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ITpeguciioBue

Jlo6po 10KastoBaTh BO BTOpoe u3zaHue Pro Git. IlepBoe u3gaHue OBLIO OIyOJHMKOBAHO OoJiee
JeThIpex JieT HasaZl. C TexX IOp MHOroe M3MEHWJIOCh, HO MHOTHE Ba’KHbIE€ BeI[M OCTAJHUCh
Hen3MeHHBL. X0Ts 60/ILIIMHCTBO K/II0UEeBBIX KOMaH/ U KOHIIEIIITUH T0-TIpesKHeMYy paboTaroT, Tak
KaK KOoMaHJja, paspabaTsiBaromias aapo Git, paHTacTuuecKUM 06pa3oM OCTaBJIsIeT BCE 06paTHO
COBMECTHUMBIM, IIPOU30IIII0 HECKOJIBKO CYII[eCTBEHHBIX NOIIOJHEHUN U N3MeHEeHUH B co00IIecTBe
BOKpyr Git. Bropoe u3gaHWe IPU3BAaHO 0003HAUUTH 3TH U3MEHEHUs U OOHOBUTH KHUTY IJIS
IIOMOIIT HOBUYKaM.

Korgma g mucasn IepBoe m3faHue, Git elé ObI OTHOCUTEIbHO CJI0KHBIM B HCIIOJIH30BAaHUHU U
IIOAXO/MJI JIUIIH JIJIS HAaCTOSINX XaKepoB. 1 X0TS B HEKOTOPHIX CO0OIecTBax OH yrKe HauWHaJl
HabupaTb 0060pOTHI, eMy OBLIO JajeKO 0 CerOAHSAIIHEN pacHpoCTpaHEHHOCTHU. C TeX IIOp ero
IIPUHSJIO IpaKTHUUeCKH BCE COOOIIeCTBO CBOOGOMHOTO IIpOrpaMMHOro ob6ecriedeHus. Git gocTur
HEeBEPOSITHOro Iporpecca B Windows, B3pbIBHBIMH TeMIIaMH IOJIYYHJI TpaduuecKui nHTepderic
IJ1s1 BcexX ILIAaTGOPM, HOJHEPIKKY Cpeji paspaboTKU M CTasl MCII0JIb30BaThbCca B O6m3Hece. Pro Git
YeThIpexXJIeTHEN [AaBHOCTH HHU4Yero I0J00HOTO He IofospeBas. OfHa M3 IVIABHBIX Iiesieid
HU3[laHUsI — 3aTPOHYTH B Git CO06IIeCTBE ITU PYOEIKU.

Coo6111ecTBO CBOOOIHOTO IIPOrPaMMHOTO 0bOecIieyeHUsI TOXKe KCIIBITaJ0 B3PBIBHOM pocT. Korma s
JIeT IIATh HasaJ BIlepBble CeJl IIMCaTh KHUIY (IlepBas BepcHsd II0TpeboBajsia BpeMeHH), S KakK pas
Havasl paboTaTh B KPOXOTHOM KOMIIaHMM, paspabaTeiBarollei cauT g Git XOCTUHIa IION
HasBaHueM GitHub. Ha wMmoMeHT nybymukKanuu y calTa OBLIO JIMIIbL HECKOJIBKO ThICSY
II0JIb30BaTeJle U 4YeTBepo paspaboTyukoB. Korma ke g IMINY 3TO HpefuciaoBue, GitHub
00BABIIAET O [eCATH MUJUIMOHAX pasMellleHHbIX IIPOeKTOB, OKOJIO IIATH MUJIMOHAX aKKayHTax
pa3paboTurKoB U 60siee 230 coTpyAHUKAX. ET0 MOXXKHO JIFOOUTH WJIX HEHAaBUJIeTh, B JIIDOOM CIy4dae
GitHub cuiabHeHIIuM o06pa3oM M3MeHUJ COO0OIecTBO CBOOOJHOIO IIPOIrPAaMMHOI0 0OecIleueHus,
4TO OBLIIO e/1Ba MBICJIUMO, KOT/Ia s1 TOJIBKO CeJI IIUCATh IIepBoe U3aHue.

He60J1b111y10 YaCTh UCXOJHOU Bepcuu Pro Git g mocBsaTui GitHub B KauecTBe mpruMepa XOCTUHTIA, C
KOTOPBIM MHe HHUKOIZa He 6B1JI0 0c060 yZ06HO paboTraTh. MHe He CHJIBHO HPaBUJIOCH ITHCATh TO,
4To, II0-M0eMY, OBLIIO PeCypCOM COOOIIeCTBa, a TAK)Ke YIIOMUHAThL B HEM 0 MOel KoOMITaHUU. MeHs
I10-IIpe’KHeMY BOJIHYeT 3TO IIPOTHBOpedHre, HO BaKHOCTh GitHub B Git coobIiecTBe 6eccriopHa.
BMmecTo Hekoero mpuMepa Git XOCTHHIA, S pellusl IIOCBATUTHL 3TOT pasjes KHUTH [eTaJlbHOMY
omnrcaHum cyTHu GitHub u ero appeKTUBHOMY UCII0/Ib30BaHUI0. EC/IM BBI COOMpaeTech y3HaTh, KaK
osb30BaThbeca Git, To yMeHuUe I0b30BaThca GitHub macT BaM BO3MOXKHOCTBH II0y4acTBOBATh B
OTPOMHOM COO0O6111eCTBe, IleHHOM BHe 3aBUCHUMOCTH OT BbIOpaHHOr0o BaMU Git XOCTHHTa.

JpyrTuM H3MeHeHHeM C MOMeHTa IIepBOM IIyOJIMKalluK CcTajsa pas3paboTka U pasButue HTTP
IIPOTOKOJIA [I/I1 ceTeBBIX Git TpaH3aKIIMK. M3 cooOparkeHU YIIPOIeHUs, O0JIbIIHHCTBO IIPUMEPOB
U3 KHUTH O6b1IU nepeniesaHbl u3 SSH Ha HTTP.

BEIJIO M3YMUTE/JIBHO CMOTpPETb, KaK 3a HECKOJBKO IIpOIIeAlIUX JieT Git BBIpOC H3 BeCbMa
HeB3PaYHON CHUCTeMBbl KOHTPOJIA BepCHM [0 0e3yCJOBHO JIHAUPYIOIEM B KOMMeEPUYECKOH H
HeKOMMepueCcKoM cdepax. S cyacmiuB, 4yTo Pro Git Tak XOpOIIO BBIIIOJHWJI CBOIO pPaboTy,
OKa3aBIIKCh OFHUM U3 HEMHOI'HX IIpe/iCTaBUTe/IeH YCIIeITHOM U IIPU 3TOM II0JIHOCTBI0 OTKPBITOM
TeXHUYeCKOM JIUTepPaTypPHL.



Sl HasteroCch, BaM IIOHPABUTCS 9TO HOBOe U3faHue Pro Git.



IIposor oT bena Ctpayo6a

S mopcest Ha Git TI0CJIe IEPBOTO U3LAHUS 3TOM KHUTH. ITO U3MEHUJIO MOE IIpeJiCTaBJIeHHE O CTHUJIe
CO3/laHUS IPOrpaMMHOr0 obeclieyeHUs, KOTOpOe ObLIO OOJiee eCTeCTBEHHBLIM, YeM BCE, 4YTO S
BHU/IeJI 10 3Toro. K TOMy MOMEHTY $1 y»Ke HeCKOJIBKO JIeT ObLI pa3pab0TUYNKOM, HO 3TO IO3BOJIMIIO
MHe IIOUTH 110 APYyroMy, ropaszio 60jiee MHTepeCHOMY, ITyTH.

Celfyac, TOZBI CIIYCTs, S IIPUHHUMAI0 y4acTHe B peaJM3aljii OCHOBHBIX U3MeHeHUH B Git, paboTaa
B KpyIHeMeil Git-XOCTUHT KOMIIaHUH, IIyTellleCTBOBAJI 110 MUPY U Y4YMJI Jrofied Git. S mosro He
nymaJl, Korga CKOT CIIPOCHII MeHsI, X04Y JIH 51 II0y4acTBOBaTh B paboTe HaJl BTOPHIM HU3aHUEM.

Pa6oTaTh HaJ 3TOM KHUTOM OBLIO GOJILIIIMM YAOBOJILCTBHEM H UeCThIO JJIs1 MeHs. Hajeroch, oHa
IIOMO>KEeT BaM TaK ke KaK 1 MHe.



Dedications

To my wife, Becky, without whom this adventure never would have begun. — Ben

This edition is dedicated to my girls. To my wife Jessica who has supported me for all of these years
and to my daughter Josephine, who will support me when I'm too old to know what’s going

on.— Scott



YyacTHHUKHU

ITockoabKy 3Ta KHUra Open Source, Ha IIPOTSDKEHWM MHOTHX JIeT MBI IIOJIy4aeM 3aMedaHUs 06
olevyaTKaxX ¥ JpyrHe AopaboTKHU. 37ech coGpaHBI BCe JIIOAM, KOTOpble BHECIM CBOM BKJIAJ B
pycckyro Bepcuio Pro Git Kak IpoeKTa ¢ OTKPBITHIM HCXOAHBIM KojoM. Crlacu6o BceM 3a TO, UTO
IIOMOIJIH C/leJIaTh 3Ty KHUTY JIy4IIle.
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BcryiuieHue

Bbl cobupaeTech IIOTPAaTUThb HECKOJIbLKO HacOB CBOeHM >KH3HU, yuTasi o Git. /[laBaiiTe yjenum
MHHYTY Ha 0GBSICHEHHE, YTO YK€ BHI IIOJIyUYUTe. 3/[eCh IIPEACTAaBIeHO KPAaTKOe OIMCAaHUe /IeCSITU
IJIaB ¥ TPEX IPUJIOKEHUH TaHHOU KHUTH.

B I'maBe 1 MBI oxBaTuUM CucteMbl KoHTposst Bepcuii (VCS) 1 aswl Git. HUKaKUX TeXHUYeCKUX
IITy4eK, TOJIbKO TO, YTO, COOCTBEHHO, TakKoe Git, IIoyeMy OH IIPHUINE Ha 3eMJII0 yyKe II0JIHYIO
CUCTeM KOHTPOJISA BepPCUU, UTO ero OT/IMYaeT U [I0UeMy TaK MHOTO JIIOJIeX UM II0JIb3YI0TCA. 3aTeM
MBI 00BSICHUM KaK BIIepBble CKauaTh U HACTPOUTH Git, ec/iv B Balllell CUCTEME ero elllé HeT.

B I'staBe 2 MBI IIepeN[éM K OCHOBAM UCIOJIb30BaHUs Git — KaK UCI0JIb30BaTh Git B 80% ciydaes, €
KOTOPBIMM BBl CTOJIKHETechb. Ilocse IIpOUTEHHS 3TOM IVIaBBI BBl CMOJXKeTe KJIOHHUPOBATh
PeIlo3uTOpPUH, CMOTPeTh U3MEHEHUS B UCTOPUU IIPOeKTa, U3SMeHITh Gaiiibl U MyOJIUKOBATH 3TU
usMeHeHus. Ecjii Ha 3TOM MOMEHTe KHHra CaMOIIPOM3BOJIBHO BOCILJIAMEHUTCS, BBI YKe
IOCTaTOYHO OLIeHUTe BpeMs, II0TpauyeHHOe Ha 3HaKOMCTBO C Git, 4TO6BI CXOAUTH 3a ellé OJHOU
KOITHEeH.

I'maBa 3 1po Mofesib BeTBJIeHUd B Git, 4acTO ONKUCHIBaeMyI0 KaK Kuulep-¢uday Git. OTcroza BBl
y3HaeTe, YTO Ha CaMOM Jiesie oyin4daeT Git oT 06p19HOro nakera. Korjma Bbl jourTaeTe, BO3SMOKHO,
BaM II0HaJ0OUTCA elllé HEMHOTO BpeMeHU Ha PasMBIIIEHHUs 0 TOM, KaK JKe Bbl CYII[eCTBOBAJIH /10
TOr'0, KaK Git BeTBJIeHHe BOIILJIO B Ballly JKHU3Hb.

I'maBa 4 omumrer Git Ha cepBepe. 3Ta IIaBa JJyId TeX U3 Bac, KTO X04eT HAaCTPOUTHL Git BHYTPHU
KOMIIaHMM MW Ha COOCTBEHHOM cCepBepe [JI1 COBMeCTHOM pa6oThl. Taxoke MBI pasbepém
pasJuYHble HAaCTPOMKM XOCTHHIA, eC/JIM BBl IIPeAIIOYHTaeTe Jep>KaTh CepBep y KOro-HUOyAb

IPyTOTO.

B I'staBe 5 MBI IeTaJIbHO PacCCMOTPUM BCEBO3MOJKHEBIE paclipefieIéHHbIe paboyue IIPOIlecChl U TOo,
Kak coBMelIlaTh ux c Git. ITocse 3TOM I71aBBI BBl Oy/leTe MacTePCKU CIIPABJIATHCS C MHOYKECTBOM
YAAJEHHBIX PEeIo3UTOpUeB, paboTaTh C Git Yepe3 IIOYTY, JIOBKO >KOHIJINPOBATh HECKOJIbBKUMU
yOaJIéHHBIMU BETBIMH U HOBBIMH ITaTYaMHU.

I'maBa 6 mocBdiieHa XOCTUHIY GitHub u ero umHCcTpyMeHTaM. MBI pasbepéM perucrparjuio,
yIIpaBJjleHHe YYETHOM 3alUChI0, CO3[JaHUe U HCII0JIb30BaHUE Git perro3uTOpHeB, KaK BHOCUTh
BKJIaJl B Uy)KHe IIPOeKThl U KaK IIPUHUMAaTh Yy KOU BKJIaJ, B COOCTBEHHBIN IIPOEKT, a TaKKe
IporpaMMHbIN nHTepderic GitHub U elé MHOKeCTBO MeJIouel, KOTOPbIM 06J1erdaT BaM >KU3Hb.

I'maBa 7 1Ipo Aomo/iHUTeNbHBIe Git KOMaHABL 37eChb PacKpOIOTCA TeMbl OCBOEHUs ITyralolei
KOMaH/[pbI 'reset’, MCIIOJIb30BaHUs OMHAaPHOIO IIOKCKA /I HaX0XKAeHUs 6aros, IIpaBKU HCTOPUH,
HHCIIeKIIMHU KOoJa U MHOrue apyrue. IIo IIPOYTEHHUIO 3TOM IJIaBBEI BBI y)Ke CTaHeTe HaCTOAIHUM
macrtepoM Git.

I'maBa 8 0 HacTpolike cOGCTBEHHOTO Git OKpy’KeHUs, BK/IIOYAsd U IlepexXBaThIBAKOIINe CKPUIITHI,
IIPUMEHSIOININe WJIN TOOIIPSIOIIe 3aJaHHYI IIOJUTHKY, ¥ HCIIOJIb30BaHUE CIIeIUPUUECKUX
HaCTpoeK OKpYyKeHHUs, YT0Obl Bhl MOINIM paboTaTh TakK, KaK BaM XodeTcsa. K ToMy ke MBI
IIOTOBOPUM O COGCTBEHHBIX HabopaxX CKPHUITOB, PeaJU3yOINUX 33JaHHYI0 BaMU IIOJHUTHKY B
OTHOIIIEHUH KOMMHUTOB.



I'maBa 9 pas6epéTtcs ¢ Git ¥ APpyrUMHU CHUCTeMaMU KOHTPOJIA BEPCUM, B TOM UYMCJIe UCII0JIb30BaHUe
Git B Mupe cucTeMbl KOHTPOJII Bepcud Subversion (SVN) u KoOHBepTalyio IIpoeKTOB B Git u3
IIPOYUX CHUCTeM. MHOIMe OpraHHW3aliiy BCE elllé MCIOJL3YIOT SVN M He COOMparTCd HUYEro
MEeHSITh, HO K 3TOMy MOMEHTY BHI II03HaeTe BCI MOIIb Git, ¥ 9Ta IJlaBa Hay4YUT Bac, 4TO JeJaTh,
eCcjIM BaM IIO-IIpe)KHeMYy IIPUXOIUTCS I10JIb30BaThbCa cepBepoM SVN. Takyke MBI pacCKakeM Kak
UMIIOPTHUPOBAThH IIPOEKTHI U3 HECKOJIBKHUX IIPOYUX CHUCTEM, eCJIU Bbl YOe[UuTe BCeX IIPUCTYIIUTh K
pelIuTeTbHBIM JeCTBUSIM.

I';maBa 10 ymiy6sieTcsl B MpadHble U IIpeKpacHble ITyGMHBI BHYTpeHHOCTeH Git. Tellepb, KOIZa BB
3HaeTe Bcé 0 Git ¥ BUPTY03HO C HUM YIIpaBJisieTech, MO>KHO JJBUTAThCS JlasIbIlle U pa3obpaThes,
Kak Git XpaHUT CBOH 06BEKTHI, UTO TaKoe 06'beKTHast MO/leJIb, U3 Uero COCTOAT $aiyibl ITaKeToB,
KaKOBHI CepBepHBIe IIPOTOKOJIBI ¥ MHOTO€ Jipyroe. Ha IIpOoTshKeHUH Bcell KHUTU MBI Oy/ieM JJaBaTh
OTCBUIKH K 3TOH IJIaBe, Ha cJIydali, eCIM BaM 3aX0UeTCsI YIIIyOUThCs B fieTau. ECitu ske BaM, Kak U
HaM, MHTepecHee BCero TeXHUYecKasl peajn3aliyisi, To, BOSMOKHO, BaM 3aX04ueTcss Ha4aTb UMEHHO
C lecsITOM IaBbl. OCTaBUM 3TO Ha Ballle YyCMOTpPEHHE.

B IIpmioskeHHMH A MBI PacCCMOTPHUM IIpUMepbI UCII0JBb30BaHUA Git B pas/MYHBIX OKPY KEHUIX,
pasbepéM BapuaHTHI C pPa3jIMYHBIMU CpeJaMU pa3paboTKU U UHTepdeiicaMH, B KOTOPBIX BaM
MO’KeT 3aX0TeThCs II0IIP060BaTh Git U B KOTOPHIX 3TO BOOOIIle BOSMOXKHO. 3aIVITHUTE CHO/a, eCIU
BBl 3aTHTEPECOBaHbI B UCII0JIb30BaHUU Git B KOMaHJHOU CTPOKe, Visual Studio uim Eclipse.

B IIpuio>keHHMH B MBI U3y4UM CKPHUIITHL U paclIvupeHus Ay Git ¢ momolrero libgit2 u JGit. Eciu
Bbl 3aWHTEPecOBaHbl B HAIIMCAaHWU CJI0KHBIX M OBICTPBIX HHCTPYMEHTOB U HY)KJaeTeCh B
HU3KOYPOBHEBOM JIOCTYIIe K Git, BbI Hal/IETe 3/1eCb He0OX0 UMY MHGOPMAIIHIO.

HakoHer], B IIpmwioxeHun C MBI 3aHOBO NPONIEMcS Uepe3 Bce OCHOBHBbIe KOMaHbl Git u
BCIIOMHHM, I7ie U JUUIS Yero B KHUTe MBI UX ITPUMEHSIA. ECTU BBl XOTHUTE y3HATh, I7Tie B KHHTE
HCII0JIB3yeTCsI KOHKpeTHas Git KoMaH/a, MOKeTe IIOCMOTPETD 371eCh.

HauHéM >xe.



BBegeHue

JTa I1aBa 0 TOM, KaK HauaTh paboTy ¢ Git. BHagasie ©U3y4yrM OCHOBBI CCTeM KOHTPOJISI BEPCUH,
3aTeM IlepelIEM K TOMY, KaK 3amycTuUTh Git Ha Bamed OC U OKOHYATEJIbHO HACTPOUTH [JIS
paboTsl. B KOHITe IJIaBHI BEI YoKe OyzieTe 3HAaTh, UTO TaKoe Git ¥ IToueMy UM cjIeyeT I10JIb30BaThCs,
a TaKkyKe II0JIyYHUTe OKOHUYATeJIbHO HaCTPOEHHYIO /11 pab0Thl CUCTEMY.

O cucreMe KOHTPOJIS BepcHii

YTo TaKoe «CHUCTeMa KOHTPOJISI BepCUM» U II0YeMy 3TO Ba)KHO? CHcTeMa KOHTPOJIS BePCHHA — 3TO
CHUCTeMa, 3allHUChIBalolllasd HU3MeHeHUsd B (aia Wiau Habop ¢aiiyioB B TeuyeHHe BpeMeHU U
I103BOJILIOIIAsl BEPHYTHCA I1037Ke K OIIpe/leIEHHOM BepCUU. /lJIs1 KOHTPOJIA Bepcui $paiiioB B 3TOHU
KHUTe B KaueCTBe IIpuMepa Oy/eT HUCII0Ib30BaThCd UCXOMAHBIN KO/ IIPOTPaMMHOI0 06ecIieyeHus,
XOTs Ha CaMOM Jiejle Bbl MOXKeTe MCII0/Ib30BaTh KOHTPOJIbL BePCHM IIPAKTHYECKH [JI JIFOOBIX
TUIIOB $aiIoB.

Ecyi BBI TpadUUecKUN WM Web-Tru3aliHep U XOTUTE COXPAHHUTh KaXKIYI BEPCHUI0 U300parkKeHUs
WIN MakeTa (CKopee BCero, 3aXOTUTe), CUCTeMa KOHTPOJIs Bepcui (asiee CKB) — Kak pa3 ToO, 4TO
Hy’kHO. OHa I103BOJIZeT BepHYTh QaMyIbl K COCTOSIHHMIO, B KOTOPOM OHHU OBUIM 0 HM3MeHeHHUH,
BEPHYTH IIPOEKT K MCXOJHOMY COCTOSIHUIO, YBUJIETh U3MEHEHUs, YBUETh, KTO IIOCIEHUH MEHSLT
YTO-TO W BBI3BAJ ITP06JIEMY, KTO TIOCTaBHJI 33/Ia4y U KOTJla U MHOTOoe Jipyroe. Mcrosb3oBaHue CKB
TaKKe 3HAUMUT B IJIOM, UTO, eCJIM BBl CJIOMaJd YTO-TO KJIM IIOTepsUIN Qaiibl, BBl CIIOKOMHO
MOJKeTe BCE HCIpaBUTb. B [IOIIOJITHEHHMe KO BceMy BBl IIOJyYHUTe BCE 3TO 6e3 KaKUX-TH60
TOIIOTHUTEIHHBIX YCHUIHUH.

JIokasIbHBIE CHCTEeMBI KOHTPOJIS BepCHil

MHorue JIIOMUM B KadeCTBe MeTOZfa KOHTPOJIA BepCUM IIPUMEHSIOT KOIIMpOoBaHHe (GaiIoB B
OT/eJIbHBIM KaTasor (BO3MOXKHO Jake, KaTajIoI C OTMETKOM 110 BpeMeHH, eC/IM OHU J0CTaTOYHO
coobpasuTesbHBl). /[[aHHBIM IIOAXO[ OYEeHb PACIIPOCTPAHEH M3-3a €ro IIPOCTOTHI, OJHAKO OH
HeBEePOSITHO CUJIBHO IIOABeP)KeH IIOSIBJIEHHUI0 OIIMO0K. MOKHO JIeTKO 3a0bITh B KAKOM KaTajslore
BBl HaXOIUTECh U CIy4YaliHO U3SMEHUTh He TOT ¢paiyl MJIN CKOIIMPOBATh He Te $aiiybl, KOTOPHIe BBI
XOTeJIH.

/111 TOT0, YTOOBI PEIUTh 3Ty IIP06JIeMy, IIPOTPaMMUCTHI JaBHBIM-JaBHO pa3paboTaau JoOKaJbHbIe
CKB c 1mpocTo¥ 6a3oi [aHHBIX, KOTOpas XpaHUT 3allMCh O BCeX H3MeHeHUsIX B ¢aniax,
OCYIIeCTBJIASL TeM CaMbIM KOHTPOJIb PeBU3UI.
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PucyHok 1. JIOKa/bHbll KOHMPOAL 8epCuil

Opuoit u3 nonyaapHbIX CKB 6pw1a cucrteMa RCS, KoTopasg M CerofHs pacIipoCTpaHseTCs Co
MHOTUMU KOMIIbI0TepaMU. RCS XpaHUT Ha [JucKe Habophl IaTyel (pasjinduil Mexxay ¢aiiaMu) B
crrenjajJbHOM ¢QopMaTe, IIpUMeHssd KOTOpble OHa MO>KeT BOCCO3[aBaTh COCTOSIHHE KayK[O0Io
¢darisa B 3alaHHBIN MOMEHT BpeMEHHU.

IleHTpa/IM30BaHHbIE CHCTEMBI KOHTPOJISI BepCHil

Crenyroiiast cepbé3Hass mpobJsieMa, C KOTOPOM CTaJKHUBAKTCSA JIIOLU, —3TO HeOOXOQUMOCTh
B3auUMO/IeNICTBOBAThL C APYIMMHU paspaboTyukaMu. /JIg TOro, YTo6bl pasobpaTbCsa C HeM, OBLIU
paspaboTaHsl [[eHTpaIu30BaHHbIe CUCTeMbl KOHTPOJIA Bepcuii (IICKB). Takue cucteMsl, Kak CVS,
Subversion u Perforce, UCIIOJIB3YIOT eJUHCTBEHHBIN CepBep, COo/leprKallliil Bce Bepcuu $paiiios, U
HEKOTOpOe KOJIMYeCTBO KJIMEeHTOB, KOTOphIe II0JIy4YarT ¢Qaubl U3 3TOr0 I[eHTPalINu30BaHHOIO
xpaHwiauina. IIpumenenue [[CKB gBIgI0ChE CTAHAAPTOM Ha IIPOTKEHUU MHOTUX JIeT.
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PucyHok 2. IleHmpaau308aHHblii KOHMPOAb 8epcuil

Takoi 110IX0, UMeeT MHOKeCTBO IIPEUMYILIECTB, 0COOeHHO Iepe] JoKaJabHbEIMU CKB. HarpuMmep,
BCe pa3pabOTUMKU IIPOEKTa B OIIpe/le/IEHHOMN CTelleHU 3HAI0T, YeM 3aHUMAaeTCs KaKAbI U3 HUX.
AIMUHUCTPATOPBl UMEKT IIOJIHBIM KOHTPOJIb HaJA TeM, KTO U 4YTO MOYKeT JesiaTh, ¥ ropaszo
mpoire agMuHUCTpUpoBaTh LICKB, ueM omepupoBaTh JIOKaJIbHBIMU 0a3aMU JaHHBIX Ha KaKIOM
KJIMEHTe.

HecMmoTpss Ha 39TO, OaHHBIM IIOLXOJ TOXKe HMeeT CepbEésHble MUHYCHL. CaMbIil OYeBUIHBIA
MUHYC—3TO efrHasd TOUKa 0TKasa, IIpe/CcTaB/IeHHAasd [[eHTPaJIM30BaHHLIM cepBepoM. Eciu aToT
cepBep BBIUIET U3 CTPOS HA Uac, TO B TeUEHUe 3TOr0 BpeMeHU HUKTO He CMOJKeT UCI0JIb30BaTh
KOHTPOJIb BEpPCHUM IS COXpaHEHUs M3MeHeHUM, HaJl KOTOPhIMU paboTaeT, a TakKe HUKTO He
CMO>KeT 00MeHMBATHCSA ITUMU U3MEHEHUSIMU C IPYIrUMU paspaboTyukaMu. Eciiu )KECTKUM JVCK,
Ha KOTOPOM XPaHUTCS I[eHTpaibHas b/, HOBpeK/€H, a CBOeBpeMeHHbIe 063Kallbl OTCYTCTBYIOT, BBI
IoTepsieTe BCé — BCHO UCTOPHUIO IIPOEKTA, He CUNTAA eJUHUUYHBIX CHUMKOB PEIIO3UTOPUS, KOTOPbIe
COXpaHWINCh Ha JIOKAJbHBIX MalllMHaX pa3paboTuyrkoB. JIoKajbHble CKB cTpamarT OT TOU ke
CcaMoOM IIpo6JIeMBI: KOIZla BCSI UCTOPHUS IIPOeKTa XPaHUTCI B OJJHOM MeCTe, Bbl PUCKYyeTe II0TePITh
BCE.

Pacnpe/ie/IEHHBbIE CHCTEMBI KOHTPOJISI BepCHit

31echk B UTpy BCTYHAIOT paclipefeéHHble CUCTeMbI KOHTPosd Bepcuii (PCKB). B PCKB (TakuX Kak
Git, Mercurial, Bazaar minu Darcs) KJIMeHTHI He IIPOCTO CKAauMBalT CHUMOK BceX (aiioB
(cocTosiHMe ¢alyIoB Ha OIpefesIéeHHbBII MOMEHT BpeMeHU)— OHU IIOJIHOCThH KOIIUPYIOT
perosuTopuii. B aTOoM ciydae, ecad OZWH K3 CepBepOB, uepe3 KOTOPBIA paspaboTUYUKU
00MeHUBaJINCh JaHHBIMHU, YMPET, JI000M KJIMEHTCKUM PeIlo3UTOPUI MOXKeT ObITh CKOIIMPOBAH Ha
IPYIoM cepBep [UId IIPOAOJDKeHUs paboThl. Kakmas KOIMs PeIro3suTOpUs SIBJISIETCS IIOJIHBIM
69KaIloM BCeX JJaHHBIX.
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PucyHok 3. PacnpedenéHHblil KOHMPO.1b 8epCull

Computer B

Version Database

Version 3
I
Version 2
I

Version 1

bosee Toro, mHorume PCKB MOryT OJZHOBpPeMEHHO B3aUMOJENCTBOBATH C HECKOJIbKUMHU
YOaJIEHHBIMU PEIO3SUTOPUAMM, 6J1arofapsi STOMY Bbl MOKeTe paboTaTh C pasjIMUYHbIMU IPYIIIIaMU
JIIOfIeH, IIpUMeHss pasjIMyHble IIOAXOALl eJAMHOBPEeMEHHO B paMKaX OLHOIO IIpoeKTa. IJTO
II03BOJISIET IIPUMEHSTH Cpas3y HEeCKOJIbKO IIOAXOI0B B pas3paboTKe, HAaIIpUMep, HepapXUyecKue
MOJIeJIH, YTO COBEPIIIEHHO HEBO3MOJKHO B II€eHTPAIN30BAHHBIX CUCTEMaX.

13



Kpartkas ucropusa Git
Kak 1 MmHOTHE BeIllH B JKM3HH, Git HaunHaJICA C KalleJbKOH TBOPYECKOI'O Xa0Ca 1 6ypHBIX CIIOPOB.

Sppo LinuxX —3To A0CTaTOYHO OOJIBIIION IIPOEKT C OTKPBITHIM MCXOAHBIM KOZOM. BoJIblilyo yacTh
BpeMeHU paspaboTku gapa Linux (1991-2002 TIT.) wH3MeHeHUs IiepeaBajluCb MeXXIy
paspaboTurMKaMu B BUJie IIaTYeld U apXuBOB. B 2002 rozy mpoeKT gapa Linux Hayasl UCII0JIB30BaTh
OponpueTapHyro gelleHTpanrsoBaHHy CKB BitKeeper.

B 2005 romy OTHOIIIEHHS MeXKAy COOOIecTBOM paspabOTYMKOB sfapa Linux U KoMMepuecKOou
KOMIIaHMel, KoTopas paspabarsiBasa BitKeeper, mpeKpaTHINCh, U 6eCIIaTHOE HCII0JIb30BaHUe
YTUJIMTBI CTAJZI0 HEBO3MOXKHBIM. JTO CIIO[JBUIJIO COOOIECTBO pa3paboTUMKOB gapa Linux (a B
vacTHOCTH JInHyca TopBasibjca —co3garesg Linux) paspaboTaTb CBOX COOCTBEHHYIO YTUJIUTY,
yUUTBIBasgd YPOKH, IIOJydeHHble IIpU pabore c BitKeeper. HeKoTOpbIMM IiejIdsMH, KOTOpBIE
IIpecseoBajia HoBas CUCTeMa, ObLIM:

* CKOpOCTH

 [IpocTas apxuUTEKTypa

» Xopo1as nojaep>KKa HeJITMHEMHON pa3paboTKU (THICIYU I1apaJlieIbHbIX BETOK)
* JlosiHad AelleHTpaInu3ariusa

* BO3MOXXHOCTL 3Q$EeKTUBHOIO YIIpaBJIeHUs OOJBIINMHU IIPpOeKTaMH, TAKUMHU Kak AApo Linux
(ckopocTh paboThI ¥ pasyMHOe UCII0JIb30BaHUe JUCKOBOIO IIPOCTPaHCTBA)

C moMeHTa cBoero mosiByieHUs B 2005 roxy, Git pasBUJICS B IIPOCTYI0 B HCIIOJIb30BAHUU CUCTEMY,
COXpaHUB IIPU 3TOM CBOU H3HaydajibHble KauecTBa. OH yAVWBUTEJBbHO OBICTP, 3QPeKTHUBEH B
paboTe C OGOJIBIIMMU IIPOEKTaMU U HMeeT BeJUKOJEIIHYI0 CHUCTeMY BeTOK [JI1 HeJIWHeWHOU
paspabotku (CM. 1aBy BeTBiieHue B Git).

Y10 Takoe Git?

Yro ke Takoe Git, eC/Td TOBOPUTH KOPOTKO? OUeHb Ba)KHO IIOHATH 3Ty YacCTh MaTepHasa, II0OTOMY
4TO eCJM BBl IIOMMETe, YTO TaKoe Git ¥ OCHOBBI TOrO, KaK OH paboTaeT, TOIZa, BO3SMOYKHO, BaM
OyZeT ropaszo IIpollle ero UCIoJIb30BaTh. [Ioka BBl u3ydaeTe Git, IOIIpoOyiTe 3a6BITH BCE, UTO BbI
sHaeTe 0 Jpyrux CKB, Takux kak Subversion u Perforce. 3To II03BOJIMT BaM H36eKaTb
ompezie/IEHHBIX IIPO6JIeM IIPH MCIIOJb30BAHHUM HMHCTPyMeHTa. Git XpaHUT M MCIIO0JIb3yeT
HHPOPMAIIHUIO COBCeM MHaye II0 CPaBHEHUIO C JPYTUMH CHUCTeMaMHU, Jake HeCMOTps Ha TO, 4TO
UHTepdelc I10Jb30BaTesId JOCTaTOYHO IIOX0XK, W IIOHHMMaHHe 3THUX PasJIU4YUM IIOMOXKeT BaM
Hn3bekaTh IIyTaHUIILI BO BpeMsI UCII0JIb30BaHU.

CHUMKH, a He pas3inyus

OcHoBHOe oTiinuue Git oT ir060M apyroit CKB (Bkrouas Subversion 1 eé cobpaTbeB) — 3TO IIOLXO/
K paboTe cO CBOMMH JaHHBIMU. KOHIENTya/JbHO, OOJIBIIIMHCTBO JPYTUX CHUCTEM XPaHST
nHGOpMaAIMI0 B BUJIE CIIMCKa M3MeHeHUU B ¢airiax. ITu cuctemsl (CVS, Subversion, Perforce,
Bazaar ¥ T.[.) Ipe[CTaB/IAT XpaHUMYI0 MHPOpMaIHI0 B BUJe Habopa ¢aiyloB U M3MeHeHUH,
CleJIaHHBIX B KakaoM ¢aiisie, 0 BpeMeHH (0OOBIYHO 3TO HAa3bIBAaOT KOHTPOJIEM BEPCHUH,
OCHOBAHHBIM HA PA3AUHUAX).
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Checkins Over Time

File A —» A1 > A2
File B > A1 —» A2
File C —» A1 —> A2 > A3

PucyHok 4. XpaHeHue 0aHHbLX KaK Habopa udmMeHeHUll OmHOCUMe1bHO NeP8OHAUATLHOLL 8epCUU KaXA020
u3 gpatinos

Git He XpaHUT U He oOpabaThiBaeT JaHHbIe TaKUM CII0CO60M. BMecto aroro, mozaxop Git k
XpaHeHHUI0 JaHHBIX OOJIbIlle II0X0’K Ha HAab0p CHUMKOB MHUHHUATIOPHON (alJIoBOM CHCTEMBI.
Ka’kziplil pas, KoIrga BB [lejlaeTe KOMMHUT, TO eCTh COXpaHseTe COCTOSHHEe CBOero Ipoekrta B Git,
CHCTeMa 3allOMHUHAaeT, KaK BBIIVIAAUT KaKAbIU (paiiyl B 3TOT MOMEHT, X COXpaHseT CChIIKY Ha 3TOT
CHUMOK. /ly1g yBesindeHUs 3G eKTUBHOCTY, ec/Iu $aiiibl He ObLIM U3MeHeHbl, Git He 3allOMUHAaeT
9TH (aisibl BHOBb, a TOJBKO CO3JAET CCBUIKY Ha IIPeABbIAYIINYI0 BepCHUI0 HUIeHTUYHOro ¢ariia,
KOTOPBIH yoKe coXpaHéH. Git IpeficTaBIseT CBOM JaHHBIE KaK, CKaykeM, IOTOK CHUMKOB.

Checkins Over Time

File A Al A2
| R |
File B : B ) B1 B2
- [ I |
File C C1 c2 v c2 | Cc3

PucyHok 5. XpaHeHue OaHHbLX KAK CHUMKO8 NpoeKma 80 epemeHuU

JTO OYeHb Ba)KHOe OTIHUYMe Mexnay Git u moutu jawboit apyror CKB. Git mepeocMbICIUBaeT
IIPaKTAYeCKU BCe acIeKThl KOHTPOJII BepCHUM, KOTOphle OBLIN CKOIIMPOBAHBI U3 IIPEbIAYIIEro
IIOKOJIEHUS OO0JIBIIIMHCTBOM APYTUX CUCTeM. ITO AeJsiaeT Git 60JIbIlle II0X0KUM Ha MUHHUATIOPHYIO
$anIoBy0 CUCTEMY C YAHUBUTEIBHO MOIIHBIMU YTUJINUTAaMU, HaJICTPOEHHBIMU HaJ, Hel, HeXKeJnu
npocto Ha CKB. Korga Mbl 6y/ieM paccMaTpUBaTh yIIpaBJeHHEe BeTKaMH B BeTBiieHue B Git, MbI
YBUUM, KaKHe [IpeuMyIlecTBa BHOCUT TaKOM ITOAXO0M K paboTe ¢ faHHBIMHU B Git.

IIouTH BCe OII€epanyuu BBIIIO/JTHAIOTCA JIOKA/IBHO

[l paboThl GOJIBLIIMHCTBA OIlepariuii B Git J0CTaTOYHO JIOKaJbHBIX (GaijioB U PecypcoB —B
OCHOBHOM, CHCTeMe He Hy)KHa HHUKaKas MHYOpMAaIlMs C JPYTMX KOMIIBIOTEPOB B Balllell CETH.
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Ecsi BbI TpUBHIKIIM K I[CKB, I7ie G0JIBIITMHCTBO OIlepaIiiil CTPafialoT OT 3a/leprKeK U3-3a paboTHI C
CeThbI0, TO 3TOT acHeKT Git 3acTaBUT Bac AyMaTb, UTO 60TH CKOPOCTU Hajlesuau Git Hecka3aHHOM
MOII[bI0. Tak Kak BCS HCTOPUSA IIPOEKTa XPAaHUTCSI MPSIMO Ha BallleM JIOKAJIbHOM [HCKE,
OOJILIITMHCTBO OIlePAITUH KaXKyTCs UyTh JIU He MTHOBEHHBIMHU.

Jl1g IpuMepa, YToObI IIOCMOTPETh UCTOPUIO IIPoeKTa, Git He HY>KHO COeJUHSTHCS C CEPBEPOM IS
eé IIoJIyuYeHUs U 0TOOpakeHUsI — CUCTeMa IIPOCTO CUMTHIBAeT JaHHbIe HAIIPSIMYI0 U3 JIOKaJbHOM!
6asbl JaHHBIX. ITO O3HAYAET, UTO Bbl YBUAWUTE UCTOPHUI0 IIPOEKTa IIPAaKTUYECKU MOMeHTaJIbHO.
Ecsi BaM He06X0IUMO IIOCMOTPETh U3MEHEHUs, ClleJIJaHHbIe MeXKAy TeKyIlled Bepcruel ¢ailia u
BepcHel, CO3MaHHOU Mecdl] Ha3an, Git Mo)KeT HaUTH Qallsl MeCIYHOM JaBHOCTHU U JIOKaJIbHO
BBIYUCIUTH U3MEHEHUS, BMECTO TOTO, YTOOBI 3allpalliuBaTh yAAJEHHBIN CepBeP BBIIOJIHUTD 3Ty
oIlepaliio, 100 BMeCTO II0JIy4eHUs CTapoud BepcuHd (daiia C cepBepa U BBIIIOJHEHUS Ollepalii
JIOKaJIbHO.

JTO TaKKe 0O3HAYaeT, UYTO eCTh JIUIIIb He60JIbIII0e KOJIMYeCTBO JeHCTBUM, KOTOPhIE BBl HE CMOYKeTe
BBIIIOJIHUTD, €C/IA BBl HaX0AuUTech odaiiH MIM He uMeeTe HoCcTyna K VPN B JaHHBIN MOMEHT.
Ecn BBl B caMOJIETe WM B II0€37le U XOTHTe HEMHOIO I1opaboTaTh, BBl CMOXKeTe CO3[aBaThb
KOMMMUTHI 6e3 KaKUX-IUO0 IIpo6sieM (B Ballly JI0KA/AbHYH KOIIUIO, IIOMHUTE?): Korma OyzeTr
BO3MOKHOCTB ITOAK/IIOUUTHCA K CeTH, BCe U3MEHEHHsI MOKHO Oy/leT CHHXPOHU3HUPOBaTh. EC/IM BBI
VIIIA JOMOM M He MO)KeTe IIOAK/IIOUYMTBCA depe3 VPN, BBl BCé paBHO CMOYKeTe paboTaTh.
JIOOUTBLCA TaKOIo ke II0Be/leHHs BO MHOTHUX JPYIUX CHUCTeMaxX JIM00 OYeHb CJIOXKHO, MO0 BOBCe
HeBO3MOKHO. B Perforce, 1y nmprMepa, ecid BBl He IIOK/IOUYEHBI K CepBepy, BaM He ygacTcd
cfleslaTb MHOroro; B Subversion u CVS BBl MOXKeTe pefaKTHUPOBaTh (aiiyibl, HO Bbl He CMOYKeTe
COXpPaHUTh M3MeHeHHd B 6a3y JaHHBIX (II0TOMY YTO BBl He IOAK/IIOYEeHBI K BJ). Bcé 3T0O MOXKeT
II0Ka3aTbCd He TaKUM YK U 3HAUUMBIM, HO BBl YIUBUTECH, KaKoe 00JIbIIIOe 3HaUeHHe 3TO MOYKET
HMeTb.

IIexocTHOCTH Git

B Git gy Bcero BBIYUCILETCH Xell-CyMMa, M TOJIBKO IIOTOM IIPOMCXOOUT COXpaHeHHe. B
HaJbHeHIIeM oOpallleHHe K COXpPaHEHHBIM 00BbeKTaM IIPOMCXOLUT II0 3TOM Xelll-CyMMe. JTO
3HAUUT, YTO HEBO3MOKHO U3MEHUTDH COZlepKUMoe daiiia MM KaTajora Tak, 4Tobsl Git He y3HaI
06 asroMm. /laHHasd OYHKIIMOHAJIBbHOCTb BCTpoeHa B Git Ha HHU3KOM YpOBHe U SBJILETCA
HeoThbeMJIEMOM YacThI0 ero ¢uiocopuu. Bel He moTepseTe MHGOPMAIIUIO BO BpeMs eé Ilepefiaui U
He II0JIyYHUTe IIOBPEKAEHHBIN Qaiiy 6e3 BegoMa Git.

MexaH13M, KOTOPBIM II0JIb3yeTcd Git IIpH BBEIYMCIEHHH Xelll-CyMM, HasbiBaeTcsd SHA-1 xemr. 310
CTPOKa UIMHHOU B 40 IIecTHaAlaTePUYHBIX CUMBOJIOB (0-9 1 a-f), oHa BBIUMCIIAETCI Ha OCHOBE
COZlep>KUMOT0 Qaiia U CTPYKTYPHI KaTasora. SHA-1 Xelll BRIIVISAUT IIPUMEPHO TaK:

24b9dab5522529873a493b5218696cdbd3b00373

Bel OyjieTe IIOCTOSIHHO BCTpedaTh Xellld B Git, IIOTOMY 4TO OH HCIIOJIb3YyeT MX II0BceMecTHO. Ha
caMoM [ieJie, Git coxpaHsieT Bce 00BeKTHl B CBOIO 6asy JaHHBIX He II0 UMEeHH, a II0 XeIll-CyMMe
COZIepP>KUMOT0 06 beKTa.
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Git 00BIYHO TOJIBKO H00aB/IAET JaHHbIE

Korzma BbI IpOU3BOANTE KaKUe-JIN00 eHicTBUA B Git, IpaKTUYeCKU BCe U3 HUX TOJILKO d06as/isitrom
HOBBIe JjaHHbIe B 6a3y Git. OueHb CJI0KHO 3aCTaBUTh CUCTEMY YIaJIUTh AaHHbIE JIUO0 CHeaTh
UTO-TO, YTO HeJIb3sl BIOC/IEICTBUU OTMeHUTh. Kak U B yir0601 Apyroit CKB, BBl MOJKeTe II0TEPSITh
WU HCHOPTUTH CBOM H3MeHeHUs, II0Ka OHU He 3aQUKCHUPOBaHBI, HO IIOCJIE TOr0, KaK BBI
3apukcupyeTe CHUMOK B Git, Oy/leT O4YeHb CJIOKHO UTO-IU00 IIOTEpPSIThb, 0COOEHHO, €CJIU BHI
PeTyIspHO CHHXPOHU3UPYeTe CBOI0 6a3y C APYTUM PEIO3UTOPHEM.

Bcé 3TO mpeBpalraeT HCIOIb30BaHHE Git B OMHO YIOBOJILCTBHE, IIOTOMY UTO MBI 3HaeM, 4TO
MO’KeM 3KCIIepUMEHTHUPOBATh, He 60sICh CepPbE3HBIX IMPo6seM. /I1s1 60siee IIyGOKOTO IIOHUMaHUS
TOTO0, KaK Git XpaHUT CBOU JJaHHBIe U KaK Bbl MOKeTe BOCCTAaHOBUTH JJaHHBIe, KOTOPbIe KaXKyTCs
YTEPSTHHBIMH, CM. OTIepariiu OTMeHEI.

TpH cocTOTHHUA

Temeps ciymialiTe BHUMaTeIbHO. ITO camMasl BakKHas Belllb, KOTOPYI HY)KHO 3allOMHUTH 0 Git,
eCcJId BBl XOTHUTe, 4TOOBI 0CTaTOK IIporiecca o0ydeHUs IpoIIés miafgko. Y Git ecTb TP OCHOBHBIX
COCTOSIHUS, B KOTOPBIX MOTYT HaXOAWTHCA Bamiu ¢aiibl: usmeHéH (modified), undexcuposar
(staged) u 3agpuxcuposaH (committed):

* K u3MeHEHHBIM 0THOCSTCS Gpaiiyibl, KOTOpPhle IIOMEHSIHCh, HO ellfé He ObLIU 3aUKCUPOBAaHBL.

* HAEeKCUPOBaHBIM — 3TO U3MEHEHHBIM (all B ero TeKyIl[edl BepCUM, OTMEeYEeHHBIU [JId
BKJIIOYEHUS B CJIeIYIOIINIT KOMMUT.

* 3a¢UKCUPOBaHHBIN 3HAUUT, YTO daiiil y>Ke COXpaHEH B Balllel JIOKaJIbHOM 6ase.

MBI IIOZOIIIA K TPEM OCHOBHBIM CeKIIHSIM IpoeKTa Git: pa6ouas konus (working tree), o6sacTb
HHJIeKCUpOBaHUs (staging area) u karasor Git (Git directory).

Working Staging .git directory
Directory Area (Repository)

Checkout the project

PucyHok 6. Pabouas konus, 06.1acms UHOEKCUupogaHusa u kamanaoez Git
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Pab6oyasi KOITHS SIBJIIeTCS CHUMKOM OZIHOM BepCHU IIpoeKTa. ITU Gpaliibl U3BJIEKAIOTCSI U3 CKAaTOH
6aspl JaHHBIX B Karajore Git M IIOMeIIalOTCs Ha [JUCK, JJIS TOIO YTOOGBI MX MOXKHO OBLIO
HCIIOJT30BaTh WM PeLaKTHPOBATh.

O6J1acTh MHEKCUPOBaHUA — 3TO (paiiy, 06bIYHO HaXOAINNICA B KaTasiore Git, B HEM COLep >KUTCA
uHbOpMaIysa 0 TOM, YTO IOIAJET B CIAEQYIOINUN KOMMUT. E€ TeXHHUYeCKOe HasBaHUE Ha S3bIKe
Git — «uHIEeKC», HO ¢ppasa «006J1aCcTh UHAEKCUPOBAaHUSI» TaKKe paboTaer.

Karasor Git—3To To MecTo, re Git XpaHUT MeTaZlaHHble U 6a3y 00BbEeKTOB Balllero IpoeKTa. ITo
caMmas BadkHas yacThb Git ¥ 3TO Ta 4acCTh, KOTOpasi KOIUPYeTCs IIPU K/A0HUPOBAHUU PETIO3SUTOPHUS C
IPyroro KOMIIbIOTEPA.

Ba30BbIi oIX0[ B paboTe ¢ Git BRIVISAUT TakK:

1. sMmeHseTe ¢aiiibl Balllell pabouei KOIIHHU.

2. BLIﬁOpO‘{HO ,ILOﬁaBJIHeTe B HHJIEKC TOJIbKO T€ HM3MEHEHHS, KOTOPhIe MOJIKHBI IIOIIaCThH B
C]IE,I[YIOH_(I/II;'I KOMMMUT, rII;O6Z:1B.7I$ISI TeM CaMbIM CHUMKH MO/1bKO 3TUX USMEeHEHUH B HHIEKC.

3. Korza BBI [leslaeTe KOMMMT, HMCIIOJIB3YIOTCA Gaiyibl U3 HMHJEKCa KaK eCTb, U 3TOT CHHUMOK
CoXpaHsgeTcs B Balll KaTaJlor Git.

Ecu onpesiesiéHHasi Bepcusi daiiyia ecTh B KaTajore Git, aTa BepCusi CUUTAETCS 3aPUKCUPOBAHHOLL
(committed). Ecsiu ¢aiir 6611 U3MeHEH U 06aBJIeH B UHAIEKC, 3HAUUT, OH UHJekcuposaH (staged). 1
ecau $aiy 6pT U3MEHEH C MOMEHTA II0CJIeJHETO pacllaKOBBIBAaHUS M3 PEIIO3UTOPHS, HO He OBLI
nobaBseH B WHAEKC, OH CUMTaeTCsd usmeHEHHuiM (modified). B raBe OcHOBEI Git BBl y3HaeTe
60JibIlle 06 3TUX COCTOSTHUAX U KaKyI0 II0JIb3y BBl MOJKeTe M3BJI€Ub M3 HUX WJIH KaK II0JTHOCTHIO
IIPOITYCTUTH YaCTh C HHEKCOM.

KOMaH,Z[HaH CTPOKa

ECTb MHOIO pasjN4YHBIX CIIOCOO0B HCIIOJNb30BaHUA Git. [IoMMMO OpPUIHMHA/JILHOIO KJIWEHTA,
UMeIIero uHTeppeiic KOMaHJHOU CTPOKH, CYI[eCTBYeT MHO>KeCTBO K/IMEHTOB C rpadpuyuecKUM
I10JIb30BaTeJIbCKUM UHTeppercoM, B TOM WU UHOHU CTelleHU peaUu3yrIUX GYHKITMOHAIbHOCTh
Git. B paMKax JaHHOM KHUTU MbI OyZeM HCII0JIb30BaTh Git B KOMaHAHOU cTpoke. C OLHOM
CTOPOHBI, KOMaH[Has CTPOKa —3TO €JUHCTBEHHOE MeCTO, IZle Bbl MOYKeTe 3allyCTUTh BCe
KoMaH/bl Git, TaK KaK OOJIBIIIMHCTBO KJIHEHTOB C IpaduueCKUM HUHTepdelicoM peaus3yrT A
IIPOCTOTHI TOJILKO HEKOTOPYI YacTh QYHKIIMOHAJIBLHOCTU Git. EC/IM BBl 3HaeTe, KaK BHIIIOJHUTH
Kakoe-JIN00 [efiCTBUe B KOMaH/IHOM CTPOKE, Bbl, BEPOSATHO, CMO’KeTe BBIICHUTH, KaK TO yKe caMoe
cnenaTth U B GUI-Bepcuy, a BOT oO6paTHOe He Bceria BepHO. KpoMe Toro, B TO BpeMs, KaK BBIGOP
rpa¢uUuecKoro KjIveHTa — 3TO JIeJI0 JIMYHOTO BKyCa, MHCTPYMEHTHl KOMaHIHOU CTPOKHU JOCTYITHBI
gceM I10JIb30BaTeJIIM Cpasy II0cjIe yCTaHOBKHU Git.

[To3TOMy MBI IIpeAIlojiaraeM, UTO Bbl 3HaeTe, KaK OTKPHITH TepMHHaJ B Mac HJIM KOMaH/IHYIO
CTpoKy, win PowerShell B Windows. Ecjii BaM He IIOHSTHO, O 4YeM MbI 37leCb TOBOPUM, TO BaM,
BO3MOJKHO, TPHUETCS HEHAJO0Jr0 IIpepBaTbCd W H3YYUTh 3TH BOIIPOCHI, YTOOBI BBl MOIJIH
IIOHUMAaTh IPUMepPHI U II0SICHEHUS U3 3TOM KHUTH.
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VeraHoBKa Git

[Iperke ueM UCII0Ib30BaTh Git, BBI TOJDKHBI YCTAHOBUTDH €r0 Ha CBOEM KOMIThIOTepe. /lake ecyTu
OH y’Ke YCTaHOBJIEH, HaBepHOe, 3TO XOPOIITHI ITOBOJI, UTOOhI 06HOBUTHCS /10 TOCIeHEeH BepCHUMU.
BBl MO>KeTe yCTaHOBUTHL Git M3 cOGpPaHHOTO ITaKeTa MJIM JAPYTOTO YCTAHOBIIHKA, MO0 CKayaThb
HMCXOHBIA KOJT 1 CKOMITHJTUPOBATh €TI0 CAaMOCTOSITeTHLHO.

B aToi kHUTe HcIosb3yeTcs Git Bepcuu 2.8.0. X0TS 60JIBIIIHMHCTBO UCII0Ib3YEeMbIX
HaMU KOMaH/J 10JDKHBI paboTaTh fake B CTapbIxX Bepcuax Git, HEKOTOphle U3 HUX
0 MOTYT He paboTaTh WM [eHCTBOBAaTb HEMHOrO HMHAaue, eCJId Bbl UCIIOJIb3yeTe
cTapyro Bepcuro. ITockoIbKy Git OTJIMYHO CIIpaBJIsieTcsl C COXpaHeHHueM 06paTHOMU
COBMEeCTHUMOCTH, JIto6as Bepcus 1ocJie 2.8 1o/DKHa paboTaTh HOpMasbHO.

VcraHoBKaA B Linux

Ec/ii BBl XOTHUTe YCTaHOBUTH Git o/ LinuxX Kak 6MHapHBIN ITaKeT, 3TO MOYKHO CZiesIaTh, MCII0JIb3Ys
OOBIYHBIM MeHe/pKep IIaKeTOB Balllero AucTpubyTuBa. Eciu y Bac Fedora (M Apyroi moxoKui
OUCTpUOYTUB, TakoM Kak RHEL mau CentOS), MO>KHO BOCIIOJIb30BaThCd dnf:

$ sudo dnf install git-all
Eciu ke y Bac JucTpuOyTUB, OCHOBaHHBIN Ha Debian, Haripumep, Ubuntu, monpo6yiiTe apt:
$ sudo apt install git

UT06bI BOCHIOJIb30BaThCS [OIOJHUTEIbLHBIMU BO3MOXKHOCTSIMH, ITOCMOTPUTE HHCTPYKIUIO II0
yCTaHOBKE [IJIs1 HECKOJIBKUX PasJIMYHbIX pasHoBUAHOCTel Unix Ha cauTe Git https://git-scm.com/
download/linux.

VcranoBka Ha Mac

Cy1ecTByeT HECKOJIbKO CII0C060B ycTaHOBKHM Git Ha Mac. CaMbIi IIPOCTOM — yCTaHOBUTH Xcode
Command Line Tools. B Bepcuu Mavericks (10.9) u Bblllle BBl MOXKeTe TOOUTHCSI ITOTO IIPOCTO
IIePBBIN pa3 BBIIIOJIHUB 'git' B TepMUHAJIE.

$ git --version

Ecsiu Git He ycTaHOBJIEH, BaM Oy/1eT IIPe//I0’KeHO ero YCTaHOBUTD.

Ecyi BBl XOTUTe IIOJYYUTH O60Jiee aKTyaJbHYI0 BEPCHUI0, TO MOYKETe BOCII0JIb30BaThCs OMHAPHBIM
YCTAaHOBIIMKOM. YCTaHOBINUK Git fy1a OS X HOCTyIeH Ui cKauMBaHUA ¢ cavTa Git https:/git-
scm.com/download/mac.
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o Install Git 2.0.1

Welcome to the Git 2.0.1 Installer

@ Introduction

® Destination Sele You will be guided through the steps necessary to

install this software.
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PucyHok 7. OS X uHcmannaamop Git

VeranoBka B Windows

Jiig ycraHoBKH Git B Windows TakyKe MMeeTCSd HECKOJIBbKO CII0c000B. O¢uiipasbHas cOopka
OOCTyIIHa [UId CKayMBaHWA Ha OoQHUIMaJIbHOM cauTe Git. IIpocTo IlepeiijiTe Ha CTPaHUIYY
https://git-scm.com/download/win, ¥ 3arpyska 3aIlyCTUTCSd aBTOMaThU4YecKu. O6paTuTe BHUMaHUe,
UYTO 3TO OTAeJbHBIM IIPOEKT, HasblBaeMbI Git aja Windows; [j1d IToIydeHUs [OIIOJTHUTEeIbHOU
uHbopManuu 0 HEM IleperguTe Ha https://gitforwindows.org.

JIJI1 aBTOMaTHYeCKOM yCTaHOBKU BBl MOKeTe HCII0Jb30BaTh ItakeT Git Chocolatey. O6pature
BHUMaHUe, 4To I1akeT Chocolatey mopiep>KuBaeTcs CO001eCTBOM.

VcTaHOBKA U3 UCXOTHUKOB

MHoOrHe IIpeJIIoYUTal0T yCTaHaBIUBATh Git U3 MCXOTHUKOB, IIOCKOJIBKY TaKOM CII0C06 IT03BOJISET
IIOJIyYUTh CaMyH CBEeXXyl0 BepcHio. OOHOBJIeHHMe OMHApPHBIX HHCTAJ/UIITOPOB, KaK IIPaBHUIIO,
HEeMHOT0 OTCTaéT, X0TsI B II0C/Ie/lHee BpeMsI pasHHUI[a He CTOJIb CyIlleCTBEHHA.

Ecmu BBl [eHCTBUTEJBHO XOTHTE YCTAaHOBUTH Git M3 HCXOAHUKOB, y BacC [TOJ/DKHBI OBITH
YCTAaHOBJIEHBI CJIeyIoIlrie OMOJIMOTEeKH, OT KOTOPBIX OH 3aBUCHUT: autotools, curl, zlib, openssl,
expat, and libiconv. HaripuMmep, ecii B Balei cucreMe uctosb3yerca dnf (Fedora) mau apt-get
(cuctempl Ha 6a3e Debian), BBl MO)KeTe HCIOJIB30BaTh OJHY U3 CIEQYIOIUX KOMAaH[ [JI
YCTaHOBKH BCeX 3aBUCUMOCTEMH, UCI0Ib3yeMBIX JIJI1 COOPKU U YCTAHOBKY OMHApPHBIX $paiinoB Git:
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$ sudo dnf install dh-autoreconf curl-devel expat-devel gettext-devel \
openssl-devel perl-devel zlib-devel

$ sudo apt-get install dh-autoreconf libcurl4-gnutls-dev libexpat1-dev \
gettext 1ibz-dev libssl-dev

J1711 TOTO, YTOOBI cOOpaTh JOKYMEHTAIUIO B pa3InvYHbIX popMaTax (doc, html, info), moHago6uTcs
YCTaHOBUTH JOIIOJIHUTEIbHbIe 3aBUCUMOCTU:

$ sudo dnf install asciidoc xmlto docbook2X
$ sudo apt-get install asciidoc xmlto docbook2x

[Tosib3oBaTesin RHEL ¥ mpou3BOAHBIX OT Heé (Takux Kak CentOS wmim Scientific
O Linux) AOJDKHBI [O/IK/IYUTL PerosuTopuid EPEL 111 KOPpPeKTHOM YCTaHOBKU
naketa docbook2X

Ecsi BBl HcIosib3yeTe cucteMy Ha 6ase Debian (Debian/Ubuntu/Ubuntu-mipor3BofHEIE), BaM TaK
’Ke IIOHA00UTCA YCTAaHOBUTD MakeT install-info:

$ sudo apt-get install install-info

Eci BBl ucnosb3syere cucreMy Ha 6ase RPM (Fedora/RHEL/RHEL-Ipou3BOAHBIE), BAM TaK >Ke
II0OHAL00UTCA YCTAHOBUTH ITAKeT getopt, KOTOPBIM y>Ke YCTaHOBJIEH B cCCTeMax Ha 6ase Debian:

$ sudo dnf install getopt
K ToMy ke 13-3a pa3inuui UMEH 6MHapHBIX $aliyIoB BaM II0HAJ0OUTCS CllesIaTh ClIeIyIolee:
$ sudo 1n -s /usr/bin/db2x_docbook2texi /usr/bin/docbook2x-texi

Korma Bce HeoOXoaMMBble 3aBUCHUMOCTH YCTAHOBJIEHBI, BBl MOKeTe IIOWTH JaJibllle U CKavaTh
CaMbId CBEXUU apxXuB C MUCXOJHUKAMU U3 CJIeIyIIMUX MecT: ¢ caurta Kernel.org
https://www.kernel.org/pub/software/scm/git, niu 3epkasia Ha caite GitHub https://github.com/git/
git/releases. KoHeyHO, HEMHOI0 IIPOIe CKauvaTh IIOCJIEeQHIO Bepcuio ¢ cawta GitHub, HO Ha
cTpaHulie kernel.org pesu3sl UMEIOT IIOIIUCH, €CJIU Bbl XOTUTE IIPOBEPUTD, UTO CKAUHBAETe.

3aTeM CKOMIIWJIMPYHUTE U YCTaHOBUTE:

$ tar -zxf git-2.8.0.tar.gz

$ cd git-2.8.0

$ make configure

$ ./configure --prefix=/usr

$ make all doc info

$ sudo make install install-doc install-html install-info
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ITocsie 3TOrO BBl MOYKeTe I10/Iy4aThb o6HoBJIeHUS Git II0CpeacTBOM CaMOTI0O Git:

$ git clone git://git.kernel.org/pub/scm/git/git.qgit

ITlepBoHaya/IbHasA HacTpoMkKa Git

Tenepb, Korma Git ycTaHOBJIEH B Balllel CHCTeMe, caMoe BpeMsi HaCTPOUTh Cpejy IJ1s1 paboThl ¢ Git
mof; ce6si. ITO HY)KHO C/eJaTh TOJIHKO OZMH pPa3—IIPU OOHOBJIeHWH Bepcuu Git HaCTPOHKH
coxpaHsTcs. Ho, Ipi He06XOAMMOCTH, BBl MOYKETe IIOMEHSITh UX B JIFO60H MOMEHT, BHIIIOJIHUB Te
>Ke KOMaH/Ibl CHOBA.

B cocraB Git BXxoguT ytuiauTa git config, KoTopas II03BOJIIET IIpOoCMaTpUBAaTh ¥ HACTpaWBaTh
IapaMeTphl, KOHTPOJIUPYIOITHe BCe acleKThl paboThl Git, a Taxke ero BHEITHUN BHJ. ITHU
IapaMeTphl MOTYT OBITH COXpPaHEeHbI B TPEX MeCTax:

1. @arin [path]/etc/gitconfig comepXUT 3HaueHUs, 001IMe I BCeX II0JIb30BaTesIed CUCTEMBI U
IUIS BCeX MX perosuTopueB. Eciu mpu 3amycke git config ykasaTh IlapaMmeTp --system, TO
apaMeTpbl OYAyT YUTATHCI KU COXPAHATHCA MMEHHO B 3TOT ¢aiy. Tak Kak 3TOT ¢Qaul
SIBJIIeTC CUCTEMHBIM, TO BaM IIOTPeOyIOTCSA IIpaBa CyIepIIoJIb30BaTess i1 BHeCEeHUS
U3MeHeHUH B Hero.

2. ®arin ~/.gitconfig muum ~/.config/git/config XpaHUT HaCTPOUKU KOHKPETHOI'O I10JIb30BATEJIS.
JToT Qana HCIIONIb3yeTCd IIPHM YKasaHWM IapaMmeTrpa --global M mIpHMeHseTCI KO 68cem
PEeIo3UTOPHUIM, C KOTOPEIMH BBl paboTaeTe B TEKYILel CUCTEME.

3. ®aitn config B kartasore Git (T.e. .git/config) peIlosuTOpHsi, KOTOPHIM BBl HCIIOJIL3yeTe B
DAHHBI MOMEHT, XpaHUT HaCTPOMKU KOHKPETHOI'O PeIlo3UTOpHUs. Bbl Mo)KeTe 3acTaBUTH Git
4yuTaTh W IHUCaThb B 3TOT ¢aiiyl ¢ IIOMOIILI0 ITapaMeTpa --local, HO Ha caMOM JeJie 3TO
3HayeHHe II0 YMOJIYaHUI0. HeyauBUTEIBLHO, YTO BaM HY)XHO HAaXOAWUTHCI INe-TO B
penrosuTopuu Git, 4TOOBI 9Ta OIIUs paboTasa IpaBUILHO.

HacTpoWKH Ha KaKAOM CJIeIyIOIeM YPOBHE MOAMEHSIOT HAaCTPOMKU U3 IPeAbIIyIIIUX YPOBHEH,
TO eCThb 3HaueHUd B .git/config mepeKphIBAIOT COOTBETCTBYIOIIME 3HA4YeHUS B
[path]/etc/qgitconfig.

B cuctemax ceMerictBa Windows Git urieT ¢aitn .gitconfig B katasore $HOME (C:\Users\$USER st
6oJIbIIIMHCTBA II0Jb30BaTesel). Kpome Toro, Git uimer ¢aiin [path]/etc/gitconfig, HO yxe
OTHOCHUTEJIbHO KOPHEBOrO KaTajiora MSys, KOTOpPBIM HAaXOAWUTCSI TaM, KyJa BBl PeIIId
YCTaHOBUTH Git IIpHU 3aITyCcKe UHCTA/IITOpPA.

Ecsx BB ucniosib3yete Git gy Windows Bepcuu 2.X MJIM HOBee, TO Tak ke obpabaTbeiBaeTcs daiil
KOHQUTIypallui YpPOBHA CHUCTEMBI, KOTOpPHIM uMeeT IyThb C(:\Documents and Settings\All
Users\Application Data\Git\config B Windows XP wmu C:\ProgramData\Git\config B Windows Vista
U HOBee. ITOT ¢paiiyl MO>KeT ObITh U3SMEeHEH TOJILKO KOMaHZoM git config -f <file>, 3amyiieHHOMU
C IpaBaMU aJIMHUHUCTPATOPA.

YT06Bl IIOCMOTPETH BCe YCTAaHOBJIEHHBIe HAaCTPOMKHU M y3HATh Ife MMEHHO OHM 3a/laHBbl,
HUCII0JIb3yHTEe KOMaHAY:
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$ git config --1ist --show-origin

M mosib30BaTe st

IlepBoe, 4TO BaM CJefyeT CcZejaThb IIOCJe YCTAaHOBKM Git—yKasaTb Ballle MM MU afpec
9JIEKTPOHHOM IIOYTHI. JTO Ba)XKHO, IIOTOMY UYTO Ka)KAbIE KOMMHUT B Git COZEpXHT 3Ty
nHQOpMAIMI0, U OHa BKJIIOUeHa B KOMMMTEHI, IlepeflaBaeMble BaMM, U He MOYKeT OBITH Jajee
H3MeHeHa:

$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

OmAaTh Xe, eC/IM yKasaHa OmnIUA --global, To 3TM HACTPOMKHU [OCTATOYHO CHesaTh TOJIBKO OJUH
pas, IIOCKOJILKY B 9TOM ciy4yae Git 6yZeT UCII0J1b30BaTh 3TU JJaHHBIE JJI1 BCEro, YTO BhI fiejlaeTe B
9TOM cucTeMe. ECIM 11 KaKUX-TO OTHEJIBLHBIX IIPOEKTOB BBl XOTUTE yKasaTh IPyroe UMs WJIHA
9JIEKTPOHHYVIO II0YTY, MO>KHO BBIIIOJIHUTE 3Ty ’Ke KOMaHy 6e3 mmapamMmerpa --global B KaTasore c
HY>KHBIM IIPOEKTOM.

Muorue GUI-MHCTPyMeHTHI IIpe/IjIaTaloT c/iesIaTh 3TO IIPU IIEPBOM 3alTyCKe.

BrIOOp pefakTopa

Tenepb, KOIZIa BB yKa3aaH CBOE UMs, caMoe BpeMs BhIOpaTh TeKCTOBBIN pelaKTop, KOTOPEIH OyeT
HCIIOJIH30BaThCs, ecjiu Oy/leT HYy>KHO HabpaTh coobineHue B Git. ITo ymosuanuio Git ucnosbsyet
CTaHJAPTHHIM pelaKToOp Balllell CUCTeMBbl, KOTOPHIM OOBIUHO siBjsgeTcs Vim. Eciu BBl XOTHUTE
HCIIOJIb30BaTh APYToM TeKCTOBBIM peflakTop, HallpuMep, Emacs, MO>KHO IIpo/ieIaTh Caefylolee:

$ git config --global core.editor emacs

B cucteme Windows ciefyeT yKa3blBaThb IIOJHBIN IIyTh K UCHOJIHSIEeMOMY Gaiyly IIPpA yCTaHOBKE
IPYroro TEKCTOBOTO pefaKTopa 10 YMOJIYaHUI0. IIyTH MOTYT OTJIMYAThCI B 3aBUCUMOCTH OT TOTO,
Kak paboTaeT HHCTaJIATOP.

B cayyae ¢ Notepad++, IIONYJAPHBIM PefaKTOPOM, CKOpee BCero BBl 3aXOTHUTe YCTAaHOBUTHL 32-
OUTHYIO BEPCHIO, TaK KakK 64-0MTHas BepCUd elllé He IOep KUBaeT BCe IIaruHEL. Eciu y Bac 32-
6uTHag Windows miu 64-6UTHBIA pelaKTop ¢ 64-0UTHOM CUCTEMOM, TO BBIIIOJIHUTE CIeyIOIIee:

$ git config --global core.editor "'C:/Program Files/Notepad++/notepad++.exe’
-multiInst -notabbar -nosession -noPlugin”
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Vim, Emacs u Notepad++ — II0OITy/IIpHbIe TEKCTOBBIE pellaKTOpPbl, KOTOPbIE YacTo
UCII0JIB3YITCI pa3paboTyuKaMU KakK B UNix-TIOJOOGHBIX CHUCTeMaX, TaKUX Kak
0 Linux 1 Mac, Tak u B Windows. Ecii BBl UCII0JIb3yeTe APYroi pefaKTop WM ero
32-6UTHYI0 BepCHI0, TO 0OpaTUTeCh K pasmesny Komanas! git config core.editor 3a
IOIIOJTHUTEJIbHBIMU MHCTPYKIIUSIMU KaK HCII0/Ib30BaTh ero COBMECTHO C Git.

B ciy4dae, ecyiu BBl He YCTAaHOBHWJIM CBOM peflaKTOp M He 3HAaKOMBI ¢ Vim HIHA
A Emacs, BbI MOKeTe II0IIaCTh B 3aTPYJHUTEJbHOE II0JI0JKEHHe, KOIa KaKoM-JI160

U3 Hux Oyzmer 3amymieH. HampuMmep, B Windows MOXKeT IIPOM30UTH

IpeXXJeBpeMeHHoe IIpepbIBaHie KOMaH/ bl Git IIpU IIOIIBITKE BBI30Ba PefaKTopa.

HacTpoiika BeTKH 10 YMO/TYaHHIO

Korma BRI MHUITHAIM3UpPyeTe PEIlO3UTOPUM KOMaHAOM git init, Git co3maéT BeTKy C MMeHeM
master o yMoJ4aHUIO. HaurHag ¢ Bepcuu 2.28, BBl MOYKeTe 3aJaTh APyroe UM Il CO3LaHUSA
BETKHU I10 YMOJTYaHUIO.

Hampumep, 4TOOBl YCTAaHOBHUTHL HMs main [Jjs1 Ballle BeTKH II0 YMOJIYAaHUIO, BBHIIIOJIHUTE
CJIeIyIOITYI0 KOMaHYy:

$ git config --global init.defaultBranch main

IIpoBepka HacTpoek

Eciii BBl XOTHUTE IIPOBEPUTH UCII0JIb3yeMYI0 KOHQUIypaIltio, MOKeTe UCII0Ib30BaTh KOMaHAy git
config --1ist, 4TOOBI II0OKa3aTh BCe HACTPOMKH, KOTOPLIe Git HarLET:

$ git config --Tlist
user.name=John Doe
user.email=johndoe@example.com
color.status=auto
color.branch=auto
color.interactive=auto
color.diff=auto

HekoTophle K/II0YU (Ha3BaHUS) HACTPOEK MOIYT O0TOOpakaThCsl HECKOJIBLKO pa3, IIoToMy uTo Git
yuTaeT HaCTPOMKHU U3 pasHbIX ¢aiyoB (HampuMmep, us /etc/gitconfig u ~/.gitconfig). B TakoMm
ciaydae Git MCIIOIb3yeT IIoCIefHee 3HaUeHHe LI KaK/[0T0 KJIFYa.

Taxoke BBl MOJKeTe IIPOBEPUTH 3HaUeHMe KOHKPETHOI0 K/I04a, BBIIIOJIHUB git config <key>:

$ git config user.name
John Doe
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Tak xak Git yuMTaeT 3HaUeHHe HAaCTPOeK M3 HECKOJBKHX (aiioB, BO3MOXKHa

cuTyanys Korga Git HMCIIosib3yeT He TO 3HayeHHeE 4YTO BBl OXKHUAAIH. B Takom

cydyae Bbl MOJKeTe CHpPOCUTH Git 06 origin atoro 3HaueHUs. Git BbIBeleT UMs
ﬁ ¢aiina, U3 KOTOPOro 3HaUeHHUe [/ HAaCTPOMKHU OBLJIO B3ATO IIOCIeHUM:

$ git config --show-origin rerere.autoUpdate
file:/home/johndoe/.gitconfig false

Kak mosryuyuTs IoMoIhb?

Eciim BaM Hy)KHa IIOMOIIb IIPH MCIIOJIB30BaHHUM Git, eCTh TpPU cIiocob6a OTKPBITH CTPaHHUILY
PYKOBO/CTBA I10 JIF0600M KoMaHze Git:

$ git help <komaHpa>
$ git <komanpga> --help
$ man git-<komaHpoa>

HampuMep, TaKk MOKHO OTKPBITH PYKOBOZCTBO I10 KOMaHfie git config
$ git help config

9TH KOMaH/bI XOPOIIH TeM, YTO MMU MOKHO II0JIb30BaThCs BCeIZa, fake 6e3 ITOAK/IIUYEHUS K
ceTH. ECJIM PYKOBO/ICTBA M 9TOM KHUTHU HEJOCTaTOYHO U BaM HY’)KHa IIepCOHAIbHas IIOMOIIb, Bl
MO’KeTe IIOIIBITaThCA IIOMCKAaTh eé Ha KaHasax #git u #github IRC cepBepa Freenode, KOTOPBIN
IOCTYyIIeH II0 afpecy https:/freenode.net. O6BIYHO TaM COTHHU JIIOJIeM, OTJIMYHO 3HaroIMuX Git,
KOTOpPBIE€ MOTYT IIOMOYb.

Tak ke, ec’ti BaM HY>XHO ITOCMOTPETH TOJIBKO CIIMCOK OHHI/Iﬁ 1 BBl HE XOTUTE YHTATh IIOJIHYIO
OJOKYMEHTAIlUI0 II0 KOMaH/ie, BBl MOXeTe€ HCIIOJIb30BAThL OIIIHUI0 -h IJId BBEIBOJA KpaTKOfI
HWHCTPYKIIHUH I10 HCIIOJIb30BAHHIO:
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https://freenode.net

$ git add -h
usage: git add [<options>] [--] <pathspec>...

-n, --dry-run dry run

-v, --verbose be verbose

-1, --interactive interactive picking

-p, --patch select hunks interactively

-e, --edit edit current diff and apply

-f, --force allow adding otherwise ignored files

-u, --update update tracked files

--renormalize renormalize EOL of tracked files (implies -u)

-N, --intent-to-add record only the fact that the path will be added later

-A, --all add changes from all tracked and untracked files

--ignore-removal ignore paths removed in the working tree (same as --no-all)

--refresh don't add, only refresh the index

--ignore-errors just skip files which cannot be added because of errors

--ignore-missing check if - even missing - files are ignored in dry run

--chmod (+|-)x override the executable bit of the listed files
3aksIroueHue

BEI ITosTyyrute 6a30BBIe 3HAHUS O TOM, UTO Takoe Git ¥ YeM OH OT/TMYaeTcs OT IIeHTPaTn30BaHHEIX
CHUCTeM KOHTPOJISI BepCHUN, KOTOPHIMH BBI, BO3MOKHO, IIOJIb30BAJIHCh. Takke BBl Teleph
IIOJTyYHJIM pabouyro Bepcuio Git B Bamedt OC, HACTPOEHHYIO0 M IepCOHAJIU3UpOBaHHYI0. Camoe
BpeMsI U3y4YUTh OCHOBHI Git.

26



OcHOBBI Git

Ecoi BBI XOTUTe HayaTh paboraTts C Git, IIpoYynTaB BCEro OAHY IVIaBy, TO 3Ta IJlaBa — TO, YTO BaM
HY’KHO. 3[eCh pacCMOTpeHBl BCe 0a30Bble KOMaHbl, HeOOXOAUMBble BaM [JId pelleHUus
I10/IaBJISIFOIIET0 OOJIBIITMHCTBA 3aJjady, BO3HUKAKIIUX IIpU pabore ¢ Git. [Iocsie mpouyTeHUs 3TOU
IJIaBbl BBl HayyuTechb HacTpaWBaTb M UWHUIMAIU3UPOBAaTh peIO3UTOPUM, HAuWHATL U
IpeKpalaTh KOHTPOJIb BepCUM ¢aiyioB, a TakyKe IIOAr0TaBJIMBATh U QUKCUPOBATH U3MeEHEHUS.
MpbI Tak)Ke IIPOJIEMOHCTPHUPYEM BaM, KaK HaCTpPoUTh B Git UTHOpHUpOBaHUE OTHeJbHBIX (QaiyioB
WU UX TPYI, KaK OBICTPO U IIPOCTO OTMEHUTH OIIUOOUYHbIE M3MEeHEeHUs, KaK IIPOCMOTPETh
HCTOPHIO Balllero IIpoeKTa ¥ U3SMeHeHUsI MeXKy OTAeJIbHBIMU KOMMHUTaMHU (commit), a Tak)Ke Kak
oTHpaByATh (push) u mosyuats (pull) H3MeHeHUd B/U3 yIAJIEHHOTO (remote) perro3suTOpUs.

Co3pgaHue Git-pernosuropust

O6BIYHO BBI IT0JIy4aeTe Pero3suTopuu Git OfHUM U3 BYX CIIOCOOO0B:

1. BBl MO’KeTe B3STb JIOKQJILHBIH KaTaJIOT, KOTOPBI B HACTOSIIee BpeMs He HaXOTUTCS IIO[
BEPCHUOHHBIM KOHTPOJIEM, U IIPeBPATUTh eT0 B PeIlo3uTopui Git, 1160

2. BBI MOYKeTe K/I0HUP08amMb CyIleCTBYIOIINY perto3uTopuii Git 13 J060ro MecTa.

B 060MX ciry4yasx BbI IIOJIYYUTE TOTOBBINA K paboTe Git peltosSUTOpUM Ha BallleM KOMIIBIOTEpE.

Co3gaHue Peno3uTOPHsA B CYyIIECTBYIOIEM KaTaJIore

Ecm y Bac y»Ke eCThb IIPOEKT B KaTaJIore, KOTOPHIM He HaXOAUTCS II0J, BEPCHOHHBIM KOHTPOJIEM
Git, To 7191 Havasla Hy»KHO IIepelTH B Hero. ECJIM BBl He JleJIajI 3TOT0 PaHbIIle, TO AJIS1 Pa3HBIX
OIIePAITMOHHBIX CUCTEM 3TO BBIIJISIIUT I10-Pa3HOMY:

Ut Linux:

$ cd /home/user/my_project
It macOS:

$ cd /Users/user/my_project
U1t Windows:

$ cd C:/Users/user/my_project
a 3aTeM BBITIOJTHUTE KOMaH/IY:

$ git init
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JTa KOMaH/Ia CO3AéT B TeKYyIIleM KaTaJIore HOBBIM IT0/IKaTaJIOT C UMeHeM .(git, cofeprKaniuii Bce
Heo0XoIuMEble $aibl Pero3uTOpus — CTPYKTYypy Git permosutopus. Ha 3ToM 3Talle Balll IIPOEKT
eIré He HaXOUTCS T10]] BEPCHOHHBIM KOHTpOJIeM. IIo[po6HOe ormrcaHue GaiioB, COmep KaluxCs
B TOJILKO UTO CO3/JaHHOM BaMH KaTaJIoTe .git, IpUBeIeHO B I1aBe Git U3HyTpu

Ecimi BBl XO0THTe [06aBUTH II0J, BEPCHOHHBINM KOHTPOJb CYIeCTBYIOIIHe Qaiiabl (B OTJIMYHE OT
IIyCTOTO KaTaJlora), BaM CTOMT J[J00aBUTb HMX B HHJEKC M OCYIIEeCTBHUTH II€PBBIA KOMMHT
U3MeHeHUM. JJoOGUThCA 3TOr0 BBl CMOXKETe 3allyCTUB KOMaHAy git add HeCcKoJIbKO pas, yKasas
HHJeKCHupyeMble Qpaiiibl, a 3aTeM BBIIIOJIHUB git commit:

$ git add *.c
$ git add LICENSE
$ git commit -m 'Initial project version'

Ms1 pasbepeM, UTO Aesal0T 3TU KOMaHABI UyTh mHo3Ke. Telleph y Bac ecTh Git-pero3uTopuii c
OTCJIE>KUBAaeMBIMH $aiiylaMU U HaUaIbHBIM KOMMHUTOM.

KJIOHHpOBaHMeE CYIIIeCTBYIOIIET0 PEIO3UTOPHSI

Jl1s1 TI0JIydeHUs KOIIMHM CYILeCTBYIOIero Git-perrosuTopusi, HallpuMep, IIPOeKTa, B KOTOPHIM BbI
XOTHUTe BHECTU CBOM BKJIaJ, HEOOXOAMMO HCII0JIb30BaTh KOMaHAy git clone. ECJIM BBl 3HAKOMBI C
OPYTUMH CHCTeMaMM KOHTPOJIA BEpPCHM, TaKMMH Kak Subversion, To 3aMeTHTe, UTO KOMaHa
HasweiBaeTcsa «clone», a He «checkout». 3To Ba’kHOe pasjinyrie —BMeCTO TOT0, YTOOBI IIPOCTO
II0JIyYUTh pabouyro KOIum, Git IosiyyaeT KOIIMI0 IIPAaKTUYEeCKU BCeX JaHHBIX, KOTOPbIe eCTh Ha
cepBepe. IIpu BhINlOJIHEeHUH git clone ¢ cepBepa 3abupaetcs (pulled) xakzmas Bepcus Ka’kA0Io
¢daiina U3 ucTOopuM IpoekTa. PaKTHUUECKH, eCIk CepBEePHBIN NUCK BBIMET M3 CTPOS, BBl MOYKETe
UCII0/Ib30BaTh JIIOOOU U3 KJIOHOB Ha JIIOOOM U3 KJIHEHTOB, /IJI1 TOT0, YTOObI BEPHYTH CepBep B TO
COCTOSIHYE, B KOTOPOM OH HaXOJWJICId B MOMEHT KJIOHUPOBaHUA (BBl MO’KeTe IIOTEPSITh 4aCThb
CepBepPHBIX XYKOB (server-side hooks) u T. 1., HO Bce JaHHBIe, IIOMeIéHHbIE I10[ BEPCUOHHBIN
KOHTPOJIb, OYAyT COXpaHeHBbl, ITI0APoOHee 06 3TOM CMOTPUTE B IIaBe YcTaHOBKa Git Ha cepsep).

KitoHHMpoBaHMe PerosuTOpUsA OCYIIleCTB/AETCS KOMaHA0M git clone <url>. Hampumep, eciu BBI
XOTHUTe KJIOHUPOBATh 6M6/IM0TeKy 11bgit2, BBI MOXKeTe cies1aTh 3TO C/IelyI0IIHUM 06pasoM:

$ git clone https://github.com/1ibgit2/1ibgit2

JdTa KOMaH/ja Co3aéT KaTaJor libgit2, MHUIIMaIU3UpPyeT B HEM IIOKaTaJIOr .git, CKaunBaeT BCe
OaHHBIe I 3TOTO PeIlo3UTOPHS M H3BJIeKaeT pabodyro KOIIMIO IIOCJefHell BepCHU. Eciu BBl
IepeniéTe B TOJNBKO UTO CO3JaHHBIM KaTasor libgit2, To yBuauTe B HEM ¢alabl IIPOEKTa,
TOTOBble i1 paboThl WM HCIOJIb30BaHUA. [T TOTO, UTOOBI KJIOHUPOBATH PeIlO3UTOPUI B
KaTaJor C MMeHeM, OTIMYarIUMCcI OT libgit2, HeobXogMMO yKasaTh >KejlaeMoe HMs, KakK
rHapaMeTp KOMaH/IHOM CTPOKH:

$ git clone https://github.com/1ibgit2/1ibgit2 mylibgit

dTa KOMaHJIa /ieJlaeT BCE TO Ke caMOe, UTO U IPeJbIAyINasi, TOJIHKO Pe3yJIbTUPYIOIINI KaTaIor
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OymeT Ha3BaH mylibgit.

B Git pea/I30BaHO HECKOJIBKO TPAHCIIOPTHBIX IIPOTOKOJIOB, KOTOPBIE BBl MOYKeTe UCII0/Ib30BaTh. B
IIpeApIAyIneM IIpUMepe UCII0JIb30BaJICd IIPOTOKOJI https://, BBl TaK)Ke MOKeTe BCTPETUTH git://
WU user@server:path/to/repo.git, MCIIOJIB3YIOIIUI IIPOTOKOJI Iepenaun SSH. B rraBe VeraHoBKa
Git Ha cepsep MBI II03HAKOMHUMCS CO BCEMHU JOCTYIIHBIMH BapHaHTaMH KOHQUIYpaAIlUU cepBepa
I/1a obeclieyeHUd [0CTyIIa K BamleMy Git pelro3suTOpHIo, a TaK)Ke PacCMOTPHUM HUX JOCTOMHCTBA U
HeJ0CTaTKH.

3anuch HISMEHEeHUH B PeIIO3UTOPUH

HTak, y BaC MMeeTCsl HACTOAIIUN Git-pertosuTopuii U pabodas Kous $aiioB JJjs1 HEKOTOPOTO
IIpOeKTa. BaM HY)XHO [ejlaTb HEKOTOpble H3MeHeHUsd U QUKCHUPOBATh «CHHUMKH» COCTOSTHUSI
(snapshots) aTUX H3MeHEeHHI B BAallleM PeIlO3UTOPUM KaKIblil pa3, KOrAa IIPOEeKT JOCTHUraeT
COCTOSIHHUsI, KOTOPOe BaM X0TeJIOCh Obl COXPaHHUTh.

3alloOMHUTe, KaXKAbIi ¢aiyl B BallleM paboyeM KaTajlore MOXKET HAXOAUTHCA B OZHOM M3 JBYX
COCTOSIHUM: IIOJ, BEepPCHOHHBIM KOHTpoJIeM (OTC/Ie)KMBaeMble) M HeT (HeOTCIeKHBaeMble).
OtciexxrBaeMble (amibl —3TO Te Gaiiypl, KOTOPhle OBIIM B IIOCJHEeJHEM CHHMKE COCTOSHHSA
IIPOEKTAa; OHU MOTYT OBITH HEM3MEeHEHHBIMU, U3MEeHEHHBIMU UJIH II0ATO0TOBJIEHHBIMU K KOMMMTY.
Eciix KpaTKo, TO OTCIeKUBaeMble Gpaijibl — 3TO Te paiiIbl, 0 KOTOPHIX 3HaeT Git.

HeoTcne)xuBaeMble Qaiiyibl—3TO BCE ocTajbHOe, JIIOOble Qaiyibl B BallleM pa6odyeM KaTaJsore,
KOTOphle He BXOJWJIM B Balll IIOCTeIHUN CHUMOK COCTOSIHUS U He IIOAATOTOBJIEHBI K KOMMUTY.
Korma BBl BIIepBble KJIOHHUpPYETe PeIlo3uUTOpuii, Bce ¢alibl OYAyT OTCIEKUBAEMBIMH U
HeW3MeHEHHBIMHY, II0TOMY UTO Git TOJIBKO UTO UX U3BJIEK U BBl HUUETO II0Ka He pelaKTUPOBAJIH.

Kak TOJIbKO BBHI OTpe/lakTHpyeTe ¢paiyinl, Git 6yZeT paccMaTpUBaTh UX KaK U3MeHEHHEIe, TaK KaK
BBl M3MEHUJIHU UX C MOMEHTa II0CJeJHeT0 KOMMUTA. BBl MHIEKCUpYyeTe 3TU M3MeHeHUs, 3aTeM
¢uKCcHpyeTe BCce IPOMH/IEKCHUPOBaHHbIE U3MEHEHMUS, a 3aTeM ITUKJI II0BTOPSIETCSL.

Untracked Unmodified Modified Staged

Add the file

Edit the file

Stage the file

Remove the file

PucyHok 8. 2KusHeHHbll YUK cocmosiHull aiinios
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Onpepenenue cocTossHus panjaoB

OCHOBHOM HMHCTPYMEHT, UCIIOJIb3yeMBIN /I OIlpefiesleHus, Kakyhe ¢aiiibl B KAKOM COCTOSHUU
HaxogATCd —3TO KoMaHna git status. Ecaid BBl BBIIIOJIHUTE 3Ty KOMaHAY Ccpasy IIocie
KJIOHUPOBAaHUs, BBl YBUAUTE YTO-TO BPOJE 3TOr0:

$ git status

On branch master

Your branch is up-to-date with 'origin/master’.
nothing to commit, working tree clean

JTO O3HAayvaeT, 4YTO Yy BaC YUCTBIA paboyMM KaTajol, IPYIMMH CJI0BaMHU—B HeM HeT
OTCJIE)KHBaeMbIX U3MeHEeHHBIX $aiioB. Git TakKe He 00HAPY>KHUJI HEOTCJIeKMBaeMbIX GaiioB, B
IIPOTUBHOM CJIydyae OHM Obl OBbLIM IIEpedyMCIeHbl 37ech. HakoHell, KOMaHa Ccoo0IjaeT BaM Ha
KaKOHU BeTKe Bbl HaXOUTECh U CO00IIlaeT BaM, UTO OHA He PacXOJUTCS C BEeTKOM Ha cepBepe. [Toka
4TO 3TO BCerja BeTKa master, BeTKa I10 YMOJIYaHUIO; B 3TOM IVIaBe 3TO He Ba)KHO. B BeTsiienue B Git
OyyT pacCMOTPEHBI BETKU U CCHLIKHU 60JIee IeTaJIbHO.

[Ipearios0KuM, Bbl J0OABUJINM B CBOM IIPOEKT HOBBIU ¢ariy, mpoctoi ¢airiys README. Eciu aToro
¢darisa paHblile He ObLIO, U BB BBIIIOJIHUTeE git status, BBI yBUANTE CBOM HEOTCIeKMBAaeMbIH Qaiii
BOT TaK:

$ echo 'My Project' > README
$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Untracked files:
(use "git add <file>..." to include in what will be committed)

README

nothing added to commit but untracked files present (use "git add" to track)

[IoHATH, UTO HOBBIM Qairiy README HeoTC/JIeKUBaeMbII MOKHO II0 TOMY, YTO OH HAaXOJUTCS B
cekiuu «Untracked files» B BeIBozie KoMaHAb! status. Ctatyc Untracked o3Haugaert, yto Git BUZUT
¢dari, KoToporo He OBLJIO B IIPeABIAYIeM CHUMKe COCTOSHUSA (KoMMUTe); Git He cTaHeT 106aBJIATh
ero B Ballld KOMMMTEHL, II0Ka BBl eT0 SBHO 00 3TOM He IIOIPOCUTE. ITO IPEJOXPaHUT BaC OT
CIy4arHOTro f00aBjIeHUs B PeIll03UTOPUI CreHepUPOBaHHBIX OMHAaPHBIX QpaiioB WM KaKUX-TU60
IOPYTHUX, KOTOpble BBl M He OyMaju [00aBidaTh. Mbl XoTenu no6aBuTb README, Tak gaBaiiTe
chesiaeM aTo.

OTciie)kxuBaHHE HOBBIX (panioB

i1 Toro 4ToObl HayaTh OTCJEXHUBaATh (HOOABUTH II0[I BEPCHOHHBIM KOHTPOJIb) HOBBIM Gari,
HUCII0JIb3yeTcd KoMaHza git add. UTo6sl HauaTh oTciaexuBaHue ¢aiiita README, BBl Mo>KeTe
BBIIIOJIHUTE CJIeyIolee:
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$ git add README

Eciim BBl CHOBa BBIIIOJHUTe KoMaHAy status, To yBugure, uto ¢aiis README Temepsn
OTCJIeKHBaeMBIN U J00aBJIeH B UHJIEKC:

$ git status
On branch master
Your branch is up-to-date with 'origin/master'.
Changes to be committed:
(use "git restore --staged <file>..." to unstage)

new file: README

BbI MO’KeTe BUJIeTh, UTO Galiyl IPOUHIeKCUPOBaH, TaK KaK OH HaxoquTcs B ceKuu «Changes to be
committed». EcJIH BBl BBIIIOJIHUTEe KOMMUT B 3TOT MOMEHT, TO Bepcus $ariyia, CyllleCTBOBaBIIIas Ha
MOMEHT BBIIIOJITHEHU BaMU KOMaH/bI it add, OyzmeT Job6aBiieHa B UCTOPHUIO0 CHUMKOB COCTOSTHUS.
Kak BbI IOMHUTe, KOI/Ia Bbl paHee BBIIOJHUWIH git init, 3aTeM BBl BRINOJIHUIU git add (darinbl
) —3TO OBLIO CeJIaHO JJIsI TOTO, YTOOBI 06aBUTH Galybl B BallleM KaTaJlore I10Ji BepCUOHHBIN
KOHTposIb. KoMaHza git add mpuHUMaeT ImapaMeTpoM IIyTh K Qailly MIM KaTajory, ecau 3TO
KaTaJIoT, KOMaH/ja peKypCUBHO f006aBJisieT Bce Galyibl U3 YKa3aHHOTO KaTajora B UHJIEKC.

HNHpekcanys U3MeHEHHBIX ¢ailyioB

JaBaiiTe MomuduIpyeM O¢aiy, y»Ke HaXOAIIUMCA II0J, BEePCHOHHBIM KOHTpoJeM. Eciu BEBI
usMeHuTe orciaexuBaeMbld ¢parisr CONTRIBUTING.md ¢ 1mocsie 3TOro CHOBa BBIIIOJIHUTE KOMaHAy git
status, To pesysbTaT OyAeT HIPUMEPHO CIIeAYIOIINM:

$ git status
On branch master
Your branch is up-to-date with 'origin/master'.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified: CONTRIBUTING.md

dari CONTRIBUTING.md HaxoguTca B ceKIuU «Changes not staged for commit» — 3T0 03HavaeTt, 4To
OTCJIeKMBaeMbIH paiiy 66T U3MeHEH B paboueM KaTasoTe, HO IIOKa He IIPOMHeKCHPOoBaH. UTOOBI
IIPOUH/IEKCHPOBAaTh €ro, He0OXO0AMMO BBIIIOJTHUTE KOMaHAy git add. 9To MHOroQyHKITMOHAIbLHAS
KOMaH/ja, OHa HCIIOJIb3yeTcs g No6aBIeHHUs 110/l BEPCUOHHBIN KOHTPOJb HOBBIX (GaiioB, I
UHJIEKCAIITU HW3MEeHEeHHUM, a TakKe IS [IPyTUX Ilejiel, HallpuMmep AJs1 yKasaHus GaloB C
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HUCIIpaBJIeHHBIM KOHQIUKTOM CIHUSHUSA. BaM MOJKeT OBITH IIOHATHee, eCJIM Bbl OyzieTe AyMaThb 00
3TOM KaK «J00aBHTBb 3TOT KOHTEHT B CJIeAYIOIIUI KOMMHUT», & He KaK «100aBUTb 3TOT (aiiy B
IIpoekT». BeimostHUM ¢it add, 4ToObl mpomHAexkcupoBaThb CONTRIBUTING.md, a 3aTeM CcHoOBa
BBITIOJIHUM @it status:

$ git add CONTRIBUTING.md
$ git status
On branch master
Your branch is up-to-date with 'origin/master'.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified:  CONTRIBUTING.md

Temeps 06a ¢aiisia IPOUHIAEKCUPOBAaHbI U BOUAYT B CJEAYIOIIWM KOMMUT. B 9TOT MOMEHT BHI,
IIPeJIIoIOKUM, BCIIOMHUJIM OJHO HeOOJbIIoe H3MeHeHHe, KOTOpOoe BBl XOTUTe CcZejiaTb B
CONTRIBUTING.md mo xomMmwuTa. BBl OTKphIBaeTe ¢aily, BHOCUTE U COXpaHseTe HeoOXOAUMbIe
U3MeHeHUs U Bpojie ObI TOTOBBI K KOMMMUTY. HO fjlaBaiiTe-Ka ellé pas BBIIIOJIHUM git status:

$ vim CONTRIBUTING.md
$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified: CONTRIBUTING.md

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

Yro 3a 4épr? Temepp CONTRIBUTING.md oToOparkaeTcss KaK IIPOUHEKCUPOBAHHBIA U
HEeIIPOUH/IeKCUPOBAaHHLIM OJHOBpeMeHHO. Kak Takoe BO3MOXXHO? Takas CUTyallusd HaIJISLHO
IeMOHCTpUpYyeT, uTo Git HMHAeKcupyeT ¢aiiyi B TOYHOCTH B TOM COCTOSHHM, B KOTOPOM OH
HaxXOJUJICI, KOIZla Bbl BBIIIOJHWIN KOMaHAy git add. Ecii BBl BBIIIOJIHUTE KOMMUT Ceryac, TO
¢daria CONTRIBUTING.md mormatéT B KOMMUT B TOM COCTOSSHUH, B KOTOPOM OH HaXOJWJICS, KOTZJA BBI
IIOC/IeTHUM pa3 BBIIIOJHAIM KoMaHAy git add , a He B TOM, B KOTOPOM OH HaXOAWTCA B BallleM
paboueM KaTajiorTe B MOMEHT BBIIIOJIHeHUsA ¢it commit. Ecim Bbl HM3MeHMIM O¢aiy IIocie
BBIIIOJIHeHU ¢it add, BaM HIpUAETCA CHOBA BBINOJHUTHL git add, 4TOOBI IIPOMHIEKCHUPOBATH
II0CJIEJHIOI0 BEPCUIO pariia:
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$ git add CONTRIBUTING.md
$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified: CONTRIBUTING.md

CokpallleHHBIN BBIBO/I CTaTyCa

BeIBOJ, KOMaH/bI git status [OBOJIBHO BCEOOBEMITIOIIIMM X MHOTOCJIOBHBIN. Git Tak)Ke UMeeT ¢Jiar
BBIBOJIa COKPAII[eHHOI'0 CTaTyca, TaK YTO Bbl MOXKETe YBU/IETh U3MeHeHUs B 60Jjiee KOMIIaKTHOM
Buzie. Ecsii BBI BeIIOJIHUTE git status -s mm git status --short BbI mosryunTe ropaszo 6osiee
YIIPOIIleHHBIU BBIBO/:

$ git status -s

M README

MM Rakefile

A 1ib/qgit.rb

M 1ib/simplegit.rb
77 LICENSE.txt

HoBble HeoTciexuBaeMble ¢Galybl IIOMeYeHBl 77 cjeBa OT HHUX, Galybl Jo6aBJIeHHBIE B
OTCJIe’KUBaeMble IIOMeYeHbl A, 0TpelaKTUpoOBaHHbIe $aliyibl IoMeveHbl M 1 Tak Jfajee. B BeIBOJe
COJlep>KUTCH [IBa CTOJIOIIa — B JIEBOM YKa3bIBaeTCs CTaTyC ¢paiiia, a B IIpaBOM MOAUPUITUPOBAH JIX
OH I10CJIe 3TOT0. K mpuMepy B HallleM BbIBOJe, ¢paria README MopguduiiipoBaH B paboueM KaTajlore,
HO He IIPOUHJEeKCUPOBAH, a ¢paii 1ib/simplegit.rb MoguPUIIMPOBAH U IIPOUHEKCUPOBaH. Paiin
Rakefile MogudUITUpPOBaH, IIPOUHIEKCUPOBAH U eIlé pas MOAUPUITMPOBAH, TAKMUM 00pasoM Ha
DAHHBI MOMEHT Yy Hero eCTb Te U3MeHeHUs, KOTOpble II0IIafyT B KOMMHUT, U Te, KOTOpble He
IIOTIaAyT.

HraopupoBaHue ¢panioB

3ayacTymo, y Bac uMeetrcd rpymna ¢aiioB, KOTOpble Bbl He TOJBKO He XOTHUTe aBTOMaTUYeCKHU
I00aBJIATH B PEIIOSUTOPUM, HO U BUJIeTh B CIIMCKaX HEeOTCIeKUBaeMbIX. K TakuM ¢aitylaM 06bI4YHO
OTHOCATCA aBTOMAaTHUYECKU TeHepupyeMmble Gauibl (pasjvyHble JIOTH, pPe3yJabTaThl COOpPKHU
ImporpaMm H T. I.). B TakoM ciydae, BBl MOKeTe CO3aThb Qaili .gitignore. ¢ ImepedyrcaeHUEM
111a6JIOHOB COOTBETCTBYIOIIUX TaKUM daiyiaM. BoT ripumep ¢ariia .gitignore:

$ cat .gitignore

*.[oa]

~

[TepBas cTpoKa IpeAuceiBaeT Git HTHOPUPOBATH JIF00bIe QaliyIbl 3aKaHUMBAKOIIHECT Ha «.0» WA
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«.a» — 00'beKTHBIE U apXUBHBIe Gpaliyibl, KOTOPhIE MOTYT IIOSIBUTHCSI BO BpeMsi CO0PKU Ko/ia. BTopast
CTpPOKa IpeANNChIBaeT UTHOPUPOBATH Bce Qaiiyibl 3aKaHUYMBAIOIIHecs Ha TUIBAY (~), KOTOpas
HCIIOIL3YeTCsI BO MHOTHX TeKCTOBBIX pefjakTopax, HampuMep Emacs, 1y 0603HaueHUS
BpeMeHHBIX GaiyioB. BeI MOKeTe TaK)Ke BKJIFOUUTH KaTaJIOTH log, tmp mim pid; aBTOMaTHUeCcKH
co3/laBaeMylo JOKYMeHTAITHUI0; U T. [T. U T. II. XopoIlas MpaKTHUKa 3aKJIIYaeTcsl B HAaCTPolKe paitia
.gitignore mo TOro, Kak HauaTh CephE3HO paboTaTh, 3TO 3AIUTUT BaC OT CIyYalHOro 06aBIeHUs
B PEIIO3UTOPUH $palyIoB, KOTOPHIX BBl TaM BH/IETH HE XOTHUTE.

K ma6sioHaM B ¢arise .gitignore IPUMeHSIOTCS CJIeAYOIHe IIpaBUIa:

o IIycThle CTPOKH, a TaK)Ke CTPOKHU, HAUMHAIOIIIHUECS C #, HTHOPUPYIOTCS.

° CTaH,I[apTHBIe I1a6JI0HBI SBJISIOTCS IJI00AJbHBIMU H IIPEUMEHAIOTCA PEKYPCUBHO [JId BCETO
AJepeBa KaTaJIOTOB.

YT0o6BI M36€7KaTh PeKYPCHUH UCIIOIB3yUTe CUMBOJI CJIell (/) B Hauasle mabsoHa.
e YT0OBI HCKIIOUUTHL KaTajIor fo6aBbTe cJjeml (/) B KOHeI] II1abJI0Ha.

* Mo>XHO HWHBEPTHUPOBATH m1abJI0H, MCII0JIb30BaB BOCKHHH&TGHBHBIﬁ 3HaK (!) B KauecTBe
IIepBOro CMMBOJIA.

Glob-111a6/10HBI IIPEACTaBJISIT COO0M YIPOIEHHBIE PeryJsipHble BBIPAKeHUS, HCIIOJIb3yeMble
KOMaHIHBIMU UHTepHperaTopaMu. CuMBOJI (*) coorBeTcTByeT 0 wWiad 6oJjiee CHUMBOJIAM;
I10CJIeI0BAaTeJIbHOCTD [abc] — ir060My CUMBOJIY M3 YKa3aHHBIX B CKOOKax (B TaHHOM IIpUMepe a, b
WM C); 3HAK BoIIpoca (7) COOTBETCTBYET OJHOMY CHMBOJIY; U KBaJpaTHbIe CKOOKH, B KOTOpPEIE
3aKJIIOUeHbl CHUMBOJIBIL, pasfeséHHble Aedricom ([0-9]), COOTBETCTBYIOT JIHO60OMY CUMBOJIy U3
UHTepBasa (B JaHHOM ciay4dae oT 0 10 9). Bel TakyKe MOYKeTe HUCII0JIb30BATh IBE 3BE30UKH, UTOOBI
yKasaTh Ha BJIOKEHHBIe KaTaJIOTU: a/**/z COOTBEeTCTBYeT a/z, a/b/z, a/b/c/z, 1 Tak masee.

Bor e1né ogquH nipuMep ¢aiiia .gitignore:

# NcknounTb BCce dalinbl ¢ paclumpeHune .a
*
.a

# Ho otcnexwsatb ¢arn lib.a maxe ecnm oH noanagaeT nop UCKUYEHUE Bbllle
Ilib.a

# Nckntountb dann TODO B KOpHEBOM KaTasnore, Ho He ann B subdir/T0ODO
/T0DO

# VirHopupoBaTb Bce arinbl B KaTasore build/
build/

# NrnopuposaTtb ¢ann doc/notes.txt, Ho He dann doc/server/arch.txt
doc/*.txt

# VirHopuposaTb Bce .txt dannbl B kaTanore doc/
doc/**/* . txt
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GitHub nopamepskuBaeT AOBOJIBHO IIOJHBIN CIIMCOK IIPUMEPOB .gitignore ¢pariios
IJI1 MHOXKeCTBa IIPOEKTOB M A3BIKOB https://github.com/github/gitignore arto
MO’KeT CTaTh OTIIPaBHOM TOUKOM /I .gitignore B BallleM IIPOEKTe.

B 1mpocreiilieM ciy4dae peIlosUTOpUil OymeT MMeTb OAMH Qaiia .gitignore B
KOPHEBOM KaTaJlore, IIpaBua U3 KOTOPOIo OyAyT PeKYPCUBHO IIPUMEHATHCS KO
BCceM IIogkaTasoraM. Tak >Ke BO3MOJXKHO MCIIOJIB30BaThb .gitignore ¢aiiel B
nojgkarasorax. IlpaBuia H3 3TUX ¢aiyioB OyAyT NPUMEHATHCI TOJIBKO K
KaTajoraM, B KOTOPBIX OHU HaxofdATcd. HampuMep, perosUTOPUU KCXOLHOIO
Kofa saapa Linux comepxut 206 ¢pantiioB .gitignore.

JleTaJlbHOE PAcCMOTpPeHHe WUCIO0JIh30BaHUS HECKOJIbKHUX .gitignore ¢aiiioB
BBIXOJIUT 3a IIpe/eJibl 9TOM KHUTH; IeTaIu JOCTYIIHbBI B CIIpaBKe man gitignore.

ITpocMOTP HHAEKCHPOBAHHBIX U HEMHAEKCHPOBaHHBIX H3MEeHEeHUH

Ecim pesysbTaT paboThl KOMaHABI git status HemocTaTouHO MHPOPMATHUBEH 11 Bac — BaM
X0ueTCs 3HaTh, YTO KOHKPETHO IIOMEHSJIOCh, @ He TOJIbKO KaKue Qaiyibl ObLIM U3MeHEeHBl — BbI

MO’KeTe UCII0JIb30BaTh KoMaHAy git diff. [Io3>ke MBI paccMoTpuUM KoMaHAy git diff mmogpobHee;
BBI, CKOpee BCero, 6yjieTe KUCII0JIb30BaTh 3Ty KOMaH/AYy /JI II0JIydeHUs OTBETOB Ha JiBa BoOIIpoca:

UTO BBl U3MEHMJIM, HO eIlé He IIPOUHAEKCUPOBaIH, U YTO BbI IIPOMH/EKCUPOBAIN U COOMpaeTech
BKJIIOUWThL B KOMMMT. Eciu git status oTBeuaeT Ha 3THM BOIIPOCHI B CaMOM O0OIeM BHJE,
nepeuyucysis uMeHa ¢aiioB, git diff IIOKasplBaeT BaM HeIIOCPe[CTBEHHO [100aBJIeHHblE U

y,ZLaHéHHBIe CTPOKHU —IIaT4 KaK OH €CTb.

JloIryCTUM, BBl CHOBa M3MEHWJIM U IIpOMHAeKcupoBasu ¢ariia README, a 3aTeM M3MeHMIU Qaria
CONTRIBUTING.md 6e3 wmHIeKcHpoBaHUA. EciiM BBl BBIIIOJIHUTE KOMaHAy git status, BBl omaTh

YBHUOHUTE UTO-TO BPO/i€:

$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: README

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

YTO6BI YBU/IETH, UTO K€ Bbl U3MEHWJIM, HO IIOKa He IIPOUHeKCUPOBaJv, HabepuTe git diff 6es

apryMeHTOB:
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$ git diff
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 8ebb991..643e24f 100644
--- 3/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
@@ -65,7 +65,8 @@ branch directly, things can get messy.
Please include a nice description of your changes when you submit your PR;
if we have to read the whole diff to figure out why you're contributing
in the first place, you're less likely to get feedback and have your change
-merged in.
+merged in. Also, split your changes into comprehensive chunks if you patch is
+longer than a dozen lines.

If you are starting to work on a particular area, feel free to submit a PR
that highlights your work in progress (and note in the PR title that it's

Jra KOMaHIa CpaBHHBAET COOEPKHMOE Balllero pa6oqero KaTajiora C COAEpP’KHUMBIM HHIEKCA.
PEBYJILTaT IIOKa3bIBaeT em,‘e He ITPOMHAEKCUPOBAHHbBIE U3MEHEHUS.

Ecyi BBI XOTUTE IIOCMOTPETH, YTO BBl IIPOUHAEKCUPOBAINU U UTO BOUIET B CIEAYIOITUNA KOMMUT,
BBl MOJXKeTe BBIIIOJHUTHL ¢git  diff  --staged. 3Ta KOMaHpga cpaBHUBaeT Ballld
IIPOUH/IeKCUPOBAaHHbIE U3MEHEeHUs C II0CIeJHUM KOMMUTOM:

$ git diff --staged

diff --git a/README b/README
new file mode 100644

index 0000000..03902a1

--- /dev/null

+++ b/README

0@ -0,0 +1 @@

+My Project

Ba)xHO oTMeTUTh, 4yTO git diff cama 1o cebe He IOKasbIBaeT BCe M3MEHeHUs CJeJIaHHbIE C
II0C/IeTHeTO KOMMMTA — TOJILKO Te, UTO elllé He IIPOMHIeKCUPOBaHBL. TaKoe II0OBeJleHHe MOXKEeT
cOUBATH C TOJIKY, TaK KaK eCJIM BbI IIPOUH/IEKCHUPYeTe BCe CBOU U3MeHeHUs, To git diff Huuero He
BEPHET.

Jpyroi mpuMmep: Bbl OpouHAekcupoBaiau ¢aris CONTRIBUTING.md 1 3aTeM HM3MEHUIN €ro, BbI
MO’KeTe HUCII0JIb30BaTh git diff [jg mpocMoTpa Kak IIPOMHAEKCUPOBAHHBIX U3SMEHEHUN B 9TOM
¢darine, Tak U TeX, UTO II0Ka He IIPOUH/eKCUPOBaHEL. EC/IU Hallle OKpy’>KeHMe BBIIJIAAUT BOT TakK:
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$ git add CONTRIBUTING.md
$ echo '# test line' >> CONTRIBUTING.md
$ git status
On branch master
Your branch is up-to-date with 'origin/master"'.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: CONTRIBUTING.md

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

HcnonbsyiiTe git diff g mpocMoTpa HEIPOUHIEKCUPOBAHHBIX USMEeHEeHUN

$ git diff
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 643e24f..87f08c8 100644
--- a/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
@@ -119,3 +119,4 @@ at the
## Starter Projects

See our [projects
list](https://qithub.com/1ibgit2/1ibgit2/blob/development/PROJECTS.md).
+# test line

a Tak ke git diff --cached mgmg mpocMoTpa TPOMHAEKCUPOBAHHBLIX W3MeHeHUU (--staged u
--cached CHHOHHUMEI):
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$ git diff --cached
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 8ebb991..643e24f 100644
--- 3/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
@@ -65,7 +65,8 @@ branch directly, things can get messy.
Please include a nice description of your changes when you submit your PR;
if we have to read the whole diff to figure out why you're contributing
in the first place, you're less likely to get feedback and have your change
-merged in.
+merged in. Also, split your changes into comprehensive chunks if you patch is
+longer than a dozen lines.

If you are starting to work on a particular area, feel free to submit a PR
that highlights your work in progress (and note in the PR title that it's

Git Diff 60 8HeWHUX UHCMPYMEHMAX

Mbl 6yfeM IIpofo/DKaTh HCIIONB30BaTh KoMaHAy git diff pasiuuyHbIMH
criocobaMy Ha IIPOTSDKEHWM Bced KHUIM. CyllleCTByeT ellle OJWH CIIOCOO
IIpoCMaTpuBaTh JTH M3MEHEHHs, eC/IW BBl IIpefliouuTaeTe rIpadryecKUin

0 IIPOCMOTP MJIM BHEIIHIOK IIPOrpaMMy IIPOCMOTPa pasjIUYui, BMeCTO KOHCOJIH.
BeirmostHUB KoMmaHAy git difftool BMecTo git diff, BBl cMO’KeTe IIpOCMOTpPETH
U3MeHeHUs B ¢aiiye ¢ IIOMOIbI0 TAKUX IIporpaMm Kak emerge, vimdiff u gpyrux
(BkJIrOUasi KOMMepuecKHe IIPOAYKTHI). BeimosrHuTe git difftool --tool-help
4TOOBI YBU/IETh KaKUe U3 HUX y>Ke YCTaHOBJIEHBI B Balllel CUCTeMe.

KoMMHUT H3MEeHeHUn

Tereps, Korga Balll MHEKC HAXOAUTCI B TAaKOM COCTOSIHWHM, KaK BaM M XOTeJIOChb, BBl MOXKeTe
sapuKcUpoBaTb CBOM  HM3MeHeHHs.  3alOMHHUTe, BCE, YTO0 [0 CHX IIOp He
IIPOMH/IEKCUPOBAHO — JII0ObIe Galbl, CO3JaHHble UM U3MeHEHHbIe BaMU, U /11 KOTOPBIX BbI He
BBIIIOJIHMJIM it add mociae pefakTHUpPOBAaHWSA —He BOWAYT B 3TOT KOMMHT. OHH OCTaHYTCA
U3MeHEHHBIMU GaliylaMHd Ha BallleM AuCKe. B HamleMm ciydae, KOIZia BBl B IIOCJIeHHUM pa3
BBIIIOJIHAIM git status, BBl BUJeJIM UTO BCE IIPOMH/EKCUPOBAHO, U BOT, BBl TOTOBBI K KOMMHUTY.
IIpocTemuii criocob 3apuUKCUpoBaTh U3MEeHEHWsI — 3TO HabpaThb git commit:

$ git commit

JdTa KOMaH/ja OTKpOeT BbIOpaHHBIN BAMU TeKCTOBBIN pefaKTop.
PemakTop ycTaHaBIWBaeTCd IlepeMeHHON OKpyskeHUs EDITOR — 06BIYHO 3TO vim
ﬁ WU emacs, X0Ts Bbl MOYKeTe YCTaHOBUTH JIFOO0M APYroil ¢ IOMOIIBI KOMaH/bI

git config --global core.editor, Kak 6BLJI0 TOKA3aHO B IJIaBe BBeeHme).

B pemakTope 6yzieT 0TOOpa’kKEéH CJIeAYIOITUN TeKCT (3TO IIpUMep OKHa Vim):
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# Please enter the commit message for your changes. Lines starting
# with "#' will be ignored, and an empty message aborts the commit.
# On branch master

# Your branch is up-to-date with 'origin/master’.

#

# Changes to be committed:

# new file:  README

# modified:  CONTRIBUTING.md

#

~
~

~

".git/COMMIT_EDITMSG" 9L, 283C

BBl MO)KeTe BHJETh, UYTO KOMMEHTapUH II0 YMOJYAaHUIO [JII KOMMHTA COJEPIKHUT
3aKOMMEHTHUPOBAHHBIM pe3ysbTaT paboThl KOMaHABI git status U elé ofHy IIYCTYH CTPOKY
CBEPXY. BBI MOKeTe yIaJIUTh 3TH KOMMEHTAaPHUH U HaOpaTh CBOE COOOIIEHUE HJIH K€ OCTaBUTD UX
IJIsT HATIOMHUHAHUS 0 TOM, UTO BBl QHKCHpYETE.

[l emié 6oJiee IIOAPOOGHOr0 HAIIOMHHAHUSA, UTO ’Ke MMEHHO BBl IIOMEHSJIH,
0 MOJKeTe IepefiaTh apIyMeHT -V B KOMaHy git commit. 3TO IIpUBEAET K TOMY, UTO

B KOMMeHTapui OyJeT Takke IIoMellleHa [eabTa/diff mM3MeHeHHN, TaKuM

06pa3oM BBI CMO>KeTe TOUHO YBU/IETh BCe U3MeHEeHUsI KOTOPhIe Bbl COBEPIIIVIIN.

Korma BBl BBIXOIUTE U3 pefakTopa, Git co3gaéT s BaC KOMMHT C 3TUM COOOITIEHHEM, YAaJIss
KOMMEHTAapHHU U BBIBOJT KOMaH/bI diff.

EcTb M Jpyroi crmoco6— BBl MOKeTe HabpaThb CBOM KOMMeHTapuUM K KOMMHUTY B KOMaHIHOM
CTPOKe BMecTe ¢ KOMaHoM commit yka3aB ero mocje mapameTpa -m, Kak B CJIeAyI0IeM IIpuMepe:

$ git conmit -m "Story 182: fix benchmarks for speed"
[master 463dc4f] Story 182: fix benchmarks for speed
2 files changed, 2 insertions(+)
create mode 100644 README

HTaK, BBl CO3/ja/Ii CBOM IIepBBIM KOMMUT! BBl MOKeTe BUJeTh, YTO KOMMHUT BBIBeJI BAM HEMHOTO
HHPopMaIluu O cebe: Ha KaKyH BETKY BBl BBIIIOJIHMJIM KOMMUT (master), Kakasg KOHTPOJIbHAs
cymmMma SHA-1 y sToro kxommurta (463dc4f), ckoabKo GaiIoB OBIJI0 U3MEHEHO, a TaK)Ke CTaTUCTUKY
I10 lo6aBJIeHHBIM/YJaJIEHHBIM CTPOKaM B 9TOM KOMMHMTe.

3allOMHHTe, YTO KOMMHT COXpaHsdeT CHHMOK COCTOSIHHsS Balllero HHAeKca. Bcé, 4To BBl He
IIPOMHEKCUPOBAJIH, TaK U BUCUT B paboyeM KaTajlore Kak UI3MeHEHHOe; BbI MOJKeTe CZesaTh ellleé
OJlMH KOMMHMT, YTOOBI J00aBUTH 3TU U3MEHEHUs B PeIl03UTOpUil. KaXkKbli pas, KOIfia BEI JlejlaeTe
KOMMMUT, BBl COXpaHseTe CHUMOK COCTOSIHHs Balllero IIPOeKTa, KOTOPBIM II03)Ke Bbl MOXKeTe
BOCCTaHOBHUTB UJIH C KOTOPBIM MOKHO CPaBHUTB TeKylIllee COCTOsTHHE.
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HrHopupoBaHue HHAEKCaIlTH

HecMOTps1 HA TO, UTO HUHJAEKC MOYKET OBITh YAUBUTEJIHbHO II0JIE3HBIM [JII CO3TaHHUS KOMMHTOB
HUMEHHO TaKMMH, KaK BaM U XO0TeJI0Ch, OH BpeMeHaMH HeCKOJbKO CJIOKHee, UeM BaM HY>KHO B
mporiecce pa6oTel. Ecoi y Bac ecTh JKeJaHWe IIPOIYCTUTH JTall HHAeKCHpoBaHUS, Git
IIpe0CTaBJIIeT IIPOCTOM crtocob. /lobaByieHHe ITapaMeTpa -a B KoMaHy git commit 3acTaBisieT Git
aBTOMAaTHUYeCKH HHIEeKCUPOBATh KaXKABIA YK€ OTCIeKMBAaeMbIM Ha MOMEHT KOMMMTa Gaii,
II03BOJISIS BaM 000MTHUCH 6e3 git add:

$ git status
On branch master
Your branch is up-to-date with 'origin/master'.
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

no changes added to commit (use "git add" and/or "git commit -a")
$ git commit -a -m 'Add new benchmarks'

[master 83e38c7] Add new benchmarks

1 file changed, 5 insertions(+), @ deletions(-)

O6paTuTe BHUMaHHUe, YTO B JITAHHOM CJIy4ae IlepeJ; KOMMHUTOM BaM He HY>KHO BBIIIOJIHATE ¢it add
g ¢arista CONTRIBUTING.md, moToMy 4uTO ¢uiar -a BK/IOYaeT Bce Qaiyibl. ITO yI0OHO, HO OyAbTE
OCTOPO’KHBI: QJIar -a MOKeT BKJIHOUUTh B KOMMUT HesKeJlaTeJIbHble U3MeHEeHUS.

Vianenue ¢pailyioB

JUIs TOTO UTO6HI yAQIUTh dait us Git, BaM He06X0AUMO yIaJIUTh €r0 U3 0TC/Ie’KUBaeMbIX palyioB
(TouHee, ylaJIUTh €T0 U3 Balllero MHJEKCa) a 3aTeM BBIIIOJIHUTH KOMMUT. ITO II03BOJISIET C/lesIaTh
KOMaHZia git rm, KoTopas Takke ypaaasgeT ¢aiiy U3 Ballero pabodero karajaora, Tak 4To B
CJIEYIOIIUI pa3 BbI He YBUUTE €T0 KaK «HEeOTCIe>KUBaeMbIH».

Ecu BRI IIpOCTO ymanuTe ¢ail m3 cBoero pabouero KaTajaora, OH Oy[eT II0Ka3aH B CEKIIUHU
«Changes not staged for commit» (M3MeHeHHBIe, HO He TPOUH/IeKCUPOBaHHBIE) BHIBO/Ia KOMaH/IbI
git status:
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$ rm PROJECTS.md
$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Changes not staged for commit:
(use "git add/rm <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

deleted: PROJECTS.md

no changes added to commit (use "git add" and/or "git commit -a")

3aTeM, ecyIv BB BBIIIOJTHUTE KOMaHAY git rm, yaaseHue ¢aitia II00afeéT B MHIEKC:

$ git rm PROJECTS.md
rm 'PROJECTS.md'
$ git status
On branch master
Your branch is up-to-date with 'origin/master'.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

deleted: PROJECTS.md

IIocsie ciefyrolero KOMMHUTA Qalys HMcuesHeT W 6oJibllle He Oy/eT OTCJIeKUBAThCsA. ECaIM BHI
U3MEHWIU (aiyI B yyKe ITPOUHIEKCUPOBAIHN €ro0, BBl IOJDKHBI UCIIOJb30BaTh MPUHYIUTETHLHOE
ylajieHHe C IOMOIIbI0 IapaMmeTpa -f. 3TO chesaHO /g IIOBBIIIEHUS 0e30IIaCHOCTH, YTOGBI
IIPeJJOTBPAaTUThL OIIMUO0YHOE yjajleHHe JaHHBIX, KOTOphle eIé He OBUIM 3alMcaHbl B CHUMOK
COCTOSIHUSI ¥ KOTOPBIe HeJslb3s1 BOCCTAHOBUTH U3 Git.

Jlpyras IiojiesHasl LITyKa, KOTOPYH BBl MOJKETe 3aX0TeTh CJejlaThb—3TO YAAJUTH (aill U3
HUH/JIeKCa, OCTaBUB ero IIpHh 3TOM B paboueM Kartasiore. /[pyTUMU CJI0BaMU, BBl MOKeTe 3aX0TeTh
O0CTaBUTH Qaiii Ha >KECTKOM /IMICKe, HO IIepecTaTh OTCIeKUBATh U3MeHEeHUs B HEM. ITO 0CO6EHHO
I10JI€3HO, €CJIU BbI 3a0bL/IN 00aBUTh YTO-TO B ¢aiy .gitignore ¥ o oIIr6Ke IPOUHEKCUPOBAIH,
HampuMep, 60JbII0N Galil ¢ JoTaMH, MJIN Ky4dy IPOMEKYTOUHBIX GalIoB KOMIIUIAIIUU. UTOOBI
cies1aTh 3TO, UCIIOJIL3YUTeE OMITUIO --cached:

$ git rm --cached README

B koMaHZy git rm MO>KHO IlepejaBaTh GaiiIbl, KaTaJOTU WU I1a6JIOHBL ITO 03HAYaeT, YTO BHI
MOYKETe CZIesIaTh YTO-TO BPOJie:

$ git rm log/\*.log

ObpaTuTe BHUMaHHe Ha oOpaTHBIM cieml (\) mepen *. OH Heob6XoguMm m3-3a TOoro, 4ro Git
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UCII0JIb3yeT CBOM COOCTBEHHBINM 00paboTUMK UMEH ¢aioB BA0OABOK K 00pabOTUMKY Balllero
KOMaHJHOTI0 MHTepIIpeTaTopa. ITa KOMaH/a yJaJsgeT Bce Qpaiisibl, IMeIOIre paclIupeHue .log U
HaxodIrecsd B KaTaJsiore log/. Miu ke Bbl MOJKETe C/ieJIaTh BOT TaK:

$ git rm \*~

JdTa KOMaH/a yaaseT Bce ¢paiibl, UMeHa KOTOPhIX 3aKaHYUBAKTCS Ha ~.

ITepemeluenue ¢pailsioB

B oTiMyMe OT MHOTHMX JAPYTHX CHUCTEM KOHTPOJIA BepcHH, Git He OTCIeKHBaeT IlepeMelleHHe
¢aiyioB sgBHO. Korma BRI IlepeMMeHOBBIBaeTe ¢aityi B Git, B HEM He COXpaHseTCd HUKAKUX
MeTa/laHHBIX, TOBOPSAIIUX O TOM, UTO ¢ai ObLI IleperMeHoBaH. OpHako, Git ZOBOJIBHO YMEH B
IUIaHe  OOHapy)KeHHs  IlepeMellleHHUHl  II0CTGakKTyM —MbI  pacCMOTPUM  OOHapy’KeHHe
nepeMelleHHUs GpamaoB YyTh II037Ke.

TakuM o6pasomM, Hasimuue B Git KoOMaH/BI MV BRIVIIAUT HECKOJIBKO CTpaHHBIM. EC/IM BaM XoueTcs
IleperMeHOBaTh Gpaiii B Git, BRI MOXKeTe cfiesIaTh YTO-TO BpoJie:

$ git mv file_from file_to

H 3TO OTVIMYHO Cpa6OTHET. Ha camoMm [fesie, eciv BBl BEIIIOJTHUTE UTO-TO BpO/ie 3TOT0 XU IIOCMOTpUTE
Ha CTaTyC, BBl YBUJWUTE, UTO Git cuuTaert, 4To IIPOMU30IIJIO ITepenMeHOBaHH e cbaﬁﬂa:

$ git mv README.md README
$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README
OfHAaKo, 9TO 3KBUBAJIEHTHO BHIIIOJTHEHUIO CIEAYIOITUX KOMaHI;

$ mv README.md README
$ git rm README.md
§ git add README

Git HeIBHO OIIpe/iesIsieT, YTO IIPOU30IILIO IlepenMeHOBaHMe, II09TOMY HeBa’KHO, IIepeMeHyeTe Bbl
daiiyi TaKk WM UCIOJIb3yd KOMaHAy mv. EMMHCTBEHHOE OTJIMYHEe COCTOUT JIUIIb B TOM, YTO
mv—oOJHa KOMaH/ia BMeCTO TPéX —3T0 QYHKIUA [JId yA0OCTBa. BakHee pyroe — BBl MOJKeTe
UCII0/Ib30BaTh JIFOO0M yHO0OHBIM CII0CO0 I IleperMeHOBaHUA ¢aiiyia, a 3aTeM BOCII0JIb30BaThCA
KOMaHjaMu add/rm mmepes; KOMMUTOM.
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ITpocMOTpP HCTOPHUU KOMMUTOB

ITocsie TOro, KaK BBl CO3/jaJIl HECKOJIFKO KOMMHTOB WJIM K€ KJIIOHHUPOBAIU PEIIO3UTOPHUU C yrKe
CYILIeCTBYIOIIlell MCTOPHUEN KOMMHUTOB, BEPOITHO BaM IIOHAM0OUTCSI BO3MOKHOCTH IIOCMOTPETH
4yTO0 OBLIO ClleJIJaHO — HUCTOPHUI0 KOMMHTOB. OIHHM W3 OCHOBHBIX M Haubojiee MOIITHBIX
HHCTPYMEHTOB JIJIS1 3TOT0 SIBJISeTCS KoMaH/a git log.

Cienmyiolye HECKOJIHKO IIPUMEPOB HCIIONIb3YIOT OYEHBb ITPOCTOM IIPOeKT «simplegit». YToOHI
KJIOHUPOBATh IPOEKT, UCII0/IL3yUTe KOMaHAY:

$ git clone https://github.com/schacon/simplegit-progit

Eciim BBl 3amycThTe KoMaHAYy ¢it log B KaTaJjiore KJIOHHMPOBAHHOIO IIPOEKTA, BBl YBUAUTE
CJIeLYIOIIUMI BBIBOJ,;

$ git log

commit ca82ab6dff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

Change version number

commit 085bb3bcb608e1e8451d4b2432f8ecbeb306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 16:40:33 2008 -0700

Remove unnecessary test

commit a11bef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 10:31:28 2008 -0700

Initial commit

[To ymosruaHuIo (6e3 aprymMmeHTOB) git log IlepedunciasseT KOMMUTEL, ClleJIaHHbIEe B PEIIOSUTOPUU B
00paTHOM K XPOHOJIOTHYECKOMY IIOPsIIKe — IIOC/IeJHe KOMMUTEI HaX04sATCS BBepXy. 3 mpruMepa
MO>KHO YBHJIeTb, UTO JaHHasg KOMaHja IlepeuyucjsieT KOMMHUTHI ¢ UX SHA-1 KOHTPOJILHBIMHU
CyMMaMU, UMeHeM U 3JIeKTPOHHOU II0UYTOU aBTOPa, AATOM CO3LaHUA U COO0IIIeHueM KOMMUTA.

KomaHzia git log MMeeT oueHb GOJIBIIIOE KOJTUYECTBO OIITHM /IS IIOMCKAa KOMMUTOB 110 Pa3HbIM
KpUTepHusIM. PaccMOoTpuM HauboJIee TIOIyISIPHbIE U3 HUX.

OgHUM M3 CaMbIX IIOJIE3HBIX ApPryMEHTOB SBJISETCS -p WM --patch, KOTOPBIM IIOKa3bIBaeT
pasHUIy (BBIBOAUT namu), BHECEHHYI0 B KaKAbIi KOMMUT. Tak >Ke BBl MOJKETe€ OTPaHUYUTH
KOJIMUEeCTBO 3allMCell B BHIBOJE KOMAaH/bI; UCII0JIb3yHTe ITapaMeTp -2 I BhIBOJA TOJIBKO IBYX
3aIrucem:

43



$ git log -p -2

commit ca82abdff817ecb66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

Change version number

diff --git a/Rakefile b/Rakefile

index a874b73..8f94139 100644

--- a/Rakefile

+++ b/Rakefile

@@ -5,7 +5,7 @@ require 'rake/gempackagetask’
spec = Gem::Specification.new do |s]|

s.platform =  Gem::Platform::RUBY
S.name =  "simplegit"
- s.version = "0.1.0"
+ s.version = "0.1.1"
s.author = "Scott Chacon"
s.email = "schacon@gee-mail.com"
s.summary = "A simple gem for using Git in Ruby code."

commit 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

Remove unnecessary test

diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index a@ablae..47c6340 100644
--- a/lib/simplegit.rb
+++ b/1ib/simplegit.rb
@0 -18,8 +18,3 @@ class SimpleGit
end

end

-if $0 == __FILE__

- git = SimpleGit.new
- puts git.show

-end

JTa onuusg oTodparkaeT aHaJIOTUYHYI0 HHGOPMAIIUIO HO COZLEPKUT PasHULLY I KaXK0M 3alIUCH.
OueHb yJOOHO MCIIOJIB30BaTh JAHHYH OIIIUIO [UIS KOJ PEBBI0 WM IS OBICTPOrO IIPOCMOTpa
CepuUd BHECEHHBIX HU3MeHeHHH. Tak ’Ke eCTb BO3MO>KHOCTBH MCIOJIb30BaTh CEPUI0 ONITUHA AJId
06001meHuss. Hanmpumep, eciy BBl XOTHUTe YBUAETH COKPAILlEHHYI0 CTaTUCTHUKY IJIS KaKI0Io
KOMMUTA, BBl MO’KETEe HUCII0JIh30BaTh OIITUI0 --stat:
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$ git log --stat

commit ca82abdff817ecb66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

Change version number

Rakefile | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

commit 085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 16:40:33 2008 -0700

Remove unnecessary test

lib/simplegit.rb | 5 -----
1 file changed, 5 deletions(-)

commit a11bef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 10:31:28 2008 -0700

Initial commit

README | 6 ++t++t

Rakefile | 23 +++++++HHHHHHHHHHHHHE
lib/simplegit.rb | 25 ++++++++++ttt+++ttt+++++
3 files changed, 54 insertions(+)

Kak BBl BUAWTE, OOIHA --Stat meuaTaeT IOA Ka>KAbIM M3 KOMMHTOB CIIMCOK M KOJHUYECTBO
U3MeHeHHBIX (aiyIoB, a TAK)Ke CKOJILKO CTPOK B Ka’KA0M U3 ¢paityioB ObLI0 L00aBJIEHO U YaIeHO.
B KOHITe MO>KHO YBH/IeTb CYMMAapHYI0 TabJIUIly U3MEeHEeHU.

Ciieryroiel MefiCTBUTEJbHO I10JIe3HOM ONITHeHd SBJIseTCsa --pretty. ITa omrua MeHdeT dopmart
BbIBOJIa. CyII[eCTBYeT HECKOJIbKO BCTPOEHHBIX BApUaHTOB 0TOOpaskeHUs. Omius oneline BBIBOJUT
KaKAbI KOMMUT B OJHY CTPOKY, YTO MO>KET OBITH OUeHb YJOOHBIM €CJIM BBl IIPOCMAaTpHUBaeTe
60JIbIIIOe KOJIMYeCTBO KOMMUTOB. K ToMy ke, ommuu short, full m fuller pmesiaroT BBIBOJ
OpUOIU3UTESIFHO B TOM sKe popMaTe, HO C MEHBIIIUM WU O0JIBIITUM KOJIUYECTBOM UHPOpPMAITUU
COOTBETCTBEHHO:

$ git log --pretty=oneline
ca82abdff817ec66f44342007202690a93763949 Change version number
085bb3bcb608e1e8451d4b2432f8ecbeb306e7e7 Remove unnecessary test
a11bef06a3f659402fe7563abf99ad00de2209e6 Initial commit

Hau6oJiee UHTepeCcHOU omIiuel ssBisieTcs format, KoTopasi II03BoJIIeT YKa3aTh popMart IJ1si BEIBOJA
nHpopMaIruu. OCOGEHHO 3TO MOYKET OBITH ITOJIE3HBIM KOT/[a BBl XOTUTE CTEHEPHPOBATh BBIBOI LIS
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aBTOMAaTHYeCKOIro aHaJIh3a — TaK KaK BbI yKa3biBaeTe GpopMarT SIBHO, OH He Oy/leT U3MeHeH Jake
rocjie ooHoBJIeHHUS Git:

$ git log --pretty=format:"%h - %an, %ar : %s"

ca82abd - Scott Chacon, 6 years ago : Change version number
085bb3b - Scott Chacon, 6 years ago : Remove unnecessary test
al1bef@ - Scott Chacon, 6 years ago : Initial commit

[Tosesuble onmuu s git log --pretty=format oTo6GpaskaeT HauboJiee I10JI€3HBIE OIIIIUU MJIS
U3MeHeHUs popmara.

Tabauuya 1. ITone3Hble onyuu 048 git log --pretty=format

Orusa OnucaHus BBIBOJA

H XeIlr KOMMUTA

%h CoKpallleHHBIH XeIll KOMMHTa

dl Xell fiepeBa

st CokpallleHHBIH Xelll iepeBa

P Xell poguTesieit

%p CoKpallleHHBIH Xelll pogUuTesien
%an HMs aBTOpa

%ae JJIeKTpOHHAas IIouTa aBTopa

%ad JlaTa aBTOpa (popMat aThl MOXKHO 3a7jaTh OIII[Hel --date=option)
%ar OTHOCHUTeIbHAs jaTa aBTOpa

scn IMst KOMMUTEpa

%ce JJIeKTPOHHAs IToYTa KOMMUTEpPa
%cd JlaTa KOMMUTEpa

ser OTHOCUTe/IbHAs JaTa KOMMUTepa
s CofleprKaHHe

BaM HaBepHOe MHTEPECHO, KaKasl jKe PasHHUIla MeXAy asmopomM U KOMMUumepom. ABTOP — 3TO
YyeJI0BeK, M3HAYaJIbHO C/eJIaBIINF PaboTy, a KOMMUTEpP —3TO YeJIOBeK, KOTOPHIH IOCIeTHUM
IIPUMEeHUT 3Ty paboTy. JpyTHMH CJIOBaMH, €CJIM BBl CO3/a[UTe I1aTd JjIsi KaKOro-TO IIPOeKTa, a
OfMH W3 OCHOBHBIX UWJIEHOB KOMAHBI 3TOTO IPOEKTa IMPUMEHUT 3TOT IIaTd, BBl 06a IIOJYUUTE
CTaTyC yYaCTHUKA — BBl KaK aBTOpP M OCHOBHOM UJIeH KOMaH/BI KaKk KOMMHUTED. Bojiee meTasbHO
MEI pacCMOTPHM pa3HUILy B pasfiese PaciipeiesieHHEBIN Git.

Omnruu oneline u format SABJISIIOTCS 0COOEHHO II0JIE3HBIMHU C OIIIIHEN --graph komaHAb!I 1og. C aToM
OIIIIMel BBl CMOYKETe YBUeTh HEO0JIbIION rpad B popmaTe ASCII, KOTOPBIH II0KA3bIBAET TEKYIIYIO
BETKY U UCTOPUIO CIIUSTHUIMI:
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$ git log --pretty=format:"%h %s" --graph
* 2d3acf9 Ignore errors from SIGCHLD on trap
* 5e3eell Merge branch 'master' of git://github.com/dustin/grit

\

* % ¥ — —

|/

* 420eac9 Add method for getting the current branch
| 30e367c Timeout code and tests

| 5309431 Add timeout protection to grit

| e1193f8 Support for heads with slashes in them

* d6016bc Require time for xmlschema
* 11d197e Merge branch 'defunkt' into local

JlaHHBIN BBIBOJ OyfleT HaM O4YeHb HHTepeCeH B CJe[ylOIled IvlaBe, Ife Mbl PacCMOTPUM
BeTBJIEHHE U CIUSHUE.

MBI pacCMOTPEH TOJIHLKO HECKOIBLKO IPOCTHIX OMITHH /IS GOpMaTUPOBaHUS BRIBOJIA C TIOMOIITHIO
KOMaHJHI git log—Ha camMoM [lejie UX Tropasfio GoJibiiie. Harbosiee pacrpocTpaHeHHbIe OIITUHU
1711 KOMaHBl git log COepsKUT onHcaHUe KaK yyKe PacCMOTPEHHBIX, TaK U HeCKOJIBKUX HOBBIX
OTIITHH, KOTOPBIe MOTYT OBITH IT0JIE3HBIMH B 3aBUCHMOCTH OT HY>KHOTO popMaTa BEIBOJIA.

Tabauua 2. Haubo.s1ee pacnpocmpaHeHHble onyuu 0151 KOMaHowl git log

Onusa

P

--stat
--shortstat

--name-only
--name-status
--abbrev-commit

--relative-date

--graph
--pretty

--oneline

OnucaHue
IToxaspIBaeT HaTY I Ka>KI0TO KOMMMUTA.
[TokasplBaeT CTaTUCTUKY U3MEHEHHBIX (paiyIoB JjId Kak[0ro KOMMUTA.

OTobparkaeT TOJBKO CTPOKY C KOJIMUYECTBOM HU3MEHEeHUMN/BCTaBOK/yIaJleHUA
IJII KOMaH/EI --stat.

[TokasbIBaeT CIIMCOK U3MeHEeHHbIX GpamrIoB I10cjie HHPOPMAITUU 0 KOMMHUTE.
ITokasrIBaeT CIIMCOK $aiaoB, KOTOpbIe J00aBIeHbl/H3MeHeHbl/yla/IeHbl.
ITokaswkIBaeT TOJIbKO HECKOJIBKO CUMBOJIOB SHA-1 yek-cyMMEI BMecTO BceX 40.

OTobpakaeT JaTy B OTHOCUTEJIBLHOM popmaTe (Hallpumep, «2 weeks ago»)
BMeCTO CTaHZapTHOIo popMaTa JaThl.

OtobparkaeT ASCII rpa¢ ¢ BeTBJIEHUSIMU U UCTOPUEN CIIUSTHUM.

[TokasbplBaeT KOMMUTEI B aJIbTepHAaTUBHOM popmaTe. Bo3MOKHBIe BapUaHThI
ormruii: oneline, short, full, fuller 1 format (c TOMOIIBIO ITOCIETHEN MOKHO
yKa3aTh CBOM popmar).

CokpaitieHue 11 OFHOBPEMEHHOI'0 UCII0JIb30BaHUA ONITUH --pretty=oneline
--abbrev-commit.

OrpaHudyeHue BbIBO/Ja

B fomosiHeHHe K ONIMSAM (OpMaTHPOBaHUS BBIBOZA, KOMaHa git log MpHUHMMAaeT HECKOJIHKO
OTIIIMH /IS OTPaHUUYEeHUsI BBIBOJ[a — OIIITHH, C IIOMOIIILI0 KOTOPHIX MOKHO YBU/IETH OIIpe/ieIeHHOe
IIOJMHO>KeCTBO KOMMHUTOB. BBl y)Ke BHAEIU OJHY M3 TaKUX OIIUIN —3TO ONIUA -2, KOTOpas
II0Ka3bIBaeT TOJIBKO IIOCJIEeHHE ABAa KOMMUTA. B MeHCTBUTEIHLHOCTH BBl MOYKeTe HCII0JIb30BAaTh
-<n>, IIe n—39To JIF060e HaTypaJIbHOE YHUCJIO0 U IIpe/ICTaBIsgeT COO0M n IOCJIefHUX KOMMUTOB. Ha
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IIpaKTHKe BBEI HE 6y,zLeTe YaCTO HCIIOJIBb30BaTh 3Ty OIINWIO, IIOTOMY YTO Git 110 YMOJ/JITYaHHUIO
HCIIOJIB3YET HOCTpaHHqHBIﬁ BBIBO/I 11 BBI 6y,u,‘eTe BUIETH TOJIBKO OAHY CTPAHHUITY 34 pa3.

OpHaKo, OIITUH [IJIS OTPAaHHUUYEHHUs BBIBO/IA II0 BpeMeHH, TaKue KaK --since ¥ --until, ABISAIOTCA
O4eHb yIOOHBIMU. HalpuMep, ciaefyroomias KOMaH/a OKa)keT CIIMCOK KOMMHUTOB, C/leJIaHHBIX 3a
TIOCJIeTHHE Be HeesIH:

$ git log --since=2.weeks

JTo KoMmaHjga paboraeT C OOJBIIMM KOJIWYeCTBOM (GOpPMAaTOB—BBEl MOXKeTe yKasaThb
OIlpe/ie/IeHHVIO faTy BUAa 2008-01-15 miu ke OTHOCUTEJILHYI0 JaTy, HallpuMep 2 years 1 day 3
minutes ago.

Taxoke BBl MO)KeTe QUILTPOBATH CIIMCOK KOMMUTOB II0 3aJJaHHBIM ITapaMeTpaM. Onmusg --author
naeT BO3MOYKHOCTH QHUIBTPOBATH II0 aBTOPY KOMMMTA, a OIIHUS --grep MCKAaTh II0 KJIIOYEBHIM
CJI0BaM B COOOIIIeHUH KOMMMUTA.

JloTrycKaeTcsl yKas3bIBaTh HECKOJIBKO ITapaMeTpoB --author M --grep /JIs1 IOMCKa,
KOTOpPBIe IT03BOJIIT HAaUTH KOMMMTHI, COOTBETCTBYIOIIIHE /1H060MYy YKa3aHHOMY

0 --author 1 s1r060My yKasaHHOMY --grep I1a0JIOHY; OAHAKO, IIPUMEHEeHMe OIII[UU
--all-match 3acTaBUT HCKaTh KOMMHUTHI COOTBETCTBYIOIHE 8CeM YyKa3aHHBIM
--grep 1abJIoHaM.

CrenyromyM JeHdCTBUTEJBHO II0JIE3HBIM QUIBTPOM SIBJISIETCS ONLMA -S, KOTOpas IIpUHUMaeT
apryMeHT B BH/le CTPOKH U IIOKa3bIBaeT TOJIBKO Te KOMMMTHI, B KOTOPBIX M3MeHEeHHe B Kojie
IIOBJIEKJIO 3a 000 fobaBleHHe WJIH yajleHHe 3TOM CTPOKH. HallprMep, ecIi BBl XOTUTE HaUTH
IIOCJIeJHUM KOMMUT, KOTOPBIH 06aBUJI WJIN YAAIUI BBI3OB OIIpefie/IeHHOU QYHKIIHM, BBl MOXKeTe
3aIlyCTUTh KOMaHAY:

$ git log -S function_name

[TocsieqHe I0JIe3HOM ONIUel, KOTOPYI IIPpUMHMMAaeT KOMaHfa git log KakK QUIBTP, SIBJILETCA
IyTb. ECIM BBl yKa)keTe KaTaJor MM HMs ¢aiiyla, Bbl OIPaHHUUYMTe BBIBOJ, TOJIBKO TeMH
KOMMUTAMH, B KOTOPBIX OBUIM HM3MEHEHUs 3THX (QaiIoB. JTa OIIUA BCerfa yKasblBaeTCs
II0C/IefHe M I10CjIe ABOMHOTO TUPE (--), YTOOBI OTAEIUTH IIYTU OT OIIIIHIMA:

$ git log -- path/to/file

B Tabsmiie OTIuu 151 OTpaHUYeHUs BBIBO/IA KOMaH/IbI it 1og BB MOJKeTe YBUIETh 3TH U JIPyTHe
pacmpocTpaHeHHbIe OIITHH.

Tabauua 3. Onyuu 04 02paHUHeHUS 8b1800a KOMAaHObL it log
Ormusa OnucaHue

-(n) [TokaskIBaeT TOJIBKO IIoC/siefHHE N KOMMHTOB.
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Onusa

--since, --after

--until, --before

--author

--committer

--grep

-S

OnucaHue

[TokaspIBaeT TOJIBKO Te KOMMUTBI, KOTOPBIE ObLIU CeIaHbl
II0CJIe YKa3aHHOM IaThl.

[TokaspIBaeT TOJIBKO Te KOMMUTBI, KOTOPBIe OBIJIM ClleJIaHbl 10
yKa3aHHOM JaTEHL.

ITokasbIlBaeT TOJIBKO Te KOMMUTBI, B KOTOPBIX 3aIlIMCh author
COBIIaZIaeT C YKa3aHHOM CTPOKOM.

[TokaspIlBaeT TOJIBKO Te KOMMUTEI, B KOTOPBIX 3aIlIMCh committer
COBITIaZaeT C YKa3aHHOM CTPOKOM.

[ToKa3bIBAEeT TOJBLKO KOMMHUTEI, COOOIIIEHHE KOTOPBIX COJIEPIKUT
YKa3aHHYIO CTPOKY.

[Toka3kIBaeT TOJIbKO KOMMHUTHI, B KOTOPBHIX U3MeHEeHHeE B KOJie
II0BJIEKJIO 3@ COO0M f00aBIeHMe WIH yAaJleHue YKa3saHHOU
CTPOKH.

Hampumep, eci Bbl XOTUTE YBUIETh, B KaKUX KOMMUTAX POU3OILIN U3MEHEHUS B TeCTOBBIX
¢darisrax B UCXOMHOM Kofme Git B okTabpe 2008 roma, aBTOpOM KOTOPBIX ObLI Junio Hamano u
KOTOpPBIe He ObTM KOMMHUTAMU CJIUSTHUS, BBl MOYKeTe 3allyCTUTh CJIeAYIOIyI0 KOMaH/Y:

$ git log --pretty="%h

- %s" --author="'Junio C Hamano' --since="2008-10-01" \

--before="2008-11-01" --no-merges -- t/

5610e3b
acd3b9e
563754
d1a43f2
51a94af
b@ad11e
branch

Fix testcase failure when extended attributes are in use

Enhance hold_lock_file_for_{update,append}() API

demonstrate breakage of detached checkout with symbolic link HEAD

reset --hard/read-tree --reset -u: remove unmerged new paths

Fix "checkout --track -b newbranch" on detached HEAD

pull: allow "git pull origin $something:$current_branch" into an unborn

13 mmoutu 40 000 KOMMUTOB B UCTOPHUU HUCXOZHOTO Koja Git, 9Ta KOMaH/ja II0Ka3bIBaeT TOJIBLKO 6,
KOTOpPBIE COOTBETCTBYIOT 3TUM KPUTEPUAM.

v

Preventing the display of merge commits

B 3aBHCHMOCTH OT MCIIOJIb3yeMOIO IIOps/Ka paboThl, UCTOPUS KOMMHUTOB B
BallleM PeIO3UTOPHU MOXKeT COojeprkKaThb OO0JIbIIIoe KOJIMYeCTBO KOMMUTOB
CIIUSAHUA, KOTOpPbIe caMU II0 cebe He 0UeHb HHPOPMAaTUBHEL. UTOOBI UCKIIOUUTH
HUX U3 BBIBOZA KOMaH/BI git 10g MCIIO/IB3YIMTE OIILUIO --N0-merges.

Onepanuu OTMEHBI

B 10601 MOMEHT BaM MO>KET IIOTPe60BAThHCS YTO-TU60 OTMEHHUTHL. 3[ech MBI PacCMOTPUM
HECKOJIbKO OCHOBHBIX CIIOCOG0B OTMEHBI C/IeJIAHHBIX M3MEHEeHHH. BylbTe OCTOPO’KHBI, HE BCe
orepariiy OTMEHBI B CBOIO OYepelh MO>KHO OTMEHHTBH! ITO O/lHA W3 PelKuX obsacTed Git, e
HEBEPHBIMH JIeHCTBUSIMH MO>KHO HEOOPATHMO YIAJIUTh Pe3yIbTaThl CBOeH pabOTHI.

OTMeHa MOXXeT HOTpe6OBaTLC5{, €C/JIi BHI CaeJsaJid KOMMUT C/JIMIIIKOM pPaHO, HallpyuMep, 3a0bIB
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n06aBUTH KaKWe-TO ¢aiybl WX KOMMEHTapuil K KOMMUTY. EciiM BBl XOTUTe IIepejesaThb
KOMMMT — BHeCUTe HeoOXO[UMble U3MeHeHUs, 106aBbTe UX B UHJIEKC U CZejlaliTe KOMMUT ellé
pas, ykasaB I1apaMeTp --amend:

$ git commit --amend

JdTa KOMaH/la UCII0JIb3yeT 06/1aCTh IIOATOTOBKU (MHEKC) [JI1 BHECEHUd IIPpaBOK B KOMMUT. Eciu
Bbl HUYEro He MeHSJIM C MOMEeHTa I0CJelHer0 KOMMHUTA (HallpuMep, KOMaH/ia 3amyllleHa cpa3y
IocJjIe IIPeAbIAyIero KOMMUTA), TO CHUMOK COCTOSHUSI OCTAHETCS B TOUHOCTHU TAKUM JKe, a BCE
4TO BBl CMOJKeTe U3MEHUTH — 3TO Ballle COO0IeHre K KOMMMUTY.

3aIyCTUTCA TOT K€ PEeNaKTOp, TOJBKO OH YrKe OYy[eT COMep’KaTh COOOINEeHUe ITPeIbITYIIero
KOMMHUTA. BBl MO>KETe peJJaKTUPOBATh COOOIIEHEe KaK 00BIUHO, OJTHAKO, OHO 3aMEHHUT COOOGITIeHHe
IIPeAbITYIero KOMMHTA.

Hampumep, ecyid BBl Clles1ald KOMMUT U IIOHSUIN, UTO 3a0BbLIM IIPOMH/IEKCUPOBAaTh N3MEHEHUS B
¢darise, KOTOPBIN X0TeJIU 06aBUTH B KOMMUT, TO MOXKHO CllesIaTh CIeyIolllee:

$ git commit -m 'Initial commit'
$ git add forgotten_file
$ git commit --amend

B utore IIOJIYUHUTCA e,[LHHLIfI KOMMUT — BTOpOfI KOMMMNT 3aM€HUT pe3yJbTaThl IIEPBOTO.

OdeHb Ba)XHO IIOHUMAaTh, YTO KOIZla BBl BHOCUTE IIPAaBKHU B IIOCJIE€JHUN KOMMHMT,

BBl He CTOJIBKO HCIIpaBJIsIeTe ero, CKOJIbKO 3aMeHsieme HOBBIM, KOTOPBIH

IIOJIHOCTBIO €ero Ilepe3allMChIBaeT. B pe3ysbTaTe BCE BBINIIAUT TakK, OYATO

IIepBOHAvYaJIbHbII KOMMHT HHUKOIZIA He CyIeCTBOBaJ, a Tak >Ke OH OoJIbllle He
0 IIOSIBUTCS B UCTOPUHU Balllero PeI03UTOPUSI.

OueBHUAHO, CMBICJ H3MeHEHHs KOMMMTOB B [00aB/JIeHHUH He3HauUTeJIbHBIX
IIPaBOK B IIOCJIeJHHe KOMMHUTEI U, IIPH 3TOM, B U30eKaHUU 3aCOPeHUs UCTOPHUU
coobieHuaMu Buaa «OH, 3abbul  [06aBUTH ¢ait» HUIU «lcIpasBieHHe
rpaMMaTHUYeCKOM OIITHOKU».

OTMeHa uHAeKcanuu ¢aiiia

Ciiepyrolyie aBa pasjesia JeMOHCTPUPYIOT KaK paboTaTh C UHAEKCOM U U3SMeHEeHUsIMHU B paboueM
KaTasore. PagyeT, yTo KOMaHZia, KOTOPOM BBl OIIpejiesisieTe COCTOSHHE 3TUX 00JacTed, TakKe
II0/ICKa3blBaeT BaM KaK OTMEHATh U3MeHeHUs B HUX. Halpumep, Bbl U3MEHWIU ABa daia U
XOTUTE [00aBUTh HUX B pasHble KOMMMUTBI, HO CJIy4allHO BBIIIOJHUIM KOMaHAy git add * u
nob6aBUJIM B HHAEKC 00a. Kak HCKIIOYUTHL W3 HUHAeKca OoAuH u3 Hux? Komanpma git status
HaIIOMHUT BaM:
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$ git add *
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README
modified:  CONTRIBUTING.md

[Tpsamo nox TekcToM «Changes to be committed» roBopUTCs: UCIIONIB3yHTe git reset HEAD <file>--
IJI VUCKJIIOUEeHUs U3 WHJeKca. [aBaiiTe IIOCie/lyeM 3TOMY COBeTy ¥ OTMEeHUM UHJEeKCUpOBaHUe
¢atisa CONTRIBUTING.md:

$ git reset HEAD CONTRIBUTING.md
Unstaged changes after reset:
M CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

KomaH[a BBIVISAUT HECKOJIBKO CTpaHHO, HO —pab6oTaetr! darim CONTRIBUTING.md mM3MmeHeH, HO
60JIbIIIe He T06aBJIeH B MHAEKC.

Komanzma git reset moowcem OBITH OIACHOM €C/IM BBISBATh €€ C IIapamMeTpoM
0 --hard. B 1ipuBefleHHOM IpuMepe ¢ailyli He ObLI 3aTPOHYT, CJe[0BATEJIbHO
KOMaH/ja OTHOCHUTeJIbHO Oe30IlacHa.

Ha TekyIuii MOMEHT 3TOT Maru4eCKUU BbI3OB — BCE, UTO BaM HY>KHO 3HATh 0 KOMaH/e git reset.
MBI paccMOTpUM B JeTalsIX YTO HMEHHO JesjaeT reset M KaK C €& IIOMOIIbIO [ejaTh
IEeMCTBUTEIbHO HHTEPECHBIE BEIlTH B IVIaBe PacKphITHe TalH reset.

OTMeHa u3sMeHeHUH B ¢aiiie

UTo fesaTh, eCJIU BBl IIOHSJIH, UYTO He XOTUTe COXPaHAThL CBOU u3MeHeHUd ¢aiisa CONTRIBUTING.md?
Kak MO’KHO IIPOCTO OTMEHUTh U3MeHEHUsI B HEM — BEePHYTh K TOMY COCTOSTHHIO, KOTOpPOe OBLIIO B
mocyiefHeM KOMMUTeE (MJIH K HayaJIbHOMY I10CJIe KIOHUPOBaHU, UJIH ellfe KaK-TO II0JIy4eHHOMY)?
HaM moBesJ1o, 4To git status mmojckasbIBaeT U 3TO TOXKe.
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B BBEIBO/I€ KOMaH/IbI M3 ITIOCJIEAHETO IIpMepa CITMCOK HU3MeHeHUN BBITVIAIUT IIPUMEPHO TaK:

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

3mech SIBHO CKa3aHO KaK OTMEHHTH CYIIIeCTBYIOIIHE U3MeHeHUs. [[apaiiTe TaK U CIeJIaeM:

$ git checkout -- CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README

Kaxk BHUIUTE, OTKAT H3MEeHEHHUU BBIIIOJIHEH.

BaxxHo 1moHMMaTh, 4uTO git checkout -- <file>—omacHags KomaHpja. Bce
o JIOKaJIbHble U3MeHeHUs B ¢aiiye mpomnaayT — Git IIpoCTO 3aMeHUT ero Bepcuel
U3 II0CJIefHeT0 KoOMMUTa. HU B KoeM cily4yae He KUCIIOJIb3YUTe 3Ty KOMaHY, eC/Ix

BBI He YBEpPEeHBI, UTO U3MeHeHUs B Qpalisie BaM He HY>KHBI.

Ecyiv BBl XOTHUTE COXPAaHUTh U3MEHEHUS B Qparijie, HO IIPSIMO ceryac UX HY>KHO OTMEHUTD, TO €CTh
CIIOCOOBI IIOJIyYllle, TaKKWe KaK BeTBJIeHHe W IIPUIIPATHIBAHUE — Mbl PacCMOTPHUM HX B IJIaBe
BeTBisieHuUe B Git.

[ToMHUTEe, BCe YTO IIONAJI0 B KOMMUmM IIOUTH Bcerga Git MOKeT BOCCTaHOBUTH. MOJKHO
BOCCTAaHOBUTH [ja)ke KOMMHUTHI M3 BeTOK, KOTOpble OBLIM VyAajJeHbl, WJIM KOMMHUTHI,
Iepes3anucaHHble IIapamMeTpoM --amend (cM. BoccraHoBiieHUe aHHBIX). HO BC&, 4TO He OBLIO
BKJIIOUEHO B KOMMUT U IIOTEPSHO — CKOpPee BCEero, II0OTePsIHO HaBCeT/a.

OTMeHa 1eliCTBUH C IOMOLIBIO git restore

Git Bepcuu 2.23.0 mpecTaBU/I HOBYI0 KOMaHAy: git restore. IIo cyTH, 3TO aJibTepHaTUBA git reset,
KOTOPYI0 MBI TOJIBKO 4YTO paccMoTrpesnu. HauuHag ¢ Bepcuu 2.23.0, Git 6ygeT UCIIOIb30BaTh git
restore BMecTO git reset i1 MHOTHX oIlepariiii OTMEHBI.

JlaBaiiTe IIPOCIeIUM HAIITH IIIaTH ¥ OTMEHHM JIeMCTBHS C TIOMOIIBIO it restore BMecTo git reset.

OTMeHa uHAeKcanuu ¢gaiijia c IOMOUIbIO git restore

B ciIeyrOIIMX OBYX pasjiesiaXx I0Ka3aHO, KaK PaboTaThb C MHAEKCOM W HU3MEHEHHUSIMU paboueit
KOITMU C IIOMOIIbI0 git restore. IIpUSITHO TO, YTO KOMAaH/a, KOTOPYI BBl HCIIOJIb3yeTe [JIst
OIpefleJIeHUs] COCTOSIHUS 3THUX [BYX o06JacTed, Takke HaIOMHUHAaeT BaM, KaK OTMEHHUTH
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U3MeHeHUs B HHUX. HampuMmep, IIpeAIIoIoKUM, YTO BBl HM3MEHW/IM JBa ¢aila U XOTHUTe
3apUKCHUpPOBaTh HMX KaK /[Ba OT[EJbHBIX H3MeHeHMd, HO CIy4dalilHO HabupaeTe git add * u
HHJleKcupyeTe UX o6a. Kak BBl MOJKeTe yopaTh M3 HHAEKCa OgyUH U3 AByX? KomaHpga git status
HaIlOMHHaeT BaM:

$ git add *
$ git status
On branch master
Changes to be committed:
(use "git restore --staged <file>..." to unstage)
modified:  CONTRIBUTING.md
renamed: README.md -> README

[IpsaMo mox, TekcToM «Changes to be committed», HamMcaHO UCIIOJIB30BaTh git restore --staged
<file> ' IyIgd OTMeHBI MHIeKcalluU ¢aitia. MTak, fJaBaiTe BOCII0JIb3yeMCS ITUM COBETOM, YTOOHI
yopaTh u3 uHgekca ¢para CONTRIBUTING.md:

$ git restore --staged CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git restore --staged <file>..." to unstage)
renamed: README.md -> README

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working directory)
modified:  CONTRIBUTING.md

darir CONTRIBUTING.md u3MeHeH, HO CHOBA He UHIeKCUPOBAH.

OTKaT U3MeHeHHOro ¢aiiia c IOMOILBIO git restore

UTo, ecyid BBl IIOMMeETe, UTO He XOTHUTe COXpaHAThL M3MeHeHud B ¢aityse CONTRIBUTING.md? Kak
JIETKO €r0 OTKaTUTh — BEPHYTH 00paTHO K TOMY, KaK OH BBIIVIAZleJI IIPH I10C/IelTHeM KOMMUTe (MJIX
HM3Ha4aJIbHO KJIOHUPOBAaH, MJIM KaKUM-JIM00 06pasoM IOMeIlEH B pabounii KkaTasor)? K cyacTelo,
git status To)Ke TOBOPHT, KaK 3TO C/iesIaTh. B BEIBOZE ITOC/IeHEr0 IIpUMepa, HeMHIeKCUPOBaHHas
006J1aCTh BRIITIAAUT CJIEAYIOIUM 00pasoM:

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working directory)
modified:  CONTRIBUTING.md

OH OJOBOJIbHO HEABYCMBICJIEHHO TOBOPHUT, KaK OTMEHUTH C/leJIaHHbIE BaMHW M3MEHEHUS. ﬂaBafITe
caejsiaeM TO, YTO HAaIlMCaHO:
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$ git restore CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git restore --staged <file>..." to unstage)
renamed: README.md -> README

!

BakHO I1IOHMMaTh, 4YTO ¢it restore <file>—omacHags KkKoMaHga. JIltoGbIe
JIOKaJIbHble H3MEHEHHs, BHeCeHHble B 3TOT ¢aii, Hucue3HyT— Git IPOCTO
3aMeHUT ¢aiyl IocjefHel 3adUKCHUPOBAaHHOM Bepcueld. Hukorza He
HUCIIOJb3YUTE 3Ty KOMAaHIy, eCJ TOYHO He 3HaeTe, HY)KHBI JIMI BaM 3THU
HeCOXpaHeHHbIe JIOKaJIbHble U3MeHEHUS.

PaboTa c yaaJIéHHbIMHU PEo3UTOPUAMHU

Jly11 TOrO, YTOOBI BHECTU BKJIAJ B KaKOM-THO0 Git-IIpoeKT, BaM HeOOX0AUMO yMeTh paboTaTh C

yIQJIEHHBIMU PEIO3UTOPUSIMU. VIaJIEHHbIe PeIlO3UTOPHUU IIPEeJICTABJISIOT CO60M BEpCHU Balllero
IIPOeKTa, COXpaHEHHbIe B UHTepHEeTe WU el I7e-TO B CeTH. Y Bac MOJKeT OBITh HECKOJIHLKO

YAAJIEHHBIX PEIO3UTOPHUEB, KaXKABIM M3 KOTOPBIX MOYKET OBITH JOCTYIIeH MJISI UTeHUS WU IS
UTeHUs-3allMCU. B3auMoelCcTBHE C [JPYTUMHU II0JIb30BaTeIMHU IIpeJIrojaraeT yIIpaBJIieHUe
yIAEHHBIMHA PEeIO3UTOPHUSIMU, a TaKKe OTIIPAaBKY UM IIOJyUYeHHe J[aHHBIX U3 HUX. YIIpaBJIeHHUe
Peo3UTOPUIMH BKJIOYaeT B cebs KaK yMeHHe N00aBiATH HOBBIe, TAK U YMEHHe YJaJdaTh
yCTapeBIlIHe PeIlO3UTOPUH, a TaKKe YMeHHe YIPaBJ/SITh Pa3/IMUHbIMHU yIaJéHHBIMU BeTKaMHU,
00BABJIAAITH UX OTC/IEKHBAEMBIMH WM HeT U TakK Jajiee. B TaHHOM pasjese Mbl pacCMOTPHUM

HEKOTOPEIE M3 3THUX HABBEIKOB.

i

YoanenHwlil penosumopuﬁ MOJHCem Haxo0umsCsi Ha 8aulem A0KAAbHOM KomMnsromepe.

BriosiHe BO3MOJKHO, UTO Ya/IéHHBIM PEelI0O3UTOPHUM Oy/leT HaXOAUTHCSI Ha TOM JKe
KOMIIbIOTEpe, Ha KOTOPOM paboTaeTe Bbl. CJI0BO «yJa/IéHHBIN» He 03HA4YaeT, UTo
PeIo3UTOPHUH 00513aTeIbHO JOJDKeH OBITH I7[e-TO B CeTH MU MHTepHeT, a 3HaUUT
TOJIBKO —TIZle-To  emjé. Pabora ¢ TakuM yAAJIEHHBIM  PEIO3UTOPHEM
IHo/ipasyMeBaeT BBHIIIOJIHEHHE CTaHZAPTHBIX OIlepaliuil OTIIPABKH M IIOJIYYeHU,
KakK U C JIIOOBIM JPYTUM yAaJIEHHBIM PEIIO3SUTOPHEM.

ITpocMOTp yJa/IEHHBIX PENIO3UTOPHUEB

JUtg TOTO, YTOGHI IIPOCMOTPETH CITMCOK HACTPOEHHBIX YAATEHHBIX PEl03UTOPHEB, BBl MOJKETe
3aIIyCTUTH KOMaHAy git remote. OHA BBRIBeleT Ha3BaHUS JOCTYIIHBIX YIaJIEHHBIX PEIIO3UTOPHUEB.
Ecsii BBl KJIOHUPOBAJIH PEIIO3UTOPUY, TO YBUAUTE KaK MUHUMYM 0rigin— MM 110 YMOJTYaHUIO,

KoTopoe Git 1aéT cepBepy, ¢ KOTOPOTO IPOU3BOIUIOCH KIOHUPOBaHUE:
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$ git clone https://github.com/schacon/ticgit

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

remote: Total 1857 (delta @), reused @ (delta 0)

Receiving objects: 100% (1857/1857), 374.35 KiB | 268.00 KiB/s, done.
Resolving deltas: 100% (772/772), done.

Checking connectivity... done.

$ cd ticgit

$ git remote

origin

Bbl MoOKeTe Takke YKa3aTb KJIKY -V, YTOOBI IIPOCMOTPETHh ajipeCa [Jid YTeHHd W 3allKCH,
IIPpUBA3aHHBIE K PEIIO3SUTOPHIO:

$ git remote -v
origin https://qgithub.com/schacon/ticgit (fetch)
origin https://qgithub.com/schacon/ticgit (push)

Ecu y Bac 60J1bI11e OJJHOTO yaJI€HHOTO PeIIO3UTOPHs, KOMaH/la BeIBeleT UX Bce. Hanpumep, 11
PeIlo3uTOpPUs C HEeCKOJIbKHMMH HAaCTPOeHHBIMHU YJaJIEHHBIMHU PpENO3UTOPUSIMH B Ciydae
COBMEeCTHOM pab0THI HECKOJIBKHX I10JIb30BaTe Iel, BEIBOJ KOMaH/Abl MOKeT BBIIJIAEeTh IIPUMEPHO
TakK:

$ cd grit

$ git remote -v

bakkdoor https://github.com/bakkdoor/grit (fetch)
bakkdoor https://github.com/bakkdoor/grit (push)
cho45 https://qgithub.com/cho45/grit (fetch)
cho45 https://qithub.com/cho45/grit (push)
defunkt  https://github.com/defunkt/grit (fetch)
defunkt https://qithub.com/defunkt/grit (push)
koke git://qithub.com/koke/grit.qit (fetch)
koke git://qgithub.com/koke/grit.git (push)
origin git@github.com:mojombo/grit.qgit (fetch)
origin git@github.com:mojombo/grit.qgit (push)

JTO 03HAYaeT, YTO MBI MOJKEM JIETKO II0OJyYUTh U3MeHEeHHUs OT JII060T0 U3 3TUX I10JIb30BaTeJIell.
B03M0’KHO, YTO HEKOTOPHIE U3 PEIIO3UTOPHUEB JTOCTYIIHEI /LI 3allMCH U B HUX MO>KHO OTIIPaBJISATh
CBOM U3MeHEeHUs, XOTs BbIBOJ, KOMaH/Ibl He TaéT HUKaKOU HHOPMAIUH 0 IIpaBax JOCTyIIa.

Ob6paTuTe BHUMaHHE Ha pa3Hoo6pasue IIPOTOKOJIOB, HCIIOJb3yeMBIX IIPH YKa3aHUM ajpeca
YIQJIEHHOTO PEeIlO3UTOPUST; IO[po6GHee Mbl PacCMOTPUM IIPOTOKOJIBI B IVIaBe YcTaHOoBKa Git Ha
cepBep.

55



/AoGaBieHHe yAAJIEHHBIX Pe03UTOPHEB

B mipeppIAyInux paszesiax MBIl yKe YIIOMHUHaJIU U IIPUBOJUIU IIPUMepPHI 100aBJIeHUs YAaJléHHBIX
PeIlo3UTOpHEB, Celiyac pacCMOTPUM 3Ty OIeparui mnoapobHee. /11 TOro, 4TOOBI 06AaBUTH
YAAJIEHHBIN PEeIIO3UTOPUI U IIPUCBOUTH eMy UM (shortname), IpocTO BBIIIOJTHUTEe KOMaHAY git
remote add <shortname> <url>:

$ git remote

origin

$ git remote add pb https://github.com/paulboone/ticgit
$ git remote -v

origin https://github.com/schacon/ticgit (fetch)
origin https://qgithub.com/schacon/ticgit (push)

pb https://github.com/paulboone/ticgit (fetch)

pb https://github.com/paulboone/ticgit (push)

Tereps BMecTO yKasaHHWs IIOJIHOTO IIyTH BBl MOJKeTe MCIIOJIL30BaTh pb. Hampumep, eciu BeI
XOTUTE IIOJYYUTh M3MeHeHUs, KOTopble ecTh y Ilojla, HO HeTy y Bac, Bbl MOKeTe BBIIIOJHUTH
KoMaHpay git fetch pb:

$ git fetch pb

remote: Counting objects: 43, done.

remote: Compressing objects: 100% (36/36), done.
remote: Total 43 (delta 10), reused 31 (delta 5)
Unpacking objects: 100% (43/43), done.

From https://github.com/paulboone/ticgit

* [new branch] master -> pb/master

* [new branch] ticgit -> pb/ticgit

Berka master u3 pemosuTopusd Ilojsa celfuac JOCTyIIHa BaM IIOJl UMeHeM pb/master. Bel MoKeTe
CJIUTHL eé C OJHOM U3 BAlllMX BETOK HWJIU IIePEeK/JIIOYUTh Ha Heé JIOKAJIbHYI BETKY, YTOOBI
IIPOCMOTpPeTh cofiepkuMmoe BeTKH Ilosta. Bosiee moppo6HO pab6oTa ¢ BeTKaMM pacCcMOTpeHa B
BeTBJjienue B Git.

ITosryueHue M3SMeHeHU U3 yaajaéHHoro pernosuropus — Fetch u Pull

Kak BBI TOJBKO 4YTO Y3HaJI¥, JId IIOJIYU€HHUSA [OaHHBIX W3 y,ZIaJIéHHLIX IIPOEKTOB, CciieayeT
BBIIIOJTHUTB.

$ git fetch [remote-name]

JlaHHas KOMaHZia CBSI3bIBAETCSI C YKa3aHHBIM y/laJIéEHHBIM IIPOEKTOM M 3a0HpaeT BCe Te JaHHbIe
IIpoeKTa, KOTOPBIX y Bac ellé HeT. Ilocse TOro KakK BBl BBIIIOJHHIJIM KOMaHAY, ¥ Bac JOJDKHBI
IOSIBUTHCS CCBUIKM Ha BCe BETKHM M3 3TOTO0 YAQJIEHHOrO IIPOEKTa, KOTOpble BBl MOYKETe
IIPOCMOTPETH UJIH CJIUTH B JII0O00M MOMEHT.

Korya BbI KJIOHUpYyeTe Pelo3UTOPUM, KoMaH/a clone aBTOMaTUYeCcKU N06aBJIsieT 3TOT Y aléHHBIH
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PeIlo3uTOpPHUM 1o UMeHeM «origin». TakuM obpasomMm, git fetch origin u3BeKaeT Bce HapabOTKH,
OTIIpaBJIeHHbIE Ha 3TOT CepBep II0CJIe TOro, KaK BhI ero KJIOHUPOBAJIH (MU ITOJTYYUIU U3SMEeHEeHUs
¢ nomoinbio fetch). BakHO oOTMeTHUThb, UTO KoMaHfa git fetch 3abupaeT gaHHBIe B Balll
JIOKQJIbHBIM PENO3UTOPHUM, HO He CJIMBaeT HUX C KaKUMU-IUO0 BalllMMU HapaboTKaMU U He
MouUIMPYeT TO, HaJ, YeM BbI paboTaeTe B JaHHBIM MOMeHT. BaM He00X0JMMO BPYYHYIO CJIUTH
9THU JTaHHBIE C BalllMHU, KOIZa BbI Oy/ieTe TOTOBBL.

Ecoi y Bac ecTh BeTKa, HACTpOeHHAas Ha OTCIeKUBaHUe YAaJIEHHOU BeTKHU (0OpaTUTeCh K I1aBe 3
BersyieHue B Git 3a 60s1ee moApo6HOM HHOpPMAIIMeN), TO BBl MOYKeTe HUCII0JIL30BaTh KOMaHAy git
pull 4TOOBI aBTOMATUYECKH IIOJYYUTHh U3MeHEHUs U3 YAATEHHON BETKU U CIUTh UX CO CBOEH
TeKyIleil. ITOT CII0CO6 MOXKeT /1A Bac 0OKa3aTbCd 6ojiee IIPOCTBIM WX 6osiee yHOOHBIM. K ToMy
JKe, II0 YMOJIYaHHUIO KOMaHza git clone aBTOMaTH4YeCKH HaCTpaWBaeT Ballly JIOKAJIbHYI0 BETKY
master Ha OTCIeXHWBaHMUe YAAJIEHHOM BETKU master Ha cepBepe, C KOTOPOrO BBl KJIOHHUPOBAIU
penosuTopuil. HasBaHWe BeTOK MOXKeT OBITH APYIMM M 3aBHCHUT OT BETKH II0 YMOJIYAaHUIO Ha
cepsBepe. BeimosHeHHe git pull, Kak nmpaBuUiIo, u3BiIeKkaetT (fetch) maHHBIe ¢ cepBepa, ¢ KOTOPOTO
BBl M3HAaYa/IbHO KJIOHHUPOBAaJIM, U aBTOMaTHYeCKH IIBITAeTCd CIUTH (merge) UX C KOJLOM, Haf
KOTOPBIM BbI B JaHHBIN MOMEHT paboTaeTe.

HaunHag c Bepcum 2.27, KoMmaHza git pull BbIIAET IIpepylpeskaeHUe, ecIu
HacTpoiika pull.rebase He ycraHoBseHa. Git OyAeT BBIBOGUTH 3ITO
IpeaynpekeHue KaXkpli pa3 [I0Ka HacTpoiKa He Oy/leT yCTaHOBJIEHA.

0 Eciin XoTHUTe UCHO0JIL30BaTh II0OBe/IEHHE Git 110 YMOJ/JIYaHHUIO (l'IpOCTOE CMEIIIEHHE

BIIEPEN eCJid BO3MO’KHO — MHAaue CO3JaHue KOMMUTA CausaHud): git config
--global pull.rebase "false"

Ec/TM XOTHTe HUCI0JIb30BaTh Iepe6asupoBaHue IIPU MOJIyUYeHUH U3MeHeHHUH: git
config --global pull.rebase "true"

OTnpaBKa H3MEHEHHUH B yAaJleHHbIN pennosutopuii (Push)

Korga BBl XOTHTe IIO[eJUTHCI CBOMMH HapaboTKaMH, BaM HeOOXOAMMO OTIIPaBUThb HUX B
YAaNéHHBINA pemno3uTOpUil. KoMaHza g 3TOr0 MAeHcTBHUA ImpocTas: git push <remote-name>
<branch-name>. YTOOBI OTIIpaBUTH Ballly BeTKy mmaster Ha cepBep origin (IIOBTOpPHUMCH, YTO
KJIOHUPOBaHHeE 0O0BIYHO HAaCTpauBaeT 00a ITUX UMEeHU aBTOMATH4YECKH), BBl MOKeTe BBIIIOJHUTH
C/IeAYIOLIYI0 KOMaHAY I OTIIPaBKU BalllUX KOMMUTOB:

$ git push origin master

JTa KoMaH/ia cpabaThIBaeT TOJIBKO B CIy4dae, ec/I Bbl KJIOHHPOBAJIU C CepBepa, Ha KOTOPOM Y Bac
eCTh IIpaBa Ha 3aIlMCh, U eCJIU HUKTO JPYTOM C TeX IIOpP He BBIMOJIHAI KOMaHy push. ECJI BEI U
KTO-TO eIl[é OZHOBPeMeHHO KJIOHUpyeTe, 3aTeM OH BBIIIOJIHSIET KOMaHAY push, a IIocie Hero
BBIIIOJIHUTH KOMaHJy push IIOIIBITaeTeCh BBI, TO Balll push TOUHO OyAeT OTKJIOHEH. Bam mpupércs
CHayvaJa IIOJyYUTh U3MeHEeHUs U 00beJUHUTh UX C BAalllUMHU W TOJIBKO IIOCJIe 3TOTO0 BaM OyjeT
II03BOJIEHO BBIIIOJHUTE push. O6paTuTech K IaBe BeTieHue B Git maa 6o0jee mOoApPOGHOrO
OIIMCaHMUs, KaK OTIIPaBJIATh U3MeHEeHUs Ha yIaIeHHBIN cepBep.
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IIpoCMOTp y/IaIEHHOTO PEIIO3UTOPHUSI

Ecii XOTUTe ITOIy4YUTH I060JIbIIe MHPOPMAIMKU 00 OZHOM M3 Y[aJEHHBIX PeIl03SUTOPHUEB, BBI
MO’KeTe UCII0JIb30BaTh KOMaHAy git remote show <remote>. BEIIIOJIHUB 3Ty KOMaH/y C HEKOTOPBIM
HMeHeM, HalIpyuMep, or 1gin, BBI IIOJIyYHUTe CAeLyIOIINI pe3yIbTarT:

$ git remote show origin
* remote origin
Fetch URL: https://github.com/schacon/ticgit
Push URL: https://github.com/schacon/ticgit
HEAD branch: master
Remote branches:
master tracked
dev-branch tracked
Local branch configured for 'git pull':
master merges with remote master
Local ref configured for 'git push':
master pushes to master (up to date)

OHa BrIZaét URL yajIEHHOTO Peno3uTOpUs, a TakKe MHGOPMAITUIO 00 OTCIeKMBAaeMbIX BeTKaX.
JdTa KoMaHja JIr06e3HO coo0IlaeT BaM, UTO €CJIM BbI, HAXO/ACh Ha BeTKe master, BBIIIOJHUTE git
pull, BeTka master ¢ yJaJIéHHOro cepBepa OyjleT aBTOMAaTH4YeCKHU BJIUTa B Ballly cpa3sy IIOCje
II0JIy4eHUs BCeX HeOOXOQUWMBIX JaHHBIX. OHa TakyKe BBIAET CIIMCOK BCeX II0JIyYEeHHBIX el
CCBLJIOK.

J9TO OBUI IIpUMeEp AJISI IIPOCTOM CHUTyaIlUHd W Bl HaBEpPHSIKA BCTPEUaMCh C YEM-TO ITOLOOHBIM.
OnmHako, ecIu BBHI HCIIOJIB3yeTe Git 6071ee MHTEHCHUBHO, BBl MOYKeTe YBUJETh ropasfio OoJiblilee
KOJIMYeCTBO HHOpPMAIIUU OT git remote show:
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$ git remote show origin

* remote origin
URL: https://github.com/my-org/complex-project
Fetch URL: https://github.com/my-org/complex-project
Push URL: https://github.com/my-org/complex-project
HEAD branch: master
Remote branches:

master tracked

dev-branch tracked

markdown-strip tracked

issue-43 new (next fetch will store in remotes/origin)
issue-45 new (next fetch will store in remotes/origin)
refs/remotes/origin/issue-11 stale (use 'git remote prune' to remove)

Local branches configured for 'git pull':
dev-branch merges with remote dev-branch

master merges with remote master
Local refs configured for 'git push':

dev-branch pushes to dev-branch (up to
date)

markdown-strip pushes to markdown-strip (up to
date)

master pushes to master (up to
date)

JlaHHasg KOMaH[a II0OKashlBaeT KakKasdi HMMEHHO JIOKajJbHasl BeTKa OyjeT oOTIIpaBjeHa Ha
YAAJIEHHBIN cepBep II0 YMOJIYAHUIO IIPU BBIIOJIHEHUU git push. OHa Takyke II0Ka3blBaeT, KaKUX
BEeTOK C y/IaJIEHHOTO CepBepa y Bac elljé HeT, KaKye BeTKU BCE elllé eCcTh Y Bac, HO y>Ke y/iajleHbl Ha
cepBepe, U i1 HECKOJILKUX BETOK II0Ka3aHO, KaKue yAaJéHHble BETKU OyAyT B HUX BJIUTHI IIPU
BBIITOJIHEeHUH git pull.

ViajeHHe U IepeuMeHOBaHHe yAaJIEHHBIX PeI03UTOPHEB

I TleperMeHOBaHUS YOaJEHHOI'O0 PEIO3UTOPUS MOXKHO BBIIIOJHUTHL git remote rename.
Hampumep, ecjiv BBl XOTUTE IlepeUMeHO0BaTh pb B paul, BBl MOKeTe 3TO CesIaTh IIPU IIOMOIIH git
remote rename:

$ git remote rename pb paul
$ git remote

origin

paul

CTOUT YyIIOMAHYTh, YTO 3TO TaK)Ke U3MEeHUT UMeHa YAaJEéHHBIX BeTOK B BallleM pello3uTopuu. To,
K ueMy BbI 0Opaliajuch Kak pb/master, Tereps cTajio paul/master.

Eciiv 110 KaKOM-TO IIPUYHHE BBl XOTUTE YIAJIUTH y,ILaJIeHHI:Iﬁ pEHOBHTOpHﬁ— BBl CMEHUJIH CEPBEP
uin OoJbIlle He HCIIOJIBb3yeTe Ol'Ipe/IeJIéHHOE 3€pKaJI0o, HWJIK KTO-TO IIepeCTaJl BHOCHUTHb
HU3MEHEHHA — Bbl MOKETE HCIIO/IB30BATh g'l t remote rm:
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$ git remote remove paul
$ git remote
origin

[Ipu ymaJeHUH CChUIKU Ha yAJIEHHBIN PEIO3UTOPUN BCe OTCIeKMBaeMble BETKU U HACTPOMKH,
CBsI3aHHBIE C 3TUM PeII03UTOPUEM, TaK Ke OYAYT yAaleHbl.

PabdoTa c TeramMmu

Kak u 6osbmmHcTBO CKB, Git MMeeT BO3MOXKHOCTH IIOMeudaThb OIIpefieIEHHbIe MOMEHTHI B
UCTOPUM KaK BakHble. Kak IpaBUiIO, 3Ta QYHKIIMOHAJIBLHOCTH HCIIOJIL3YeTCAd [JI1 OTMEeTKH
MOMEHTOB BhIYCKa Bepcuit (v1.0, 1 T. 11.). Takue moMeTKH B Git Ha3bIBAIOTCSI TeraMU. B aToM
paszgesie BBl y3HaeTe, KaK IIOCMOTPETh HMMeEIOI[Hecsd Tery, KakK CcOo3faTh HOBBIE MM YAaIUTh
CYII[eCTBYIOIIIME, a TAK)Ke KaKKe TUIILI TeTOB CYIeCTBYIOT B Git.

IIpocMOTp cIIMCKa TEroB

[IpocMOTpeTh CIIMCOK HMEIIUXC TeroB B Git MOXKHO O4eHBb IIpPOCTO. /loCTaTOYHO HabpaTh
KoMaHay git tag (mapameTpsl -1 1 --1ist ONIMOHATBHEI):

$ git tag
v1.0
v2.0

JlaHHas1 KOMaH/ia IlepeyrcsieT Terd B aIpaBUTHOM IIOPsKe; IIOPS0K UX 0TOOpakeHUs He UMeeT
CYII[eCTBEHHOT0 3HaUYeHUsI.

Tak >Ke MO’KHO BBIIIOJIHUTBL IIOMCK Tera II0 I1a6sioHy. HampuMmep, periosutopui Git comep XUt
6ostee 500 TeroB. Ecik BBl XOTHUTE IIOCMOTPETH TETU BBIITYCKOB 1.8.5, TO BBIIIOJTHUTE CJIELYIOIIYIO
KOMaHJy:

$ git tag -1 "v1.8.5*"

v1.8.5
v1.8.5-rc0
v1.8.5-rc1
v1.8.5-rc2
v1.8.5-rc3
v1.8.5.1
v1.8.5.2
v1.8.5.3
v1.8.5.4
v1.8.5.5
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Jns omobpasiceHue mez208 c021acHO Wab10Hy mpebyromcs napamempul -1 uau --1list

Ecii BBl XOTUTe IIOCMOTPeTh BeCh CIIMCOK TeroB, 3allyCK KoMaHAbl git tag
HesdBHO IIOApasyMeBaeT 3TO M BBIBOAUT IIOJIHBIM CIIMCOK; KCII0JIb30BaHUeE
rmapaMeTpoB -1 Wi --1ist B 9TOM ciry4yae OIIIMOHAIBHO.

Ecaiu  BBEI  XOTUTE OTCI)I/IJIBTpOBaTB CIIMCOK TeroB COIVIaCHO I_IIaGJIOHy,
HCIIOJIb30BaHHKE ITapaMETPOB -1 mau --1ist cTaHOBUTCS 00513aTeIbHBIM.

Co3maHue Teros

Git HCITOJIB3YET IBa OCHOBHBIX THIIA TE€roB: JIETKOBECHBIE 1 dHHOTHUPOBAHHEIE.

JIETKOBECHBIM Ter —3TO YTO-TO O4YeHb II0XO0)Kee Ha BeTKY, KOTopas He H3MeHseTCs — IIPOCTO
yKasaTeJib Ha OIIpe/ieIEHHBIM KOMMUT.

A BOT dHHOTHUPOBAaHHBIE TE€rru XpaHATCA B base JaHHBIX Git kak IIOJTHOII€HHEIE 00BbeKThl. OHU

HMEKT KOHTPOJIBHYIO CYMMY, COAep;KaT HMs aBTOpa, €ro e-mail u naTy CO3maHHsdA, HUMEIOT

KOMMEHTapuii XU MOTYT ObITh IIOAIIMCAHBI U IIPOBepeHbl ¢ IoMolnbo GNU Privacy Guard (GPG).
OOBIYHO PEeKOMEHyeTCs CO3jaBaThb aHHOTUPOBAaHHbIE TEr'H, UYTOOBI UMETh BCIO IIepPeUrCIeHHYI0
HUHOOpPMAIIMIO; HO eC/IU BBl XOTUTEe CAeslaTh BPEMEeHHYI METKY MM II0 KaKOU-TO IIPUYNHe He

XO0THUTE COXPAaHATE OCTaJIbBHYIO I/IH(I)OpMaI_II/IIO, TO JIA 3TOTO I'OOATCA M JIETKOBECHBIE.

AHHOTHpOBaHHBIe TEernu

CosmaHue aHHOTHPOBAHHOIO Tera B Git BBIIIOIHAETCA JierKo. CaMBIM IIPOCTOM CII0COO — 3TO

yKasaThb -a IIPU BBIIIOJTHEHUH KOMaHIEI tag:

$ git tag -a v1.4 -m "my version 1.4"

$ git tag
v0.1
vl.3
vl.4

Omrust -m 3aIaéT COOOGIEHHEe, KOTOpPOoe OYyIeT XPaHUThCSI BMeECTe C TeroM. EciM He yKasaThb

coob1ieHue, TO Git 3aIyCTUT pefaKTop, YTOOBI BbI CMOIJIN €TI0 BBECTH.

C IIOMOIIIFI0 KOMaH/IbI g'l t show BeI MO>KeTe IIOCMOTPETH JaHHEBIE Tera BMeCTe C KOMMHUTOM:!:
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$ git show v1.4

tag v1.4

Tagger: Ben Straub <ben@straub.cc>
Date:  Sat May 3 20:19:12 2014 -0700

my version 1.4

commit ca82abdff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

Change version number

3mech IpuBefieHa MHGOPMaIHA 006 aBTOpPe Tera, JaTe ero CO3JaHUsI U aHHOTHPYIOIlee COOOIIeHHe
nepeg “HGoOpMaIyeir 0 KOMMHUTe.

JIerkoBecCHBIE Teru

JIeTKOBEeCHBIU Ter — 3TO eIlé OAUH CII0CO00 IIOMEeTUTh KOMMHUT. IIo CyTH, 3TO KOHTPOJIbHAas CymMMa
KOMMMUTA, COXpaHEéHHasd B ¢aii— 00Jbllle HUKAKOU MHPOpMaluu He XpaHUTCA. /U1 co3maHUusA
JIETKOBECHOI'0 Tera He IlepefaBaiTe OIIIUM -3, -S U -M, YKa>KUTe TOJIbKO Ha3BaHUe:

$ git tag v1.4-1w
$ git tag

vo.1

v1.3

vl.4

vl.4-1w

v1.5

Ha sTOoT pas IpH BBIIOJMHEHWH ¢it show /g 3TOro Tera BBl He YBHUJUTE [OIIOJHUTEILHOHN
nHpopManmu. KomaHza IIpocTo I0KakeT KOMMUT:

$ git show v1.4-1w

commit ca82abdff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

Change version number

OTJI0’KeHHas pacCTaHOBKA TeroB

Takke BO3MO’KHO ITOMedYaTh yyKe MPOHeHHbIe KOMMHUTHL. IIpeIroosKuM, UCTOPUSI KOMMHUTOB
BBITJISITUT CJIEIYIOIIINM 00pa3oM:
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$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment'
abb4c97498bd301d84096da251c98a07c7723e65 Create write support
0d52aa3ab4479697da7686c15f77a3d64d9165190 One more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment'’
0b7434d86859cc7b8c3d5e1dddfed66ff742fcbc Add commit function
4682¢3261057305bdd616e23b64b0857d832627b Add todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a Create write support
9fceb02d0ae598e95dc970b74767119372d61af8 Update rakefile
964f16d36dfccde844893cac5b347e7b3d44abbe Commit the todo
8abcbc430f1a9c3d00faaeffd07798508422908a Update readme

Terephb IIPEJITOI0XKHUM, YTO BBI 3a0bIM OTMETUTDL BEPCHIO IIPOeKTa V1.2, KoTopasi 6bLIa TaMm, Tie
HaxouTcst KoMMuT «Update rakefile». Bbl MoykeTe 106aBUTD TeT U MO3Ke. [JIT OTMETKHM KOMMHUTA
YKa)KUTe ero KOHTPOJILHYI0 CYMMY (WJIH e€ 4acTh) KaK ITapaMeTp KOMaH/IbI:

$ git tag -a v1.2 9fceb0?

HpOBepI/IM, 4YTO KOMMUT OTMEUYEH:

$ git tag
vo.1

vl.2

vl.3

vl.4
vl.4-1w
vl.5

$ git show v1.2

tag v1.2

Tagger: Scott Chacon <schacon@gee-mail.com>
Date: Mon Feb 9 15:32:16 2009 -0800

version 1.2

commit 9fceb02d0ae598e95dc970b74767119372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>
Date:  Sun Apr 27 20:43:35 2008 -0700

Update rakefile

O0OMeH TeraMu

[Io ymMouaHUI0, KOMaHza git push He oTIpaBJIsieT TeTH Ha yhaJléHHbIe cepBepa. [locse co3maHus
TeTH HY)KHO OTHIpPaB/SITH SIBHO Ha yAANEHHBIM cepBep. IIpollecc aHaJIOTUUeH OTIPaBKe
BETOK — JIOCTATOYHO BHITIOJTHUTE KOMAaHAY git push origin <tagname>.
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$ git push origin v1.5
Counting objects: 14, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (12/12), done.
Writing objects: 100% (14/14), 2.05 KiB | @ bytes/s, done.
Total 14 (delta 3), reused @ (delta 0)
To git@github.com:schacon/simplegit.git
* [new taq] vl.5 -> v1.5

Ecian Yy BaC MHOIO TeroB, M BaM XOTeJIOChb ObI OTIIPaBUThE BCe€ 3a OJHH pa3, TO MOXHO

HCIIOJIb30BaTh OIIITHIO ——tags I KOMaHIBbI g1t push. B Takom C/Iydae BCe Balllkd TE€TH OTIIPABATCA

Ha y/laJIEHHBIN cepBep (eC/IM TOJIBKO UX yrKe TaM HeT).

$ git push origin --tags
Counting objects: 1, done.
Writing objects: 100% (1/1), 160 bytes | @ bytes/s, done.
Total 1 (delta @), reused @ (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] vl.4 -> v1.4
* [new tagq] vl.4-Tw -> v1.4-1w

Terepb, ecJil KTO-TO KJIOHUpPYeT (clone) WK BBHIMOJHUT git pull U3 BaIllero perno3uTopus, TO OH

II0JIyUHUT B,]IO63BOK K OCTaJIbHOMY U Balll METKHU.

i

git push omnpasasem o6a muna mezog

OTmpaBKa TeroB KoOMaHAoOM git push <remote> --tags He pasianuaer
aHHOTHPOBAHHBIE U JIETKOBECHBIe Terd. B HacTodlllee BpeMs He CyIeCTByeT
OIIIIMH 4YTOOBI OTIPAaBUTH TOJILKO JIETKOBeCHbIe Terd, HO eCJIH HCI0JIb30BaTh
KoMaHay git push  <remote> --follow-tags, TO OTHIpaBATCI TOJBKO
aHHOTHUPOBaHHBIE TETHU.

VnajieHue Teros

JIS ypaseHusl Tera B JIOKQJIbHOM PEIIO3UTOPHHU JO0CTaTOYHO BBIIIOJHUTHL KOMaHAy git tag -d
<tagname>. Hammpumep, yAaaIUThb CO3/IaHHBIN paHee JIETKOBECHBIH TeT MOYKHO CJIeIYIOITUM 06pa3oM:

$ git tag -d v1.4-1w
Deleted tag 'v1.4-1w' (was e7d5add)

06paTI/ITe BHUMaHHE, UYTO IIpW YyAaJIEHHWH Te€ra He IIPOMCXOOAUT €ero yaaJeHHUsd C BHEITHHUX

CepBEpPOB. CYH_IECTBYET ABa crroco6a U3 BSITUS Tera U3 BHEIITHETO PEIIO3UTOPHAA.

[TepBbI#i CII0CO0 — 3TO BBIIIOJIHUTHL KOMaHAy git push <remote> :refs/tags/<tagname>:
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$ git push origin :refs/tags/v1.4-1w
To /git@github.com:schacon/simplegit.git
- [deleted] vl.4-1w

JTO ciaenyeT IIOHNMAaTh KaK 00HOBJIEHHE BHEIITHET0 Tera IIYCTBIM 3Ha4YE€HHUEM, UYTO IIPUBOIUT K €I'0
YAaJI€eHHUIO.

BTopoii crioco6 yopaTh Ter U3 BHEIITHET0 PeIIO3SUTOPUs 60Jiee MHTYUTHUBHBIM:

$ git push origin --delete <tagname>

Ilepexon Ha Ter

Ecyi BBl XOTUTE IIOJYYUTh Bepcur GamioB, HA KOTOpPbIe YKa3bIBaeT TeTl, TO BBl MOJKETe CliesIaTh
git checkout miaa Tera. OmHaKo, 3TO IlepeBefET pero3uTopuil B cocTossHUe «detached HEAD»,
KOTOPOEe UMeeT PsJ| HeIIPUATHBIX ITI000YHBIX 3P PEKTOB.

$ git checkout v2.0.0
Note: switching to 'v2.0.0'.

You are in 'detached HEAD' state. You can look around, make experimental
changes and commit them, and you can discard any commits you make in this
state without impacting any branches by performing another checkout.

If you want to create a new branch to retain commits you create, you may
do so (now or later) by using -c with the switch command. Example:

git switch -c¢ <new-branch-name>
Or undo this operation with:

git switch -
Turn off this advice by setting config variable advice.detachedHead to false
HEAD is now at 99ada87... Merge pull request #89 from schacon/appendix-final
$ git checkout v2.0-beta-0.1

Previous HEAD position was 99ada87... Merge pull request #89 from schacon/appendix-
final

HEAD is now at df3f601... Add atlas.json and cover image

Ecu B coctossHuu «detached HEAD» BHeCTH M3MeHeHHS U C/leJIaTh KOMMUT, TO TeT He U3MEHUTCS,
IIPU 9TOM HOBBIYM KOMMMT He OyJeT OTHOCUTBLCI HU K KaKOM K3 BETOK, a JOCTYII K HEMY MOKHO
OyZeT [OJNYYUTH TOJBKO II0 ero Xxemy. IloaTomMy, eciu BaM HYXHO BHECTH
U3MeHeHUs — UCIIPaBUTh OINMMOKY B OJHOM M3 CTapbIX BepPCHUU — CKOpee BCero BaM CJIeyeT
C03aTh BETKY:
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$ git checkout -b version2 v2.0.0
Switched to a new branch 'version2'

Eciu cieslaTh KOMMHUT B BeTKe version2, TO OHa CABHHETCS BIlepef M Oy[eT OTJIMYaThCd OT Tera
v2.0.0, Tak 4TO OYJbTe C STUM OCTOPOKHBL.

IlceBmoHUMBI B Git

[Ipe>xze, yeM 3aKOHYUTH 3Ty IJIaBY 110 0CHOBaM Git, pacCMOTpHM eIlé 0JHy MaJIeHbKYI0 XUTPOCTb,
KOTOpasi IIOMOXKeT cJiejIaTh UCIIoIb3oBaHue Git mportrie, jerde, v 60jiee IPUBBIYHBIM: IICEBJOHUMBI
(aliases). MbI He OymeM CChUIATBCI Ha HHUX Jajbllle WIW IIpefrosjaraTb, YTO BbI OyjeTe
I10JIb30BaTHCSI UMM 110 XOY YTE€HUs KHUTH, HO BaM JIyullle 66110 ObI 3HaTh, KaK UX UCII0JIb30BaTh.

Git He OyZeT IBITATHCA ClesIaTh BBIBOJ, O TOM, KAKYH KOMaH/ly Bbl XOTeJIU BBECTHU, eCJIH Bbl BBEJIU
eé He ITOJTHOCTHI0. EC/IM BBl He XOTHUTe IleYaTaTh KaKAyI0 KOMaHAy I Git I1eJIMKOM, BBl JIETKO
MO’KeTe HaCTPOUTh IICeBAOHUMBI (alias) misa Jr060¥ KOMaHIbl C IIOMOINbLI git config. Bor
HeCKOJILKO IIPUMEPOB IICEBLOHUMOB, KOTOPBIE BbI, BOSMOJKHO, 3aX0THUTE 3a/aTh:

$ git config --global alias.co checkout
$ git config --global alias.br branch
$ git config --global alias.ci commit
$ git config --global alias.st status

JTO 03HAyUaeT, YTO, HalIlpuMep, BMeCTO BBojia git commit, BaM 10CTaTOYHO HabpaTh TOJILKO git ci.
ITo mepe ocBoeHUs Git BaM, BepOSITHO, IIPUIETCS YacCTO 10JIb30BaThCS U IPyTUMU KOMaHAaMu. B
9TOM cJyvae 6e3 Kosie6aHUM CO3jaBaliTe HOBbIE IICEBLOHUMBI.

Takoii crioco6 MoKeT TakyKe OBITH IIOJIe3€H IS CO3/LaHUSA KOMaH/J, KOTOpbIe, KaK BbI JyMaere,
IOJDKHBI CYIleCTBOBAaTh. HalipruMep, 4T06BI UCIIPaBUTHL HEYL06CTBO, C KOTOPHIM MBI CTOJIKHYJIUCH
IIpU UCKJIIUYeHUH ¢aiyia U3 HMHJeKca, MOKHO /106aBUTH B Git CBOM COOCTBEHHBIN IICEBLOHUM
unstage:

$ git config --global alias.unstage 'reset HEAD --'
JTO Jles1aeT IKBUBAJIEHTHBIMU CJIEYIOIIHE IBE KOMaH/IbI:

$ git unstage fileA
$ git reset HEAD -- fileA

Tako¥t BapHaHT Ka)KeTcsl HEMHOTO 6oJiee TTOHSATHBIM. Takske, 0OBIUHO, 06ABJISIOT KOMaHIy last
CJIeYIOIITHM 00Pa3oM:

$ git config --global alias.last 'log -1 HEAD'
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Takum 06pa30M, MOZKHO JIETKO ITIPOCMOTPETH HOCJIE/:LHI/II;’I KOMMHMT:

$ git last

commit 66938dae3329c7aebe598c2246a8eb6af90d04646
Author: Josh Goebel <dreamer3@example.com>
Date:  Tue Aug 26 19:48:51 2008 +0800

Test for current head

Signed-off-by: Scott Chacon <schacon@example.com>

MO>KHO CKa3aTh, UTO Git IPOCTO 3aMeHsIeT 9TU KOMaH/[bl Ha CO37[aHHbIe BaMH IICeBIIOHUMEI (alias).
OpHako, BO3MOKHO, Bbl 3aXOTUTE BBIIIOJIHUTH BHEITHIO KOMaH/y, a He ITogkoMaHay Git. B aToM
ciIy4ae, cjeyeT HauaTb KOMaH/ly C CHMBOJIA !. 3TO II0JIe3HO, eC/IH BBl ITUITIETe CBOU YTHJIUTHI JIJI
pa6otel c Git-pertosutopreM. IIpoleMOHCTPHUPYEM IJTOT CJay4dald Ha IIpUMepe CO3JaHHA
rceBJOHUMaA git visual fuig 3amycka gitk:

$ git config --global alias.visual '!gitk’

3aKJ/JIl0UeHHue

Temeph BBl yMeeTe BBIIOJHATHL Bce 06a3oBble JIOKaJIbHBIE omeparuu c Git: co3gaBaTh MIH
KJIOHUPOBAaTh PENO3UTOPUM, BHOCHUTb H3MEHEHUs, HHJeKCUPOBaTb M (QUKCHUPOBAThH ITU
M3MeHeHUs], a TaK)Ke IIPOCMATPUBATh UCTOPUI0 BCeX M3MEHEHUH B Pelo3UTOPUU. /labIlle MBI
paccMOTpUM Kuuiep-guuy Git— ero MoziesTb BeTBJIEHUSI.
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BeTB/1eHHe B Git

ITouTH KaXkaasl cucTeMa KOHTpoJst Bepcui (CKB) B KaKoH-To ¢popMe IO/Ziep>KUBAaeT BeTBJIEHHUE.
Wcrosib3ysi BeTBJIEHHE, BBl OTKJIOHSIETECh OT OCHOBHOHM JIMHHU pPa3pabOTKH U IPOJOJKAETe
paboTy He3aBUCHUMO OT Heé, He BMEITHUBAasCh B OCHOBHYIO JUHUIO. Bo MHorux CKB cosmaHume
BETOK — 3TO OUeHb 3aTPaTHBIN IIPOIlecc, YacTo TPeOYIOIUI CO3/IaHUsI HOBOM KOIIMM KaTaJsora C
HUCXOIHBIM KOJIOM, YTO MOYKeT 3aHSITh MHOTO BpeMeHH /I 60JIBIIIOTO0 IIPOeKTa.

HeKkoTopkle JII0H, TOBOPS O MOZeJI BeTBJIeHUs Git, Ha3bIBAIOT ee «KUJIep-Qrya», YTO BBITOLHO
BbIZlesigeT Git Ha ¢oHe ocTanbHBIX CKB. UTO B Hell Takoro oco6eHHOro? BeTBisieHHe Git o4yeHb
JIETKOBECHO: OIlepaliys CO3aHMus BeTKH BBIIIOJIHIETCS II0YTH MTHOBEHHO, IIepeKIIYeHHe MeXIy
BeTKaMU TyZa-Cro/a, 00bIYHO, TaKKe OBICTPO. B ovimure oT MHOruX apyrux CKB, Git moomipsieT
IIporiecc paboTel, IIp¥ KOTOPOM BeTBJIEHHE U CJIHSHUE BBIIIOJIHAETCA 4acTo, Ja’ke II0 HECKOJIBKO
pa3 B JeHb. [loHMMaHUe U BjafeHHe 3TOM QYHKIIMOHAJILHOCTHIO JaeT BaM YHUKAJILHBIA U
MOIIHBIM HWHCTPYMEHT, KOTOPBIM MOYKeT IIOJTHOCTBI0 M3MEHUTH IIPUBBIYHBIN IIPOIlecC
paspaboTKHU.

O BeTBJIECHUH B ABYX C/JI0BaX

JUIS TOYHOTO ITIOHMMAaHUSI MeXaHW3Ma BeTBJIEHUH, He06X0IMMO BepHYThCS Ha3a[ U U3YIUThH TO,
Kak Git XxpaHUT JaHHEIe.

Kak BBl MOJKeTe IIOMHUTE U3 UTo Takoe Git?, Git He XpaHHUT JaHHBIE B BUJIE II0C/Ie0BAaTEIbHOCTH
U3MeHeHU, OH UCII0JIb3yeT Habop CHUMKOB (snapshot).

Korma BEI fiestaeTe KOMMHAT, Git cOXpaHsieT ero B BUjle 00beKTa, KOTOPBIM COJIep>KUT yKa3aTeslb Ha
CHUMOK (snapshot) mOArOTOBJIEHHBIX JaHHBIX. ITOT OOBEKT TaK >Ke COMep>KUT HUMsI aBTOopa U
email, coobmieHre ¥ yKa3aTeJ b HA KOMMHUT WU KOMMHUTEI HEIIOCPeCTBEHHO IIPe/IIIeCTBYIOIIHE
OaHHOMY (ero pPOAUTesIel): OTCYTCTBHE POAUTENs AJs1 IIepBOHAYAJIbHOTO KOMMHUTA, OIUH
POAUTENb IS OOBIYHOTO KOMMMTA, U HECKOJIBKO POAUTENIeN sl pe3yJbTaTOB CIUSHUSA ABYX U
6oJiee BETOK.

[IpeAIIoIOKHUM, ¥ Bac eCTb KaTasIor ¢ TpeMms QaisaMy M BBl Job6aBiseTe UX BCe B UHIEKC U
co3maére KOMMUT. Bo BpeMs HMHJeKCAIlUM BBIYMUC/IAETCI KOHTPOJIbHAsA CyMMa KakAoro daiiia
(SHA-1 xak M»I y3Ha/u U3 YUTo Takoe Git?), 3aTeM KaK[bli1 Gpaiil coxpaHseTcd B penosuTopuil (Git
HasblBaeT TaKou Qaul 6,106 — 60JIbIION GMHAPHBIM 00BEKT), a KOHTPOJIbHAasA CyMMa IIONaJEéT B
HHJIEeKC:

$ git add README test.rb LICENSE
$ git commit -m 'Initial commit'

Korzia BBI c0371aéTe KOMMHUT KOMAaH/IOH git commit, Git BRIUHC/ISIET KOHTPOJIBHBIE CYMMBI KayK/[0TO
IojKaTajora (B HaIlleM CJIydae, TOJbKO OCHOBHOM KaTaJIOT IIPOeKTa) M COXpPaHSIEeT ero B
PEemo3uTOPUH KaK OO6BEeKT jepeBa KaTaloroB. 3aTeMm Git co3maéT 06BHEKT KOMMHUTA C
MeTaJJaHHBIMH U yKa3aTeJleM Ha OCHOBHOE JIepeBO IIPOEKTa /1T BO3MOKHOCTH BOCCO3/IaTh 3TOT
CHHUMOK B CJTy4ae He06XOTUMOCTH.
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Bar pennosuTopuit Git Tellepb XpaHUT IISITh 00bEKTOB: TPHU 6106 06beKTa (110 OJHOMY Ha KarKIbIH
darin), 06beKT depesa KaTajaoroB, COEP KAl CIIMCOK GalyIoB U COOTBETCTBYIOIUX UM 6JI060B,
a Tak ke O00BeKT Kommumad, COofep)Kalljiii MeTaZlaHHble M yKasaTeJb Ha OOBEKT JepeBa
KaTaJIOTOB.

== Testing library

This library is used to test
Ruby projects.

98ca9
commit size e Sl blob size
tree 92ec2 blob 5b1d3 README
author Scott o d The MIT License
3 blob 911e7 LICENSE
committer Scott blob cba@a test.rb Copyright (c) 2088 Scott Chacon

The initial commit of my project Permission is hereby granted,
f ch

require 'logger’
require 'test/unit’

class Test::Unit::TestCase

PucyHok 9. Kommum u e2o depego

Ecyi BBI cllesiaeTe U3MeHEHUS U CO3aIUTe eIlé OJUH KOMMUT, TO OH Gy/IeT cofiep>KaTh yKa3aTesb
Ha IIPebIAYIINH KOMMUT.

98ca9 34ac2 f30ab

commit size commit size commit size

tree 92ec2 tree 184ca tree 0de24

parent parent 98ca9 parent 34ac2
author Scott <«— author Scott <+— author Scott
committer Scott committer Scott committer Scott

The initial commit of my project Fixed bug #1328 - stack overflow add feature #32 - ability to add new
under certain conditions formats to the central interface

Snapshot A Snapshot B Snapshot C

PucyHok 10. Kommum u e2o podumenu

Berka B Git—3TO HpoOCTOM IlepeMelllaeMbIH yKasaTeJb Ha OIWH M3 TaKUX KOMMHTOB. Ilo
YMOJTUaHHI0, UMSI OCHOBHOM BeTKH B Git —master. Kak TOJILKO BbI HAUHETE CO37JaBaThb KOMMHUTBHI,
BeTKa master OyZeT Bcerfa yKas3blBaTh Ha IIOCeTHUM KOMMUT. KaXKAbIH pa3 IpU CO3LaHUHU
KOMMHTA YKa3aTesIb BETKU master Oy/IeT ImepelBUTaThCs Ha CJIeIYIONTHI KOMMHUT aBTOMaTHUeCKH.
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BeTka «master» B Git— 3T0 He Kakasg-TO ocobeHHas BeTka. OHa TOUHO Takad ’Ke,

0 KaK ¥ BCe OCTaJbHble BeTKH. OHA CyIeCTBYeT IIOUTH BO BCeX PEIlO3UTOPHUIX
TOJIBKO JIUIIIb IIOTOMY, UTO €€ CO3JaéT KoMaHza git init, a 60JBIIMHCTBO JOel
He MeHSI0T eé Ha3BaHUe.

98ca9 +“— 34ac? — f30ab

Snapshot A Snapshot B Snapshot C

PucyHok 11. Bemka u ucmopust KOMMUMOo8

Co3gaHue HOBOU BETKH

YTo >XKe Ha caMOM [lejie IPOUCXOAWT IIPU CO3TaHUU BETKU? Bcero JIMIbL CO3MaéTcs HOBBIMA
yKasaTeJb AJIs1 JaJbHEUIero IiepeMmelieHUs. /[OMyCcTUM BBl XOTHTE CO3[JaTh HOBYIO BETKY C
nMeHeM testing. BeI MOXKeTe 9TO ciesiaTh KOMaHI0M git branch :

$ git branch testing

B pesysibTaTe co37aéTCAd HOBBIM yKasaTe/Ib Ha TEKYIIUI KOMMHMUT.

70



|

98ca9 —— 34ac?2 — f30ab

PucyHok 12. /lge gemKu yKa3ulearom Ha 00Hy U My dice N0C.1e008ameLbHOCMb KOMMUMO8

Kaxk Git ompepesigeT, B KaKOM BeTKe Bbl HaxXoauTech? OH XpaHUT ClellMaIbHbIN yKa3aTeab HEAD.
HMetiTe BBULY, UTO B Git KoHIenIysg HEAD 3SHaUUTEJIbHO OTJIMYAETC OT JPYTUX CUCTEM KOHTPOJIS
BepCHUH, KOTOpPbIe BBl MOIJIM MCII0JIL30BaTh paHblile (Subversion uau CVS). B Git—3T0 ykasaTeb
Ha TeKylyI JIOKaJbHYI0 BeTKy. B HalleM ciydyae MBI BCe eIlle HaXOJAUMCSI B BeTKe master.
KomaHnza git branch TosIbKO co30aém HOBYI0 BETKY, HO He IIepeKJItouaeT Ha Hee€.

11

98ca9 +— 34ac2 — f30ab

PucyHok 13. HEAD ykasblgaem Ha 6emMkKy

BBI MO>KETe JIETKO 3TO YBU/ETh ITPH ITOMOIITH IIPOCTOM KOMaHABI git 1og, KOTOpas MOKaXKeT BaM
Ky/la YKa3bIBalOT YKa3aTeJH BEeTOK. ITa OIITHS Ha3bIBaeTcs --decorate.

7
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$ git log --oneline --decorate

f30ab (HEAD -> master, testing) Add feature #32 - ability to add new formats to the
central interface

34ac2 Fix bug #1328 - stack overflow under certain conditions

98ca9 Initial commit

3mech MOYKHO YBU/IeTh YKa3bIBaloOI[e Ha KOMMUT f30ab BeTKH: master u testing.

IlepexyrroueHHne BeTOK

Jl1s TIepeKIIoueHUs Ha CYIIeCTBYIOIIYI0 BeTKY BBIIIOJIHUTe KoMaHAy git checkout. /laBaiiTe
IIepeK/II0YMMCS Ha BeTKY testing:

$ git checkout testing

B pesyisibTaTe yKasatesb HEAD lepeMecTHUTCS Ha BETKY testing.

98ca9 +— 34ac?2 — f30ab

PucyHok 14. HEAD ykasvleaem Ha mexKyulyro 6emky

Kakoit B 3TOM CMBIC/I? /[aBaliTe c/leJIaeM eIré OTUH KOMMHUT:

$ vim test.rb
$ git conmit -a -m 'made a change'
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98ca9 4+—- 34ac?2 4+—- f30ab 4+—- 87ab2

PucyHok 15. Ykaszameab Ha eemky HEAD nepemecmucs enepéod nocie Kommuma

VHTepecHas cUTyallusd: yKasaTeslb Ha BeTKYy testing mepemecTusicad BIIEpPE, a master ykaswiBaeT
Ha TOT >Ke KOMMWUT, IJle Bbl OBLIM [I0 IIepeKJII0UeHUs BeTOK KOMaHIoU git checkout. /laBaiiTe
[IepeKJIYUMCcA Ha3al Ha BeTKy master:

$ git checkout master

git log He nokasvieaem ece 6emMKu N0 yMONHAHUIO

Ec/ii BRIIOJIHUTL KOMaHAY git log IpsMo ceifuac, TO B eé BBIBOZIE TOJIBKO UTO
co3JaHHas BeTKa «testing» GUTypHUpOBaTh He OY/IeT.

BeTka HUKy/la He HcYesJia; IIpocTo Git He 3HaeT, YTO KMEHHO OHAa BaC UHTEPeCyeT,

0 U BBIBOJUT HauboJlee IIOJIE3HYI II0 er0 MHEHHUI0 HHOpMaruio. /pyruMu
CJI0BaMH, II0 YMOJI4YaHUIO ¢it 1og 0TOOPAasUT MCTOPHI0O KOMMUTOB TOJIBKO I
TeKYIlle BeTKH.

/L7151 TPOCMOTPa UCTOPUU KOMMMTOB JIPYyTOM BeTKM HE06X0IUMO SIBHO yKa3aTh eé
umsa: git  log  testing UTOOBI IOCMOTpPeTh  HCTOPHUI0O II0  BCEM
BeTKaM — BBIIIOJTHUTE KOMaH/y C TOIIOJTHUTENbHBIM ¢QuiaroMm: git log --all.
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98ca9 4+— 34ac? 4+— f30ab 4+— 87ab2

PucyHok 16. HEAD nepemewiaemcs koz20a 8bl desiaeme checkout

JTa KOMaHjIa c/lejlajia IBe Bell[U: IepeMecTHIa yKa3aTesb HEAD Ha3aj Ha BeTKy master ¥ BepHyJa
¢datuiel B paboueM KaTajiore B TO COCTOSIHUeE, HA CHUMOK KOTOPOTO yKa3bIBaeT master. ITO TakKe
03HaYaeT, UTO BCe BHOCUMEBIE C 3TOT0O MOMeHTa U3MeHeHHUs OYAYT OTHOCUTHCI K CTapOi BepCcUH

IpoeKTa. /[pyrTuMU CJI0BaMU, BBl OTKaTHJIM BCe U3MeHEeHUs BeTKH testing U MorkeTe IIPO/I0JDKATh
B IpyrOM HallpaBJIeHUH.

IlepexatoueHue gemok MeHsiem gaiiibl 8 pabouem kamasnoze

Ba’KHO 3aIIOMHUTH, YTO IIPU IIepeKII0UeHUH BeTOK B Git IPOUCXOUT U3MeHeHHue

G ¢aitioB B paboueMm KaTasiore. Ecii BBl IlepeK/Il0UaeTech Ha CTapyl BeTKY, TO
paboumii katajor OyJeT BBIIVIALETh TaK JKe, KaK BBIIVIAZe]] Ha MOMEHT
IoC/IelHeT0 KOMMHTA B Ty BeTKy. Eciu Git 0 KaKMM-TO IIpUYHUHAM He MOYKET
9TOTO C/leJIaTh — OH He II03BOJIUT BaM IIepeKII0YUTHCS BOOOIIIE.

JlaBaiiTe cyieslaeM eIre HeCKOJIbKO U3MeHEeHUH B CO3/IaIM OUepeTHOH KOMMHT:

$ vim test.rb
$ git conmit -a -m 'made other changes'

Temepp UCTOPHA Balllero IIpoeKTa pas3oluiack (CM PasBeTBIEHHAs UCTOPU). BBI cO3[all BeTKY U
IepeK/JIIYMINCh Ha Hee, II0paboTalM, a 3aTeM BepHYJHUCh B OCHOBHYIO BeTKYy U II0paboTaju B
Hel. ITH U3MeHEeHHUs U30JIMPOBAHLI IPYT OT Apyra: Bl MOXKeTe CBOOOJHO IIepeK/IYaThbCd TyAa U

o6paTHO, a Korja I0HAZo6uUTCca — 00 beJUHUTEL UX. 1 Bce 3TO /iestaeTcs IIPOCTHIMM KOMaHaMU:
branch, checkout & commit.
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98ca9 +— 34ac2 4+— f30ab

/ c2b%e
\

87ab2

PucyHok 17. Pa3zgemeiéHHAst UCmMOopust

Bce omucaHHBIE AeHCTBUS MOYKHO BU3yaJIM3HUpPOBaTh C IIOMOINLI0 KOMaHAbl git log. /i
0TOOpa’keHWs1 UCTOPUM KOMMUTOB, TeKYIero IIOJIOJKEeHUs yKasaTesJel BeTOK M UCTOPUU
BETBJIEHHU BBIIIOJTHUTE KOMaHAy git log --oneline --decorate --graph --all.

$ git log --oneline --decorate --graph --all

* ¢2b9e (HEAD, master) Made other changes

| * 87ab2 (testing) Made a change

|/

* f30ab Add feature #32 - ability to add new formats to the central interface
* 34ac2 Fix bug #1328 - stack overflow under certain conditions

* 98ca9 initial commit of my project

Betrka B Git—3T0 IIpoCcTOM ¢aita, cofepskamuii 40 CHMBOJIOB KOHTPOJIBHOM CyMMBI SHA-1
KOMMMTA, Ha KOTOPBIM OHA yKasbIBaeT; II03TOMY OIlepaliiy C BeTKaMU SBJSIOTCS [eLlIEBBIMU C
TOUKHU 3peHUs II0TpebJyieHUs pecypcoB UIU BpeMeHHU. Co3/laHKe HOBOM BeTKU B Git IIPOMCXOAUT
TaK ke OBICTPO U IIPOCTO KaK 3amuch 41 6aiita B ¢paiis (40 3HAKOB U IIepeBOJ, CTPOKH).

9TO TNPUHITUIINAIBHO OTJIMYaeT MIPOIjecC BeTBJeHHUsd B Git oT 6osiee CTaphIX CHCTEM KOHTPOJIS
BepCHUH, I7ie Bce Gpaliyibl IpoeKTa KOMUPYIOTCS B APYrod mogKaTasior. B 3aBHCHUMOCTH OT pa3Mepa
IIPOEKTa, OIlepariii BeTBJIEHHUS B TAKUX CUCTeMaX MOTYT 3aHUMAaTh CeKYH/IbI MU Jake MUHYTHL,
Korjma B Git aTH omepariiy MrHOBEHHBI. [I0OCKOJIBKY IIPH KOMMHTE MBI COXpaHseM yKa3aTelb Ha
POAUTEILCKUY KOMMMUT, TO IIOMCK TOAXOAsINeH 6a3bl 9 CIUSHUS BeTOK JeJlaeTcs
aBTOMAaTHUYeCKH H, B OOJBIIMHCTBE CJIydyaeB, OYeHb IIPOCT. ITU BO3MOYKHOCTH II0OYKAAIOT
pa3paboTUMKOB YaIlle co3/LaBaTh U UCI0JIb30BaTh BETKU.
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,Z[aBafITe IIOCMOTpPHUM, II0UEMY U BaM HMeEET CMBICJI eJIaTh TaK 7Ke.

OdHOBpeMeHHOQ co30aHue HOoBoll BemKu U nepexkJ/in1eHue Ha Heé

9 Kak mpaBujo, IpU CO3JLAaHUM HOBOM BeTKH BBl XOTUTE Cpasy Ha Heé
IIePEeK/II0UYUTLCI — 3TO MOYKHO CZeJIaTh HCII0JIb3yd KOMaHAy git checkout -b
<newbranchname>.

HaumHag ¢ Git Bepcuu 2.23, BBl MOKeTe UCHOJIb30BaTh git switch BMmecTo git
checkout, YTOOLLI:
* [IepeK/JIIOUUTHCS Ha CYIleCTBYIOIYI0 BeTKY: git switch testing-branch.

0 * Co3aTh HOBYIO BETKY UM IEePeK/JIIOYUTHCA Ha Hee: git switch -c new-branch.
dyar -c o03HavaeT CO3JaHHe, HO TakKKe MOXKHO MCIIOJIb30BaTh IIOJIHBIN
dopmar: " --create .

* BepHyThCA K IIpebIAyIel U3BJIeUEHHOU BeTKe: git switch -.

OCHOBBI BeTBJICHUA U CIUSIHUA

JlaBaliTe pacCMOTPUM IIPOCTOH ITprMep pabouyero mpoliecca, KOTOPHIM MOJKeT OBITH I10JIe3eH B
BallleM IIpoekTe. Baiia pa6oTa ItocTpoeHa Tak:

1. Brl paboTaeTe HaJ CAaTOM.
2. BeI co3fjaeTe BeTKY /11 HOBOM CTaTbH, KOTOPYIO BEI ITHIIIETE.

3. Bel paboTaeTe B 9TOU BETKe.

B 3TOT MOMEHT BHI II0JIy4aeTe COOGIIeHHe, UTO 00Hapy KeHa KpUTHYecKasi oIIubKa, Tpebyroas
CKOpeHIIero UCIIpaBIeHUs. Banu qefcTBUS:

1. IlepeKJIYUTHCI Ha OCHOBHYIO BETKY.
2. CospaTh BeTKY [Id J00aBJIeHUs UCIIPaBJIeHHUs.
3. ITocyte TeCTUPOBAHUA CJIMTH BETKY COJlePrKAIIlyI0 UCIIPaBJIeHHEe C OCHOBHOM BETKOM.

4. TlepeKJIIOUUTHCI Ha3aJ B Ty BETKY, I7ie BbI IUIIIeTe CTaThI0 U IPO/I0JDKUTE PaboTaTh.

OCHOBBI BeTBJ/IEHUSA

HpeﬂHOJIOH(I/IM, BBI pa60TaeTe HaJl IIPOEKTOM H y’Ke nMeeTe HeCKOJIBKO KOMMHTOB.
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Co +— C1 <4+— C2

PucyHoxk 18. IIpocmas ucmopust KOMMUMos

Bel pellaeTe, 4TO Tellepb BBl OyleTe 3aHUMAaTbCsd Mpo6seMoM #53 U3 Ballled CHUCTeMBbI
OTCJIeKUBaHUA OINMMO0K. YUTOOBI CO34aThb BETKY M Cpasy I[epeKJIHYUTHCI Ha Hee, MOXKHO
BBIIIOJIHUTH KOMaHAY git checkout ¢ rapameTpoM -b:

$ git checkout -b iss53
Switched to a new branch "issb53"

JTO TO JKe caMoe YTo U:

$ git branch iss53
$ git checkout iss53

Co +— C1

PucyHok 19. Co3daHue H08020 yKkazamenas 6emku

Bel pab6oTaeTe Haj CBOUM CaUTOM U JiejlaeTe KOMMUTEL. ITO IIPUBOAUT K TOMY, UTO BeTKa 15553
IBIDKETCS BIlepe/l, TaK KaK Bbl [IePeKJII0OUHU/INCE Ha Hee paHee (HEAD yKasblBaeT Ha Hee).

$ vim index.html
$ git commit -a -m 'Create new footer [issue 53]
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Co +— C1 4+— C2 <+— C3

PucyHok 20. Bemka iss53 dguzaemcst eneped

TyT BBI ITOJTy4yaeTe cooOIeHre 06 0OHAPYyKEHUU YI3BUMOCTU Ha BallleM CaiTe, KOTOPYI0 HY>KHO
HeMeJJIeHHO yCTpaHUTb. biraromapsa Git, He TpeOyeTcs pasMmelaTh 3TO UCIIpPaBJIeHHE BMECTE C
TeM, 4YTO BBI CllesIasiv B 1ss53. BaMm fake He IIpUAETCS IpUIaraTh YCUJIUN, UTOOBI OTKaTUTh BCe
9TH U3MeHeHUs [IJIs1 HauaJia pab0Thl HaJl UCIIpaBJieHHEeM. Bce, UTO BaM HY>KHO — IE€PEKIIIOUUTHCSI
Ha BeTKy master.

Ho mepep TeM Kak chesaTb 3TO— UMeNTe B BHU/AY, YTO eCJIM paboyUM KaTajor JIMO0 UHIEKC
cofieprkaT He3aQpUKCUPOBAaHHbBIE U3MeHeHUs, KOHQIUKTYIOIYe C BeTKOM, Ha KOTOPYIO BBl XOTHUTE
ePeKJYUTHCA, TO Git He MO3BOJIUT MEPEeKJIYHUTH BETKHU. JIydllle BCEro MepeKIHYaThbCcs U3
YHCTOTO0 pabouero COCTOSTHUS HpoeKTa. ECTh Croco6bl 060UTH 3TO (IpUIPSATATH M3MEHEHUS
(stash) i 1o6aBUTH UX B IIOCJAeSHUNM KOMMHUT (amend)), HO 06 3TOM MBI IIOTOBOPUM II03KE B
pasgeJsie [IpunpsaTeiBaHUe M OUUCTKA. Telepsb IIPeAIIoI0KHUM, UTO BBl 3apUKCHUPOBAIN BCE CBOU
U3MeHEeHUs U MOJKeTe IIePeKJIIYUTHCI Ha BeTKy master:

$ git checkout master
Switched to branch 'master'

C aToro MoMeHTa Balll paboynii KaTasor UMeeT TOYHO TaKOU >Ke BUJ, KaKOU ObLI Ilepes; HauaJIoM
paboThl Haj Mpo6sieMoi #53, 1 BbI MOJKETE COCPeIOTOYHTHCSI Ha paboTe HAJ HCIIPaBJIEHUEM.
Ba’kHO 3allOMHUTBL: KOT[A BBl IIepeKJrovaeTe BeTKH, Git Bo3BpalllaeT COCTOSHHUEe pabouero
KaTtajora K TOMY BUIYy, KaKOi OH KMMeJ B MOMEHT IIOC/IeJHero KOMMMUTA B 3Ty BeTKy. OH
nob6aBJiisieT, yaassieT ¥ U3MeHseT ¢paliibl aBTOMaTUYeCKH, YTOObI COCTOSIHME paboyero KaraJiora
COOTBETCTBOBAJIO TOMY, KOTZa OBLI C/leJIaH IT0CAeJHUN KOMMHMUT.

Terieps BBl MOXKeTe IIepeHTH K HaIllMCAaHUIO HCIIpaBjeHud. /laBaiiTe CO3JaJM HOBYIO BETKY I
HUCIIpaBJIeHUs, B KOTOPOH 6y/ieM paboTaTh, II0Ka He 3aKOHUYMM HCIIpaBJIeHHUe.

$ git checkout -b hotfix
Switched to a new branch 'hotfix'
$ vim index.html
$ git commit -a -m 'Fix broken email address'
[hotfix 1fb7853] Fix broken email address
1 file changed, 2 insertions(+)
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PucyHok 21. Bemka hotfix ocHogaHa Ha eemke master

BBbI MO’KeTe IIPOTHATh TECTHI, UTOOBI YOEAUTHCS, UTO Ballle UCIIPaBJIEHHE JleJlaeT UMEHHO TO, YTO
HY’KHO. 1 eCJTM 3TO TaK — BBIIIOJIHUTDL CJIMSIHHE BeTKH hotfix ¢ BeTKo# master Ijs1 BKIIOUEHUS
M3MeHeHUH! B IIPOYKT. ITO /lesIaeTcsl KOMaHoH git merge:

$ git checkout master
$ git merge hotfix
Updating f42¢576..3a0874c
Fast-forward
index.html | 2 ++
1 file changed, 2 insertions(+)

3ametmiin ¢pasy «fast-forward» B aToM causgHuUM? Git IIPOCTO IIepeMecTHJI yKas3aTesb BETKHU
BIIEpe[], II0TOMY 4YTO KOMMMT (4, Ha KOTOPBIM YyKas3blBaeT CJuTad BeTKa hotfix, ObLI IIPIMBIM
IIOTOMKOM KoMMwuTa (2, Ha KOTOPOM BBl HaXOJUJINUCH [0 3TOTO. /IpyrMMU CJI0BaMU, €CJIU KOMMUT
C/IMBaeTCs C TeM, 0 KOTOPOTO MOJKHO [00paThCs ABUTAsACh II0 UCTOPUU IIpsgMo, Git ympolraer
CIMsIHUe IIPOCTO IIepeHoCsd yKas3aTeslb BeTKU BIlepe]l, TaK KaK HeT pacX0o’KJeHUH B U3MeHeHUIX.
JTo HasbIBaeTcs «fast-forward».

Tenepb Ballld HM3MEHEHHsd BKJ/IIIOUEHBI B KOMMMT, Ha KOTOpLIﬁ YKa3bIBaeT BETKa master, u
HCIIpaBJI€eHHE MOKHO BHEIPSATE.
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PucyHok 22. master nepemoman do hotfix

[Tocsie BHeipeHUs Balllero apXyUBa KHOI'0 HUCIIPaBJIeHNs, BBl TOTOBBI BEPHYTHLCI K paboTe Haf, TeM,
4TO OBLIM BBIHYKJE€HBI OTJIOKUTh. HO CHauasia Hy’KHO yZaJuUThb BeTKy hotfix, IIoTOMy 4TO OHa
6oJibllle He Hy’)KHAa —BeTKa master ykKasplBaeT Ha TO >Ke caMoe MecTo. /lyIg yJaJeHUs BeTKHU
BBIIIOJIHUTE KOMaHAy git branch c mapameTrpom -d:

$ git branch -d hotfix
Deleted branch hotfix (3a0874c).

Tertlepb BBl MOYKeTe IIePeKJIOYUTHCI O0OpaTHO Ha BeTKY 15s53 WM INPOJO/DKUTH paboTy Haf,
1po6JsieMoi #53:

$ git checkout iss53

Switched to branch "iss53"

$ vim index.html

$ git commit -a -m 'Finish the new footer [issue 53]
[iss53 ad82d7a] Finish the new footer [issue 53]

1 file changed, 1 insertion(+)
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PucyHoxk 23. IIpodoadiceHue pabomul Haod iss53

CTtouT 06paTUTH BHUMaHHe Ha TO, YTO BCe M3MeHEHUs U3 BeTKU hotfix He BK/IIOUEHBI B Ballly
BeTKYy i5553. EC/IM MX HY>KHO BKJIIOUWUTH, Bbl MOKeTe BJIUTH BETKY master B Ballly BeTKY 15553
KOMaHzou git merge master, MM >Ke BBl MOXKeTe OTIOKUTH CIMIHUE ITUX HU3IMEHEeHUHU [0
3aBeplleHUs paboThl, ¥ 3aTeM BJIUTH BETKY 15553 B master.

OCHOBBI C/IUSIHUS

[IpeAI1010KKUM, BBI pellniIf, 4To paboTa 1o rpobseme #53 3aKOHUeHA U €€ MOYKHO BJIUTH B BETKY
master. /U1 3TOTO HY>KHO BBIIIOJIHUTH CIAIUSAHHE BETKU 15553 TOYHO Tak jKe, KaK BBl JleJIajlv 3TO C
BeTKOM hotfix paHee. Bce, 4TO HY>KHO cZiejlaTh — II€PEK/II0UUTHCS Ha BETKY, B KOTOPYIO BbI XOTUTE
BKJIIOUNUTH U3MEHEHUs, U BBIIIOJIHUTh KOMaHAy git merge:

$ git checkout master

Switched to branch 'master’

$ git merge issh3

Merge made by the 'recursive' strategy.
index.html | 1+

1 file changed, 1 insertion(+)

Pe3ysibTaT 3TOU OIlepallU OTJIMYAeTCd OT pe3yJjbTaTa CJAUAHUSA BeTKU hotfix. B maHHOM ciyyae
Ipoliecc paspabOTKU OTBETBUJICA B OoJiee paHHed TOuKe. Tak KaK KOMMUT, Ha KOTOPOM MBI
HaXOJUMCsl, He SBJISIeTCS IIPSIMBIM POJUTesIeM BeTKH, C KOTOPOM MbI BBIIIOJIHSIEM CJIUsSHUe, Git
IIPUETCA HEMHOIO IIOTPYAUTBbCA. B 3TOM ciydae Git BBINIOJIHAET IIPOCTOE TPEXCTOPOHHEe
CIUAHYE, WCII0JIb3ys II0C/IefHHEe KOMMUTHI OOBbefVHSIeMbIX BETOK K OOIero pAjasd HHUX
POAUTEIECKOI0 KOMMUTA.

81



Common
Ancestor Snapshot to

Merge Into
a o Caor (G
Snapshot to
Merge In
o+ Cu)

PucyHok 24. Hcno/b308aHUue mpéx CHUMKO8 NPU CAUSHUU

BMecTo TOro, UTo6BI IIPOCTO IIepeABUHYTHL yKasaTeJdb BeTKU BIlepén, Git co3gaéT HOBBIHM
Pe3yJILTHUPYIONUNM CHUMOK TPEXCTOPOHHETO CJIMSHUS, a 3aTeM aBTOMAaTUYeCKHU jflelaeT KOMMHMT.
9TOT 0COOBIF KOMMHT Ha3bIBAalOT KOMMHTOM CJIUSIHUS, TaK KaK y Hero 60jiee OfHOTO IIpejIKa.

Co +— C1 <+— C2 +— Cc4

AN d

C3 <+— C5

Cé

A

PucyHok 25. Kommum CAUAHUS

Tereps, Korja N3MeHEHUsS CIUTHI, BeTKa 15553 60JIbIlle He Hy)KHA. BBl MOKeTe 3aKpBITh 3aJ/jlady B
CHCTeMe OTCJIe>KUBaHUS OIITUO0K U YIAAJIUTDH BETKY:

$ git branch -d iss53

OcHOBHbIE€ KOHQJINKTHI CTUTHUASA

MHorzma 1mporecc He IIPOXOAUT IVIaAKo. EC/IM BB H3SMEHW/IN OHY U Ty »Ke 4acTb OJHOI0 B TOIO JKe
¢aiina 110-pasHOMY B IBYX 00beJUHAEMBIX BeTKaX, Git He CMOXKeT UX YHCTO 00beAUHUTD. Eciu
Ballle MCIIpaBJIeHHe OIIMOKU #53 II0Tpe60oBasIo U3MEHUTH Ty >Ke 4acThb ¢aiiya uTo M hotfix, BEI
IIOJIyYHTe IIPUMePHO TaKoe COOOIIleHHe 0 KOHPIUKTe CIAUIHUI:
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$ git merge issh3

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html

Automatic merge failed; fix conflicts and then commit the result.

Git He co371aJ1 KOMMHUT CJIMSHUS aBTOMAaTH4UeCKHU. OH 0CTaHOBMJI IIPOIIECC [0 TeX II0p, II0Ka BEI He
paspemuTe KOHQIUKT. YTOOHI B JIF060M1 MOMEHT IIOC/Ie IIOSIBJIEHUSI KOHQJIMKTA YBUJEThH, KaKue
¢dariabl He 00 beJUHEHBI, BB MOYKeTe 3aIlyCTUTh git status:

$ git status
On branch master
You have unmerged paths.
(fix conflicts and run "git commit")

Unmerged paths:
(use "git add <file>..." to mark resolution)

both modified: index.html

no changes added to commit (use "git add" and/or "git commit -a")

Bcé, rme ecThb HepaspelléHHble KOHQJIMKTHL CJAUSHUS, IIepeuucsseTcs KakK HecauToe. B
KOHQUIMKTYIoIUe ¢anibl Git 106aBisieT clielfhiaJabHble MapKepbl KOHPJIUKTOB, UTOObI Bbl MOIJIA
UCIIPaBUTH UX BPYYHYIO. B BareM ¢aiiie IOSABUIICA pasfiell, BBIIAAAIUN IIPUMePHO TaK:

<<<<<<< HEAD:index.html
<div id="footer">contact : email.support@github.com</div>

<div id="footer">

please contact us at support@github.com
</div>

>>>>>>> iss53:index.html

JdTO 03HayaeT, 4TO Bepcud U3 HEAD (Balrei BeTKHM master, IIOCKOJIbKY UMEHHO €€ BBl H3BJIEKJIHU
Iepes; 3aIlyCKOM KOMaH/bI CIUAHUA) — 3TO BEPXHA YacTh 6JI0Ka (BCE, UTO Haf, =======), a BEpPCUA
U3 Balllell BeTKHU 15553 IIpe/icTaBjIieHa B HIDKHeN JacTy. UTOOBI paspellnuTb KOHQGJIUKT, IIPUAETCS
BBIOpATh OJJUH U3 BapHUaHTOB, JIM60 00 beJUHUTE COJeP>KUMOe I10-CBoeMy. HallprMep, BBl MOJKeTe
paspelmuTs KOHQIUKT, 3aMEeHUB BeCh 6JI0K CIeAYIOLIHM:

<div id="footer">
please contact us at email.support@github.com
</div>

B aToM paspellleHMH eCTb HEeMHOIO OT Ka’K[AOM YaCTH, a CTPOKH <<LLLKLK, ======= H >>>>>>>
IIOJIHOCTBI0 y/aJIeHbl. PaspelivB Ka)KAbIM KOHQJIUKT BO BceX ¢aniax, 3amycture git add maa
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Kaxnoro ¢amia, 4To6bl OTMETHUTh KOHQJIUKT KaK pelléHHbIN. /lobaBiieHue ¢aiiyla B HHIEKC
o3HauaeT 11 Git, 9To Bce KOHQIUKTHI B HEM HCITPaBJIEHB.

Ecyii BBl XOTHTE UCI0JIb30BaTh TpadUUuecKUM HHCTPYMEHT JJIs1 pa3penieHus: KOHQIUKTOB, MOYKHO
3aIlyCTUTH git mergetool, KOTOPHIH IIPOBeZET BacC 110 BceM KOHQIUKTaM:

$ git mergetool

This message is displayed because 'merge.tool' is not configured.

See 'git mergetool --tool-help' or 'git help config' for more details.

'git mergetool' will now attempt to use one of the following tools:

opendiff kdiff3 tkdiff xxdiff meld tortoisemerge gvimdiff diffuse diffmerge ecmerge
pdmerge araxis bc3 codecompare vimdiff emerge

Merging:

index.html

Normal merge conflict for 'index.html':
{local}: modified file
{remote}: modified file
Hit return to start merge resolution tool (opendiff):

Ecsii BBI XOTUTE HUCII0JIb30BaTh HHCTPYMEHT CJIHMSHUS He 110 YMOJYaHUI0 (B aHHOM ciaydae Git
BeIOpasn opendiff, mockosibKy KOMaHja 3allycKajach Ha Mac), CIIMCOK BCeX HO/iep>KHUBaeMbIX
UHCTPYMEHTOB IIpeJiCTaBJIeH BBepxy Iocie ¢ppasbl «one of the following tools». IIpocTo BBeguTe
Ha3BaHHe HHCTPYMEHTAa, KOTOPBIN XOTHUTE HCII0JIb30BaTh

0 MsI paccMOTpUM 60Jiee TIPOIBUHYThIe MHCTPYMEHTHI JIJISI pa3pelieHus CI0KHBIX
KOHQJIMKTOB CJIUSHUS B pasjiesie [IpoBUHYTOe CIUSHUE.

ITocste BBIXOJAa M3 HHCTPYMeHTa CIAHUAHUA Git CIIpocUT 06 YCIIEITHOCTH IIpoliecca. Eciau BEI
OTBETHUTEe CKPHUIITY YTBEPAUTENbHO, TO OH N00aBUT daiiyl B MHJEKC, YTOOBl OTMETUTHL ero Kak
paspeleHHBIA. Termepb MOXKHO CHOBa 3aIlyCTUTh git status, 4To6BI yOegUTHCI B OTCYTCTBHU
KOH(JINKTOB:

$ git status

On branch master

A1l conflicts fixed but you are still merging.
(use "git commit" to conclude merge)

Changes to be committed:

modified: index.html

Ecox 310 Bac ycTpauBaeT W BBl yOeIUIINCh, UTO BCe GaliIbl, I7e ObIIM KOHQGIUKTEL, L00aBIeHEl B
HWH/IeKC — BBIIIOJIHUTEe KOMaHAy git commit A/ co3gaHMsg KOMMMTA CIUgHUA. KoMMeHTapuil K
KOMMMUTY CJIMSHUSA 110 YMOJIYaHUIO BBIIJIAAUT IIPUMEPHO TaK:
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Merge branch 'iss53'

Conflicts:
index.html
i
# It looks like you may be committing a merge.
# If this is not correct, please remove the file
#  .git/MERGE_HEAD
# and try again.

Please enter the commit message for your changes. Lines starting
with '#' will be ignored, and an empty message aborts the commit.
On branch master

A1l conflicts fixed but you are still merging.

Changes to be committed:
modified:  index.html

B e

Ecymi BBI cuUTaeTe, 9YT0 KOMMUT CJIUSITHUS TpebyeT LOII0JIHUTEIbHBIX II0OICHEHUH — OITUIITUTEe KaK
ObLIM paspeleHbl KOHQJIUKTHI U ITI09eMy ObIIM IIPUMeHEeHbl UIMeHHO TaKHe U3MeHeHUs, eC/IN 3TO
He 04eBUJHO.

YrnpaBjieHHe BeTKaMH

Tenepb, KOrma BBI YiKe HOHpO6OBaJII/I Co31aBaThb, 06'B€,I[I/IHHTB U yHoa/isiTb BE€TKH, IIOpa
IIOBHAKOMHUTBLCA C HEKOTOPbIMH HHCTPYMEHTAMH [JId VYIIPpaBJIE€HHd BETKaMH, KOTOpPbIE€ BaM
IIPUTOAATCH, KOT/Ia BBI HaYHETEe UCII0/Ib30BaTh BETKHU II0CTOSSHHO.

KoMmanpga git branch mesaeT HeckosIbKO 6OJIbINle, YeM ITPOCTO CO3MAET U yAassieT BeTKH. IIpu
3aITycKe 6e3 mapaMeTPOB, B IIOJIYUHTE IIPOCTOM CITHCOK MMEIOIITHUXCS ¥ BaC BETOK:

$ git branch
1ss53

* master
testing

O6paTUTe BHUMaHUe Ha CUMBOJI *, CTOSAIIUM IIepes; BETKOM master: OH yKasblBaeT Ha BeTKY, Ha
KOTOPOM BBl HAaXOAUTECh B HACTOAIIUNM MOMEHT (T. e. BeTKY, Ha KOTOpPYI yKaswkiBaeT HEAD). 3To
O3HauaeT, YTO eCJIHd BBl CeHyac cjesaeTe KOMMMT, BeTKa master IlepeMecTUTCHd BIIEPES B
COOTBETCTBUHU C BAIllUMU IIOCJIeJHUMU H3MeHeHUSIMHU. UT0ObI II0CMOTPETh II0CIeJHUU KOMMMUT
Ha Ka’K[0U U3 BETOK, BBIIIOJHUTE KOMaHAy git branch -v:
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$ git branch -v
iss53  93b412c¢ Fix javascript issue
* master 7398805 Merge branch 'iss53'
testing 782fd34 Add scott to the author list in the readme

Onmuu --merged ¥ --no-merged MOTYT OTQHUIILTPOBATE 3TOT CIIMCOK /I BBIBOZA TOJILKO T€X BETOK,
KOTOpPBI€e CJIUTHI WU eIllé He CJIUTHI B TEKYIYI0 BETKY. UTOOHI IIOCMOTPETh Te BeTKH, KOTOPbIE BbI
yoKe CJIUJIM C TeKYIIer, MOKeTe BBIIIOJIHUTh KOMaHy git branch --merged:

$ git branch --merged
1ss53
* master

BeTka 15553 IIPUCYTCTBYET B 9TOM CIIMCKe IIOTOMY UTO BbI paHee CJIUIH eé B master. Te BeTKU U3
9TOrO CIIHCKa, IIepef, KOTOPhIMU HeT CUMBOJIA *, MOKHO CMeJIO YAaIATh KOMaH/oM git branch -d;
HapabOTKU U3 3TUX BETOK y>Ke BKJIIOUEHHI B IPYTYI0 BETKY, TAK UTO HUYET0 He II0TepsIeTCs.

YT0oOBI YBHUIETH BCe€ BETKU, COAeprKalire Hapa6OTKI/I, KOTOpPEIE BEI IIOKA eme He CJIMJIK B TEKYIIYIO

BETKY, BBIIIOJIHUTE KOMaHAy git branch --no-merged:

$ git branch --no-merged
testing

Bbl yBUIWTe OCTaBIIYIOCI BeTKY. TaKk KaK OHa COJep>KUT elllé He CJIUThle HapabOTKH, IIOIIBITKA
YIOAJIUTh €€ KOMaHoM git branch -d mpuBeET K olIHOKe:

$ git branch -d testing
error: The branch "testing' is not fully merged.
If you are sure you want to delete it, run 'git branch -D testing'.

Eciu BBI ,ELEfICTBHTEHBHO X0TUTe yaaJIUuThb BETKY BMeCTe€ CO BCEMH Hapa6OTKaMI/I, PICHOJIBSYIZTE
OIIITH IO -D, kak YKa3aHO B IIOJICKa3Ke.
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Ecsii B KauecTBe apryMeHTa He yKasaH KOMMUT WJIHA BeTKa, TO OIILUH --merged U
--no-merged IMOKa)KyT UTO y>Ke CJAUTO WJIM He CJIUTO C Balled mekyuieil BeTKOH
COOTBETCTBEHHO.

Bel Bcerma MoyKeTe yKasaTh JIOIIOJTHUTEIBHBIM apryMeHT [JId BBIBOJA TOM JKe
“UHpoOpMaIllMM, HO OTHOCHUTEJbHO YKasaHHOM BeTKU IIpelBapUTeJIbHO He
Q HU3BJIEKas U He IIepexo/isd Ha Heeé.

$ git checkout testing

$ git branch --no-merged master
topicA
featureB

IlepenMeHOBaHHE BETKH

He mneperMMeHOBBIBAWTE BETKH, KOTOPBIE BCE eIl€ MCIIOJL3YIOTCI APYTHMU
' yuyacTHUKaMU. He IlepeMMeHOBBIBaiiTe BeTKy B master/main/mainline, He
IIPOYHUTaB pasiesa «FsMeHeHHe KIMEeHU IJIaBHOM BETKH».

[IpenriosioKuM, y Bac ecThb BeTKa C MMeHeM bad-branch-name, ¥ BBl XOTHTe HU3MEHUTL €€ Ha
corrected-branch-name, coXpaHUB IIpA 3TOM BCH HCTOPHUI. BMecTe C 3THUM, BBl TakKXe XOTHUTE
U3MEHUTh UMS BeTKM Ha yaajéHHoM cepBepe (GitHub, GitLab wmiam apyroi cepsep). Kak ato
cresaTh?

[lepeMeHYMITe BETKY JIOKAJILHO C TIOMOIIbI0 KOMaH/bI git branch --move:
$ git branch --move bad-branch-name corrected-branch-name

BeTka bad-branch-name 6yzeT mepenMeHoBaHa B corrected-branch-name, HO 3TO U3MeHeHHe II0Ka
TOJIBKO JIOKaJbHOe. YT0OBI BCe OCTaJbHble YBUEJIM MUCIIPaBJIEHHYI BeTKY B YAaJIéHHOM
PeIo3UTOPHH, OTIIPaBbTe €€ Tyza:

$ git push --set-upstream origin corrected-branch-name
Terieps IIPOBEPHUM, I7ie MBI ceHyac HaX0IUMCSI:

$ git branch --all

* corrected-branch-name
main
remotes/origin/bad-branch-name
remotes/origin/corrected-branch-name
remotes/origin/main

O6paTuTe BHUMaHUe, UTO TeKyIllasl BeTKa corrected-branch-name, KoTopast Tak)Ke IIPUCYTCTBYeT U
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Ha yIaJéHHOM cepBepe. OTHAaKO, cCTapasi BeTKa BCE eIlé Io-IIpeKHEMY TaM, HO e€ MO>KHO YIaJIUThb
C TIIOMOIITbI0 KOMaH/IbL:

$ git push origin --delete bad-branch-name

TenepL CTapoe UM BETKU ITOJIHOCTHIO 3aMEHEHO MCIIPpaBJI€HHBIM.

HN3MeHeHHe UMEeHH ITaBHOU BETKU

M3meHeHVe HMeHM BeTKH, HalpuMep master/main/mainline/default, ciomaet
HHTerpaliuy, cay>K6bl, BCIIOMOraTe/IbHble YTHJIUTEI ¥ CKPUIITEI COOPKH, KOTOPhIe

A HUCIIOJIb3yeT Balll PeNo3SUTOPUM. IIpeXkpe dYeM chesaTb 3TO, 00s3aTeIbHO
IIPOKOHCYJILTUPYHTECh C KosuleraMu. Taxkoke y6emuTech, UTO BBl BBIIIOJTHUJIN
TIJaTeJbHBIN IIOMCK B CBOEM PEIlO3SUTOPHUU M 0OHOBUJIM BCe CCHIJIKM Ha CTapoe
UM BEeTKH B BallleM KoJie UIU CKPHUIITaX.

[lepeMeHYMITe JIOKAJIHHYIO BeTKY master B main ¢ IOMOIIBIO CJIeyIOITef KOMaH/IbI:

$ git branch --move master main
IIocjie 3TOTO, JIOKQJIBHOM BeTKHM master OoJsbllle He CYIIECTBYeT, IIOTOMY YTO OHa ObLiIa
IleperMeHOBaHa B BETKY main.
YTo6hl BCe OCTaJIbHBIE MOIJIM BUIETH HOBYIO BETKY mMain, BaM HY)KHO OTIIPaBUTb €€ B OOIIMU
PeIo3uTOPUH. ITO /leslaeT HepeMeHOBaHHYI0 BETKY AOCTYITHOM B y/JaJIEHHOM PEII03UTOPHUU.

$ git push --set-upstream origin main

B uTore, cocTossHIe PEIIO3UTOPHA CTAHOBUTCA CI€TYIOIIIHIM:

git branch --all

* main
remotes/origin/HEAD -> origin/master
remotes/origin/main
remotes/origin/master

Barra siokasibHas BeTKa master Mcyessa, TaK KaK OHAa 3aMeHeHa BeTKOM main. BeTka main mocTymnHa
B yJaJ8HHOM penosutTopuu. Crapad BeTKa master BCE eIllé IIPUCYTCTBYeT B YIAJIEHHOM
periosuTopuu. OcTasbHble YYaCTHUKHU OYAYT IIPOLOJKATh UCII0Jb30BaTh BETKY Master B KauecTBe
OCHOBBI JIIsI CBOEU paboThI, II0Ka BBl HE COBEPIIIUTE Psif| LOIIOTHUTEILHBIX e ICTBUN.

Tenepb, [JId 3aBEPIIEHU IIepexXoJa Ha HOBYIO BETKY IIepe/] BaMU CTOSAT CJIEAYIOIKE 3afadu:

* Bce IPOeKTHI, KOTOpPBIe 3aBHUCAT OT TEKYIero, JOJ/DKHBI OyAyT OOHOBUTH CBOM KOJ H/WUJIHA
KOHQUTYpAITHIO.
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* OGHOBUTe KOHQUTYPAITHIO BCEX 3aITyCKAaeMbIX TECTOB.
 HcmpaBbTe CKPUITHI COOPKHU U ITy6IUKAIIUN apTedaKToB.

* [lompaBbTe HACTPOMKHU PENO3UTOPHS Ha CepBepe: 33JaiiTe HOBYI BETKY II0 YMOJTYaHHIO,
0GHOBUTe IIpaBUJIa CIIMSIHUS, a TaK)Ke IIPOYre HaCTPOUKH, KOTOPhIe 3aBUCIT OT UMEHH BETOK.

e O6HOBUTE OJOKYMEHTAIIWIO, HCIIPAaBHUB CCBLJIKH, YKAa3bIBAIOIIIHE HAd CTAPYI0 BETKY.

* CJIeriTe WX OTMEHUTE 3aIIPOChkl Ha CJINdHHE H3MEeHEHUH, HalleJIEHHBIE Ha CTapPYyI0 BETKY.

IIocsie TOrO, KaK BBl BBITIOJTHUJIH BCE 9THU 3a/lavy ¥ YBEPEHBEI, UTO BETKa main pa60TaeT TaK JKe, KaK
BeTKa master, BBl MOXKeTe YOAJIUTh BETKY master:

$ git push origin --delete master

PadoTa c BeTKaMH

Tereps, Korjga Bbl II03HAKOMMJIMCHL C OCHOBAMHU BETBJIEHUS U CIHMSHUS, BOSHUKAeT BOIIPOC: YTO
MO>KHO HMJIM HY>KHO JlesIaTh ¢ 3STUM? B 3TOM paszesie Mbl pa3bepéM HeKOTOpble OCHOBHBIe paboune
IIPOILeCCHl, CTaBIlIMe BO3MOXHBIMU OJiarogaps 00JIeTUEHHOM IIpoliefiype BeTBJIEHUs, KOTOPhIe BBl
BO3MOJKHO 3aXOTHUTe IIPUMEHUTE B COOCTBEHHOM IUKJIe PaspaboTKH.

Jl0JITO’KHBYIITHE BETKH

Tak kak B Git IIpUMEHAETCd IIPOoCTOoe TpéXCTOpOHHee CJINdHHE, HUYTO He MeIllaeT MHOTI'OKPAaTHO
Oﬁ'BE/II/IHE[TL BETKH B Te€UYEHHE [JIMTEJIbHOI'O0 BPEMEHH. JTO 3HAYHUT, UTO Yy Bac MOKeT OBITH
HECKOJIBKO IIOCTOAHHO OTKPBITBIX BETOK, KOTOPHBI€ BEI HCIIOJIB3YEeTe /I PAa3HBIX 3TAIIOB BaAIIeTO
ITHUKJIa pa3pa60TKH; BEI MOJKeTe PeryjsdpHO CJIMBATh U3MEHEHUI 13 OﬂHOfI BETKH B IPYTIVIO.

MHoruve paspabOTYUKH, HCIIONAb3yIOINHe Git, IpUAepPKUBAIOTCI HMMEHHO TaKOro IIOLX0/a,
OCTaBJIAA IIOJIHOCTBIO CTaOMJIBHBIM KOJ TOJIBKO B BeTKe master — BO3MOXKHO, TOJIBKO TOT KOZ,
KOTOPBIA OBLI WM OyZeT BBINyIeH. [Ipd aTOM CyIlecTBYeT M IapajlleJibHasg BeTKa C UMeHeM
develop mym next, IlpefHasHaueHHas [Jd PaboTel M TeCTUPOBAaHUA CTaOM/JIBLHOCTH; OHa He
00s13aTeJIbHO JOJDKHA OBITh BCerfia CTabUIbHOM, HO IIPU JOCTHM)KEHUH CTaOUIbHOIO COCTOSHUA ee
COZlep>KHUMO€e MOYKHO CJIUTh B BeTKY master. OHa UCIIOJIb3yeTCs I CIUAHUA 3aBepIIEHHBIX 3a/1a4
U3 TeMaTH4YeCKHUX BeTOK (BpeMeHHBIX BeTOK Halomobue iss53), 4TOOBI rapaHTUPOBATh, UTO 3THU
3alauM IIPOXOJAT TeCTUPOBaHUe U He BHOCAT OIIHUOO0K.

IIo cyTu, MBI TOBOPUM IIPpO YKasaTe/H, IlepeMelljaloliyecsd II0 JHUHUHU CO3JaBaeMbIX BaMHU
KOMMMUTOB. CTabMIbHBbIE BEeTKH HaXOAATCd B HIDKHeM KOHIle HMCTOPUU KOMMMTOB, a CaMble
CBe’KHe HapaboTKHU — OJIMDKe K eé BepXHel 4acTH

develop

C1 <+ c2 <+ C3 <+ c4 <+— C5 <+ C6 <+ c7

PucyHok 26. JIuHeliHoe npedcmas/ieHuUe NogbluleHUS. CMabU/bHOCMU 8eMOK

B OGH.IGM ClIydae 3TO MOKHO IIpeACTaBUTh B BH]IE HaKOIIUTeJIel, B KOTOPBIX Ha60pm KOMMHTOB
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IIepeMeInarTCda Ha 6oJiee cTabHUILHBIN YPOBEHL TOJIBKO ITOCJIE ITIOJTHOTO TECTHUPOBAHUS.

master

develop

PucyHok 27. [IpedcmasaeHue duazpammsl Cmadu1bHOCMuU 8eMmMoK 8 8ude MHO20ypPO8HEe8020 HaAKONUmMens

YucIo0 ypoBHEHN CTaOMIIBHOCTH MOYKHO YBEJIHUYUTH. B KPYITHBIX MPOEKTaxX 3a4acTyI0 ITOSIBJISETCS
BeTKa proposed WM pu (IpejjiaraeMble OOHOBJIEHUS), 00beIUHSIOIIAS BETKU C COLEPKUMBIM,
KOTOpOe elllé He TOTOBO K BKJIIOUEHUIO B BETKHU next WM master. e COCTOUT B TOM, UTO KayKaast
BeTKa IIpeJiCTaBJIsIeT COO0M OIpe/le/IEHHBIN YPOBEHD CTAOMIBLHOCTH; KaK TOJIBKO OH ITOBBIIIAETCH,
COZIEP’)KUMOE CIMBAeTCs B BETKY YpPOBHeM BhIlIe. PasymeeTrcs, MOXXHO BOOOIle 000UTHUCHL 6e3
JIOJITO’KUBYIIIMX BETOK, HO 3aUaCTyI0 OHU UMeIOT CMBICJ, 0COOeHHO IIpU paboTe HaJ 60JbIIMMU U
CJIO’KHBIMH IIPOEKTaMH.

TemaTH4yecKue BeTKH

A BOT Takas Belllb, KAK TEMaTUYECKHE BETKH, IT0JIe3HAa BHE 3aBUCUMOCTH OT BEJIHYUHEI ITPOEKTA.
TeMaTHUeCKOHM BeTKOM Ha3bIBaeTCsI BpeMeHHasl BETKa, Co3[laBaeMasi ¥ UCII0Ib3yeMas JIJIs1 paboThl
HaJl, KOHKPeTHOM QYHKIIMOHAJbHOM BO3MOXKHOCTBIO WJIM PeIleHUs COIYTCTBYIOIIUX 3afad.
Ckopee Bcero, ITpu paboTe ¢ fpyruMu CKB BbI HUKOT/[a HUUETo II0/J06HOT0 He Jiesiaid, Tak KaK TaM
CO3[lJaHUe U CJIUSHHUE BETOK — 3aTpaTHBIe omeparui. Ho B Git 3T0 06BIUHOE /IeJI0 — MHOTO pa3 B
IleHb CO3[IJaBaTh BeTKH, paboTaTh C HUMH, CJINBATh UX U YIAJISTh.

[IpuMep TeMaTHUYeCKUX BETOK BBl BHJEeJIU B IIpPeIbIAyILIEM pasfesie, KOIjma Mbl CO3[aBajid BETKHU
iss53 u hotfix. B Ka)kmo#t U3 HUX OBLIO CO3aHO HECKOJIbKO KOMMMTOB, IIOCJIE Yero, cpasy e
II0CJIe CJIUSHUS C OCHOBHOM BeTKOM, OHU ObLIU yhasieHbl. Takasd TeXHHUKA II03BOJISIET OBICTPO U
IIOJTHOCTBIO OCYII[eCTBJISATH IIepeK/II0UeHNs] KOHTEeKCTa — TaK KaK paboTa paszesieHa 10 YPOBHIM
U BCe U3MEHEHUSI B KOHKPETHOM BeTKe OTHOCITCI K OIIpeeIEHHOM TeMe, UYTO II03BOJISET JIETKO
YBUZETHh UTO UMEHHO ObLIIO CAEeJIaHO BO BpeMs IIPOIleAypPhl IIPOCMOTpPA KO/ia WUJIM aHAaJOTUYHOM!.
BeTKU ¢ BHECEHHBIMU B HUX U3MeHEHUSIMU MO’KHO XpPaHUTh MUHYTHL, JTHU WU Ja’kKe MeCAIIb, a
C/IUSIHUE BBIIIOJIHUTH TOJIBKO KOTZA 3TO JeMCTBUTEJbHO IIOTpebyeTcsl, BHE 3aBHCHUMOCTH OT
IIOPSIIKA UX CO3MaHMs.

[IpenIIo/10KuM, MBI paboTaeM B BeTKe master, OTBeTBJISeMCS LI PellleHus IIOITyTHOM IIPo6seMBbl
(iss91), HeKOTOpOE BpeMs 3aHMMaeMCs €l0, 3aTeM C03/aéM BeTKY, YTOOBI IIOIIPOO0BAaThH PEIlUTh
9Ty 3ajauy ApyTrUM crioco6oM (iss91v2), Bo3BpaliaeMcsl B BeTKY master ¥ BBIIIOJIHSIEM TaM HeKue
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IeMICTBU, 3aTeM CO3/1aéM HOBYIO BeTKY IJI1 U3MeHeHUM, B pe3yJbTaTe KOTOPHIX HE YBepeHHI
(BeTka dumbidea). Pe3ysbTHpYyIOIIasd UCTOPHUSI KOMMUTOB OYZET BBIIIAAETH IPUMEPHO TaK:

C13 C11
| |
C12 Ccé C8

\ ' \

- » o
: :
:

PucyHok 28. Habop memamu4ecKux 8emoxk

[IpenriososkuM, BaM 0O0JIbIle HpPAaBUTCA BTOPOM BapHaHT pellleHHUdA 3ajgadd (iss91v2), a BeTKy
dumbidea BBI IIOKasa/lM KoOJUIeTaM, M O0KasajJoChb, YTO TaM COZJEpP)KUTCA TeHHaJIbHasd uJesd.
daKkTHUUeCKH Bbl MOXKeTe YIAaJIUTh BeTKY 155971 (rmoTepsB KOMMUTHI (5 1 (6) U CIIUTH ABe OpyTHe
BeTKHU. IIocsre 3TOro vcTopus Oy/ieT BBIIIA/IETh TaK:
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master

C14
v
dumbidea C13 C11 iss91v2
v v
C12 C8
v v
C10 C7
v v
C9 C4
v v
£3 [
¥ /
C1
v
Ccoe

PucyHok 29. Hcmopus nocae causiHust gemoxk dumbidea u iss91v2

Bosiee 1OApO6GHO BO3MO’KHBIE BapHaHTHI pabodyMX CXeM [Id IIPOEKTOB paccMaTpUBAalOTCAd B
Pacrpe/esieHHbIN Git, II09TOMY Ilepe]; BBIOOPOM CXeMBI 00513aTe/IbHO IIPOYUTAUTe 3Ty IJIaBY.

Ba’KHO IIOMHUTH, UTO BO BpeMsI BCeX 3TUX MaHHUNYJIAIIUN BeTKH IIOJHOCTHIO JIOKAJIbHBIL.
BeTBJIeHUs U CIUSTHUS BBIIIOJIHAIOTCS TOJBKO B BalmleM Git pello3UTOPHUU — CBSI3b C CEPBEPOM He
TpebyeTCs.

Ynaj1éHHbIe BeTKU

VrnanéHHble CCBUIKH — 3TO CCHUIKM (yKasaTesM) B BalllUX YAAJEHHBIX PEIO3UTOPUAX, BKJIIOUAsd
BeTKH, TeTU U Tak jajiee. IIOJHBINA CIIUCOK YAAJIEHHBIX CCHIJIOK MOYKHO IIOJIyYUTH C IIOMOIIBIO
KOMaHAbl git 1s-remote <remote> myM KoMaHAbl git remote show <remote> g IIOJSIydeHUS
YIOaJIEHHBIX BEeTOK U JOIIOJHUTEJIbHON HHGopManu. TeM He MeHee, 60Jiee pacIpoCTpaHeHHBIM
CII0COOOM SBJIIETCSA UCII0JIb30BaHUE BETOK CJIeKeHUs.
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BeTKHU CJIe)KeHHSI — 3TO CChIJIKU Ha OIIpe/le/IEHHOe COCTOSIHHE YIAJIEHHBIX BETOK. ITO JIOKAJbHEIE
BeTKH, KOTOphle HeJb3sl IlepeMemniaThb; Git IlepeMelllaeT HX AaBTOMaTHYeCKH IIpU JIHO60M
KOMMYHUKAITUU C YOaJeHHBIM PEeO3UTOpPHEeM, YTOOBI rapaHTHUPOBAaTh TOYHOE COOTBETCTBHUE C
HuM. [IpencTaBysiiTe MX KaK 3aKJIaJKU JJIsI HAaIlOMUHAHUS O TOM, I[le BeTKHU B YJaJ€HHBIX
PEN03UTOPHUIX HaXOAUIHCh BO BpeMsI IT0C/IeTHEeT0 IOAK/II0OUeHHS K HUM.

VMeHa BeTOK CJIe)KeHUs UMeIoT BUJ <remote>/<branch>. HamprMep, eciiv BBl XOTUTE II0CMOTpPETh,
KaK BBIIUIgZlesIa BeTKa master Ha cepBepe origin BO BpeMs IIOC/IeJHEr0 COeJUHEHUS C HUM,
UCII0JIb3YHTe BeTKy origin/master. Ecid BBl C KoJulerol paboTasd HaJ OJHOM 3ajavyed U OH
OTIIPaBUJI HAa CepBep BETKY i5s53, IIpU TOM UTO Yy BaC MOXKeT ObITH CBOSI JIOKaJIbHasi BeTKa 15553,
yAaJI€HHas BeTKa O6yzieT Ipe/icTaBIeHa BeTKOU C/Ie)KeHUs C UMeHeM 0rigin/iss53.

B03M0’KHO, BCE 9TO COMBAET C TOJIKY, II03TOMY /laBaliTe pacCMOTPHM Ha IpuMepe. CKa’keM, y Bac B
CeTH eCcTh CBOM Git-cepBep ¢ ajgpecoM git.ourcompany.com. ECJI BBl C HETO YTO-TO KJIOHHUpPYeTe,
KOMaHja clone aBTOMaTH4YeCKHM HaA30BET ero origin, 3abepéT oTTyja BCe [aHHBIE, CO3/acT
yKasaTesb Ha TO, Ha UTO TaM YKasblBaeT BeTKa master, U Ha30BET ero JIOKaJIbHO origin/master. Git
TaKKe C03/acT BaM JIOKaJIbHYIO BeTKYy master, KoTopas OyfeT HaUMHATBLCA TaM JKe, I7le ¥ BeTKa
master B origin, Tak 4T0 BaM Oy/ieT C Uero HavaTh.

«0Tigin» — 3mo He cneyuaibHoe Ha3eaHue

[Iomo6HO Ha3BaHMIO BETKU «master», «origin» He HMeeT KaKOro-1ubo
CIleIlMa/IbHOTO 3HaueHud B Git. B To BpeMs Kak «master» —3T0 Ha3BaHUe IIO
9 YMOJIYAHUIO /I BETKU IIPU BBIIIOJIHEHUH it init TOJIBKO IIOTOMY, UTO YacTo
HUCIIOJIb3YeTCs, «Oorigin» —3T0 HasBaHHE II0 YMOJYAHUIO [JIS YAAJIEHHOTO
cepBepa, Korja BhI 3amyckaeTe git clone. Ecii BBl BeIMOJIHUTE git clone -0
booyah, To 110 yMosT4aHUIO BeTKa CaekeHUd OyzeT UMeThb BUJ booyah/master.
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git.ourcompany.com

0b743 <+ abb4c <+ 4265

git clone janedoe@git.ourcompany.com:project.git

My Computer

origin/master Remote branch

0b743 <+ abb4c <+ 4265

Local branch

PucyHok 30. CepgepHblil U JIOKALHBLI peno3umopuu nocie KJAOHUPO8aAHUS

Ecsii BBHI c/leJlaeTe UTO-TO B CBOeH JIOKaJbHOHM BeTKe master, a TeM BpeMeHeM KTO-TO OTIIPaBUT
M3MeHeHHUs] Ha cepBep git.ourcompany.com X OOHOBUT TaM BeTKy master, TO Ballld HCTOPUU

POAOJDKATCA II0-pasHOMy. IIoka BBl He CBsDKeTeCh C CepBepoM o0rigin Balll yKas3aTeJb
origin/master ocTaHeTCS Ha MecCTe.
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git.ourcompany.com

0b743 <+ abb4c <+ 4265 <4— 31b8e <+ 190a3

Someone else pushes

My Computer

origin/master

0b743 <+ abb4c <+ 4265 <+ a38de <+ 893cf

PucyHok 31. JIokaabHaa u yoaréHHas paboma Moxcem pacxooumsCs

JIJI1 CHHXPOHHM3AallUK BallluX U3MeHEeHUH C yAaJleHHbIM CepBepOM BBHIIIOJIHUTE KOMaHAy git fetch
<remote> (B HameMm ciy4ae git fetch origin). 3Ta KoMmaHzAa oIlpefesiieT KaKOMy CepBepy
COOTBETCTBYeT «Origin» (B HallleM cjy4dae 3TO git.ourcompany.com), M3BJeKaeT OTTyZAa JAaHHBIE,

KOTOPBIX Y Bac elllé HeT, U 00HOBJIAET JIOKaJIbHYI0 60a3y JaHHBIX, CABUTas yKasaTesb origin/master
Ha HOBYIO II03UITUIO.
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git.ourcompany.com

0b743 <+ abb4c <+ 4265 <4— 31b8e <+ 190a3

+ git fetch origin

My Computer

origin/master

0b743 <+ abb4c <+ 4265 <+ 31b8e <+ 190a3

AN

a38de <+— 893cf

PucyHok 32. git fetch o6HO8/155€M 8emKuU caedxceHus

UTo6bl IIPOIeMOHCTPUPOBATh, KaK OYAyT BBIVIALETh VYAAJEHHblE BeTKU B CUTyallud C
HEeCKOJIbKHUMU yIaJIEHHBIMU CepBepaMU, IIPeII0I0KHUM, UTO Y BaC eCTh elllé OJUH BHYTPEHHUU
Git-cepBep, KOTOPBIM MHCIIOJb3yeTCd [JI1 paspaboTKHU TOJBKO OJHOM M3 BallUX KOMaH[
pa3paboTUMKOB. ITOT CepBep HaXOAUTCs Ha git.team1.ourcompany.com. BeI Mo>KeTe 106aBUTH €0 B
KayeCTBe HOBOH y/TaJIéHHOM CCBHIJIKU JIJI TEKYILeTo IIpOeKTa C IIOMOIIIbI0 KOMaHbI git remote add,
Kak ObLI0 ormucaHo B OcHOBEI Git. HasoBUTe 3TOT yAAJIEHHBIN cepBep teamone —3TO UMA OyzeT
COKpalleHrueM BMecTo 11o1HOoro URL.
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git.ourcompany.com

<---- 4265 <+ 31b8e <+— 190a3

git.teaml.ourcompany.com

<---- 4265 <+— 31b8e

origin

teamone

git remote add teamone git://git.teaml.ourcompany.com

0b743 <+— abb4c <+— 4265

My Computer

origin/master

<+— 31b8e <+

AN

190a3

a38de <+— 893cf

PucyHok 33. /lobassieHue eujé 00H020 cepeepa 8 kadecmae yoa/1éHHOU eemKu

Terlepb BBl MOYKeTe BBHIIIOJTHUTHL KOMaHAy git fetch teamone /s mosrydeHHs1 BceX M3MeHEHUM C
cepBepa teamone, KOTOPBIX y Bac HET JIOKAJIbHO. Tak KaK B JaHHBIM MOMEHT Ha 3TOM CEpPBEpPE eCcThb
TOJILKO Te JaHHBIE, YTO COMEPKUT cepBep origin, Git HUUero He MOJYYUT, HO CO3JACT BETKY
CJIeXKeHUsI ¢ UMeHeM teamone/master, KoTopasi 6y/[eT yKas3blBaTh Ha TOT >Ke KOMMMT, UTO U BeTKa

master Ha cepBepe teamone.
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git.ourcompany.com

git.teaml.ourcompany.com

<---- 4265 <+ 31b8e <+ 190a3 <---- 4265 <+ 31b8e
origin teamone
git fetch teamone
My Computer
teamone/master origin/master
0b743 <+ a6bb4c <+— 4265 <+— 31b8e <+— 190a3
a38de <+ 893cf

PucyHok 34. Bemka caedxceHus teamone/master

OTnpaBKa U3MeHeHU

Kor,ua BEBI XOTHUTE IIOJETUTHCA BETKOM, BaM HEOGXO,ZLI/IMO OTIIPaBUTH eé Ha y,ILaJIéHHI)IfI cepBep, rage
Y BacC €CThb IIpaBa Ha 3aIlltChb. Bamu jsiokasibHbBIE BETKU aBTOMaTHUYeCKH He CHUHXPOHHU3UPYIOTCA C
y,/IaJIéHHLIMI/I IIPH OTIIPpaBKE —BaM HY>XHO {ABHO YyKa3aTb T€ BE€TKH, KOTOPBI€ BBI XOTHUTE
OTIIPABUTE. Takum 06pa30M, BBl MOJKeTe HCIIOJIb30BaThb CBOM JIMYHBIE BETKH [JIA paﬁoTBI,
KOTOPYIO HEe XOTHUTE IIOKAa3bIBATh, a OTIIPABJIATE TOJIBKO T€ TeMAaTHYECKHE BETKH, Hall KOTOPBIMHU

BBI XOTHUTE pa60TaTb C KEM-TO COBMECTHO.

Ecim y Bac ecTh BeTKa serverfix, HaJy KOTOPOM BBl XOTUTE paboTaTh C KEM-TO eIlfé, BBl MOXKeTe
OTIIPaBUTh €é TOUHO TakK ’Ke, KaK BbI OTIIPABJIAIN Ballly IIePBYI0 BETKY. BBIIIOTHUTE KOMaHAy git

push <remote> <branch>:

$ git push origin serverfix
Counting objects: 24, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (15/15), done.
Writing objects: 100% (24/24), 1.91 KiB | @ bytes/s, done.
Total 24 (delta 2), reused @ (delta 0)
To https://github.com/schacon/simplegit
* [new branch] serverfix -> serverfix

JTO B HEKOTOPOM po/jie COKpallieHue. Git aBTOMaTHYeCKH pa3BopauynuBaeT UM BETKH Se rverfix pife]
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refs/heads/serverfix:refs/heads/serverfix, 4To O0O3HauaeT «BO3bMHU MOI0 JIOKaJbHYI BETKY
serverfix ¥ OOHOBU e ymaJéHHYI BeTKy serverfix». Mbl IIOZPOGHO pPacCMOTPHUM YacThb C
refs/heads/ B Git UsHYTpPH, HO OOBIYHO €€ MOYKHO IIPOITYCTUTH. BBl TaK)Ke MO’KeTe BBIIIOJIHUTH git
push origin serverfix:serverfix—IIPOU30MAET TO ’Ke caMoOe — 37jeCb TOBOPUTCI «BO3bMHU MO0
BeTKy serverfix U caesiaii e€ yqajJéHHOM BeTKOM serverfix». MOXKHO UCIIOJIL30BaTh 3TOT popMaT
I/ OTIIPaBKM JIOKaJbHOM BeTKU B yAAJEHHYI0 BETKY C APYTMM HMeHeM. EciiM BBl He XOTHTe,
4TOOBI Ha y/aJIEHHOM CepBepe BeTKa HasbIBajach serverfix, TO BMeCTO IIpeAbIAyIel KOMaH/bI
BBIITOJIHUTE @it push origin serverfix:awesomebranch, KoTopas OTIPaBUT JIOKAJbLHYH BeTKY
serverfix B BETKY awesomebranch ymaJgéHHOTO PeIl03UTOPUS.

He ggodume kaoicoblil pas ceoil napoab

Ecii BB ucniosibdyete HTTPS URL paj19 oTIpaBKU U3MeHeHUH, Git-cepBep OyzeT
CllpalliUBaTh UMMs II0Jb30BaTesJ sl U IapoJb g ayreHTUUKanumu. Ilo
YMOJIYaHUI0 BaM Oy/ieT IIpeJJIO’KEHO BBECTU 3TU JaHHble B TepMHUHaJse, YTOObI
cepBep MOT OIIpe/ie/IMTh paspellleHa JIM BaM OTIIpaBKa U3MeHeHUH.

ﬂ Ecin BBl He XOTHTe BBOAUTHL CBOM JaHHBIe KaKAbIM pas IIPpU OTIIpaBKe
U3MeHeHUM, BBl MO)KeTe HaCTpPOUTh «credential cache». IIpoiiie Bcero gep>kaTh UX
B IIaMATH HeCKOJIbKO MHHYT, 3TO JIETKO HAaCTPOUTH C IIOMOIIBI0 KOMaHABI git
config --global credential.helper cache.

Jl1s TosrydeHus: 6o0Jiee ITO[pO6HONM MHPOPMAIIUU O Pa3IMUYHBIX BapHaHTax Kallla
YYETHBIX JaHHBIX 00paTUTECh K pas/iesly XpaHUINIle YUETHBIX JaHHbBIX.

B ciemyroinuii pas, KOrja OfHH U3 BalllMX COaBTOPOB OyeT I10oydaTh 0OHOBJIEHUS C CepBepa, OH
IIOJIyYUT CCBIJIKY Ha TO, HAa YTO yKasblBaeT serverfix Ha cepBepe, KaK YJaJéHHYI BeTKY
origin/serverfix:

$ git fetch origin

remote: Counting objects: 7, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 3 (delta @), reused 3 (delta 0)
Unpacking objects: 100% (3/3), done.

From https://github.com/schacon/simplegit

* [new branch] serverfix -> origin/serverfix

Heo6X0guMO OTMETUTH, UTO IIPU IIOJIyYEHUU [JAaHHBIX CO3/JAI0TCSI BETKHU CJIe)KEeHUs, BBl He
IoJiyuaeTe aBTOMaTHUYeCKH [JI1 HUX JIOKAJIbHBIX pPelaKTUPyeMBbIX KOIIWU. /[pyTUMHU CJI0BaMH, B
HallleM CJy4yae BBl He IIOJIy4UTe HOBYIO BeTKy serverfix —TOJIBKO yKasaTeJsb origin/serverfix,
KOTOPBIYA BBl HEe MOKETe U3MEHATh.

UT0o6Bl CJIUTH 3TU HapabOTKU B CBOK TeEKYINyH pabodyyr BeTKY, BBIIIOJHUTE git merge
origin/serverfix. Ec/iu BaM Hy>KHa JIOKaJIbHasi BeTKa server fix, B KOTOPOM BBl CMOJKeTe paboTaTh,
TO BBl MOJKeTe CO3/laTh €é Ha OCHOBE BETKU CJIeKeHUs:
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$ git checkout -b serverfix origin/serverfix
Branch serverfix set up to track remote branch serverfix from origin.
Switched to a new branch 'serverfix'

JTO JacT BaM JIOKAJILHYIO BETKY, B KOTOPOM MOKHO paboTaTh M KOTOpas 6y/leT HaUYUHAThCI TaM
JKe, Ime M origin/serverfix.

OTciIe>xuBaHHE BeTOK

[TosiydyeHMe JIOKAJILHOM BETKU U3 yIaJIéHHOM BETKU aBTOMAaTHUYEeCKU CO3JAET TO, UYTO HA3bIBAETCS
«BETKOHU CJIesKeHUsI» (a BeTKa, 3a KOTOPOM CJIeJUT JIOKaJIbHas HasblBaeTcs «upstream branch»).
BeTKU cJleKeHUsI — 9TO JIOKaJIbHbIe BeTKU, KOTOpPble HAIIPSAMYI0 CBSI3aHBI C yAAJEHHONM BETKOU.
Eciiv, HaXo[sAChb Ha BeTKe CJIe)KeHUs, BBIIOJIHUTHL git pull, To Git y>ke OyzeT 3HaThb C KaKOIO
cepBepa II0JIy4yaTh JaHHbIe U KaKyH BeTKY UCII0JIb30BaTh JJIS1 CAUSHUSL.

[Ipy KJIOHUPOBAaHUU peIlO3UTOPHs, KaK IIPaBUJIO, aBTOMaTU4YeCKU CO3[aéTcs BeTKa master,
KOTOpad CIeguT 3a origin/master. OMHAKO, IIPH KeJIaHUHU Bbl MOYKeTe HAaCTPOUTD OTCJIeKUBaHUE U
OPYTUX BETOK — CJI€IUTH 3a BETKaMU Ha JAPYTUX CepBepax WU OTKIKYUTH CIeKeHUe 38 BeTKOU
master. Bel TOJIBKO YUTO BHUJEJIU HIPOCTEUIIUM IIPUMep, YTO CHAesaTbh 3TO MOKHO C IIOMOIIBIO
KoMaHabl git checkout -b <branch> <remote>/<branch>. 310 wacTo wucHosb3yeMas KOMaH/A,
roaromy Git IIpeffocTaBiIsAeT COKpAIEHHYI0 GOpPMY 3allMCH B BUe ¢uiara --track:

$ git checkout --track origin/serverfix
Branch serverfix set up to track remote branch serverfix from origin.
Switched to a new branch 'serverfix'

B IeiCTBUTEIFHOCTH, 3TO HACTOJIBKO paclpocTpaHEHHAasi KOMaH/a, YTO CYII[eCTByeT COKpallleHue
IJIS 3TOTO COKpalleHUs. ECJM BBl IIbITaeTeCh H3BJIeUb BeTKY, KOTOpasi He CYIIeCTBYeT, HO
CyIIlecTBYeT TOJIBKO OfHA yjajléHHas BeTKa C TOYHO TaKUM >Ke MMeHeM, To Git aBToMaTH4YeCKH
CO37IaCT BETKY CJIe)KeHHUS:

$ git checkout serverfix
Branch serverfix set up to track remote branch serverfix from origin.
Switched to a new branch 'serverfix'

YToO6BI CO3/IaTh JIOKAJIHHYI BETKY C UMEHEM, OTIMUYHBIM OT MMEHH yMaJIEHHOH BETKH, IIPOCTO
YKa)KUTe IPyroe UMsi:

$ git checkout -b sf origin/serverfix
Branch sf set up to track remote branch serverfix from origin.
Switched to a new branch 'sf'

Temmeppr Bama JoKajgbHasg BeTKa sf OyAeT aBTOMAaTHUYeCKH II0JIydaTb HW3MEHEHUS U3
origin/serverfix.
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Ecix y Bac y’Ke eCcThb JIOKa/IbHasi BeTKa M BBl XOTHTE HACTPOUTH ee Ha C/IeKeHHe 3a yIaléHHOH
BeTKOM, KOTOPYIO BBl TOJIBKO YTO ITOJIYYM/IH, MM XOTUTEe M3MEHHUTH HCIIOJIL3yeMYIO upstream-
BeTKY, TO BOCIIOJIb3YHTeCh IIapaMeTpaMH -u MM --set-upstream-to miIg KomaHAbl git branch,
4TOOBI IBHO YCTAHOBUTHL HOBOE 3HaUEHUeE.

$ git branch -u origin/serverfix
Branch serverfix set up to track remote branch serverfix from origin.

CoxpauweHue Upstream

Ecau y Bac HacTpoeHa OTCJIe)KMBaeMasi BeTKa, Bl MOJKeTe CChIaThCS Ha Hee C

0 IIOMOIIBI0 COKpaleHuM @{upstream} mau @{u}. UTak, ecim Bbl HaXOQUTECh Ha
BeTKe master M OHaA CJEAUT 3a origin/master, IPU >KeJIJaHUM BBl MOYKeTe
HMCII0JIb30BaTh git merge @{u} BMecTo git merge origin/master.

Eciii BBl XOTHUTE IIOCMOTPeTh KaK Yy BaC HACTPOEeHbI BeTKHU CJIeKeHUs, BOCII0JIb3YUTeCh OIIIUeN -vv
011 KOMaHA®BI git branch. 3To BbIBefleT CIIMCOK JIOKaJIbHBIX BETOK U [OIIOJHUTEIbHYIO
uHGOpMaIMI0 O TOM, KaKasl M3 BETOK OTCIeKUBAeTCs, OTCTAET, OollepekaeT WJIM BCE cpasy
OTHOCUTEJIbHO OTCJIeKUBaeMOM.

$ git branch -vv
15553 7e424c3 [origin/iss53: ahead 2] Add forgotten brackets
master 1ae2a45 [origin/master] Deploy index fix

* serverfix f8674d9 [teamone/server-fix-good: ahead 3, behind 1] This should do it
testing 5ead463a Try something new

UTakK, 37jlech MBI BU/IUM, UTO HaIlla BeTKa iss53 ciaequT 3a origin/iss53 U «omepekaeT» eé Ha /[Ba
M3MEHEeHUs — 3TO 3HAUHT, YTO Yy HAC eCTh [IBa JIOKAJTbHBIX KOMMHTA, KOTOPBIE He OTIIPABJIEHBI HA
cepBep. MBI Tak)Ke BHIUM, UTO Hallla BeTKa master OTCIeKUBaET BeTKY origin/master ¥ HAXOQUTCS
B aKTyaJIbHOM COCTOSTHUU. /[ajlee MBI MO>KEM BHUJETh, UTO JIOKaJIbHast BeTKa serverfix cjefuT 3a
BeTKOH server-fix-good Ha cepBepe teamone, omeperkaeT eé Ha TPU KOMMHTA M OTCTaeT Ha
OJTMH — 3TO 3HAUYMT, YTO HA CEpPBEpPe ecTh OJHMH KOMMHUT, KOTOPBIH MBI €I He CIMJIH, U TPHU
JIOKaJIbHBIX KOMMUTA, KOTOpPHIE eIllé He OTIIPABJIEHHI Ha cepBep. B KOHIle MBI BUJUM, UTO Hallla
BeTKa testing He OTCJIe’KUBaET y/JaJIeHHYIO BETKY.

Ba’KHO OTMETHUTH, UTO 3TH ITU(PHI OITHCHIBAIOT COCTOSIHHME Ha MOMEHT IIOCJIETHET0 TOJYUEHHS
TAHHBIX C KaXK/IOTO M3 CEPBEPOB. ITa KOMaH/[a He 00paIriaeTcs K cepBepaM, a JIUIITh TOBOPUT BaM 0
TOM, KaKasi ”HPOPMAIIHs C ITUX CEPBEPOB COXpaHEHa B JIOKAJILHOM Kalire. ECJIU BBl XOTUTe UMETh
aKTyaJbHYI0 HHGOPMAIHI0 00 3TUX YMCJIaX, BaM He0OX0AMMO MOJYYUTh JaHHbIEe CO BCeX BalllUX
yIaJIEHHBIX CEPBEPOB IIepe/T 3aITyCKOM KOMaH/bI. CIieaTh 3TO MOYKHO BOT TaK:

$ git fetch --all; git branch -vv

INosryyeHNe N3MEeHeHU

Komanpza git fetch mosygyaer c cepBepa Bce M3MeHEeHUsI, KOTOPBIX ¥ Bac eIllé HeT, HO He OyjeT

101



U3MEHATh COCTOSIHHe Balled paboyell KOIIMK. JTa KOMaHfa IIPOCTO IIoJlydaeT AaHHble U
I103BOJIAeT BaM CaMOCTOATEJIbHO C/iesIaTh CausgHue. TeM He MeHee, CyIlleCTByeT KoMaHja git pull,
KOTOpas B OOJIBIIIMHCTBE C/IydaeB gBjsAeTCAd KOMaHIoM git fetch, 3a KOTOpo¥ HeIloCpe[CTBEHHO
caemyeT KoMaHza git merge. EcsiM y Bac HacTpoeHa BeTKa CJIeKeHHUsI KaK II0KasaHO B
IIpeAbIAyIeM pasfese, WM OHa SBHO yCTaHOBJIEHA, WX OHA ObLIa CO3ZjaHa aBTOMAaTHUYeCKHU
KOMaHJaMu clone MM checkout, git pull ompezmesuT cepBep U BeTKY, 3@ KOTOPBIMHU CJIeAUT Ballla
TeKyIljas BeTKa, II0JIyYUT JaHHBIe C 3TOT0 CepBepa U 3aTeM IIOIIbITAeTC CJIUTh YAAJIEHHYIO BETKY.

OOGBIUHO, JIyYIlle IBHO HCII0JIH30BaTh KOMaH/bI fetch 1 merge, ITOCKO/ILKY Marust git pull MoXKkeT
YacTo cOMBATh C TOJIKY.

ViajieHue BETOK Ha y/IaJIEHHOM cepBepe

Cka’keM, BBl M Ballld COABTOPHI 3aKOHUMJIU C HOBOBBEJIEHHEM U CJIHJIU €r0 B BETKY master Ha
yIaJIEHHOM cepBepe (MK B KaKYH-TO IPYTYI BETKY, I/le XPaHUTCSI CTaGM/IBLHBIN KOfT). BbI MOJKeTe
yIaJIUTh BeTKY Ha yIaJIEHHOM CepBepe UCII0JIL3Ys ITapaMeTp --delete 1151 KoMaHAw! git push. [l
yIaJIeHHUsI BETKH serverfix Ha cepBepe, BBHIIIOJHUTE CIeYIONTYI0 KOMaHIy:

$ git push origin --delete serverfix
To https://github.com/schacon/simplegit
- [deleted] serverfix

Bcé, uTo fleslaeT 3Ta CTpPoKa — yjassieT yKasaTesb Ha cepBepe. Kak mpaBuito, Git cepBep XpaHUT
ITaHHBIe II0Ka He 3aIlyCTUTCS COOPIIMK Mycopa, II03TOMy ecjJU BeTKa 6GblIa yhajeHa CaydaiHo,
yaliie BCero eé JIeTKO BOCCTAaHOBUTb.

IlepebasupoBaHue

B Git ectp fBa cmoco6a BHeCTH HW3MeHEHHUsd M3 OJHOM BeTKH B [APYIYVIO: CJAHUgHUE U
repe6asupoBaHre. B 3ToM pasfesie BBl y3HaeTe, UTO TakKoe IlepebasMpoBaHHe, KaK ero
OCYILIECTBJIATH U B KAKUX CIy4asiX 3TOT YAUBUTEIbHBIM HHCTPYMEHT HCII0/Ib30BaTh He CIe/lyeT.

IIpocTeiiiee nepe6asupoBaHue

Ecyiu BbI BepHETECH K 60s1ee paHHEMY IIpuMepy U3 OCHOBEI CIMSIHUS, BBl YBUUTE, UYTO pas/ie/IuIn
CBOIO paboTy U cJiejlaii KOMMUTHI B IBe pa3Hble BEeTKH.
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experiment

C4

ce +— C1 <+— C2 4+— C3

PucyHok 35. Hcmopus KOMMUMO8 NpoCcmo2o pa3oesneHuUs

Kak MbI BBISICHUIU paHee, IIPOCTEUIITNN CII0C00 BBIIIOJHUTE CJIUSHUE ABYX BETOK — 3TO KOMaH/a
merge. OHaA OCYIIeCTBJSIET TPEXCTOPOHHEE CAHSHHE MEXKAYy [IBYyMs IOCJAeIHHMU CHUMKaMHU
cauBaeMbIX BeTOK (C3 u (4) ¥ caMOT0O HeJJaBHETO 00IIero /sl 3STUX BETOK POAUTETHCKOTO0 CHUMKA
(C2), cosmaBast HOBBIM CHUMOK (M KOMMUT).

experiment

Cc4
2 +— C3 +— c

Cce +— C1 <4+— C 5

PucyHok 36. CausiHue pa3denéHHOU UCMOPpUU KOMMUMO8

TeM He MeHee eCTb U APYTOU CII0CO0: BBl MOJKETE B3SITh Te U3MEHEHUs, UTO ObLIU IIPe/[CTaBJIeHb] B
(4, 1 npuMeHUTH UX I10BepX (3. B Git 9T0 HaskIBaeTcsa nepebasupogaHuem. C IIOMOIIBI0 KOMaH/bI
rebase BBI MO’KeTe B3STh BCe KOMMUTHI M3 OJHOM BETKH U B TOM JKe IIOpsAKe IIPUMEHUTH UX K
JIPYyTrOU BeTKe.

B maHHOM HOpHUMepe IIePeKJIIUHMCS Ha BeTKy experiment M Ilepe6asmpyeM e€ OTHOCHUTEIBbHO
BeTKHU master caeIyrOIUM 0O6pasoM:

$ git checkout experiment

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: added staged command
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JT0 paboTaeT CiAeAYHOIIUM o06pasoM: O6epéTcd OOIIMM POAUTENIBCKUU CHUMOK [BYX BETOK
(Teky1iei, ¥ TOM, II0OBepX KOTOPOM BBl BHINOJIHseTe IlepebasvpoBaHUe), OIIpeessieTcs [esIbTa
KaKI0T0 KOMMMUTA TeKyIlell BeTKH U COXpaHSeTCd BO BpeMeHHbINM ¢Qalj, TeKyllasd BeTKa
yCTaHaBJIMBAaeTCd Ha IIOCJeIHHUNM KOMMMT BeTKH, II0OBEPX KOTOPOM BBl BBIIIOJIHSAETE
nepebasvpoBaHUe, a 3aTeM I10 OUepeiy IIPUMEHSIOTCS /IeJIbThI U3 BpeMeHHBbIX (paiiioB.

c4 experiment

co +— C1 <+— C2 <4“— C3 <4“— c4'

PucyHok 37. IlepebasupogaHue usmeHeHull u3 (4 nogepx (3

[Tocsie 3TOrO BBl MOJKeTe IIEePEeKJIIOUUTHCA O0OpaTHO HAa BeTKY master M BBINIOJHUTHL CIUSHUE
IIepeMOTKOM.

$ git checkout master
$ git merge experiment

experiment

co +— C1 <+— C2 <+ 8 “— c4'

Pucyrok 38. Ilepemomka eemku master

Termepb CHHUMOK, Ha KOTOPBIM yKaspiBaeT (4' abGCOIOTHO TaKOM >Ke, KaK TOT, Ha KOTOPBIU
yKasbiBasl (5 B mpuMepe € TPEXCTOPOHHUM CadsgHUeM. HeT aGCOIOTHO HUKAKOM pasHUIILI B
KOHEYHOM pesyJibTaTe MeXXIy ABYMs II0Ka3saHHBIMU IIpUMepaMU, HO IlepebasvpoBaHUe JejlaeT
HUCTOPHUI0O KOMMHUTOB uYHIlle. Ec/ii BBl B3IVIIHeTe Ha UCTOPUIO Ilepe6asUpOBAaHHOM BeTKH, TO
YBUAUTe, UTO OHA BBHIIVIIAUT aOCOJIIOTHO JIMHEWHOM: OYATO BCe Ollepaliiy ObLIM BBHIIIOJIHEHBI
I10C/Ief0BaTeIbHO, fake eC/IM U3HaYaIbHO OHU COBEPIIaINUCh ITapalebHo.

YacTo BBI Oy/ieTe fesiaTh TaK /Il yBEPEHHOCTH, YTO BaIllkd KOMMUTHI MOTYT ObITH 6€CKOHQINKTHO
CJIUTHl B yJAJN€éHHYI0 BETKYy — BO3MOXXHO, B IIpOeKTe, Ky/la BBl IIbITaeTeChb BHECTH BKJaf, HO
BJI/IeJIbIIEM KOTOPOTO BHI He SIBJISIETECh. B 3TOM cilydae BaM cJIe[yeT paboTaThb B CBOeil BeTKe U
3aTeM Iepe6asvpoBaTh Ballly paboTy IIoBepx origin/master, Korjga BbI Oy/ieTe TOTOBBI OTIIPAaBUTh
CBOM M3MeHEHHs B OCHOBHOM ITpOeKT. Torja BJajieIbIly IIpoeKTa He IPUAETCS /leslaTh HUKaKOH
JIUITHEH PaboThl — BCE PEITUTCS IIPOCTOM ITepeMOTKOM MU 6eCKOHQIUKTHBIM CIIUSHUEM.
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V4TUTe, YTO CHHUMOK, Ha KOTOPBIM CCHIZTAeTCs Balll IIOCAEAHUM KOMMHUT — SBJIeTCS JIU OH
IIOCJIEHUM KOMMHUTOM IIOCJIe IlepebashpoBaHUS WJIM KOMMUTOM C/IMSHUS IIOCIE CIUSHUS — B
060MX CJIyYasix 3TO OAMH U TOT >K€ CHUMOK, OTJIMYAIOTCI TOJBKO HCTOPUU KOMMHUTOB.
[lepebasupoBaHre IOBTOPsIET M3MeHEHMSI U3 OJHOM BETKHU IIOBepX [IPYyrodl B TOM IOpsSAKe, B
KOTOPOM 3TH U3MeHeHUsI ObLIIU CZesIaHbl, B TO BpeMsI KakK CJAUSHUe GepeT iBe KOHeUHble TOUYKHU U
CJIUBaeT UX BMeCTe.

boJjiee HHTEpeCcHEbIE IIepeMeIleHUs

Taxke BO3MOJXKHO CcZieslaTh TaK, UTOOBI IIPU Ilepe6asvpoBaHUU BOCIIPOH3BeJeHHe KOMMUTOB
IIPUMEHSJIOCh K COBEpIIeHHO [Apyrod BeTKe. /1 IIpuMepa BO3bMEM lcTopus paspaboTKu C
TeMaTH4YeCKOM BeTKOM, OTBETBJIEHHOM OT [pyroM TeMaTH4YeCKOW BeTKH. Bbl co3pgaére
TeMaTHU4YeCKyl0 BeTKYy server, 4YTOOBI J0OABUTH B IIPOEKT HEKOTOPYI QYHKIIMOHAJIBHOCTH IJIA
CepBepHOM YacTH, U [fleslaeTe KOMMMT. 3aTeM BBl BBIIIOJIHWUJIM OTBeTBJIEHUe, YTOOBI CZesaTh
U3MeHEeHUs I KJIMEeHTCKON 4acTH, ¥ CO3/a/Ii HeCKOJIbKO KOMMHUTOB. HaKoHell, BbI BEPHYIUCH
Ha BeTKY server H cJieJIaJIt elll€ HeCKOJIbKO KOMMHTOB.

C1 +“— C2 <+— C5 +— C6
C3 “— C4 +“— c10
C8 <+— C9

PucyHok 39. Hcmopus paspabomku ¢ memamuyueckoil emxotl, omeemenéHHoll om opye2oil
memamuueckoll gemku

[TpenIios0KuM, BBl PeIlM/Id, UTO XOTHUTE BHECTH H3MEeHEeHHUs KJIMEHTCKOM YacTu B OCHOBHYIO
JIMHUIO Pa3paboTKU U pesir3a, HO IIPU 3TOM He XOTHUTe 100aBJIITh U3MeHEeHUs CEpBEePHON YacTHU
JI0 TIOJTHOTO TeCTHUPOBaHUA. BBl MOKeTe B3ITh U3MEHEHUS U3 BETKU client, KOTOPBIX HET B Server
(C8 1 (9), ¥ IpUMEHUTH UX Ha BeTKe master IIpy IIOMOIIU OIITUHU --onto KOMaHAbI git rebase:

$ git rebase --onto master server client

B aToi1 KoMaH/ie TOBOPUTCS: «Ilepek/I0OYUCh Ha BeTKY client, HalgU M3MeHeHUs OTHOCUTEIbHO
BeTKH server WM IIPUMeHH HUX 11 BeTKH master». HecMOTpss Ha HEKOTOPYIO CJI0KHOCTH 3TOTO
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crocoo6a, Pe3yabTaT BIIedaTJIsdeT.

C1 <+— C2 <+— C5 <+“— Cé6 <+“— c8' +— co’

AN

Cc3 <+— c4 <+— c1e

C8 Cc9

PucyHok 40. I[TepemewieHue memamuueckoil 6emxku, 0meemeaAEéHHOlU om dpy2oil memamuueckoli gemku

Ternreps BBl MOKeTe BBIIIOJITHUTH IepeMOTKY (fast-forward) g BeTku master (cMm [lepeMoTKa BeTKU
master my1g mobaBJyieHUS U3MeHeHWH U3 BeTKH client):

$ git checkout master
$ git merge client

C1 +— Cc2 <+— C5 +— C6 +— c8' +“— co'

AN

C3 +— C4 +— Cc10

PucyHok 41. ITepemomxa gemku master 019 0obasaeHus usmeHeHull u3 eemku client

[IpeAcTaBUM, UTO BBl PEIIMIN J06aBUTh HapabOTKU U M3 BETKH server. Bbl MO>KeTe BBIIIOJHUTH
nepebasvpoBaHre BeTKH Server OTHOCUTEJIbHO BeTKH master 6e3 IIpegBapUTEIbHOTO
IepeKJIYeHns Ha Heé IIpU IIOMOIIM KOMaHAbI git rebase <basebranch> <topicbranch>, xkoTopas

U3BJIEUET TeMaTUUYeCKYI0 BeTKy (B JJaHHOM CJydae Server) M IIPUMEHHUT H3MeHeHHUs B HeHl K
0a30BOM BeTke (master):

$ git rebase master server

JTO IOBTOPUT paboTy, C/eJlaHHYI0 B BeTKe server IIOBepX BeTKH master, KaK II0Ka3aHO Ha
PHUCYHKe:
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c1 +— c2 <+ C5 < Cé <+ c8' < c9' <+ C3' <+ c4' <+ cie’

PucyHok 42. Tlepeba3upogaHue 6emKu server Ha 8epuluHy eemku master

ITocyie yero BbI CMO>KeTe BBIIIOJIHUTE [1IePeMOTKY OCHOBHOM BeTKHU (master):

$ git checkout master
$ git merge server

Terlepb BBl MO)KeTe YAQJIUTH BeTKU client M server, IIOCKOJIBKY BeChb Balll IIPOTpecC YiKe
WHTEeTrpUpOBaH U TeMaTHUUeCcKHe BeTKU 60JIbIlle He Hy)KHBI, a II0JIHYI0 UCTOPHUIO Balllero pabouero
Iporiecca oTpa’kaeT pUCYHOK OKoHYaTeIbHAasl UCTOPUS KOMMUTOB:

$ git branch -d client
$ git branch -d server

=1

C1 <+ c2 <+ C5 <+ Cé < cs8' < c9' < c3' <+ c4' <+ c1e’

PucyHok 43. OKOHUamMeAbHAask UCMOPUSL KOMMUMO8

OnmacHOCTH IepeMeIlleHHs

Ho pa’ke mepebasupoBaHUe, IIPH BCeX CBOUX JOCTOMHCTBAX, He JIMIIIEHO HeJOCTAaTKOB, KOTOPHIE
MO>KHO BBIPa3UTh OJJHOM CTPOUYKOM:

He nepeMeinaiiTe KOMMMTEI, y>Ke OTIIpaBJIeHHbIEe B IIyOJIMYHBIN PellO3UTOPHIT

Ecin BBl OyZieTe IpUJEPKUBATHCSI 3TOTO ITpaBMJIa, BCE OymeT xoporrno. Eciu He GynmeTte, JTOAU
BO3HEHaBU/IAT Bac, a BalllU /IPy3bsi U CeMbsl OYIYT Bac IIpe3upaTh.

Korzma BBI UTO-TO IlepeMmeliaeTe, BBl OTMeEHseTe CYIIeCTBYIOI[HME KOMMUTHI KU CO3LAéTe HOBEIE,
II0X0)KMe Ha CTapble, HO SBJIAIOIIMECST APYyTMMU. EciM BBl KyJa-HUOYAbL OTIIpaBJiieTe CBOU
KOMMHMTHI U ApyTHe JIFIU 3a6UparoT UX cebe U B JaJlbHEHIIIeM OCHOBBIBAIOT Ha HUX CBOIO paboTy,
a 3aTeM BBl IlepefiesibIBaeTe 3TH KOMMUTBEI KOMaH/IOM git rebase ¥ BBIKJIa/bIBaeTe UX CHOBA, TO
BalllK KOJUIETH OyAyT BBIHY>K[€HbI 3aHOBO BBINIOJHATH CIHSHUE I CBOUX HapaboToK. B urore,
KOI7Ia BBl B OUepeHOM pas II0IIbITaeTeCh BKIIOUUTH UX Pab0oTy B CBOXO, BBI IIOJIYUUTe ITyTaHUILLY.

JlaBatiTe pacCMOTPUM IIPUMEP TOTO, KaK IlepeMellleHHe ITyGJIUUHO TOCTYITHBIX HApa60TOK MOKET
BBI3BaTh IIpoGJeMbl. IIpe/IIosIo>KUM, BBl KJIOHUPOBAJIM PEIO3UTOPUH C cepBepa U CHesaid
KaKyI0-TO paboTy. Y BaIa UCTOPHUS KOMMHUTOB BBITJISITUT TaK:
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git.teaml.ourcompany.com

D

My Computer

P
oo«

PucyHok 44. KA0HUpogaHue peno3umopus U 8blN0/AHeHUEe 8 HEM KAKOU-mo pabombl

Temneph KTO-TO IPYroif BHEC CBOU M3MEHEHUs, CJIMJI UX U OTIIPaBUJI Ha cepBep. BhI cTaruBaeTe ux
K cebe, BKJIFOUasi HOBYIO y/JaJIEHHYIO BeTKY, UTO U3MeHsIeT Ballly UCTOPHUIO CJIeAYIOITUM 06pa3oM:

git.teaml.ourcompany.com

C5

Lo

C1 <+— Cc4 C6

My Computer

.

C5

C2 <+— C3 <+— c7

PucyHok 45. H3e/1ekaem euié KOMMUMbL U CAUBAEM UX CO c8oell pabomoli

3aTeM dBTOP KOMMMHTa C/IHAHHA penlaeT BEPHYTHCA Ha3ald KU Hep6633I/Ip0BaTB CBOIO BETKY;

BBIIIOJIHUB it push --force, OH Ilepe3amlMchIBaeT HCTOPHUI0 Ha cepBepe. IIpH MOJIyYeHUU
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H3MEeHEeHHUU C cepBepa BEBI IIOJIYUHUTE 1 HOBbI€ KOMMMTEIL.

git.teaml.ourcompany.com

C5 <+ c4'

g

C1 Cc4 C6

My Computer

4_ C4I
<_

C5

Coé

c1 :{ c4
AN

C2 <+— C3 <+— Cc7

Pu(,yHOK' 46. Kmo-mo 8blL/10#cun nepe6a3upoeaHHble KOMMUMbL, OMMEHASAL KOMMUMDbL, HA KOMOPbLX
OCHoeueaﬂaCbeauulpa6onul

Terieps BBl 06a B HEJIOBKOM IT0JIOKeHUH. EC/IM BBI BBITOJTHUTE git pull, BRI cO3/[afiiTe KOMMUT
CJIUSTHUYSI, BKJIFOUAIOIIUH 06€ JIMHUU UCTOPHH, U Balll PEIIO3UTOPHI OY/IeT BRIIVISIIETD CIEAYIOIITHM

obpasom:

git.teaml.ourcompany.com

C5 <+ c4'

g

C1 C4 Cé6

My Computer

N

€5 c4' teamone/master

Cé6

/i E

C1 { C4
AN

f

Cc2 <+— C3

o e

PucyHok 47. Bbl CHO8a 8bINO/IHAEMeE CAUAHUE 0/151 MOl Jice CaMOll pabombul 8 HO8bLIL KOMMUM CAUAHUS

Ecoim Bel mocMmoTpuTe git 1log B 3TOT MOMEHT, Bbl YBUAWUTE JBA KOMMHUTA C OJUHAKOBBIMHU
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aBTOpaMH, JJaTOH U COOOIeHHeM, UTO MOYKeT COUTH C TOJIKY. [[IOMHUMO 3TOTO, eCJIU BBl OTIIPABUTE
CBOI0 HCTOPHUI0 Ha VJaZéHHBIM cepBep B TaKOM COCTOSHHUM, BBl BepHETe BCe JTHU
nepe6asupoBaHHble KOMMUTHI Ha CepBep, 4YTO eIé GoJibIlle BceX 3amyTaeT. JIOTHUYHO
IIPEeAII0JI0KUTh, UTO Pa3paboTUuK He X0ueT, YT06k! (4 v C6 6BLIM B UCTOPUU, U UMEHHO II03TOMY
OHa Iepe6a3upyeTcs B IIEPBYIO 0UePe/ib.

MeHss 6a3y, MeHsI OCHOBaHHUe

Eciiv BBI ITOITaJIM B TaKyl0 CUTYyaIulo, y Git ecTb ocobast Marus 4To0bl BaM IIOMOYb. ECJIH KTO-TO B
Balle KomaHje dopcupyeT OTIPaBKY HM3MeHeHUM Ha CepBep, IepelUChIBAKIIUX paboTy, Ha
KOTOPBIX 6asupoBaJiach Balla pabora, TO Ballla 3ajgada 6y[eT COCTOSIThH B OIIpe/ie/IeHUU TOrO0, UTO
UMEHHO OBLIO Ballle, @ YTO OBLJIO IIepeIliCaHO UMH.

OxaseIBaeTcsd, 4YTO IIOMHMO KOHTPOJIBHOM CYMMBI KoMMHUTa SHA-1, Git TakyKe BBIYMCISET
KOHTPOJIBHYIO CYMMY OTZEeJBHO JJIg IIaT4a, BXOAAIIETr0 B 9TOT KOMMUT. 9TO KOHTPOJIbHAsA CyMMa
HasbIBaeTcs «patch-id».

Ecii BBl CKayaeTe Iepe3allCaHHYI HCTOPUI0 U IlepebasupyeTe e€ IOBEPX HOBHIX KOMMHTOB
Balllero KOJIJIeTH, B GOJILIIMHCTBE cay4daeB Git yCIIeITHO OIIpe/iesIUT, KaKie UMeHHO M3MeHeHUs
ObLIM BHECEHBI BaMU, U IPUMEHUT UX II0BepX HOBOM BETKHU.

K 1pumMmepy, ecau B MpeAbIAyIINEeM CIeHApPUU BMECTO CAUAHUSA B KTO-TO BBIIOYKUIII
repe6asvupoBaHHble KOMMUTHI, OTMEHSII KOMMUTHI, Ha KOTOPBIX OCHOBHIBAJIAaCh Ballla paboTa MbI
BBIIIOJIHUM @it rebase teamone/master, Git 6yzeT:

* OmpenesnaTh, Kakag paboTa yHUKaJIbHa 1 Baled BeTku (C2, C3, C4, C6, C7)

* OmpeniesiaTh, KaKe KOMMUTEI He ObIJIM KOMMHUTaMU ciausgHus (C2, C3, C4)

* OmpefiesiaTh, UTO He OBLIIO IIepe3alicaHO B OCHOBHOM BeTKe (TOIbKO C2 U C3, IIOCKOJILKY
C4 — 3TO0 TOT >Ke IaT4, uto u C4')

o I[IpUMeHATDb 3TH KOMMUTHI K BeTKe teamone/master

Taxkum 06pa3oM, BMeCTO pe3ysbTaTa, KOTOPBIH Mbl MOKEM HaOJII0/1aTh Ha Bbl CHOBA BBITIOJIHSETE
CAUSTHYE IS TOU >Ke caMOM pabOoThl B HOBBIM KOMMMUT CIUSHUS, Y HAC IIOJYYHIIOCH OBl UTO-TO
BpoZze [lepeMelnieHre B HauaJsio force-pushed mmepemeIiéHHOM paboOTHI.
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git.teaml.ourcompany.com

6w -

C1 Cc4 Cé6

My Computer

teamone/master

o — o o o «— o «— o |

PucyHok 48. ITepemewieHue 8 Hauao force-pushed nepemew,éHHOU pabomul

JTO BO3MOKHO, eciau (4 u (4' paKTHUeCKHU SIBJISIOTCSI OJHUM U TeM JKe IaTyeM, KOTOPHIM ObLI
CAeJIaH BalllUM KOJUIETOM. B IIpOTUBHOM ciydyae rebase He CMOYKeT OIIpefe/IUTh AYyOJIMKAT U
CO3/lacT emé OoAWH IIaT4, IOAOOHBIM C4 (KOTOpPBIM C OOJIBIIIOM BEPOATHOCTHI He YAACTCA
PUMEHUTH YHUCTO, IIOCKOJIBbKY B HEM y>Ke IIPUCYTCTBYIOT HEKOTOPhIe U3MEHEHMS).

Bbel MO’KeTe 3TO YIIPOCTUTH, IPUMeHUB git pull --rebase BmecTo o6bryHOro git pull. Wam
CZeJIaTh 3TO BPYYHYIO € IIOMOIIbI0 git fetch, a 3aTem git rebase teamone/master.

Eciii BBl ucnosb3yere git pull M XOTHUTe MCIIOJIBL30BaTh --rebase IO YMOJIYaHUIO, BBl MOXKeTe
YCTaHOBUTHL COOTBETCTBYHOIIlee 3HaUeHHe KOHQUIypaliuu pull.rebase ¢ IIOMOIBbI0 KOMaHAB! git
config --global pull.rebase true.

Ecoin BBl paccMaTpuBaeTe IlepebasvpoBaHMe KaK CIIOCOO HaBeZieHUs IIOpsAaKa M paboraeTte C
KOMMUTaMH JIOKQJIBHO [0 HUX OTIIPaBKM WJIM Ballld KOMMHTBHI HHUKOIZIA He OyAyT JOCTYIIHBI
IIy6JIMYHO — y Bac Bcé 6yeT xopoIno. OJHaKo, ecJIv BbI IlepeMelrjaeTe KOMMUTEI, OTIIpaBJIeHHbIe
B IIyOJIMYHBIN PEIIO3UTOPHH, U eCTh BePOSATHOCTD, UTO paboTa HEKOTOPBIX JIIO/lell OCHOBBIBAETCS
Ha 3THUX KOMMMTAxX, TO Ballld [eHCTBHSI MOTIYT BBI3BAaTh CYIeCTBEHHBIE IIPOOJIEMBI, a
BBl — BBI3BAaTh IIpe3peHUe Ballleli KOMaH/bL.

Ecoii B KaKOM-TO MOMEHT BBI WJIH Balll KoJLJIera HaXOUTe He06X0UMOCTb B 9TOM, yOeIUTeCh, UTO
BCe 3HAIOT, KaK IIPUMeHATh KOMaHZAy git pull --rebase [ MUHUMH3AIIUU IIOCIEACTBUH OT
IIO/L00HBIX JeNUCTBUM.

Ilepemenienue vs. CiinssHue

Tenepb, KOorga BBI YBHIEJIHX IIEpeMeEIlleHHe KW CIHIdHHE B ,ILeI;'ICTBI/II/I, BBI MOJKETE 3a/aTbCd
BOIIPOCOM, YTO HN3 HHUX JIyUIIIE. Hpeme YeM OTBETHUTL Ha 3TOT BOIIPOC, ;[aBaﬁTe BepHéMCH
HEMHOTI0O Ha3a/ ¥ IIOTOBOPHM O TOM, UYTO O3HadYaeT UCTOPHI.

OI[Ha M3 TOYEK 3PEHHU 3aKII0YaeTCA B TOM, YTO UCTOPHA KOMMHKTOB B BallleM PEIIO3SUTOPHUH — 3TO
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3aIlliCh TOro, 4TO Ha CaMOM [JeJi€e IIPOnu30IILIO. JTO I/ICTOPI/I‘erCKI/IfI OJOKYMEHT, HeHHBIfI caM IIO
cebe, U ero HeJb3s IIoaAe/IbIBaTh. C 3TOM TOYKHU 3peHusd HM3MEeHE€HHEe HCTOPHMH KOMMUTOB
IIPAaKTHYeCKHX KOIIMYHCTBEHHO; BbI Jicéme 0 TOM, YTO Ha cCaMOM neJie IIPpOmr30IIIOo. Ho uto, eciu
IIponsonuia IIyTaHHIIda B KOMMHTAX caugHuA? Eciu 9To CIIy4daeTcd, peH03HTOpHﬁ OOJIPKEH
COXPAaHHUTDB 3TO IJId IIOTOMKOB.

[IpOTHBOIIOJIOKHAS TOYKA 3PEHUS 3aKJIH4YaeTcsd B TOM, UTO UCTOPUSI KOMMHUTOB — 3TO MCTOPHS
TOro, KaK OBLI cAejlaH Ball NPOeKT. Bel He IIyO/JHMKyeTe MEpPBBIM UEPHOBUK KHUTH WU
WHCTPYKIIMU II0 TIO/JlepsKKe Balllero IMPOorpaMMHOT0 obecreueHHs], TaK KaK 3TO HY)KZaeTcs B
TIIATeJIbHOM peJaKTUpoBaHUU. CTOPOHHHKU 3TOr0 Jlarepsd CUMTAIOT HCIIOJIb30BaHUE
HHCTPYMeHTOB rebase m filter-branch crmocoboM pacckasaTh HCTOPHUI0 IIpOEKTa HAWJIYUIINM
06pasoM /1 6yAyIIUX YU TaTeIen.

Tellepb K BOIIPOCY O TOM, YUTO JIydllle — CIMSHHUE WM IlepebasvpoBaHUe: HafleloCh, BBl BHUJIUTE,
YTO 3TO He TaK IPoCTO. Git— MOIIHBIM MHCTPYMEHT, II03BOJISIOIIHUM BaM /leJlaTh MHOTOe C Balllel
HCTOPHeH, OJHAKO KaK/asd KOMaH/a ¥ KaK/bIH IIPOeKT UHAUBHyaleH. Tellepb, KOI7ia BBl 3HaeTe,
Kak paboraroT o06a 3TH IIpUéMa, BBIOOp —KaKOM K3 HUX OyAeT Jydlle B BalleHd
CUTyallul — 3aBUCHUT OT Bac.

IIpu 3TOM, BBl MO’KeTe B3Th JIy4lllee OT 0O0MX MHPOB: HCIIOJIb30BaTh IlepebasupoBaHUe [JIs
HaBeJleH!d I0ps/iKa B UCTOPHH BallIMX JIOKAJIbHBIX H3MEeHeHHH, HO HUKOIZIAa He IIPUMEeHSITh ero
IJIS1 yoKe OTIIPaBJIeHHBIX KyJja-HUOYAb N3MeHEeHUH.

3aK/JIloUeHHue

MspI paccMoTpeny 6a30Bble QYHKIIUM BeTBJIEHUS U CIUSHUA B Git. BBl 10/DKHBI OBITH CIIOCOGHBI
CBOGOJHO CO3/]aBaTh M II€PeKJI0UaThCs Ha HOBYIO BETKY, IIE€PeKJII0UaThCs MeXAYy BeTKaMU U
C/IUBATh JIOKaJIbHbIe BETKU BMecTe. Takoke BbI JO/DKHBI YMeTh BBIKJIAbIBATH BETKH Ha OOIIMI
cepBep, paboTaTh C APYTUMU JIIOABMU HaJ, 00IIMMH BeTKaMU U I1epe6a3upoBaTh Ballld BEeTKU [0
TOTO, KaK OHU CTaHYT JOCTYIIHBI APYTUM pa3paboTuyukaM. /lasiee MBI IIOTOBOPUM O TOM, UTO BaM
He0oO6X0IMMO /I 3aIlycKa COGCTBEHHOTO cepBepa C XOCTUHIOM /111 Git-perio3uTopusl.
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Git Ha cepBepe

K aToMy MOMEHTY BBl YK€ JIOJ/DKHBI YMEThH [leslaTh OOJIBIIYI0 YacTh IIOBCEAHEBHBIX 3afjad, It
KOTOPBIX BBI OyZeTe MCIOIBb30BaTh Git. OmHAKO, /11 COBMeCTHOM paboThl B Git, BaM He06X0qUM
yIAaéHHBIN perro3uTopuil. HecMoTps Ha TO, UTO TeXHUYECKH BBl MOYKeTe OTIIPaBJIATh U 3a6UpaTh
W3MeHeHUs] HeIlOCPe[CTBEHHO U3 JIMYHBIX PEHO3UTOPHEB, JejlaTh 3TO He peKOMeHAyeTcs. Bbl
JIETKO MOYKeTe UCIIOPTUTH TO, HaJl UeM paboTaroT Apyrue, ecay He 6y/ieTe akKypaTHEIL. K ToMy ke,
BaM OBl HaBepHSKA XOTEJIOCh, YTOOBI OCTaJIbHbIe UMEJIH JOCTYII K PEIIO3SUTOPHIO Jjake eCJIM Balll
KOMITLIOTEpP BBHIKJIIOUEH, I03TOMY HaMuue 6ojiee HAMEKHOTO PEeIO3UTOpPUsI OOBIYHO BechbMa
rmosie3Ho. I[IpeAlIOYTUTENBHBIA MeETOJ, B3aMMOJEMCTBUI C KeM-JTU60—3TO COo3JaHue
IIPOMEKYTOYHOr0 PEIlO3UTOpPHsl, K KOTOpoMy BBl oba OyZeTe MMeTh [JOCTYI, U OTIIpaBKa H
IIoJIyueHHe U3MeHeHHU yepe3 Hero.

3anycTuth Git-cepBep [0CTaTOYHO IIPOCTO. /151 Hadasa cjlef[yeT BhI6paTh IIPOTOKOJI, KOTOPBIH BB
Oy/ieTe HCII0JIb30BaTh [JIs1 CBSI3K C CepBepoM. /lOCTYIIHBbIe IIPOTOKOJIBI C UX /IOCTOMHCTBAMH U
HeJJOCTaTKaMH{ OIIMCHIBAIOTCI B IIepBOM 4YacTH 3TOM WIaBbl. Ciefylolyie YacTH OCBEIAloT
6a3oBbrle KOHQUTYpaIMU C HCIIOIb30BAaHHEM 3THX IIPOTOKOJIOB, a TaK)Ke HACTPOHKY Balllero
cepBepa g paboThl C HUMU. /lajiee MBI PACCMOTPUM HECKOJIHLKO BapHaHTOB TOTOBOTO XOCTHUHIA,
KOTOpbIe MOKHO HCII0/Ib30BaTh, €CJIM BBl He IIPOTUB PasMeCcTUTh Balll KOJ Ha Uy>KOM cepBepe U
He XOTUTe MyUYHUTHCS C HACTPOMKaMHU U IIO/ep>KKOM Balllero CO6CTBEHHOTO cepBepa.

Ecii Bac He WHTepecyeT HAcTpoMKa COGCTBEHHOTO CepBepa, BbI MOJKeTe IIEpeHTH cpasy K
TIOCJIeTHEH YacTH 3TOH IJIaBHI 11 HACTPOMKHM aKKayHTa Ha Git-XOCTHHTIe, a 3aTeM IIepeHTH K
CJIeyIOIe I7IaBe, I7ie MBI OOCYAMM pas3IMYHEIE acIIeKThI paGoTHI C pacIpe/ieIeHHOM CUCTeMOU
KOHTPOJISI BEPCUH.

VnanéHHBIA Pero3UTOPUI — 3TO OOBIYHO 2016l (Wucmelil, bare) peno3umopuii— perno3uTOpun
Git, He uMeroITHUI paboyero KaTasora. II0CKOJBKY 3TOT PEIIO3UTOPUI HCIIOIb3YeTCs TOIBKO IS
o6MeHa, TO HET MPUYMUH CO3/[aBaThb Pab0ouyr0 KOIMMK GaljioB Ha AUCKe — AOCTAaTOUYHO XPaHUTH
TOJILKO faHHBIe Git.

I[Ipoiiie TOBOPS, TOJIBIM PEIIO3UTOPUN COLEPIKUT TOJABKO KaTaJsIor .git Balllero IIpoeKTa U HUYero
0OOoJIBLIIIe.

ITPOTOKOJIBI

Git ymeeT paboTaTh C 4eTHIPbMS CETeBBIMU IIPOTOKOJIAMU [JISI Ilepe/ladd JaHHBIX: JIOKAJTbHBIMH,
HTTP, Secure Shell (SSH) u Git. B aT0¥ yacTH Mbl 06CYZUM Ka>KAbIM U3 HUX U B KaKHUX CIIy4asdx
CTOUT WJIH HE CTOUT €r0 UCI0JIb30BaTh.

JIoKaJIbHBIN IPOTOKOJI

Ba3oBbIM  IIPOTOKOJIOM  gBJIAeTCI JIOKA/AbHBLL NPOMOKOA, Ui KOTOPOro  yIaJéHHBIN
PeIlo3UTOPUIL — 3TO APYTOM KaTaJIor Ha [AucKe. Haubosiee 4acTO OH MCIOJIb3YeETCd, €CJIU BCe
4eHbl KOMaH/Ibl UMEKT JOCTYII K 00111eil ¢paiisioBoii crucTeMe, HarlpuMep K NES, Wi, 4To MeHee
BEpPOSITHO, KOIZla BCe paboTarT Ha OJHOM KoMIIbioTepe. [lociefHMII BapuaHT He HJeaJleH,
IIOCKOJILKY BCe KOIIMM BallleT0 PeIlO3UTOPHSI HaXOAATCAd Ha OJHOM KOMIIbIOTEpe, YTO Pe3KO0
yBeJIMYUBaeT BEPOSITHOCTD IIOTEPATH BCE.
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Ecim y Bac cMOHTHpOBaHa 00Iast ¢paiiyioBas CUCTeMa, BBl MOKeTe KJIOHUPOBATh, OTIIPABJIATL U
I10JIy4aTh M3MeHeHUs U3 JIOKAJbHOIO PeIlo3UTOpHsA. UTOOBI KJIOHHUPOBATh TaKOM PEIO3UTOPHHA
UIU [100aBUTH €ro B KadyeCcTBe YIaJEHHOIO B CYI[eCTBYIOIUM IIPOEKT, MCIIOJIBL3yHTe IIYTh K
perosuTopuo B kauecTBe URL. Hammpumep, /i1 KJIOHHPOBAHHUI JIOKAJILHOIO PEIIOSUTOPHS BEI
MO’KeTe BBIIIOJIHUTE UTO-TO BPOJiE 3TOI0:

$ git clone /srv/git/project.git

W sToro:

$ git clone file:///srv/qgit/project.git

Git paboTaeT HEMHOIO IIO-APYIOMY, €CJH BBl IBHO yKakeTe IIpedpukc file:// B HadaJle Balllero
URL. Korga BBI IIPOCTO yKasblBaeTe IIyTh, Git IBITAETCI HCIIOJIL30BaTh >KECTKUE CChUIKH WA
KOIIMpoBaTh HeobxoxuMble ¢aiiibl. Ecoiu BeI ykasbiBaeTe file://, Git paboTaeT ¢ JaHHBIMU TaK
JKe, KaK IIpU MCII0JIb30BAHHWHU CETEBBIX IIPOTOKOJIOB, UTO CHMIDKAaeT 3QQPeKTHUBHOCTH Ilepefaydu
NAaHHBIX. [IpHYUHON I UCII0Ib30BaHUA file:// MoXKeT OBITh HEOOXOJUMOCTh CO3JaHUS YHUCTOMU
KOIIMU PEeNo3uTOopusd 6e3 JIMIITHUX BHEIIHUX CChIJIOK U O0BEKTOB, OOBIYHO II0CIe UMIIOpTAa U3
IPYIOM CHUCTeMBl YIIpaBJIeHUs BepCHSIMHU WM 4Yero-TO II0X0XKero (3afayu II0 06CIyKUBaHHUIO
paccMoTpeHsl B pasfese Git usHyTpu). Mel 6yZileM UCII0/Ib30BaTh OOBIYHBIE IIYTH, IIOCKOJILKY 3TO
IIpaKTHUYeCKH BCeIa ObIcTpee.

UTo6bl [00AaBUTH JIOKAJIbHBIA PpEIO3UTOPHUM B CYIIECTBYIOIIMM IIPOEKT, BBl MOJXKETe
BOCII0JIb30BaThCA KOMaH/OM:

$ git remote add local_proj /srv/git/project.git

TeHepL BBI MOJKeTe OTIIPABJIATE U IIOJIYy4aTh U3MEHEHHS U3 3TOI'0 PEIIO3UTOPHA TaK, KaK BEI 3TO
JeJiaIn I1I0 CETH.

JloCcTOUHCTBA

[IpenMylllecTBa OCHOBAaHHBIX Ha (aillax pel03UTOPHUEB B TOM, UYTO OHHU IIPOCTHI U HCIIOJIb3YIOT
CYILIeCTBYIOII[FEe pasTpaHUYeHUs IIpaB Ha Qaiyibl U ceTeBOM AOCTyIl. Ecau y Bac y»Ke ecThb 06111as
¢aiyioBasi cHUcTeMa, JAOCTYyI K KOTOPOM HMMeeT BCS KOMaH/Ia, HACTPOMKAa PEIO3UTOpPHUS OUYeHb
ImpocTa. Bel IToMeliaeTe TOJIBIN PEIIO3UTOPUHN Ty/Ia, Ky/la BCe UMEIT TOCTYIL, U BBICTaBJIsIeTe IIpaBa
Ha YTeHHe U 3aII1Ch, KaK BbI OBI 3TO CJeJIaIy AJIs1 JJI0O0T0 APYyroro o611iero KaTaaora. Mbl 06CyiuM,
KaK 3KCIIOPTHPOBATh TOJIYI0 KOIHIO PEIIO3UTOPHS IJIs1 3TOM Iejd, B CJeLyIOIeM paszese:
YcraHoBKa Git Ha cepBep.

Taxxe 39TO XOpoIllag BO3MOXXHOCTH OBICTPO IIOJYUYUTH HapabOTKM M3 Ybero-To paboyero
penrosuTopus. EC/IM BBI U Balll KoJulera paboTaeTe HaJ OJHUM U TeM JKe IIPOeKTOM, U OH XOYeT,
4TOOBI BBI UTO-TO IIPOBEPUJIH, TO 3allyCK KOMaHAbI Bpoge git pull /home/john/project 3agacTyro
IIpOoLIe, YeM OTIIPaBJIATH U 3a6MpaTh C YAAJIEHHOIO cepBepa.
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HemocraTku

HeocTaTOK 3TOTO METO/Ia B TOM, UTO OOIITUH JOCTYII 06BIYHO CJIO)KHEe HAaCTPOUTD U IOJIYIUTD U3
pasHBIX MeCT, YeM IIPOCTOM ceTeBOM JOCTYIL. EcC/IM BRI XOTHUTE OTIIPABJISATH CO CBOET0 HOYTOYKa
HaXOo/sACh JOMa, BBI JOJDKHBI CMOHTHPOBATh YAAMEHHBIN AUCK, UTO MOXKET 0Ka3aThCs CJI0JKHee U
Me/[JIeHHee, 4eM JTOCTYII II0 CeTH.

Taxoke BaKHO YIIOMSHYTh, UTO He BCeI/la UCII0JIb30BaHUe 00Ilell TOUKU MOHTHUPOBAaHUSA IBJISAETCA
OBICTPEHNIIMM BapHUaHTOM. JIOKaJIbHBIN PEIIO3SUTOPHUM OBICTDP, TOJIBLKO €CJIM BBl MMeeTe OBICTPBIM
IOCTYII K faHHBIM. Permosuropuit Ha NFS yacTo MeJjieHHee, YeM Pelo3suTopuil yepes SSH Ha ToM
JKe cepBepe, II03BOJIAIOIIMMI Git MCII0/Ib30BaTh Ha IIOJIHYIO JIOKaJIbHbIE TUCKU Ha KaKI0M CUCTeMe.

HakoHeIl, 3TOT IIPOTOKOJI He 3allUINaeT PeIIO3UTOPHUI OT CJIy4alHOTO IIOBpeKAeHUs. Bce
TI0JTb30BATEJIX UMEIOT JOCTYII K «yIaJIEHHOMY» KaTaJoTy U HHYEero He MeIllaeT U3MEeHEeHUI0 WU
yIaJIeHUI0 BHYTPeHHUX ¢paiyioB Git 1, Kak cIe/ICTBHe, IOBPEXKIEHUI0 PEIIO3UTOPUSL.

IIpoTokosel HTTP

Git MoxceT pabortaTh uepe3 HTTP B IByX pasjM4HBIX pekumax. /lo Bepcud Git 1.6.6 O6bLI TOJIBKO
OJIUH PEe’KHM, OUeHb IIPOCTOM U IIpefHasHaUYeHHEIN TOJIBLKO IJI1 YTeHUd. B BepcHuu 1.6.6 ITOSBUICA
HOBBIY, OoOJiee YMHBIM peXXUM, II03BOJMIOINUM Git 6oJiee HMHTe/UIEKTyaJbHO OIIpeflesIaTh
HeoOXOZUMOCTD IIepeJadyl JaHHBIX, HAIllofo6Ke TOro, KakK 3TO IIPOMCXOLUT IIPH HCII0JIb30BaHHUU
SSH. B mociemHue rofbl HOBBIM IIPOTOKOJI CTAJI OYEHb IIOIIYJIIpEeH, TaK KaK OH IIPOIle A
roJsib3oBaTesid U 6osee a¢ppekTrBeH. HoBasg Bepcus 4acTo HasbiBaeTcs: YmHbiM (Smart) HTTP, a
crapas Tynvim (Dumb) HTTP. CHauajia Mbl paCCMOTPUM YMHBIH IIPOTOKOJL.

VMHusbIi HTTP

«YMHBIN» npoTokos HTTP pa6oraeT cxokuM ¢ SSH miu Git-mpoTokosiaMu 06pa3oM, HO IIOBepX
cra”HzapTHBIX HTTP/S MOPTOB U MOXKeT HUCII0/Ib30BAaTh PasJIMYHble MeXaHU3Mbl ayTeHTUUKALTUU
HTTP, aT0 4acTo IIpollie [JId I10/1530BaTesIsd, YeM YTO-TO Bpoze SSH, TaK KaK MO’KHO HMCII0JIb30BaTh
ayTeHTUPHUKAIIHIO 110 JIOTUHY/IIapOJIt0 BMeCTO YCTaHOBKU SSH-KIIIOUei.

HaBepHoe, ceiiuac 0OH cTaJl HauboJiee IIOITYJIIPHBIM CIIOCO60M HUCII0/Ib30BaHUA Git, TaK KaK MOXKET
UCII0JIb30BaThHCA U 11 aHOHUMHOTO J0CTyIIa KaK IIPOTOKOJI git://, ¥ I OTIIpaBKU U3MEeHEeHUU C
ayTeHTUQUKaIMeN U I poBaHUEM KaK IIPOTOKOJI SSH. BMecTo MCII0/Ib30BaHMs pasHbIX a/ipecoB
URL pgjg aTHUX Ifesiedl, MOXKHO HCIIOJIb30BaTh ofguH URL axpec mia Bcero. Eciiy BBI IIBITaeTeCh
0TOC/IaTh U3MEHEHUs U PeHo3UTOpUM TpebyeT ayTeHTUPUKALIUM (0OBIYHO TaK U eCTh), CepBep
MOJKeT CIIPOCUTH JIOTHH U I1apoJib. To Ke KacaeTcs U LOCTyIIa Ha YTeHUe.

Ha camoM fresie i1 cepBrcOoB Bpoze GitHub, agpec URL, KOTOPBII BBl UCIIOJIb3yeTe I IIPOCMOTPa
pernrosuTopud B 6paysepe (Hampumep, https://github.com/schacon/simplegit), MO’XHO HCII0JIb30BaTh
IJI1 KJIOHUPOBaHUS WUIH, €CJIU Y BaC eCTh JOCTYII, [/ OTIIPaBKU U3MEeHeHU.

Tymoit HTTP

Ecyiv cepBep He oTBeuaeT Ha YMHBIU 3arpoc Git mo HTTP, kimeHT Git ITombITaeTcd OTKaTUTHCA Ha
6osiee mpoctoit Tynoii HTTP-tipoTokos. Tymoi IIPOTOKOJ 0KHUJAET, UTO TOJIBIHA pero3uTopuit Git
OyzeT 06CIy>KUBATHCSI Beb-cepBepoM Kak Habop ¢arios. IIpesecTs Tymoro nportokosia HTTP —B
IIPOCTOTEe HACTPOUKHU. ITo cyTH, BCE, UTO HEOOXOAUMO C/iesIaTh — IIOMECTUTD T'OJIbIH PEIlO3UTOPUN
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B KOpHeBOHM KaTajyior HTTP ¥ ycTaHOBUTH 06paboTUHK post-update(cMoTpu Xyku B Git). Termepb
KasK[bIF MOXKeT KJIOHUPOBATh PeIlO3UTOPHUI, ecIi UMeeT I0CTYII K BeO-cepBepy, HA KOTOPOM OH
O6b11 pasMelrieH. TakuM 06pas3oM, UTOOBI OTKPBITH JOCTYII Ha UTeHHEe K BallleMy pPeIlo3UTOPHIO
nocpenctBoM HTTP, Hy»KHO clies1aTh UTO-TO HaIlofobue 3TOro:

$ cd /var/www/htdocs/

$ git clone --bare /path/to/git_project gitproject.git
$ cd gitproject.git

$ mv hooks/post-update.sample hooks/post-update

$ chmod a+x hooks/post-update

Bor u Bcé. Ob6paboTumk post-update, BXomamuit B cocTtaB Git II0 yMOJIYaHUIO, BBIIIOJIHSIET
HeoOX0AMMYK KoMaHAay (git update-server-info), 4YTOOGBI IIOJIlydeHHe U3MEHEHUN U
KJIOHMpoBaHMe 110 HTTP pa6GoTasu IIpaBWUJIBHO. JTa KOMAaH/A BBIIIOJHSIETCS, KOIZA BBI
OTIIpaBJIsieTe U3MEeHEHUS B PelIO3UTOPHUI (BO3MOYKHO ITocpeficTBOM SSH); 3aTeM ocTabHbIE MOTYT
KJIOHUPOBATh €T0 KOMaH/[01

$ git clone https://example.com/gitproject.git

B paccMOTpeHHOM IpuMepe MbI UCII0JIb30BaJIN KaTasor /var/www/htdocs, 0OBIYHO HCII0JIbL3yeMBbIH
cepBepoM Apache, HO BBl MOJKeTe MCIIOJIb30BaTh JIIOOOM Beb-CepBep, OTHAIOIINUM CTaTUYeCKUe
IaHHbIe, PacCIIOJIOKUB TOJIBIM Pelo3UTOPUM B HY)KHOM KaTaJsore. /laHHble Git IIpe/CTaBJISIOT
co60i1 06b1uHbIE Qaiiiibl (B paspese Git USHYTPU IIPUBEAEHEI eTalu 0THauYd TaKUX QpaiioB).

UYarrie Bcero BbI OyieTe UCI0ab30BaTh YMHBIN HTTP 151 yTeHus/3amnuicy, 160 TyIloi TOJIBKO A1
yTeHUs. Ciydyal COBMECTHOIO UX HCII0JIb30BaHUA BCTPEYaTCa PeLKo.

JlocTOUHCTBA

MBI coCpef0OTOUMMCS Ha IIpeuMyIllecTBaX YMHOU Bepcuu npoTokosia HTTP.

IIpocToTa HCIIO/IB30BaHUSA OAHOrO ajgpeca URL [yid BceX THIIOB JOCTYyIIa W ayTeHTHUQUKAIIAU
TOJIbKO IIpU HeOOXOJUMOCTH YIIpolliaeT paboTy [jId KOHEYHOIO II0JIb30BaTessd. BO3MOXKHOCTH
ayTeHTUQUKAIIUHU I10CPeICTBOM JIOTUHA U I1apoJIsd TaKKe TaéT IIPeuMYILecTBO Itepef SSH, Tak Kak
II0JIb30BATe/JIAM IIepeJ MCIIOJb30BaHKMeM He HY)KHO co3gaBaTh SSH-KIOUM M 3arpy’kaTbhb
IIyOJIMYHBIN K/II0Y Ha cepBep. /U1 HEOIIBITHBIX I10/Ib30BaTe/Iel WU I10J1b30BaTeIed CUCTeM, I7ie
SSH maJsio pacopocTpaHéH, 3TO OOJIBIION IUIIOC. ITO TaKyKe OYeHb OBICTPHIA M 3QPeKTHUBHBIN
IIPOTOKOJI, CPaBHUMBIH ¢ SSH.

BBl Taxoke MOJKeTe IIPeJOCTaB/IATh AOCTYII K CBOMM PEIIOSUTOPHUAM TOJIBKO AjIA uTeHus 1o HTTPS,
mudpysa CoLep KHUMoOe IIlepeflaud; MJIM BBl MOJXKeTe 3alTH TaK [JaJieKo, YTO KJIMEHTHl OyAyT
HCII0JIE30BaTh IIePCOHAIbHEIE IIOAIIHMCAaHHbIe SSL-cepTUUKATEL.

Apyroi miaroc B ToM, uTo HTTP/S oueHb pacipocTpaHEHHBIE IIPOTOKOJIBI U KOPIIOpaTUBHBIE
O6paHMaysphl YaCTO HACTPOEHHI /I paspelleHns UX paboThl.
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HemocraTku

Ha HekoTOpbIX cepBepax Git moBepx HTTP/S Mo)XKeT OBITH HEMHOTIO CJI0KHee B HAaCTPOMKe II0
cpaBHeHHUIO ¢ SSH. KpoMe 3TOr0, IIpeuMyIIecTBa APYIUX IIPOTOKOJIOB JOCTyIIa K Git mepess YMHBIM
HTTP HesHaUHUTEJILHEI.

Eciu BBl Ucnosib3yeTe HTTP a1 ayTeHTUOUITMPOBAHHOM OTIIPaBKM M3MEHEHUH, BBOJ, YUETHBIX
JaHHBIX 3a4acTyl0 CJIOXKHee, UeM IIpHU MCIIOJb30BaHMU SSH-kiroueid. HO ecTb HECKOJIBKO
HHCTPYMEHTOB [UId KellIMPOBaHMUsA Y4YE€THBIX [aHHBIX, BKIo4dagd Keychain access Ha OSX u
Credential Manager Ha Windows, KOTOpbIe BBl MOKeTe HCII0JIb30BaTh JJI YIIPOILeHUs IIpoliecca.
B paspmene XpaHuiauile VYETHBIX J[aHHBIX pacCKasblBaeTcd KaK HAaCTpPOUTb Oe3olacHoe
K3IlIMpOBaHUe I1apoJIsd B BallleM CUCTeMe.

IIporokos SSH

YacTo UCII0/Ib3yeMBbIX TPaHCIIOPTHBIN IIPOTOKOJI IS CAMOCTOATEeIbHOIO XocTUHra Git—3To SSH.
ITpryrHa 3TOTO B TOM, YTO AOCTYII I10 SSH y’ke ecTb Ha MHOI'HX CepBepax, a eCId ero HeT, TO ero
OYeHb JIeTKO HacTpouTb. K ToMy ke, SSH —IIpOTOKOJI C ayTeHTUUKaIlHel, U ero 6jarogaps
PacIIpoCTPaHEHHOCTU 0OBIYHO JIETKO HACTPOUTH U UCII0Ib30BATh.

UTo6bl KJIOHUpOBaTh Git-perrosuTopuil 1o SSH, BBl MoO)KeTe yKasaTb Iipedukc ssh:// B URL,
HalpuMep:

$ git clone ssh://[user@]server/project.git

VI MO>KHO HCII0JIb30BaTh U1 IIPOTOKO0Ia SSH KpaTKUii CHHTAaKCUC Haofobue scp:

$ git clone [user@]server:project.git

Tax>xke BBI MOJKeTe He yKas3bIBaTh UM IT0JIb30BaTess, Git 6y/ieT UCII0Ib30BaTh TO, 10/ KOTOPHIM
BBI BOIIJIM B CHCTEMY.

JlocTOUHCTBaA

SSH nMeeT MHOKeCTBO JOCTOMHCTB. Bo-mepBBIX, SSH [0CTaTOYHO JIETKO HACTPOUTH — JE€MOHBI
SSH pacrpocTpaHeHbl, MHOTHME CUCTeMHbIe a/MUHHUCTPATOPLI UMEIOT OIIBIT PaboThl C HUMHU U BO
MHOI'MX JUCTPUOYTUBAX OHU IIpelyCTaHOBJIEHB] WU eCTh YTUINUTHI I YIIpaBJIeHUsd UMU. /lajiee,
moctynr 1o SSH 6Ge3omaceH — JaHHBbIE IlepefaloTCsd 3allMPpPOBaHHBIMU II0 aBTOPU30BAaHHBIM
KaHaslaM. HakoHel], Tak >ke KakK ¥ IIpoTokosbl HTTP/S, Git M JIOKaJbHBIA IIPOTOKOJ, SSH
spdexTHBeH Oilarozapsa MaKCUMaJIbHOMY CoKaTHIO JAHHBIX IIepe]| Ilepefadyei.

HemocraTku

HepoctaTok SSH B TOM, 4TO, UCIIOJIb3yS €ro, Bl He MOKeTe 00eCIlleUruTh aHOHUMHBIN TOCTYII K
penosuTopuro. KiimeHTHI 0010/ CHbl UMETh [0CTYII K MallliHe 110 SSH, faxke g pab0ThI B pekume
TOJIBKO Ha YTeHHe, YTO Aes1aeT SSH HeIoAXOAAIINM [JIS IIPOEKTOB C OTKPBITBIM HMCXOZHBIM KOZOM.
Econ BBl  HcHoJb3yeTe Git TOJABKO BHYTPH KOPIIOPAaTUBHOM CeTH, TO, BO3MOYKHO,
SSH — eIMHCTBEHHEIN IIPOTOKOJI, C KOTOPBIM BaM IIPHUAETCI UMeTh [eso. ECIM jKe BaM HY>KeH
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QHOHUMHBIHN JIOCTYI Ha UTeHHe 71 CBOUX IIPOEKTOB, IPUAETCS HAaCTPOUThL SSH y1st ce6s1, YTOOHI
BBIKJIQ/IBIBATh U3MeHEeHUs, U UYT0-HUOYb APYTOe IJIsI IPYTUX, NI CKaUUBaHUS.

Git-mpoToKoJI

Cienmyrolnuii IIpOTOKOJ — Git-mpoTokos. BmecTe ¢ Git IIocTaBisieTcd CIeIlHaZbHBIN J1€MOH,
KOTOPBIH CIIyIIaeT OTAeJbHBIU HOPT (9418) U IIpeocTaBisgeT CEPBUC, CXOXKHUU C IIPOTOKOJIOM SSH,
HO abCoJIIOTHO 6e3 ayTeHTUGUKAIIMU. UTOOBI HUCII0JIb30BaTh Git-IIPOTOKOJI [IJI PEIIO3UTOPUS, BBl
NOJ/DKHBL co3faTh ¢ari git-export-daemon-ok, MHaue neMoH He OyzeT paboTaTb C 3ITUM
pernosuTopreM, HO CJefyeT IIOMHUTb, UTO B IIPOTOKOJIE OTCYTCTBYIOT Cpe/cTBa 06€30IIaCHOCTHU.
COOTBETCTBEHHO, JIIOO0M pPeIosuTopui B Git MoKeT OBITH JIUO0 OCTYIIeH I KJIOHUPOBaHUS
BceM, 160 HeT. Kak ciefcTBHe, 0OBIYHO OTIIPABJIATH M3MeHeHMd II0 3TOMY IIPOTOKOJIy HeJsIb3s.
Bel MO’KeTe OTKPBITH JOCTYII Ha 3allMCh, HO M3-3a OTCYTCTBUSA ayTeHTUQUKAIIUU B 3TOM CJIy4ae
KTO yropHo, 3Hasg URL Ballero IIpoeKTa, CMOXKeT ero HU3MeHUTb. B o06IeM, 3TO pegko
UCII0JIb3yeMasi BOSMOKHOCTE.

JlocTOMHCTBA

Git-IIPOTOKOJI — YacTO CaMbIi OBICTPBIM M3 JOCTYIIHBIX IIPOTOKOJIOB. ECIM y Bac IIPOEKT C
IIyO6JIMYHBIM JOCTYIIOM U 60JIBIION TpadUK, MJIM Y BaC OUYeHb OOJIBIION IIPOEKT, i1 KOTOPOIo He
TpebyeTcs ayTeHTUQUKAIIUA I10JIb30BaTesell JI1 UYTeHUs, BaM CTOMUT HAaCTPOUTHL AeMOH Git 1jsa
BaIrero poekra. OH HCII0JIb3yeT TOT Ke MeXaHH3M Ilepefavl JaHHBIX, YTO U IPOTOKOJI SSH, HO
6e3 [OIIOJIHUTEeJIbHBIX 3aTpaT Ha IIMpoBaHUe U ayTeHTUQUKALIHIO.

HexocraTku

HepmocraTkoM Git-IIpOTOKOJIa ABJIAETCA OTCYTCTBHE ayTeHTHQUKalUU. II03TOMy OOBIYHO He
ceyeT UCII0JIb30BaTh 3TOT IIPOTOKOJI KaK eJUHCTBEHHBIN CII0CO0 JOCTyIla K BallleMy IIPOeKTY.
OO6BIYHO OH HCIOJIL3yeTcsa B nape ¢ SSH win HTTPS 1j19 HeCKOJIBKUX paspaboTUMKOB, UMEIOIITUX
IOCTYII Ha 3allMCh, TOIZla KaK BCe OCTaJIbHBIe UCIIOJb3YIOT git:// ¢ JOCTYIIOM TOJILKO Ha UTeHHUe.
Kpome ToOro, aTo, BeposATHO, CAMBIN CJI0KHBIN [IJI1 HACTPOMKU IIPOTOKOJI. BBI TOJDKHEL 3aIyCTUTH
OT/ZleJIbHBIN JeMOH, JJI1 Yero HeO0OX0QUMO JIOIIOJTHUTEIbHO HacTpauBaTh xinetd miu systemd miu
UM II0/I06HBIE, UTO He BCeryia JIeTKo c/ies1aTh. Takoke HE06X0AMMO, UTOOBI CeTeBOM 9KpaH I103BOJISLI
IOCTYII Ha IOPT 9418, KOTOPBIA He OTHOCUTCA K CTaHZAPTHBIM IIOpTaM, BCeIZla paspelléHHBIM B
KOPIIOPaTUBHBLIX OpaHAMayspax. 3a CeTeBBIMH 3SKpaHaMHU KpPYOHBIX KOpIIOpaljui 3TOT
HEeU3BeCTHBIH IIOPT YacTo 3a6JI0KUPOBaH.

VcraHoBKa Git Ha cepBep

PaccMOTpuM Telephb YCTaHOBKY cepBHca Git ¢ ITOfIepKKOM 3THUX IIPOTOKOJIOB Ha CepBep.

3mecb MBI [OPUBOAWM KOMAaHABI M IIard, HeoOXoAuvMble [UI1 6a30BOH,
VIIPOIIIEHHOM YCTAHOBKHU Ha Linux-cepBep, HO 3TH CEPBUCH] MO’KHO 3allyCTUTh U

ﬁ Ha MacOS uiu Windows cepBepe. Ha caMoM Jieste, ycTaHOBKa 60e€BOTro cepBepa B
Balllei WHQPACTPYKType HeMHHyeMO OyZeT HMeThb OTJIUYMI B HaCTPOMKax
6e30I1aCHOCTH WJIA UHCTPYMEHTaX OIepalfMOHHOIN CHUCTeMBbl, HO MBI HaJleeMCs
IaTh BaM 0011jee IIOHUMaHUe IIPOUCXOJSIIETO.
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Jl711 TOTO YTOOBI IIPUCTYIUTH K yCTaHOBKe JIH060ro cepBepa Git, BBl JTOJDKHBI 9KCIIOPTUPOBATH
CYI[eCTBYIOIIIUIN PEHO3UTOPUU B HOBBIM TOJIBIM PENO3SUTOPUU — PEIlo3UTOpuil 6e3 pabouero
KaTasora. /lezaeTrcd 3TO IIPOCTO. YUTOOBI CO34aTh HOBBIM TIOJIBIH PENO3UTOPHUU —BO BpeMs
KJIOHUPOBAHUS UCIIOJIb3YUTe I1apaMeTp --bare. IIo CylecTBYHOIEMY COIJIALIEHUI0, KaTaJOTH C
TOJIIMU PEIIO3UTOPUSIMU 3aKaHUUBAKTCA Ha .git, HanpuMmep:

$ git clone --bare my_project my_project.git
Cloning into bare repository 'my_project.git'...
done.

Temeps y Bac fo/DKHa OBITH KON JaHHBIX U3 KaTasora Git B KaTaJjore my_project.git.

I'py60 roBOPS, 3TO IKBUBAJIEHTHO KOMaHIe:

$ cp -Rf my_project/.git my_project.git

TyT ecTb IIapa HeGOJIBIIINX Pas3JINYUl B dpaiiie KOHQUTYPAIIUH, HO B HAllleM C/Iydae 3Ty pasHHUILY
MOXXHO CYUTATh HeCcyIleCTBEHHOM. B aToMm ciydae GepéTcsa pemnosutopui Git 6e3 pabodero
KaTaJIoTa ¥ IIOMeIllaeTcs B OT/[eIbHBIM KaTaJIor.

Pa3mMelleHHe ToJI0ro Ppeno3uTopusa Ha cepBepe

Temepsp, Korga y Bac eCThb roJias KOIIHs Balllero Perr03UTOPHs, OCTa/IOCh IIOMECTUTE e€ Ha cepBep U
HaCTPOUTH IIPOTOKOJIBL. IIpe/ilIoJI0’KHM, UTO BBl YoKe HaCTPOUJIU cepBep git.example.com, ©MeeTe K
HeMy [OCTyII 110 SSH M XOTUTe pasMeCTHUTh BCe BalllM pello3UTOpHU Git B KaTasore /srv/git.
Cunrag, 4To /srv/git yKe eCcThb Ha cepBepe, Bbl MOKeTe [00aBUTH Balll HOBBIM PEIO3UTOPHUHI
KOITMPOBaHHEM I'0JI0OT0 PEII03UTOPHS:

$ scp -r my_project.git user@git.example.com:/srv/git

Tenephb IpyTHe 110Jb30BaTeIH, UMEIOIIIIe JOCTYII K cepBepy 1o SSH 1 mpaBa Ha UYTeHHe KaTaJiora
/srv/git, MOTYT KJIOHUPOBATh Balll peII03UTOPUH BHIIIOJTHUB KOMaH/Y:

$ git clone user@git.example.com:/srv/git/my_project.git

Ecyiv y mmosib30BaTe s eCTh IIpaBa 3allMCU B KaTasor /srv/git/my_project.git, OH aBTOMaTHU4YeCKHU
IIoJIy4aeT BO3SMOXKHOCTE OTIIPABKH H3MEHEHHH B PeIIO3SUTOPHUH.

Git aBTOMaTHYeCKH [06aBUT IIpaBa Ha 3aIlMCh B PEIIO3UTOPUH [JIs1 TPYIIIEI IIPH 3aITyCKe KOMaH/Ibl
git init c mapamerpoM --shared. Ciie[yeT OTMeTHUTB, YTO IIPU 3aIlycKe 3TOM KOMaHAbl KOMMUTEI,
CCBUTKH U IIpOYee yJajIeHbl He GYAYT.
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$ ssh user@git.example.com
$ cd /srv/git/my_project.git
$ git init --bare --shared

BujmuTe, Kak 3TO IIPOCTO, B3SITh pero3uTopuit Git, co3maTh rojiylo BepCHUI0 U IIOMEeCTUTH ee Ha
cepBep, K KOTOPOMY BBl U Balllk KOJUIETH MMeeTe JocTyn 1o SSH. Tereph BBl TOTOBBEI paboTaThb
BMeECT€ HaJl OJTHHUM ITPOEKTOM.

Ba’kKHO OTMETHUTD, YTO 3TO IPAKTHUUYECKH BCE, UTO BaM HY>KHO CJIeJIaTh, UTOOBI IIOJIYUUTh Pab0UM
Git-cepBep, K KOTOPOMY UMEIOT JOCTYII HECKOJILKO UeJI0BEK — IIPOCTO I06aBhTe yUeTHBIe 3aIIUCH C
BO3MO)KHOCTBIO JlocTymIa o SSH Ha cepBep U IOJIOXKUTE TOJIBIM PElO3UTOPUM B TO MECTO, K
KOTOPOMY 3TH IT0JTb30BaTeTH UMEIOT IOCTYII Ha UTEHHE U 3aITUCh. U BCE.

M3 HeCKOJIbKHUX IOC/HeAYIOIIUX pas/ie/IoB BBl y3HaeTe, KaK IIOy4YUThH Oo0Jiee CJIOXKHBIE
KOHOUIYypalvu. B TOM Umcile KaK He co3/laBaTh YUETHBIE 3aIlIMCH I KaXK/L0I0 I10/Ib30BaTeIsd, KaK
cfleslaTh IIYOJIMYHBIN JOCTYII Ha UTeHHEe PelO3UTOPHs, KaK YCTaHOBHUTb Beb-MHTepdeic H [p.
OpHako, IIOMHHUTeE, YTO [iJId COBMECTHOM paboThl ITaphl YeJ0BEeK Ha 3aKPBITOM IIPOeKTe, BCE UTO
BaM HYXCHO — 3T0 SSH-cepBep U I'OJIBIF PeIIO3SUTOPHUH.

MaJible yCTaHOBKH

Eci BRI HeGOJIBbINAs KOMIIAHHS HJIM BBl TOJBKO IIPOOyeTe KCII0Jh30BaTh Git B Barmeit
OpPTraHHU3aIluH U Y Bac HEeGOJIBIIIOe YHCJI0 pa3paboTYMKOB, TO BCE JOCTATOYHO IIpocTo. OMUH U3
HauGoJIee CJI0’KHBIX aCIIeKTOB HaCTPOMKHU cepBepa Git— 3To yIpaBJieHHe IM0JIb30BaTe IMH. Eciiu
BBl XOTHUTE, UTOGBI HEKOTOPhIE PEITO3UTOPUH OBLIU JOCTYIIHBI OIpPeeIEHHBIM I10JIh30BaTeJsIM
TOJIbKO Ha YTEHHeE, a OCTATLHBIM Ha UTeHHe U 3aIIHCh, TO HACTPOUTH JOCTYII U IIPUBUJIETHU OyIeT
HECKOJIBKO CJIO>KHEE.

SSH goctynn

Ecsiz y Bac y’ke eCTh cepBep, K KOTOPOMY BCe Balllk Pa3paboTUHKU UMeIOT JocTyn o SSH, mmporre
BCEr0 pasMeCTUTh Balll IePBBIH PEIIO3UTOPUI TaM, IIOCKOJIBKY BaM He HY)KHO IIPaKTHYECKU
HUYero fejaThb (KaK MBI y)Ke OOCY[WJIM B IIpemblAyIeM paszese). EcIu Bbl XOTUTe GoJiee
CJIOKHOTO YIIpaBJIeHUs IIpaBaMM JOCTyIla K BaIlllMM PENIO3UTOPHSM, BBl MOXKeTe cjieJlaTh 3TO
OOBIYHBIMU ITpaBaMH (AMI0BOM CHCTEMEBI, ITPEAOCTABJISIEMBIMU OIEPAIMOHHOM CHUCTEMOH
BaIIleTo cepBepa.

Ecsii BB XOTHUTE pasMeCTUTh Ballld PeIlO3UTOPHUHM Ha CepBepe, Ifle HeT YUYETHBIX 3allkucei IJId
YJIeHOB KOMaH/bl, KOTOPBIM TPeOYIOTCS IIpaBa Ha 3allUCh, TO BBl JO/DKHBI HACTPOUTH AOCTYII I10
SSH mj1g HuX. byfieM CUUTaTh, UTO €CJIM Y Bac [JId 3TOr0 eCTh cepBep, To SSH-cepBep Ha HEM yrKe
yCTaHOBJIEH U Yepes3 Hero BRI II0JIydyaeTe JOCTYII.

ECTb HECKOJIbKO CII0CO60B ITIpPefoCTaBUTL [OCTYI BCeM YyYacTHHUKaM Balllell KOMAaH/IbL
[lepBBIF — CO3/1aTh Y4YETHBIE 3aIllMCH I KajK[0TO, 3TO IIPOCTO, HO MOXKeT OBITH BecbMa
obpeMeHUTEe/NHFHO. BeposiTHO, BBl He 3aXOTHTe /JIsI Ka’K[I0T0 I10JIb30BaTesis BBIIIOJHATE adduser
(mu useradd) 1 3afaBaTh BpeMeHHEbIe [TapOoJIy.

BTOpOfI crrocob — 3To CO31aTh Ha CepBepe I10/Ib30BaTe A g'it, IIOIIPOCUTH BCeX YHAaCTHHUKOB, KOMY
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TpebyeTcst ZOCTYI Ha 3aIlUCh, IIPUCIATh BaM OTKPBITHIN Ki1tou SSH U T06aBUTH 3TU KIIIOUH B Gpaiir
~/.ssh/authorized_keys B moMarnrHeM KaTaJjiore I1oyIb30BaTess git. Termephb Bce 6YAYT UMETh JJOCTYII
K 9TOM MaIllHHe UCIIOIb3ysl II0JIb30BaTeqsd git. 9TO HUKAK He IIOBJHUSIET Ha JJaHHBIE B
KOMMHTE — I10JIh30BaTeJIh, 110 KOTOPBIM BBl COeTUHSIETECH C CepBepoM 110 SSH, He BO3/IeHCTBYeT
Ha CO3/JaHHble BaMH KOMMUTHL.

JApyrou croco6 cesaTh 3TO — HACTPOUTH SSH cepBep Ha MCII0JIb30BaHHEe ayTeHTUHUKAIIUH Yepes
LDAP-cepBep miM JIr060M [pPYyroM MMEIOINIMUICA Y Bac I[eHTPaJU30BaHHBIM CepBep
ayTeHTUQUKAIIUU. BBl MO’KeTe UCII0/Ib30BaTh JII000M MeXaHU3M ayTeHTUQHUKAIlUK Ha cepBepe U
CYUTaATh UTO OH OyneT paboTaTh g Git, ec/Iy I10JIb30BaTe/Ib MOXKET II0JIYYUTh JOCTYII K KOHCOJIA
o SSH.

I'eHepamnusa oTKpPhITOTro SSH KiIroua

Kak oTMeuasiock paHee, MHOTHe Git-cepBephl HUCIIOIL3YIOT ayTeHTUPUKAIIUIO 110 OTKPBITEIM SSH-
KJI0o4yaM. /IJI1 TOro 4To6Bl IIPefoCTaBUTh OTKPBITBHIM KIIKOY, KaKAbIM II0JIb30BaTeslb B CUCTeEMe
IOJDKEH ero CreHepupoBaTh, €CIM TOJIBKO 3TOI0 y>Ke He OBLIO CHeIaHO paHee. ITOT IIPOIecC
aHaJIOTUYeH BO BCeX OIlepalfMOHHBIX chcTeMaX. CHadajla BaM CTOMT YO6eQUTBCHA, UTO Y Bac eIl
HeT KJrova. IIo yMO4YaHUIO I10JIb30BaTeIbCKHe SSH KIII0OYM COXpaHAITCd B KaTasore ~/.ssh
IoMalllHeM KaTaJlore II0JIb30BaTeJsd. Bbl MoJKeTe JIeTKO IIPOBEPUTh Ha/IM4yHe KJII4a Iepeijd B
9TOT KaTaJIOT ¥ IIOCMOTPEB €r0 COIeP;KUMOE:

$ cd ~/.ssh

$ 1s

authorized_keys2 1id_dsa known_hosts
config id_dsa.pub

Hiurte ¢panl ¢ uMeHeM 1d_dsa MM id_rsa U COOTBETCTBYHIIUU eMy Galil ¢ paclIupeHueM .pub.
daiy1 ¢ pacuipeHueM .pub—3TO Balll OTKPBITHIM KJIHOY, a BTOPOM ¢(aiy— Balll IIPUBATHBIA
KIro4. Ecoir yKkasaHHBIe ¢aiiyibl ¥ BaC OTCYTCTBYIOT (MJIM Jlake HET KaTasora .ssh), BBl MOYKeTe
CO3/1aTh UX HCIIOJIL3YA IIporpaMmy ssh-keygen, KoTopast BXOJAUT B COCTaB ItakeTa SSH B cucremMax
Linux/Mac, a g Windows 1mocrasJsieTcs BMecTe ¢ Git:

$ ssh-keygen -o

Generating public/private rsa key pair.

Enter file in which to save the key (/home/schacon/.ssh/id_rsa):
Created directory '/home/schacon/.ssh'.

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /home/schacon/.ssh/id_rsa.

Your public key has been saved in /home/schacon/.ssh/id_rsa.pub.

The key fingerprint is:
d0:82:24:8e:d7:f1:bb:9b:33:53:96:93:49:da:9b:e3 schacon@mylaptop.local

CHagasa IIporpamMMa IIOIIPOCHUT YyKasaThb pacIlojiokeHWe ¢aiia [ COXpaHeHHs KJIrda
(.ssh/id_rsa), saTeM ABa’kAbl BBECTHU IIapoJb [JId INMH$poBaHUA. ECIM BBl He XOTHUTE BBOJUTH
I1apojib Ka)KAbIM pa3 IIPH MCIOJIb30BAHWHM KJH0Ya, TO MOYKETe OCTaBUThb €ro IIyCTBIM WU
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HUCII0JIb30BAaTh IIPOrpaMMy ssh-agent. ECJIM BBl pellMIM KMCIIOJIb30BaTh IApOoJIb JJI IIPUBATHOIO
KJI04Ya, TO HACTOATEJbHO PEKOMEHJyeTCsI HCI0JIb30BaTh OIIUI0 -0, KOTOpas II03BOJIAET
COXPaHUTH KJIFY B popmare, 60Jiee yCTOMUMBOM KO B3JIOMY METOOM I10/100pa, YeM CTaHZAAPTHBIA
dopmar.

Terepp Ka’KAbIM I10JIb30BaTeJIb JIOJDKEH OTIIPAaBUTH CBOM OTKPBITHIM KJ/IIOU BaM WU TOMY, KTO
aIMUHUCTPUpYyeT Git-cepBep (I1ogpasyMeBaeTcs, 4YTo Ball SSH-cepBep y>Ke HaCTpOeH Ha paboTy C
OTKPBITBIMU  KJIO4UaMu). /[I1 3TOTO [0CTaTOUYHO CKOIIMPOBATh COJep KUMoOe ¢aiia ¢
paciiupeHreM .pub U OTHPAaBUTH €ro M0 3JIEKTPOHHOM I1ouTe. OTKPBITHIA KJIHOYU BBIIJISAUT
IIPUMePHO TaK:

$ cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1yc2EAAAABIWAAAQEAk1OUpkDHr fHY17SbrmTIpNLTGKITjom/BWDSU
GP1+nafz1HDTYW7hdI4yZ5ew18IH4IW9jbhUFrviQzM7x1ELEVF4h91FX5QVkbPppSwg@cda3
Pbv7k0d]/MTyB1WXFCR+HA03FXR1itBqxiX1nKhXpHAZsMciLq8V6RjsNAQwdsdMFvST1VK/7XA
t3FaoJoAsncM1Q9x5+3VOWw68/eIFmb1zuUF1jQIKprrX88XypNDvjYNbybvw/PbOrwert/En
mZ+AWA0ZPnTPI89ZPmVMLuayrD2cE86Z/118b+gw3r3+1nKatmIkjn2s01d@1QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

Bosiee 1ogpo6HOE PYKOBOACTBO IIO0 CO3JaHHI0 SSH-KIOUell M KOHQUIypaluyd KJIMEeHTa Ha
pasJIMUYHBIX CHUCTeMAaX Bbl MOJKeTe HaWTU B pyKoBojacTBe GitHub Ha https://docs.github.com/en/
github/authenticating-to-github/generating-a-new-ssh-key-and-adding-it-to-the-ssh-agent.

HacTpauBaeM cepBep

JlaBaiiTe pacCMOTPHUM HAaCTPOMKY AocTylia 1o SSH Ha CTOpoHe cepBepa. B aToM mmpumepe MBI
OyzeM wucHosnb30BaTh MetTon authorized_keys miaa ayTeHTHOUKaAIMU II0JIb30BaTeseil. MBI
oipasyMeBaeM, YTO BbI UCII0JIb3yeTe CTaHAapPTHHIN JUCTPHUOYTHUB Linux Tuna Ubuntu.

BMecTO py4YyHOro KOIIMPOBAHUS U YCTAHOBKM OTKPBITHIX KJ/KOUel, MHOIOe U3
0 OIIMCAaHHOTO HIKe MOKeT OBITh aBTOMATHU3UPOBAHO 3a CYET HUCIIOJIb30BAHUS
KOMaH/IbI ssh-copy-id.

JlJIg HavaJia CO3/IaiuM I10JIb30BaTes s git | KaTasor . ssh I 3TOTO I10/Ib30BaTeJIS:

$ sudo adduser git

$ su git

$ cd

$ mkdir .ssh && chmod 700 .ssh

$ touch .ssh/authorized_keys && chmod 600 .ssh/authorized_keys

3aTeM BaM HY)KHO [00aBUTh OTKpPBIThle SSH-KIHOUM paspabOTUMKOB B ¢ari authorized_keys
noJsib3oBaTesid git. [IpeAIIoIoKuUM, y Bac yrKe eCTh HeCKOJIbKO TaKUX KJIHYer U Bbl COXPaHUIN UX
BO BpeMeHHbIe paliibl. HAaITOMHUM, OTKPBITHIN KUY BBIIVISITUT IIPUMEPHO TaK:
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$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1yc2EAAAADAQABAAABAQCBOA7n/ww+ouN4gSLKssMxXnBOvfILGtAL
0jG6rs6hPBA9j9R/T17/x41hJABF3FR1rP6kYBRsWj2aThGwoHXLmI9/5zytK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz@jTTyAUfrtU3Z5E003C40x0j6HOr fIF1kKI9MAQLMdpGW1GYEIGSIEZ
Sdfd8AcCIicTDWbqLAcU4UpkaX8KyG1lLwsNuuGztobF8m72ALC/nLF6ILtPofwFBlgc+myiv
07TCUSBALQ1gMVOFq1I2uPWQOkOWQAHUKEOmTjy2jctxSDBQ22@ymjaNsHT4kgtZg2AYYgPq
dAv81ggJICUvax2T9vab gsg-keypair

Be1 mpocTo fo6aBiisieTe ux B Gpami .ssh/authorized_keys B JoMaiiiHeM KaTaJjiore I10J1b30BaTesd git:

$ cat /tmp/id_rsa.john.pub >> ~/.ssh/authorized_keys
$ cat /tmp/id_rsa.josie.pub >> ~/.ssh/authorized_keys
$ cat /tmp/id_rsa.jessica.pub >> ~/.ssh/authorized_keys

Terepp BBI MOXKeTe CO3[aTh IIyCTOM PEIIO3UTOPHUM [JId HUX, 3allyCTUB git init c mapameTrpom
--bare, 4UTO MHUIIMAIU3UPYET PEIIO3SUTOPHUI 6e3 pabodero KaTasora:

$ cd /srv/git

$ mkdir project.git

$ cd project.git

$ git init --bare

Initialized empty Git repository in /srv/git/project.git/

ITocste aToro /JyxoH, [>K03W MU /IPKeCcCHKa MOIYT OTIIPAaBUTH IIE€PBYIO0 BEPCHUIO UX IIPOEKTAa B 3TOT
PEeII03UTOPH, [00aBUB €ro KaK yAaJeHHbIN U OTIIPABUB COOTBETCTBYIOIIYIO BETKY. 3aMeThbTe, UTO
KTO-TO JIOJDKEeH 3aXOJUTh Ha CepBep M C03/aBaTh IOJIBIM PENO3UTOPHM Ka’KAbIM pas, KOIZa BBI
XOTUTe [06aBUTH IIPOeKT. IIycTh gitserver —HMMs XOoCTa cepBepa, Ha KOTOPOM BBl CO3JaIHd
I10J1b30BaTe s git U perrosuTopuil. EC/IM OH HAXOAWTCA B Balllell BHYTPeHHEe!N CeTH U BB CO37aIl
DNS samuch A4 gitserver, yKasblBarolllyl0 Ha 3TOT CepBEpP, TO MOYKHO UCII0JIb30BaTh CIeYIOIHe
KOMAaH/IbI KaK eCTh (CUMTasg uTo myproject aTO CYIIIEeCTBYIOIIUU IIPOEKT ¢ pariaMu):

# Ha komnbtoTepe [>xoHa

$ cd myproject

$ git init

$ git add .

$ git commit -m 'Initial commit'

$ git remote add origin git@gitserver:/srv/git/project.git
$ git push origin master

Tenepb BCe OCTaJIbHBIE€ MOTYT KJIOHHMPOBATh €ro ¥ OTIIPABJIATH B HETO U3SMEHEHU !
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$ git clone git@gitserver:/srv/git/project.git
$ cd project

$ vim README

$ git commit -am 'Fix for README file'

$ git push origin master

9TUM CII0COO0M BBI MOKeTe OBICTPO IIOJYYMTH Git-cepBep € AOCTYIIOM Ha YTeHHe/3allMCh I
He60JIbIIION I'PYIIIILI pa3pab0TUYUKOB.

3aMeThTe, YTO Tellepb BCe 3TH II0JIb30BaTeJ W MOI'YT 3aXOJUTh Ha CepBep Kak II0JIb30BaTesb git.
YT0o6BI 3TO IIPeAOTBPAaTHUTb, HY>KHO H3MEHUTh €My O000JI0UKy Ha 4YTO-TO JApyroe B ¢aiiie
/etc/passwd.

Bl MOJKeTe JIeTKO OrpaHU4YUTh II0JIb30BaTesd git TOJBKO JeMCTBUSIMU, CBI3aHHBIMU C Git, C
IIOMOIIBI0 OTPaHUYEHHOM 060JI04KU git-shell, mmocTraBisieMoit BMecTe ¢ Git. Eciii ykasaTh eé B
KaueCTBe KOMAaHJHOTO HHTepIIpeTaTopa /[Jisd II0Jb30BaTessd git, TO OH He CMOJKET IIOJIY4YUTh
IOCTYII K OOBIYHOM KOMaH/JHOM 000JI04Ke Ha BallleM cepBepe. /IJI1 e€ HMCII0JIb30BaHUs, YKaKUTe
git-shell BmecTo bash miu csh gya mosb3oBaTess git. 11 9TOro BhI JOJDKHBI CHavasla 100aBUTh
git-shell B /etc/shells eciu eé TaM eIlié HeT:

$ cat /etc/shells # nocMoTpuMm, npucyTcTByeT nm ‘git-shell'. Ecnm HeT...
$ which git-shell # nposepum, uto ‘git-shell’ ycTtaHoBneHa.
$ sudo -e /etc/shells # mn pobasum nmyTb k ‘git-shell' n3 nmpenbiaywet KoMaHAbI

Terrepb MOKHO U3MEHUTH 000JI0UKY JIJIs1 TT0JIHL30BaTeJIsl UCIIOIL3Ys chsh <username> -s <shell>:

$ sudo chsh git -s $(which git-shell)

Temmepp 1OJIb30BaTeNb §it MOKET HCIOJIBL30BaTh SSH coequHeHWe TOJNBKO [AJI9 PaboThl C
periosuTopusaMHU Git U He MOJKET 3aUTH Ha MalluHy. Eciid BBl IToIIpoOyeTe BOUTH B CUCTEMY, TO
BXO/[1 6y/ieT OTK/IOHEH:

$ ssh git@gitserver

fatal: Interactive git shell is not enabled.

hint: ~/git-shell-commands should exist and have read and execute access.
Connection to gitserver closed.

Ha TeKyIuii MOMEHT I10JIb30BaTeJIN BCE ellé MOTYT KMCII0JIb30BaTh IlepeHalpanseHue mopra SSH
IJId TocTyna K apyruM Git cepBepaM, K KOTOPBIM TeKYIIUM MOYKeT IIOAKJIIOUYUTHCA. Ecau 3To
HY>KHO OTKJIIOUUTH, BBl MOJKeTe J06aBUTH CJIeAYIOIHe OIIUU B ¢paiii authorized_keys miepes temu
KJIF0UaMU, /11 KOTOPBIX HY>KHO IIPUMEHUTH 3TO OTpaHUYeHue:

no-port-forwarding,no-X11-forwarding,no-agent-forwarding,no-pty
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B pesysibTaTe paiiy 6y/eT BHIVIAETh CJIeIYIOITUM 06pa3oM:

$ cat ~/.ssh/authorized_keys
no-port-forwarding,no-X11-forwarding,no-agent-forwarding,no-pty ssh-rsa
AAAAB3NzaC1yc2EAAAADAQABAAABAQCBOO7n/ww+ouN4gSLKssMxXnBOvfILGt4LojGbrsbh
PBO9j9R/T17/x41hJAOF3FR1rP6kYBRsWj2aThGwoHXLm9/5zytK6Ztg3RPKK+4kYjh6541N
YsnEAZuXz@jTTyAUfrtU3Z5E003C40x0j6HOr fIFTkKI9MAQLMdpGW1GYEIgS9EZSdfd8AcC
IicTDWbqLAcU4UpkaX8KyG1LwsNuuGztobF8m72ALC/nLF6ILtPofwFBLgc+myiv07TCUSBd
LQ1gMVOFq1I2uPWQOkOWQAHUKEOmfjy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPqdAv8lgg]
ICUvax2T9vab gsg-keypair

no-port-forwarding,no-X11-forwarding,no-agent-forwarding,no-pty ssh-rsa
AAAAB3NzaC1yc2EAAAADAQABAAABAQDEWENNMomTboYI+LJieaAY16qiXiH3wuvENRBG. ..

Temeps ceTeBble KOMaH/IbI Git 6yyT paboTaTh, HO II0JIb30BATEN He CMOTYT 3aXOJAUThL Ha CepBep.
Bl Takyke MO’KeTe CO3JaTh IMIOAKATaJIOl B JAOMAIITHEM KaTajore II0JIb30BaTeass git, 4YTOOBI
HEeMHOI'0 U3MEeHUTHh IoBefeHHe git-shell. Hampumep, BBl MOKeTe OrpaHUYUTH KOMaH[b! Git,
KOTOphle cepBep OyJeT IIPUHUMATh HWJIM COOOIeHHe, KOTOpOe YBUJAAT I10Jb30BaTeJIUd eCIu
noIpoOyrT 3adTh 1o SSH. /Iy IoJydeHUs [AOIIOJIHUTEJbHOM HHGGOpMAIUK II0 HAaCTPOMKe
0060JI0YKH 3alyCcTUTEe KOMaHAy git help shell.

Git-1eMOH

Jlajiee MBI YCTaHOBUM [IeMOH, 0OCIYKUBAIOIUH PEIIOSUTOPUU II0 IIPOTOKOIY «Git». ITO IIMPOKO
pacpoCTpaHEHHBIM BapuaHT JJIsd OBICTPOrO AOCTyna 6e3 ayreHTHQUKAIMU. IIOMHUTe, 4TO pas
cepBUC —0e3 ayTeHTUQUKAIIUH, BCE, YTO OOCIYKMBAaeTCsd II0 3TOMY IIPOTOKOJY — IIyOJIMYHO
IOCTYIIHO B CEeTH.

Ecsix BBI 3aIlycKaeTe /IEMOH Ha cepBepe He 3a CETE€BBIM IKPAaHOM, OH JI0JDKEH HCII0JIH30BAaThCS
TOJILKO JIJISI IIPOEKTOB, KOTOPhIE ITyOJIUMYHO BUAHBI BHEITHEMY MHUpY. ECJIM cepBep HaXoauTcs 3a
BaIllUM CeTeBHIM 3KPaHOM, Bbl MO>KETe HCIIOJIHL30BaTh €ro /g IIPOeKTOB, K KOTOPHIM 0O0JIbIIIOE
YUCJIO JIIOJIeN MU KOMITBIOTEPOB (CepBepOB HeIPephIBHOM MHTerpaliiu WKW COOPKH) JO/DKHO
UMETh JIOCTYII TOJIbKO Ha UTEHHE, U €CJTH BBl He XOTUTE JIJIs1 KaYKI0T0 M3 HUX 3aBOTUTH SSH-KITI0Y.

B Jsir060M city4ae, IIPpOTOKOJ Git OTHOCHUTEJBHO IIPOCTO HACTPOUTH. VIIPOIIEHHO, BaM HY)KHO
3aIIyCTUTH CJIeAYIOITYI0 KOMaH/y B /IeMOHU3UPOBaHHOU popMe:

$ git daemon --reuseaddr --base-path=/srv/git/ /srv/git/

Ommusa  --reuseaddr IIO3BOJIMT  CepBepy Ilepe3allyCTUTbCA 6e3 OXXHUAAHWUSI TaWMayTa
CYIIIEeCTBYIOIUX IIOAKJIIOUEeHUM, --base-path II03BOIUT JIHOAAM He yKa3blBaTh IIOJIHBIM IIYTh,
4TOOBI KJIOHUPOBATh IIPOEKT, a IyTh B KOHIIE YKa3blBaeT JeMOHY Git I7ie MCKaThb IKCIIOPTUPYeEMEBIe
periosuTopuu. EciM y Bac 3amyllleH CeTeBOM 3KpaH, BBl JOJ/DKHBI IIPOKOJIOTH B HEM [BIPOUYKY,
OTKPBIB ITOPT 9418 Ha MallllHe, I7ie BCE 3TO 3alyILeHO.

Brl MO)XeTe [eMOHU3HPOBATH 3TOT IIPOIleCC HEeCKOJbBKMMU IIYTIMH, B 3aBUCHUMOCTHU OT
OIlePaIlMOHHOMN CUCTEMEI.
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Tak kak systemd sIBJIsIeTCSI cCaMOM pacCIPOCTPaHEHHOM CHUCTEeMOM MHUITHATIHU3AI[UA B COBPEMEHHBIX
oUCcTpubyTHBax Linux, BBl MOYKeTe HCII0JIb30BaTh UMEHHO eé. IIpocTo co3maniTe ¢pai B KaTaaore
/etc/systemd/system/git-daemon.service CO CIeIYIOIINUM COZlePyKaHUEM:

[Unit]
Description=Start Git Daemon

[Service]
ExecStart=/usr/bin/git daemon --reuseaddr --base-path=/srv/git/ /srv/git/

Restart=always
RestartSec=500ms

StandardQOutput=syslog
StandardError=syslog
Syslogldentifier=git-daemon

User=git
Group=qgit

[Install]
WantedBy=multi-user.target

Kaxk BBI MOIVIH 37leCh 3aMeTUTh, Git eMOH 3alrycKaeTcs 0T UMeHH git, KaK I10J1b30BaTess, TaK U
rpynmsl. [Ipp HeoOXOAMMOCTH YKa)KUTe [pyrue 3HaYeHUsI U y6equUTeCh, UTO YKa3aHHBIU
I10JIb30BaTeJIb CYI[eCTBYeT B cHUcTeMe. Tak >Ke ybequTech, UTO HCIOJIHsIeMbIN ¢aiin Git mMmeer
IyTh /usr/bin/git UK yKa’KUTe COOTBETCTBYIOLIUM IIyTh K HEMY.

HakoHell, BBIIIOJIHUTE KOMaHAy systemctl enable git-daemon [yg 3alrycka cepBuca IIpH CTapTe
CUCTeMBI; /I Py4YHOIO 3aIlyCKa M OCTaHOBKM CepBHCa HCIIOJIb3yHTe KOMaHBI systemctl start
git-daemon ¥ systemctl stop git-daemon COOTBETCTBEHHO.

Ha ApyTHX crcTeMax Bbl MOYKETe MCII0JIL30BaTh Xinetd, clieHapuit Balel CUCTEMBI sysvinit, Wiu
YTO-TO [Ipyroe —IJIaBHOe, UYTOOBI BBl MOIJIM 3Ty KOMAaHAYy KaK-TO [€MOHH3HPOBATb U
IIPUCMAaTPUBATh 3a HeH.

3aTeM HY)XHO yKa3aThb Git cepBepy K KaKUM PeIO3UTOPHSIM IIPEJOCTaBJSAThL [IOCTYIl 6e3
ayTeHTUPHUKAITUU. BbI MOKeTe cllesiaThb 9TO IS Ka>K[IOTO PeIll0O3UTOPHs, Co3aB Qaiyl ¢ UMeHeM
git-daemon-export-ok.

$ cd /path/to/project.git
$ touch git-daemon-export-ok

Hasmume storo ¢aiyla ykasblBaeT Git, YTO MOXKHO OOCJHyKHMBAaThb 3TOT IIPOEKT 6e3
ayTeHTU(QUKaAIIUHU.
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Vvuasbsii HTTP

Temeps y Hac ecTh JOCTYII C ayTeHTUQUKaIel yepe3 SSH U HeayTeHTUQUITUPOBAHHBIN [JOCTYII
yepes git://, HO eCTh eIlé IIPOTOKOJI, KOTOPBIH MOJKET JiesIaTh U TO U ipyroe. HacTporika yMHOTO
HTTP — 3T0 mpocTo ycTaHOBKa Ha cepBep CGI-ckpumra git-http-backend, mocrassieMoro BMecre C
Git. 3toT CGI-cKpunT OyAeT YUTaTh IyTh U 3ar0JI0BKHY, ITocklIaeMble git fetch mium git push B URL
U OIIpefiesIiTh, MOJXKET JIA KIWeHT paboratb 4depe3 HTTP (sT0 BepHO A1 JI0OG0TO KJIMEHTA,
HaumHas ¢ Bepcud 1.6.6). Eciu CGI-CKpPHUIIT BUAUT, UTO KJIWUEHT YMHBIM, TO U 00I[aThCI C HUM
OyZeT II0-yMHOMY, MHaye OTKaTHUTCA Ha IIPOCTOe IIOBe/leHHe (UTO [eslaeT OIlepaljiyd YTeHUS
00paTHO COBMECTHUMBIMH CO CTapbIMU KJIMEHTaMH).

JlaBaiiTe MPOMUIEMCS IO CaMOM 6a30BOM ycTaHOBKe. MbI HacTpouM Apache xak cepBep CGI. Eciu y
Bac He yCTaHOBJIEH Apache, BbI MOKeTe CllesIaTh 3TO Ha Linux-MallliHe IIPUMEPHO TaK:

$ sudo apt-get install apache2 apache2-utils
$ a2enmod cgi alias env

ITO TaK)Ke BKJIIOUUT HEOOXOUMBIe [IJIsI KOPPEeKTHOM paboThl Moy mod_cgi, mod_alias v mod_env.

Taxk >ke He06X0fUMO yCTaHOBUTH Unix I10JIb30BaTe I U IPYIILY /11 KaTajora /srv/git B 3HaueHue
www-data, 4TOOBI II03BOJIUTH Be6G-CEpBEepy UMTATh M3 W MHUCATh B PEIIO3UTOPUH, IIOTOMY UTO
mporecc Apache, sanyckaromuii CGI CKpuIIT, paboTaeT 0T UMeHU 3TOTr0 I10JIb30BaTeJIs:

$ chgrp -R www-data /srv/git

3aTteM 106aBUM HEKOTOpble HAaCTPOMKHU B KOHQUIypallMOHHbIN Qaiin Apache, 4To6bI 3ammycKaTh
git-http-backend kak 06pabOTUHK /11 BCeX 3aIIPOCOB, CO/leprKalluX /git.

SetEnv GIT_PROJECT_ROOT /srv/git
SetEnv GIT_HTTP_EXPORT_ALL
ScriptAlias /git/ /usr/lib/git-core/git-http-backend/

Ecii NIpoIyCTUTH IlepeMeHHYI0 OKpy:keHus GIT_HTTP_EXPORT_ALL, Torma Git OymeT oTgaBaTh
TOJIbKO HeayTeHTUQUIIMPOBAHHBIM KJIMEHTaM peIlosuTopuu ¢ ¢aiyiom git-daemon-export-ok
BHYTPH, TaKXe KakK 3To JesaeT Git-eMOoH.

HakoHel], Hy>)KHO paspemiuTb Apache obpabaTsiBaTh 3ampockl K git-http-backend, mpu atom
3aIIpOoChl Ha 3aIKCh JOJDKHBI OBITH aBTOPH30BaHBI, /I 9TOTO MOKHO HCIIOJIb30BaTh BOT TaKOM
6JI0K KOHQUTYpaLAHU:
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<Files "git-http-backend">

AuthType Basic

AuthName "Git Access"

AuthUserFile /srv/git/.htpasswd

Require expr !(%{QUERY_STRING} -strmatch '*service=git-receive-pack*' ||
%{REQUEST_URI} =~ m#/qgit-receive-pack$#)

Require valid-user
</Files>

dto motpebyeT co3maHuUd ¢aiia .htpasswd, comepr>Kalero IapoJikd BCeX II0JIb30BaTeJIew.
HanpumMmep, nobasyieHuHe 10sb30BaTessd «schacon» B aTOT Qaiin fesraeTcs Tak:

$ htpasswd -c /srv/git/.htpasswd schacon

Cy1jecTByeT MHOXKECTBO CIIOCO00B ayTeHTUQUIIMPOBATh I10Jb30BaTesed B Apache, BaM Hy’>KHO
BBIOpPaTh U IIPUMEHUTH X0Ts OBl OJWH M3 HUX. MBI IIPUBeJIN IIPOCTENINNHI IpuMep. CKopee BCEro
BBI eI1]é 3aX0TUTe HaCTPOUTH SSL 1y1g muppoBaHua Tpadpuka.

MBI He XOTHUM IOTPY>KaThCsA CIUIIKOM ITTyO00KO B 6e3gHy HacTpoek Apache, Tak Kak y Bac MOXKeT
OBITH IPYTOM CepBep U Apyryue Tpe6boBaHUA K ayTeHTUGUKaLUU. Med B ToM, uTo Git ugét ¢ CGI-
cKkpunToMm git-http-backend, koTophIit 6epeT Ha cebs coIvlacOBaHUe Ilepefauyu U IIpHUEéMa JaHHbBIX
nmo HTTP. CaM 1o cebe, OH He peasnsyeT ayTeHTHUQUKALIMM, HO 3TO JIETKO HacTpauBaeTCs Ha
YPOBHe Beb-cepBepa, KOTOPBIM ero 3alryckaeT. Bl MoyKeTe clieslaTh 3TO IIPaKTHUYeCKH Ha JII060M
Beb-cepBepe c nogaepsxkoit CGI, Tak 4TO UCIIOJIB3YHTe TOT, KOTOPBIM 3HaeTe JIy4llle BCero.

3a [IOIIOJITHUTEJIbHOM WH(OpMalieil 10 HaCTPpoOUKe ayTeHTUQUKAITUU B Apache
0 obpatuTech K goKyMeHTanuu: https://httpd.apache.org/docs/current/howto/
auth.html

GitWeb

Temeps, Korja K BalleMy IIPOeKTY HacTPOEeH JOCTYIl Ha UTeHMe/3alluCh W TOJIbKO Ha UTeHUe,
BEPOSITHO, BBl 3aXOTUTE HACTPOUTH IIPOCTOM Be6-BU3yam3aTop. [ aToH 1esii B KoOMILIeKTe ¢ Git
nocrasisgeTcsa CGI-ciieHapuit GitWeb.
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projects / ,git / summary

summary | ghorlog | log | commil | commitdifi | tres

description  Unnamed repository; edit this file description’ 1o name the repositary,

TR Ben Strauk

last changas Wed, 11 Jun 2014 12:20:23 -0700 (21:20 +0200)

shortlog

2014-06-11 Carlos Martin...

2014-06-11  Vicent Mart!

20M4-06-10 Caros Martin...

2014-06-10  Wicent Mati

2014-06-10 Carlos Martin...
2014-06-08 Carlos Martin...
2014-06-08 Carlos Martin...
2014-0608 Carlos Mavtin...,
2014-06-08 Garlos Mavtin...
2014-06-08 Carlos Martin...

2014-06-08 Vicent Marti
2014-06-08 Vicent Marti
2014-06-07 Philip Keliay
2014-06-07 Philip Kellay

2014-06-07 Philip Kalley
2014-06-07 Philip Kallay

remote: update documentation sssomes | eagnHEAD | origeedevsispme |
Merge pull request #2417 from libgit2'emn/revwal k-array-fix
revwalk: more sensible array NANAIING  crgecm oy o |

Merge pull request #2416 from libgit2'cmn/tresbuilder...
pathspec: use C guards in header

treabuilder: insert sorted

remote: fix rename doca

Merge branch ‘cmn/soversion’ into development

Bump version to 0.21.0

Change SOVERSION at AP| breaks

Merge pull request #2407 from libgitdemn/remole-rename... o210
Merge pull request #2400 from phikelley/wind2_thread_fizes

React 1o review fesdback

Win32: Fix object::cache: threadmania test on xB4

Merge pull request #2408 from phkelley'wini2 test fixes

Win32: Fix difft:workdir:submodules test #2361

e | T | ! e | ande e
o | comeel | res | sosowtal
pmmi | pormeight? | jree | srapshol
pmm | porsngT | Jroy | grapwhel
REATE | Ll | e
T | el | 1o | BOMCR A
EPmmE | comp icHT | 1ree | snapshol
T | CoesicHT | 1o | BTADEhOL
[ T T T
o, | Correen| | e | anen el
EPTITE | EeryeigT | ey | anapshol
epmmt | compgt | jre | srapshol
o | poenPBIT | Jros | grapshol
AT | ESICT | e | AEAES
S | erralo] | Loy | A0OR e
epmm | gomerigT | jree | snspshol

commit

: T search:

35 git

tags

Jweeks ago  v0.21.0-re1
7 months ago v0.20.0
12 months ago v0.19.0

| comeit | ghoniog | len
I oo | ahoniog | oy
| ] | abecion | kg

14 months ago v0.18.0 | gt | phoriieg | g
2 yoars ago  vOIT.0 | gomest | ghariieg | log
2 yoars ago w0160 libgit2 v0.16.0 103 | gom | ghorieg | oy
2 years ago vi.15.0 e, | ihsnlien |
2 yoars ago vi.14.0 g | ghextiog ! g

¥ goeyii | ghertio | lbg
| pomey | ghontien | kg
| oo | alealied ' B

Jyears ago  v0.13.0
3 yoars ago v0.12.0
A vaars aon wil 110

PucyHok 49. Be6-unmepdgeiic GitWeb

Ecyix BBI XOTHUTe IIOCMOTPETh Kak Oy/ieT BBIIJIAeTh Balll IIPOeKT B GitWeb, B Git ecTb cTaHZapTHas
KOMaH/a JJId 3allyCKa BpeMeHHOI0 9K3eMILUIApa, OJHAKO OHa TpebyeT HaJIMYKs YCTaHOBJIEHHOTO
BeO-cepBepa, Takoro Kak lighttpd mam webrick. Kak mpaBumiio, Ha MamuHax ¢ Linux lighttpd yxke
yCTaHOBJIEH, II03TOMY BBl CMOKETe €r0 3allyCTUTh, BBIIIOJHUB KOMaHAy git instaweb B KaTaJiore ¢
BalllMM IIpoeKToM. Ecaid BBI HcIIosib3yeTe Mac, Leopard ItocTaBiiseTcsl ¢ IIpefyCTaHOBJIEHHBIM
Ruby, 1moaTomy webrick MoskeT OBITH JIydINMM BBIOOPOM. UTOOBI 3aIlycTUThL instaweb He c ligttpd
HCIIOJIB3YHTe ImapameTp --httpd.

$ git instaweb --httpd=webrick
[2009-02-21 10:02:21] INFO WEBrick 1.3.1
[2009-02-21 10:02:21] INFO ruby 1.8.6 (2008-03-03) [universal-darwin9.0]

Jto 3anyctut cepBep HTTPD Ha nopTy 1234, a 3aTeM OTKpOeT 3Ty CTPAaHUILy B Beb-Opaysepe. Kak
BUJUTe, HET HUYero CJI0KHOro. Korma Bel 3aKOHYMIIN U XOTHUTE OCTAHOBUTH CepBep, 3aIllyCTUTE Ty
’Ke KOMaH/y C IIapaMeTpoM --stop:

$ git instaweb --httpd=webrick --stop

Eciii BBl XOTHUTe HMETH IIOCTOSIHHO paboTarwIluil BeO-UHTepdelic Ha cepBepe I Balllel
KOMaH/Ibl WU IIPefOCTaBJIATh XOCTHUHI [JIg IIpOeKTa C OTKPBITBIM KOJIOM, BaM He06X0IUMO
noakarunTh CGI-cieHapuii Ha BallleM BeO-cepBepe. B HEKOTOPBIX AUCTpUOyTHUBaxX Linux ecThb
nakeT gitweb, KOTOPBIA BBl MO’KeTe YCTaHOBUTH, UCIIOJIb3yd apt wiaum dnf, TaKk UTO BBl MOYKETe
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II0IIpo60BaTh CHaydasaa 3TOT CII0co6. MEI JKe BKpaTlie pacCMOTPHUM PYYHYIO YCTaHOBKY GitWeb.
JI1 Havyajla BaM HY)KHO CKadaTb HCXOAHBIH Kof Git, ¢ KOTOpPBIM IIocTaBisgeTcd GitWeb, u
creHepupoBaThk CGI-CIleHApH II0]f CBOXO CUCTEMY:

$ git clone git://git.kernel.org/pub/scm/git/git.git
$ cd git/
$ make GITWEB_PROJECTROOT="/srv/git" prefix=/usr gitweb
SUBDIR gitweb
SUBDIR ../
make[2]: 'GIT-VERSION-FILE' is up to date.
GEN gitweb.cgi
GEN static/gitweb.js
$ sudo cp -Rf gitweb /var/www/

[ToMHHUTe, 4TO BBl [JO/DKHBI yKasaThb KOMaHje IZile PacIoJIO)KeHBbl Balllkd perosuTopuu Git c
IIOMOIIbI0 IHepeMeHHOM GITWEB_PROJECTROOT. Temeps BBI [JOJDKHBI HACTpOUThH Apache Ha
HCII0/Ib30BaHUe 3Toro CGI-crieHapus, /IJIg 4ero BBl MOXKeTe 06aBUTh BUPTYaIbHBIN XOCT:

<VirtualHost *:80>
ServerName gitserver
DocumentRoot /var/www/gitweb
<Directory /var/www/gitweb>
Options +ExecCGI +FollowSymLinks +SymLinksIfOwnerMatch
AllowOverride All
order allow,deny
Allow from all
AddHandler cgi-script cgi
DirectoryIndex gitweb.cgi
</Directory>
</VirtualHost>

IToBTOpIOCH, GitWeb MoO’KeT OBITH yCTAHOBJIEH Ha JIIOO0M BebG-cepBep, COBMeCTUMBIM ¢ CGI miu
Perl; ecsii BBI IpeilIounTaeTe UCI0JIb30BATh YTO-TO IPYyTOe, HACTPOMKaA He JO/DKHA CTaTh /I Bac
1po6sieMoii. K aToMy MOMEHTY BbI JO/DKHBI UMeTh BO3SMOXKHOCTh 3alTHU Ha http://gitserver/ mia
IIPOCMOTPA BallIKX PEIIO3UTOPHEB OHJIAWH.

GitLab

GitWeb moBosbHO-Taku IIPOCT. Ec/IM BaM Hy)KeH 60Jiee COBPeMEHHBIN, ITOTHOQYHKITMOHAIbHBIN
Git-cepBep, eCTb HECKOJIbKO peIlleHUW C OTKPBITBIM HMCXOJHBIM KOJOM, KOTOpPBIE MOZKHO
HUCII0/Ib30BaTh. Tak Kak GitLab aTo ofiMH M3 caMBbIX IIOIIYJIAPHBIX, MBI PACCMOTPHM €I0 YCTaHOBKY
U MCII0JIb30BaHHE B KayeCTBe IIpHMepa. ITO HEMHOIO CJI0XKHee, yeM GitWeb, 1 ckopee Bcero
rorpe6byeT 60JIbIIIE 06CIYKUBaHUA, HO U QYHKIIMOHAJILHOCTE TOpasgo borave.

VcTaHoBKa

GitLab —3To0 BE6-HpI/IJIO>KEHI/Ie Ha OCHOBe 0assl OaHHBIX, TadK YTO €ro yCTaHOBKa HEMHOIO
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CJIOKHEH, YeM Yy HeKOTOpPBIX JIpyruxX cepBepoB Git. K cyacTeio, 3TOT IIpoIiecc XOPOIIO
NOKYMEHTHPOBAaH U IofJep KuBaeTcs. GitLab HacTogTeIbHO peKOMeHAyeT yCTaHOBUTE GitLab Ha
Balll cepBep Yyepes opUIHaIbHBIN HakeT Omnibus GitLab.

/lpyrue BapUaHTHl YCTaHOBKU:

GitLab Helm chart g ucnosb3oBaHus ¢ Kubernetes.

* OdurmanbHble 00paskl GitLab mia ucnosnb3oBanud ¢ Docker.

* V3 UCXOMHBIX QaiiyioB.

» O6s1auHBIN IpoBauzep, Takoh Kak AWS, Google Cloud Platform, Azure, OpenShift viu Digital

Ocean.

JJI1 ToJIyuyeHUsl [MOIOJHUTENbHOU HHopMmanuu IpouruTe GitLab Community Edition (CE)
readme.

AXZMHHHCTPHPOBaHHE

AnMUHUCTpaTUBHBIN UHTepderic GitLab mocTyrieH yepes Be6. [IpocTo HallpaBbTe Balll 6paysep Ha
uMa wiad IP-azpec xocta, rme ycraHoByeH GitLab, u BoHauTe Kak agMUHHCTpaTop. HMmsa
I10J1b30BaTeJIsI II0 YMOJIYaHuio admin@local.host, maposk 1o ymosganuto 5Sivel!fe (Bac mormpocar
U3MEHUTH UX IIPU BXOJie). Boi/, Ha’KMUTe UKOHKY «AITMUHUCTPAaTUBHAs 30Ha» B MEeHIO CIIpaBa U
CBepXy.

4 ks Fre
A arek C Ned
Admin Area
v

PucyHok 50. IlyHKM «AOMUHUCMpAmMueHas 30Ha» 8 MeHr GitLab

ITons3oBaTe/u

[Tosb3oBaTesnn B GitLab —3TO y4éTHBIe 3aIlMCH, COOTBETCTBYIOLIYE JHOAIM. [os1b30BaTeIbCKUe
YUETHBIE 3aIIMCU He OYeHb CJIOKHBI; B OCHOBHOM 3TO Habop IepCOHaJbHOM WHOOpMAIUH,
IIPUKPEIUIEHHBIM K UMEeHH. Y KajK/[0ro II0JIb30BaTessd eCTh HPOCTPAaHCTBO HMMEH, JIOTHYeCKU
IPYIIINpYIOIlee IIPOeKTHl JaHHOTO I10JIb30BaTes . EC/IU y ITo/Ib30BaTe Id jane ecThb IIPOEKT project,
ajipec 9TOro IpoeKra 6yzer http://server/jane/project.
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PucyHok 51. 9kpaH ynpasaeHus noavzogameasamu GitLab

VpajleHHe II0/Ib30BaTessI MOJKET OBITH BBIIIOJHEHO JBYMs CcIloco6aMu. «BJIOKMpOBaHHUe»
(«Blocking») moJsib3oBaTesd 3ampeliaeT eMy BXof B GitLab, HO Bce JaHHBIe B ero IIPOCTPaHCTBE
HMeH COXPaHSAITCA, 1 KOMMUTEI, IIOAIIMCAaHHbIe 3TUM II0JIb30BaTesleM, OyAyT yKa3blBaTh Ha ero
IPOQUIIb.

«PaspymieHue» («Destroying») oab3o0BaTesIs, ¢ APYTOd CTOPOHBI, IIOJTHOCTBIO yAaIsIeT ero U3 6asbl
TaHHBIX U GaIoBOM CUCTEeMEI. Bce IIpOeKTHI U JaHHBIE B €T0 IIPOCTPAHCTBE UMEH YAAISII0OTCS, KaK
U BCe IIPUHAJJIe)KAIl[e eMy IpyIbl. KoHeYHOo, 3TUM 60Jiee TTOCTOSIHHBIM U Pa3pyIIUTeIbHBIM
IeHCTBHEM II0JIB3YIOTCS Peke.

I'pynmnsr

[pymsl GitLab —3To KoJUTeKIius IIPOeKTOB € yKa3aHHeM TOrO, KaK II0JIb30BaTeH IOJIy4arT K
HUM JocTyIl. Kajkzas rpylia uMeeT IIPOCTPAHCTBO UMEH IIPOEKTOB (TakK ke KaK U I10JIb30BaTesIN),
TaK 4YTO eCJIH B TpyIlle training ecTh IIpoeKT materials, ero agpec 6yzet http://server/training/
materials.
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PucyHok 52. 9kpaH ynpasaeHus epynnamu GitLab

Kakzasa rpyima cBg3aHa C I10JIb30BATEIAMH, KaKABIM M3 KOTOPHIX MMeeT YPOBEHb JOCTyIa K
IIpoeKTaM IPYIIIbl U K caMoM rpyIire. OH pasHUTCA 0T «['ocTsa» («Guest», TOJIBKO IIPO6JIeMBI U YaT)
Io «Biapmenbria» («Owner», IIOJHBINA KOHTPOJIb HaJ IPYIINOHN, €€ WieHaMH U IIpOeKTaMu). THUIIBI
paspeleHu CIUIIKOM OOIIMPHBI, YTOOBI IIePeUMUC/IATh HX 3/leChb, HO Ha 3KpaHe yIIpaBJIeHHUs
GitLab ecTs 1101€3Has CChIIKA C OITMCAHUEM.

IIpoeKThI

[IpoexT GitLab nOpUMepHO COOTBETCTBYeT OJHOMY git-permosuTopuio. KadKAplii MIPOEKT
MIPUHA/JIEXKUT OJHOMY IIPOCTPAHCTBY UMEH, IPYIIIOBOMY WM I10JIb30BaTeJIbCKOMY. EC/IU IIPOEKT
IIPUHAJJIESKUT I10JIH30BATENI0, BJIajiesiel] KOHTPOJUPYeT, KTO MMeeT AOCTYII K IIPOEKTY; ecd
IIPOEKT IPUHAJIEXKUT T'PYIIIIe, TeHCTBYIOT IPYIIIIOBBIE YPOBHHU JOCTYIIA /IS II0JIb30BaTEJIEH.

Ka’k/ipIil IIPOEKT TaKKe MMeeT YPOBEeHb BUJUMOCTH, KOTOPBIM KOHTPOJIUPYET, KTO UMeeT JOCTYII
Ha YTeHHe CTPaHMI] IIPOeKTa WU pemnosuTopusd. Ecium mpoekt IIpusammsiil (Private), Biageser]
IOJDKeH SIBHO JIaTh AOCTYII Ha YTeHHe OTAeIbHBIM I10JIb30BaTeIsIM. BHympeHHuil (Internal) TIpoeKT
BUJIeH JII060My BolllefIeMy Iiosb3oBatesto GitLab, a IIy6auunestii (Public) IpOeKT BUAUM BCEM.
J9TO OTHOCHUTCA KaK K OCTYITy git fetch, Tak ¥ K OCTYIIY K IIPOEKTY yepes Beb-UHTepeicC.

Xyku

GitLab BkiIIOUaeT IIOAJepP)KKy XYKOB (IIepexXxBaTUMKOB, hooks) Ha ypoBHe IIpOEKTOB U BCeH
cucTeMbl. B 060UX ciydasx, KOIZa IIPOUCXOAUT HEKOTOpoe CoObITHe, cepBep GitLab BelnlosiHseT
3arrpoc HTTP POST ¢ ocmbiciieHHBIM JSON-coiepskaHueM. ITO OTJIMYHBIN CII0C06 COeIUHUTD BalllU
git-pernosuTopuu U MHCTA/LIANUI0 GitLab ¢ aBTOMaTHKOU MHQPaCTPYKTYyphl pa3spaboTKH, TaKOMU
KaK cepBepa HellpepbIBHOM MHTeTpariiy, KOMHAThI YaTOB UJIH MHCTPYMEHTHI IeILIO0.

ba3oBoe ucCnojib30BaHue

[IepBoe, yero BbI 3axoTuTe OT GitLab, 3TO c03aTh HOBBIM IIPOEKT. ITO AOCTUTAETCI Ha)KaTHUEM
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UKOHKH «+» Ha IIaHeJId WHCTPYMEHTOB. ByAyT 3allpollleHbl UMs IIPOeKTa, IIPOCTPAHCTBO HUMEH,
KOTOPOMY OH [0JDKeH IIpHHaAIe)KaTb, U YPOBeHb BUJUMOCTH. BOJIBIIMHCTBO M3 3TUX HACTPOEK
MO’KHO IIOTOM HM3MEHHUTL 4epe3 HHTepdeic HacTpoeK. Haxxmure «CosmaTh IIpoeKT» («Create
Project»), 4YTOOBI 3aKOHUUTE.

Korza mmpoeKT co3zaH, Bbl, HABEpHOeE, 3aX0TUTE COeJUHUTH €ro C JIOKaJIbHBIM git-perio3suTopueM.
KaKpIii IIpOeKT MOXKeT ObITh AoCTyIleH yepe3 HTTPS min SSH, KaKIbIH 13 KOTOPBIX MOYKET OBITh
HUCIIOJIB30BaH [JI1 YKasaHUA YAAJEHHOIo pelosutopusa. Azpeca (URL) BHAMMBI HaBepxy
JOMalllHel CTpaHWIlbl IIpoeKTa. /I CYIeCTBYIOIero JIOKAJbHOIO PeIlO3UTOPHS, CIeAyIoIlas
KOMaH/Ia CO3/IacT yIaJéHHBIN PeIlO3UTOPUM C UMeHeM gitlab 1 pasMellieHreM Ha cepBepe:

$ git remote add gitlab https://server/namespace/project.git
Ecyii y Bac HeT JIOKaJILHOTO PEIIO3UTOPUSI, MOXKHO IIPOCTO CJeIaTh ero:
$ git clone https://server/namespace/project.git

Be6-uHTEepQeic faéT MOCTYII K HECKOJIBKUM II0JIe3HBIM BHJI[AM CaMOTO PeIlO3UTOPHUs. [oMaITHsIs
CTpaHUIa Ka)KJ0T0 IpoeKTa II0Ka3blBaeT HeJaBHIOI aKTHUBHOCTb, a CCBIKM HaBepXy BeAyT Ha
CIIMCOK QaMyIoB IIpoeKTa U KypHaia KOMMHTOB.

CoBmecTHas pabdora

CaMBbIF IIPOCTOM MeTOJ, COBMECTHOM paboThl Hajx mnpoekToM GitLab—aTo BbIigaua apyromy
I10JIb30BaTeJII0 IIPIMOIO JOCTyIla Ha 3amuch (push) B git-permosuropuu. Bel MokeTe B00aBUTH
I10JIb30BaTeJd B IIPOEKT B pasfene «Y4yacTHUKH» («Members») HacTpoeK IIpOeKTa, yKas3aB
YPOBEHB 0CTyIIa (YPOBHHU JOCTyIIa KpPaTKO 00CYKAauch B ['pytriel). [Tosydas ypoBeHb LOCTyIIa
«Paspabotuuk» («Developer») WMiM BBIIlIe, I10Jb30BaTeJb MOYKeT OeCIIPElATCTBEHHO OTCHLIATH
CBOM KOMMUTEHI ¥ BeTKH HEIIOCPeCTBEHHO B PEIIO3UTOPHUH.

Jlpyroi, 6oJjiee pasoOIE@HHBINA CIIOCO6 COBMECTHOM paboThl — HUCIIOJIb30BaHHE 3allpOCOB Ha
caugHue (merge requests). 3Ta BOSMOXKHOCTD II03BOJIAET JII060MY I10JIb30BaTeJII0, KOTOPBIA BUAUT
IIPOEKT, BHOCUTH CBOM BKJIAJ IIOJAKOHTPOJIBLHBIM CII0CO60M. ITo/1b30BaTe X C IPAMBIM OCTYIIOM
MOTYT IIPOCTO CO3/aTh BETKY, 0TOCJIaTh B He€ KOMMMTEI U OTKPBITH 3allpOC Ha CIUAHUE U3 UX
BeTKH 00paTHO B master MM JIIOOYIO JPYTyI0 BeTKy. [Ioyib30BaTe/ M 6e3 AoCTylla Ha 3aIlkUCh MOTYT
«QOpKHYTBH» pernosuTopuu («fork», co3gaTh CO6GCTBEHHYI0 KOIIHIO), OTIIPAaBUTH KOMMMTBI B 3Mmy
KOITMI0O U OTKPBITH 3aIIpOC Ha CAUAHHE U3 UX QOopKa 0OpaTHO B OCHOBHOM IIPOEKT. ITa MOJeJb
II03BOJIAET BJIQ/ieJIbIly IIOJIHOCTBI) KOHTPOJIMPOBATh, UTO IIOIIaflaeT B PEIIOSUTOPUM M KOIZA,
IIPUHKUMAas IIOMOIIb OT HeI0OBEPEeHHBIX I10JIb30BaTesIel.

3ampockl Ha CIUSHHUE U TPo6JieMBI (issues) 3T0 OCHOBHBIE €TUHUIIBI TOJTO>KUBYIIUX TUCKYCCUH B
GitLab. Kakmplil 3ampoc Ha C/IHWsIHUe [OIyCKaeT IIOCTPOYHOe OOCyKAeHUe IIpe/jiaraeMoro
U3MeHeHUs (IoAep KyvBas 00JIeTUEHHOe peljeH3upoBaHWe KoJa), paBHO KakKk UM oOiee
obcyxmeHue. U Te U [pyrde MOTYT HPHUCBAaWBaTHCS I0JIb30BATEISIM HJIA OPTaHU30BBLIBATHCS B
BexH (milestones).

MBI B OCHOBHOM COCpPeJ0TOUM/INCH Ha yacTaX GitLab, cBI3aHHBIX C git, HO 3TO — LOBOJILHO 3pesias
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CUCTeMa, U OHa IIpe/loCTaBJIsIeT MHOTO JPYTHMX BO3MOKHOCTEH, ITOMOTaloIUX Ballled KOoMaH[e
paboTaTb COBMECTHO, HaIlpUMep BUKHU-CTPAHHUIIBI [JI1 IIPOEKTOB M HWHCTPYMEHTHI IIO[IePKKU
cucteMbl. OHO U3 ITpeuMyIecTB GitLab B ToM, 4T0, OfHa>K/BI 3aIIyCTUB U HACTPOUB CEpPBep, BaM
peiKo IpUAETCS U3MeHSATh KOHQUIYpAIlUI0 KM 3aXO[UTh Ha Hero 1o SSH; GOJIBIITMHCTBO
aMHUHUCTPAaTUBHBIX U I10JIb30BaTeIbCKUX JeHCTBUH MO>KHO BBIIIOJIHATE Yepe3 Be6-6paysep.

Git-XOCTHHT

Ecyii BB He XOTHTe CBSI3BIBATHCS CO BCel pab0Toi 110 ycTaHOBKe co6cTBeHHOrO Git-cepBepa, y Bac
€CTb HECKOJIbKO BapHaHTOB pa3MeIeHUs BamuxX Git-IPoeKTOB Ha BHEITHHX CITeITHATbHBIX
XOCTHHT CalTax. ITO IPEI0CTABJIIET MHOKECTBO IIPEUMYITIECTB: 0OBIYHO HAa TAKUX CaUTaX MOXKHO
OBICTPO HACTPOUTDH U 3aIlyCTUTH IPOEKT, a TaK >Ke He TpeOyeTcs] HUKAKOT0 MOHUTOPHUHTA WU
IIOZI/IEP>KKU cepBepa. /lake ecIi Bl YCTAaHOBUJIU U 3aIyCTUJIM CBOM COOCTBEHHBIM BHYTPeHHUU
cepBep, BO3MO>KHO, BBl 3aXOTHTE HCIIOJIb30BaTh CAHUT HA ITyOJMYHOM XOCTHHTE IS BaIlHX
IPOEKTOB C OTKPHITHIM KOJIOM — TaK COOOIIeCTBY Oy/IeT IIPOITe BaC HAUTH U IIOMOYb.

B HaIlIK IHH Y Bac eCTb OTPOMHBIA BBIOOP BaPHUAHTOB XOCTHUHTIA, KaXKbIM U3 KOTOPBIX UMeeT CBOU
IIperMyIlecTBa U HeJJOCTaTKH. AKTYa/IbHBIH CIIMCOK IIPUBe/ieH B INIaBHOM BUKH Git Ha cTpaHHIle
GitHosting: https://git.wiki.kernel.org/index.php/GitHosting

Mel fetasbHO paccMoTpuM GitHub B paspgesie GitHub, Tak Kak 3TO KpyrnmHeHIIui Git-XOCTHHT U
BaM CKOpee BCero IIOHAZ0OHUTCSI B3aUMOJEMCTBOBATh C IIPOEKTaMHM, XOCTAIIMMUCA Ha HEM; IIpU
3TOM CYIIEeCTBYIOT JEeCATKH JPYTHX, UTO JielaeT Heobsg3aTeJIbHBIM HCII0JIb30BaHUE COOCTBEHHOTIO
cepsepa.

3aK/JIloUeHHue

CymiecTByeT HeCKOJIbKO BapHaHTOB WCIIOJIH30BAHUS VAQIEHHOTO Git-perosuTopus, 4YTOObI
IIPUHSATH y4acTHe B COBMEeCTHOM IIPOEKTe MJIH II0/[eJIUTHCS CBOMMU HapaboTKaMHU.

3allyCcK CBOero cepsepa AaéT IOJHBIM KOHTPOJIb U II03BOJIAET 3allyCKaTh ero 3a BAlllMM CeTEeBBIM
9KpaHOM, HO TaKOi cepBep OOBIYHO TpebyeT 3HAYUTEJHLHOIO BpPEeMeHM Ha HACTPOMKYy U
IOJJlepKKy. B ciydae pasMellleHHUs [JaHHBIX Ha XOCTUHIe, €ro IIPOCTO HacTPOUTb U
IOJ/lep>KUBaTh; OJJHAaKO BaM He0OX0MMO UMeTh BO3MOKHOCTh XPaHUTh KO/l Ha Uy>KOM CepBepe,
a HeKOTOpPBIe OpraHU3alluy 3TOI0 He II03BOJIAIOT.

BeIOOp pellleHHs WM COUeTaHMs pellleHUi, KOTOpoe IIOLOMAET BaM M Balllell OpraHU3aliuy, He
I0JDKeH BBI3BaTh 3aTPYAHEHUU.
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PacunpeneneHHBIN Git

Temepb, KOrfa BBl 063aBeJIMCh HAaCTPOEHHBIM YAaMEéHHBIM Git-pello3UTOpHUEM, T. €. MECTOM, I7ie
pa3paboOTUMKKA MOTYT OOMEHHBATHCI CBOMM KOIOM, a TAaK)Ke IT03HAKOMUIJIMCHL C OCHOBHBIMU
KoMaHmaMu Git 11 JIOKaJIbHOM PabOThI, MBI PAacCMOTPUM, KaK 3aieHiICTBOBAaTh HEKOTOpbIE
pacripefieIEHHEBIe paboyle IIPOIlecChl, IpeiaraemMsole Git.

B aToi maBe MBI paccCMOTpHM paboTy ¢ Git B pacmpefieIEHHOUN cpefie KaK B POJIM PSZOBOTO
paspaboTumKa, TaK U B POJIM CUCTEMHOI0 HHTerpaTopa. To eCTh Bbl HAYyYUTECh YCIIEIITHO BHOCUTD
CBOM KO/JI B IIPOEKT, JieJiasi 3T0 KaK MO>KHO 60Jiee IIPOCTO U JJIs1 BAcC, U JIJIA BJajiesblla IIPOeKTa, a
TakKe Hay4dUTeCh TOMY, KaK COIPOBOXKJATh IPOEKTh, B KOTOPBIX yYacTBYeT MHO’KeCTBO
paspaboTUYHKOB.

PacnpepesieHHbIN pad04Yuil MpoIecc

B ominuyne OT IJeHTpaInu30BaHHBIX CUCTeM KOHTpoJid Bepcuit (IICKB), paciipefesieHHas IIpUpoza
Git mosBoJiseT 6osiee THOKO B3aMMOJENMCTBOBAThH paspaboTyMKaM B paMKaxX IIpoeKkTa. B
LIeHTPaIM30BaHHbBIX CUCTeMaxX KaKIbIX pa3pab0oTUMK IIpe/icTaBJisieT CO60M y3esl, KOTOPHIM 6oslee
WU MeHee OJMHAKOBO B3aWMOJEMNCTBYeT C I[eHTpaJbHBIM XaboMm. OmHako, B Git KaKIbI
paspaboTUUK 3TO U y3esl U Xab, TO eCTh KaKAbI pa3spaboTUUK MO’KET KaK OTIIPaBJIATH KO B
OpyTHe peIro3sUTOPHUU, TaK U IIOALep KUBATh IIYOJIUYHBIM PEIOSUTOPUN, B KOTOPBIN Ipyrue
paspaboTUMKU CMOTYT OTIIPABJISATH CBOM KOJ, B35B €Tr0 3a OCHOBY. ITO IIpe/l0oCTaBJIsIeT OTPOMHOe
KOJIMYeCTBO BapHallui /i1 OpraHu3aliuy paboyero mporiecca Haji IIPOeKTOM /WU [IJI1 KOMaH/HI,
II09TOMY MBI paccKakeM 006 OCHOBHBIX IIapajurMax, 0Tpa karlux IIPeruMyIecTBO r'uoKocTH Git.
Tak >ke MBI pacCMOTPHUM CHJIbHBIE U CjIabble CTOPOHBI Ka’KIOM M3 HUX; Bbl CMO’KeTe BBHIOpaTh
HauboJIee IIOAXO/SAIYI0 WU I103aUMCTBOBAaTh HE0OX0{UMble GYHKITUU Cpa3y U3 HECKOJIbKUX.

ITeHTpasIM30BaHHAsA paboTa

B I[eHTpaJIM30BaHHBIX CHCTeMaX, KaK IIpaBMJIO, IIPUCYTCTBYeT TOJIBKO OJHA MOJesh
B3aUMO/IeCTBHS — I[eHTPAIM30BaHHBIN pabounii mporiecc. lleHTpaJbHBIN Xab MU peno3umopull
MOXKeT IIPpUHHUMAaTh KOJ, a BCe OCTaJIbHble CHHXPOHU3UPYIOT CBOIO paboTy ¢ HHM. Bce
Pa3paboTUMKU SIBJITIOTCS Y3/IaMH (TI0JTb30BaTe/SIMU Xa6a) ¥ CHHXPOHHU3UPYIOTCS TOJIBKO C HAM.
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PucyHok 53. IleHmpaau3o8aHHwlil pabouuii npoyecc

JTO 0O3HayaeT, UYTO €CJM [Ba pas3pab0TUMKa KJIOHUPYIOT PEIO3HUTOPHUM M KaKABbIM BHECET
U3MEHEeHUs, TO IIepBBIM M3 HUX CMOYKeT OTIIPaBUTh CBOM H3MeHEHUs B PeIIOSUTOPUU 6e3
1po6sieM. BTropoii paspab0TUuK JOJDKeH CIUTh U3MeHeHUd, ClleJIJaHHble IIePBBIM pPa3paboTUYUKOM,
4TOOBI U30eKaTh UX Iepe3alrCh BO BpeMsd OTIIPAaBKHU Ha cepBep. ITa KOHIIENIIHA BepHa KakK g
Git, Tak u 1 Subversion (viu sr0601 [[CKB), v ipekpacHo paboraeT B Git.

Ecii B Ballledl OopraHU3aI[MM WX KOMAaH/IE Y)Ke HCIIOJIh3YeTCsl ITeHTPaJUu30BaHHBIM pPabouuit
IpoIlecc, TO BaM HHUYEro He HY)KHO MeHSTh 11 pa6oThl c Git. JlocTaTOUYHO CO3[aTh ORUH
Pemo3UTOpHUil U IIPefoCTaBUTh Ka)KAOMy WWieHy KOMaHAbI push-mocTym; Git He II03BOJIUT
Iepe3anicaTb U3MeHeHUs], C/leJlaHHbIe TPYTHUMHU.

[pexrmonoxuM, /PkoH U /KeccuKa HaYMHAKOT paboTaTh HaJ, IPOEKTOM OJHOBpeMeHHO. /[PKOH
BHOCUT M3MeHEHMsI U OTIIpaBJ/sieT UX Ha cepBep. 3aTeM /lPKecCHKa IIBITA€TCSI OTIPAaBUTH CBOU
HM3MeHEeHHUs], HO cepBep UX OTKJIOHseT. EMf TOBOPSIT, UTO OHA IIBITAETCS OTIIPaBUTh U3MEHeHUs, /LIS
KOTOPHIX HEBO3MO>KHO BBITIOJTHUTH OBICTPYIO IIEPEMOTKY M OHA He CMOJKeT 3TO CZesIaTh II0Ka He
IIOJIYYUT BCce HOBHIE [T Heé M3MeHeHUs U He COJILET MX. Tako¥ pa6Gouuii mpoliecc IIpUBJIeKaeT
GOJIBIITMHCTBO JII0/IeH, TaK KaK peausyeT IlapaJurmy, C KOTOPOH OHU yyKe 3HaKOMBI.

Tako¥ moAX0J MPUMEHHUM He TOJHKO K HeOGOJBIIUM KoMaHAaM. HCII0JIb3ysl MO/iesIb BeTBJIEHHUS
Git, coTHH pa3pabOTUYMKOB MOTYT OHOBPEMEHHO PaboTaTh HAJ OTHUM IIPOEKTOM, UCIIOJIb3Ys IPH
3TOM JIECSITKU BETOK.

JucneTryep HHTErpamuu

Tak kak Git JomyckaeT HCI0JIL30BaHHe HECKOJBbKUX YIAJEéHHBIX PEIIO3UTOPHUEB, TO CTAHOBUTCSI
BO3MO)KHBIM OpraHHU3aIys pabodero mporiecca, Ife KaKAbIM paspabOTYMK HWMeeT AOCTYH Ha
3aIlUCh B CBOM IyOJIUYHBIA PEIIO3UTOPHUH M JOCTYII HAa UTeHHe KO BCeM OCTaJbHBIM. IIpHU TakoM
CIleHapUu OGBIYHO CYIIeCTBYeT KaHOHHUUEeCKUH peIl03UTOPHUM, KOTOPBIH IIpe/[CTaBJIsIeT COGOM
«0QUITHATBLHBIN» TIPOEKT. /[7I1 OTIIPaBKU CBOMX HApabOTOK B 3TOT IIPOEKT CJIefyeT CO3haTh ero
KJIOH ¥ OTHPaBUTh HW3MEHEHUs B Hero. 3aTeM BBl OTIIPABJISIETe 3alpoC HA CIUSHHUE BaITHUX
W3MeHeHUH COIPOBOXKIAI0IIEMY OCHOBHOTO IIPOeKTa. B CBOX ouepe/b OH MOYKET H006ABUTH Balll
Pero3uTOpUil KaK y/JajJleHHBIH, IIPOTeCTUPOBATh Ballld H3MeHEHUs JIOKaJbHO, CIUTh UX B
COOTBETCTBYIOIIYI0 BeTKY U OTIPAaBUTh B OCHOBHOM pemno3uTopuil. IIporecc pabGoTaeT B
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CJIeyIOIIeH IT0CIe[0BaTeIbHOCTH (CMOTPH Paboumii Iporiecc ¢ MeHePKePOM 10 MHTeTPaIluH):

CoIIpOBOXK/AIOIIIMI IIPOEKTa OTIIPaBJIsieT U3MeHEeHHUs B CBOM IIyOJIMYHBIN PETIO3UTOPHU.
VYaCTHUK KJIOHUPYET 3TOT PEIIO3UTOPHUI M BHOCUT U3MEHEHUSL.
Y4acTHUK OTIIPaBJIsieT CBOU U3MeHEeHUs B CBOY ITyGIMYHBIN PeII03UTOPUH.

YyacTHHUK OTIIPaBJIAET ITMCHEMO COIIPOBOKAAIIIEMY C 3allpOCOM Ha C/IIUAHHE W3MeHEeHUH.

S A

COIPOBOXK/JAIONIMM  f06aBjsieT PENo3UTOPUM ydyacTHHKA KaK VJaJéHHBIM UM CIUBaeT
M3MeHEeHUs JIOKaJIBHO.

6. COIIpOBO’K/IAIOIIIME OTIIPABJISIET CIUThIe U3MEHEHUs B OCHOBHOM PeIl03UTOPH.

blessed
repository

developer developer

public public

integration developer developer
manager private private

PucyHok 54. Pabouuil npouecc ¢ MeHedl cepoM no uHmezpayuul

JTO [IOCTaTOUYHO PAaCIpPOCTPAaHEHHBIM BHJ, OpraHU3anuy pabodero Imporiecca, B KOTOPOM
UCII0JIb3YIOTCH Xabbl, Takve KakK GitHub wau GitLab, rge jsilerko co3faTh CBOM PEIlO3UTOPUM Kak
oTBeTByIeHHe IIpoekTa (fork) m oTHpaBUTH TyJa CBOU H3MeHeHHs. OJHUM U3 OCHOBHBIX
IIPeMYIeCcTB 3ITOTO IIO/IXOJ@ SBJSIETCS TO, 4YTO BBl MOYKeTe IIpPOfOo/DKaTh paboTaTh, a
COIIPOBOYKJAIOITUIT OCHOBHOIO PEIO3UTOPUS MOXKeT CJIUTh Ballld M3MEHEHHUs B JII060e BpeMsl.
V4YaCTHUKHU He [TOJDKHBI K/IaTh II0Ka OCHOBHOM ITPOEKT IMPUMeT UX U3MeHEeHUsI — KajK/IbIi MOYKeT
paboTaTh B CBOEM TeMIIe.

JAHUKTaTOpP U IOMOIITHUKH

JTO BapuaHT OpraHu3aliy paboyero IIporecca ¢ UCII0JIb30BaHUEM HeCKOJIbLKUX Pell03UTopHeB. B
OCHOBHOM TaKOM IIOAXOJ[ HCIIOJIb3yeTCd Ha OIPOMHBIX IIPOEKTaX, HaCYUTHIBAIOIIUX COTHHU
YYaCTHUKOB; CaMBbIM M3BEeCTHBIM IIpuMep —AApo Linux. ITomommHukH (lieutenants) —3aTo
HHTerpaliOHHble MeHe/yKepbl, KOTOPble 0TBEYAIOT 3a OT/eJ/IbHbIe YaCTU pernosutopus. Hay HUMU
[JIaBEHCTBYET OJIUH JAUCIIeTYep WHTerpariy, KOTOPOro Ha3bIlBalOT BEJIUKOAYIIHBIM JUKTaTOPOM.
PernmosuTopuil 06po’Ke1aTeJIbHOTO JUKTATOPa BBICTYIIaeT Kak 3TaJoHHBIN (blessed), oTKyzma Bce
Y4YaCTHUKH IIpoIecca JOJDKHBI II0JydaTh M3MeHeHud. IIporecc paboTaeT caeAyrIIHM 06pasoM
(cMoTpu Pabounii mIpo1iecce ¢ BeJUKOAYIITHBIM JUKTATOPOM):

1. O6BIuHbIe pPa3paboTUMKU Pab0OTalT B CBOMX TeMaTHUeCKUX BeTKax U Iepe6asupyloT CBOIO
paboTy OTHOCHUTEJHFHO BETKH master. BeTka master —3To BeTKa 3TaJIOHHOTO PEIIO3UTOPHUS B
KOTOPYI UMEET IOCTYII TOJILKO TUKTATOP.

2. [TIOMOIITHHUKHY CJAHUBAIOT TeMaTHUUYeCKUe BeTKU paBpaﬁoT‘II/IKOB B CBOU BeTKHU master.
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3. [[I/IKTaTOp C/JIBAaeT BETKHU master IIOMOIITHUKOB B CBOIO BETKY master.

4. HaxkoHell, JIUKTATOP OTIIpaBJIsgeT CBOX BETKY master B 3TaJIOHHBIM PEIIO3UTOPHUMH, UTOOBI BCe
OCTaJIbHbIe MOIJIH ITepe6asrupoBaTh CBOI pab0oTy Ha OCHOBaHUU Heeé.

. blessed
dictator repository

lieutenant lieutenant

developer developer developer
public public public

PucyHok 55. Pabouull npoyecc ¢ 8eAUKOIYUHbIM OUKMAMOPOM

Taxol BuJ, opraHu3aliuy paboyero Iporiecca He IBJISeTCSI 00BIYHBIM, HO MOYKeT OBITH IIpPUMEeHEH
K O4YeHb OOJIBIIMM IIpOEKTaM WM B CHJIBHO HepapXU4YeCKOH cpefie. ITO II03BOJISAET JIMAEPY
IpoekTa (GUKTATOPy) [eJleTUpOBaTh OOJBIIYI0 4YacTb paboTel M cobupaTh OoJblIve
IIOZAMHO>KeCTBa KOZla B Pas3/IMYHBIX TOUKAaX /[0 TOT0 KaK OHU Oy/lyT HUHTeTPUPOBaHBIL.

ITTa6J10HEI AJ1A yIIpaBJIeHUs BeTKaMHU UCXOJHOI0 Koja

MaptuH Payiep chesas PyKOBOACTBO «IIabJiOHBI Aj1g yIIpaBJIeHUS BeTKaMU
HCXOQHOTO KOZa». ITO PYKOBOJCTBO OXBaThIBaeT BCe CTaHAApPTHBIE pabouue

ﬂ rporteccsl Git 1 06bsICHSAET, KaK U KOTIZia UX UCII0JIb30BaTh. TakyKe eCcTh pasesl, B
KOTOPOM CPaBHUBAETCSA BBICOKASA U HHU3Kas YaCTOTa CIMSIHUA.

https://martinfowler.com/articles/branching-patterns.html

3aksIroueHue

9To HamboJIee YacTo UCIOJIb3yeMble IIOAXOABI B OpraHU3aIriiy pabodero mmporecca Ha OCHOBaHHUU
pacIipe/ieJIeHHBIX CHUCTeM, TaKHUX Kak Git. Ho, Kak BbI MOJKeTe BHUIETb, CYIIIeCTBYeT MHOKEeCTBO
PasIMYHBIX peIleHUM [JI1 opraHu3aliuu pabouero IIpolijecca B peaJbHBIX IIpoeKTax. Temeps,
KOT7Ia BBl ONPEJETMINCh C KOMOHHAITMeH pPabodyMXx IIPOIlecCOB, MBI PacCMOTPHUM psif 6Gosiee
KOHKPETHBIX IIPUMEPOB KaK WCIO0Jh30BaTh OCHOBHBIE PO B PA3JIUUYHBIX IIpolieccax. B
CJIeIyIOIEM pa3jiesie Bhl y3HAeTe 0 HEKOTOPHIX OCHOBHBIX MOJIEJISIX, OITHMCBHIBAIOIUX ITPOIIecC
y4acTUsI B IIPOEKTe.
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YyacTue B IIPOEKTe

Kak MMeHHO y4acTBOBaTh B IIPOEKTe — OIIKCATh CJIO0KHO, TaK KaK CYI[eCTByeT OYeHb MHOTO
pasIMYHBIX BapHallui KaK 9TO Jles1aTh. Tak Kak Git oueHb TMOOK, JIIOAU MOTYT U paboTar0T BMeCTe
1o pasHoMy. OTclofia M IIpoGseMa OIIMCAaHHUS ydacTHsl B IIPOEKTe —BCe IIPOEKTHI pasHEIe.
[lepeMeHHBIMH 37IeCh SBJIAIOTCS: KOJIMYECTBO AKTUBHBIX YYaCTHHUKOB, BBIOpPAHHBINM pabouuit
IIpoIlecc, IIpaBa /0CTyIla ¥, BO3MO>KHO, MeTOJ] OpPTaHHU3aI[11 BHECEHUs BKJIA/[a B IIPOEKT U3 BHE.

[lepBasg IlepeMeHHas — KOJIMYECTBO AaKTUBHBIX YYaCTHUKOB —IIOZpasyMeBaeT KOJIUYeCTBO
I10JIb30BaTeJiel, KOTOpble aKTUBHO OTIIPaBJIAIOT CBOU KO/ B IIPOEKT U KaK YaCTO OHU 3TO J[eJIak0T.
B GOJIBIIMHCTBE CjIy4yaeB y BaC [ABa WM TPU pa3paboTyHKa, KOTOpbIE [eal0T II0 HeCKOJIBKO
KOMMUTOB B JleHb WJIM MeHbllle, eCJIU pedyb HIET O BAJIOTEKYILIUX IIpoeKTaX. B GOIbIINX
KOMIIaHUAX WM IIpOeKTaX KOJNYeCTBO paspabOTYMKOB MOYKeT HCUHUCIATHCA ThICA4aMU C
COTHAMU ThICSY KOMMUTOB B JleHb. ITO OUYeHb Ba)KHO, TaK KaK IIPU YBeJWYeHUHM KOJIMYeCTBa
paspaboTUYMKOB BbI CTaJKUBaeTeCh CO BCE OOJILIIUM KOJIHMYECTBOM IIpo6JjeM, CBSI3aHHBIX CO
BCTpaWBaHUEM UJIU CIUSHUEM HOBOTO Ko/ia. i3MeHeHUs, KOTOpble BEI OTIIpaBJsieTe, MOTYT ObITh
IIpU3HaHBl YCTapeBIIMMM WJIH OBITH CEepPbE3HO 3aTPOHYTBIMH y)Ke IIPUMEHEHHBIMU
U3MeHeHUsIMY, I10Ka Balllk 0KU/Ia/IN 0100peHUs. Kak B TaKOM ciyyae MOKHO OBITH YBEPEHHBIM,
4TO Balll KOJ KOHCUCTEHTEH U aKTyaJsleH, a Ballli KOMMUTHI BaJIUIHBI?

Cirenmyroinias IepeMeHHasi — 3TO UCIIOJIb3yeMbIN pabouui mporiecc. lleHTpanu3oBaH iy pabouyuii
Iporecc ¥ 06J1alal0T JIM BCe paspaboTYMKU OJUHAKOBBIMHU IIpaBaMM Ha 3allCh B OCHOBHYIO
BeTKy paspaborku? CyllecTBYeT JIA MeHe/pKep II0 MHTeTrpalfuyd WU COIIPOBOXKIAIOIIUN, KTO
IIpoBepseT BCe ITaTYW? Bce JiM IIaTYU NIPOBEPSIOTCI APYTUMH paspaboTUMKaMHU M IIPOXOJAAT
omobpeHHe? Bbl BOBJIeUeHBl B 3TOT Iiporjecc? CylleCcTBYeT JIU JIeUTeHaHT, KOTOPOMY CJelyeT
OTIIPaBUTh U3MEHEHUs IIpesK/ie, YeM B OCHOBHOM PeIlO3UTOPUI?

Ciepyrorad rmpobJsieMa — 3TO YPOBEHb JocTyna. Pabounii mporiecc, UCII0JIb3yeMblH [IJIs1 y4acTHs B
IIpOeKTe, MOXKeT CHJIbHO OTJIMYaThCd B 3aBUCHMOCTH OT TOrO, €CThb JIKM Yy BacC JOCTYII Ha 3aIlkuChb
UM HeT. Ecid y Bac HeT OCTyIIa Ha 3allUCh, TO KaK IIPOEKT IIpUHUMaeT U3MeHeHUs? CylllecTByeT
JIX BOOOIIle II0JIMTHKA IIPUHATUSA U3MeHeHUN? Kak MHOro M3sMeHeHUU Bbl BHOCUTe 3a pas? Kak
4acTo BEI 3TO Jlejiaere?

Bce 3TH BOIIPOCHI MOTYT IIOBJIMATH Ha 3 $eKTUBHOCTD Balllero yUacTHs B IIPOEKTe, a TaK Ke Ha To,
Kakue paboydre IIpollecChl Haubo0JIee IpeAIIOYTUTeIbHBI UIH JOCTYIIHBI 11 Bac. MBI pacCMOTPUM
aCIIeKThI Ka)K/I0TO U3 HUX Ha IIpPUMepe peaIbHBIX CUTyallUi, Ilepexofsd oT 60JIee IIPOCTHIX K 6oJree
CIOKHBIM. Ha OCHOBe 3THX IIPUMEPOB BBl CMOXKETe CO3[laTh peasbHble pabodre IIPOIIECCHI
IIpUMeHUMbIe Ha IIpaKTHKe.

IIpaBmiIa co3zaHusI KOMMHTOB

[Ipe>kle yeM MBI HAaUHEM pacCMaTpUBaTh KOHKpPeTHBIe BapHaHTHI MCIIOJIH30BaHUS, JaBauTe
BCIIOMHHM O COOOIIEHUSIX K KOMMHUTaM. Hajmure UYETKUX pPeKOMEHJAIllil 10 CO3[JaHHI0
KOMMHUTOB U UX COOJII0/IeHHe /IesIaloT paboTy ¢ Git 1 B3aUMO/IefiCTBUE C IPYTHUMHU TOpaszio MIpolile.
[IpoekT Git mpenocTaB/sieT AOKYMEHT, B KOTOPOM COJeP>KHTCS PsI II0JIe3HBIX COBETOB IIO
CO3JJaHHUI0 KOMMMTOB [IJIS OTHPABKHU ITaT4ed — BBl MO>KeTe 03HAKOMHUTHLCSI C HUMH, IIPOYUTAB
¢aria Documentation/SubmittingPatches, Haxoggiuiica B UCXOMHBIX Kofiax Git.

JUid Hadasa, BaM He cJeflyeT OTIPaBJATL HeHY)KHble IIpoGesbl. Git mpejocTaBisieT IIPOCTOU
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CII0COO IIPOBEPKU — Iepel; KOMMHTOM BBIIIOJIHUTe KoMaHAy git diff --check, KoTopas BeIBeneT
CIIMCOK HEHY>KHBIX IIPOOEJIOB.

8 006 bash "
lib/simplegit.rb:5: trailing whitespace.

lib/simplegit.rb:7: trailing whitespace.

lib/simplegit.rb:20: trailing whitespace.

{END)

PucyHok 56. Bb1800 komaHObwl git diff --check

BBITIOTHSAST 3Ty KOMAaHZy Ilepeli KOMMHTOM BBl CMO)KeTe H36€KaThb OTIIPAaBKU HEHYKHBIX
Ipo6eJIoB, KOTOpPHIe MOTYT pa3fparkaTh APYTUX pa3paboTUHKOB.

Jlasee, TocTapauTech JejaTh KOMMUT JIOTMUYECKM pasfeJéHHOro Habopa u3MeHeHuM. Eciau
BO3MO’KHO, IIOIIBITaNTEeCh JleJlaTh Balllkd U3MeHeHUs JIeTKO ITOHATHBIMU — He HYJKHO ITHCaTh KOJ,
BCe BBIXOJHbIe, paboTasi HaJ IIIThbI0 pPa3sHBIMHU 3ajladyaMH, a B IIOHEAEeJIbHUK OTIIPaBJISTH
pe3yJIbTaT KaK OQUH O0JILIIIOM KOMMHUT. /la’ke eC/IM BBl He Jiejlajli KOMMUTHI Ha BBIXOJHBIX, TO B
IIOHEJeJIbHUK HCIIOJIb3YHUTe 00JIaCTh IIOATOTOBJIEHHBIX (GAMIOB [JId TOr0, UTOOBI pPas/iesuThb
IIPOZieJIaHHYI0 PaboTy M0 HPUHIUIY MUHUMYM OJMH KOMMUT Ha 3ajauy, JgaBas II0JIe3HbIe
KOMMEHTapuM K Ka)KJOMy K3 HHUX. ECJIM HECKOJIbKO M3MEeHEeHHM KacalTCsd OJHOro ¢aiiia,
Ucroyb3yure git add --patch @i yacTuuHOro mo6aBaeHus ¢anaoB B UHEKC (JleTaJIbHO OIIHMCAaHO
B MHTepakTUBHOe WHJeKcHpoBaHue). COCTOSIHUE IIPpOEKTa B KOHIle BETKH He 3aBUCUT OT
KOJIMUeCTBa CJleJJaHHBIX BaMH KOMMMTOB, TaK KaK BCe M3MeHEHMs J00aBSITCA B OJUH MOMEHT,
II03TOMY IIOCTaparTech OOJIETYUTH 3ajlauy BAlllUM KoJLleraM, KOrja OHHM OyayT IIPOCMaTPHUBATh
Balll U3MEHEeHUs.

Takol 1oAxo[ Tak >ke objierdaeT W3BJIEUEHUE WM OTMEHY OTAE/bHBIX MU3MEHEHUU, eCIU 3TO
BpPYT II0TpebyeTcs B 6yayIeM. VcripaBieHre UCTOPUY OIIUCHIBAET P, II0JIe3HBIX TPIOKOB Git 11
IIepenUChIBaHUSl UCTOPUU U3MEHEHUN U UHTePaKTUBHOIO MHIeKCUPOBaHUS — UCIIOJIb3yHUTEe 3TU
UHCTPYMEHTHI JJI1 CO3/aHUS UYMCTOM U IIOHATHOM MUCTOPUHU Ilepef; OTIIPAaBKOM IIpOJesIaHHOM
paboThl KOMY-TO eIll€.

[locsegHee, YTO HY)XKHO HMeTh BBHAY—3TO COO0OIlleHWe KOMMMTA. IIpUBBIUKA CO3/iaBaTh
KaueCTBEHHble COOOIeHUsT K KOMMHTaM IIO3BOJISIET YIPOCTUTH  UCIIOJIb30BaHUE U
B3auMoJlelicTBHe IIocpeAcTBOM Git. Kak mpaBuiio, Ballld COOOIEeHUsS [JOJ/DKHbI HauyWHAaTbCS
KpaTKUM OJHOCTPOYHBIM OITMCaHUEeM He 60siee 50 CUMBOJIOB, 3aTeM [OJKHA UATH ITyCcTas CTPOKa,
IIocjIe KOTOpOU cienyeT Gosiee feTaJbHOe omucaHue. [IpoekT Git TpeGyeT, UTOOBI JeTabHOE
OIMCaHWe BKJIKYAJI0 IIPUYMHY BHECeHUsI UW3MeHeHUW U CpaBHeHHe C TeKyllenl
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peanusanyiel —3TO XOPOILIUM IIpUMep I IlofpakaHusd. IIuinuTe coobljeHHe KOMMHTAa B
umnepatuBe: «Fix bug» a He «Fixed bug» wniu «Fixes bug». BOT OTIMYHBIN 11a6JIOH XOPOIIIEro
COOOIIleHUsT KOMMMTA, KOTOPBIM MBI CJerKa aJalTHpPOBaJid K3 IIabJ0HA, H3HAYaIbHO
HanmrcanHoro Tumowm Iloymmom:

KpaTtkoe (He bonee 50 crMBOMOB) pe3toMe C 3arflaBHOW OYKBbI

Bonee peTanbHbIM, MOACHAKOWMIA TEKCT, ecnm oH TpebyeTcs.

CrapaniTecb He MpeBblwWaTb AJIMHY CTPOKW B 72 CHMMBOMA.

B HekoToOpbIX Cilyuyasx mepBasd CTpPOKa MoApa3yMeBaeTCA Kak TemMa nucbMa, a BCé
OCTajlbHOe -- KaK Teslo N1cbMa.

MNycTasa cTpoka, OoTAenArwWaa CBOAKY OT Tesa, MMEeEeT pelialoliee 3HaueHue

(32 nckyeHneM criyyaes, Korga AeTaslbHOro OMUCaHWA HeT);

B MPOTVMBHOM CJlyyae Takue MHCTPYMEHTbl, Kak rebase, MoryT Bac 3anyTaTb.

CoobueHns KOMMUTOB ClliegyeT MUCaTb MUCMOMb3yA HeomnpeneneHHy ¢GopMy riarona
COBEpLEHHOro BMaa MOBENNTEsNIbHOMO HakfoHeHuA: «Fix bug» (McnpasuTb b6ar), a He
«Fixed bug» (WcnpaeneH b6ar) wnu «Fixes bug>» (McnpasnseT bar).

OTO cornalweHne COOTBETCTBYET COODWEHNAM KOMMUTOB, FeHepupyeMbliX TakuMu
KOMaHgamu, kak ‘git merge' mn ‘git revert'.

Mocnepytowme ab3aubl MAYT Mocsie NMycTbiX CTPOK.
- [onyckatoTca 0bo3HaueHns NMyHKTOB CrMCKa

- ObbluHO, 3/1eMEHTbl CrMcka 0bO3HaAUaKTCA C MOMOLLbID TUPE WU 3BE3L0UKM,
C ogHMM npobenioM neped HUMKW, a Pa3fenAlTCa NyCTOM CTPOKOWM, HO
cornaweHmsa MoryT OoTNMJyaTbCA

- JonyckaeTtca obpaTHbln ab3alHbIA OTCTYM.

BaM u BammM paspaboTuukaM OyfeT ropaszio IpoIle, ecad Bce COOOIeHHsS BaIllMX KOMMHTOB
OyZyT TakK BBIVIAZETH. B mpoekTe Git Bce co0OIeHHS K KOMMHTAaM HMEIOT paclIdpeHHOe
dopmaTHpoBaHUE — BBHIIIOJIHUTE KOMaHAy git log --no-merges, YTOOBI YBUJETh KaK BBIIJISITUT
XOpOIIIo 0TGopMaTUPOBAHHAS UCTOPUSI KOMMUTOB.

Jlenaiime Kak Mol 2080puUM, a He KaK 0eaemM Camu.

BOJIBIIMHCTBO IIPUMEPOB B 3TOM KHHUIe He HCIOJL3YIT pPaCIIMPeHHOI0
O dbopMaTHUpPOBaHUA COOOIeHUM KOMMUMTOB; BMECTO 3TOTO MBI IIPOCTO MCII0JIb3yeM
IapaMeTp -m JIZ KOMaHAbI git commit.

HOCTYHafITe TaK KdaK MBI TOBOPHM celyac, a He TaK KaK JejiaeM MBI.

HeOGoJip1m1ass KOMaHaa

Camaga IIPOCTad CUTyalusi, C KOTOpOfI BBI MO’KeTe CTOJIKHYTBCH, 3TO YaCTHBINA IIPOEKT C OOJHUM HJIHA
ABYMS OPYTHUMHA pa3pa60Tq1/n<aMI/I. «HJacTHasg» —B OJaHHOM KOHTEKCTE IIOHHMMAaeTCAd KaK IIPOEKT C
3adKPBITBIM HMCXOOHBIM KOIOM, He,ILOCTYHHLIfI OJId BHEIITHETo MHpa. Ber u apyrue paSPaGOT‘-II/IKI/I
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nMeeTe IIpaBa 3allMCHU B penosnTopHﬁ.

B TakoM cpefie BBl MOJKeTe HCIIOJIB30BAaTh PAb0OUYMM IIPOIeCC, IIPHU KOTOPOM BBIIOJIHAEMBIE
IeUCTBUA aHaJIOTUYHBI MCII0JIb30BaHUIO Subversion WM APYyro IeHTPaIWu30BaHHOM CHUCTEMe.
BEI BCE elllé MOXKeTe KCII0/Ib30BaTh IIPeUMyIlecTBa CO3JaHusd KOMMUTOB 0$daiiH, 3SHAUUTEJIbHO
6oJiee IIPOCTOE BeTBJIEHHE U CIUSAHHUE, HO IIpolecc Oy/eT 0YeHb II0X0KHUM; OCHOBHOe OTJIMYHeE B
TOM, YTO CJHAHHE IIPOMCXOJUT Ha CTOPOHe KJIMEeHTa, a He Ha cepBepe BO BpeMs KOMMHTA.
JlaBaliTe IIOCMOTPHUM YTO IIPOMCXOJUT, KOIZa ABa paspaboTyrKa HauMHAKT paboTaTb BMeCTe U
HUCIIOJIB3YIOT OOIUM pPernosuTopuil. IlepBBIM paspaboTuuk /DKOH KJIOHUPYET PeIlo3UTOPUH,
BHOCHUT H3MeHeHHUs M JejaeT KOMMMT JIOKaJbHO. (B IocCiefyrOIUX IIpUMepax COO0OIeHUsS
IIPOTOKOJIA 3aMeHEeHBI Ha ' C I1eJIbI0 KX HEMHOI'0 COKPaTUTh.)

# Komnbiotep [xoHa
$ git clone john@githost:simplegit.git
Cloning into 'simplegit'...

$ cd simplegit/
$ vim 1ib/simplegit.rb
$ git commit -am 'Remove invalid default value'
[master 738ee87] Remove invalid default value
1 files changed, 1 insertions(+), 1 deletions(-)

BTopoif pa3paboTumk /lKeccHKa [lejlaeT TO >Ke CaMOe — KJIOHUPYeT PeINlo3UTOpPUN U JieslaeT
KOMMHT:

# KomnbtoTep [xeccunku
$ git clone jessica@githost:simplegit.git
Cloning into 'simplegit'...

$ cd simplegit/
$ vim TODO
$ git commit -am 'Add reset task'
[master fbffbbc] Add reset task
1 files changed, 1 insertions(+), @ deletions(-)

3areMm ,Z[)KECCI/IKB. OTIIPaBJIAET USMEHEHHA Ha CEPBEP:

# KomnbtoTtep [xeccuku
$ git push origin master

To jessica@githost:simplegit.qgit
ledeebb..fbff5bc master -> master

B mocienHel CTpoKe IIpUMepa IIpUBefleHa I1oJe3Hasd UHopMalys, BbIBOAMMAS I10CIe KaKAou
oIlepaliy OTIIpaBKU HM3MeHeHUU. E€ 6a3oBrId ¢opmaT Takou <oldref>..<newref> fromref -
toref, rme oldref —KOMMMNT, Ha KOTOPBIM YyKashliBajla BeTKa [0 OTHPaBKH, newref — HOBBIA
KOMMMT, Ha KOTOPBIM BeTKa YKasbIBaeT ceryuac, fromref — MMs OTIIpaBIeHHOM JIOKAJILHOM BETKH,
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toref — MMs1 BeTKHU B yIaJIEHHOM PeO3UTOPUH, B KOTOPYIO GBLIM OTIIpaBJIeHbl U3MeHeHUsI. /laiee
BBl YBU/IUTE IOX0)KHeE pe3yJbTaThl B BBIBO/le KOMaH], II03TOMYy UMesl 006IIee IIpe/icTaBJIeHHEe O
3HAUEeHWH IIOMOKET BaM JIydllle T[IOHUMAaTh Pa3JIUYHbIE COCTOSHHS PEII03UTOPHEB.
JIOTIOSTHUTEIFHYI0 MHPOPMATIHI0 MO>KHO HAUTH B JOKYMEHTAITUH K KOMaH/e git-push.

BOSBpaH_[aHCI) K IIpHUMEPY, HEMHOTIO CIIYCTs, Z[)KOH BHOCHUT HEKOTOPEbIE USMEHEHHU, elaeT KOMMUT
U IIBITAa€TCAd OTIIPAaBHUTDL €I0 Ha TOT 7K€ CEPBEP:

# KomnbioTep [xoHa
$ git push origin master
To john@githost:simplegit.qgit
I [rejected] master -> master (non-fast forward)
error: failed to push some refs to 'john@githost:simplegit.git'

B maHHOM ciydae U3MeHeHUs /PKOHA OTKJIOHEHBI, TaK KakK /[PKecCHKa y>Ke OTIIpaBHJIA C80U. ITO
0Cc06eHHO Ba’KHO /I/I1 IIOHUMAaHMUSI eCcJIM BhI IIPUBBIKJIU K Subversion, IT0ToOMy 4YTO, KaK Bbl MOIJIH
3aMeTUTh, pa3pabOTUYMKU He peJaKTHUPOBaJM OJUH U TOT ke @¢aiu. Ecim Subversion
aBTOMAaTHUUYeCKU JejlaeT CJIHSHHEe Ha CepBepe IIPH YCJIOBUH, UYTO PeIaKTHPOBAIHCHL Pa3HbIE
¢atitel, To B Git BBl IOJDKHBI CHAUA1A CIUTH U3MEHEHUs JIOKAJbHO. /[PKOH IOJDKEeH IOJIYYUTH
n3MeHeHUsI [PKeCCUKU U CJIUTh UX JIOKAJIbHO, IIpeXK/e UeM CMO>KeT OTIIPaBUTH CBOM.

Ana Hadasa, /DKOH IIojiydyaeT H3MeHeHUs /[KeCCHKU (CAUSIHUSI W3MEHEeHHUM II0Ka YTO He
IIPOUCXOUT):

$ git fetch origin

From john@githost:simplegit
+ 049d078...fbff5bc master -> origin/master

B 3TOT MOMEHT JIOKaJIbHBIU PeIl03UTOPUH /[P)KOHA BBHIIJISAUT IIPUMEPHO TaK:
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4b078 <4+— Tedee <4+— 738ee

™

fbffs

origin/master

PucyHok 57. Pacxodsiwascs ucmopus Jocona

Teneps [PKOH MOYKET CJIUTH II0JIyUeHHbIe M3MeHeHUs [[>KeCCHKH CO CBOEH JIOKaJTbHOM BETKOH:
$ git merge origin/master
Merge made by the 'recursive' strategy.

TODO | 1+
1 files changed, 1 insertions(+), @ deletions(-)

HpOHECC CJIMAHUS ITPOXOOUT IJIaAKO — UCTOPHUSA KOMMHUTOB Y Z[)KOH& BBITVIAIUT IIPUMEPHO TaK:

4b078 <4— Tedee <4— 738ee <4— 72bbc

™ "

fbffs

origin/master

PucyHok 58. Penosumopuil /[o#0Ha nocae cCAUsIHUA ¢ origin/master

Terrepb /PKOH MOYKeT IIPOTECTUPOBAThH HOBBIM KOJ, UTOOBI yOeJUTHCS B KOPPEKTHOM paboTe

145



06'beIMHEHHBIX U3MEHEHUH, II0CIe Yero OH MOYKeT OTIPaBUTh 00beJUHEHHbIe M3MeHeHUs Ha
cepsep:

$ git push origin master

To john@githost:simplegit.qgit
fbff5bc..72bbc59 master -> master

B pe3yabTaTe HCTOPHUA KOMMUTOB Y [[)KOHa BBITVIAINUT TaK:

4b078 <4+— ledee <4— 738ee <4— 72bbc

™

fbffs

origin/master

PucyHok 59. Hcmopusa Kommumos y /[oicoHa noc/ie omnpaskKu Ha origin cepgep

Tem BpeMEHEM Z[)KGCCI/IKB. Co3gasia TEMAdTHUYECKYI0 BETKY C Ha3BaHHEM issuebd m caeJsiajia B HeH

Tpu KoMMHTa. OHa eIfé He II0JyYrIa u3MeHeHUs /[PKOHa, II09TOMY HCTOPHUS KOMMHUTOB y Heé
BBIIVIIIUT C/IeYIOIIUM 00pa3oM:

4be78 <+ Tedee <+— fbffs <+ 8149a <+— 23ac6 <+— 4af42

origin/master

Pucyrok 60. Temamuueckas semka /{oceccuxku

BHesamHo /[>KeccHuka YSHaéT, yTO /[PKOH OTIIPAaBHJI KaKHE-TO U3SMEHEHHUS Ha CEPBEP U TeIlePhb OHa
X04eT Ha HUX B3IVIIHYTB; OJId 3TOTO el cjIenyeT IIOJIYVUHUTE C CePBEPA BCE€ HOBBIE USMEHEHUS:

# Komnbtotep [xeccuku
$ git fetch origin

From jessica@githost:simplegit
fbff5bc..72bbc59 master -> origin/master

9TO NPUBOSUT K IIOJYYEHHUIO M3MEHEHHUM, OTIIPaBJIE€HHBIX [[PKOHOM B peIo3SUTOPHUH. Terreps,
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HUCTOpHUAd KOMMHUTOB Y Z[)KGCCI/IKI/I BBITVIAIWT TaK:

4h078 <+ 1edee <+ fbffs <4— 8149a <+— 23ac6 <+— 4af42
738ee <+— 72bbc

origin/master

PucyHok 61. Hcmopust KoMMUmMos /[oceccuku nocie noayvueHust uUsmeHeHuil /[coHa

JI>KecCKa CUMTaeT, UTO €€ TeMaTH4yeCcKas BeTKa IOTOBa, HO TaK J>Ke Xo4deT 3HAThb KaKue
U3MeHeHUs CJefyeT CJIUTh CO CBOer paboToM Ilepe] OTIIPaBKOM Ha cepBep. Ui IIPOSICHEHUSA
CUTYyall¥ OH BBIIIOJIHSIEeT KOMaHAy git log:

$ git log --no-merges issue54..origin/master
commit 738ee872852dfaa9db634e0dea’a324040193016
Author: John Smith <jsmith@example.com>

Date:  Fri May 29 16:01:27 2009 -0700

Remove invalid default value

issueb4..origin/master —3TO CHHTaKCHUC QUILTPA, KOTOPHIM yKasbIBaeT Git oToOpa’kaThb TOJIBKO
CIIMCOK KOMMMTOB, KOTOPBIE CYIeCTBYIOT B IIOC/IeJHeN BeTKe (B JaHHOM cJy4dae origin/master),
HO OTCYTCTBYKT B IIepBOH (B JaHHOM ciaydae issueb4). boJsiee [eTaslbHO 3TOT CHHTAKCHC
paccMaTpuBaeTcd B IJIaBe /[ruarasoHbl KOMMUTOB.

B maHHOM ciiy4yae, B BBIBOJle KOMaH/Ibl Mbl BUIUM TOJILKO OJAWH KOMMHUT, C/IeJIaHHBIN /[PKOHOM U
emié He CJOUTBHIA /PKecCMKOM. Eciim oHa CoOJIBET origin/master, TO 3TO OyHeT eIWHCTBEHHBIN
KOMMUT, KOTOPBIN U3MEHUT JIOKAJIbHOE COCTOSHUE.

Tertepn, /[PKecCMKa MOMKeT CJINUTH H3MEHeHUs TeMaTH4UeCKOM BeTKHM W usMeHeHUda J[[KoHa
(origin/master) B CBOXO JIOKaJILHYIO BETKY master, a 3aTeM OTIIPaBUTH €€ Ha cepBep.

11 Hayasia (HpI/I YC/IIOBHH OTCYTCTBHUA H3MEeHEeHHUU B TeMaTH4YeCKOM BeTKe, He BKJIIOUEHHBIX B
KOMMMT), Z[)Keccm{a IIePEeK/II0UaeTCsd Ha CBOIO BETKY master:

$ git checkout master
Switched to branch 'master'
Your branch is behind 'origin/master' by 2 commits, and can be fast-forwarded.

O6e BeTKH origin/master ¥ issueb4 ABJIAIOTCA OTCJIEKHUBAaE€MBIMH, II03TOMY IIOPSALOK CIAUSHUA He
BakeH. KOHeUHBIN pesysbTaT OyZeT HIeHTUYHBIM BHe 3aBHUCHUMOCTH OT IIOPSAKa CJIUSHUS,
OJJHaKO MCTOPHS KOMMHTOB Oy/leT HEMHOIO OTJIMYaThCs. /PKecCHKa pelllaeT CJIMTh BETKY issueb4
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IIepBOU:

$ git merge issueb4
Updating fbffbbc..4af4298
Fast forward
README | 1+
lib/simplegit.rb | 6 +++++-
2 files changed, 6 insertions(+), 1 deletions(-)

[Ipo6sieM He BO3HHKaeT; KaK MO>XHO 3aMeTHThb, 3TO IIPOCTOe IepeMellleHHe BIiepe]. Temepsb
JoKecCMKa 3aKaHYMBaeT MPOIlecC JIOKAJbHOTO CHAUSIHHUSA OO0BbeqUHsSA IIOJIydeHHbIe paHee
n3MeHeHUs /[P)KOHa, HaxXOIdIIrecs B BeTKe origin/master:

$ git merge origin/master

Auto-merging lib/simplegit.rb

Merge made by the 'recursive' strategy.
lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

CausgHVe MIPOIIO YHCTO U Telepb HCTOPHUSI KOMMUTOB y /IPKECCHKH BBIVISIAUT CJIEAYIOIIUM
obpasom:

+— 8149a <+ 23ac6 <+ 4af42
4_

72bbc < 80659c

4b078 <+ Tedee fbff5

"

738ee

origin/master

PucyHok 62. Hcmopus KOMMUMmMoa8 /[oceccuku nocie CAUSHUS U3SMeHeHUl /[HcoHa

Temnepp [pKecCcHKa MO>KeT OTIIPABUTHL CBOXO BETKY master B origin/master, IIpH yCJI0BUH 4TO /IPKOH
60JIbIIIe He OTIIPaBJIs/I K3MeHeHUM:

$ git push origin master

To jessica@githost:simplegit.qgit
72bbc59..8059¢15 master -> master

Ka)KﬂBIﬁ pEiSpaGOTLII/IK ciesiaJl KOMMHUTBI HECKOJIBKO Pa3 | YCIIEIITHO CJINJI U3MEHEHHA JPYyToro.
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4b078 +— Tedee fbff5 8149a <+ 23ac6 <+ 4af42

" ™

72bbc < 8059c

"

738ee

origin/master

PucyHok 63. Hcmopust KomMmumos /xiceccuku nocsie omnpasku Ha cepeep

9TO O[TUH M3 CaMBIX IIPOCTHIX paboUMX ITPOIleCCOB. B TeueHe HEKOTOPOTO BpeMeHH BhI paboTaeTe
B TeMaTHUYeCKOM BeTKe, a 3aTeM CJIHMBaeTe M3MeHeHHs B BETKY master Korma Bcé roTOBO. UTOOHI
TIO/IeJTUTHCS TIPO/IeJTaHHOM PaboTOoH, BB CIMBaeTe €€ B BAIlly BeTKY master, 3aTeM IIOJIydaeTe U
C/IMBaeTe U3MEHEHHUs M3 BETKH 0rigin/master eCIM TaKOBbIe UMEKTCS, B HAaKOHEII, OTIIPaBJISIETE
BCe U3MeHEeHUs B BeTKy master Ha cepBepe. B 06111eM BUJIe TOCI€0BATEIHHOCTD BRIIVISIAUT TaK:
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Jessica Server John

it cl
git clone >
git commit
< git clone
git commit
it h
git pus >
it fetch
git fetc >
git merge
< git push
< git fetch
git merge
it h
git pus >
it fetch
git fetc >

Jessica Server John

PucyHok 64. O6ujuil 8ud nocsedosameibHOCMu cobblmuil 8 pabouem npovecce 0151 HECKOJAbKUX
paspabomuuxkos

KoMmaHa ¢ pykoBOgHUTEIEM

B 3TOM CIleHapHH MBI PaCCMOTPHUM POJIM YYAaCTHHKOB B 60Jiee KPYITHOM YaCTHOM KOoMaH/e. Bbl
y3HaeTe KaK paboTaTb B OKPY)KEHHH, I[e MeJKHe TPyIIIbl COBMECTHO paboTarT Haf
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YIYUIIeHUSIMH, a 3aTeM UX BKJIaJ| MHTeTPUPYyeTCs TpeThbel CTOPOHOM.

[IpexmonoxkuM, uTo /PKOH U /I)KeccruKa BMecTe pab0oTarT HAJ OZHOM QyHKIMeN (Ha30BEM eé
«featureA»), ipu aToM /[>Keccuka U /[>Ko3u paboraroT Haf Apyrou («featureB»). B aToM ciyudae
KOMIIaHUS HCIIOJIb3yeT THUII paboyero mpoliecca ¢ MeHe/pKepOM II0 WHTerpalyu, IIpU KOTOPOM
paboTa OTHEJBHBIX TPYIII HMHTETPUPYETCS ONpelesIEHHbIMHU HH)KEeHepaMu, a BeTKa master
OCHOBHOI'0 PeIIO3UTOPHUSI MOKeT ObITh OOHOBJIEHA TOJILKO 9TUMU HWHKeHepaMu. [Ipu Takom
ClleHapuud Bcad paboTa BegETCA B OTHEJbHBIX BeTKaxX [ KajKAoM KOMAaHJbI, a 3aTreM
00beIUHSIeTCS HHTErPaTOPOM.

JlaBaiiTe paccMOTpPUM pabouuiy Iporecc /IKeCCMKH, TaK KaK OHa paboTaeT Haj IBYMs
OYHKIMAMY, IIapa/UleJIbHO COTPYAHHUYAs C pPasHBIMH paspaboTyuKaMH. IIpefrtosioskKuM, 4YTO
PElO3SUTOPHUI yKe KJIOHHPOBAaH M OHa pelnaeT paboTaTh CHayasa Haj QyHKIment featureA.
JlKeccHKa CO3/IaéT HOBYIO BETKY /I 9TOM GYHKIIMU U HEKOTOPOe BpeMs paboTaeT Haj, Hel:

# KomnbtoTep [xeccuku
$ git checkout -b featureA
Switched to a new branch 'featureA'
$ vim lib/simplegit.rb
$ git commit -am 'Add 1imit to log function'
[featureA 3300904] Add limit to log function
1 files changed, 1 insertions(+), 1 deletions(-)

B JaHHBIM MOMEHT el HeOOXOLUMO IIOZeJUThLCA IIpOoJeJaHHOM paboToi ¢ /[PKOHOM, II03TOMY
JoKeccHKa OTIIpaBJ/sgeT BeTKy featureA Ha cepBep. V /PKeCCHMKH HeT [OCTYyIIa Ha 3allCh B BETKY
master (OH eCTb TOJILKO Yy HMHTErpaTopoB), II03TOMY [JId COBMECTHOM paboThl ¢ /PKOHOM OHa
OTIpaBJIsIeT U3SMEHEHHU B IPYIyI0 BETKY:

$ git push -u origin featureA

To jessica@githost:simplegit.qgit
* [new branch] featureA -> featureA

JpKkeccHKa OTIpaBigeT IMKUCbMO /DKOHY C yBeJOMJIEHHEM, YTO BHECEHHBIe el M3MeHeHUd yrKe
IOCTYITHBI B BeTKe featureA. IToka /l>Keccuka >KIET oTBeTa OT /[PKOHa, OHa pelllaeT I10paboTaTh HaJ,
opyroii ¢yHkimeinn featureB BMecTte ¢ /Dkosu. /lid Hadasa, /KeCHKa CO3JaéT HOBYIO
TeMaTHU4YeCKyI0 BeTKY, 6a3upysCh Ha COCTOSIHUU BETKU master Ha cepBepe:

# KomnbtoTtep [xeccuku

$ git fetch origin

$ git checkout -b featureB origin/master
Switched to a new branch 'featureB'

ITocsie sToro, /[>KecCcUKa JejiaeT HeCKOJIbKO KOMMHUTOB B BETKe featureB:
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$ vim lib/simplegit.rb
$ git commit -am 'Make 1s-tree function recursive'
[featureB e5b@fdc] Make 1s-tree function recursive
1 files changed, 1 insertions(+), 1 deletions(-)
$ vim 1ib/simplegit.rb
$ git commit -am 'Add 1s-files'
[featureB 8512791] Add 1s-files
1 files changed, 5 insertions(+), @ deletions(-)

Perro3uTopui /IPKeCCUKH BBIIJISITUT CJIETYIOITUM 06pa3oM:

featureA

4bB78 <4— Tedee <4— 33009

™

e5bof <4+ 85127

featureB

PucyHok 65. HauaibHOe cOCMOosHUe UCMOopUU KOMMUMO8 /iceccuxku

Jl>KeccuKa roToBa OTIIPaBUTH CBOXO paboTy, HO IToJIy4yaeT IMUCbMO /[K03H, UTO HadasbHas paboTa
y>Ke OTIIpaBJieHa Ha cepBep B BeTKy featureBee. Tellephb /I)KecCHKe HY>KHO CJIUTh 3TU U3MeHeHUs
CO CBOMMU Ilepe]; OTIIPaBKOM Ha cepBep. MisMeHeHUd /PK0O3U OHa I0JIy4aeT KOMaHoM git fetch:

$ git fetch origin

From jessica@githost:simplegit
* [new branch] featureBee -> origin/featureBee

[Tosrarag uto /[Keccrka HaXOOUTCA B BeTKe featureB, oHa MOYKeT CIUTH IIOJIYUeHHbIe U3MeHEeHUS
JIPKO3H CO CBOMMH IIPU IIOMOIIIY KOMaH/EbI git merge:

$ git merge origin/featureBee

Auto-merging lib/simplegit.rb

Merge made by the 'recursive' strategy.
lib/simplegit.rb | 4 ++++
1 files changed, 4 insertions(+), @ deletions(-)

OﬂHa HebOoJIbIIas HpO6JI€MEi—€fI HY>XHO OTIIPaBUTH CJIMThle M3MEHEHHS U3 JIOKaJIbHON BETKH
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featureB B BeTKy featureBee Ha cepBepe. [yi1 aTOro B KoMaHjze git push /[>Keccruka ykKasbIBaeT
HasBaHU4 JIOKAJIbHOHN U YAAJIEHHOU BeTOK, pas/ie/IeHHBIX BOeTOYUEM:

$ git push -u origin featureB:featureBee

To jessica@githost:simplegit.git
fba9af8..cd685d1 featureB -> featureBee

JTO HasbIBaeTcd cneyugukayusl ccoliok. B rnaBe Crienudukaimy CChUIOK IIPUBeNeHO 6oJiee
JleTaJIbHOE OITMCaHUe CIleliPpUKaIUi CChIOK Git ¥ pa3IMuHbIe CII0COOBI X HUCII0JIb30BaHUs. Tak
’Ke obpaTHhTe BHUMaHMe Ha QJiar -u; 3TO COKpallleHue I --set-upstream, KOTOPBIM HacTpauBaeT
BETKH JIJIs1 YIIPOIIleHUS OTIIPABKU U I10JIyYeHUS U3SMEeHEeHUHU B JJaJIbHEeHNIIIeM.

ITocste aToro, /lKeccHKa IIoJly4aeT IIMCBMO OT /IXKOHa, B KOTOPOM OH COOOIIIaeT, 4TO OTIIPaBHII
HEKOTOpble U3MeHeHHUs B BeTKy featureA U IIPOCUT UX IIPOBEPHUTH. /I)KeCHKa BBIIIOJIHSIET KOMaHAY
git fetch s mosydeHus 8cex HOBBIX MU3SMEeHeHUH, BKIIOYas U3MeHeHUs /[PKOHa:

$ git fetch origin

From jessica@githost:simplegit
3300904..3ad881d featureA -> origin/featureA

Temepsb, 0Ha MO>KeT IIOCMOTPETh YTO UMEHHO ObLJI0 M3MEeHEeHO IIYTEM CpaBHEHUs II0Jy4eHHOU
BeTKHU featureA co cBoel JIOKaJILHOM BETKOM:

$ git log featureA..origin/featureA

commit aad881d154acdaeb2bbb18eale827ed8abd671eb
Author: John Smith <jsmith@example.com>

Date:  Fri May 29 19:57:33 2009 -0700

Increase log output to 30 from 25
Ecsm /[PKeCcCHKyY BCE ycTpauBaeT, TO OHa C/IMBaeT U3MeHeHHd /PKOHa B CBOIO BeTKY featureA:

$ git checkout featureA
Switched to branch 'featureA'
$ git merge origin/featureA
Updating 3300904..3ad881d
Fast forward
lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

JoKeccuka pellaeT HeMHOIO IIOMIIPaBUTH, [ejlaeT KOMMUT B JIOKAJIBLHOUM BeTKe featureA u
OTIIpaBJIAeT KOHEUHBIN pe3yabTaT Ha CepBep:
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$ git commit -am 'Add small tweak to merged content'
[featureA 774b3ed] Add small tweak to merged content
1 files changed, 1 insertions(+), 1 deletions(-)

$ git push

To jessica@githost:simplegit.git
3300904..774b3ed featureA -> featureA

B pesyJsibTaTe UCTOPUSI KOMMUTOB Yy JI>KECCUKU BBITJIITUT TaK:

origin/
featureA

featureA

4b@78 <+ Tedee <4+ 33009 <+— aad88 <4+— 774b3

™

e5bof <+— 85127 +— cd685

fba9a ‘4’""”////////

featureB

origin/
featureBee

PucyHok 66. Hcmopust KoMmumog /ixceccuku nocie usmeHeHull 8 memamuyueckoil gemke

Jokeccuka, [pko3u ¥ [PKOH MHQOPMUPYIOT UHTErpaToOpoB, UTO BeTKU featureA u featureBee Ha
cepBepe TOTOBBI K CIAWSHUIO B OCHOBHYI. Ilocjie TOTO KaK MHTeTrpaTOpPhl COJIBIOT 3TU BETKHU B
OCHOBHYI0, II0JIy4eHHbIe U3MeHeHUs OYAyT cojlep>KaTh KOMMUT CJIUSHUS, a UCTOPUSI KOMMHUTOB
O6yZeT UMeThb BUJ:
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origin/
featureA

origin/

featureA
master

4b078 <+ Tedee <+— 33009 <+ aad88 <+ 774b3 <+— 5399e

™ g

e5bof <+ 85127 <+ cd685

fibada featureB

origin/
featureBee

PucyHok 67. Hcmopust KoOMmumos /jceccuku nocsie CAUSLHUSL memMamuHecKux 8emok

MHorue nepexofaT Ha Git UMeHHO H3-3a BO3MOYKHOCTHU IapauieJIbHOM paboThl HECKOJIBKHX
KOMaHJ] B pAas3JIMUYHBIX HAIIpaBJIEHUAX C IIOCIEAYIOIINMM CIHUSHHEM IIpoJieJJaHHOU paboThL.
B03MO’KHOCTH COBMeCTHOM paboThl HeOOJIBIINX IOATPYIII KOMaHABl B yAaJléHHBIX BeTKax 0e3
HeOOXOAMMOCTH BOBJIEKaTh HJIM MellaTh BCeHM KOMaHJe — OTPOMHOe IIpeuMylecTBo Git.
[TocsemoBaTeIbHOCTh [IeMCTBUIL B OIKMCAaHHOM pabodyeM IIpoIecce BBIIAAUT CJIEAYIOIIUM
obpasom:
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Jessica

git commit

(A)
git p

Josie

ush origin fea

John

server:
featureA

tureA

git commit

(A)

< git fetq

h origin

git merge

(A)

git push ori

gin featureA

git commit

(B)

>

git commit

(B)

git push orig

in featureBee

server:
featureBee

git fetg

h origin

g

push origin f¢

ratureB:featureBe

git fetch or

igin

<
git merge
(B)
git
.
git merge
(A)
git commit
(A)
git p

ush origin fea

tureA

Jessica J

g

osie

John

server:
featureA

@®opK NyOGJIHUYHOrO0 IIPOEKTa

server:
featureBee

PucyHok 68. OCHOBHAst N0C1e008AMeNbLHOCMb ONUCAHHO20 padoyuezo npoyecca ynpasasemMoll KoMaHobl

VyacTue B Iy6JIMYHOM IIPOEKTe CUJIBHO OTJIMYaeTcs. Tak KaK y Bac HeT JOCTyIa OOHOBJIATH BeTKHU
IIPOeKTa HaIpsMYI0, TO IlepefaBaTh IIPoZeaHHYI0 paboTy caefyeT IPyrUM CIIoco60M. B mepsom
IIprMepe pacCMaTpUBaeTCs ydacTHe B IIyOJMYHOM IIpOeKTe IIocpefcTBOM ¢opka Ha Git
mwiaTdopMax, I7le BO3MOYKHO €ro IIpOCTOe COo3JaHWe. BoJBIMUHCTBO caliToB Git XocTHHTra
IOJIePKUBAOT TakKyr ¢QyHKIWio (Bkiarwouas GitHub, BitBucket, repo.or.cz u [pyrue), Kak u

OOJILIIIUHCTBO TeX, KTO COITPOBOKIAE€T IIPOEKTHI,

OJKHUIAI0T TaKOIro JKe CTHJIA Yy4YadCTHdd.

CJIE/IYIOI_U;I/Iﬁ Ppas3zies IIoCBAIIEH IIPOEKTaM, KOTOPhIE IIPEAIIOYNTAI0T IIPUHHUMATL HCIIPABJIEHUA B
BH]IE ImaTyemn 1mo 3JIeKTpOHHOﬁ II04Te.
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Jl1s1 Havasia, BaM CJIelyeT KJIOHHPOBAaTh OCHOBHOM PEITO3UTOPHUH, CO3AaTh TEMAaTHUYECKYI0 BETKY
71T OTHOTO WJTU HEeCKOJILKUX ITaTuel 1 paboTaTh B He. OOBIUHO, IT0CIeI0BATEIHLHOCTD AeMCTBUHU
BBITJISITUT TaK:

$ git clone <url>

$ cd project

$ git checkout -b featureA
.o work ...

$ git commit
... work ...

$ git commit

Bo3MO0>XHO, BBl 3aXOTHTe HCIIOJb30BaTh rebase -i, YTOOBI 00BETUHUTH
HECKOJIbKO KOMMHWUTOB B OJWH W/IU IIepeCTaBUTh HX MeCTaMH, UYTOOBI

0 COIIPOBOXKJAIOIIeMy OBLIO Jierde IIPOBEPATH ITaT4 — CMOTPHUTE  pasfest
VcrpaBjieHre HWCTOPUM UIL TIOJIyYeHUS [IeTaJbHOM HHPOpMAIUU 00
UHTEPaKTUBHOM IlepebasrupOBaHUMU.

Korza pabora B TeMaTU4YeCKOM BeTKe 3aBeplllieHa U Bbl TOTOBEHI IIepe/iaTh U3MeHeHUs UCXOLHOMY
IIPOEKTY, IlepeliuTe Ha CTPaHUIy HMCXOJHOIO IIpOoeKTa U Ha)KMHUTe KHOIIKY «Fork», TeM caMbIM
co3ziaBasl NOCTYIIHBIM I 3alKCH QOpPK IIpoeKTa. 3aTeM HY>KHO no6aBuUTh URL Ha CO3aHHBIN
IIPOEKT KaK BTOPOU yAaJIEHHBIN PEIIOSUTOPUH, B HAllleM caydae ¢ ©UMeHeM myfork:

$ git remote add myfork <url>

[Tocse 3Toro cJjepyeT OTIIPABUTHL IIPOJeJIaHHYI0 paboTy B Hero. IIpollle OTIPaBUTHL Ballly
TeMaTH4eCKyI0 BeTKY, B KOTOPOH BeJslach paboTa, 4eM CIMBaTh U3MeHeHUd B Ballly BeTKy master U
OTIIPaBJIAThL eé. Ec/IM Ballll U3MeHeHUs OYAyT OTKJIOHEHBI MM KaKOM-TO U3 KOMMHUTOB Oyzer
IIpMMeHeH BBIOOPOYHO (KoMaH/a cherry-pick 6osiee feTaJIbHO paccMaTpUBaeTcsd B paszese Cxema
¢ nepebasypoBaHueM XM 0TO0POM), TO Bbl He CMOYKeTe BepHYTb COCTOsIHHe Balllell BeTKU master.
Ecii MeHe[pKep IIpoeKTa COJIBbET, IepebasupyeT UK BEIOOPOYHO IIPUMEHUT Balllkd U3MeHeHUsd, TO
BBl CMOJKeTe UX II0JIYYUTh U3 OPUTMHAIbHOTO PeIl03UTOPHS.

B s1r060M ciiy4ae, OTIIPaBUThH CBOM M3MeHEeHHUS BBl MOKeTe KOMaH/I0M:
$ git push -u myfork featureA

Korga BallM W3MeHeHUs OTIIpaBJeHbl B Balll QOPK, CJIeLyeT YBeJOMHUTH COIIPOBOKAAOIIINX
HUCXO/[HOTO IIPOEeKTa 0 TOM, YTO Yy BaC eCTb U3MeHeHHU I HHTerpaliii. O6BIYHO, 3TO Ha3blBaeTCd
3anpocom CAUAHUS, KOTOPBIM BBl MOYKeTe CO3JaTh MCII0JIb3yd KaK Beb calT — GitHub ucrionbsyer
COOCTBEHHBIN MeXaHU3M 3aIIpOCOB CIAUAHUSA, KOTOPBIM Oy/leT pacCMOTpPeH B pasfese GitHub — Tak
U KoMaHJy git request-pull, OTIIpaBUB e€ BBIBOJ II0 II0YTE.

Komanpga git request-pull mpuHHMaeT B KauyeCcTBe apTyMeHTOB Ha3BaHHe 06a30BOM BETKH, B
KOTOPYIO0 CJIelyeT BJIUTH HM3MEHEeHHs W3 Balllell TeMaTHYeCKOM BETKH, M CChLIKy Ha Git
PEIo3UTOPUH, U3 KOTOPOTO CJIEAyeT II0JydaTh M3MeHEeHUs], a Pe3yJbTaToOM OyAeT CIIHCOK BCeX
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H3MeHeHUH, KOTOpEI€ BEI IIpeajiaraeTe BHECTH. HaHpHMep, eC/ix ,Z[)KGCCI/IK& X04eT OTIIPaBHUTHb
ﬂ)KOHy 3alIpoC C/IMAHHWA U OHa OTIIPpaBMJId /IBA KOMMHTA B TeMAaTHUYECKYI0 BETKY, TO el cilenyer
BBIIIOJTHHUTH KOMaHY:

$ git request-pull origin/master myfork
The following changes since commit 1edeebb1d61823a2de3b09c160d7080b8d1b3340:
Jessica Smith (1):

Create new function

are available in the git repository at:
git://qgithost/simplegit.git featureA

Jessica Smith (2):
Add 1limit to log function
Increase log output to 30 from 25

lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

BrIBOZT KOMaHIbI MO>KHO OTIIPAaBUTE COIIPOBOKAAKIINEMY IIPOEKTa —B HEM TOBOpPUTCA C KaKOIo
MOMEHTa BeJaCb pa60Ta, IIPUBOOAUTCA CBOAKAa KOMMHTOB M VKa3bBIBA€TCAd OTKyda MO>KHO
IIOJIYUYHUTH 3TH U3MEHEHU.

B mpoekTax, I7le Bbl He SBJIIeTeCh COIPOBOXKAAIOIIMM, IIPOINe Jep>KaThb BETKYy master B
COOTBETCTBHU C origin/master, a pa6oTaTh B TeMaTUYECKHUX BeTKaX —TaK BaM OyIeT IIpolile
OTMEHUTh U3MEeHeHUs], eCJIU OHU OYAyT OTKJIOHEeHEHI. Pa3fiesieHre HallpaBJIeHUH pa3paboTKU 110
M30JIMPOBAHHBIM BeTKaM OOJIETUHT UWX Ilepe6a3upoBaHHe, KOIZIA COCTOSTHHE OCHOBHOTO
PEeIo3UTOPHUS U3MEHUTCS, a Ballli KOMMUTHI y>Ke He CMOTYT GBITh YHCTO IIpUMeHeHbl. HampuMep,
€CJTM BBl COOMpaeTech OTIIPABUTH HCIIPABJIEHUS Ha APYTYI TeMy, He IPOAOJDKalTe paboTaTh B
TOH >Ke TeMaTUYecKOM BeTKe — co3ZjaiTe HOBYIO, 6asuUpysich Ha BeTKe master OCHOBHOTO
PeIo3uTOpHUs:

$ git checkout -b featureB origin/master
.o.owork ...
$ git commit
$ git push myfork featureB
$ git request-pull origin/master myfork
... email generated request pull to maintainer
$ git fetch origin

Tenepb, KaxxKjgad HW3 BadlllUX TeMaTHK pa3pa60TKH H30JIMPpOBadHA — dHAJIOTHUYHO O4Yepean
maTtyem — Ka’KAyl0 N3 KOTOPBIX MOJKHO IIepelircCaTh, nepe6a3HpOBaTb W HCIIPAaBHUTH oes
BJIMAHUSA Ha IPYTY€ BETKU:
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origin/

master

4b@78 <+— Tedee <+— 336009

™

a2de3 <+ 8d708 featureA

e5bof featureB

PucyHok 69. Hcmopust KomMmumog 8 Hauase pa6omst Hao featureB

[IpeAI1010KUM, UTO COIIPOBOXKAAIOIIINI [IPOeKTa CIUJI HEKOTOPHIN Habop APyrux naTdew, a 3aTeM
IIBITaeTCd IIPUMEHUTH Ballly IIePBYI0 BETKY, HO OHA Y>Ke He MOYKeT ObITh C/IUTa 6e3 KOHQIIUKTOB. B
9TOM CJIydyae BBl MOJKeTe IIOIIbITaThCs Ilepe6asupoBaTh CBOK BEeTKY OTHOCUTeJIBHO origin/master,
paspeluTh KOHQIUKTHI ¥ 3aHOBO OTIIPaBUTh CBOU U3MEHEHUS:

$ git checkout featureA
$ git rebase origin/master
$ git push -f myfork featureA

ITU [IeMCTBUA IIEPENUINYT MCTOPHUI0 BalllMX KOMMMTOB, KOTOpas CTaHeT II0X0)Ka Ha lcropus
KOMMMTOB T10CJIe paboThl Haf featureA.

origin/

master

4b078 <+— Tedee <+— 33009

deeéb - 290

PucyHok 70. Hcmopus KoMMumog nocie pabomst Had featureA

Tak kak BrI Ilepe6asupoBaid BETKY, TO JO/DKHBI yKa3aTh ¢Jiar -f Bo BpeMs OTIIpaBKU Ha CepBep,
4TOOBI IIepenucaTh UCTOPHUI0 BeTKU featureA KOMMHUTaMH, He SBIISIONIUMUCSA €€ II0TOMKaMMU.
AbTepHaTUBHBIM peIlleHHEM MO>KeT OBITh OTIIpaBKa 3THUX HCIpPaBJIeHUN B BETKY C APYTUM
HasBaHUeM (Hanpuwmep, featureAv2).

JlaBaiiTe pacCMOTPUM eIlé OfIMH BO3MOJKHBIM CIleHapHil: COIIPOBOKAAIOIINI ITIOCMOTpPEs BaIly
BTOPYI0 BeTKy W eMy IIOHpaBMJAach Hjes, HO OH XO4UeT IIOIIPOCHUTH Bac U3MEeHUTH HEKOTOpPhIe
neTaayd. Bo3aMOKHO, BBl TakK ’Ke 3aXOTHUTe Ilepe6a3upoBaTh 3Ty BETKY OTHOCHUTENbHO TEKYIIETo
COCTOSIHMSI BeTKU master. BBl co3maéTe HOBYIO BeTKy 0asWpysch Ha TeKylled origin/master,
c6pachiBaeTe Bce U3MeHEHUsI B Heé, paspelllaeTe BO3MOKHbIe KOHQIUKTEI, fleJlaeTe U3MeHeHUs B
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peayin3aliviy U OTIIpaBJIsI€eTe eé KaK HOBYIO BETKY:

$ git checkout -b featureBv2 origin/master
$ git merge --squash featureB
... change implementation
$ git commit
$ git push myfork featureBv2

Oy --squash 6epeT Bce M3MeHEHUST M3 YKa3aHHOM BeTKH, 00'beIUHSET UX U CO3/IaéT HOBBIH
KOMMHUT B TeKYIIleHd BeTKe 6e3 CO3MaHHsI KOMMHUTA CAUSHUI. ITO 3HAUHUT, UTO HOBBIM KOMMHUT
OyZeT UMeThb TOJILKO OTHOTO POAUTEJS U Oy/IeT BKIIOYATh BCce MU3MEHEeHHs U3 IPYTod BeTKH, a TaK
’)Ke II03BOJISIET BHECTH MOIOJHHUTEJIbHBbIE H3MEHEHHS M0 (aKTHUECKOTO CO3JaHUS KOMMHUTA.
Orrrus --no-commit yKaspIBaeT Git He co3/[aBaTh HOBBI KOMMUT aBTOMATUYECKH.

Temmepp MO’KHO OTIPABUTH COIPOBOXKAAIOIIEMY COOOINEHHWE, UYTO BbI CHeJaJld 3alpOllleHHbIe
H3MEeHEeHU U OHU HaXOIdTCd B Balllel BeTKe featureBv2.

origin/

master

&

PucyHok 71. Hcmopust KOMMUmoe noc/ie pabomst Hao featureBv2

4b078 <+— Tedee <+— 33009

ITy6/1IMuHBIN IPoeKT nocpeacrsoM E-Mail

MHOro IIPOEKTOB HMeEIOT YCTOSBINMeCS IIpOIlefyphl II0 IIPUHATHUIO IIaT4el —BaM CjenyeT
03HAKOMUTBCS C IIpaBHJIaMM IS KaK/0TO IIPOeKTa, TaK KaK OHHU MOIYT OTJIWYaThCcd. Tak Kak
CYII[eCTBYeT HEeCKOJIBKO GOJIBIIHX CTapbIX IIPOEKTOB, KOTOPhIe IIPUHUMAIOT IIaTYX I10CPEACTBOM
II0YTOBBIX PACCBUIOK, Mbl PACCMOTPUM TaKOM IIpHMep.

Pabouuii IIpoIfecc II0X0>K Ha IIPeAbIAYIIIUU — BBl CO3aéTe TeMaTHUUYeCKYI BEeTKY I KaK[I0Io
Habopa maTyel, HaJ, KOTOPHIMU cobHpaeTech paboraTb. OCHOBHOe OTJIMYMEe B CII0COOe HX
repefayy IIpoeKTy. BMecTo T0oro, 4yT06bI GOPKHYTH IPOEKT U OTIIPABUTH B HETO CBOU U3MEHEHUH,
BBl TeHepUpyeTe IOYTOBYI0 BEPCUI0 I KaKI0ro Habopa KOMMUTOB C IIeJIbI0 OTIIPaBKU €€ B
CIIMCOK PacChLIKK paspaboTUMKOB:
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$ git checkout -b topicA
S o] f (G

$ git commit
... work ...

$ git commit

Celiyac y Bac ;Ba KOMMHUTA, KOTOpPbIE BBl XOTUTE OTIIPABUTH B II0UYTOBYI0 PaCChUIKY. CIIOIb3yiiTe
KoMaHay git format-patch misa reHepanu ¢paityioB B popMaTe mbox, KOTOpble MOKHO OTIIPABUTH
II0 I10UTe — 3T0 00epHET Ka)Kbli1 KOMMUT B COOOII[eHMe e-malil, I7fe mepBas CTpOKa U3 COOOIIeHUS
KOMMHUTa OyZeT TeMOM IIMChMa, a OCTaJIbHbIE CTPOKH IUIIOC caM HaT4d OyAyT TeJOM IIMChbMa.
[IppuMeHeHMe aTya B popMarTe e-mail, creHepUpPOBaHHOIO C IIOMOIIBI0 KOMaHbl format-patch,
COXpaHsgeT BCI0 MTHPOPMAITHUI0 0 KOMMUTE JO/DKHBIM 00pasoM.

$ git format-patch -M origin/master
0001-add-1imit-to-log-function.patch
0002-1increase-log-output-to-30-from-25.patch

Komanza format-patch BBIBOZUT cricOK UMEH (auoB IaTyel, KOTOphkle OHa co3xaét. dsar -M
yKa3bIBaeT Git UCKaTh IepernMeHOBaHUs. B utore ¢pamiibl BHIIJIAAAT BOT TaK:

$ cat 0001-add-limit-to-log-function.patch

From 330090432754092d704da8e76ca5c05¢198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] Add limit to log function

Limit log functionality to the first 20

lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index 76f47bc..f9815f1 100644
--- a/lib/simplegit.rb
+++ b/1lib/simplegit.rb
@0 -14,7 +14,7 @@ class SimpleGit
end

def log(treeish = 'master")

- command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
end

def 1s_tree(treeish = 'master')

2.1.0
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Bbl MoOKeTe peJaKTHUpOBaThb 3TU ¢aiibl, 406aBigd MHGOPMAIUIO Ul CIIMCKa PacChLIKH, HO
KOTOPYIO BBl He XOTUTe BUJETh B COOOIeHUH K KOMMUTY. EC/IM 106aBUTh TEKCT MeXKIy CTPOKOM
--- ¥ HavasIoM I1aTya (cTpoka diff --git), To paspab0TUMKU YBUAAT €ro, HO IIPUMEHAThCA OH He
oyzer.

/17151 OTIIPAaBKU B CIIMCOK PACCHIIKU MO>KHO JIM60 BCTaBUTH Qailyibl B IIOUTOBYIO IIPOrpaMMmy, JIM60
OTIIPaBUTh UX U3 KOMAaHJIHOM CTPOKU. BcTaBKa TeKCTa OOGBIYHO COIIPOBOXKAAETCS IIpoOsieMaMU
$opMaTHpPOBaHUA, 0COOEHHO IIPU HCIIOJIH30BAHUU «YMHBIX» KJIHEHTOB, KOTOPhIEe He 3ab60TSATCS O
IlepeHoce CTPOK U IIpobesaX COOTBETCTBYHOINMM o6pasoM. K cuacThilo, Git IIpefocraBiisgeT
YTUWINUTY, KOTOpasg yMeeT OTIIPAaBJIATh KOPPEKTHO OTGOpPMaTHpPOBAHHBIE IIATYU II0 IIPOTOKOIY
IMAP. ITo3>ke MBI II0OKa)keM KaK OTIIPaBJIATh HaTuyd 4yepe3d Gmail, Tak CII0’KUIIOCH UTO Mbl 3HAEM
9TOT IIOUTOBBIM areHT JIydllle IPYIUX; BBl MOJKeTe BOCIIOJIb30BaThCA WHCTPYKIIMAMU II0
HUCII0JIb30BAHUI OOJIBIIIOTO YHMCJIa IIOYTOBBIX IIpOrpaMM B  BBINIEYIIOMIHYTOM  ¢aiie
Documentation/SubmittingPatches n3 ucxomHBIX KOIOB Git.

/1711 Ha4daJla, cile/lyeT HaCTPOUTH paszes imap B ¢parisie ~/.gitconfig. Kakgoe oTeibHOE 3HaUEHe
MO>KHO YCTaHOBUTB BBI3OBOM KOMaH/bI git config, a MOKHO yKa3aThb Bpy4dHYI0 cpa3y B daliie, HO
B UTOTe $paiyl KOHQUTypaUuy J0/DKeH BIIVIAAETh CIey0IIUM 00pasoMm:

[imap]
folder = "[Gmail]/Drafts”

host = imaps://imap.gmail.com
user = user@gmail.com

pass = YX]8g76G_2"sFbd

port = 993

sslverify = false

Ecn Bam cepBep IMAP He ucmosib3yeT SSL, TO IIOCIeJHHeE JBe CTPOKHA He 00s13aTesIbHBI, a
3HayeHUe host T0/DKHO OBITH imap:// BMecTO imaps://. Kak TOJIBKO BCe C/iesIaHo, BOCIIOJIb3yHUTeCh
KOMaH/IOM git imap-send Ij1d IIOMeIleHWs BalllUX MaTyed B mamnky Drafts Ha ykasanHoOM IMAP
cepsepe:

$ cat *.patch |git imap-send

Resolving imap.gmail.com... ok
Connecting to [74.125.142.109]:993... ok
Logging 1in...

sending 2 messages

100% (2/2) done

Tertepb BBl MO)KeTe IepeHTH B manky Drafts, uameHuTh mose To, ykasaB ajipec II0YTOBOU
PacCChLIKHM, IIPU HEOOXOJUMOCTH 3aIlloJHUTH Iosie CC, yKa3aB ajpec COIPOBO’K/AAOIIET0 WU
OTBETCTBEHHOTO, ¥ OTIIPABUTH ITUCHMO.

Tak >Ke BBl MOYKeTe OTIIPaBUTHL CBOHU ITaTUM HUCHOJIb3ysd SMTP cepBep. Kak U B IpembIAyIieM
caydae, BbI MOXKeTe MCII0JIb30BaTh Habop KoMaHZ git config mym co3gaTth cekmuio sendemail B
¢darine ~/.gitconfig:
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[sendemail]
smtpencryption = tls
smtpserver = smtp.gmail.com
smtpuser = user@gmail.com
smtpserverport = 587

OTIIpaBUTH NaTUYU MOKHO KOMaHZIoM git send-email:

$ git send-email *.patch

0001-add-1limit-to-log-function.patch
0002-increase-log-output-to-30-from-25.patch

Who should the emails appear to be from? [Jessica Smith <jessica@example.com>]
Emails will be sent from: Jessica Smith <jessica@example.com>

Who should the emails be sent to? jessica@example.com

Message-ID to be used as In-Reply-To for the first email? y

Bo BpeMmsi BBITIOJTHEHUS] KOMaH/bI, Git BRIBOJUT MHOTO OT/IaZI0UHON MHGOPMAIUU /I KaXK/[0TO
OTIIPABJISIEMOTO ITaTYa, KOTOPAas BBIIJISAUT IIPUMEPHO TaK:

(mbox) Adding cc: Jessica Smith <jessica@example.com> from
\line 'From: Jessica Smith <jessica@example.com>'

OK. Log says:

Sendmail: /usr/sbin/sendmail -i jessica@example.com

From: Jessica Smith <jessica@example.com>

To: jessica@example.com

Subject: [PATCH 1/2] Add limit to log function

Date: Sat, 30 May 2009 13:29:15 -0700

Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>

X-Mailer: git-send-email 1.6.2.rc1.20.98c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

[ToMoIb 110 KOHQUTYPALUH, JOIIOJHUTeIbHbIe COBEThl U PeKOMeH/alluH, a TaK
Q JKe TeCTOBOe OKpYy KeHHe I OTIIpaBKHU IlaTyed 10 email KOCTYIIHBI 3/1ech [git-
send-email.io](https://git-send-email.io/).

3ak/sIroueHue

B 3TOM pasjiesie Mbl PACCMOTPEJIH Psifi, 00IIEeIIPUHATHIX CXeM pab0odrX IIPOI[eCCOB M IIOTOBOPHIIU O
pasIuuusaxX MeXKJy paboTodl B cocTaBe HeOOJIBIION KOMaHZBI HaJ IIPOEKTaMH C 3aKPBITHIM
HCXOAHBIM KOJOM M ydacTHeM B O0OJIbIIIOM IIyOJHMYHOM IIpOeKTe. BBl 3HaeTe, UTO HY>KHO
IIPOBepATh OIMMOKM B IIpo6esiax Iepef CO3LaHHMEM KOMMHUTA UM MOYKeTe HAIlUCaTb OTIMYHOE
coobIleHre KOMMUTA. Bbl Hayduauch 0QOPMJISITH HAaTUM U OTIIPABJATH HUX 10 3JIEKTPOHHOM
II0YTe B CIIMCOK PaCcChUIKM Pa3paboTUMKOB. PaboTa cO CAMIHUSIMH TakKe Obla IIOKpBITa B
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KOHTEKCTe pasIMUHbIX pabovyux IIpolieccoB. Terepb BBl XOPOIIIO IIOATOTOBJIEHEI JJI1 COBMECTHOMU
paboThl Ha JIOOBIM IIPOEKTOM.

Jlasiee pacCMOTPUM CHUTYAaITUI0 C APYTOM CTOPOHBI: KaK COIPOBOXKAATh MPOoeKT Git. Brl y3HaeTe,
KaK OBbITh BEJIMKOAYIITHBIM TUKTATOPOM HMJIH MEHE/PKePOM I10 HHTEeTPaITUH.

CompoBo’KieHHe IIPoeKTa

B pomosHeHMe K 3QQEKTHBHOMY Y4YacTHUIO B IIPOeKTe, OBLI0 OBl HEIJIOX0 3HAaTh KaK ero
CONIPOBOXKJaTh. COIIPOBOK/EHHE MOYKET BKJIKOYUATh B cebs IIPHUHATHE W IIPUMeHeHHe IIaTdel,
CreHepHUPOBAHHBIX C IIOMOIIBI0 format-patch ¥ OTIIpaBJIeHHBIX BaM II0 IIOYTe, UK MHTErPaIfuio
U3MeHeHUHN B BeTKax y[aJ€HHBIX Peno3uTopreB. He3aBUCUMO OT TOTO, IIOJiep>KUBaeTe JIU BBI
KaHOHWYECKUU pPell03UTOPUI UJIH IIPOCTO XOTUTE IIOMOYb B IIPOBEPKEe WM IPUMeHeHUHU NTaT4yel,
BaM HeOOXO0IMMO 3HATh KaKUM 00pasoM ciefyeT IIPUHUMAaTh paboTy, UT0OBI 3TO 6BLIIO0 HauboJIee
IIOHATHO [JI1 OPYTUX YYaCTHUKOB M OBLIO OBl IIPUEMJIEMBIM /IS Bac B [IOJITOCPOYHOM
IepcreKTuBe.

Pab6oTa ¢ TeMaTH4YeCKUMH BETKaMHU

Ilepen, WHTerpalell HOBBIX H3MEHEHUH JKesjlaTeJbHO IIPOBEPUTh HX B TeMaTHUYeCKOH
BeTKe — BpPeMeHHOMN BeTKe, CIIeIlMaJIbHO CO3JaHHOM /I IIPOBEPKU pabOTOCIIOCOOHOCTH HOBBIX
n3MeHeHUN. TakuM o06pasoM, MOXHO IIPUMEHATH IIaT4Md II0 OJHOMY MU IIPOIIyCKAaTh
HepaboTarolye, II0Ka He HaH[ETcd BpeMs K HHUM BepHYTbCd. ECIM BBl CO3lafiuTe BETKY C
KOPOTKHUM U IIOHATHBIM HasBaHUeM, OCHOBAaHHBIM Ha TeMaTHKe H3MeHeHUI, HaIlpuMep,
ruby_client MM 4TO-TO IIOXOXKee, TO 6e3 TPyJa MOXKHO OyZeT BepHYThCA K Hel, eC/Id IIPUIILIOCH
Ha KaKoe-TO BpeMs 0TKa3aThbCs OT paboTsl ¢ HeH. ColpoBoXKjarwieMy Git IIpoekTa CBOMCTBEHHO
HUCII0JIb30BaTh IIPOCTPAHCTBO HMMeEH [UId BeTOK, HalpuMep, sc/ruby_client, rme sc—3aTo
COKpallleHHue 0T UMeHH TOI0, KTO IIpozesaa padory. Kak M3BeCTHO, BEeTKHM MOYKHO CO3/jaBaTh Ha
OCHOBaHUHU 0a30BOM BETKH, HAIIpUMep:

$ git branch sc/ruby_client master

Ec/ti BB XOTUTeE Cpasy IepeKIIUYNTHCS Ha CO3ZaBaeMyl0 BeTKY, TO HCIOJIb3yiTe oniuio checkout
-b:

$ git checkout -b sc/ruby_client master

Tenepb BBI MOJKETE rILO68.BI/ITI:> HOBbBI€ HN3MEHEHHd B CO3MadHHYIO TeMaTHU4YE€CKYI0 BE€TKY H
OIIpeae/IMTh XOTUTE JIK CJIMTh 9TU U3MEHEHMA B BalllK 0JITOCPOYHEIE BETKHU.

IIpuMmeHeHNe maT4ell, MOJTyYeHHBIX 10 IIOYTE

Ecjii BRI HONyYMJIM IIAaTY [0 IIOYTE W €r0 HY)KHO HHTETPUPOBATh B IIPOEKT, TO CJEeNyeT
IIpOaHaJIM3UPOBATh €r0, IPUMEHMB CHavajla B TeMaTU4YeCKOX BeTKe. CyIlecTByeT JiBa BapruaHTa
IIpUMeHeHU II0JIy4eHHOT0 110 IT0YTe I1aTya: git apply mim git am.
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IIpuMmeHeHHe MaTyYa KOMaHA0M apply

EcJiv 1I0JIy4eHHBIH 110 I104YTe I1aT4 ObLI Co3/iaH KoMaHou git diff mam Unix xomanuzou diff (uTo
He peKOMeHyeTcd fiejlaTh), TO IIPUMEHUTH ero MO>KHO KOMaH/1o# git apply. IIpearionoxum, mata
COXpaHeH 37tech /tmp/patch-ruby-client.patch, Torma mpUMeHUTEH €ro MOKHO BOT TaK:

$ git apply /tmp/patch-ruby-client.patch

JT0 gerictBHe MoauduUIMpyeT (aiyibl B BallleM paboueM KaTajiore. BhIIIOJIHEHHE KOMaH[bl
IIpaKTUYeCK 9KBUBaJIEHTHO BBIIIOJTHEHUI KOMaHAbLI patch -pl, ogHako, sgBisgeTca 6oJiee
IapaHOUJaJbHBIM M IIPUHMMAaeT MeHbIle HETOYHBIX COBIajfeHUl, 4yeMm patch. IIpu sToMm
obpabaTrIBarOTCs f06aBJIeHUs, yAaJleHUs U [leperMeHOBaHUs $paiioB, yKasaHHbIe B popMaTe git
diff, Torma xak patch aToro He fesiaeT. HakoHerr, git apply HCII0OJb3yeT MOJieJIb «IIPUMEHUTD BCE
WM OTMEHUTHL BCE», INle U3MEeHeHUs JIM00 IIPUMEHSIOTCS ITOJIHOCTBHIO, TUO0 He IIPUMEHSIOTCI
BOOOIIle, TOra KakK patch MO’KeT 4aCTUYHO NPUMEHUTH IIaTd Qaisibl, IIpUBeJd Balll pabouyui
KaTaJIOT B HEIIOHSITHOe COCTOsHMe. B 1iesiom, git apply 6oJiee KoHCepBaTHBeH, yeM patch. ITociie
BBIIIOJIHEHUSI KOMaH/[bl HOBBIM KOMMMT He CO3JaéTC U er0 HY>KHO JieJIaTh BPYYHYIO.

Komanpoit git apply MO>KHO IIPOBEPUTH KOPPEKTHOCTH IIPUMEHEeHHUSI TaTua 0 ero GaKTHUeCKOro
IIpUMeHeHUs, UCII0ab3yd git apply --check:

$ git apply --check 0001-see-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply

Ecyii oIu60K He BBIBEJIEHO, TO ITaTY MOXKET OBITH IPUMeHEH 6e3 mmpo6seM. Tak ke, B ciIydae
OIIMOKY 3Ta KOMaH/[a BO3BpalllaeT OTJIUYHOe 0T 0 3HaUeHHe, YTO II03BOJIsIeT HUCII0Ib30BaTh eé B
CKPHIITAX.

HpHMeHEHHe ImaT4da KOMaHI[Oi/‘I am

Eci yyacTHHUK IIpOeKTa II0JIb30BaTesb Git MU yMeeT II0JIb30BaThCAd KOMaHAOM format-patch masa
reHepaluy IaTyei, To BaM OyZeT Jjierde, Tak KakK B IIaT4 BK/IIOYaeTcs HHopMalyg o6 aBTope U
coob1ieHre KOMMUTA. EC/IM BO3MOYXKHO, TpeOyliTe OT BalllUX YYaCTHUKOB HCII0JIL30BaTh KOMaHIY
format-patch BMecto diff /i1 reHeparuu naTyeii. BaM ocTaHeTCSd UCIIOJIL30BaTh git apply TOJIBLKO
IUId yCTapeBIINX IIaTYed U I10JT0GHOTO UM.

JlJ1a TIpyMeHeHUs I1aTdya, CO3aHHOTO C IIOMOIIbI0 format-patch, Mcmosb3yiiTe git am (KoMaHza
HasBaHa am II0TOMY 4YTO IIpUMeHs1eT «apply» Habop nmaTdei B popMare «mailbox»). C TeXHUUeCKOMU
TOYKH 3peHUsI OHA MPOCTO yuTaeT mbox-paily, B KOTOPOM B BHJle OOBIYHOI0 TE€KCTa XPaHUTCSI
O/THO WJIM HECKOJIBKO 9JIEKTPOHHBIX ITHMCEeM. ITOT Qpaiiyl UMeeT CIIeAYIOIIHI BU/;
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From 330090432754092d704da8e76ca5c05¢198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] Add limit to log function

Limit log functionality to the first 20

JTo Hauasio BbIBOJIa KoMaHkI format-patch, KoTopas paccmaTpuBaiach B IpeAbIAYIIlEM pasjieie;
9TO TaK J>Ke IIpe[CcTaBJysgeT co60M BaaWUAHBIM ¢gopmaT mbox. EcaM KTo-TO OTHpaBHJI IIaTd,
KOPPEeKTHO CGOPMUPOBAHHBIM KOMaH/IOM git send-email, ¥ BbI COXpaHWIN ero B popMare mbox,
TO MO’KHO yKasaTh IIepefiaTh 3TOT $paiiyl B Ka4eCTBe apryMeHTa KOMaH/e git am, KoTopast HAUHET
IIPUMEHSTh BCce HalleHHbIe B datiie maTuu. ECJIU BBl UCIIOJIb3yeTe ITOYTOBBINM KIUEHT, KOTOPHIT
yMeeT COXPaHSATh HeCKOJIBKO ITHceM B popmaTe mbox, TO MOYKHO COXpPaHHUTh Cpa3y CEpHIo ITaTuel
B ofvH Qaiis, a 3aTeM IPUMEHUTH UX 3a pa3, UCIOIb3ys git am.

Tak mau WMHaue, ecIM KTO-HUOY/Jb 3arpysUT CO3JaHHBIN C IIOMOIIbI0 format-patch maTu ¢aiin B
CHUCTeMy yIIpaBJIeHUs 3aJadaMU, TO Bbl CMOYKeTe COXPaHUThH ero cebe U IIPUMEHUTH JIOKAJIbHO C
TIOMOINBIO git am:

$ git am 0001-1imit-log-function.patch
Applying: Add limit to log function

Kak BBl MOIJIM 3aMeTHUTh, IIaT4 IIPUMEHMICSI 6e3 KOHQJIUKTOB, a TaK >Ke GBI CO3/[aH HOBBIH
koMMuT. WHbopmarus o6 aBTope Oblla M3BJeYeHa M3 3aroJIOBKOB IHcbMa From u Date, a
coobIlfeHre KOMMMTA — M3 3arojioBkKa Subject u Tesa mmcbMa (o maTua). Hampumep, s
MIPUMEHEHHOTO ITaTya U3 IIpUMepa BhIIITe KOMMHUT OY/IeT BBIIJISIETD CJIeAYIOITUM 06pa3oM:

$ git log --pretty=fuller -1
commit 6c5e70b984a60b3cecd395edd5b48a7575b158e0

Author: Jessica Smith <jessica@example.com>
AuthorDate: Sun Apr 6 10:17:23 2008 -0700
Commit: Scott Chacon <schacon@gmail.com>

CommitDate: Thu Apr 9 09:19:06 2009 -0700
Add limit to log function

Limit log functionality to the first 20

Commit MHpOpPMAIIMS YKa3bIBaeT Ha TOTO, KTO MPUMEHHJI ITaTU M KOTZa 3TO OBLIO c/iesiaHo. Author
nHbopMaIys yKasblBaeT Ha TOT0, KTO M3HAYaILHO CO3/IaJl ITIaT4 U KOT/la 3TO O6BLIO CesIaHo.

OmHako, BO3MOJKHA CHUTyalys, KOTJA IIaTd He MOXKeT OBbITb O0eCKOHQUIMUKTHO IIPUMEHEH.
B0o3MO’KHO, Ballla OCHOBHAas BeTKa CUJILHO PaCXOQUTCS C TOU BETKOM, Ha 0CHOBaHUU KOTOPOM OBLII
CO3[laH MaT4, WX OH 3aBHUCHUT OT JIPYrOro, ellé He IIPUMEeHEHHOTO MaTya. B TakoM ciiydae pabora
git am OyzeT ImpepBaHa, a Tak >Ke BbIBeJ[eHa II0/[CKa3Ka CO CIIMCKOM BO3MOKHBIX JI€ICTBUI:
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$ git am 0001-see-if-this-helps-the-gem.patch

Applying: See if this helps the gem

error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply

Patch failed at 0001.

When you have resolved this problem run "git am --resolved".

If you would prefer to skip this patch, instead run "git am --skip".
To restore the original branch and stop patching run "git am --abort".

JdTa KoMaHJa [06aBHUT COOTBETCTBYIOII[MEe MapKepbl BO Bce ¢ailibl Ife eCTb KOHQJIMKTEI,
aHAJIOTUYHO KOHGQJIMKTaM CJUSHUA WA IepebasupoBaHUd. /lJId pellleHHs TaKOM IIPO6JeMBbl
HCII0JIb3yeTCsI aHAJIOTUYHBIN II0/IX0] — OTpeJaKTUPyHTe Gpakiyibl UCIIpaBUB KOHQJIMKTEIL, 106aBbTe
HUX B UHJIEKC U BBIIIOJTHUTe KOMaHy git am --resolved mjs Ilepexo/ia K cjleiyroleMy I1aTay:

$ (fix the file)

$ git add ticgit.gemspec

$ git am --resolved

Applying: See if this helps the gem

[Ipu >KeslaHUH, BBl MO’KeTe yKa3aThb ONIUIO -3, UTOOBI Git IIoIIpo6oBas IIPOBECTH TPEXCTOPOHHEE
CAUsiHWe. JTa ONIMg He BKJIIOYEHa [0 YMOJIYaHHUI0, TaK KaK OHa He OyzeT paboTaTbh, eciu
KOMMMT, Ha KOTOPBIN CChLIIaeTCs I1aT4, OTCYTCTBYeT B BallleM Pello3UTOpPUU. ECiIM y Bac eCTb TOT
KOMMUT, Ha KOTOPBIH CChLIIaeTCd KOHQIUKTYIOIUHN I1aTY, TO UCII0JIb30BaHUE OIIUU -3 IIPUBOJUT
K 60J1ee YMHOMY IIpUMeEHEeHUI0 KOHPIUKTYIOIIEro rarya:

$ git am -3 0001-see-if-this-helps-the-gem.patch
Applying: See if this helps the gem

error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply
Using index info to reconstruct a base tree...
Falling back to patching base and 3-way merge...
No changes -- Patch already applied.

B maHHOM ciy4dae, 6€3 UCIIOJIb30BaHUSA ONIUM -3 IIaT4 OYy/JeT pacileHEH KaK KOHQIMKTYIOIIIUN.
[Ipy UCII0IL30BaHUM OIIIIUHU -3 I1aT4Y Oy/eT IpUMeHEH 6e3 KOHQPIMKTOB.

Ecoii BBl IpUMeHsleTe HECKOJIbKO IaTyedl u3 ¢aiizza mboxX, TO MOXKHO 3aIlyCTUTh git am B
UHTEPAKTUBHOM peXHUMe, B KOTOPOM Ilepel 06pabOTKOM Ka)KAOoro marda OymeT 3aJaBaThbCs
BOIIPOC O JaJIbHEMUINX JeCTBULX:
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$ git am -3 -1 mbox
Commit Body is:

Apply? [yles/[n]o/[e]dit/[v]iew patch/[a]ccept all

9TO OTJIMYHAsI BO3MO>KHOCTb IIOCMOTPETH COMEP)KMMOE IIaTda IIepefi ero IPUMEeHEeHHEM WU
MIPOITYCTUTH €ro, eCJIU OH yyKe GBI IPUMEHEH.

Kor/:[a BCe IIaTUM IIPUMEHEHBI U CO3JaHbl KOMMUTEI B TeKYMEﬁ BETKeE, BBl YK€ MOJKeTe pPEelIuThb
CTOUT JIX U KaK UHTETPHUPOBATh UX B boJiee OOJITO?KUBYIITYIO BETKY.

H3BeyeHne y1aIéHHBIX BETOK

Ec/ii y4aCcTHHUK IIPOeKTa CO3fasl CBOM Git pelo3UTOPHUi, OTIIPAaBUJI B HEro CBOM HU3MeHeHWUd, a
3aTeM IIpUCJaJ BaM CCHIIKY W HasBaHHe BeTKH, Ky/a ObLIM OTIIpaBJIeHbl U3MEeHEeHHUs, TO BbI
MoO’KeTe 106aBUTH 3TOT PEIIO3UTOPHUM KaK yAaTEHHBIN U IIPOBECTH CIUSHME JIOKAJIbHO.

K mpumepy, /[l>KeccuKa OTHpaBHja BaM IIMCbMO, B KOTOPOM CKa3aHO, Y Heé eCTb HOBBIU
$YHKIIMOHAJ B BeTKe ruby-client eé pertosutopus. [06aBUB yAaJEHHBIN PEIIO3UTOPUMN U IIOJIYUYHB
U3MeHeHUs U3 3TOM BETKH, Bbl MOJKETE IIPOTEeCTUPOBATh U3MEeHEeHUs U3BJIeKas UX JIOKAJIbHO:

$ git remote add jessica git://github.com/jessica/myproject.git
$ git fetch jessica
$ git checkout -b rubyclient jessica/ruby-client

Ecsii oHa CHOBa IIPUIILIET BaM IIMCbMO C YKasaHHeM Ha HOBBIM QYHKIIMOHAJI y>Ke B IPYroil BeTKe,
TO JUIs1 ero IIoJydeHUs1 AocTaTouHo fetch m checkout, Tak Kak yJaJéHHBINA PEIIOSUTOPUI yrKe
IIOIKJIFOYEH.

9TO O4YeHb II0JIE3HO, KOIZ[a BBl IIOCTOSHHO paboTaeTe C 3TUM YesIOBeKOM. OfHAKO, OT TeX, KTO
PelKo OTIIpaBJsieT HeOOJIbIIKe I1IaTUH, OyieT IIpollle IPUHUMATh HUX I10 II04YTe, YeM Tpe6oBaTh OT
BCeX IIOZlepKaHUsI COOCTBEHHBIX CEPBEPOB C PEIIO3UTOPHUSIMH, IIOCTOSHHO [06aBJIATh HUX KakK
yAaléHHBIe, a 3aTeM yJaJIaTh U BCE 3TO pajd HeCKOJIbKUX IaTdell. Tak >ke BBl BPsif, JIU 3aX0THUTe
HMeTb COTHH YyJaJ€HHBIX PEIIO3UTOPHUEB, KaXKABIM U3 KOTOPBIX HY>KeH TOJIBKO I OJHOTO HWJIHN
HeCKOJIbKHUX ItaTded. K cyacThlo, CKpUIITHI U pas/IMYHbIe CepPBUCHI 06JIer4aroT 3azady, HO BO
MHOTOM 3aBHCAT OT TOr0 KaK paboTaeTe Bbl U YUaCTHUKH Balllero IIPOEKTa.

OTIMYUTEFHBIM IIPEUMYIIeCTBOM JAAaHHOTO IOAXO0/a SBJISETCS II0JIyuyeHHe UCTOPUU KOMMUTOB.
X0Th BO3HHKHOBEHHE KOHQJIHUKTOB CIUSHHUS U 3aKOHOMEPHO, HO BBl 3HaeTe C KaKOr0 MOMEHTa
3TO IIPOH30IIIO; KOPPEKTHOE TPEXCTOPOHHEe CIUSHHE (0Jiee IMPeAIIOYTHTENHHO, YeM YyKas3aThb
OMITHIO -3 M HAJIeSATHCS, UTO AT OCHOBAaH Ha KOMMUTe, K KOTOPOMY Y Bac eCThb JIOCTYII.

Eciu BBl ¢ KeM-TO He paboTaeTe IIOCTOSHHO, HO BCE paBHO XOTHUTe MCIIOJIb30BaTh YAaJIEHHBIN
PeIlo3UTOpPUI, TO MOKHO yKa3aTh CCBUIKY Ha Hero B KomaHze git pull. 3To mpuBenér K
O/THOKPaTHOMY BBHIIIOJTHEHUIO, a CChIJIKA Ha PEIIO3UTOPUM COXpaHeHa He Oy/IeT.
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$ git pull https://github.com/onetimequy/project
From https://github.com/onetimequy/project

* branch HEAD -> FETCH_HEAD
Merge made by the 'recursive' strategy.

OnpepesieHne NpUMeHAE€MbIX U3MEeHEeHUN

Ha Tekymuii MOMEHT y Bac eCTh TeMaTHyecKas BeTKa, COjeprKalllasi IIpeJ0oCTaBJIeHHbIE
nsMeHeHHs. Celuac BBl MOJKETe OIIPeleJIMTHCS UYTO C HUMH [JejaTb. B 3ToM paspese
paccMaTpuBaeTcd Ha00p KOMaHJ, KOTOpble IIOMOTYT BaM YBHAEThH UYTO HMMEHHO OyeT
UHTETPUPOBAHO, €CJIU Bl PEIIUTe CJIUTh U3MEeHEHUS B OCHOBHYIO BETKY.

O6BIYHO, II0JIE3HO IIPOCMOTPETh BCe KOMMUTEI TeKYIllel BETKH, KOTOpbIe elllé He BKJIHYEHb] B
OCHOBHYI0. BBl MO)KeTe HCK/IIOYUTH KOMMHTBI, KOTOpPBIe y)Ke eCTb B Ballleil OCHOBHOM BeTKe
no6aBHUB ONIMIO --not Ilepes eé HasBaHMeM. JTO AHAJOIMYHO YKa3saHHWIO HCIIOJIb30BaBIIETOCHd
paHee ¢opmara master..contrib. Harpumep, ecsid yyacTHUK IIpOeKTa OTIIPaBUJI BaM JiBa I1aT4a, a
BBl CO37IaJIM BETKY C HasBaHUeM contrib ¥ IIPUMeHMJIN UX, TO MOXKHO BBIIIOJIHUTH CJIeYIOIIYIO
KOMaHJYy:

$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d4841118
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Oct 24 09:53:59 2008 -0700

See if this helps the gem

commit 7482e0d16d04bea79d0dba8988cc78df655f16a0
Author: Scott Chacon <schacon@gmail.com>
Date:  Mon Oct 22 19:38:36 2008 -0700

Update gemspec to hopefully work better

JUIs. TIpOCMOTpPa HM3MEHEHHUH, IIPeICTaBJIEHHBIX B KaKJOM KOMMUTE, MOKHO HCIIOJIb30BaTh
OMITHIO -p KOMAaHABI git log, KOTOpas BhIBeJ[eT Pa3HUILY 110 KaXKIOMY KOMMHUTY.

JlJIs1 IpoCcMOTpa MOJHOM pasHUIIBI TOTO, UTO IIPOU30HET eCIU BBl COJILETE U3MEeHEHUs B JIPYTYIO
BETKy, BaM TIIOHAJI0OUTCS HCIIOIH30BaTh BO3MOXKHO CTPAHHBIM CIIOCO6 [JIsI TIOJTYyYeHUS
KOPPEKTHBIX Pe3yJIbTaTOB:

$ git diff master

JdTa KOMaH/ia MOKeT BBOJUTH B 3a6JIyK/IeHHe, HO TOUHO IOKa)KeT pasHuIly. Ecyim Bara master
BeTKa IIPO/IBUHYJIACH BIIEpe] C TeX MOpP KaK BhI CO3/[aJIM TeEMAaTUUEeCKYI0 BETKY, TO BBI IIOJTyUUTE
Ha IepBHIY B3I/ CTpaHHbIe Pe3ysbTaThl. ITO MPOUCXOAUT IOTOMY, UTO Git Hellocpe/CTBEHHO
CpPaBHHUBAaeT CHUMKHU IIOCTIeJHHUX KOMMUTOB TeKyIed M master BeTOK. Hampumep, ecju BBl
no6aBMJIU CTPOKY B paiiyl B BeTKe master, TO MpsIMOe CpaBHEHHEe CHUMKOB OYZIeT BHILJISIIETh KaK
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Oy/ATO TeMaTHUecKasi BeTKa COOMpaeTcs YIaJIUTh 3Ty CTPOKY.

JTO He Hp06JIeMa, ecJn BeTKa master saBJgeTCA HEeIIoOCpeACTBEHHBIM pPOIUTETIEM Balleu
TeMaTHUYeCKOU BETKH, HO eCJIh HucTropud 000X BETOK U3MEHUJIACh, TO PasHHIIA GYJIET BBITJIAOETH
KakK rE[06E:’1BJIEHI/IE BCeX HU3MEHEeHUM M3 TeMaTHU4eCKOM BETKH U yOoaJieHre BCETr0 HOBOTO U3 master
BETKH.

YTo [eMCTBUTENbHO HY)KHO BHJIeTh, TaK 3TO H3MeHEeHHsS TeMaTHueCKOM BEeTKH, KOTOpbIe
IIPEJICTOUT CJIUTH B master BETKY. ITO MOYKHO C/[eJIaTh, CKa3aB Git CpaBHUBATD ITOCTIETHUI KOMMUT
TeMaTHYeCKOH BETKH C IIePBBIM OGIITUM POIUTEJIEM I 000UX BETOK.

TeXHHUUECKHU 3TO /IeJIaeTCs 3a CUET IBHOTO YKa3aHUsI 06II[ero KOMMUTA U IPUMeHeHUs Pa3HUITHI K
HeMYy:

$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfecbelcab49
$ git diff 36c7db

Uiu 60Js1ee KpaTKo:
$ git diff $(git merge-base contrib master)

OmHako 3TO He yAoOHO, 1o3ToMy Git IpexmocraBiisieT 6oJiee KOPOTKHUM CIIOCOO: CHHTAKCHUC
TpoeTouusd. IIpK BBIIIOJIHEHWM KOMaH/b! diff, cieyeT II0CTaBUTh TPU TOYKH I10CJIe UMEHU BeTKHU
IJIs TIOJIYYeHUs PasHUIBl MeXXIy HeM M TeKylllell BeTKOM, OTHOCHUTEJIbHO OOIIer0 POAUTEeNs C
IPYTrOM BETKOM:

$ git diff master...contrib

JlaHHass KOMaH/la OTOOpa3WUT IIPOJIeJIAHHYK PaboTy TOJMBKO U3 TEeMAaTUUYEeCKOH BETKH,
OTHOCHUTEJILHO 00I1IeT0 POJUTEJISI C BETKOM master. [I0J1e3HO 3alIOMHUTD YKa3aHHBIHA CHHTaKCHUC.

HHTerpamnus COBMeCTHOM padoThI

Korma Bce mM3MeHeHUs B TeKyIell TeMaTH4YeCKOM BeTKe TOTOBBI K HMHTErparfiud C OCHOBHOU
BeTKOM, BO3HHUKaeT BOIIPOC KaK 3TO cesaTb. Kpome aToro, Kako pabo4uil poliecc Bbl XOTUTE
UCI0JIb30BaTh IIPU COIIPOBOYKAEHUWU Balllero IpoeKTa? Y Bac HECKOJbKO BAapUAaHTOB, TaBauTe
paccMOTPUM HEKOTOPBIe U3 HUX.

CxeMBbI CJIHSHHUSA

B mpocToM pa6oueM mpoliecce IIpojieslaHHasi paboTa IIPOCTO CIMBaeTCsI B BeTKY master. IIpy TakoM
CIleHapUM y Bac eCcTh BeTKa master, KOTopas COJep>KUT CTabWiIbHBIM Kox. Korma pab6oTa B
TeMaTHU4YeCKOM BeTKe 3aBepllleHa MJIM BBl IIPOBEPUIN YbIO-TO PaboTy, BBl CIMBaeTe €é B BETKY
master u yaJisieTe, 3aTeM IIPOIIECC TTIOBTOPSIETCSL.

Ecyii B peIlo3UTOPUM IPUCYTCTBYIOT IBe BeTKHU ruby_client u php_client ¢ mpogesanHoOM paboToH,
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KaK IT0Ka3aHO Ha PHUCYHKe MCTOpPHS C HECKOJBKUMH TeMAaTHYeCKUMM BeTKaMH, U BBl CHadaJa
cIMBaeTe BeTKy ruby_client, a 3aTeM php_client, TO cOCTOsSIHHe BaIlleT0 PEIIO3UTOPUsS GyjeT
BBIIVISIIETh KaK IIOKa3aHO Ha PUCYHKe CTUsSHUE TeMaTUUeCKON BETKH.

C1 <+— C2 c7

SRR
o o

PucyHok 72. Hcmopus ¢ HeCKO/IbKUMU MeMamudecKuMu 6emKamul

"

C1 <+— c2 <+— c7 < C8 <+— c9
C3 <+— C4
C5 <+— Cé6

PucyHok 73. CausiHue memamuyeckoll eemku

JTO, mO’KaAJNyH, IIPOCTEUINTUU paboyui IIpOIlecC M ero HCIO0JIb30BaHUe IIPp06JeMaTU4YHO B
60oJIbIIUX MM OoJiee CTAaOHUIBHBIX IIPOeKTaX, IZle BBl JOJ/DKHBI OBITH 0O0Jlee OCTOPOKHBL C
IIpeoCTaBJIeHHBIMU U3MEeHEeHUIMH.

Ecin y Bac o4eHb Ba)KHBIN IIPOEKT, TO BO3SMOXKHO BaM CTOUT MCII0JIb30BaTh IBYXCTYIleHYaThIN
IIUKJI CcIUsIHUA. [IpU TaKOM ClieHapHhy Y BaC UMEeHTCA [Be NOJIT0KUBYILMe BeTKU master U develop,
Ige B master C/IMBAIOTCA TOJBKO OYeHb CTaOWIbHBIe WU3MEHEeHUs, a BCe HOBBIE A0paboTKU
UHTETPpUPYIOTCA B BeTKy develop. O6Oe BeTKH peryjspHO OTIIPaBIANTCA B IIYOJIWMYHBIN
penosuTopuii. Kakaelii pas, KOIja HOBasg TeMaTHyecKas BeTKa roroBa K causaHuio (Ilepep
CIUSTHVMEeM TeMaTHU4eCKOU BeTKHU), Bl ciauBaeTe eé B develop (Ilocie ciausiHUA TeMaTHU4eCKOU
BeTKH); 3aTeM, KOIZia Bbl BBIIIyCKaeTe pesiu3, BeTKa master cMelljaeTcs Ha CTabMIbHOE COCTOSHUE
BeTKH develop (Ilocste pesirsa IIpoeKTa).
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develop

C1 <+— C2 <4+ C5

™

C3 <4+ C4

PucyHok 74. ITeped causiHUeM memamu4ecKoll gemku

develop

C1 <+— Cc2 <+— C5 < C6

™ e

C3 <+— Cc4

PucyHok 75. Iloc/e CAUSHUS meMamu4eckoll 6emku

develop

C1 <+ Cc2 <+— C5

™ g

C3 <+ c4

A

C6

PucyHok 76. Ilocsae peausa npoekma

Takum 06p830M, JIIOAW MOTIYT KJIOHHPOBATDH pEHOBI/ITOpI/Iﬁ Balllero IIPOeKTa M HCIIOJIb30BATb
BETKY master s C60pKI/I IIoOC/IeJHETO CTaOMJIBHOTO COCTOSTHHUSI U II0JIYy4€eHHS aKTYyaJIbHBIX
H3MEeHEeHUU NI UCII0JIb30BaTh BETKY develop, KOTOpas COAep’KUT CaMbIe ITI0C/IeTH1E N3MEHEHUA.
Bbl Takske Mo’KeTe IIPOMO/DKUTEL 3Ty KOHIIEIIIWIO, MMed HMHTETrPalliOHHYI0 BETKY integrate, B
KOTOpOfI 06'Be,[[I/IHHeTCH BCdA pa60Ta. ITocte Toro, Kak KozoBasd 6asa YKaBaHHOI;'I BETKHU CTabM/IbHA U
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HpOfI,I[EHLI BCe TeCTEhI, OHa C/JINBA€TCAd B BETKY develop, a II0cjIe TOro, KakK CTabM/JIbHOCTD CJAHTHIX
HU3MEeHEeHUN HOKa3dHa, BbI IIepeMelfaeTe COCTOIHNE BETKH master Ha cTabUIBHOE.

CxeMa C 00JILIIIHM KOJIMYECTBOM CIUSIHHHI

B mpoekTe Git IIPUCYTCTBYIOT YeThIpe [IOJITO>KUBYIIME BeTKH: master, next, seen (paHee
pu—IIpeJJIO’KeHHble OOHOBJIEHUs) [JII HOBOM pPaboThl U maint I IIOALep>KKH OOpaTHOM
COBMECTUMOCTH. Ilpe/yIo’KeHHBIE YyYaCTHUKAMU IIpOeKTa HapabOTKM HaKaIJIMBAaKTCI B
TeMaTU4YeCKUX BeTKaX OCHOBHOTO PeIO3UTOPHs II0 paHee ONHCAHHOMY HPUHIUNY (pHC.
VIIpaBJjieHHe CJIOKHBIM Hab0poOM Ilapa/LleJIbHO pa3pabaThiBaeMbIX TeMaTHUYeCKHX BeTOK). Ha
3TOM 3JTalle IIPOMU3BOAUTCS OIleHKA COJepP>KMMOT0 TeMaTHYeCKHX BETOK, UTOOBI OIIpe/leIUTh,
paboTarT Ju IIpefjoKeHHbIe pparMeHThl TaK, KaK II0JIO’KEHO, MU UM TpebyeTcs AopaboTKa.
Ecu Bce B HOpsfiKe, TeMaTUUYeCKHe BETKU CIMBAIOTCA B BeTKY next, KoTopas OTIIpaBJgeTcs Ha
cepBep, YTOOBI Y KaXKA0Tro ObLjIa BO3MOKHOCTD OITPO60BATh pe3yIbTaT MHTerPariuu.

C1 <+— G2
\ C3 <+ Cc4 tv/rebase-stat

C5 <+— Cé6 jk/clone-checkout
C7 <+— C8 db/push-cleanup

C9 <+— c1e

C11 <+ C12 ps/blame

PucyHok 77. Ynpag/ieHue CA0MHCHbIM HAOOPOM NAPAN1eAbHO PA3padbambvbléaeMblx meMamuueckux 6ermox

Ecyu cofiepKMMoe TeMaTHUeCKUX BeTOK Tpe6yeT 1opaboTKU, OHO CIMBaeTcs B BeTKy seen. Korga
BBISICHSIETCS, UTO IIPe/JIO’KeHHBIH KO IIOJTHOCTHI0 CTaOHMJIeH, OH CTMBAETCS B BETKY master. 3aTeM
BeTKM next M Seen IlepecTpamMBalOTCI Ha OCHOBAHMHM master. ITO O3Ha4yaeT, 4TO master
MPaKTHUYeCKU BCerya JABUTAeTCs TOJIBLKO BIIEpe], next BpeMs OT BpeMeHU Ilepe6GasupyeTcs, a seen
Iepe6GasupyeTcs eIl yallle:
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oo
Cilil <+ C12 ps/blame

SN N

<+ Cc2 \
C13 <+— C14 <+— C15 4—“
€3 <+— C4 tv/rebase-stat
€5 <+ Cé6 jk/clone-checkout
©7

<+— Cc8 db/push-cleanup

PucyHok 78. CAusiHUue memMamu4ecKux emok 8 00120 Cusyuille 8emku uHmezpayuu

C1

[Tocsie TOro, Kak TeMaTHyeCKas BeTKa OKOHYAaTeJbHO CJIWTa B master, OHa ypaisgeTcd U3
periosuTopus. PeIio3UTOPUU TaKKe COLep>KUT BETKY maint, KOTOpasi OTBETBJIAETCS OT II0CJIeHET0
pesnsa [Uid IIpefoCTaBJIeHUs IaTydell, ecid TpebyeTcd IOAJLep>KKa 06paTHOM COBMECTHUMOCTH.
Takum o6pasoM, Iocje KJIOHUPOBAaHWA IIpoeKTa y Bac OyAeT 4YeTwvIlpe BeTKH, [Jalolliye
BO3MO>KHOCTH IIepeUTH Ha pasHble CTaJUU ero paspaboTKH, B 3aBUCUMOCTHU OT TOI0, Ha CKOJIbKO
IIepelOBbIM Bbl XOTUTe OBITH WJIM KaK Bbl COOMpaeTech y4aCTBOBaTh B IIPOEKTe; BMeCTe C 3TUM,
pabouuii 1mpollecC CTPYKTYPUPOBAH, YTO IIOMOTaeT COIIPOBOXKAAKIIEMY IIPOeKTa IIPOBEPATh
IIOCTYIIAINUM KoA. Pabouunii mmporecc mpoekra Git crieruouiipoBaH. /1 IOJTHOTO IIOHUMAaHUA
mporiecca obpaturech K Git Maintainer’s guide.

CxeMa c mepe6a3upoBaHHEM H 0TGOPOM

HeKoTOphle COIIPOBOJKAAIOIHME IMIPEAIIOYUTAIOT Ilepeb6asupoBaTh HMJIM BBIOOPOYHO IIPUMEHSTH
(cherry-pick) u3MeHeHHUSA OTHOCHTEJIbHO BeTKHM master BMeCTO CHIMAHHSA, YTO II03BOJILET
IoJ/lep’kKUBaTh HCTOPHUIO IIpoeKTa B JHWHeHMHOM BuJe. Korma mpojesnaHHas pabora us3
TeMaTH4YeCKOH BeTKHU IOTOBa K MHTerpalluy, BhI IIepeX0/iuTe Ha 3Ty BeTKy U IlepebasupyeTe eé
OTHOCHUTEJIbHO BeTKHU master (u develop U T. 71.). ECIM KOHQJIMKTEI OTCYTCTBYIOT, TO BBl MOXKeTe
IIPOCTO CABUHYTH COCTOSSHME BETKHU master, UTo obecrieyrBaeT JIMHEHHOCTh UCTOPUHU IIPOEKTa.

JIpyTuM CII0cO60M IIepeMeCcTUTh IIpefjlaraeMble N3MeHEeHUH U3 0/THOM BeTKU B APYIYIO SIBJISIETCS
ux 0T60p KOMMUTOB (cherry-pick). OT60p B Git mOX0K Ha mepebasypoBaHUe I OJJTHOT0 KOMMUTA.
B TakoM ciriydae GopMHUpyeTcs IIaTy IS BRBIOPAaHHOT0 KOMMUTA U IIPUMEHSeTCs K TeKyIIlei BeTKe.
JTO II0JIE3HO, KOIZla B TEMAaTHUUYECKOM BeTKe IIPUCYTCTBYeT HECKOJIbKO KOMMHTOB, a Bbl XOTHUTE
B3dITh TOJBKO OJWH W3 HHUX, WIUW B TeMaTHYeCKON BeTKe TOJHKO OWH KOMMHT U BBI
IIpeiIlIOYrTaeTe MCIIOJIB30BaTh OTOOP BMecCTO Ilepe6asupoBaHUs. IIpenIlosioKuM, Balll IIPOEKT
BBIIJISIIUT TaK:
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0b743 <+— abb4c <4+ f42c5

™

e43ab <4— 5ddae

PucyHoxk 79. [Ipumep ucmopuu, u3 Komopotii Hy’cHO 0moopams omoeibHble KOMMUNMbL

,Z[JIH IIPUMEHEHUsA KOMMUTA e4336 K BeTKe master BBIIIOJTHUTE KOMaHOY:

$ git cherry-pick e43a6

Finished one cherry-pick.

[master]: created a0a41a9: "More friendly message when locking the index fails."
3 files changed, 17 insertions(+), 3 deletions(-)

JTO JleliCTBHE IIPUMEHUT U3MeHeHUs, CojlepyKalliecss B KOMMUTe e43ab, HO OyzeT chopMUpOBaH
HOBBIM KOMMMUT C JpyTuM 3HayeHrueM SHA-1. ITociie 9TOro ucTopus O0yAeT BhIIIIAETD TaK:

0b743 <+— abb4c <4+ f42c5 <+— afa4dl

ed43ab 5ddae

PucyHok 80. Hcmopus nocsie ombopa KOMMUMAa u3 memamu4eckoll 8emxku

Tenepb TeMaTHUYeCKYI0 BETKY MOKHO yIaJ/IUTh, 0T6pOCI/IB KOMMHMNTEI, KOTOPEIE BEI HE co61/1paeTec19
BKJIIOUATh B ITPOEKT.
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Bo3Mo>KHOCTB «Rerere»

Ecyix BBI 4acTo IIPOU3BOAUTE nepe6a3HpOBaHI/Ie U CJIUdHHE WU IIoAAePrKHBaeTe JOJITOKUBYIIHE
TeMaTH4YeCKHe BeTKH, TO B Git ecTb CIIelIraJIbHasd BO3MOJKHOCTBH IIOJ Ha3BaHHEM «IErere»,
IIpX3BaHHAasd BaM IIOMOYb.

Rerere o3HauaeT «reuse recorded resolution» (IIOBTOPHO MCIIOJB30BaTh COXpaHEHHOe
pellleHne) — 3TO CII0CO6 COKpAIleHHUs KOJIMYeCTBa Ollepalidil pydyHOIro paspelleHus KOHQIUKTOB.
Korpma ara onmus BK/Iro4eHa, Git 6yzeT coXxpaHATh, Hab0p 06pasoB /10 U I10CJIe YCIIeIITHOTO CIUSHUS,
a TaxoKe paspelraTb KOHQUIMKTHI CaMOCTOSTEIbHO, €CJIM aHAJIOTMYHble KOHQJIUKTHI yKe OBLIA
paspeleHsl paHee.

JdTa BO3MOXXHOCTH peasM30BaHa KaK KOMaH[Aa M KaK IlapaMeTp KoHouryparuu. Ilapamerp
KOHQUTYpaIiiy HasbIBaeTcsd rerere.enabled, KOTOPBIM MO’KHO BKJIIOUHUTE IJIOOAJIBLHO C/IEAYIOIIIUM
obpasom:

$ git config --global rerere.enabled true

[Iocsie aToro Ji060oe paspelieHre KOHQJIMKTA CAUSHUSA Oy/leT 3alllcaHO Ha CIydyail IOBTOPHOTO
KICITOJTH30BaHUSI.

Ecii HY>XHO, BBl MOYKeTe 00palllaThbCd K KIIIIy «rerere» HAIPSAMYH, HCII0Jb3ysd KOMaHZAy git
rerere. Korga koMaHzia BbI3BaHa 6e3 I1apaMeTpoB, Git IIpoBepseT 6a3y JaHHBIX U IIbITaeTCs HaUTU
pellleHHe I paspelleHus TeKyllero KOHQJIMKTA CAUAHUA (TOYHO TaK J>Ke KaK W IIpU
YCTAaHOBJIEHHOM HACTpolKe rerere.enabled B 3HaueHue true). CylllecTByeT MHOKeCTBO
IOIIOJTHUTEJIbHBIX KOMaH/[ /I IIPOCMOTPA, YTO UMEHHO OyJeT 3alllCaHo, yAaJleHUs OTAeIbHBIX
3alMcey M3 Kallla, a Tak ’Ke ero II0JITHOM OYMCTKU. bosiee fmeTaqbHO «rerere» 6yzeT pacCMOTPEHO B
Rerere.

ITomeuaiiTe CBOM peJIN3bI

[Iocjte BBIIYCKAa peJIM3a, BO3MOXKHO, BBl 3aXOTHUTE IIOMETHTH TEKYIIee COCTOSIHHE TaK, UTOOBI
MO’KHO OBLJIO BEepPHYTHCSI K HEMY B JIOG0M MOMEHT. /IJIs1 3TOTO MOYKHO /06GAaBUTBH TeT, KaK OBLIO0
onucaHo B OcHoBBI Git. Kpome 3TOro, Bbl MOKeTe [06aBUTHb ITUPPOBYIO IIOJIIMCH [JIs1 Tera,
BBIIVISIIETD 3TO Oy/IeT BOT TaK:

$ git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for
user: "Scott Chacon <schacon@gmail.com>"
1024-bit DSA key, ID F721C45A, created 2009-02-09

Ecox BBI HCIIOJIB3yeTe MUPPOBYIO IIOAIIMCH IIPHU PacCTaHOBKe TeroB, TO BO3HUKAaeT IIpobsemMa
pacipocTpaHeHUs IIyOJMYHOM 4acTu PGP Kiro4ya, MCII0JIb30BAHHOIO IIPU CO3JAaHUU IIOJIIMCH.
CompoBo)KgaroIuil Git IIpoeKTa MOJKET pPellIUTh 3Ty IIpo6iieMy A00aBUB B PEIIO3UTOPUM CBOMU
IyOJIMYHBIN KII0U KaK OMHAapHBIM 00beKT M YCTAHOBUB CChUIAOLIMMICA Ha Hero Ter. YToObI 3TO
cieslaTh, BBIOEPUTe HY)KHBIM KJIIOU M3 CIHCKA [JOCTYIIHBIX, KOTOPBIM MOYKHO IIOJIyYUTH C
IIOMOIIBI0 KOMaH/BI gpg --list-keys:
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$ gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

pub  1024D/F721C45A 2009-02-09 [expires: 2010-02-09]
uid Scott Chacon <schacon@gmail.com>
sub  20489/45D02282 2009-02-09 [expires: 2010-02-09]

3aTeM 3KCIIOPTHUPYHTe BbIOpPAHHBIN KU U IIOMECTUTEe ero HeIlloCpe[CTBEHHO B 6a3y JaHHBIX Git
IIpU IIOMOIIM KOMaH/AbI git hash-object, KoTopasi co3macT HOBBIM 00BEKT C COIEPXKUMBIM KJIH0Ua U
BepHET SHA-1 3TOro 06beKTa:

$ gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71ac3f9ba29fe5775b92

Terepb, KoOrja Ball IyGIUYHBIM KJIIOY HAXOAUTCI B PEIO3UTOPHUH, MO>KHO IIOCTaBUTH
YKa3bIBAIOITUHI Ha Hero TeT, UCII0Ib3ys II0JIyueHHOe paHee 3HaueHHe SHA-1:

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec71ac3f9ba29fe5775b92

BeirmostHUB KoMaHAy git push --tags, maintainer-pgp-pub Ter craHeT 001eJOCTYIIHBIM. Terreps BCe,
KTO 3aXx0ueT IIPOBEPUTH Ballly IIOAIIMCH, MOTYT HMIIOPTUPOBATH Ball NyOJWYHBINA KIIHOY,
peIBapUTEJILHO II0JYYUB €TI0 U3 PEIIO3UTOPHUS:

$ git show maintainer-pgp-pub | gpg --import

ITocsie 3TOrO0 MOKHO IIPOBEpPATH IMQPOBYI0 MOJIMCH BalllMX TeroB. KpoMe 3TOro, BBl MOYKETe
BKJIIOUHUTH JONOJHUTE/JbHbIe WHCTPYKIIMHM II0 IIPOBEpPKe BaIlleil IIOAIIMCH B COOOIIleHHE Tera,
KOTOpOe OyZeT 0ToOpakaThCs KaKAbIi pas IIpU BbI30Be KOMAHALI git show <tag>.

I'eHepanyuss HOMepa COOPKU

Git He HCIIOJIb3yeT MOHOTOHHO BO3pacTarIlye UAeHTUGUKATOPHI 111 KOMMUTOB, II03TOMY €CJIN
BBl XOTHUTE IIOJIYYUTh UMTaeMble UMeHa KOMMUTOB, TO BOCIIOJIL3yHTeCh KOMaHAoM git describe
IJI HY>KHOTO KOMMHUTA. Git BepHET UM OJIMIKaMIIero Tera, KOJIM4eCTBO KOMMUTOB I10C/Ie HETO U
yacTUyHOe 3HadveHHMe SHA-1 11 yKasaHHOro KOMMHUTA (C InpeduUKCcOM B BHAE OYKBBI
«g» — O3HavaeT Git):

$ git describe master
v1.6.2-rc1-20-g8c5b85c¢

TakuM o6pa3oM, BBl MOKeTe cJiejlaTb CHUMOK WJIHM coOpaTh COOPKY W AaTh €M IIOHSITHOe JId
yesjioBeKa HasBaHWe. K cJi0By, ecii BBl KJIOHUpyeTe pemnosuTopuii Git m cobepeTe ero us3
HUCXO/THOTO KO/Ia, TO BHIBOJI KOMAH/HEI git --version 6ymeT IpUMepHO TaKUM >Ke. ECTM monbITaThCs
IIOJIYYUTh UMSI KOMMUTA, KOTOPOMY Ha3HaueH Ter, TO pe3yJIbTaToM O6y/leT Ha3BaHHe CaMOT0 Tera.
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I[Io ymosuaHHIO, KOMaHzAa ¢it describe moAamep)XKUBaeT TOJIBKO AaHHOTHPOBAHHBIE Teru
(cosgaHHBIE C MCIIOJIB30BaHKWEM OIIIIMU -3 WX -S); €CJIM BBl XOTUTE HCII0JIB30BaTh JIETKOBECHBIE
(He aHHOTHPOBAHHbLIE) METKH, TO YKa)KUTe KOMaHJle ImapaMeTp --tags. Takke 3TO HasBaHUe
MO>KHO MCII0JIb30BaTh IIPU BBHIIIOJIHEHUM KoMaHJ[ git checkout u git show, HO B OyzayieM oHU
MOTYT IlepecTaTh paboTaTh H3-3a COKpalljeHHoro 3HadeHus SHA-1. K mpumepy, sapo Linux
HelaBHO IlepeluIo K HCI0Jb30BaHUI 10 cuMmBOJIOB B SHA-1 BMecTO 8 UTO0OBI 00eCIIeUYUTH
YHUKaJIbHOCTh Ka’K/I0Tr0 00beKTa, TAKUM 00pasoM IIpeAbIayIlre pe3yabTaThl git describe cramu
HeJleUCTBUTEeJIbHBIMU.

IloaroTOBKAa pesmmsa

Bpems nmenaTh pesn3 COOpPKU. BO3MOKHO, BbI 3aXOTHTE CHejlaTh apXyB IIOCJIELHEr0 COCTOSHUSA
Balller0 Koja /I TeX, KTO He HCIoJb3yeT Git. /[y co3gaHus apXyBa BBIIIOJHUTEe KOMaHAy git
archive:

$ git archive master --prefix="project/' | gzip > ‘git describe master'.tar.gz
$ 1s *.tar.gz
v1.6.2-rc1-20-g8c5b85¢c.tar.gz

OTKpBIBIIUM 3TOT tarball-apXuB I10/Ib30BaTE b IIOJIYUYUT IIOCIEHEE COCTOSIHHE KO/ia IIPOeKTa B
KaTaJiore project. TOUHO TaKHUM >Ke CII0COO0M MO>KHO CO3JaTh Zip-apXuB, IPOCTO 106aBUB OIIIUIO
--format=zip ;g KoMaHkI git archive:

$ git archive master --prefix="project/' --format=zip > ‘git describe master'.zip

B utore nosyuum tarball- 1 zip-apXUBBI € PesIM30M IIPOeKTa, KOTOPble MOKHO 3arpy3UTh Ha CalT
I OTIIPaBUTh II0 IIOYTE.

KpaTtkas ucropus (Shortlog)

Ceiuac caMoe BpeMsl OIIOBECTUTbH JIIOZle M3 CIHMCKAa PacChUIKH, KOTOPble XOTSAT 3HATh 4YTO
IIPOUCXOAUT C BAIIUM IIPoeKToM. C IIOMOIIbI0 KOMaH/b! git shortlog MOXKHO GBICTPO HOJIYUYUTH
CIIMCOK HM3MeHEeHUH, BHECEHHBIX B IIPOEKT C MOMEHTa IIOCJIe[JHET0 pesir3a WJIM IIpefblayIeit
paccrutku. OHa cobupaeT Bce KOMMUTEI B 3aJJaHHOM MHTepBaJie; HalIlpUMep, cyIefytolas KoMaH/a
BBIBE/IET CIIMCOK KOMMUTOB C MOMEHTA II0C/Ie/THEr0 pesir3a ¢ HadBaHueM v1.0.1:
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$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (6):

Add support for annotated tags to Grit::Tag

Add packed-refs annotated tag support.

Add Grit::Commit#to_patch

Update version and History.txt

Remove stray ‘puts’

Make 1s_tree ignore nils

Tom Preston-Werner (4):
fix dates in history
dynamic version method
Version bump to 1.0.2
Regenerated gemspec for version 1.0.2

N Tak, y Bac ecTb IroToBasg K OTIpPaBKe CBOJAKAa KOMMHTOB HauyuHasg ¢ Bepcuu Vv1.0.1,
CIPYIIIIHPOBAHHELIX II0 aBTOPaM.

3aK/JIl0UeHHue

Ternephb BBI JOJDKHBI YYBCTBOBATH Ce6s [OCTATOYHO CBOOOIHO KaK BHOCS CBOM BKJIAJ, B IIPOEKT II07,
ylpaBieHueM Git, Tak W 3aHUMasACh IIOJJEeP>KKOM CBOEro COOCTBEHHOIO IIpOeKTa WU
UHTErpUpoBaHUeM HapabOTOK [Apyrux ImoJsib3oBaTeseit. Ilo3gpaBisieM, Bbl ONBITHBIM  Git-
paspaboTuuk! B cienyroieil miaBe BBl y3HaeTe O TOM, KaK HCIIOJb30BAaTh CaMbIH OOJILIIION U
caMblii monyIApHbIN Git XocTUHT — GitHub.
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GitHub

GitHub — sTo kpynHeiiee xpaHuuire Git peltosuTOpHUeB, a TakK >ke IeHTP COTPYJHUYEeCTBA IS
MHJUTMOHOB Pa3pab0TYMKOB M MPOeKTOB. OTPOMHBIN IIPOIIEHT BCEX PEel03UTOPHEB XPAaHUTCS Ha
GitHub, a MHOTHe IIPOEKTHI C OTKPBITHIM HMCXOTHBIM KOJIOM HCIIOJB3YIOT ero paau Git XoCcTHHTa,
6ar-Tpekepa, pelileH3UpPOBaHUS Ko/la U APYTUX Bellel. Tak YTo, II0Ka BCE 3TO He YaCTb OTKPBITOTO
Git mpoexTa, HaBepHSIKa BBl 3aXOTUTe, MJIM BaM NPUAETCS B3auMopelcTBoBaTh ¢ GitHub mpu
IpodeccruoHaIbHOM HCII0Ib30BaHUU Git.

JTa r1aBa Ipo 3pdeKTUBHOe HucIoab3oBaHue GitHub. MbI pas6epéM perucrpanyio, yrpaBjieHUe
YUYETHOM 3allMChI0, CO3[JaHHUe U MCII0JIb30BaHUe Git pelio3suTopHeB, KAK BHOCUTDL BKJIAJ B Uy)KHUe
IIPOEKTHEl U KaK IIPHUHHUMAaTh YYy)KOM BKJIAJ B COOCTBEHHBINM IIPOEKT, a TaK jKe IIPOrpaMMHBIA
uHTepderic GitHub u elié MHO’KeCTBO MeJIoueli, KOTOPbIi 06JierdaT BaM JKU3Hb.

Eciii Bac He MHTepecyeT HcIob30BaHUe GitHub 1y pasmellleHUs1 COGCTBEHHBIX IIPOEKTOB WU
COTPYAHHUYECTBA C JPYIMMH IIPOEKTaMU, pasMeIlléHHBIMU Ha HEM, BBl MOXKETe CMeJIO IIepedTH K
HNHcTpyMeHTH! Git.

H3meHeHuUs 8 uHmepdgeiice

Ba’kHO OTMETUTh, UTO, KaK M HAa MHOTUX aKTHUBHBIX Beb-calTaX, 3JIeMEeHTBI

A uHTepderica co CKPUHIIIOTOB 00s3aTeJIbHO CO BpeMeHeM U3MeHATCA. HanmeeMmcs,
oO11iee IIpecTaBJIeHNE O TOM, YTO MBI IIBITaeMCs CllesIaTh OCTaHeTCs, HO, eCJIN BhI
XO0TUTe 60Jiee aKTyaJlbHBIX CKPUHIIIOTOB, BOSMOYKHO BBl HaUZéTe UX B OHJIAUH
BepPCHH 9TOM KHUTH.

HacTpo¥ka u KOHQUrypanus y4deTHOH 3alluCH

IIepBBIM [eJIOM HY>XHO CO3JaTh OeCIUIaTHYX0 YYETHYIO 3aluchb. IIpocTo 3aipuTe Ha
https://github.com, Be16epHUTe UM KOTOPOE eIlé He 3aHATO, YKaXKUTe aJipec 3JIeKTPOHHOM II0YTHL U
I1apoJib, a 3aTeM Ha)KMHUTe OO0JIBIINYI0 3eJIEHYI0 KHOIIKY «Sign up for GitHub».
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Use at least one lowercase letter, one numeral, and
seven characters.

PucyHok 81. dopma pecucmpayuu Ha GitHub

Jlajsiee BBI IIONA/IETE HA CTPAHUIy ¢ TAPpUPHBIMU IJIAHAMH, €€ II0Ka MOYKHO IIPOMTHOPUPOBATh.
GitHub BpIlIUTIET ITHUCHMO [JIs1 IIPOBEPKHM Balller0 3JeKTPOHHOIO ajpeca. ChesiaiiTe 9TOT Iar, OH
IOCTaTOYHO Ba’KHBIU (KaK MBI YBUIUM Jlajiee).

GitHub 1mpefocTaBisieT IIOYTH BCe CBOM QYHKIMM JJ/I1 OeCILIaTHBIX YYETHBIX
3alucel, 3a UCKJII0OYeHHeM HeKOTOPBIX pacIIMpeHHBIX BO3MOKHOCTeH. [laTHbIe
0 Tapu¢bl GitHub BK/IIOYAKOT paclIMpeHHble HHCTPYMEHTHI U QYHKIIMH, a TakKe
yBeJIM4YeHHble JIMMUTHI Ha OecIlyIaTHbIe YCIYTH, HO MBI He Oy/ileM pacCMaTpUBaTh
HUX B 3TOM KHUTe. [IJI1 TOro, YTOOBI II0JIyYUTh 60sIee IIOAPOOHYI0 HHPOPMALHUIO 00
UMeIuxca Tapudax U UX CpaBHEHUe, IToceTUTe https://github.com/pricing.

K/IMK Ha pacroJiokeHHOM B BepxXHeM JIeBOM YyIVIy 3KpaHa JIOTOTHUIIe, M300parkaroleM THOpHT
KOTa ¥ OCbMHUHOTA (ero HasbIBalOT OCbMHKOT), OTKPOET IIaHesIb yIIpaBjeHus. Tellepb BCe TOTOBO
171 pa6oTel ¢ GitHub.

Joctym mo SSH

Ha gaHHBIE MOMEHT Bbl MOXKeTe IIOAK/IYATBCI K Pelo3uTOpHUsIM Git HCIIOIb3ys IIPOTOKOJI
https:// aBTOpHU3ysACHh IIPU IIOMOILIM TOJIBKO UTO CO3LAHHOIO JIOTHMHA U HapoJsd. OFHAaKO JId TOTO
4TOOBI IIPOCTO  KJIOHUPOBATh IIyOJIMYHO  [JOCTYIIHBIM IIPOEKT, BaM Heo00g3aTesbHO
aBTOPHU30BBIBATHLCS Ha CaliTe, HO TeM He MeHee, TOJILKO UTO CO3/laHHBIM aKKayHT IIOHa[00UTCS B
TO BpeMs, KOIZia BBl 3aX0THTe 3arpy3uTh (push) ciesiaHHbBIe BAMU U3MeHEeHUS.
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Ecou 7Ke BBl XOTUTe HCI0JIb30BaTh SSH OCTYII, B TaKOM Cjy4ae BaM IIOHaA00UTCA 106aBUTH
nybsmuHbii SSH kurou. (Ecoim ke y Bac HeT NybsyHOro SSH Kiroya, BBl MOJKETE €ro
creHepupoBaThb) OTKpOMTe HACTPOMKH Balllell YYETHOM 3allMCHh IIPU IIOMOIIM CCBLIKH,
PpacIIoI0KeHHOM B BepXHeM IIpaBOM YIJIy OKHa:

) tonychacon +- [ & B

PucyHok 82. Ccvlnika «Hacmpotika y4émHoll sanucu» («Account settings»)

Bri6epuTe ceKIIUI0 ciieBa Iof, HasBaHueM «Kirouu SSH» («SSH Kkeys»).

!;! tonychacon Meed help? Chack out our guide to generating S5H keys or troubleshoot common S5H Problems

Frotie SSH Keys Add SSH key

Account settings
There are no SSH keys with access fo your account

Emails

Notification center

Add an 55H Key
Bi ling
Title
SSH keys
Security
Ke
Applications v

Repositories

Organizations

PucyHok 83. Ccvlka («SSH keys»)

3aTeM Ha)KMHUTe Ha KHONKY «/[06aBUTH Kitod SSH» («Add an SSH key»), 3ajaiiTe UMs KJII04a, a TaK
JKe CKOIIMPYHMTe U BCTaBbTe caM IIyOJIMUHBIN K04 U3 ~/.ssh/id_rsa.pub (Hy miu Kak 651 y Bac He
HasbIBaJICA 3TOT $aiiy) B TEKCTOBOE I10JIe, 3aTeM HaKMUTe «/[06aBUTH KIH0U» («Add key»).

3amaBaiTe Takoe UM SSH Kitoua, KOTOpPOe BBl B COCTOSSHUU 3aIllOMHUTB.
9 HaspiBaliTe KaKIpli U3 [00aBJIIeMbIX KJIIOYEH I0-pasHOMY (K IpuMmepy «Mou

HoyT6yk» niau «Paboyast yuéTHas 3alluCh»), 11 TOTO UTOOBI B Ja/IbHEMNIeM, IIpU

aHHYJIMPOBAHUU KJIK0Ya ObITh YBEPEHHBIM B IIPaBUJILHOCTU CBOET0 BhIGOpa.
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Bamr aBaTap

CirenyroIuii I11ar, ec/Id XOTUTe — 3aMeHa aBaTapa, KOTOPBIM OBbLI CTeHepUPOBaH JJIs Bac, Ha BaMU
BbIOpaHHBIN aBaTap. IloXkasyiicTa 3aiiiuTe Bo BKIAAKy «IIpodunb» («Profile»), oHa pacmosioskeHa
HaJ BKIaAKoM «Kirroun SSH» U Ha)KMUTe «3arpy3sUTh HOBYIO KapTHUHKY» («Upload new picture»).

1) tonychacon Public profile
Profile Profile picture
Account sattings || Upload new picture

.

Motification center
Name

Billing

S5H keys i
Email (will be public)

Security

lications
App URL
Repositories

Organizations
Company

Location

PucyHok 84. Ccvlnka «IIpogunw» («Profile»)

Br16epem sioroTutl Git ¢ >KECTKOTO AMCKa U OTpeJaKTUpyeM KapTUHKY II0I YKeJlaeMbIH pasMep.
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Crop your new profile picture

Set new profile picture

PucyHok 85. PedakmuposaHue asamapa
ITocste 3arpy3KH KasKAbIH CMOYKeT YBUETh Balll aBaTap PsiloM C BalllUM UMeHeM I10/Ib30BaTeJIs.

Ecii BBl UCIIOJIb3yeTe TAaKOM ITOMYJIIPHBIM cepBHC Kak Gravatar (4acTO HCIIOJIB3YeTCS IS
YUYETHBIX 3amtucert Wordpress), TOT >Ke caMblii aBaTap Oy/IeT UCI0JIb30BaH «I10 YMOJTYaHUIO».

Baiu mouytroBkIe aJipeca

GitHub ucmiosib3yeT Balll II0YTOBBIN afipec I IPUBI3KY BalllUX Git KOMMHUTOB K BallleM Y4ETHOM
3anucu. Eciii BB HCIIOJIb3yeTe HECKOJIBKO IIOUTOBBIX a/[pecOB B CBOMX KOMMMUTAX U XOTUTE,
yTo6bI GitHub pa6oTas ¢ HUMH KOPPEKTHO, TO BaM HY>KHO Oy/leT [06aBUThH BCe HCIIOJIb3yeMble
II0OYTOBBIE aJ[peca B CEKIUIO I101 Ha3BaHUeM «[louToBrle afgpeca» («Emails»), pacriosoKeHHy0 Ha
BKJIa/IKe «AIIMUHUCTPUPOBaHUE» («Adminy).

4> tonychacon Email

Profile Your primary GitHub email address will be used for account-related notifications (e.g. account changes and billing

receipts) as well as any web-based GitHub operations (e.g. edits and mergas).

Account settings
| . tonychacon@exampie.com [Eloud m L}
- ichacon@example.com Set as primary [
Notification center
tony.chacon @example.com Send verification email
Blng Y | Unverified |
SSH keys Add email address
Add
Sacurity
Appicatons Keep my email address private
A e We will use tonychacon@users.noreply.github.com when performing Git operations and sending emall on your behalf,
epositories

Organizations

PucyHok 86. Iloumossle adpeca

184



Kak MO0’XHO BHJeTb Ha PHUCYHKe IlouToBBIe ajpeca, Y IIOYTOBBIX aJpecoB HUMEITCSI HeCKOJIbKO
COCTOSIHUH. BepXHUM ITOYTOBLIM aJpec MOATBEP KAEH U SBJIIETCS OCHOBHBIM IS II0JIB30BaTeJId,
9TO TOT CaMBIH azipec, Kyzia 6yayT HallpaBJIATHCA OIIOBEIlleHHs, & TAK)Ke OCTaIbHbIe YBeJOMJIEHHs.
BTopoi azpec TOXKe IOATBEPIKAEH, U TaK >Ke MO)KeT OBITh HasHaueH B KaueCTBe OCHOBHOIO.
[TociefHUM afpec He MOATBEPIKAEH, 3TO 3HAYUT, YTO BBl He MOYKeTe HUCII0/Ib30BaTh ero B KauecTBe
OCHOBHOIO M IIOJIly4aThb Ha Hero yBeJoMJIeHHd. IIpM oTIpaBKe KOMMMTA B JIIOOOM U3
pernrosuTtopues, GitHub pacriosHaeT OfMH M3 yKa3aHHBIX IIOYTOBBIX aJpecOB U aBTOMAaTHUYeCKHU
IIPUBSDKET 3TOT KOMMUT K Balllell yUeTHOM 3aIIHCH.

AByxXdaKkTopHas ayreHTUPHUKAIIUSA

B kaudecTBe [OIIOJTHUTEJIBLHOM Mephl 0€30IIaCHOCTH, BBl MOJKeTe HAaCTPOHUTH «/[ByX$aKTOPHYIO
ayTeHTUPUKALHIIO» («Two-factor Authentication» %0051 «2FA»). JByxXpaKTOpHasA
ayTeHTUQUKAIIU — MeXaHU3M, KOTOPBIM CTAaHOBUTCS Bce 6osiee U 6oJiee IIOIY/ISIPHBIM METOLOM
110 CHIDKEHHUIO PHCKa CKOMIIPOMETUPOBAaTh Ballly YYETHYIO 3allMCh B CUTyalllH, KOIZa 1apojb OT
Ballleli YYETHOM 3alMCH, II0 TeM HJIH HHBIM IIPUYHUHAaM, CTaJl H3BeCTeH 3JIOYMBIILIEHHUKAM.
AKTHUBaIYsg 3TOr0 MexXaHHW3Ma 3actaBuT GitHub 3ampammuBaThk y Bac o06a [apoyd IIpHA
aBTOpPH3alluy, II09TOMY Jake B CUTyallygX, KOIZa Balll OCHOBHOM IIap0Jib CKOMIIPOMETHPOBAH,
3JI0yMBIIIJIEHHHUK BCe PaBHO He II0JIyYUT JOCTYII K Balllel YUETHOM 3alIKCH.

Bel cMo)KeTe HaWTH HACTPOUKY  «/IByxdpaKTopHOM  ayTeHTHOUKanuu»  («Two-factor
Authentication») B cekiiuu «be3ommacHOCTb» («Security») BKIagku «HacTpoKa yY4ETHOM 3alIUCHU»
(«Account settings»).

4> tonychacon Two-factor authentication

Profile Status: OHf X

Account sattings Set up facior s cation

Emails
Natification center @ ™ r au Leam more about two-factor auth at
pieaton cane GitHub Help

Billing

S5H keys

Sessions
Security
This is a list of devices that have logged inlo your account. Revoke any sessions that you do not recognize.
Applications
- Paris B5.168.227.34
Repositories . -
Your current sessio
Organizations Safarl on OS5 X 10.9.4
Location:
Paris, lle-de-France, France
Signed in:
Seplember 30, 2014

Pucynok 87. lsyxpakmopHas aymenmugpuxayus («Two-factor Authentication»)

[Ipy Ha)kaTUU Ha KHOIKY «HacTpouThb IBYXQaKTOpPHYI ayTeHTHQHUKaIluo» («Set up two-factor
authentication») BrI OyfieTe IlepeHallpaBjeHbl Ha CTPaHUILY, I7le BaM HY)KHO OyZeT HaCTPOUTH
HUCII0JIb30BaHHe MOOMJIBHOIO IIPHJIOKEHHUs g TeHepaljid BTOPHUYHOIO KOJa IIPOBEpPKH (Tak
HasbIBaeMBbI «OHOPA30BBIM IIapOJIb OCHOBAHHBLIM Ha BpPeMeHH»), TaK >Ke MOKHO HaCTPOUTH
GitHub TakxuMm o6pasoM, 4TOOBI OH OTIpaBJsLI BaM CMC ¢ KOZOM B MOMEHT, KOIZla BaM HY>KHO
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dBTOPHX30BaTLCA Ha camre.

ITocsie TOrO, KakK BBl BbIOepeTe IIpeAIIOYHTaeMBbI BaMH MeTOJ, W BBIIIOJIHUTE IIpefjlaraeMble
UHCTPYKIIMH, Ballla yd4yéTHad 3anuch OymeT B Oosbllel 6e30IIaCHOCTH, M BaM OyneT
IIPe/I0CTaBJIATHCS SOIIOJTHUTEIbHBIN KO/l BO BpeMs aBTOPH3aI[iM Ha calTe.

BHeceHHe COGCTBEHHOI0 BKJIa/ia B IIPOEKTHI

Tenepb HaIia y‘{éTHaH 3allUChb CO3JaHa MW HACTPOEHA, rII;:'ilBZ:’lI‘/'ITe Ke HpOfIﬂéMCH II0 aeTaJjIsdM,
KOTOpkIE 6y,ZLYT II0JIE3HBI IIPHU BHECEHHWHU BKJIa/a B y’Ke CYIIIeCTBYIOIITY e ITPOEKTHI.

Co3ganue orBeTBJIeHUH (fork)

Eciii BBl XOTUTE BHOCUTH CBOM BKJIAJ, B YoKe CYILIECTBYIOII[MeE IIPOEKThI, B KOTOPBIX Y HAC HET IIpaB
Ha BHeCEHHUs HW3MEHEeHUUN IIyTéM OTIIpaBKU (push) M3MeHeHMHH, Bbl MOYKETE CO3[aTh CBOE
cobcTBeHHOe oTBeTBIeHHUe (fork) rmpoekTa. 3To 03HauaeT, yTo GitHub cosgacT Bally cO6CTBEHHYIO
KOITMIO IIPOEKTa, JaHHas KOIIKs OyZeT HaXOAUTHCA B BallleM IIPOCTPAHCTBE MMEH U BBl CMOJKETe
JIETKO JieJlaTh U3MeHEeHUd IIyTéM OTIIpaBKHU (push) U3sMeHeHU .

M CTOpAYEeCKH TaK CJI0KHJIOCh, UTO aHIVIOA3BIUYHBINM TepMUH «fork» (co3maHue
BeTBJIEHHU IIPOeKTa) MMeJl HeTaTUBHBIM KOHTEKCTHBIW CMBICJI, JaHHBIA TepPMUH
O3HayvaJI, YTO KTO-TO IOBEJI MJIH BEJET IIPOEKT C OTKPBITHIM HCXOLHBIM KOJOM B
IPyroM, OTJIMYHOM OT OPHMIHHAaJIa, HallpaBJIeHWH, HHOI/A JaHHBIA TEPMHH TaK

O JKe 03HavaJl Co3JjJaHHe KOHKYPHUPYIOIIEero IIpoeKTa C pas/eJbHbIMU aBTOpaMu. B
KoHTeKcTe GitHub, «fork» (cos3maHue BeTBJIeHHS IIpO€KTa) IIPOCTO O3HavaeT
CO3ZlaHHe BeTBJIEHHWs IIpOeKTa B COOCTBEHHOM IIPOCTPAHCTBE HWMEH, 4YTO
I103BOJIeT BHOCUTD IIyO/JIMYHbIe U3MeHeHUs U [leJIaTh CBOM COOCTBEHHBIN BKJIA[
B 60Jiee OTKPBITOM BHJIE.

TakuM 006pas3oM, IIPOEKTHl He 00eCIIOKOeHBI TeM, UYTOOBI II0JIb30BaTeNH, KOTOpble XOTeaH OBl
BBICTYIIaTh B POJIM COAaBTOPOB, MMeJIM IIpaBO Ha BHeCeHHe HM3MEeHEeHUH IIyTéM HX OTIIPaBKHU
(push). JIrogy IIpocTO MOIYT CO3faBaTh CBOM cOoOCTBeHHBle BeTBiieHHd (fork), BHOCUTH Tyza
W3MeHeHUs, a 3aTeM OTIIPaBJIATh CBOM BHECEHHbIEe M3MEeHEeHUs B OPUTHHAJIbHBIN PeIl03UTOPUN
IIpoeKTa IIyTEéM CO3/laHUs 3allpoca Ha IpHUHATHe u3MeHeHUH (Pull Request), caMu »Ke 3aIIpOoChl Ha
npuHaThe usMeHeHU# (Pull Request) 6yayT ommcaHbl fasee. 3alIpoc Ha IIPHUHATHE U3MeHEHUH
(Pull Request) OTKpoeT HOBYI BeTBb C OOCY)XJAeHHeM OTIIpaB/sIeMOro Ko/a, U aBTOp
OPUTHHAJIBLHOIO IIpOeKTa, a TaK J>Ke JApyrde ero y4acTHHUKH, MOIYT IPUHUMAaTh ydacTue B
06CY>K[IeHUH IIpe/jlaraeMbIX U3MeHeHHUH [I0 TeX I10p, II0Ka aBTOp IIpoeKTa He Oy/leT MU JJ0BOJIEH,
II0CJIe Yero aBTOp IIpOeKTa MOKeT J00aBUTH IIpe/jlaraeMble H3MeHEeHUs B IIPOEKT.

JUtg TOro, YTOGHI CO3ZATh OTBETBJIEHHE ITPOEKTA, 3aiiuTe Ha CTPAHUIly IIPOEKTa U Ha)KMHUTe
KHOIIKY «C03/1aTh 0TBeTBJIeHUE» («Fork»), KoTopas pacrosokeHa B IIpaBOM BepXHeM YTJIy.

Y Fork

PucyHok 88. KHonka «Co3damb omeemeaeHue» («Fork»)

Yepe3 HECKOJBKO CeKyH/[ BBl GyZeTe IlepeHaIlpaB/IeHbl Ha COOCTBEHHYI0 HOBYIO IIPOEKTHYIO
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CTPaHMUILY, COZIeP>KalllyIo Ballly KOIIHI0, B KOTOPOM y Bac eCTh IIpaBa Ha 3aIlUCh.

Pa6oumuii mponecc ¢ ucnosjab3oBaHueM GitHub

GitHub paspa6oTaH ¢ HIpHIeJIOM Ha OIpefe/éHHBIM pPaboyuii IIPOIlecC C HUCII0JIb30BaHUEM
3alIpOCOB Ha CJAUSAHUA. IJTOT pabouuil MpollecC XOPOIIO IIOAXOJUT BCeM: U MaJleHbKUM,
CIUIOUEHHBIM BOKPYT OJHOIO peIlO3UTOPHs, KOMaHJaM; U KpPYIHBIM paclpeeéHHbIM
KOMIIaHUSM, U TpyIIlaM He3HAaKOMIIEB, COTPYAHHYAIOIINX HAJ, IIPOEKTOM C COTHEM KOIIHH.
Pabounii mpornecc GitHub ocHoBaH Ha TemaThuecKue BeTKH, O KOTOPBIX MBI TOBOPHJIH B
BeTBiyieHUe B Git.

BOT Kak 3TO 06BIYHO paboTaet:

CospatiTe GOpPK IIPOEKTA.

CospmaiiTe TeMaTHYeCKYI0 BeTKy Ha OCHOBaHMHM BETKH master.

CospaiiTe OIMH UJIN HECKOJIBKO KOMMUTOB C U3MeHEeHUSIMH, YIyUIaloliuX IIPOeKT.
OTIipaBbTe 3Ty BETKY B Balll IIpoeKT Ha GitHub.

OTkpoiiTe 3ampoc Ha ciausgHue Ha GitHub.

O6cyxpaiiTe ero, BHOCUTE U3SMEHEeHUs, eC/Id HYKHO.

Biazeserr IIPOEKTa IIPMHKUMAET PEIlIeHHe O IIPUHATHHU H3MeHeHHH, IN60 00 UX OTKIOHEHHH.

e S L A A o

[HosryunrTe 06GHOBJIEHHYIO BeTKY master ¥ OTIIpaBbTe eé B CBOH QOpK.

OueHb HAIlOMHHAaeT IIO/XO/, OIIMCAaHHBIA B IIaBe /luclieTdyep MHTerpalyyd, HO BMeCTO
HUCII0JIb30BAaHUA 3JIEKTPOHHOM II0YTHI, KOMaH/ja COTPyAHUYAeT uepes Beb-uHTepderic.

JlaBauTe IIOCMOTPUM, KaK MOXKHO IIPe/IJIO’KUTh U3SMEHEHUs B IIPOEKT, pasMellléHHbIA Ha GitHub.

B 6OJILIIMHCTBE C/ydaeB MOKHO MCIIOJIB30BaTh OQUIIMAIBHBIM HHCTPYMEHT

Q GitHub CLI BmecTo Be6-uHTepderica GitHub. MHCTpyMeHT JOCTYIIEH B CUCTeMax
Windows, MacOS u Linux. ITocetute crpanuny GitHub CLI homepage paa
I10JIy4YeHUs MHCTPYKIIUHI I10 YCTaHOBKE U KCII0JIb30BaHUIO.

Co3,anne 3alpoca Ha C/insiHue

ToHHU HIIeT, yero 66l 3aIllyCTUTL Ha CBOEM HOBeHBKOM Arduino. KakeTcs, OH HaIllés KJIACCHBIA
npuMep Ha https://github.com/schacon/blink.
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https://cli.github.com/
https://github.com/schacon/blink

schacon / blink @Watch> 0 dStar 0 YFork o0

Poranch: master »  blink / blink.ino

iii
[

3
&L schacon on Jun 12 my arduino blinking code (from arduino.cc)

1 contributor

25 lines (20 skoc) 0.71 kb Raw Blame History -

int led = 13;

void setup() {
pinMode(led, OUTPUT);

}

vold loop() {
digitalWrite(led, HIGH);
delay(1088) ;

digitalWrite(led, LOW); turn th Ff by making the wvoltoge -
delay{10@@) ; t

PucyHok 89. IIpoekm, Had KOMOPbLM Mbl XOomuM nopabomams

EnyHCTBEeHHAs Ipo6jeMa B TOM, UTO CBETOAMO/ MOPTraeT CIHUIIKOM GBICTPO; HaM KajKeTCs, JIyUIIle
YCTaHOBUTH 3aleP’KKy B TPHU CeKyH[bI, He ofHy. Tak maBalTe HCIIPAaBUM 3TO U IIPEAJIOKHUM
U3MeHeHUs aBTOPY.

11 Hadasla, Ha)KMUTe KHOIIKY «Fork», Kak OBLJIO CKa3aHO BBIIlle, 4YTOObI 3aIlOJY4YUTH
COOCTBEHHYIO KOIIUIO IIpOeKTa. MBI 3aperucTprupoBaHbl Ha GitHub mmox umeHneM «tonychacon», Tak
4TO Hallla KOIUS OKaKeTcd II0 ajpecy https://github.com/tonychacon/blink, rme MBI CMOXXKeM
pelakTUpoBaTh eé. MBI KJIOHHUpPYeM ero, CO3afM TeMaTU4YeCKyI BeTKY, BHECEM He0OXOAVMBbIe
U3MeHeHUs U, HaKOHeIl, 0TIIpaBUM KX Ha GitHub.
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https://github.com/tonychacon/blink
https://github.com/tonychacon/blink
https://github.com/tonychacon/blink
https://github.com/tonychacon/blink
https://github.com/tonychacon/blink

$ git clone https://github.com/tonychacon/blink @
Cloning into 'blink'...

$ cd blink
$ git checkout -b slow-blink @
Switched to a new branch 'slow-blink'

$ sed -1 "' "s/1000/3000/' blink.ino (mac0S) ®
# If you're on a Linux system, do this instead:
# 8 sed -1 's/1000/3000/"' blink.ino @

$ git diff --word-diff @
diff --git a/blink.ino b/blink.ino
index 15b9911..abcc5a5 100644
--- a/blink.ino
+++ b/blink.ino
@0 -18,7 +18,7 @@ void setup() {
// the loop routine runs over and over again forever:
void Toop() {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)

[-delay(1000);-]{+delay(3000);+} // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
[-delay(1000);-]1{+delay(3000);+} // wait for a second

}

$ git commit -a -m 'Change delay to 3 seconds' ®
[slow-blink 5ca509d] Change delay to 3 seconds
1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink ®
Username for 'https://github.com': tonychacon
Password for 'https://tonychacon@github.com':
Counting objects: 5, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 340 bytes | @ bytes/s, done.
Total 3 (delta 1), reused @ (delta 0)
To https://github.com/tonychacon/blink
* [new branch] slow-blink -> slow-blink

@ KiroHHUpyeM Hallly KOITHIO

@ Co3gaéM TeMaTHUYeCKYI0 BETKY

3 BHOCHM CBOH U3MEHEHUs

@ TIpoBepsieM U3MEHEHHST

® dukcupyeM U3MeHeHHsI B TEMaTHUeCKOM BETKY

® OTtmpassiieM HOBYIO BETKY B Hally KoItuio Ha GitHub

Temepp, eci MBI 3alIéEM Ha CTPAaHWUKY Hallleli xonuu Ha GitHub, mbl yBHAuM, uTo GitHub
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3aMeTWJI Hallll U3MEeHEeHMUs U IpejiaraeT OTKPBHITH 3alIPOC Ha CJIAUSHHE C IIOMOIIBI0 OOJIBIION
3eJIEHOM KHOIIKH.

Taxoxe MO>KHO 3alTH Ha CTPaHUILY «Branches», I10 agpecy
https://github.com/<user>/<project>/branches, HaiTH HUHTEPECYIOIyI0 BETKY U OTKPBHITHL 3aIIpocC

OTTYyZA.

tonychacon / blink @ Unwatch~ 1 & Star 0 YFork 1

forked from schaconbiink

Example file to blink the LED on an Arduino — Edit

< Code
2 commits 2 branches 0 releases 1 contributo
I Pull Requests o
Your recer iy pushed branches.
- = Wiki
L slow-blink than a minute a Compare & pull request
ﬁ prbranch: master = blink / + = 4 Pulse
This branch is ewven with schacon:master Pull Request Compare W Graphs
Create README.md
- . 4 Settings
3 schacon authored on Jun 12 latest commit bbcBaF9b2e (5 N '
E README.md Create README. md 4 months ago
HTTPS
[=] blink.ino my arduino blinking code (from arduino.cc) 4 months ago i ithub. com B
u can clong with HTTPS, 55H
@ README.md or Subversion. @
& Clone in Desktop
-
BI in k <> Download ZIP

This repository has an example file to blink the LED on an Arduino board.

PucyHok 90. KHOnka omkpbslmus 3anpoca Ha CAuUstHue

Ecoii Ha)kaTh Ha 3Ty KHOIIKY, IIOSIBUTCA 3KpaH BBOJA 3arojIoBKa M OIIMCaHWsA IIpefjlaraeMbIX
HU3MeHeHUIN Ha pacCMOTpeHHe BJIaJlesIbIly IIpoeKTa. PeKoMeHAyeTcad CepbE3HO IIOJOUTH K
COCTaBJIEHUIO OIIMCAHUA U CZejlaTh ero MaKCUMaJbHO WHGOPMATHUBHBIM, UTOOBI BJIafeJiel]
IIpoeKTa IOHUMaJI, 3a4eM 3TU U3MeHeHUs U KaKyI0 10163y OHU IIPUHECYT.

Taxoke MBI BHJUM CIIMCOK KOMMHTOB B Hallled TeMaTH4YeCKOM BeTKe, «OIlepe[UBIIHX» BETKY
master (B JAHHOM Cjiy4ae BCETO0 OJUH KOMMHUT) M IPEJIPOCMOTP BCeX M3MeHEHHUN, BHOCHUMBIX
9TUMH KOMMUTaMH.
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tonychacon / blink @Unwatch- 1 & Star o YFork 1

foriad from schaconbiink

(iy] schacon:master tonychacon:slow-blink Edit
L]

Three seconds is better m n

Write Preview [T Parsed as Markdown  f Edit in fullscreen
« Able to merge.
. . Thesa branches can be d
Studies have shown that 3 seconds is a far better LED delay than 1 second. automatically merged
1]
hitp studies.example.com/optimal-led-delays. html
e d
L1
v
salecting them Create pull request
1 comir 1 file cha 0 cc ' 1c
|y Commits on Oct 01, 2014
q} tonychacon three seconds is better
Showing 1 changed file with 2 additions and 2 deletions. Unified  Split
4 mumm blink.ing View -

// the loop routine runs over and over again forever:
vald loop() {
digitalWrite({led, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1009) ; A wait for a second

+ delay(388a); £ wait for a second
digitalWwrite(led, LOW); ff turn the LED off by making the woltage LOW
delay(180@) ; // walt for a second

+ delay(3000); /i wait for a second
}

PucyHok 91. CmpaHuuya c030aHusl 3anpoca Ha CAUstHue

IToce cosmaHMd 3alpoca Ha CIUsgHME (DyTEéM Ha)kaTugd KHONKU «Create pull request» Ha 3aToM
CTpaHuIle) BJazesiel] GOPKHYTOTO IIpoeKTa IIOJYYUT YyBeAOMJIEHHMe O IIpe/JIO’KEHHBIX
U3MeHEeHUX CO CCBIIKOM Ha CTpaHUIly ¢ HHGopMaIeH o 3arpoce.

3arpocsl Ha CIMSHHE IIHUPOKO HCIIOIB3YHTCI I IyOJIUUYHBIX IIPOEKTOB THIIA
ONMCaHHOIO BBIIlle, KOIZ]Ja YYaCTHUK y>Ke IIOATOTOBHMJI BCe H3MEHEeHHUs IJId
CJIMSIHUS C OCHOBHBIM pernosuTopueM. TeM He MeHee, 4acTO MOXHO BCTPETHUTh

0 HUCII0JIb30BaHMe 3allpOCOB Ha C/IMgHUE BO BHYTPEHHUX IIPOEKTaX 8 CAMOM
Hauase TUKJIa pas3paboTku. OObsICHeHHe IIPOCTOe: BBl MOYKeTe OOHOBJISATH
TeMaTH4YeCKyl0 BeTKy IIOCJIe OTKPBITHS 3alpoca Ha CIHUgHHe, II09TOMY caM
3aIlpoC OTKpBIBAaeTCsI KaK MOJKHO paHbllle YTOOBI OTCJIEKHUBAThH IIPOTpPecC
paspaboTKu.

O6paboTKa 3ampoca Ha CJIMsIHHe

Ha sTom sTarie, BjajeJsielf IIPOEKTa MOKET IIPOCMOTPETH IIPEIJIOKEHHBIE N3MEHEHUS, IIPUHATD,
OTKJIOHUTh HWJ/IM IIPOKOMMEHTHPOBATHL HX. Hpe,[[l'IOJIOH(I/IM, €My HMIIOHHUDPYET HJesd, HO OH
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Hpe,I[HO‘IéJI OBI GOJIBH_IYIO 3aI€PIKKY IIepe] BKIIOUEHHEM WJIX BEIK/IIOUEHHEM CBETA.

B To BpeMsa Kak B PacmpejesieHHbIN Git 06Cy)KIeHHe MU3MeHeHUU MOJKeT IIPOU3BOJUTCI Yepes
9JIEKTPOHHYI TIIouTy, Ha GitHub Bcé mnpoucxoauT oHIAMH. Biajesell; IIpoeKTa MOXKET
IIPOCMOTpPeTh CyMMapHble H3MeHEeHUs, BHOCHMBbIE 3allpOCOM, U IIPOKOMMEHTHPOBAThH JIHOOYIO
OT/IeJIbHO B3SITYIO CTPOKY.

schacan / blink @wach- 0 ASar 0 YFerk 1
. T
Three seconds is better #2 e B
M tonychacon wanls o menge 1 oMMl M0 schecon:ssater MMOM tosychsces:alow-Blink
Lo}
¥ Conversation @ o Commits 1 E]Fm changed 1 *3 =3 BEEE n I
Showing 1 changed file with 2 additions and 2 deletions. Unified  Spdit
4 NEEE blink.ine of Show notes  View (& S
= il
/F the locp rowtine runs over and over again forever: #F the loop routine runs over and ower again Forever:
woid loop{) { woid loop() {
digitalwrite(led, HIGH); FF twen the LED on (HIGH is the voltage lewvel) digitalwrite(led, HIGH); /F turn the LED on (HIGH is the veltage level) b 4
- delay(1888); FFf walt for a second i + delay(3008); 4 walt for a second
digitalweiteled, LOW); AF tern the LED off by saking the voltage LOW digitalwrite(led, LOW); A turn the LED off by saking the woltage LOW
- delay(10@a); £ walt for a second “-t delay (3008 ; /f wait for a second
Write: Preview I Parsed & Markdown o) Edit in hullscroan

| bedieve it would be better if the light was off for 4 seconds and on for just 3.

1. Selacting them, or

e

PucyHok 92. KommeHmupogaHue onpede/1éHHOU CMpOoKU 8 3anpoce HA CAUSHUE

Kak ToJIbKO Biiaziesier] IPOKOMMEHTHUPYeT U3MEHEHNsA, aBTOP 3alIpoCa Ha CIHUAdHNE (a TakKe Bce
IIoAITMCaBIIIKEeCd Ha 3TOT penosnToprI) II0JIy4aT yBe€IOMJIEHUSI. [LaJIee MBI paCCMOTPHM KakK
HaCTpOUTH yBeOAOMJIEHUs, HO ceriuac, ecsd TOHHU BKJIHOYUII YBeOOMJIEHHUS 4Yepe3 3JIEKTPOHHYIO
II0YTY, OH IIOJIYUHT CJIeayroIee IIMCbMO:

Re: [blink] Three seconds is better (#2)

n |
®

Scott Chacon <notifications@github.com> 10:55 AM (18 minutes ago) -
to schacon/blink, me -

In blink.ino:

= digitalWrite(led, LOW); ff turn the LED off by making the wvoltage LOW
> - delay{1000}); /7 wait for a second

> + delay(3000); ff wait for a second

| believe it would be better if the light was off for 4 seconds and on for just 3.

Reply to this email directly or view it on GitHub.

PucyHok 93. Kommenmapuu, omnpas/ieHHble No 3AeKMpPOHHOU noume

Krto YTOAHO MOKET OCTaBJIATh KOMMEHTAPHUHX K 3aIIpOCy Ha C/IUSIHHE. Ha CTpaHI/IHa OGCY)K,[[EHI/IH
3allpoca Ha CIudHKNe MOXKHO YBHU/IETh IIPUMED, I/ie BJaadesIel] IIPO€KTa OCTaBHUJI KOMMEHTApPHH KaK
K CTPOKe KO/Jia, TaK U B OCHOBHOU CEKITNH 06CY>K,U,'€HI/IH. Kax BBl MOIVIM 3aMETUTh, KOMMEHTApPHUHU K

192



KOy TaK ’Ke ITPUBE/IEHEI B BH]IE O6CY>K,IL€HI/I$I.

Three seconds is better #~

m tonychacon wants to merge 1 commit inlo  schacon:master FOM  tonychacon:slow-blink

™ Conversation 1 - Commits 1 Ei Files changed 1

@ tonychacon commented 6 minutes ago

Studies have shown that 3 seconds is a far better LED delay than 1 second.

hitp://studies.example.com/optimal-led-delays. htmil

4 three seconds is better

L E schacon commantaed on the diff just now

blink.ino View full changes
digitalwrite({led, LOW); // turn the LED off by making the voltage LOW
delay(1888) ; ff wait for a second
+ delay(3009); ff wait for a second
E schacon added a note just now Owner

| believe it would be better if the light was off for 4 seconds and on for just 3.

Add a line note

;E; i schacon commented just now Cwner

If you make that change, I'll be happy to merge this.

PucyHok 94. CmpaHuya 06CcyxHcoeHus 3anpoca Ha CAUsTHUe

S e

+2 =} HEEE

Labels

Milestone

Mo milesione

Assignes

Mo one —assign yourself

Motifications

@ Unsubscribe

2 participants

Y

fi Lock pull request

<)

@

Terrepb YUaCTHHK MOYKET BHIETH YTO €My HEOOXOIUMO C/IeJIaTh JIJII TOTO, YTOOBI eT0 U3MeHEeHUs
OBLIN IPUHSTHL K CUacThI0, 3TO TOKe JIETKO C/leJIaTh. MCIIOIb3ys IIOUTY, BaM IIOTpe6yeTcsl 3aHOBO
OTHPaBUTh CBOM H3MEHEHMsI B CIIMCOK PacChUIKM, a IpPU HCIoJIb30BaHUM GitHub BBI mpocTo
JeaeTe KOMMHT B TeEMaTHUeCKyI0 BETKYy M IIOBTOpseTe push, UTO aBTOMaTHYeCKH OGHOBJISIET
3arpoc Ha causgHue. Ha pucyHke OuHabHAS CTaUsI 3aIllpoca Ha CAUSHUE TakKKe BUIHO, UTO B
0GHOBJIEHHOM 3allpoce Ha CAMUSHHUE CTapblii KOMMEHTAapUH K KOAy ObLI CBEPHYT, TaK KaK OH

OTHOCHTCHA K CTPOKe, KOTOpad C TeX ITI0P U3MEHHJIACh.

Korja y4acTHUK c/ielaeT 3TO, BJafieJier] IIPoeKTa CHOBA IIOJIYYHUT YBeIOMJIEHUE, a Ha CTPAHHUILE
3ampoca OyfeT OTMe4YeHO, UYTO IpobsieMa pemreHa. PaKTHUECKH, KaK TOJBKO CTpOKa Koja
UMeloIasi KOMMeHTapui 6yeT u3MeHeHa, GitHub 3aMeTUT 3TO U yJaJIUT yCTapeBIlee OTIUYHE.
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Three seconds is better #~

m tonychacon wants to merge 3 commits into  schacon:master from tonychacon:slow-blink

™ Conversation 3 < Commits 3 [;._“1 Files changed 1

0 tonychacon commented 11 minutes ago

Studies have shown that 3 seconds is a far better LED delay than 1 second.

http://studies.example.com/optimal-led-delays.htmi

4) three seconds is better

x m schacon commented on an outdated diff 5 minutes ago £z Show outdated diff

@ schacon commented 5 minutes ago Creener

If you make that change, I'll be happy to merge this.

Iy tonychacon added some commits 2 minutes ago

4 longer off time

4) remove trailing whitespace

® tonychacon commented 10 seconds ago

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

This pull request can be automatically merged. o M pull "

You can also merge branches on the command line.

PucyHok 95. PuHabHas cmadus 3anpoca Ha CAUsIHUe

[IppMeuaTesibHO, UTO €CJU BBl IepeiiéTe Ha BKJIAJAKy «Files Changed» B aToM 3ampoce Ha
CIUAHYE, TO YBUAUTE «YHUQUITUPOBAHHYIO» PasHUILY — 3TO CyMMapHble M3MeHeHUs, KOTOphle
OyZyT BKJIKYEHbl B OCHOBHYI BETKY IIpU CJIUSHUM TeMaTU4YeCKOM BeTKU. B TepMuHoI0THU git
diff aTo skBHUBaJIeHTHO KoMaHie git diff master---<branch> g BeTKH, Ha KOTOPOM OCHOBAH 3TOT
3almpoc Ha causgHue. B Onpesiesienne IpruMeHseMbIX U3MeHeHNU! leTaJlbHee OIMCaH JaHHBINM TUII
OTJINYUA.

GitHub Tak >ke IIpoBepsieT MOJKET JIM 3aIlIpOC Ha CIHUSHHUEe OBbITh IIPUMeHEH 6e3 KOHQIUKTOB U
IIpef0CTaBJIsIeT KHOMIKY /JIsI OCYIIeCTBJIEHHUs CAUSHUS Ha cepBepe. ITa KHOIIKA OTOOpakaeTcs
TOJILKO €CJIM Y Bac eCTh IIpaBa Ha 3allMCh B PeIIO3UTOPHI U BO3MOKHO IIpOCTeliIiee ciausHue. 110
HakaTU Ha Heé GitHub mpousBenét «non-fast-forward» causgHUe, YTO 3HAYHUT [JaKe ecad
CIUSSHUE MOXKeT OBITH OCYIIeCTBJIEHO IIepeMOTKOM BIlepesl, BCE paBHO Oy/eT CO3LaH KOMMUT
CJTHSTHUSL.
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[Ipu ’KeJIJaHUH, MO>KHO CTSHYTb BETKY U IIPOU3BECTU CIUSHUE JIOKaJbHO. EC/M 3Ta BeTKa 6Gy/eT
cMTa B master BeTKY M OTIIpaBJieHa Ha cepBep, To GitHub aBTOMaTHUecKH 3aKpoeT 3aIlpoc Ha
CJIUSTHHE.

JTO OCHOBHOMU paboyuii IIPOIlecc, KOTOPBIM HCII0JIb3yeTCsd 00JIBIIMHCTBOM IIPOoeKTOB Ha GitHub.
CospmaroTcsi TeMaTH4YeCKHMe BeTKHM, OTKPBIBAKOTCSA 3allpoChl Ha CJHUSHUE, IIPOU3BOSUTCS
o6Ccy>KIeHue, IIpU HEOOXOIUMOCTH IIPOU3BOAATCA AOPAab0TKHU B BeTKe U, HaKOHeIl, 3aIIpoc JIU60
3aKpbIBAeTCs, IMO0 CIUBAETCS.

He mosibko omegemeieHus

Ba)kKHO OTMETUTDH, YTO MOYKHO OTKPBHIBAaTh 3aIIPOChl HA CIAUSHUE MEXXIy ABYMS
BeTKaMH B OJJHOM peIto3uTopuu. Eciiu Bl pa6oTaeTe HaJ QYHKIIMOHAIOM C KeM-

ﬂ TO el[é U y Bac 000MX eCThb IIpaBa 3alllCH, TO Bbl MOJKETE OTIIPaBUTH CBOIO
TEeMAaTHUYEeCKYyI0 BETKYy B PEIIO3UTOPUU U OTKPBITH 3aIllpOC Ha CJIUSHUE B master
BeTKy B paMKaX OJHOTO IIpOeKTa, UYTO II03BOJIUT WHUIIMHPOBATH IIPOIIEAYPY
IIPOBEPKHU KO/ia U ero obcyxaeHus. Co3aHye 0TBeTBJIEHUU IIPOeKTa He SIBJISIeTCS
06s13aTeJIbHBIM.

ITpoBUHYTHIE 3alIPOCHI HA CIUSTHUE

Ha Tekymuii MOMEHT MBI pacCMOTpesId OCHOBBI y4yacTUsl B IIpoekTe Ha GitHub, maBaiiTe
PaccCMOTPUM HEKOTOPbIe MHTEPECHBIE CEKPETHI U YJIOBKH KacaTeJbHO 3aIIPOCOB CJIHSTHUS, UTOOBI
BBI MOIJTH GoJiee 3G PEKTUBHO UX HUCIIOIb30BATh.

3amnpocsl causaHua Kak IlaTau

Ba’kHO ITOHMMaTh, YTO MHOTHE IIPOEKTHI He BOCIIPHHHUMAIOT 3allpOChl CIHUSHUA KaK odepenb
HU/leaJIbHBIX I1aTyeld, KOTOpbIe [O/DKHBI IIPUMEHSTHCI aKKypaTHO M II0 IIOPSAKY, KakK U
OOJIBIIIMHCTBO IIPOEKTOB, y4yacTHe B KOTOPBIX OCHOBBIBAeTCA Ha OTIIpaBKe Habopa maTyed depes
CIIMCKH IIOYTOBBIX PAaCCBIIIOK. BOJIBIMIMHCTBO MPpoeKTOB Ha GitHub mMOHMMAaIOT BeTKH 3aIIpOCOB Ha
CIMsgHHEe KakK 0Oecelly OTHOCHTE/JBHO IIpe/laraeMOoro M3MeHeHHs, 3aBepIIarollylocs CIHSHHEM
YHUQUITUPOBAHHbBIX U3MEHEeHUN.

JTo BaKHOe pasjduMe, TaK KaK M3MeHeHUe IIpe/ijlaraeTcs 0 TOTO, KaK KOJ CTaHeT CYHUTAThCs
HjleaJbHBIM, UTO TOpPasfo peke IIPOMCXOJUT C PaclIpocTpaHseMbIMH HabopaMu IlaTdel yepes
CIIMICKU PacchUIoK. O6CY’KeHHe IIPOHUCXOIUT Ha 60Jiee paHHEM 3JTarle U BEIpab0TKa IIPaBUILHOTO
peleHus IIPOUCXOAUT 3a CUET YCUIHUM coobIrecTBa. Korma Koj mpejiaraeTcs depes 3alpoc Ha
CIUSTHUE W COIPOBOXKZAIOITUM IIpoeKTa WJIM COOOIIeCcTBO IIpejjaraeT H3MeHeHHs, TO He
IIpUMeHseTcs Habop IaT4del, a OTIPaBJIIIOTCS pe3yIbTUPYIOIIHe U3MeHeHNs KaK HOBbIHM KOMMUT
B BETKY, IBUTas1 06CY’K[jeHHe BIIEPE M COXpaHsIs yrKe IIPO/ie/ITaHHYI paboTy HETPOHYTOH.

Hampumep, ecji Bbl BEpHETECh M MOCMOTPUTE Ha OUHAIbHAs CTA[Ms 3aIIpoca Ha CIUSHUE, TO
YBUIUTE, UTO YYAaCTHUK He Jejaj Ilepe6a3vpoBaHUe CBOET0 KOMMHTA U He OTIIPABJISI HOBBIM
3allpoc Ha CJAHsIHHe. BMecTo 3Toro OBUIM CZieJlaHBl HOBBle KOMMHUTBHI U OTIpaBJIeHBl B
CYIIIeCTBYIOIYI0 BeTKy. TakuM 06pa3oM, ecaId BbI B OyAylleM BepHETeCh K 3TOMY 3aIlpocy
CJIUSTHUS, TO JIETKO HaHETe BeCh KOHTEKCT IMPUHSITOTO perreHus. [Io Ha)KaTHI0 KHOIKU «Merge»
IleJleHaIIpaBJIeHHO CO3/IaéTCsl KOMMMT CJHIMUSHUS, KOTOPBIM YKa3bIBaeT Ha 3ampoc CIUSHUS,
0CTaBJIsASI BO3MOKHOCTH BO3BpaTa K IlelI0UKe 00CyKIeHUsI.
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CJIe,D;OBaHI/Ie 3a HCXOOHBIM PEIIO3UTOpHEM

EcJiv Balll 3a1ipoc Ha CJIUSHME yCcTapesl WX He MOXKeT ObITh CJIUT 6e3 KOHQIUKTOB, TO BaM HY>KHO
U3MEHUTH ero, YToObl COIIPOBOXKAAIOIIIMI MOT IIPOCTO ero cauTh. GitHub mpoBepuT 3TO 3a Bac U
II0J; Ka’KAbIM U3 3allpOCOB Ha CJIWSIHUE 0TOOpasUT yBeJoMJIEeHHe, MOYKHO JIA er0 CJIUTh 6e3
KOH(JIMKTOB WUJIU HET.

This pull request contains merge conflicts that must be resolved. r

Only those with write access to this repository can merge pull requests.

PucyHok 96. 3anpoc umeem KOHPAUKMbL CAUSHUS

Ecsii BBI BUIUTE UTO-TO BPOJie 3alpoc MMeeT KOHQIUKTHI CIUSHM, TO BaM CleflyeT U3SMEeHUTH
CBOIO BETKY TaK, YTOOBI UCKIIOYUTH KOHQJIMKTHI U COIIPOBOXKAAIOIINI He JeJiajl JIUIITHIO paboTy.

CYH_IECTBYGT OBa OCHOBHBIX BapPHaHTa 3TO CAeJ/IaTh. BuI MOsKeTe JI60 Hep6683Hp0BaTb CBOIO BETKY
OTHOCHTEJIEHO HeHeBOﬁ BeTKHU (0OBIYHO, OTHOCUTEJIHLHO master BeTKH HCXOOHOTO pEHOBI/ITOpI/IH),
JIN00 CJIUTH I1eJIEBYIO BETKY B CBOIO.

Bo/IbIIIMHCTBO paspaboTyrkoB Ha GitHub BrIGMpAIOT IIOCIeHUN BapHUaHT II0 TeM JKe IIpUYHUHAaM,
UTO W MBI B IIpefplAyllleM pasfese. Ba)kHa MCTOpPUA UM OKOHUYAaTeJbHOE CIUAHHE, a
nepe6asupoBaHUe He IIPUHECET BaM HUUYEro, KpoMe HeMHOTI0 60Jiee YHMCTOM UCTOPHUH, IIPU 3ITOM
OHO ropasfio CJI0KHee ¥ MOJKeT CTaTh MCTOYHHUKOM OIIIHOOK.

Ecii BBl XOTUTe C/esiaTh 3aIlpoC Ha CAUSHHE IIPUMeHSIeMbIM, TO CjlefyeT N006aBUTh UCXOIHBIN
PeIlo3SUTOpPUIl KaK HOBBIM y[aJléHHBIN, CAUThL U3MEHeHUs U3 ero OCHOBHOMW BeTKH B Ballly
TeMaTUUYeCKYI0, eCJIM UMEIOTCI UCIIPABUTh BCe IPOOJIeMbI 1, HAKOHEIT, OTIIPaBUTH BCe U3MEHEHUS
B Ty BETKY, HA OCHOBAaHUU KOTOPOM OBLI OTKPBIT 3aIIPOC HA CAUSHUE.

[IpeAIoIoyKUM, YTO B IpHUMepe «tonychacon», KOTOPBIH MbI HCIIOJB30BAJH paHee, OCHOBHOM
aBTOp cZiesIajl U3MEHeHUs, KOTOphle KOHQJIUKTYIOT C 3aIl[pOCOM Ha CIUSHHEe. PacCMOTPHUM 3TO
TIOITIaroBo.
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$ git remote add upstream https://github.com/schacon/blink @

$ git fetch upstream @

remote: Counting objects: 3, done.

remote: Compressing objects: 100% (3/3), done.
Unpacking objects: 100% (3/3), done.

remote: Total 3 (delta 0), reused @ (delta 0)

From https://github.com/schacon/blink

* [new branch] master -> upstream/master

$ git merge upstream/master @

Auto-merging blink.ino

CONFLICT (content): Merge conflict in blink.ino

Automatic merge failed; fix conflicts and then commit the result.

$ vim blink.ino @

$ git add blink.ino

$ git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master' \
into slower-blink

$ git push origin slow-blink ®
Counting objects: 6, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (6/6), done.
Writing objects: 100% (6/6), 682 bytes | @ bytes/s, done.
Total 6 (delta 2), reused @ (delta 0)
To https://github.com/tonychacon/blink
efd725c..3c8d735 slower-blink -> slow-blink

® Jlo6aBiiseM UCXOTHBIN PEITO3SUTOPHUM KaK yIaJEHHBIN C KMEeHeM upstreanm.
@ IosryyaeM moCIeTHHE U3MEHEHUS U3 HETO.

® CtmBaeM OCHOBHYIO BETKY B HAIITy TEMATHYECKYIO.

@ VcnpaBiisieM yKa3aHHBIA KOHQJIUKT.

® OTrmpasiiieM U3MeHEHUs B Ty ’Ke TEMaTHYECKYIO BETKY.

Kak TOIBbKO 3TO OyAeT CcAeslaHO, 3alpoc Ha CIUsSIHUE OyZeT aBTOMAaTHYeCKH OGHOBJIEH U
TepepoBepPeH Ha BO3MOKHOCTD CJTHSTHUS.
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0 tonychacon commented 2 hours ago

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

Q} Merge remote-tracking branch ‘upstream/master’ into slower-blink =«

Add more commits by pushing to the slow-blink branch on tonychacon/blink

This pull request can be automatically merged by project collaborators.

Only those with write access to this repository can merge pull requests

PucyHok 97. 3anpoc causHus 6e3 KOHPAUKMO8

OpmHa B3 3aMedaTeJIbHBIX 0CO0eHHOCTeH Git - 9TO TO, UTO BB MOJKeTe JIeJIaTh 3TO IIOCTOSTHHO. Ecitu
y Bac OUeHb [JINTEIbHBIA MPOEKT, Bbl MOJKETe JIETKO CJIMBAaTh M3MEHEHHUs W3 IeJIEBOM BETKH
CHOBAa U CHOBAa U HUMETbHb [IeJI0 TOJHKO C KOH(GIHMKTAMH, BO3HHUKIIIMMH C MOMEHTA BallleTo
IIOCJIETHETO CIHUSTHUS, UTO JleJIaeT IIPOIecC 0UeHb YIIPaBJISIEMbIM.

Ecsii BBl OUeHb XOTHUTe Ilepe6asupoBaTh BETKY, UTOOBI eé IIOYUCTUTh, TO, KOHEYHO, BBl MOXKeTe
9TO CZeJIaTh, HO HACTOSITEJIbHO He PeKOMEeH/yeTCs IIePelIuChIBaTh BETKY, K KOTOPOM y>Ke OTKPBIT
3alpoc Ha cjausgHHe. Ecid [pyrye JIIOAU y>Ke CTSAHYJIM €€ U IIpojesald MHOIO paboThl, TO BBI
CTOJIKHETEeCh CO BCeMH IIpob6jieMaMH, OIIMCAaHHBIMHU B OIIaCHOCTH IlepeMelleHus. BMecTo aToro,
OTIIpaBbTe IlepebasupOBaHHYI0 BETKY B HOBYI0O Ha GiHub ¥ 0TKpoTe HOBBIH 3aIIpOC Ha CIHUSHUE,
KOTOPBIN YKa3bIBaeT Ha IIPeJbIAYIIUM, 3aTeM 3aKpOUTe HCXOLHBIHN.

CchLIKH

B03MO>KHO, Balll CIeAYIOIIHN Bompoc 6ymeT: «Kak MHe cOC/IaThbCs Ha MPEBIIYIINE 3aIpoc
custHUS?» OKasbIBaeTcCs, CYIlecTBYeT MHOTO CIIOCO60B CChLJIATHCS Ha APYTHe Bellly IIpaKTHYeCKU
Be3/le, I7ie y BaC eCTh IpaBa 3amucu Ha GitHub.

JlaBaiiTe HAUHEM C IIePeKPECTHBIX CCHIJIOK /I 3alIpOCOB CIMSAHUA MM IIpo6seM. BceM 3aripocam
CIUAHUA U IIpobJieMaM IIPHUCBaUBaIOTCA YHUKAJIbHBIe HOMepa B IIpefiesiaX IIpoekTa. Hanpumep, y
Bac He MOYKeT OBITH 3aIIlpoca Ha CJIUSAHHE C HOMepOM #3 U IIpo6sieMbl ¢ HOMepoM #3. Eciid BBl
XOTHUTE COCJIaThCd Ha JIF000M 3aIIpoC CIAUAHUS WK IIpobJieMy M3 APYroro MecTa, IIpOCTo fob6aBbTe
fi<num> B KOMMeHTapHM HJM OIIMcaHHe. Tak >Ke MOJXKHO YyKasbIBaTh 0o0Jiee KOHKPETHO, €CJIH
Ipo6sieMa HJIM 3aIpoC CJMAHUSA HaXOAATCS Ie-TO ellé; IMUIIUTe usernameff<num> eCJIM CChLIaeTeCh
Ha IpobsieMy MJIM 3alpoC CIANAgHUS, HaXO[dIlecsd B OTBETBJIEHHOM PEIOSUTOPHUH, WIHU
username/repoff<num> ec/Ix CChLI/IaeTeCh Ha APYroil PeIIO3SUTOPHUH.

PaccMoTpuM 3TO Ha IpuMepe. IIpeAIlosIoKuM, 4To MBI IlepebasupoBaId BeTKY B IIpefbIAyIIeM
IIpUMepe, CO3/a/IM HOBBIM 3aIIPOC CIUSHUA I He€ U ceryac XOTUM COCIaThCS Ha IPeAbIAYIIII
3alpoC CAMAHUA K3 HOBOro. Tak ’>Xe MBI XOTHM COCJAThCd Ha IIpo6sieMy, HaXOMAIYIOCd B
OTBETBJIEHHOM pPEIIOSUTOPUM, U Ha IIpoOJieMy M3 COBEPIIEHHO JAPYroro IIpoeKkTa. MBI MOXKeM
COCTaBHUTh OITMCaHHeE KaK yKasaHo Ha [lepeKpECcTHEIe CCBIIKK B 3aIIPOCEe CIIMSHUS.
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(N schacon:master ... tonychacon:rebase-blink Edit

Rebase previous Blink fix m

Write Preview D Parsed as Markdown [ Edit in fullscreen
+ Able to merge.

These branches can be
automatically merged.

This PR replaces #2 as a rebased branch instead.
You should also see tonychacon#1 and of course schacon/kidgloves#2.

Though nothing compares to hitps:/fgithub.com/schacon/kidgloves/issues/

g & dropping or selecting them Create pull request

PucyHok 98. IlepekpécmHble CCblAKU 8 3anpoce CAUSHUS

Korza MBI OTIIpaBUM 3alIpoC Ha CAUSIHUE, TO YBHUIMM UTO-TO Bpofie OToOpaskeHMe IIepeKpECTHBIX
CCBUIOK B 3aIIpoce CIUSHUSL

Rebase previous Blink fix #4

tonychacon wants to merge 2 commits into schacon:master from tonychacon:rebase-blink

™ Conversation 0 < Commits 2 (%]l Files changed 1

0 tonychacon commented just now

This PR replaces #2 as a rebased branch instead.
You should also see tonychacon#1 and of course schacon/kidgloves#2.

Though nothing compares to schacon/kidgloves#1

E tonychacon added some commits 4 hours ago

q} three seconds is better

4) remove trailing whitespace

PucyHok 99. OmobpadceHue nepeKpECMHbBLX CCbLAOK 8 3anpoce CAUSHUS

3aMeThbTe, UTO yKasaHHas ITOJIHas cchlika Ha GitHub 6bLTa coKpallleHa 70 Heo6XOIHMOTO
MHUHHUMYyMa.

Ecsim ToHHM ceifuac BepHETCSI Hasaj[ U 3aKpoeT OPUTHMHAJBbHBIM 3aIpoc CAUSHUSA, TO MBI 3TO
YBUAUM, TaK KaK OH YIOMSIHYT B HOBOM, a GtHub aBTOMaTHYeCKH CO3/IacT OTCJIEe)KHBAIOIIlee
COOBITHE B XPOHHUKE 3aIIpoca CAUSHHUSA. ITO 3HAYHUT, UTO BCE, KTO IPOCMATPHUBAET 3aKPBITHIH
3aIlpoC CJIUSTHUS, MOTYT JIETKO ITIEPeUTH K 3aIIpoCy CAUSHUS, KOTOPBIH ero 3aMmeHMI. CChlIKa 6y/eT
BBIIVISIZIETh KaK yKa3aHo Ha OTo6pa’keHHe IIepeKPECTHHIX CChIIOK B 3aKPHITOM 3aIIpOCe CIUSTHUS.
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Q} Merge remote-tracking branch 'upstream/master’' into slower-blink ---

R 4 tonychacon referenced this pull request 2 minutes ago
Rebase previous Blink fix #4 1 Open |

e Q) tonychacon closed this just now

Closed with unmerged commits I Delete branch

This pull request is closed, but the tonychacon:slow-blink branch has unmerged
commits.

PucyHok 100. OmobpadiceHue nepeKpECMHbBIX CCbLI0K 8 3aKPbLMOM 3anpoce CAUSHUS

KpoMme uieHTUGUKAITMOHHBIX HOMEPOB, MOKHO CChLIIAThCSI Ha KOHKPETHBIM KOMMUT HCIIOJIb3YS
SHA-1. CiremyeT yKasbIBaTh HMOJHBIN 40 CUMBOJIbHBIN Xelll SHA-1, HO ecoiu GitHub yBUUT ero B
KOMMEHTapuH, TO aBTOMaTUYeCKH II0[CTaBUT CCHLIKY Ha KOMMUT. Kak ObLJIO CKa3aHO BBIIIIE, BbI
MOJKeTe CChIaThCS Ha KOMMUTHI KakK B IPYTUX, TaK U B OTBETBJIEHHBIX PEIIO3UTOPUAX TOUHO TaK
JKe, KaK Jies1au 3To ¢ [IpobireMaMu.

GitHub-Bepcus pasmerku Markdown

CcplikH Ha fpyrue [Ipo6JyieMbl — 3TO JIMIIL YaCTh WHTEPeCHeHINUX Bellleld, KOTOPble Bbl MOXKeTe
JleJlaTb B TEKCTOBBIX ITOigX Ha GitHub. /g «Ipo6iieMbl» HJIM «3allpoca CAHUSHUSA» B IIOJISAX
OIIMCaHUA, KOMMEHTapHsd, KOMMEHTapus KoJa M [pPYyTMX BBl MOJXKeTe MCII0JIb30BaTh TakK
HaseiBaeMylo «GitHub-Bepcuro pasmerkum Markdown». PasmeTKa II0X0Ka Ha OOBIUYHBIA TEKCT,
KOTOPBIX 0CHOBATeJIbHO IIpeobpasyeTcs.

CMOTpI/ITe HpHMep HallMCaHUAd N OTOGpEDKEHI/IH TEKCTa C paSMETKOfI JId  IIpUMEpPa Kak
HCIIO/JIBb30BATh Pa3METKY IIPpKX HAaIllTMCaHHNKX KOMMEHTAPHUEB U TEKCTaA.

0 AMarkdown Examgie 0 =

Thees is & big problem with i bink code, Not with the idea, but with the code,

Wil Pyt CI Paeed i Virkdims T B0 5 bbiiries
Theen i & “'big™ problem with T bk code. Mot wih tha ea, bul wih the _code What is the problem?
#¥ What s T problem? As youl can ses Fens, T LED uses e numbaer 13 which e the following ssuas:
As you can see [hene|hiips gihub com/schacon/biink/blobmasie:bink inofL 10, Fe LED uses e * RS unbuciny
rambar 13 which has the iolowing issuss = s two decimal places

Thes if we replace 1sn Led = 13 with dat lid = 7, wil be far mons lucky.
" s unkuciy
It s two decimal places A Kanys West said
Th if wes repiace “int led = 13, Wil itk = 7 it Wil e far mons lucky. Ve re Ifving the fuiueo so

el precsant (8 our past

As Fanye Wost sad
> Wia'ne Ireing the Ulure 8o

= il presini s oo sl

et Moo Mp o0 S TP COMmVGi-kog0. prg |

git

PucyHoxk 101. [Ipumep HanucaHusi U omobpasxiceHUss mekcma ¢ pazmemkou

GitHub pacmipua Bo3MOXKHOCTH OOBIUHOM pasMeTKHU. ITH BO3MOKHOCTH MOTYT OBITh OUYeHb
I0JIE3HBIMH ITPH CO3/TaHHUH 3aIIPOCOB CTHUSHUS U KOMMEHTAPHEB U OITUCAHUH K ITPo6JIeMaM.
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Crnucku 3agau

Crmcok 3azaq —3To IepBas AeUCTBUTeJbHO Ba’KHas BO3MOYKHOCTH CITeIIMPUUYEeCKOM pasMeTKHU
GitHub, ocob6eHHO /11 3anipocoB causgHud. CIIMCOK 3ajayd IIpefcTaBsieT COO0M CIIHMCOK (JIa’kKOB
IJI 3ajad, KOTOphle BBl XOTHUTEe BBIIIOJIHUTL. PasMellleHHe ero B OIMCaHUM IIpo6eMbl WA
3aIpoca Ha CJIMIHHe 00BIYHO YKas3bIBaeT Ha TO, YTO J0JDKHO OBITH C/lesIaHo [0 TOT0, KaK IIpobeMa
OyZeT CUMTAThCS PelIéHHOM.

CIIMcoK 3azia4 MO>KHO 00aBUTH CJIeyIOIIUM 00pasoMm:

- [X] Write the code
- [ ] Write all the tests
- [ ] Document the code

Ecu 106aBUTH 3TOT CIHMCOK B OIMCAHHMe 3allpoca Ha C/IWSHHE WM Opo6JieMbl, TO OH OyeT
0TOOpa’kEH cieAyroluM o6pa3soM OToOpakeHre CIIMCKA 3a/[a¥ B KOMMeHTapuu

® tonychacon commeanted 4 hours ago

This PR replaces #2 as a rebased branch instead.

¥ Write the code
Write all the tests

Document the code

PucyHok 102. OmobpadceHue cnucka 3a0av 8 KomMmeHmapuu

OH YacTo HCIOJIB3YETCS B 3aIIpOcaxX Ha CIUSHUE 11 0TOOPa’KeHHs CIIMCKA TOTO, UTO BBl XOTHUTE
ClleJIaTh IO TOTO, KaK 3amIpoc OYAeT FOTOB K CAHSHHUI. BBl MOXKeTe MMPOCTO KJIMKHYTH 110 QJIaKKY,
YTO6hl 0OGHOBUTH KOMMEHTapUl —He HY)KHO pefaKTUPOBaTh KOMMEHTAapuU BPYUHYI0, UTOOBI
IIOMETHUTH 3a/Iauy KaK BBIIIOJTHEHHYIO.

Tax >xe GitHub uIeT CImcKH 3aay B 3alpocax Ha CIUAHMeE U IIpobiieMax U 0To6pakaeT UX Kak
MeTa/laHHble Ha CTpaHUIIAX, I7fle OHU yIIOMHHaKTCI. Hampumep, ecsid B BallleM 3allpoce Ha
C/IMgHHEe eCTb 3aJa4yd M BBl IIpOCMaTpHUBaeTe CIIMCOK BCeX 3allpOCOB, TO MOXKHO YBHUJeTh Ha
CKOJIBKO TOTOB Ka’KAbIM M3 HUX. ITO II03BOJIIeT pasbUBaTh 3alpoC Ha CIUAHHE Ha HECKOJIbKO
IIo/3alay U IIOMOTaeT OPYTUM JIIOAAM OTCJIeKHUBATh IIPOrpecc BeTKW. IIpuMep IIpUBefE€H Ha
CTaTHUCTHKA 3aJja4 B CIIMCKe 3aIIpOCOB CIUSHUS.

E‘l 20pen + 1 Closed Author = Labels ~ Milestones - Assignee ~ Sort ~

17 Change blink time to four seconds

by tomychacon

Il Three seconds is better [ K|

by tonychacon

PucyHok 103. Cmamucmuka 3a0ayv 8 CnUcKe 3anpoco8 CAUSHUSA
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Takasg BO3MOXXHOCTh HEBEPOSTHO II0JIe3HA KOIda BBl OTKPEIBAETE 3aIIPpOC Ha C/IMAHHKE Ha PaHHEM
JdTalle peasr3alii ¥ OTCIIEKHBaeTe IIPOTrpeccC C IIOMOIIIBI0 HETO.

OTpPBIBKH KO a

B KOMMEHTApPHUH TaK ’Ke MOXHO BCTAaBJIAATH OTPBIBKH KO/ia. 9TO 0COOEeHHO II0JIE3HO KOIJa BEI
X0THUTEe IIOKa3aTb I-ITO-HI/16Y,IH:>, YTO BEBI co6upaemer HOHpO6OBaTB caesaTb, A0 TOro, KakK
BKIIIOUHUTE 3TO B BaIllly BETKY. Tak >ke 4acTto IIPUMEHSAETCA I /106aBJIEHI/I$I IIpPUMEPOB KO/a,
KOTOpLIfI He pa60TaeT WJIU MOT OBITh rELO()EE[BJIEH B 3aIIpOC Ha C/IKMSTHHE.

,Z[JIH /1068.BJI€‘HI/IH OTpPBIBKAa KO/Jla CJIIEAYET 06paMI/ITB ero O6paTHBIMI/I KaBBbIYKaMH.

“"Yjava
for(int i=0 ; i < 5 ; i++)

{

System.out.println("i is : " + i);

Eciii BBI yKakeTe Ha3BaHMe s3bIKa, KaK I10Ka3aHO Ha IIpuMepe, GitHub monpobyeT IIpUMeHUTH K
HeMy IIO/ICBETKY CHUHTaKcuca. /Uil IIpUBeNEHHOIO IIprMepa Kof OyAeT BBIVIAETh KaK Ha
OTob6parkeHre 06paMJIEHHOTO KOa.

® tonychacon commented just now

Perhaps we should try somthing like:

for{int i=@ ; 1 < 5 ; i++)
{

System.out.println(“i is : " + 1i);

}

PucyHok 104. OmobpadiceHue 06pamaeHH020 Kooda

IIutupoBanue

Ecoii BBI OTBedaeTe TOJBKO Ha YaCTh OOJIBIIOIO0 KOMMEHTAapHs, TO MOKHO ITUTUPOBATH TOJIBKO
BBIOpDAHHYI0 4acTb, IIpe/iBapssd eé CUMBOJIOM >. ITO HACTOJBKO YacTO HCIIOJIb3YeTCsd, YTO Jake
CyIlleCTBYyeT KOMOMHALW KJIaBHIII I 3TOr0. EC/IM B KOMMeHTapHUU BBIIe/IUTh TEKCT, Ha KOTOPBIA
BBl COOMpaeTeCch OTBETUTh, U Ha)KaTh KJIABUIIY I, TO BbIleJIeHHBIM TEKCT OyZeT BKJIHUYEH KakK
UTaTa B Balll KOMMEHTAapPUH.

I_[I/ITaTBI BBEIIVIAOAT IIPEUMEPHO TaK:
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> Whether 'tis Nobler in the mind to suffer

> The Slings and Arrows of outrageous Fortune,

How big are these slings and in particular, these arrows?

ITocsie 06pab0TKM KOMMeHTapUi OYZeT BBIVIZETh Kak [Iprvep oToOpaskeHus [ATATEL

e

©

schacon commentad 2 minutes ago

That is the question—

Whether 'tis Nobler in the mind to suffer

The Slings and Arrows of outrageous Fortune,

Or to take Arms against a Sea of troubles,

And by opposing, end them? To die, to sleep—
No more; and by a sleep, to say we end

The Heart-ache, and the thousand Natural shocks
That Flesh is heir to?

tonychacon commented 10 seconds ago

Whether 'tis Nobler in the mind to suffer
The Slings and Arrows of outrageous Fortune,

How big are these slings and in particular, these armows?

PucyHok 105. IIpumep omobpadxiceHust yumarnwl

CMaiIHKH

Owner

HaxkoHell, BBl MOJKeTe HCII0JIb30BaTh cMaiyinky. Ha GitHub BBl MoKeTe 4acTO BCTPeTUTH UX B
KOMMEeHTapHUsIX WIH 3allpocax Ha CIusaHMe. [[JI1 HUX eCTh Jake IIOMOIITHUK. Hanmpumep, eciu IIpu

Ha60pe KOMMEHTApHUd BBECTH CHMBOJI [IBOETOYHSA

dBTOIOIIOJITHEHUM .

e

PucyHok 106. AemodonoiHeHue 045 cMail1o8 8 delicmeuu

Write Preview

‘jo
&2 joy

% black_joker

{5 smile

%‘1 smiley

:, TO OyAyT WpemIoKeHbl BapUaHTHI

CD Parsed as Markdown [, Edit in fullscreen

apping, selecting them, or pasting from the clipboard

Close and comment ﬁ
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CMamIbl UMET BHJ :<name>: M MOTYT pacIiojaraTbCcsa B JIF0O0M MecTe KOMMEHTapusi. HaanMep,
BBI MOJKETE HaAIIHCAaTb ‘-ITO-HI/Iﬁy,ZLB BpoO/ie 3TOro:

I :eyes: that :bug: and I :cold_sweat:.
:trophy: for :microscope: it.
:4+1: and :sparkles: on this :ship:, it's :fire::poop:!

:clap::tada::panda_face:

Tako¥ KOMMeHTapul 6yeT BHIIVISIETh KaK Ha [leperpyKeHHBIN cMalInKaMy KOMMeHTapPHH.

0 tonychacon commented a minute ago

lee thaﬁ:ﬁ' and | f-}'

‘i‘ for ii it.

s and ' onthis BB, it's iy A!
U

PucyHok 107. IIepecpyxceHHblI CMAUAUKAMU KOMMeHMapuil

He TO 4TOGBHI 3TO HEBEPOSTHO II0JIE3HO, HO [M06ABJIIET HEMHOIO BeCeJIbsS W 3MOITUH TaM, Tne
TPYIHO BBIPAa3UTh KaKHe-TO IMOITHH.

Ha TexyIui MOMEHT CYIL[eCTBYeT MHOI'O HHTEPHET CEPBHCOB, IJie MCIIOJIL3YIOTCA
CMamIUKY. OTJIMYHYIO IIITaprajky I10 IOMCKY CMAaM/IHNKOB, KOTOPEIE BEIPA’KAT
0 HY>KHYI0 BaM 3MOLIHIO, MO>KHO HalTH 37eCh:

https://www.webfx.com/tools/emoji-cheat-sheet/

KapTunku

TexHHUUYeCKH, KAPTUHKH He OTHOCATCS K pasMeTke GitHub, HO UX HCIIOIb30BaHKe 0YeHb I10JIe3HO.
B forosiHeHMe K CChIIKAM Ha KapTHHKM B KOMMeHTapusax, GitHub 1osBosisieT BcTpauBaTh
KapTUHKHU B KOMMeHTapHUH.
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0 Write Preview CD Parsed as Markdown [, Edit in fullscreen

This is the wrong version of Git for the website:
-

Gitono) ’

0 Write Preview CI Parsed as Markdown [, Edit in fullscreen

This is the wrong version of Git for the website:

r selecting them

[git](htips://cloud.githubusercontent.com/assels/7874698/4481741/7bB7b8fe-49a2-11e4-817d-
8023b752b750.png)

selecting them

—

PucyHok 108. IlepemackusaHue KapmuHKU 015 3a2py3Ku U 8CMpau8aHus

Ec/ii BepHYThCS HEMHOTO Ha3aJ K [[epeKpECTHBIE CCHIIKU B 3aIIPOCe CJIMSTHUS, TO HAJ 06JIaCThIO
pelakTUpOBaHUS Bbl YBUANTE HeOOJIBIYIO Mo/cKa3Ky «Parsed as Markdown». Ha>kaB He Heé, BbI
IIOJTyYmTe IIOJTHYIO IIOCKA3Ky I10 UCII0/Ih30BaHUI0 GitHub pasmeTKH.

IToaxep>kanue GitHub peno3uTopusa B aKTyaIbHOM COCTOSIHUH

[Tocse co3manus GopKa, Balll pelIO3UTOPUI Oy/IeT CyllleCTBOBAaTh HE3aBUCHUMO OT OPUTHHAIBLHOTO
penosuTOpHd. B yacTHOCTH, IPU MOSIBJIEHUH B OPUTHHAJIHLHOM PEIO3UTOPHUH HOBBIX KOMMUTOB
GitHub nHOpMUpYyeET Bac CIeLyOIUM COO0IeHUEeM:

This branch is 5 commits behind progit:master.

IIpu sToMm GitHub HuKOIZa He 06HOBJIZET Balll PEIIO3SUTOPUM — 3TO BB AOJDKHBI [jejaTh caMu. K
CYaCTBIO, 3TO OUYEHB IIPOCTO C/esIaTh.

[TepBbIli cioco6 He TpebyeT KoHPUTypaluu. Harmpumep, ecad BBl cfiesiald GOPK PerosuTOpUs
https://github.com/progit/progit2.git, To aKTyaJu3UpOBaATh BETKY master MOKHO CJIeIYIOIINUM
obpasom:

$ git checkout master @
$ git pull https://github.com/progit/progit2.git @
$ git push origin master ®
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@ Ecsv BBl HAaXO/IUTECh Ha IPYTOi BeTKe — ITIEPENTH Ha BETKY master.

@ IoryunTh U3MEHEHUs M3 PEeIo3uTopus https://github.com/progit/progit2.git U CIUTH HX C
BETKOM master.

® OTmpaBUTH JIOKAJBHYIO BETKY master B BalI Gopk origin.

Kakaeiit pa3 nrcaTh URL pemo3UTOpPHS U1 ITOJTyUYeHUS U3MeHEeHUH [0CTaTOYHO YTOMHTEJIBHO.
JTOT IpoIlecc MOXKHO aBTOMATU3UPOBATh CJIerKa U3MeHUB HaCTPOMKHU:

$ git remote add progit https://github.com/progit/progit2.git @
$ git fetch progit @

$ git branch --set-upstream-to=progit/master master @

$ git config --local remote.pushDefault origin @

@ Jl06aBUTH UCXOIHBIH PEIIO3UTOPHI KaK YIAJIEHHBIA U Ha3BaTh €ro progit.
@ IoryuYUTh BETKH PEITO3UTOPHS progit, B YaCTHOCTH BETKY master.
3 HacTpouTh JJOKATBLHYI0 BETKY master Ha IIOJyueHHe H3MEeHEHUN U3 PEITO3UTOPHS progit.

@ YcTaHOBUTS 0r1gin KaK PEIIO3UTOPUIU 110 YMOJTYAHHIO JIST OTIIPABKH.

ITocte aToro, IIpo1ecc 00HOBJIEHUSI CTAHOBUTCS Topas3go IIpoiie:

$ git checkout master @
$ git pull @
$ git push @

@ Ecyia BBI HAXOTUTECh Ha IPYTOH BETKe — IIEePEHUTH Ha BETKY master.

@ oryuyuTh U3MEHEHUS U3 PEIIO3UTOPHUS progit U CJIUTH UX C BETKOH master.

® OTmpaBUTH JIOKAJBHYIO BETKY master B BaII Gopk origin.

JlaHHBIN II0XO0] He JIUIIEH HeJ0CTaTKOB. Git 6y/1eT MoJI4ya BBHIIIOJIHATH YKa3aHHbIE IeMCTBUI U He
IIpeayIlIpefUuT Bac B Ciy4ae, KOIjma Bbl J00aBUJIM KOMMHUT B master, IIOJyYUJIM U3MeHEHUS U3
progit ¥ OTIIpaBUJIM BCE BMeCTe B 0rigin—BCe 3TH ollepaliuy abCOMITHO KOPPEeKTHEL. IloaToMy

BaM CTOUT HCKJIIOYUTL MIpsIMoe Jo6aBjeHHe KOMMUTOB B BETKY master, IIOCKOJIBKY 3Ta BeTKa
daKTUUYECKU IPUHAJJIEXKUT IPYTOMY Pell03UTOPHUIO.

CompoBo’KeHue IIpoeKTa

Tenepb, Korja BBl KOMGOPTHO ce6sl UyBCTBYeTe IIPU yUaCTHUH B IIPOEKTe, laBaliTe IOCMOTPUM Ha
IOPYIYI0 CTOPOHY BOIIpOCA: CO3JjaHHe, COIIPOBOXKAEeHHe U aJMHHHCTPHUPOBaHHE Balllero
COOCTBEHHOTO IIPOEKTA.

Cos,uaHne HOBOTO PEIIO3UTOPHUA

JlaBaiiTe CO3[a M HOBBIN PEIIOSUTOPUH /I paclIpoCcTpaHeHUa KoJla Halllero IIpoeKTa. B rmaHneaun
yIIpaBJIeHUs CIIpaBa Ha)KMHTe KHOIIKY «New repository» MM BOCIIOJIb3YHTeCh KHOIIKOM + Ha
IIaHeJIM HHCTPYMEHTOB, PANOM C BallMM HMeHeM II0Jb30BaTe/sI KaK II0Ka3aHO Ha PHCYHKe
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Brimaziaroiiiee MeHi0 «New repository».

Your repositories + New repository

You don't have any repositories yet!
Create your first repository or learn more about Git
and GitHub.

PucyHok 109. Pazden «Your repositories»

@ schacon +- ¥ P

. New repository
SS

= | Import repository

&% New organization

PucyHok 110. Bvinadarouwjee MeHr «New repository»

ITO IPUBEJET K OTKPBITUIO GOpMBI «New repository»:
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Owner Repository name
&) ben -/ i0SApp v

Great repository names are short and memorable. Need inspiration? How about drunken-dubstep.
Description (optional)

i0S project for our mobile group

@ || Public
Anyone can see this repository. You choose who can commit.

Private
You choose who can see and commit to this repository.
Initialize this repository with a README

This will allow you to git clene the repository immediately. Skip this step it you have already run git init locally.

Add .gitignore: None ~ Add a license: None ~

PucyHok 111. dopma «new repository»

Bcé, uTO B [eWCTBUTEJILHOCTH HY)KHO CZesaTh, TaK 3TO yKasaTb HasBaHWUe IIPOeKTa, Bce
ocTaJIbHBIe II0JIA OIIJMOHAJBHBL. Celyac, IIPOCTO HaXKMHUTe KHOIKY «Create Repository» u Baril
HOBBIH PEIIO3UTOPHM C Ha3BaHUEM <M0J1b30BaTesb>/<UMA_MPoeKTa> TOTOB.

Taxk KaK B pemosUTOpHUU ellé HeT Koja, GitHub oToOpasuT HMHCTPYKIIMU O TOM, KaK CO3/aTh
COBepIIIeHHO HOBBIM PeIlO3UTOPUIN WU IIOAKIKYUTH CYIeCTBYIOIIUM Git IpoeKT. 3[jeCb MBI He
6yZieM 3TOTO Jies1aTh; eCJIHM BaM HY>KHO OCBEKUTB I1aMATh, CMOTPHUTe IJ1aBy OCHOBEI Git.

Temepy Baln mpoekT XocTuTcd Ha GitHub ¥ BBl MO’KeTe IIpejoCTaBUTh CChLJIKY Ha HEro JII0OOMY
JKeJIaroleMy. Bce IIPOEKTHI Ha GitHub IOCTYITHBI KakK o HTTP
https://github.com/<user>/<project_name>, Tak 1o SSH git@github.com:<user>/<project_name>. Git
MOKeT IIoJlydyaThb U OTIIPaBJIATH H3MeHeHHs II0 000MM yKa3aHHBIM CCbLIKaM, IIpU 3TOM
IIPOU3BOAUTCA KOHTPOJIb [OCTyIla Ha OCHOBAHUM VUYETHBIX [JaHHBIX I10JIb30BaTeJId,
OCYII[eCTBJISIOIIEr0 IT0AK/IIOYeHHe.

OO6BIYHO, 19 OOIeJOCTYIIHOTO IIPOeKTa IIpeAIlIOUTUTE/IbHee WCII0JIb30BaTh
HTTPS ccpIIKH, TaK Kak 3To He TpebyeT Haimuuua GitHub axkkayHTa 114
KJIOHUPOBAHUS penosuTopusd. [Ipu sToM, I UCIIOJIb30BaHUS SSH CCBUIKU Y

0 I0JIb30BaTe sl NoJoKeH ObITh GitHub akkayHT U ero SSH Kitou [oJDKeH OBITh
nobasisieH B Balll IIpoeKT. Tak >xke HTTPS cchlika mosHOCTHIO coBmagaeT ¢ URL
ajipecoM, KOTOPBIH II0JIb30BAaTEeJIM MOTYT BCTaBUTL B Opaysep s IIpocMOTpa
BaIllero perno3uTopHs.

Jlo6aBIeHUe YYaCTHUKOB

Ecsiu BBl paboTaeTe C JPYTUMH JIFOABMH, KOTOPHIM BBl XOTHTE IIPEIOCTaBUTH MAOCTYII JJISI
OTIpPaBKM KOMMHTOB, TO BaM CJeflyeT N06aBUTh MX KaK «y4aCTHUKOB». Eciu BeH, [kedpd u
JIbloHC 3apeTHCTpUpOBaJuch Ha GitHub u BBl XOTHUTe paspelIuTb UM JejaThb «push» B Ball
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PEeIo3UTOPHUH, TO J06aBbTe UX B CBOM IIPOEKT. ITO IIPeIOCTABUT UM «push» ZOCTYII; 3TO O3HAYAET,
YTO OHH OyAyT HMMeTh IIpaBa [OCTyIla KaK Ha YTeHHe, TaK M Ha 3aIlllMChb B IPOeKT MU Git
PeIlo3UTOPHH.

[lepeiIUTe TI0 CCHUIKe «Settings» B HIDKHEH YaCTH ITaHEJIH CIIPaBa.

(@ Issues 7
1] Pull Requests 3

Wiki

4~ Pulse

Ldi Graphs

W Settings

PucyHok 112. Ccblaka Ha HaCMpoUKU peno3umopus

3areM BriGepuTe «Collaborators» B MeHIo ciieBa. Hanuinumre MM I10J1b30BaTesId B I10JIe I BBOZA
U Ha)KMHUTe KHOIIKY «Add collaborator». Tak BBl MO>KeTe 106aBUTh HEOTPAaHUUEHHOE KOJIUYEeCTBO
I10J1b30BaTesier. UTOOBI 0TO3BAaTh JOCTYIL, IIPOCTO Ha)KMUTe «X» CIIpaBa 0T UMEeHU I10JIb30BaTeJIs.

Options Collaborators Full access 1o the repository
Collaborators Ben Straub

ben
Webhooks & Services

Jetf King

Deaploy keys pel!

Louise Corrigan
LouiseCorrigan
PucyHok 113. YuacmHuku npoekma

YipaBjieHHe 3allpocaMH Ha CJIHSIHHUE

Certyac Yy BacC €CTh IIPOEKT C HEKOTOPBEIM KOJOM H, BOSMO>KHO, HECKOJIBKO YYaCTHHKOB C «pUSh»
HOCTVYIIOM, ﬂaBaﬁTe PpacCMOTpUM CHUTYyallrI0, KOIda BBI II0JIydaeTe 3alIpOoC Ha CJIUsIHHUE.
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3arpoc Ha CIUsHHE MOXKeT ObITh KaK M3 BETKH BallleT0 Pelo3UTOpHs, TaK U U3 BETKU popKa
Balllero mpoekra. OTJIMYAKTCI OHU TeM, YTO Bbl HE MOYKeTe OTIIPaBJ/ISITh U3MEHEHUS B BETKU
OTBETBJIEHHOTO IIPOEKTa, a €ero BJa/esbIlbl He MOIYT OTIIPAaBJATH B Balllyd, IIPU 3TOM [JI
BHYTPEHHHUX 3allpOCOB Ha CJMUgHUE XapaKTepHO Ha/JMuue [OCTylla K BeTKe y 000HUX
II0JIb30BaTeJIeH.

JIJ151 TIOC/IE AYIOTITHX IIPUMEPOB MPeATI0I0KHUM, UTO BhI «tonychacon» ¥ co3aiu HOBBIHM ITPOEKT JJIs
Arduino c HasBauueM «fade».

Email yBegomiienus

KTO-TO BHOCUT H3MeHeHHs B Balll KOO W OTIIpaBJIdeT BaM 3allpoC Ha C/IHUsSHHE. Brr JOJI>KHBI
IIOJIYUYHUTH ITKMCHbMO C YBEJOMJIEHHEM O HOBOM 3aIIpoCe CJIHNAHMSA, KOTOPO€ BBIIVIAAUT KaK Ha Email
yBeJOMJIEHHE O HOBOM 3aIIpocCe CIIHIHUS.

[fade] Wait longer to see the dimming effect better (#1) - H

Scott Chacon <notifications@github.com=> 10:05 AM (0 minutes ago) - -
to tonychacon/fade Unsubscribe -

One needs to wait another 10 ms to properly see the fade.

¥You can merge this Pull Request by running

git pull https://github.com/schacon/fade patch-1

Or view, comment on, or merge it at:
hitps://github.com/tonychacon/fade/pull/1
Commit Summary
+ wait longer to see the dimming effect better
File Changes
* Mfade.ino (2)
Patch Links:

« https:/igithub.com/tonychacon/fade/pull/1.patch
» https:/igithub.comitonychacon/fade/pull/1.diff

Reply to this email directly or view it on GitHub.

PucyHok 114. Email ygeedom/ieHUe 0 HOBOM 3anpoce CAUSHUS

CieqyeT cka3aTb O HEKOTOPBIX OCOGEHHOCTSIX 3TOTO YBeJOMJIEHUs. B HeM cofiep>KUTCsT KpaTKast
CTaTHUCTUKA OTIUYUH — KOJIMYECTBO M3MeHEHUHN U CIIUCOK paiiyioB, KOTOphle ObLIM M3MeHEeHHI B
9TOM 3aIIpoce CJIMSTHUS, CChLJIKA Ha CTPaHUILY 3aIpoca ciusHuA Ha GitHub, a Tak ke HECKOJIBKO
CCBLUIOK, KOTOPBIE BBl MOYKEeTe UCII0Ib30BaTh B KOMaH/THOM CTPOKE.

Ecyi BBl BUIUTE CTPOKY C TeKCTOM git pull <url> patch-1, To 9TO caMblil IIPOCTOM CII0COO CIIUTH
YIAJIEHHYI0 BeTKy 0e3 1o06aBjieHUsI YAAJIEHHOIO PEIO3UTOPHUS. ITO KPAaTKO OIIMCHIBAJIOCH B
V3BjieueHre V[aJ€HHBIX BeTOK. ECAM XOTUTe, TO MOXKHO CHayaJa IIepeKJIIYUThCI B
TEMaTUUYEeCKYI0 BeTKY U TOJbKO IIOTOM BBIIIOJHUTH 39Ty KOMaHAY [JId W3MEeHeHUWM 3alpoca
CITUSTHUSL.
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JlpyTHe CChUIKH, KOTOPHIe IIPeJICTaB/SIIOT UHTepec, 3To .diff u .patch ccputku. Kak BBI Jorafiaiuch,
OHM YKa3bIBalOT HA BepCUM YHUQUIIMPOBAHHOM pasHUIBI M IaTya 3alpoca CIUSHUSL.
TeXHUUYECKH, BBl MOYKETE CJIUTh H3MEHEHHUS U3 3aIIPp0oca CIUSTHUS KOMaH/I0MH:

$ curl https://github.com/tonychacon/fade/pull/1.patch | git am

BSaI/IMO/IeI‘;ICTBI/Ie I10 3aIIpOoCy CIUITHHUA

Kaxk ommrcano B Pabouunii 1iporiecc ¢ ucrosb3oBanueMm GitHub, BbI MoKeTe 06I[aTHCSA C TeM, KTO
OTKPBLI 3aIIp0oC Ha CAUAHME. Bbl MOXKeTe 106aBIATh KOMMEHTAPUH K OT[eJIbHBIM CTPOKaM KoJa,
KOMMHTaM HJIN KO BCEMY 3aIlpoCy IIeJIMKOM, HCIIOJIBL3Ysl YCOBepPIIeHCTBOBAHHYI pasMeTKy
GitHub re yrogHo.

Kakapiit pas, Korga KTO-TO JIPYTrOM OCTaBJsieT KOMMeEHTapUM K 3aIlpocy CIHUSHUS, BBl GyjeTe
IosydaTh email yBefoMyIeHHS 110 KaXKIoMy COOBITHIO. Kakyioe yBemoMiieHHe OYZeT CofeprkaThb
CCBUIKY Ha CTPaHMUITy 3aIrpoca CJIUSHUSA I7ie ObLIa 3aQUKCUPOBaHa aKTUBHOCTD U, YTOOBI OCTaBUTH
KOMMEHTapui B OCHOBHOM BeTKe 3alpoca Ha CJIUSIHUe, Bbl MOKeTe IIPOCTO OTBETUThH Ha 3TO
MIHUCHMO.

schacon commented a minute ago

| think this is a really good idea and you should definitely merge it.

::: tonychacon commented 20 seconds ago Owner

<&

You're probably right.

PucyHok 115. Omgembl HA NUCbMA 8KAHOUEHBL 8 OUA102

Korza BEI TOTOBBI CJIUTH KOJI, BBl MOYKeTe CTAHYTh ero cebe U CIUTH JIOKAJIbHO, CIUTH HUCII0JIb3YS
KoMaHAy git pull <url> <branch>, KOTOPYyX MBI BHUIeJH paHee, MJIN [00aBUB OTBETBJIEHHBIN
PEeNo3UTOPHUH KaK YAATEHHBIN II0JIyYUTh U CJIMTh U3SMEeHeHUS.

Eciv ciusiHYe TpUBUAJIBbHO, TO MOJKHO IIPOCTO Ha)KaTh KHONIKY «Merge» Ha caute GitHub. 310
BCerja IPUBOAUT C CO3JLaHUI0 KOMMHTA CIUSHUS, JaKe eC/IU JOCTYIIHO CIUSHUE IIepeMOTKOM
BIIepén. I3TO 3HAYWUT, YTO B JIIOOOM Cjydae CO3JaéTcsi KOMMUT CJIWUSAHHSA, KaK TOJIbKO BBI
Ha)kKuMaeTe KHOIIKY «Merge». Kak M0XHO yBUZIeTh Ha KHoIlka Merge U HHCTPYKI[UHU 110 PYYHOMY
CAUSTHUIO 3ampoca, GitHub oTo6paskaeT HHPOpMaIHio 06 ITOM IIPU BHISOBE IO CKA3KU.
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This pull request can be automatically merged. Merge pull request

You can also merge branches on the command line.

Merging via command line
If you do not want to use the merge button or an automatic merge cannot be performed, you can
perform a manual merge on the command line.

HTTP Git Patch https://github.com/schacon/fade.git =B

Step 1: From your project repository, check out a new branch and test the changes.

git checkout -b schacon-patch-1 master B
git pull https://github.com/schacon/fade.git patch-1

Step 2: Merge the changes and update on GitHub.

git checkout master @_
git merge --no-ff schacon-patch-1
git push origin master

PucyHok 116. KHonka Merge u UHCMPYKUUU NO PYyHHOMY CAUSHUI 3anpoca

Eciu BBl pelllaeTe He CIMBATh 3allpoC, TO Bbl MOJKETe IIPOCTO 3aKPBITh 3aIIpOC Ha CJIUSIHUE, a
OTKPBIBIIUH €r0 YYaCTHHUK Oy/IeT YBeJOMJIEH.

CchUIKHM Ha 3aIIpocC CIUAHHUA

Ecaiu y Bac MHOroO 3alpocoB C/IHMSHHUA M BBl He XOTHUTe [00aBJATH IIAYKy YZaJEHHBIX
perosuTopreB MM IIOCTOSIHHO [eslaTh OFHOKpATHBIM «pull», To y GitHub ecTb XUTpPHIM TPIOK,
II03BOJIAIOIIMN 3TO [ejaTh. ITOT TPIOK OYEeHb CJIOKHBIM, HO II0JIE3HBIM W MBI pacCMOTPHUM ero
HEeMHOTO0 1103Ke B CrreruGpuKaIiiy CChIIO0K.

daktuueckH, GitHub IIpeacCTaBJIdeT BETKHU 3alIpOCOB CIHMSAHUSA KaK IICEBAO0 BETKH Ha CepBepe. IIo
YMO/ITYaHHUIO, OHH HE€ KOIIMPYIOTCA IIPU KIIOHKMPOBAaHHH, a CYIIIECTBYIOT B 3aMAaCKHPOBAHHOM BH]I€
X BBI MOJKeTe JIETKO IIOJIYUYHUTDH AOCTYII K HHUM.

B KauecTBe IIprMepa MBI UCII0JIb3yeM HHU3KOYPOBHEBYI0 KOMaH/y ls-remote (4acTo yImoMHUHAaeTCsS
Kak «plumbing» xoMaHza, 60jiee TOAPOOGHO 0 HeM OyzeT pacckazaHo B CaHTexHuka U ®apdop).
O6BIUHO, 3Ta KOMaH/la He HCIIOJIb3yeTCsd B IIOBCEJHEBHBIX Git omeparnusax, HO cerdyac IIOMOYKET
HaM YBU/IeTh KaKHe CChIKM IIPUCYTCTBYIOT Ha CepBepe.

EcJi¥ BBIIIOJIHUTD €€ OTHOCUTEJIbHO HCII0JIb30BaHHOT0 PaHee PEIIo3uTopPuUsi «blink», MBI II0JIYYHUM
CIIMCOK BCeX BETOK, TE€Ir0OB U IIPOYUX CCHIJIOK B PEIIO3SUTOPHH.
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$ git 1s-remote https://github.com/schacon/blink
10d539600d86723087810ec636870a504f4feedd HEAD
10d539600d86723087810ec636870a504f4feedd refs/heads/master
6a83107¢c62950be94533ac297bb0193fd743cdbe refs/pull/1/head
afe83c2d1a70674c9505cc1d8b7d380d5e076ed3 refs/pull/1/merge
3c8d735ee16296c242be739742ebfbc2665adec refs/pull/2/head
15¢9f48097332758462ab2066bbad9fe8dcfO3d refs/pull/2/merge
a5a7751a33b7e86c5e9bb07b26001bb17d775d1a refs/pull/4/head
31a45fc257e8433c8d8804e3e848¢cf61c9d3166¢ refs/pull/4/merge

AHAJIOTUYHO, eCJIU BB, HAXOAICh B CBOEM pEeIIO3UTOPHHM, BHIIIOJHUTEe KOMaHAy git 1s-remote
0rigin WM yKajkeTe JIF060H APyTroH yaIéHHBIN PeII03UTOPUH, TO Pe3yIbTaT Oy/eT CXOKHM.

Eciu perosuTopuil HaxoguTcsd Ha GitHub M CylecTBYXOT OTKPBITHIE 3aIIPOCHI CAHWSHHUSI, TO 3TH
CCBUIKM OyAyT oTO6pa’keHbl ¢ IpepuxcamMu refs/pull/. IIo CcyTH 3TO BeTKH, HO TaK KaK OHHU
HaxogdTcsd He B refs/heads/, ToO OHM He KOIHUPYIOTCA IIPU KJIOHHPOBAHUH WU IIOJIyYeHUU
H3MeHeHUH C cepBepa — IIPOLiecc I10JIy4eHUs U3MeHeHUH HTHOPUPYeT UX 110 YMOJIYaHHUIo.

JAJ19 KaKZoro saIpoca CAUSHUA CYIIeCTBYeT JBe CChIIKH, OJHa M3 KOTOPBIX 3aIMcaHa B /head U
yKasblBaeT Ha IIOC/IeJHUN KOMMHUT B BeTKe 3allpoca Ha CAHsAHHe. TakuM 06pasoM, eCJH KTO-TO
OTKpBIBaeT 3alIpoC Ha CJIMgHUE B HAlll PeIIO3UTOPUI U3 CBOEeM BETKH bug-fix, KOToOpas yKasblBaeT
Ha KOMMHUT aba/75, To B HallleM PeIlo3UTOPUU He O6yJeT BeTKHU bug-fix (Tak Kak 0OHa HaXOJUTCS B
$opKe), IpHU 9TOM y Hac nosgumces pull/<pri>/head, KoTopasg yKa3bIBaeT Ha aba’/75. ITO 03HAYaeT,
YTO MBI MOJKeM CTSHYThb BCe BeTKH 3allpOCOB CIMSAHHUSA OJHOM KOMaHZOH He 100aBjsAd Hab0op
YOaJIéHHBIX PEIIO3SUTOPHEB.

Tenepb MOZKHO ITIOJIYYHUTH CCBIVIKM HaIIPAMYVIO.

$ git fetch origin refs/pull/958/head
From https://github.com/1ibgit2/1ibgit2
* branch refs/pull/958/head -> FETCH_HEAD

Jdra KOMaHfa yKasbiBaeT Git: «IIoAK/IIOYNUCHL K 0rigin pero3sUuTOPUI0 M CKaval CChUIKY
refs/pull/958/head». Git c paOCThIO CIIyIlIaeTCd ¥ BhIKAUYUBaeT BCE HEOOXO0UMOe I IIOCTPOeHUS
yKa3aHHOM CCBLIKY, a TaK ’Ke yCTaHaBJIMBaeT yKa3aTeslb Ha KOMMUT B .git/FETCH_HEAD. [lastee, BBI
MOJKeTe CJIUTh U3MeHeHUs B HY>KHYI0 BeTKY IIPU IIOMOIITH KoOMaH/EI git merge FETCH_HEAD, omHaKo
Co00IlleHUe KOMMMTA CIUSAHUA Oy[eT BBIVIAEeTh HEMHOIO CTpaHHO. Tak ke 3TO CTaHOBUTCS
YTOMUTEJILHEIM, €CJIH BB IIPOCMAaTPUBaeTe MHOI'0 3aIIPOCOB Ha CANIHUE.

CymiecTByeT cIioco6 IIOJIy4aTb 6Ce 3allpOoChl CAUAHUA U IIO[Jep>KUBaTh HX B aKTyaJlbHOM
COCTOSIHUM IIPU IIOAK/IIOUEHUM K YAAJEHHOMY pemnosuTopuio. OTkpouTe ¢aun .git/config B
TeKCTOBOM peflaKTope U oO6paTHTe BHUMaHHe Ha CeKIUI0 YAAJIéHHOIO PerosuTopud origin. OHa
I0JDKHA BBIVIALETh KaK-TO TaK:
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[remote "origin"]
url = https://github.com/1ibgit2/1ibgit2
fetch = +refs/heads/*:refs/remotes/origin/*

Ctpoka, HaunHawIasca ¢ fetch =, gBisgeTcsa crenupukaimed ccolIoK («refspec»). 3To cmocob
COIIOCTaBUTH Ha3BaHUA B YJaJIéHHOM PeIO3UTOPUU U Ha3BaHUAMU B JIOKaJIbLHOM KaTaJsore .git.
KoHKpeTHO 3Ta CTpoKa roBOPUT Git: «BCe OOBEKTHI YAAJIEHHOIO peIlo3uTopus u3 refs/heads
IOJDKHBI COXPaHATBCA JIOKAJIBbHO B refs/remotes/origin». Bl MOJKeTe M3MEHUTH 3TO IIOBe/leHUe
n06aBUB elllé OJHY CTPOKY CIlelfUPUKALIIHU:

[remote "origin"]
url = https://github.com/1ibgit2/1ibgit2.qit
fetch = +refs/heads/*:refs/remotes/origin/*
fetch = +refs/pull/*/head:refs/remotes/origin/pr/*

[Tocsegusis cTpoka roBOpHUT Git: «Bce cCchUIKH, IT0X0>KHe Ha refs/pull/123/head, MOJDKHBI OBITH
CoXpaHeHBI JIOKaJbHO Kak refs/remotes/origin/pr/123». Tellepb, ecau COXpaHUTH Qa1 u
BBIIIOJIHUTH KOMaHAy git fetch, BeI mosryumre:

$ git fetch
* [new ref] refs/pull/1/head -> origin/pr/1
* [new ref] refs/pull/2/head -> origin/pr/2
* [new ref] refs/pull/4/head -> origin/pr/4

Bce 3aIIpoChl COUSHUS U3 YaJIEHHOTO Pel03UTOPHS IIPEe/ICTaBIeHbl B JIOKAJIbHOM PEI03UTOPUH
KaK BETKU CJIE)KeHUS; OHU TOJIHKO [JIS1 YTeHUS U 0GHOBJITIOTCS KaKIBIM pa3 IIpU BBIIIOJTHEHUH git
fetch. TakuM o6pasoM, JIOKaJbHOe TeCTHpPOBaHUE Koja 3aIpoca CAUSHUS CTaHOBUTCS O4YeHb
IIPOCTHIM:

$ git checkout pr/2

Checking out files: 100% (3769/3769), done.

Branch pr/2 set up to track remote branch pr/2 from origin.
Switched to a new branch 'pr/2'

Oco60 BHHUMaTeJbHble K3 BaC 3aMeTWIXW head B KOHIle cHelfMUKAIIUK, OTHOCAILIEMNCI K
yoaJéHHOMY perosuTopuro. Tak >ke Ha cTtopoHe GitHub cymectByetr ccvuika refs/pull/#/merge,
KOTOpas IIpeJCcTaB/IsgseT KOMMHUT, QOPMHUPYEMBIM IIPH Ha)KaTHU KHOIIKM «merge» Ha cauTe. 3TO
I103BOJISIET BaM IIPOTECTUPOBATH CAUSHUE Ilepel Ha)KaTueM 9TOM KHOIIKU.

3anpocm C/INSTHUS Ha 3aIIPOChI CIINAHUA

Brl MoKeTe OTKPBITEL 3aIllpOoC CIHMAHHUA HE€ TOJBKO B BETKY master, 3aIIpOChl CIHAHHUSA MOTYT
YKa3bIBaThb Ha JII06y}0 BETKY JII060TO PeIio3uTopud B CETH. IIo CYyTH, BBI MOJKeTe Ia>kKe OTKPBITh
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3aIIpocC CIIUAHUSA, YKaBBIBaI-OH_II/Iﬁ Ha ,Z[perfI 3aIIpoC CIIUSAHUS.

Eciix BHI BHUHUTE TOJIKOBBIA 3allpoC CJIMAHHA U y BaC €CTh HJied KaK €ro yJIy4IlluTh WM BBI HE
YBEPEHBI, UYTO 3TO XOpPOIlasd Haesd, UJIM y BaC IIPOCTO HET IIpaB 3aIlCH B II€JIEBYI0O BETKY, TO B
TaKOM CJIy4dae BBl MOKeTE OTKPBITH 3aIIpOC CIUAHHA, YKaSBIBaIOU_II/If/‘I Ha ,ZLaHHBIfI 3arrpoc.

IIpHu OTKPBITUH 3allpoca Ha CIUSHHE BBEPXY CTPaHUIIHI Bbl YBUAWTE MEHIO JIJI BbIOOpA I1eJIeBOM U
HUCXOHOM BeTOK. EcyiM Ha)kaTh KHOIIKY Edit cmpaBa, TO cTaHeT JOCTYIIHBIM BBIOOP He TOJIBKO
UCXO[THOU BETKH, a elllé U popKa.

'L'] schacen;master tonychacon ipatch-2 Edit
H: Discuss and review the changes in this compariscn with others, @
2 comimil 1 file changes 0 coemin 2
[l Commits on Oct 02, 2014
B schacon walt lenger to see the dimming effect better
43 tonychacon Update fade.ino
[N} base fork: schaconfade = | baso: pateh-1 = head fork: tonychaconfade =  compare: patch-2 = »
Choose a base branch
I Create pull request v 7T others @
+ patch-1
m Coammits on Oct 02, 2014
4 tonychacon Update fade.ino

PucyHok 117. PyuHoe usmeHeHue opka u eemku 0151 3anpoca CAUSHUS

3/iech MO’KHO yKa3aTh Ballly HOBYIO BeTKY IS CJIMSHU C JPYTUM 3aIIpOCOM CJIUSHUS WIH JPYTUM
$OpPKOM IIpOeKTa.

VnoMmuHaHuA U YBE€AOMJICHUS

GitHub o6s1a7jaeT OTIMYHOM BCTPOEHHOM CUCTEMOM yBeIOMJIEHUH, KOTOPast MOYKET IIPUTOUTHCS
LTSI PeIeHHsT BOITPOCOB MJIH IOJIYYEHUST 00PAaTHOM CBSI3M OT KOHKPETHBIX JIFOJIEH MJTH KOMAaH]I,

B 11060M KOMMeEHTapUU MOXKHO HallMCaThb CHMBOJI @, UTO aBTOMaTU4YeCKU BBI3OBET CIIMCOK
aBTOJIOIIOJIHEHUSI C HMeHaMM I10JIb30BaTesield, KOTOpble BKJIIOUEHbl B IIPOEKT WX IIPOCTO
Y4acTBYIOT B HEM.
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Write Preview GO Parsed as Markdown I, Edit in fullscreen

@

ben Ben Straub

peff Jeff King

jlehmann Jens Lehmann )
selecting them

LouiseCorrigan Louise Corrigan

Close and comment E

PucyHok 118. Hanuwume @ 011 yROMUHAHUSL KO20-1UOO

Tak xe MOKHO YIIOMAHYTH II0JIB30BaTeJsd, HE€ YKa3aHHOI'O0 B BbhIIIaJalOIleM CIIMCKe, HO C
IIOMOIIIBI0 aBTOAOIIO/THEHMSA 3TO MOKHO CAeJIaTh 6BICTpee.

Kak TOJIbKO BBI OCTaBHUTe KOMMEHTApPHH C YIIOMHUHAHHUEM IT10JIL30BATENsI, EMY OYZeT OTIIPaBJIEHO
yBegomieHre. TakuM o06pa3oM, MOXXHO 6osiee 3)pPeKTHBHO BOBJEKaTh II0JIb30BaTesled B
06Cy>K/IeHIe, He OIpaIliBasi UX HEII0CpeCcTBeHHO. OUueHb YacTO B 3aIrpocax causHus Ha GitHub
II0JIb30BATEU IIPHUIJIANIAIOT JPYTHX JIIOfeH B CBOM KOMAH[bI WM KaMIIAaHUH [JI1 PeIleH3uu
IIpo6JIeM HJTH 3aIIPOCOB CIUSHUSL.

Ecsim KTO-TO OyZeT YIIOMSHYT B 3amlpoce CJIUSHUS WJIH IIpo6jeMe, TO OH aBTOMaTHYeCKHU
«IIOJIIUCHIBAETCS» U OYyZeT IIoydaTh YBeOMJIEHUS O IIOCeAyIOIed aKTHUBHOCTH. BBI Tak e
OyzeTe MOAIIMCAHBl Ha HEKOTOPhIE YBEeOMJIEHHS eCJH IIPOCTO OTKpOeTe 3alpoC CAUSHUS WU
pobJieMy, CTaHeTe OTC/IeKUBATH PEIMO3UTOPUH WM €eCIM OCTaBUTe KOMMeEHTapuil. /[l
IIpeKpalleHus OTIIPAaBKU BaM YBeJOMJIEHUH Ha>kKMUTe KHONKY «Unsubscribe».

216



Notifications

4x Unsubscribe

You're receiving notifications
pbecause you commentead.

PucyHok 119. Omka3 om noonucKu Ha Npo6.1emy uau 3anpoc CAUSHUSA

CTpaHHIIa YBeJOMJIEHUH

Korga MBI TOBOPUM «yBeflOMJIeHUs» B KOHTeKcTe GitHub, MBI MMeeM BBHAY CII0COO, KOTOPHIM
GitHub mbITaeTcs cB43aThCd C BAMU B Clyyae BOSHUKHOBEHUSA KaKUX-JIMO0 COOBITUN, HACTPOUTH
KOTOPBIF MO’KHO HECKOJIbKUMH cIiocob6aMu. /IJIs IIpocMOTpa HaCTpoeK yBeLOM/IeHUM IleperuTe
Ha 3akJagKy «Notification center» Ha CTpaHUIle HACTPOEK.

4> tonychacon

Profile

Account sattings
Emails
Notification center
Billing

SSH keys

Security
Applications
Repositories

Organizations

How you receive notifications

Participating
When you participate in a conversation or somecna brings you in with an @mention.
o Email  ~ Web

Watching
Updates to any repositories or threads you're watching.
»Emall & Web

Motification email

Primary email address

tchacongexample.com

w

Custom routing
You can send nofifications to different verified email addresses depending on the organization that owns the repository.

PucyHok 120. Hacmpoiiku yeHmpa y8eo0oMaAeHUL
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JIOCTYITHBI IBa BUJA yBeIOMJIEHHH: mocpeacTBaM «Email» u «Web». BBl MoskeTe BHIOpATh OMIHH,
HH OJTHOTO WJIH 064, eCJTH aKTUBHO yUaCTBYeTe B COOBITUSIX OTCIIE’KUBAEMBIX PEIIO3UTOPHER.

Web yBegoMmiienns:

Taxue yBeJOMJIeHU CYII[eCTBYIOT TOJIBKO Ha GitHub U ImocMoTpeTh UX MOYKHO TOJIBKO Ha GitHub.
Eciu sTa omnus BK/IIOUeHa y BaC B HacTPOMKaxX W yBeloOMJIeHHe CpaboTasio [ Bac, TO BBI
YBUWTEe HeOOJIBIIYIO CHHIOI0 TOUYKY Ha UKOHKe YBeJOMJIeHHUI BBepXy 9KpaHa, Kak II0Ka3aHO Ha
PHUCYHKe [[eHTDP yBeJOMJIeHUIA.

o Explore Gist Blog Help 4 tonychacon 4~ o [ Tg
Yiou have urrsad notifications
O Nolifications @ Watching Mark all as read
Unread 4 mycorp/project1 v
Participating 3 () SF Corporate Housing Search m an b ! =
All notifications
git/git-sem.com 4
schmcontink 2 (O Front Page (} 3 hours ag 4
mycorpipropect 1 1
gitfgit-scrm.com 1
schacon/dblink v
@ To Beor Not To Be | 5days - v
‘| Three seconds is better 4| sdaysag =

PucyHoxk 121. IJenmp ygedoMmAeHUlL

K/IIMKHYB 110 UKOHKe, BBl YBHUJJUTE CIIMCOK BCeX YBeJOMJIEHHM, CTPYIIIIMPOBAHHBIX II0 IIPOEKTaM.
Bl MOXeTe QMIBTPOBATh YBeJOMJIEHUS 110 KOHKPETHOMY IIPOEKTY, KJIMKHYB II0 eT0 Ha3BaHUI0 Ha
O0KOBOM IIaHesH cJeBa. Tak ’ke BBl MOYKeTe IIOATBepPKAATh II0JIydeHUe yBeJOMJIEHUH, KINKHYB
II0 TrajIouKe PSIZIOM C JIFOOBIM K3 YBeLOMJIEHHUH, WU IIOATBEPAUTE 6Ce YBeJOMJIEHHUS II0 IIPOEKTY,
KJIWKHYB II0 TaJIoyKe B IIAIKe TIpymnnbl. Ilocjle KaKAOM TrajJO4KH TaK JKe eCTb KHOIIKA
OTKJ/IIOUeHHs, KJIMKHYB II0 KOTOPOH BBl IlepecTaHeTe II0Jy4aThb YBeLOMJIEHUS II0 JaHHOMY
9JIEMEHTY.

9TU UHCTPYMEHTHl O4YeHb IIOJIe3Hbl IIpU 06paboTKe OOJIBIIOTO UYHCIA YBeJLOMJIEHUM.
[IpogBUHYTHIE I10JIb30BaTe M GitHub ITOJIHOCTBIO OTKI/IOUAKOT email yBeloMIeHUSA U I10JIb3YHOTCSA
9TOM CTPaHUILIeH.

Email yBegomienus

Email yBefoMIeHUS - 9TO eIllé OJUH CII0COO, KOTOPHIM BBl MOJKETe II0JydaThb YBeLOMJIEHUS OT
GitHub. Eciix 9Ta omIius BK/IOUEeHa, TO BbI Oy/ieTe I10JIy4aTh I10 IIUCbMY Ha Kak0e yBeJJOMJIEHHeE.
[IprMepsl BBl BUZEJIHN B pa3fesiax KoMmMeHTapuu, OTIIpaBeHHbIe 110 3JIeKTPOHHOU I1ouyTe U Email
yBeOMJIEHVe 0 HOBOM 3ampoce causgHud. [IucbMa 00beJUHIITCI B IIeII0OYKH, UTO OUeHb yA00HO
IIPU UCII0JIb30BAHUY COOTBETCTBYIOIIEr0 II0UTOBOI0 KJIHEeHTa.

GitHub BxJIroYaeT MHOTO J[OTIOJIHUTEIbHBIX MeTaZlaHHBIX B 3arOJIOBKH Ka)K[[OTO ITHChbMa, YTO
I10J1e3HO IIPU HAaCTPOMKe PasIMYHbIX QUILTPOB U IIPAaBUJI COPTUPOBKH.
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Hampumep, eciu B3IISIHYTH Ha 3arojIOBKM IIHChbMa, OTIIpaBiaeHHOTo ToHU B IpuMepe Email
YBeIOMJIEHHE 0 HOBOM 3aITPOCE CIUSHUS, TO MOYKHO YBUZIETH CJIEAYIOITEE:

To: tonychacon/fade <fade@noreply.github.com>

Message-ID: <tonychacon/fade/pull/1@github.com>

Subject: [fade] Wait longer to see the dimming effect better (#1)
X-GitHub-Recipient: tonychacon

List-ID: tonychacon/fade <fade.tonychacon.github.com>
List-Archive: https://github.com/tonychacon/fade

List-Post: <mailto:reply+i-4XXX@reply.github.com>
List-Unsubscribe: <mailto:unsub+i-XXX@reply.github.com>,...
X-GitHub-Recipient-Address: tchacon@example.com

3lech MOKHO YBUZETb HECKOJIbKO HUHTepecHbIX Bellled. EcM BBl XOTUTe BBIIeJUTH WU
IlepeHallpaBUTh IHMCbMa KOHKPETHOIO IIpOeKTa WM 3alpoca Ha CIUAHHe, TO WHPOpMaId,
cofep>kaiasica B 3arojioBkKe Message-ID, mpemocTaBJiieT BaM COOTBETCTBYIOIL[ME CBEeIEeHUS B
dopmare <nonb3oBaTesb>/<NPOeKT>/<TUN>/<naeHTudunkaTop>. Ja 3agaduu BMecTo «pull» OymeT
yKasaHo «issues».

3arosoBku List-Post u List-Unsubscribe, mpu Hasmuuuy y Bac MOYTOBOTO KIHMEHTA, KOTOPBIMA UX
IIOHUMAaeT, IT03BOJISIIOT JIETKO HAIMCaTh B CIIHMCOK PACChUIKK MJIM OTIIMCATHCS OT Heé. ITO TO Ke
caMoe, YTO M Ha)kKaTh KHOIIKY «mute» B Be6 BepcHH yBemoMiieHUH wiu «Unsubscribe» Ha
CTpaHMIIe 3a7lauy UJIU 3aIIpoca Ha CIIUSHUE.

Ecmi BKIIIOUeHBI 06a THUIIA yBeJOMJIEHHN M Balll IIOYTOBBIM KJIHEHT 0TOOpa’kaeT KapTHUHKH, TO
IIpA IIpocMOTpe email BepcHH yBe#oOMJIeHHs, BeO BepcHUs TaK >Xe OyleT OTMedyeHa Kak
IIpOYUTaHHAas.

OcobeHHbIe ¢pailibl

CyimecTByeT HECKOJIBKO 0COOEHHBIX (paiiioB, KoTopkle GitHub 3aMeTHT IIpy HaJIMYWK UX B BallleM
PEIO3UTOPHUH.

README

[lepBbiii - 9T0 Qariys README, oH MOKeT OBITH B Jit0O0OM popMmaTte, KOTOphIU GitHub B cocTosHumM
pacnosHaTh. Hammpumep, 3To Mo>KeT ObITH README, README.md, README.asciidoc 1 Tak masee. Eciu
GitHub yBuguT TakoM ¢aiiyl B BallleM HCXOZHOM KOZe, TO 0TOOpasuT ero Ha 3alaBHOM CTpaHUIle
IIpOeKTa.

BOJIBIITMHCTBO KOMaH/I UCIIOIb3YIOT €ro JJIs1 Hofjlep>KaHus aKTyaJIbHOM MHPOPMAIIUU O IIPOeKTe
IS HOBHYKOB. Kak IpaBMIIO, OH BKJIIOYAET CJIeyIoIIee:

e Jly1g yero IpegHa3HaYeH IIPOEKT

* MHCTPYKITUH 10 KOHPUTYPAIIUU U YCTAaHOBKE

o IIpuMepHI UCIIOJIb30BaHUS

* HcIo/1b3yeMyIo JIUIIeH3UI0
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* IIpaBMJIA y4acTHUs B IIPOEKTe

B sroT ¢aiy MOXKHO BCTpauMBaThb H300pakeHUsI MJIM CCBUIKH [JIg IIPOCTOTHI BOCIIPUATHSA
UHPOpPMaIIUH.

CONTRIBUTING

Cinenyromnuii ¢pavir - aTo CONTRIBUTING. Ecsi B BamreMm periosutopuu 6yaeT ¢arisi CONTRIBUTING c
JII06BIM paciivpeHueM, TO GitHub 6yzeT IloKasweIlBaTh CCBHIIIKY Ha Hero IIPU CO3JaHUU JII060T0
3alpoca Ha CJIMsgHUe.

Please review the guidelines for contributing to this repository.

We can't automatically
merge these branches.

Write Preview CD Parsed as Markdown T Edit in fullscreen

Don't worry, you can still
creale the pull requesi

salacting them
PucyHok 122. CosdaHue 3anpoca Ha causiHue npu Haauvuu gaiira CONTRIBUTING

Hmed cOCTOUT B TOM, UTO BBl MOKeTe YKa3aTb KOHKPETHEIE BEIIM, KOTOPhIE€ BBl XOTUTE WX HE
XO0THUTe BHIAETH B HOBBIX 3aIIpOCaX Ha CIHIHHE. Taxum 06pa30M JIFOIK MOTYT O3HAKOMHUTCA C
PYKOBOACTBOM, II€Epea TeM KaK COo3/iaBaThb HOBBIN 3aIIpoC Ha C/IUAdHHE.

VipagByieHHe IPOEeKTOM

JUIS OJTHOTO IIPOEeKTa He TaK YK MU MHOTO a[[IMHHHUCTPATOPCKUX [eUCTBHUH, HO €CTh HECKOJIbKO
CTOSIIITUX BHUMaHUSL.

HN3MeHeHHe OCHOBHOM BEeTKH

Ecsii BBl UCHOJIb3yeTe B KauecTBe OCHOBHOM JPYTYI0 BETKY, OTJIMUHYI0 OT «master», U XOTHUTe,
YTOOBI II0JIb30BATEU OTKPBIBAJIM 3allpOChl Ha CJIHSIHHEe K HeHl, TO 3TO MOYKHO U3MEHHUTH B
HaCTpOMKax peIro3uTopus Ha 3aKiajike «Options».
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Options Settings

ol

Collaborators Re tory name
Webhooks & Services fade

Deploy keys

Defaut branch

development
Issue-53

PucyHok 123. H3MmeHeHUe 0OCHO8HOU 8emKU npoekma

HpOCTO BBIﬁepI/ITe HY>KHYIO BE€TKY H3 BBIIIaJAaIOIIEero MEHI0O KM OHa CTaHeT OCHOBHOM I
60JILIIIMHCTBA OHEp&I.IHfI, BKJIIOYas1 U3BJIEUEHHE KOIa ITPH KIIOHHPOBAHUH PEIIO3UTOPHS.

Ilepemaua npoexra

Ec/ii BRI XOTUTe NepefaTh IIPOeKT APYyroMy I0JIb30BaTeJII0 WU opraHu3anuu Ha GitHub, To 3To
MOXKHO CcfleJlaTh Ha)kaTheM KHOUKU «Transfer ownership» B HacTpoliKax pemo3sUTOpPHS Ha
3aksIazske «Options».

Make this repository private

Please upgrade your plan to make this repository private.

Transfer ownership

Transfer this repo to another user or to an organization where you have admin rights. Transfer
Delete this repository
Once you delete a repository, there is no going back. Please be certain. Delete this repository

PucyHok 124. Ilepedaua npoekma 0py2oMmy N0/16308ame.1ro UAu opeaHuzayuu Ha GitHub

dTa ommms IOJIe3Ha, KOIJa BBl XOTUTE OTKAa3aTbCs OT IIPOEKTa, a KTO-TO APYTOM X04yeT UM
3aHMMaAaTbhCsd, WJM KOIZla Balll IIPOEKT pacTéT M BBl XOTHUTe IlepefaTh ero KaKOoH-HUOYIb
OpraHU3aIluH.

JTO [eliCTBHE IIPUBEJET He TOJBKO K Ilepefjaye PeIlo3UTOPHSA CO BCEMHU ero IOAIIHUCYUKAMHU U
3Bé3aMu, HO U 06aBUT IlepeHanpaBieHre ¢ Bairero URL Ha HOBBIU. KpoMe 3TOr0, M3MEHATCA
CCBHUJIKY /I KJIOHUPOBaHU U [IOJIyYeHUs U3MeHeHU U3 Git, a He TOJILKO /1711 Beb 3aIIpOoCOoB.

ViipaBjieHHe opraHusanueu

B moIosTHeHHe K IepCOHAIbHBIM aKKayHTaM, Ha GitHub ecTb opranusaruu. /|11 opraHHU3aIuim,
KaK U JiJId IIepCOHAIbHBIX aKKayHTOB, CYIIIeCTBYET OKpPY>KeHHe, I7le HaXO/IATCs Bce IIPOeKTH, HO B
OCTQJILHOM MHOTO OTJWYHH. TaKhe aKKayHTBI IPECTABJISIOT COOO0¥ TPYIITy JIIOfei, COBMECTHO
BJIAZIEIONTUX ITPOEKTaMHU, U CYIIIeCTBYeT MHOTO MHCTPYMEHTOB /IS pas/ie/IeHUs UX Ha TO/TPYIIIIHL.
OO6BIUHO, TaKHe aKKayHThl HCIIOJIb3YIOTCS TPYIIIaM{, KOTOpble paboTalT ¢ ITyGIUYHBIMHU
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IIPOeKTaMH (TaKUMH Kak «perl» man «rails»), WIHM KOMIIAaHMSAMH (TaKHMH KaK «google» MM
«twitter»).

OCHOBBI OpraHu3sanuin

Co3gaTh HOBYIO OPraHU3aIUI0 0UeHb JIeTKO; IIPOCTO HAYKMUTEe Ha UKOHKY «+» B IIPaBOM BepXHEM
yriy cTpaHuilbl GitHub 1 Bei6epuTe yHKT «New organization» U3 MeHIO.

diben +- ¥ P

New repository

&% New organization

PucyHok 125. IlyHKm MeHo «New organization»

/19 HadaJsia, cefyeT yKasaTh HasBaHUe Balllel opraHu3aliui ¥ BBeCTH email agpec B KauecTBe
OCHOBHOTIO CIioco6a cBg3u. IIocsie sTOT0 MO’KHO IpUIJIAIIaTh JIIO[eH B KadeCTBe COBJIAJIe/IbIIEB
aKKayHTa.

CJIG,Z[YI‘;ITE HHCTPYKIUSAM MW B CKOPOM Bpe€MEHH BBl CTaHeTe BJlaJeJbIiEeM HOBOU KOMIIaHHH.
Opraﬂusaupm, KaK Y IIepCOHaJIbHbI€ aKKaYyHTEI, OecIIJIaTHBI, €CJIH BBI IUIaHUpPYeTe paGOTaTL Hag
IIPOEKTaMH C OTKPBITHIM MCXOMIHBIM KOJOM.

Kak Biajiesblly OpraHM3alii{, IIPH KJIOHHUPOBAHHWHU PeINO3UTOPHUS BaM OyJeT IIpeisIoKeHO
COXPaHUTH ero B OKPy’KeHHe OpraHu3aliuu. IIpyu co3laHuu HOBOI'O PeIIO3UTOPHs, BBl MOYKETE ero
COXpPaHHTh KaK B II€PCOHAaJbHOM OKpPYXeHHHM, TaK M B OKpPY)XeHHUH JII060M KOMIIaHUH,
BJIaZiesIbIIeM KOTOPOM BHI sBJigeTech. Tak jKe BBl aBTOMAaTHUYeCKH HauMHaeTe OTCIeKUBAThb BCe
co3/laBaeMble PeII03UTOPUHU B OPTaHU3aIHH.

Kak 1711 mepcoHaJIbHOTO aKKayHTa, TaK U /IS OPTaHHU3alluHM Bbl MOJKETe 3aTPY3UTH OT/EJIbHYIO
KapTHUHKY. AHAQJOTUYHO U /[JIs1 IJIaBHOM CTPaHUIBl, I7[e IIPUBOAUTCS CIHUCOK JOCTYIIHBIX
perno3uToOpreB OpraHu3aIuu.

Tenepb, ,I[aBafITe PaCcCMOTPHUM OTVIMYHTE/IbHBIE UePThI aKKAYHTOB opraﬁnsam/n?l.

KoMmaHab1

OpI'aHI/ISaL[I/II/I CBA3aHBI C OTAE/JBbHBIMHU JIIOAbMHU ITOCPEACTBOM KOMaHI, KOTOPhIE ITPEACTaBJIAIOT
cob6ot CTPYIIIINPOBAaHHBIE aKKAYHTBI MHAWBUAYAJIbHBIX II0JIb30BaTeJIeH, PEIIO3UTOPHUEB BHYTPU
OpraHU3alyu U TOrO, Kakou HJOCTVII 3TH JIIOJY UMEIOT B 3TUX PEIIO3UTOPUAX.

Hampumep, y Ballleii KOMIIaHHUHU eCTh TpU periosutopus: frontend, backend u deployscripts. Bel G5l
X0TeJr, 4T00bI Balu paspaboryrku HTML/CSS/JavaScript mMesnu focTyir K frontend ¥ BO3MOXKHO
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K backend, a Bamu agMHUHHCTPATOPbl UMeJU AOCTYII K backend m deployscripts. C IOMOIIbIO
KOMaH/[ 9TO JIETKO peajii30BaTh He HacTpauBasg AOCTYII K KaKIOMy PEIIO3UTOPUI0 IJI1 Ka’KI0ro
y4aCTHUKA.

CrpaHuria OpraHu3alluy IIpefCcTaBisieT COO0M IIPOCTYIO IaHeJb YIIpaBJIeHUs Pello3UTOPUSIMH,
I10JIb30BaTeJIIMU ¥ KOMaH/JaMU B IIpe/iesiaX JaHHOM OpraHHU3aIluu.

chaconcorp = People 3
- dragonchacon
Dragon Chacon
b
Filters = + Mew repository
schacon
Scott Chacon
deployscripts *0 o

tonychacon
scripls for deploymeant Tony Chacon

Updated 16 hours age

Invite someons

backend *0 Po
Backend Code Teams i
Updated 18 hours age
Owners
fl'l:lnlﬂl"ld 0 Fo 1 mamber - 3 repositories

Frontend Code
Updated 16 hours age Frontend Developers

2 members - 2 repositories

Ops

3 membaers - 1 rapoasitory

Create new team

PucyHok 126. CmpaHuuya opearusayuul

Jl1s yIpaBJIeHHUsI KOMaHAaMH HY)KHO ITepedTH Ha 3aKIafiky 'Teams' ciipaBa BBepXy Ha CTPaHHUIle
CTpaHUIla OpraHU3aIlui. ITO IPUBEET Bac Ha CTPAHUILY I7le MO>KHO /106aBJIATh II0JIb30BaTeIed B
KOMAaHZTY, 106aB/IsITh KOMaH/e PEIIO3UTOPHU HJIH YIIPABJISITh HACTPOMKaMH M IIpaBaMU J[OCTYIIA.
Kajkass KOMaH/[a MOYKET UMETh TOJIBKO CJIeAYIOIIHE YPOBHHU JOCTyNa K PEIIO3SUTOPHUSIM: «TOJIHKO
YTeHUe», «UTeHHe/3allUCh» WIH «a[[MUHUCTPATOpP». YPOBEHb J[OCTYIIa MOYKET OBITH H3MeHEeH
Ha’KaTHeM KHOIIKH «Settings» Ha cTpaHuUIle CTpaHUIla KOMaH/IbL.
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I.IJ chaconcorp & People 3 (i} Teams 3 = Audit log

Repositories
Frontend Developers m
This team has no description — Ed

tonychacon

Tony Chacon Remove
2 2

\T schacon
i Scott Chacon Bemove
Leave £} Settings

This team grants Admin access: members can
read from, push to, and add collaberators to the
team's repositories

PucyHok 127. CmpaHuuya KOMaHOobl
Korza BBI IIpUIIacCUTe KOro-HUOYb B KOMaH/Y, TO OyZeT OTIIpaBJIeHO IIUChMO C IIPUIJIAlIeHUEM.

YroMuHaHUA KoMaH7, (@mentions), Takve Kak @acmecorp/frontend, paboTarT TOYHO Tak >Ke KakK U
YIIOMHMHAHUS OT/E/IbHBIX I10JIb30BaTeJIeN, 3a UCKJIIUYEHHNEM TOTO, UTO YBEIOMJISIOTCS BCe UJIeHbI
KOMaH/Ibl. ITO II0JIE3HO KOT/A Bbl XOTHUTE IIPUBJIEYb BHHMMAaHUEe KOro-HHUOYyJb U3 KOMaH[bI, HO
TOYHO He 3HaeTe KOr0 CIIPOCUTD.

[Tosib30BaTesIb MOJXKET IIPUHA/JIEKATh JIF000MY YHC/Iy KOMaH/, II03TOMY He OrpaHUYHUBaiTe cebs
KOMaHJjaMH, pas/eJIEHHBIMU 110 YPOBHIO JocTyma. CllerajusvpoBaHHble KOMaH/bI, TaKHe KakK
ux, c¢ss MuIM refactoring I10J1e3HBI I BOIIPOCOB OJHOM TeMAaTHKH, TOIZa KaK KOMaHZBI legal u
colorblind — j11 BOIIPOCOB APYroil TeMaTHUKU.

KypHas aygura

OpraHusanMu TaK >Ke IIPeloCTaBJIAIOT BJlafesbllaM HMHGOPMAaIMI0 O BCeX IIPOUCXOISAIIUX
COOBITUAX BHYTpU HUX. [lepeiind Ha 3akyiaaky 'Audit Log' BBl MOKeTe YBUIETh IIPOU3OIIeAIINe
COOBITHUS Ha YpOBHEe OpraHU3aliy, KTO ydacTBOBaJl B HUX U B KaKOM TOUKe MHpa OHU
IIPOX3OIILIN.
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lu chaconoorp & People 3 & Tearns 3 = Audit log

Recent events Filters ~ Search
dragonchacon E Yesterday's activity
a namber 32 minutes ago
added themselves 1o the chaconcorpiops team ﬁ Organization membership
schacon () Team management
ambsar 33 minutes ago
added themsaives to the chaconcomyops team .
L} Repositary managemant
tonychacon -
Q\ ny EA Billing updates Imamar 16 hours ago
a nvited dragonchacan to the chaconcorp arganization
£ Hook activity
tonychacon
Q ny France & org.invite_mamber 16 hours ago
nvited schacon to the chaconcorp organization
® tonychacon :
France L team, add_reposhory 16 hours ago
gave chaconcomp/ops access to chaconcorp/backend
tonychacon k )
France L team.add_repository 16 hours ago
gave chaconcompfrontend-developers access to chaconcorpbackend
tonychacon
0 ny France L team, add_repository 16 hours ago
givie chaconcomp/frontend-davalopers access 10 chacontonpinontend
tonychacon
0 ny France L. repo.create 16 hours ago
crealed the repository chaconcorpideployscripts
tonychacon
0 ny France L. repo.creata 16 hours ago
created the repositony chaconcorpibackend

PucyHok 128. )KypHan ayduma

BBI Tak ke MoXKeTe OT(l)HJIBTpOBaTB COOBITHSA ITI0 THIIAM, OoIrpeae/JIeHHBIM JIFOJAM W1 MeCTaM.

Scripting GitHub

So now we’ve covered all of the major features and workflows of GitHub, but any large group or
project will have customizations they may want to make or external services they may want to
integrate.

Luckily for us, GitHub is really quite hackable in many ways. In this section we’ll cover how to use
the GitHub hooks system and its API to make GitHub work how we want it to.

Services and Hooks

The Hooks and Services section of GitHub repository administration is the easiest way to have
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GitHub interact with external systems.

Services

First we’ll take a look at Services. Both the Hooks and Services integrations can be found in the
Settings section of your repository, where we previously looked at adding Collaborators and
changing the default branch of your project. Under the «Webhooks and Services» tab you will see
something like Services and Hooks configuration section.

Options Webhooks Add webhook
Coaboratons Webhooks allow external services to be notified when certain events happen on GitHub. When the specified events
happen, we'll send a POST request to each of the URLs you provide. Learn more in our Webhooks Guide.
Webhooks & Services
Deploy keys
Services i= Add service ~
Avallable Services

Services are pre-built integrations that perform certain actions w
on services check out our Service Hooks Guide.
email

PucyHok 129. Services and Hooks configuration section

There are dozens of services you can choose from, most of them integrations into other commercial
and open source systems. Most of them are for Continuous Integration services, bug and issue
trackers, chat room systems and documentation systems. We’ll walk through setting up a very
simple one, the Email hook. If you choose «email» from the «Add Service» dropdown, you’ll get a
configuration screen like Email service configuration.

Options Services / Add Email
Collaborators
Install Notes
Webhooks & Services
Deploy keys 1. address whitespace separated email addresses (at most two)
2. secret fills out the Approved header to automatically approve the message in a read-only or moderated
mailing list.

3. send_from_author uses the commit author email address in the From address of the email.

Address

tchacon@example.com

Secret

Send from author

™ Active
We will run this service when an event is triggered.

Add service

PucyHok 130. Email service configuration
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In this case, if we hit the «Add service» button, the email address we specified will get an email
every time someone pushes to the repository. Services can listen for lots of different types of events,
but most only listen for push events and then do something with that data.

If there is a system you are using that you would like to integrate with GitHub, you should check
here to see if there is an existing service integration available. For example, if you’re using Jenkins
to run tests on your codebase, you can enable the Jenkins builtin service integration to kick off a
test run every time someone pushes to your repository.

Hooks

If you need something more specific or you want to integrate with a service or site that is not
included in this list, you can instead use the more generic hooks system. GitHub repository hooks
are pretty simple. You specify a URL and GitHub will post an HTTP payload to that URL on any
event you want.

Generally the way this works is you can setup a small web service to listen for a GitHub hook
payload and then do something with the data when it is received.

To enable a hook, you click the «<Add webhook» button in Services and Hooks configuration section.
This will bring you to a page that looks like Web hook configuration.

Options Webhooks / Add webhook

| -] \ ) . . .
Coltaboraton We'll send a PoST request to the URL below with details of any subscribed events. You can also specify which data

format you'd like to receive (JSOMN, x-www-fora-urlencoded, 8fc). More information can be found in our developer

Webhooks & Services documeantation.

Deploy keys
Payload URL *

Content type

application/json

Secret

Which events would you like to trigger this webhook?
& Just the push event

Send me everything.

Let me selact individual events.

W~ Active
We will deliver event details when this hook is triggered

==

PucyHok 131. Web hook configuration

The configuration for a web hook is pretty simple. In most cases you simply enter a URL and a
secret key and hit «<Add webhook». There are a few options for which events you want GitHub to
send you a payload for —the default is to only get a payload for the push event, when someone
pushes new code to any branch of your repository.
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Let’s see a small example of a web service you may set up to handle a web hook. We’ll use the Ruby
web framework Sinatra since it’s fairly concise and you should be able to easily see what we’re
doing.

Let’'s say we want to get an email if a specific person pushes to a specific branch of our project
modifying a specific file. We could fairly easily do that with code like this:

require 'sinatra’
require 'json'
require 'mail’

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON

# gather the data we're looking for
pusher = push["pusher"]["name"]
branch = push["ref"]

# get a list of all the files touched
files = push["commits"].map do |commit]|
commit[ 'added'] + commit[ 'modified'] + commit['removed']
end
files = files.flatten.uniq

# check for our criteria

if pusher == 'schacon' &&
branch == 'ref/heads/special-branch’ &&
files.include?('special-file.txt")

Mail.deliver do

from "tchacon@example.com'
to "tchacon@example.com'
subject 'Scott Changed the File'
body "ALARM"
end
end
end

Here we’re taking the JSON payload that GitHub delivers us and looking up who pushed it, what
branch they pushed to and what files were touched in all the commits that were pushed. Then we
check that against our criteria and send an email if it matches.

In order to develop and test something like this, you have a nice developer console in the same
screen where you set the hook up. You can see the last few deliveries that GitHub has tried to make
for that webhook. For each hook you can dig down into when it was delivered, if it was successful
and the body and headers for both the request and the response. This makes it incredibly easy to
test and debug your hooks.
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Recent Deliveries

A 4aeae2B80-4e38-1le4-9bac-c130e992644b 2014-10-07 17:40:41 [=ss
v aff20888-4237-11e4-9889-35319435e88b 2014-10-07 17:36:21 s
v 98f317680-4e37-11e4-9508-227d13b2ccfc 2014-10-07 17:35:20 [

Request Response [EZ)) (@ Completed in 0.61 seconds. 3 Redeliver
Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64a1918@

X-GitHub-Delivery: 98f37688-4e37-11e4-9588-227d13b2ccfc
X-GitHub-Event: push

Payload

"ref": "refs/heads/remove-whitespace”,
“before”: "99d4feSbffafi27f8a%e7cdef@cbblab@sal3seds”,
"after": "9370a6c3349331bacTedcic78c10bcB46Bclelel"”,
"created": false,
"deleted": false,
"forced": false,
"base_ref": null,
"compare": “"https://github.com/tonychacon/fade/compare/99dafesbffaf...9378a6c33493",
"commits": [
{
"id": "9370a6c3349331bac7e4c3c78clobecB460c1e3e8”,
"distinct”: true,
"message"”: "remove whitespace”,
"timestamp®: "2014-10-87T17:35:22+82:88",
"url": "httos://eithub.com/tonvchacon/fade/commit/9378a6c3349331bac7edc3c78cl@bcB468C
PucyHok 132. Web hook debugging information

The other great feature of this is that you can redeliver any of the payloads to test your service
easily.

For more information on how to write webhooks and all the different event types you can listen
for, go to the GitHub Developer documentation at https://developer.github.com/webhooks/.

The GitHub API

Services and hooks give you a way to receive push notifications about events that happen on your
repositories, but what if you need more information about these events? What if you need to
automate something like adding collaborators or labeling issues?

This is where the GitHub API comes in handy. GitHub has tons of API endpoints for doing nearly
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anything you can do on the website in an automated fashion. In this section we’ll learn how to
authenticate and connect to the API, how to comment on an issue and how to change the status of a
Pull Request through the API.

Basic Usage

The most basic thing you can do is a simple GET request on an endpoint that doesn’t require
authentication. This could be a user or read-only information on an open source project. For
example, if we want to know more about a user named «schacon», we can run something like this:

$ curl https://api.github.com/users/schacon

{

"login": "schacon",

"id": 70,

"avatar_url": "https://avatars.githubusercontent.com/u/70",
# o

"name": "Scott Chacon",

"company": "GitHub",

"following": 19,

"created_at": "2008-01-27T17:19:287",
"updated_at": "2014-06-10T02:37:237"

There are tons of endpoints like this to get information about organizations, projects, issues,
commits — just about anything you can publicly see on GitHub. You can even use the API to render
arbitrary Markdown or find a .gitignore template.

$ curl https://api.github.com/gitignore/templates/Java
{

"name": "Java",

"source": "*.class

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
* . jar
* . war
*.ear

# virtual machine crash logs, see
https://www.java.com/en/download/help/error_hotspot.xml
hs_err_pid*

}
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Commenting on an Issue

However, if you want to do an action on the website such as comment on an Issue or Pull Request
or if you want to view or interact with private content, you’ll need to authenticate.

There are several ways to authenticate. You can use basic authentication with just your username
and password, but generally it’s a better idea to use a personal access token. You can generate this
from the «Applications» tab of your settings page.

4> tonychacon Developer applications Register new application

Profie Do you want to develop an application that uses the GitHub API7? Reglster an application 1o generate OAuth tokens.

Account Sﬂftlngs
Emens Personal access tokens Generate new token

Motification center
MNead an AP| token for scripts or testing? Generate a parsonal access token for quick access to the GitHub API.

Billing
@

SSH keys ver HTTPS i be used to authenticate to the AP| over Basic Authentication

Sacurity

Applications Authorized applications

Repositories
You have no applications authorized 1o access your account.

Organizations

W e el GitHub applications

These are applications developed and owned by GitHub, Inc. They have full access to your GitHub account.

GitHub Team t 1 E 14 Revoke

PucyHok 133. Generate your access token from the «Applications» tab of your settings page

It will ask you which scopes you want for this token and a description. Make sure to use a good
description so you feel comfortable removing the token when your script or application is no
longer used.

GitHub will only show you the token once, so be sure to copy it. You can now use this to
authenticate in your script instead of using a username and password. This is nice because you can
limit the scope of what you want to do and the token is revocable.

This also has the added advantage of increasing your rate limit. Without authenticating, you will be
limited to 60 requests per hour. If you authenticate you can make up to 5,000 requests per hour.

So let’s use it to make a comment on one of our issues. Let’s say we want to leave a comment on a
specific issue, Issue #6. To do so we have to do an HTTP POST request to
repos/<user>/<repo>/issues/<num>/comments with the token we just generated as an Authorization
header.
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$ curl -H "Content-Type: application/json" \
-H "Authorization: token TOKEN" \
--data '{"body":"A new comment, :+1:"}' \
https://api.qgithub.com/repos/schacon/blink/issues/6/comments

"id": 58322100,
"html_url": "https://github.com/schacon/blink/issues/6#issuecomment-58322100",

"user": {
"login": "tonychacon",
"id": 7874698,
"avatar_url": "https://avatars.githubusercontent.com/u/7874698?v=2",
"type": "User",
I
"created_at": "2014-10-08T07:48:197",

"updated_at": "2014-10-08T07:48:19Z2",
"body": "A new comment, :+1:"

Now if you go to that issue, you can see the comment that we just successfully posted as in A
comment posted from the GitHub API.

0 tonychacon

A new comment, s

PucyHok 134. A comment posted from the GitHub API

You can use the API to do just about anything you can do on the website — creating and setting
milestones, assigning people to Issues and Pull Requests, creating and changing labels, accessing
commit data, creating new commits and branches, opening, closing or merging Pull Requests,
creating and editing teams, commenting on lines of code in a Pull Request, searching the site and on
and on.

Changing the Status of a Pull Request

There is one final example we’ll look at since it’s really useful if you’re working with Pull Requests.
Each commit can have one or more statuses associated with it and there is an API to add and query
that status.

Most of the Continuous Integration and testing services make use of this API to react to pushes by
testing the code that was pushed, and then report back if that commit has passed all the tests. You
could also use this to check if the commit message is properly formatted, if the submitter followed
all your contribution guidelines, if the commit was validly signed — any number of things.

Let’s say you set up a webhook on your repository that hits a small web service that checks for a
Signed-off-by string in the commit message.

232



require 'httparty'
require 'sinatra’
require 'json'

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON
repo_name = push[ 'repository']['full_name']

# look through each commit message
push["commits"].each do |commit]|

# look for a Signed-off-by string
if /Signed-off-by/.match commit[ ‘message’]
state = 'success'
description = 'Successfully signed off!'
else
state = 'failure'
description = 'No signoff found.'
end

# post status to GitHub
sha = commit["id"]
status_url = "https://api.qgithub.com/repos/#{repo_name}/statuses/#{sha}"
status = {
"state" => state,
"description" => description,
"target_url" => "http://example.com/how-to-signoff",
"context" => "validate/signoff"

}
HTTParty.post(status_url,

:body => status.to_json,
theaders => {
"Content-Type' => 'application/json',
"User-Agent' => "tonychacon/signoff',
"Authorization' => "token #{ENV['TOKEN']}" }
)

end
end

Hopefully this is fairly simple to follow. In this web hook handler we look through each commit that
was just pushed, we look for the string 'Signed-off-by' in the commit message and finally we POST
via HTTP to the /repos/<user>/<repo>/statuses/<commit_sha> API endpoint with the status.

In this case you can send a state (‘'success', 'failure’, 'error'), a description of what happened, a target
URL the user can go to for more information and a «context» in case there are multiple statuses for
a single commit. For example, a testing service may provide a status and a validation service like
this may also provide a status — the «context» field is how they’re differentiated.
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If someone opens a new Pull Request on GitHub and this hook is set up, you may see something like
Commit status via the API.

.E. i ; i schacon commeanted 33 minutes ago Collaborator
L

Removing whitespace in the files.

Lt} schacon added some commits 31 minutes ago

E properly signed off --- v
Bl forgot to sign off 4

Add more commits by pushing to the remove-whitespace branch on tonychaconffade.

X Failed — No signoff found. - Details

Merge with caution!

) I~ Merge pull request
You can also merge branches on the command line.

PucyHok 135. Commit status via the API

You can now see a little green check mark next to the commit that has a «Signed-off-by» string in
the message and a red cross through the one where the author forgot to sign off. You can also see
that the Pull Request takes the status of the last commit on the branch and warns you if it is a
failure. This is really useful if you’re using this API for test results so you don’t accidentally merge
something where the last commit is failing tests.

Octokit

Though we’ve been doing nearly everything through curl and simple HTTP requests in these
examples, several open-source libraries exist that make this API available in a more idiomatic way.
At the time of this writing, the supported languages include Go, Objective-C, Ruby, and .NET. Check
out https://github.com/octokit for more information on these, as they handle much of the HTTP for
you.

Hopefully these tools can help you customize and modify GitHub to work better for your specific
workflows. For complete documentation on the entire API as well as guides for common tasks,
check out https://developer.github.com.

3aK/JIl0UeHHue

Terepb BbI IIOJTHOLIEHHBIN M0JIb30BaTesb GitHub. Bel 3HaeTe Kak C03/aTh aKKayHT, YIIPaBJATH
opraHusalyei, cos3faBaTb U OOHOBJATH PENO3UTOPUM, IIOMOraThb [JAPYIMM IIpOeKTaM U
IIPpUHUMAaTh Yy>KOM BKJIAJ B CBOM IIPOEKT. B cilefyrolliel IiaBe BBI y3HaeTe IIPO ellé GoJiee
MOIIHble WHCTPYMEHTBHI U IIOJYUYWUTe COBETHI I PelleHUs CJI0KHBIX CUTyalliii, KOTOpHIe
C/IeJIal0T BaC HaCTOAIIIUM MacTepoM B Git.
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NHcTpyMeHTHI Git

K 3ToMy MOMEHTy BBl y)Ke H3YUHJIM OOJIBIITMHCTBO IIOBCEJHEBHBIX KOMaHJ M CII0COGOB
OpraHu3anuu paboyero Iporecca, KOTOpble HEOOXOAMMEI /IJIsI yIIpaBaeHHs Git perosuTopHeM,
HCII0JI3YEMOTO JIJIs1 YIIPaBJIeHUs BAlllUM MCXOIHBIM KOJOM. BBI BBITIOJTHUJIU OCHOBHBIE 3aJJaHUS
II0 OTCAEKUBAHUI U COXpaHeHUI0O ¢aiyioB B Git, BOOPY)KWJIHNCH MOIIBI0 06JACTH
IIOAATOTOBJIEHHBIX N3MeHeHHM, JIeTKOBECHOTO BETBJIEHUS U CIUSHUSL.

Tereps HacTaJo BpeMsl II03HAKOMUTBCS C HEKOTOPHIMHU OYeHb MOIIHBIMU BO3MOKHOCTAMH Git,
KOTOpBIe IIPU II0BCeJHEBHOM paboTe BaM, HaBepHOe, He IIOTPeOYIOTCS, HO B KaKOW-TO MOMEHT
MOTI'YT 0Ka3aThCs II0JIe3HBIMH.

Bb10OOD peBu3NU

Git rmosBoJIsIET Pa3inuHbIMHA criocobaMu YKa3aTb KOMMUTEI W/ UX OHUAIlda30HEL. I9TH CIIOCOOBI He
BcCerjia OYeBHUIHEBI, HO X II0JIE3HO 3HATh.

OZHNHOYHEBIE peBH3NH

KoHeuHO, BBl MOYKETe CChLIATHCS Ha KOMMUT I10 ero SHA-1 Xellry, HO CyIleCTBYIOT 6oJsiee y06HbIe
IUIA JesIoBeKa CIIOCOOBL. B JaHHOM pasfiesie OMMCBHIBAIOTCS Pa3IMYHBIE CIIOCOOBI OGpaIeHus K
OTHOMY KOMMHMUTY.

Cokpaménubiiit SHA-1

Git mocTaTOYHO yMeH, YTOOBI IIOHATh KaKOHM KOMMHUT HMMeeTCsd BBHUAY II0 HECKOJIBbKHUM II€PBBIM
CHMBOJIaM €ro Xellla, eC/IM yKa3aHHad 4acTb SHA-1 mMeeT B [JIMHY II0 KpalHeM Mepe 4YeThIpe
CUMBOJIa U OJlHO3HAUYHA — TO €CThb B TEeKYII[eM PeIIO3SUTOPHUHU CYIIeCTBYeT TOJIBKO OJHUH OOBEKT C
TaKHUM YacTUYHBIM SHA-1.

HampuMmep, IIpeAIIosIoKuM, YT00bl HAUTH HeKOTOPbIM KOMMUT, Bbl BBITIOJIHUIN KOMaHAy git log
U HaIITK KOMMMT, B KOTOPOM 100aBUJIH OIIPefieIEHHYI0 QYHKIIMOHATbHOCTD:
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$ git log

commit 734713bc047d87bf7eac9674765ae793478¢50d3
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Jan 2 18:32:33 2009 -0800

Fix refs handling, add gc auto, update tests

commit d921970aadf@3b3cf@e71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs'’

commit 1c002dd4b536e7479fe34593e72e6cb6c1819e53b
Author: Scott Chacon <schacon@gmail.com>
Date:  Thu Dec 11 14:58:32 2008 -0800

Add some blame and merge stuff

[IpenIios0KUM, UTO B HaIlleM IIpUMepe 3TO KOMMUT 1c002dd--.. Ec/I BBI XOTUTE BBIIIOJIHUTD [IJI9
Hero git show, TO ciexmyrolre KOMaHIbl 3KBUBAJIEHTHI (IIpejliosiaraeTcs, 4YTO COKpaIlleHUs
OHO3HAYHBbI):

$ git show 1c002dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
$ git show 1c002d

Git MOXKeT BBIYHUCIUTL YHUKaJbHBIE COKpallleHHs i1 Ballux 3HaueHuil SHA-1. Eciu BBI
repefaguTe OIIUI0O --abbrev-commit kKomaHze git 1log, B BBIBOZe OYAyT UCI0JIb30BaThCA
COKpallléHHbIe 3HAUeHUsd, COXpaHAIIHe YHUKAJILHOCTH; II0 YMOJYAHUIO HCIIOJIL3YeTCd CeMb
CHMBOJIOB, HO JJI1 COXpaHeHUs YHUKaJIbHOCTH SHA-1 MOTYT UCIIOJIb30BaThCs GoJiee JIMHHBIE
3HaYeHUd.

$ git log --abbrev-commit --pretty=oneline
ca82abd Change the version number

085bb3b Remove unnecessary test code
al1bef@ Initial commit

OOGBIYHO OT BOCBMHU O0 neciaThu CMMBOJIOB 6oJiee ueM HOCTAaTOYHO IJId COXpaHEHHWAd YHHUKAJIBbHOCTH
3HaYeHUU B IIPOEKTE.

HampuMep, B pe LinuX, KOTOPBIX IBJIAETCSA JOBOJIBLHO O0JIBIIUM IIPOEKTOM C 60Jiee ueM 450 TEHIC.
KOMMHUTOB H 3.6 MJIH. 00bEKTOB, OTCYTCTBYIOT 00beKThI, YbH SHA-1 coBmamaroT 6oJiee yem B 11
IepBBIX CUMBOJIAX.
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Heb6oavuwoe samevaHue o SHA-1

BOJIBIIIMHCTBO JIIO/IEU B 9TOM MeCTe HaUMHAKT 0eCIIOKOUTHLCI O TOM, UTO OyZeT,
eCJIM Y HUX B PEIlO3UTOPUH CIIYUYaWHO IOSIBATCA ABa 00beKTa C OJUHAKOBBIMU
3HaueHuaAMU SHA-1. Uto Torma?

Eciix BBI BAPYT 3aduKcupyeTe 00beKT, KOTOPBIM MMeeT TaKoe jKe 3HaueHUe SHA-
1, Kak U [pefbIAyIIUNA 00BEKT B BallleM pPernosuTopuy, Git yBUAUT ITOT
IpeabIAyIIUi 00bEKT B CBOEU 6ase U IIOCUHUTAET, UTO OH yrKe ObLI 3amucaH. Eciau
BBI II03’Ke IIOIbITaeTeCh IEePeKIYUTHCI Ha 3TOT 00BbEeKT, TO Bbl Bcerjpa Oypere
I10JIy4aTh JaHHbIe IIEPBOTO 00 bEKTa.

OpHako, BBl JJO/DKHBI 0CO3HAaBaTh, HACKOJIBKO MaJIOBEPOSITEH TaKOM CIleHapHH.
JmuHa SHA-1 cocraBiger 20 6auit wan 160 6uT. KosmuecTBO CiIydarlHO
XeIIMPOBAaHHBIX 00BEKTOB, HEOOXOAUMBIX JIs JOCTH KeHUsI 50% BEpOSITHOCTHU

0 BO3HHMKHOBEHHUS KOJUIM3UH, paBHO IpuMepHo 2%. (popMysa I ompeje/eHHs
BEPOSITHOCTU BO3SHUKHOBEHUS KOJUIU3UHU p = (n(n-1)/2) * (1/2"160)). 2% 3710
1.2 x 10*, wIn 1 MHIIHOH MIJLIMap/0B MUJLIHApPZAOB, uTo B 1200 pas 6oJblie
KOJIMYeCTBa ITIeCYMHOK Ha 3eMJIe.

[IpuBenéM npuMep, 4YTOOBI AAaTh BaM IIpe/CTaBJIeHUe, 4ero OyjeT CTOUTh
nosyyeHve Kosutsuu SHA-1. Eciim 661 Bce 6.5 MUJLIMap0B YeJIOBEK Ha 3emJie
OBLIM [POrpaMMHCTaMH, U €XeCEeKYHAHO KaKIblli M3 HUX I[IPOU3BOIII
KOJIMYeCTBO KOJja, 9KBUBaJIEHTHOE BCel UCTOPUH fAxpa Linux (3.6 MmuiroHa Git-
00beKTOB), W OTIIPABJSJI €r0 B OAWH OTPOMHBIM Git pernosuTopuu, TO
1orpe6oBajoch Obl OKOJIO 2 JIeT, II0Ka 3TOT PEeNO3UTOPUM HaKOIIMJI Obl
KOJINUECTBO 00 bEKTOB, OCTATOUHOE I 50% BEepOATHOCTH BOSHUKHOBEHUSA SHA-
1 xosmusuu. bojiee BepOSITHO, UYTO Ka)KIbIM UJIeH Balllell KOMaH/Abl B OGHY U TyKe
HOYb OyjeT aTakOBaH M yOUT BOJIKAMU B HeCBSI3aHHBIX JpPyr C JpyroM
IIPOMCIIIECTBUAX.

CchUIKHM Ha BETKH

1 Haubosiee TIIPOCTOIO crocoba yKasaTb KOMMMT TpebyeTcs CyIjeCTBOBaHHE BeTKH,
yKasbIBaoIled Ha 3TOT KOMMHUT. Torzia Bbl MOXKeTe HMCII0/Ib30BaTh UM BeTKH B JIFO00M KOMaH/e
Git, koTOopasd OXKHaeT KOMMUT WX 3HaueHHe SHA-1. Hampumep, ecid Bbl XOTUTe IIPOCMOTPETH
IIOCJIeJHUM KOMMUT B BeTKe, TO CJIeAYIOIMe KOMaH/bl 3KBUBaJI€HTHHI (IIpeJIiojiaraeTcs, 4ro
BeTKa topicl yKaseIBaeT Ha KOMMUT ca82abd):

$ git show ca82a6dff817ec66f44342007202690a93763949
$ git show topicT

Eci BBl XOTUTe y3HaTh SHA-1 06bekTa, Ha KOTOPHIM yKa3bIBaeT BETKA, WU YBUMETH K UEMY
CBOJIATCS BCe IpPUMephl B TepMuHaX SHA-1, TO BBl MO’KeTe BOCIIOJIB30BaTbCS CJIY>KeOHOM
KoMaH/IoM Git, HasbIBaeMOM rev-parse. Bel Mo)keTe IpodyuTaThb Git M3HYTPU IS IIOJTyIeHUS
TOIIOJTHUTEJIFHOH HWHQOpPMAarMu O CIAy>KeGHBIX KOMaHJaX; B O0O6IeM, KOMaHja rev-parse
CYII[eCTBYET I HHU3KOYPOBHEBHIX OIlepalluii MW He IIpeJHAa3HaueHa [JI1 eKe[HEBHOTO
HCIOJIb30BaHUA. OJHAKO OHA MOYKeT OBITh II0JIe3Ha, KOIZla BaM HY)KHO YBHUJIETh, UTO B
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rZL(?I‘/'ICTBI/ITe.]'[l':»HOCTI/I IIPOHCXOIHUT. Tenepb BEBEI MOJKETE BBIIIOJTHUTE rev-parse QJId Ballled BETKHU.

$ git rev-parse topicl
ca82a6dff817ec66144342007202690393763949

RefLog-coxpalieHus

OpHa U3 Belllel, KOTOPYIO Git BEIITOJIHAET B QOHOBOM pe)KHMe, II0Ka BBl paboTaeTe — 3TO BeJleHHe
«KypHaJla CChIJIOK» —>KypHaJsia, B KOTOPOM 3a IIOC/IeJHHE HEeCKOJbKO MecCsdIeB COXpPaHseTCs To,
Kyga ykasslBaau HEAD 1 BeTKH.

BbI MO>KeTe ITPOCMOTPETh CBOH >KYpHAaJI CChIIIOK, UCITOJIb3ysi KOMaHAy git reflog:

$ git reflog

734713b HEAD@{@}: commit: Fix refs handling, add gc auto, update tests

d921970 HEAD@{1}: merge phedders/rdocs: Merge made by the 'recursive' strategy.
1c002dd HEAD@{2}: commit: Add some blame and merge stuff

1c36188 HEAD@{3}: rebase -i (squash): updating HEAD

95df984 HEAD@{4}: commit: # This is a combination of two commits.

1c36188 HEAD@{5}: rebase -i (squash): updating HEAD

7e05da5 HEAD@{6}: rebase -i (pick): updating HEAD

KaskzipIil pa3 Korja 110 KaKMM-TO IIPUYMHAM M3MeHseTCd BepIlMHa Balllell BeTKH, Git coxpaHseT
HUHPOpPMAIIHIO 00 3TOM B 3Ty BpeMEHHYI0 UCTOPUIO. I1 BBl MOJKeTe yKasblBaTh CTapble KOMMUTHI,
HUCIIOJIb3Yys 3TH JaHHBIe. EC/IM BBl XOTUTe YBUETh KaKoH 6bls1a HEAD Balllero perrosuTopus IATh
II1aroB Ha3aJ,, TO BBl MOJKeTe HCII0JIb30BaTh CCHLIIKY @{n}, KOTOPYIO BBl BH/IeJIN B BbIBOJE reflog:

$ git show HEAD@{5}

BBl MO>KeTe TaKyKe UCIO0JH30BaTh TAKOM CHHTAKCHUC, UYTOOBI YBUIETD I7ie OblIa BeTKa HEKOTOPOe
BpeMs Ha3aj. Hampumep, UTO6Bl yBUAETh Ife OblJIa BeTKa master Buepa, BBl MOYKETe
HCIIOJTb30BaTh CJIEAYIONIYI0 KOMaHY:

$ git show master@{yesterday}

Ona moka’keT BaM, Ifile OblIa Buepa BepxyllKa BeTKH. Takoil crioco6 paboTaeT TOJIBKO I
INAaHHBIX, KOTOpPble BCE elllé cofeprKaTcsd B BallleM >KypHasle CChUIOK, II03TOMY BBI He MOXKeTe
HUCII0/Ib30BATh €€ /I KOMMUTOB, KOTOPBIE CTaplile HeCKOJIbKHUX MeCAIIeB.

1A IIpocMOTpa JKypHaJjla CCbIOK B ¢opMmaTe, IIOXOXKeM Ha BBIBOZ, ¢it log, BBl MOJKeTe
BBIIIOJIHUTE git log -g:
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$ git log -g master

commit 734713bc047d87bf7eac9674765ae793478c50d3

Reflog: master@{0} (Scott Chacon <schacon@gmail.com>)

Reflog message: commit: Fix refs handling, add gc auto, update tests
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Jan 2 18:32:33 2009 -0800

Fix refs handling, add gc auto, update tests

commit d921970aadf@3b3cf0e71becdaab3147ba71cdef

Reflog: master@{1} (Scott Chacon <schacon@gmail.com>)

Reflog message: merge phedders/rdocs: Merge made by recursive.
Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

Ba’kHO OTMETUTB, YTO MHGOPMAIHUA B )KypHaJle CCHIIIOK CTPOI0 JIOKaJIbHAasA — 3TO JIOT TOI'0, YTO BbI
Ileslajy B BallleM PeIlo3UTOPUH. CCBIIKM He OYAYT TaKHUMH JKe B JPYTHUX KOIIMAX PeIlO3UTOPUS; a
cpa3y IIocje IIepBOHAYa/IbHOTO KJIOHMPOBaHUsS PeIO3UTOpPHA, Y Bac OyfeT IIyCTOM >XypHall
CCBIIOK, TaK KaK HUKaKHUX JIeMCTBHUI B BallleM PeIl03UTOPHUU II0Ka He IIPOM3BOAUIOCH. KoMaHza
git show HEAD@{2.months.ago} 6ymeT paboTaTh TOJBLKO €CJIH BBl KJIOHUPOBAJIU IIPOEKT 110 KpalHen
Mepe fABa Mecdlla Hasaj,— eCc/JM Bbl KJIOHHUPOBaJIM ero IIITh MHUHYT Has3aj, TO He II0y4duTe
HUKaKHX Pe3yIbTaToB.

BocnpuHumatime reflog Git kak ucmopuro KOMaHOHOU CMpoKU

Eci y Bac ecTh omeIT paboTsl ¢ UNIX mim Linux, MoxeTe fyMaTs 0 reflog kak o6

Q HCTOPUH KOMaH[HOM CTPOKM Git, KoTopasl II0JYepKUBaeT, YTO TO, YTO TaM eCTb,
SBHO aKTyaJIbHO TOJIBKO [JI Bac ¥ Balllero «ceaHca» U He MMeeT HUYero OO0IIero
C KeM-JIM00 elre, KTO MOKeT paboTaTh Ha TOH »Ke MalllhHe.

IKxpaHuposaHue PuzypHuix ckobok 8 PowerShell

[Ipu ucnosnb3oBaHuu PowerShell purypHble cCKOOKHM, TaKue KaK { U }, SBISIOTCA
CIleIIMaJIbHBIMU CHUMBOJIAaMHA M [O/DKHBI OBITH 3KpaHUPOBAaHBL. BBl MoOXKeTe
9KpaHUPOBaTh UX C IIOMOIIBI0 allocTpoda = HJIM IIOMECTUTH CChIIKY Ha KOMMUT

0 B KaBBLIUKU:

$ git show HEAD@{0} # HE bypmet paboTaTtb
$ git show HEAD@'{0'} # OK
$ git show "HEAD@{0}" # OK

CCBhUIKH Ha IIpeaxKoB

Eme OIHH HOHy.JIHpHLIfI CITI0C00 YKa3aTb KOMMHT — 3TO HCIIOJIb30BAaTh eé POZIOCIOBHYIO. Eciu BeI
momMecture " B KOHIIEe CCBIJIKH, Git ITOMMET, YTO HY>XKHO HCIIOJIB30BaTb POAUTEJIAA 3TOIO0O KOMMUTA.
Hpe,Z[HOJ'IO)KI/IM, HCTOpPHMA BallleTo ITPOEKTa BBITVIAOAUT CJIe JYIOIITHUM o6pa30M:
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$ git log --pretty=format:'%h %s' --graph

* 734713b Fix refs handling, add gc auto, update tests
* d921970 Merge commit 'phedders/rdocs’

I\

| * 35cfb2b Some rdoc changes

* | 1c002dd Add some blame and merge stuff

|/

* 1¢36188 Ignore *.gem

* 9b29157 Add open3_detach to gemspec file list

Torga BEI MO)KeTe IIPOCMOTPETH IPeABIAYIIUI KOMMHUT, YKasaB HEAD?, 4TO o3HauvaeT «pPOJUTEJIb
HEAD»:

$ git show HEADA

commit d921970aadf@3b3cf@e71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>
Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

IKkpaHuposaHue kapema 8 Windows

B xomaHaHOM cTpoKe Windows (cmd.exe) / iBJjIsieTCo ClielfiaJIbHbIM CUMBOJIOM U

TpebyeT Apyroro obpaieHust. Bel Mo)keTe TG0 YABOUTH €ro, JIMOO IIOMECTHUTh
: CCBHUJIKY Ha KOMMUT B KaBBIUKU:

$ git show HEADA # HE bypneTt paboTtaTtb B Windows
$ git show HEADAA # 0K

$ git show "HEADA"  # OK

Taxoxke BBl MOJKeTe yKasaThb YMCJIO II0cIe N —Hamnpumep, d921970/2 osHauaeT «BTOPOM POJUTEJIH
koMMuTa d921970». TakoM CHHTAKCHC I10JI€3€H TOJILKO /1 KOMMHTOB CJIUSHUS, KOTOPble UMEIOT

00JIbIIIE OQHOI'0 poauTeJsId. HepBBIM pomuTesieEM ABJISIETCA BE€TKd, B KOTOPYIO BBI BBIIIOJTHAIHA
CJINAHKE, a BTOPBIM — KOMMMT B BE€TKe, KOTOPYIO BbI C/JIMBAJIN:
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$ git show d9219707

commit 1c002dd4b536e7479fe34593e72eb6cbc1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 14:58:32 2008 -0800

Add some blame and merge stuff

$ git show d921970/2

commit 35c¢fb2b795a55793d7cc56a6cc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date: Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes

Bropoe Ba)kHOe 0o60O3HaueHUe I YKasaHUs IIPEeJKOB 3TO ~. OHO Tak’Ke CChLIAeTCd Ha IIepPBOIO
poxuTess, 110sToMy HEAD~ u HEADMN sKBUBaJIeHTHEI. Pasjiuus CTaHOBATCSI 3aMETHBIMHU, KOITIA BBI
ykaspiBaeTe uuciao. HEAD~2 o03HauaeT «IIepBBI pPOAUTENL IIEPBOTO  POLSUTENSI» WU
«IIpajieiylIKa» —IIepexo]; K IIePBOMY POJHUTEJI0 OCYILECTBJIAETCSI CTOJIBKO pPas, CKOJIBKO BEI
yKasanu. Hanpumep, 111 I0Ka3aHHOU paHee UCTOPUU, KOMMUTOM HEAD~3 6yzeT

$ git show HEAD~3

commit 1c¢3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date:  Fri Nov 7 13:47:59 2008 -0500

Ignore *.gem

To ke caMoe MOKHO 3amucaTh Kak HEAD~~~, UTO TakKe SIBJIAETCS IIEPBEIM POAHMTEJ/IEM IIEPBOIO
poauTesId IIePpBOI0 pOAUTEIIA:

$ git show HEAD~~~

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date:  Fri Nov 7 13:47:59 2008 -0500

Ignore *.gem

Bel TakKe MO’KeTe COBMeIaTh 39TU O0003Ha4YeHUS — MO>KHO IIOJYYHUTh BTOPOIO POAUTES
IIpeabIAYINer CChIKU (IIpeAIloaraeTcs, YTO 3TO KOMMMUT CJIUSHUS) UCII0Ib3YS 3anuch HEAD~3/2, 1
Tax jiajee.

lnanasoHbl KOMMHUTOB

Tenepb BBl yMeeTe YKa3bIlBdTh OTAEJIbHbIE KOMMMNTHI, rI({:lBaI‘;ITe IIOCMOTpPHUM KaK YKa3blBaTb
JHuaIla30HbI KOMMHTOB. 9TO B YaCTHOCTH II0JIESHO I YIIpaBJIEHHA BalllUMH BETKaMU — €CJ/IA Y
BaC eCTh MHO’KeCTBO BETOK, BbI MOJKETE€ HCIIOJIBb30BAaTh YKa3daHHE OHAalla3O0HOB KOMMMNTOB [IJId
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OTBETA Ha BOIIPOC «YTO0 6BLIO CoeJIaHO B 3TOU BeTKe, UTO I eme He CJINJI B OCHOBHYIO BETKY?»

JlBe ToOuKu

Hawub6osiee yacTo VA YKa3aHHA [JHallad0OHa KOMMHMTOB HMCIIOJIB3yeTCd CHHTAKCHUC C OBYMs
TOYKaMu. TaKuM O6p630M, BEI, I1I0 CYTH, IIPOCHUTE Git BKJIIOUHTH B JHaIla3OH KOMMHTOB TOJIBKO Te,
KOTOpbI€ TOCTHUKUMBI 13 O,HHOﬁ, HO HE€ JOCTH’KHMBI 13 ﬂperI)'I ,ZLJIH IIpyuMepa IIpeaIrogI0KumM, 4To
Ballla HCTOPHSA BBIIVIAAWT, KaK IIPE€ACTaBJI€EHO Ha HpHMep HUCTOPHUHU I BLI60pa JHUAIIa30HOB
KOMMHTOB.

L RSP .
SRR .

PucyHok 136. IIpumep ucmopuu 045 86160pa OuanasoHo8 KOMMUMO8

BBl XOTHTEe IIOCMOTPETh YTO HAaXOJUTCS B Balllell JKCIIEPHMEHTAJIbHOM BeTKe, KOTOpasl eIlé He
OblyIa CIMUTa B OCHOBHYI0. BBl MOXKeTe ITOIIPOCUTH Git 0TO6PasUTh B JIOTe TOJIBKO TaKMe KOMMMUTHI,
HCIIOJIb3ysl 3allUCh master..experiment —oOHA O3Ha4yaeT «BCe KOMMMTHI, KOTOPbIe JOCTYIIHBI U3
BeTKH experiment, HO He JOCTYIIHBI M3 BeTKH master». /IJI1 KPaTKOCTHM WM HaIVIAAHOCTH B 3THX
IIppMepax BMECTO HACTOAIEro BBIBOJA Jiora MbI OyfeM HCIIONIb30BaTh [II KOMMHTOB HX
O6ykBeHHbIe 0003HaYeHUs U3 JrarpaMMBbl, paciiosarasi UX B JOJDKHOM IIOPsiKe:

$ git log master..experiment
D
C

C opyroii CTOPOHBI, eCJIU BBl XOTUTe HA060pOT YBUZIETh BCe KOMMUTEI BeTKHU master, KOTOPBIX HET
B BeTKe experiment, BBl MOJKeTe IIOMEHATH UMeHa BeTOK B KoMaH/le. [Ipy UCII0Ib30BaHUU 3aIIUCHU
experiment..master OyAyT oToOpa’keHbl BCe KOMMUTHI BeTKHU master, HeJOCTYIIHble U3 BETKHU
experiment:

$ git log experiment..master
F
E

JTO II0JIE3HO eCJId BBl XOTHUTE COXPAaHUTHL BETKY experiment B aKTyaJJbHOM COCTOSHHH U
IIPOCMOTPETh, KaKHe HM3MEHEeHHs HY)KHO B Hee CJHTL. /[pyroe 4acroe HCIOJIb30BaHHE TaKOIrO
CUHTaKCHUCa — IIPOCMOTP TOI0, YTO OyZIeT OTIIPaBJIEHO B YAAJIEHHBIN PEIIO3SUTOPUHN.

$ git log origin/master..HEAD

Takass KOMaH[a IIOKa)keT BaM BCe KOMMUTHI Ballled TeKylllell BEeTKH, KOTOpble OTCYTCTBYIOT B
BeTKe master yIajIéHHOTO Pero3UuTOpUs origin. ECJIM BBl BBITIOJHUTE git push, HaXOAsCh Ha BeTKe,
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OTCHIeKUBaKIlel origin/master, TO KOMMHUTBHI, OTOOpa’kéHHBIe KOMaHIOM git  log
origin/master..HEAD, 6yAyT TeMH KOMMUTaMU, KOTOPbIe OTIIPABATCA Ha CepBep. BBl TakKe MoXKeTe
OIIyCTUTH OJIHY M3 YacTel B TaKOM 3amucH, Git 6ygeT cuurtaTh eé paBHOM HEAD. HampuMmep, BbI
MO)KeTe IIOJIyYUTh TaKOM >Ke pes3yJbTaT KaK B IIpeAbIAyIeM IIpUMepe, BBIIIOJIHUB git log
origin/master..— Git mogcraBuT HEAD, ecyi 0/fHa 4aCTh OTCYTCTBYET.

MHO>KeCTBO TOUEeK

3amnuch ¢ AByMd TOYKaMU I10JIe3Ha KaK COKpallleHue, HO, BO3MO>KHO, BBl 3aX0THUTE UCII0JIL30BaTh
OoJiee IBYX BETOK JJjI yKasaHUSA HY>KHOM pPeBU3UU, HaIlpUMep, JIS1 TOro, YTOObI y3HATh KaKue
KOMMMUTBHI IIPUCYTCTBYIOT B JIFOOOM M3 HECKOJIBKUX BETOK, HO OTCYTCTBYIOT B BeTKe, B KOTOPOM BbI
ceilfuac HaxoauTech. Git IIO3BOJISIET CesaTh 3TO, UCIIOJIL3YS CMMBOJI A WM OIIUI0 --not, Iepern
JII0O0M CCBHIJIKOM, AOCTYIIHbIe KOMMUTBI M3 KOTOPOM BBl He XOTUTE BHMeThb. TakuM 06pa3oM,
CJIeIyIOIIIHe TPU KOMaH/bl 9KBUBaJI€eHTHHI:

$ git log refA..refB
$ git log ~ArefA refB
$ git log refB --not refA

ITOT CHHTAKCUC y/100eH, TaK KaK I103BOJISAeT YKa3bIBaTh B 3ampoce 6oJiee IBYX CChLIIIOK, Uero He
II03BOJIIeT CHeJjlaThb CHHTAKCHUC C OBYMS TOYKaMu. Harmpumep, ecju BBl XOTUTE YBULETH BCe
KOMMMTEL, JOCTyIIHbIe U3 refA ¥ refB, HO He gocTymHbIe U3 ref(, BBl MOJKeTe HUCII0JIL30BaTh OJHY
U3 CJIeQYIOIINX KOMaH:

$ git log refA refB ~refC
$ git log refA refB --not refC

3TO aesiaeT CHCTeMY 3aIIpOCOB peBI/ISI/IfI 6oJstee MOH.IHOI71 U TOJIKHO IIOMOYE BaM JIyUIll€ IIOHATE,
YTO COAEPKUTCA B Balllel BeTKe.

TpH TOUKH

[loc/ieTHUM OCHOBHOM CITOCO6 BBIOOpA PEBU3UM —3TO CHHTAKCUC C TPeMs TOUKaMHU, KOTOPBIH
0o603HayaeT Bce KOMMMTEHI, [IOCTYIIHbIe XOTsI GBI M3 OJHOM CCHIIKM, HO He M3 06eHUX Cpasy.
BCIIOMHUTe IPUMeP UCTOPUU KOMMUTOB B [IprMep UCTOPUU [JI BEIOOpA [UATIa30HOB KOMMUTOB.
Ecii BBl XOTUTe y3HAaTh KaKhe KOMMHUTHI eCTh JIUO0 B BeTKe master, 1160 B experiment, HO He B
06eHx cpasy, BbI MOKeTe BHITIOJTHUTD:

git log master...experiment

$
F
E
D
C

JTa KOMaH/ia CHOBA BBIBOAUT OOBIYHBIN KypHal KOMMUTOB, HO B HEM COJ€PKUTCI HHGOPMAIius
TOJIBKO 00 3THX YeTHIPEX KOMMHUTAX, TPAAUIIMOHHO OTCOPTUPOBaHHAI 110 ZlaTe KOMMUTOB.
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B TakMX ciIy4asx ¢ KOMaH/I0M log 4acTo HCIOJIB3YIOT ONIUI0 --left-right, KoTopas oTo6paskaeT
CTOPOHY [JHalla3oHa, C KOTOPOM OBLI cHesaH KaKAbI M3 KOMMHTOB. JTO [eJjlaeT [JaHHYIO
HHpopMaIo 60siee I10JI€3HOM:

$ git log --left-right master...experiment
<F
<E
> D
> C

C IIOMOITBI0 3TUX MHCTPYMEHTOB, BaM OylleT HAMHOTO IIpoIlle yKa3aTh Git Kako¥ KOMMHUT WU
KOMMHMUTHI BBl XOTUTE U3YUUTh.

NHTepaKTUBHOE HHIEKCUPOBaHUE

Git mocTaBJsieTca BMeCTe CO CKPUIITaMHU, KOTOphIe YIIPOIIAl0T BHIIIOJTHEHNE HEKOTOPHIX 3aiad U3
KOMaH/IHOM CTpPOKHU. B 3TOM pasfese Mbl pacCMOTPUM HECKOJIbKO HWHTEPaKTHUBHBIX KOMaH[,
KOTOpble MOTYT VIIPOCTHUTH CO3[[aHHe KOMMUTOB, IIO3BOJISSI BKJIHYAaTh B HHUX TOJIBKO
ompefleIEHHBINM Habop GaiyoB M MX yacTed. ITM HHCTPYMEHTHI OUeHb II0JIe3HBI, €CJIU BHI
W3MEeHUJIU MHO0>KeCTBO (QaiiioB, a 3aTeM PEeIHIM, YTO XOTHUTe YTOOBI 3TH M3MeHeHUs ObUIM B
HEeCKOJIbKUX MaJIeHbKUX ITOHSATHBIX KOMMUTAX, & He B OJJHOM OOJIBIIIOM U 3allyTaHHOM. TaKuM
crroco60M BBl CMOYKETe TapaHTHUPOBATb, YTO Ballld KOMMHUTHI IIPeJCTABJISIIOT JIOTHYECKHU
pasziesiéHHbIe U3MeHEeHUs ¥ MOTYT OBITH JIETKO IIPOpeIleH3UPOBAaHbI BalllUMU KOJLJIETaMH.

Ecsi BBI BBIIIOJTHUTe ¢it add ¢ ommuel -i WM --interactive, Git mepeliéT B MHTepaKTUBHBIN
KOHCOJIBHBIY PeKUM, 0TOOpasuB YTO-TO II0Z00HOe:

$ git add -i
staged unstaged path
1: unchanged +@/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1ib/simplegit.rb

**%* Commands ***

1: [s]tatus 2: [u]pdate 3: [r]evert 4: [a]dd untracked
5: [platch 6: [d]iff 7: [q]luit 8: [h]lelp
What now>

BEI MOJKeTe BHJIeTh, YTO 3Ta KOMaH/ja II0Ka3bIBaeT Ballly 06J1acTh IOATOTOBJIEHHBIX U3MEeHEHHU B
YHUKaJIbLHOM IIpeJICTaBJIeHUU — BOOOIIe TOBOPS, Ty >Ke MHPOPMAIIHUI0 BBl IOJYUYUTE C IIOMOIILI0
KOMaH/bI git status, HO HeCKOJIbKO 6oJsiee C’KaTO U MHPOPMATHUBHO. JTa KOMaH/ia II0Ka3bIBaeT
IIPOUH/IEKCUPOBaHHbIE U3MEHEHUS CIeBa, a HeIIPOUH/IeKCPOBaHHbIE — CIIpaBa.

3aTeM ciefiyeT pasfesl co CIIMCKOM KoMaH/[. C UX IIOMOIIBI0 BBl MOYKETe BBIIIOJTHUTH MHOKECTBO
Belllell — 106aBUTh WJIM HCKJIKYNATH Qaiyibl U3 HHJAEKCa, [00aBUTh B HHJIEKC 4dacTh Qaios,
no6aBUTH B HHIEKC HeOTCIe)XHBaeMble Galabl MW IIPOCMOTPETH IIPOMHJEKCHPOBaHHBIE
U3MeHeHUsI.
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JAob6aBjieHue U yaajieHue ¢aijioB M3 HHAEKCa

Ecyti BBI BBeJIeTe 2 MJIH U B TI0JIe BBofia What now>, CKPHIIT CITPOCHT Y Bac KaKue (pamIbl BBl XOTHTE

I06aBUTH B UHJIEKC:

What now> u
staged unstaged path
1 unchanged +0/-1 T0DO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1lib/simplegit.rb
Update>>

Jl1a no6asieHud B uHAeKC ¢parroB TODO u index.html, Bl MOKeTe BBeCTH UX HOMepa:

Update>> 1,2

staged unstaged path
* 1t unchanged +@/-1 TODO
* 2: unchanged +1/-1 index.html
3: unchanged +5/-1 1lib/simplegit.rb
Update>>

CHMBOJI * y Ka’K[,0T0 U3 3TUX $palyIoB 03HAYaeT, UTO $paiiy BEIOpaH A1 HH/IeKCUPOBaHUd. ECIU BBl
Ha)xMéTe Enter, He BBO/ig HUUeTO B II0Jie BBoja Update>>, Git ;06aBUT B UHJIEKC BCE, YTOOBI OBLIO

BBIOpaHO paHee:

Update>>
updated 2 paths

**% Commands ***

1: [s]tatus 2: [u]pdate 3: [r]evert 4: [a]dd untracked
5: [platch 6: [d]iff 7: [qluit 8: [hlelp
What now> s
staged unstaged path
1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 1ib/simplegit.rb

Kak BBl MO)KeTe 3aMeTUTh, ceriyac ¢pariabpl TODO m index.html mob6aBiieHBI B MHEKC, a ¢amli
simplegit.rb Bcé e1ré HeT. Ec/i BBl B 3TOT MOMEHT XOTUTE UCKIIUUTE paityi TODO 13 uHzeKca, Bbl
MO>KeTe HCII0Ib30BaTh OMITUH 3 UJIH r (JI/IsT BRIIIOJIHEHUS revert):
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*** Commands ***

1: [s]tatus 2: [u]pdate 3: [r]evert 4: [a]dd untracked
5: [platch 6: [d]iff 7: [qluit 8: [hlelp
What now> r
staged unstaged path
1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 1lib/simplegit.rb
Revert>> 1
staged unstaged path
* 1. +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 1lib/simplegit.rb

Revert>> [enter]
reverted one path

[TocMOTpeB CHOBa Ha COCTOSIHME Balllero pabouero kKartasiora Git, Bel yBUAUTe, 4TO ¢daria T0DO
UCKJII0YEH U3 UHJeKca:

*** Commands ***

1: [s]tatus 2: [u]pdate 3: [r]evert 4: [a]dd untracked
5: [platch 6: [d]iff 7: [qluit 8: [h]lelp
What now> s
staged unstaged path
1: unchanged +0/-1 T0DO
2: =1 nothing index.html
3: unchanged +5/-1 1ib/simplegit.rb

i1 TOTO, UTOOBI IIOCMOTPETH W3MEHEHUs, KOTOphble BBl N00ABWJIM B UHJEKC, Bbl MOYKeTe
UCII0JIb30BaTh KOMaHAy 6 u d (g1 BeintosiHeHud diff). OHa mmoka)keT BaM CIIMCOK J00aBJI€HHBIX B
uHIeKC ¢alaoB, U Bbl MOXKeTe BBIOpaTh OAWH M3 HUX, [JII KOTOPOTO BBl XOTHUTE YBUIETH
nob6aBJjIeHHBIE B HH/IEKC U3MeHeHHs. ITO 0UeHb IT0X0>Ke Ha BBIBOJ KOMaHbI git diff --cached:
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*** Commands ***

1: [s]tatus 2: [u]pdate 3: [r]evert 4: [a]dd untracked
5: [platch 6: [d]iff 7: [qluit 8: [hlelp
What now> d
staged unstaged path
1: +1/-1 nothing index.html

Review diff>> 1

diff --git a/index.html b/index.html
index 4d07108..4335f49 100644

--- a/index.html

+++ b/index.html

@@ -16,7 +16,7 @@ Date Finder

<p id="out">...</p>

-<div id="footer">contact : support@github.com</div>
+<div id="footer">contact : email.support@github.com</div>

<script type="text/javascript">

Hcriosib30BaHUE 3THUX OCHOBHBIX KOMaH]I B UHTEPAKTUBHOM peXuMme KoOMaHAbl add, MOXKeT
YIIPOCTUTH BaM paboTy ¢ Balllei 06J1aCThI0 IIOATOTOBIEHHBIX U3MEeHEeHU .

HHaekcHpoBaHHE II0 YaCTIM

B Git cyiiecTByeT BO3MOXKHOCTh MH/IEKCUPOBATh He TOJILKO GaiIbl I1eJIMKOM, HO U HEKOTOPhIe UX
yacTty. Hammpumep, ecyiv BbI cesiaid B ¢aiite simplegit.rb 1Ba M3sMeHeHU U XOTUTe 100aBUTH B
UHJIEKC TOJIBKO OJHO U3 HUX, JOOUTHCA 3TOro B Git oueHb JierKo. B IIosie BBO/a B peXume
UHTEePaKTHUBHOIO UHJEKCUPOBAaHUS BBeIUTe 5 WM p (Iy1d BhIlIosiHeHUd patch). Git cripocut y Bac
Kakye $arbl BBl XOTUTe 100aBUTH B MHJEKC YaCTUYHO; a 3aTeM [JI1 KaXK[ 0l 4acTHU BbIOPaHHBIX
¢darisioB OH OyZeT IOKasblBaTh M3MEHEHUS B HEU U CIIpallliBaThb XOTUTE JIU Bbl JOOABUTH B
HUHJIEKC 3Ty YacTh:

diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index dd5ecc4..57399e0 100644
--- a/lib/simplegit.rb
+++ b/1lib/simpleqgit.rb
@0 -22,7 +22,7 @@ class SimpleGit
end

def log(treeish = 'master')
- command("git log -n 25 #{treeish}")
+ command("git log -n 30 #{treeish}")
end

def blame(path)
Stage this hunk [y,n,a,d,/,j,J,9,e,7]?
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B 3TOM TOUKe y Bac eCTh MHOKeCTBO BApUAHTOB JaJIbHEUIIIUX TeUCTBUU. Eciu BBl BBeZETe 7, Git
0TOOpPAa3UT, YTO UMEHHO Bbl MOYKeTe C/eJIaTh:

NobaBnTb B MHAeKC 3Ty 4acTtb [y,n,a,d,/,j,J,q9,e,7]? ?

y - 0obaBuUTb B MHAEKC 3Ty 4yacTb

n - He 0ObaBNATb B MHAOEKC 3Ty uacTb

a - pobaBuTb B MHAOEKC 3Ty M BCe OCTaBLIMECA B 3TOM alisie yacTu

d - He nobaBNATb B MHAEKC 3Ty W BCe OCTaBWMecA B 3TOM ansie yactu

g - nMepenTn K HEeKOTOpPOM yacTh darina (g - mokasbiBaeT CMMCOK YacTel U 3aTeM
BbinosHAeT nepexof, g<N> - meperitn Kk yacTtu N)

/ - HAWTW UYacTb, COOTBETCTBYIOLWYI PErYSAPHOMY BblIPaXXEHWNHO

j - OTNIOXUTb MPUHATWE PeWeHUs MO 3TOW YacTh, MNEepPenTn K CredyrWen yacTu,
peLeHmne no KOTOPOW He MPUHATO

J - OT/IOXKUTb NPUHATUE PELUEHUA MO 3TOW YaCTU, MNEPENTU K Crefylollen yacTum
k - OTNOXWUTb MPUHATWE pelleHns Mo 3TOW YacTu, MeperTw K MNpedblayuen yacTu,
pelleHne No KOTOPOM He MPUHATO

K - oTnoxuTb NpuHATWE pelleHns Mo 3TOW YacTu, MepenTw K Mpedblaylien JyacTu
S - pa3buTb TeKyLlLy 4YacTb Ha YaCTW MeHblUero pasMepa

€ - BPYUYHYIO OTpefakTMpOBaTb TEKYLLYH 4acTb

? - 0oTOBpa3nUTbL NOMOLLb

O6bIUHO BBl OyfeTe BBOAMUTH Yy HJIHU N, €CJIM BBl XOTHUTe HH/IEKCHPOBATh Ka’KAyH 4YacTh IIO
OTZeJIbHOCTH, HO MHJeKCallks BCeX YacTed B HEKOTOPBIX ¢aiiax WM OTKJIaJbIBaHHE PellleHUs
110 MHJEKCaI[HI0 YaCTH TaK)Ke MOJKeT OBITh I10JIe3HBIM. ECJIM BBl J06aBUJIN B HH/IEKC OJHY 4acThb
¢aiyla, HO He [00aBUJIM [PYIylI0, COCTOSIHHE Ballero pabodyero karasora OyzeT II0J06HO
IIpUBeIEHHOMY JiajIee:

What now> 1
staged unstaged path
1: unchanged +0/-1 TODO
2: +1/-1 nothing index.html
3: +1/-1 +4/-0 1ib/simplegit.rb

ObpaTuTe BHUMaHHE Ha CoCcTogHUe ¢ariia simplegit.rb. OHO roBOpUT BaM, UTO 4YacTh CTPOK
¢aiiyia gobaByieHa B MH/IEKC, @ 4aCTh HeT. TaKuM 06pa3oM, Bbl YaCTUYHO IIPOMHIEKCUPOBAJIN 3TOT
¢darii. B taHHBIM MOMEHT BBl MOJKeTe BBIMTU U3 UHTEPaKTHUBHOIO pe)kuMa KOMaH[HI git add u
BBIIIOJIHUTSE git commit, YTOOBI 3adHUKCHUPOBATH YaCTUYHO IIPOUH/IEKCUPOBaHHbIe QaliIbl.

Taxoke BaM He 00s3aTeJIbHO HAaXOJUTHCA B UHTePaKTUBHOM pe)KHUMe HHIeKCUPOBaHUS (QaiiioB
IJTd BBITIOJTHEHUS YaCTUYHOU MHIeKCalluU $paiiyioB — BBl TaK)Ke MOYKeTe 3aIlyCTUTh eé, NCII0Ib3yS
KoMaHbI git add -p mn git add --patch.

BoJiee TOro, BBl MOKeTe HCII0JIb30BaTh PaboTy € OT[eJbHBIMU YacTAMU GamsIoB i1 4aCTUYHOIO
BOCCTaHOBJIeHUA (alIoB C IIOMOIIBI0 KOMaHABI reset --patch, Mg IlepekyroueHUs 4YacTed
darsoB ¢ IIOMOINBI KOMaHAbI checkout --patch M Aj1d IpUIPATHIBAHMS YacTed ¢aiyioB C
IIOMOIIBI0 stash save --patch. MBI pacCMOTPHUM KaKAyH U3 ITUX KOMaH[ 60Jjiee II0pO6HO, Korja
6yZeM u3yyaTh 60jiee IIPOIBUHYThHIe BAPUAHTHI UX UCII0JIb30BaHUS.
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IIpunpsaTeIBaHUE U OUHUCTKA

YacTo 110Ka BBl paboTaeTe HaJ, OJHOM YacThIO Balllero IIPOeKTa U BCE HAXOQUTCS B OecCIiopsjke, y
Bac BO3HHUKaeT jKeJlaHWe CMeHUTh BeTKY M I10paboTaTh HaJ, 4eM-TO ellé. CII0)KHOCTB IIPH 3TOM
3aKJII0YaeTCsd B TOM, UTO Bbl He XOTUTEe GQUKCUPOBATh HAIIOJIOBUHY C/leJIaHHYI0 Pab0Ty TOJIBKO I
TOI0, YTOOBI UMEeTh BO3MOKHOCTL BEePHYTHLCH K Hel 1103>Ke. CIIpaBUTHCA C Hell IIoMoraeT KoMaH/a
git stash.

Omnepartus stash 6epeT u3MeHEHHOe COCTOSTHUE Balllero pabouero KaTtasaora, TO eCTb U3MeHEHHbIe
OTCJIe)KHBaeMble Qpalyibl U IIPOUHeKCUPOBaHHbIe U3MEHEHUs, U COXpaHseT UX B XpaHUIHIIE
He3aBepIIEHHBIX U3MEHEHUH, KOTOPhIe BBl MOYKETE B JIF000€ BpeMsI IPUMEHHUTH 06PaTHO.

ITepexod Ha git stash push

B kxoHile okTs0psg 2017 roma B CIHCKe pacChUIKU Git IIPOXOAUIO OOIIMPHOE
obCcy>KIeHHe, II0 HTOraM KOTOPOro KOMaHza ¢it stash save IIpu3HaHa
yCTapeBIllel B II0JIb3y CYI[eCTBYIOIEN ajlbTepHATUBEI git stash push. OcHOBHas

MIPUYMHA 3TOTO 3aK/II0YaeTcs B TOM, YTO B git stash push ecTb BO3MOXKHOCTH
0 COXpaHUTH BBIOpaHHBIE cheyudukayuu nymu, 4To He MOJfep>KUBaeT git stash
save.

KomaHpma git stash save He mcuesHeT B OJirDKaHlllee BpeMsl, II09TOMYy He
GecriokoiTech 0 eé BHe3aIlHOM ITponake. Ho BBl MOYKeTe HauaTh Iepexo/ Ha push
IIJI KCIIOJTb30BaHUS HOBOM QYHKITMOHAIbHOCTH.

IIpunpsaThIBaHNE BallluX HapabOTOK

11 TIpuMepa, IIPeJIIONIOKUM, YTO BBl IIepellUIM B CBOM IIPOEKT, HayajJu paboTaTb HaJ,
HeCKOJIbKUMHU QaijlaMy U, BO3SMOYKHO, 00aBUJIM B MHEKC U3MeHEeHUs OJHOI0 U3 HUX. EC/IM BEI
BBIIIOJIHUTE it status, To yBHWTe Ballle U3SMEHEHHOE COCTOSHUE:

$ git status
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: 1ib/simplegit.rb

Teliephb BBl XOTUTE CMEHUTH BETKY, HO II0KA He XOTUTe QUKCUPOBATH Ballll TeKYIlHe HApaboTKY;
II03TOMY BBl IIPUIIpsTYETe 3TU H3MeHeHHs. /[lJId TOro, 4YTOOBI IIPHUIIPSATAaTH H3MeHEHUe B
BBIJIeJIEHHOE JIJISI 3TOTO CIelTHaIbHOe XPaHUJIHIIE, BEITIOJHUTE git stash mutwm git stash push:
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Sergey
Выделение

Sergey
Выделение


$ git stash

Saved working directory and index state \
"WIP on master: 049d078 Create index file"

HEAD is now at 049d078 Create index file

(To restore them type "git stash apply")

Tenepb BbBI MOKeTe YBUIETD, UTO pa6oqaﬂ KOITHUA HE COAECPKUT H3MEeHEeHHUU:

$ git status
# On branch master
nothing to commit, working directory clean

B MaHHBIE MOMEHT BBl MOYKeTe JIETKO IIepeKJIHYaTh BeTKH U paboTaTh B JHOO0M; Balld
U3MeHEeHUs COXpaHeHbl. UTOOBI IIOCMOTpPeTh CIIMCOK IIPUIIPATAHHBIX U3MEHEHUM, BBl MOJKETe
HUCII0JIb30BaTh git stash list:

$ git stash list

stash@{0}: WIP on master: 049d078 Create index file
stash@{1}: WIP on master: c264051 Revert "Add file_size"
stash@{2}: WIP on master: 21d80a5 Add number to log

B maHHOM IIpuMepe, IpeABapUTeJIbHO OBLIN IIPUIIPSITAaHbI [BA U3MEHEeHUsI, [I09TOMY Telleph BaM
NOCTYIIHBI TPU PAa3IMUYHBIX OTJIOKEHHBIX HApabOTKU. BBl MOXKeTe NPUMEHHUTH TOJBKO 4YTO
[IpUIIPSATAHHbIE U3MEHEHUS, UCII0JIb3ys KOMaH/y, yKa3saHHYI0 B BbIBOJle UCXOJHOM KOMAaHZABL: git
stash apply. Ecoii BBl XOTUTE IPUMEHUTH OHO U3 IIPEebIAYINUX IIPUIIPITaHHBIX U3SMEHEeHUU, BhI
MOJKeTe CJieslaThb 3TO, HCIOJIb3ysl ero uUMs, BOT Tak: git stash apply stash@{2}. Eciu BBl He
yKaykeTe UM, TO Git II0IbITaeTCd BOCCTAHOBUTD CaMoe II0C/IeHee IIPUIIPATAaHHOE U3SMeHEHUe:

$ git stash apply
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  index.html
modified: 1ib/simplegit.rb

no changes added to commit (use "git add" and/or "git commit -a")

Kak BupauTe, Git BoccTaHOBMJ B (Qaiislax M3MeHeHHs, KOTOphle Bbl OTMEHMWJIM paHee, KOIZa
IIpATaJd CBOM HapabOTKU. B maHHOM ciy4dae IIpH IIPUMeHEHHUHM OTJIO)KEHHBIX HapabGOTOK Balll
paboumii kartasor 6pLI 6e3 M3MeHeHHH, a BBl IIBITAJIMCh IIPUMEHUTh HUX B TOM JKe BeTKe, B
KOTOPOMY BBl UX W COXPaHWJIN; HO OTCYTCTBHE U3MeHeHU! B pabodyeM KaTasore ¥ IpIMeHeHHe UX
B TOH ’Xe BeTKe He SBJIAIOTCI HeOOXOAHMMBIMH YCJIOBUSMH IS YCIIEITHOIO BOCCTaHOBJIEHUS
IIPUIIPSAATAaHHBIX HapaboTOK. Bbl MOJKeTe IPUIPSITAaTh HM3MeHeHUs, HaXOAdaCh B OFHOM BeTKe, a
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3aTeM IIepPeK/IIOUYMTBLCA Ha APYIYI0 M II0IIPO60BaTh BOCCTAHOBUTHL 3TH HU3MeHeHHUs. Tarxoke IIpHU
BOCCTaHOBJIEHHUH IIPUIIPITAaHHBIX HapabOTOK B BallleM pabodyeM KaTasIore MOTYT IIPUCYTCTBOBATh
U3MeHEHHble M He3aQUKCUpOBaHHBIE ¢ailyibl — Git BBIIACT KOHQJIMKTHI CAHUSHUSI, €CIU He
CMO>KeT BOCCTAHOBUTH KaKHe-TO HapabOTKH.

CrpsiTaHHBIe U3MeHeHUs OyAyT IMpUMeHeHbl K BalluM ¢aiyiam, HO paiiibl, KOTOpPble BBl paHee
n06aBJIsIM B UHIEKC, He OYAyT J06aBJIeHHl TyJa CHOBA. /[JIs1 TOr0, YTOOBI 9TO OBLIO CZeJIaHO, BbI
NOJDKHBI 3aIllyCTUTh git stash apply ¢ ommued --index, IIpU KOTOPOM KOMaH/A IIOIIBITAETCS
BOCCTaHOBUThb HM3MeHEeHUs B UHeKce. ECIM BBl BBIIOJHUTE KOMaHJy TaKUM 00pasoM, TO
IIOJIHOCTHI0 BOCCTAHOBUTE Ballle UCXOTHOE COCTOSHUE:

$ git stash apply --index
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified: 1ib/simplegit.rb

Komanga apply TOJBKO IIBITAa€TCSI BOCCTAHOBUTH IPUIIPITaHHble HapaOGOTKU —IIPU 3TOM OHHU
OCTaHyTCS B XpaHUJIHIIE. IS TOTO, YTOOHI YAAIUThH HUX, BBl MOYKeTe BBIIIOJHUTE git stash drop,
yKa3aB UMs yJaIsieMbIX U3MeHeHUH:

$ git stash list

stash@{0}: WIP on master: 049d078 Create index file
stash@{1}: WIP on master: c264051 Revert "Add file_size"
stash@{2}: WIP on master: 21d80a5 Add number to log

$ git stash drop stashe{0}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

BBI Tax>Xe MO’KeTe BBIIIOJTHUTH g'lt stash pop, YTOOBI IIPHUMEHHUTH IIPUIIPATAaHHBIE U3MEHEHUA U
TYT Ke YIa/IUTh UX W3 XpPaHUJIHUIIIA.

Heo6bI9YHOE IPUNIPATHIBAHUE

YV IpUNpSTaHHBIX U3MeHEeHHUH eCTh HeCKOJIbKO [OIIOJHUTEJIbHBIX BapHaHTOB HCII0JIb30BaHUS,
KOTOpBIe TakKKe MOTYT OBITH II0JIe3HBI. IIepBBINM —3TO KCIO0Jb30BaHUE [JOBOJIBHO IIOIYJISPHOM
OIILTHH --keep-index ¢ KOMaHOM git stash. OHa mpocuT Git He TOJIBLKO IIPUIIPATATE TO, UYTO BBI yoKe
L00aBUJIU B UHIEKC, HO O/JTHOBPEMEHHO OCTaBUTh 3TO B UHJIEKCe.
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$ git status -s
M index.html
M 1ib/simplegit.rb

$ git stash --keep-index
Saved working directory and index state WIP on master: 1b65b17 added the index file
HEAD is now at 1b65b17 added the index file

$ git status -s
M index.html

JIpyroM pacrpoCcTpaHEHHBIM BapHUaHT, KOTOPBIM BB, BOSMOXKHO, 3aXOTHTe HCII0JIb30BaTh — 3TO
IIPUIIPATaTh IIOMHUMO OTCJIeKMBaeMBbIX QalyIoB TakKe U HeOoTc/leXHuBaeMsble. [Io yModyaHHUIo git
stash O6yzeT coxpaHATh TOJIBKO M3MeHEHHbIe U IPOUHEKCUPOBaHHbIE omc.iexcusaemvle Gamiibl.
Ecim BBl yKakeTe OIIUI0O --include-untracked mm -u, Git TaxKe IIPpUIIpIYeT BCe
HeOoTC/Ie)KHuBaeMble Gaiiibl, KOTOPHIe BBl CO3/aand. OHAKO BK/IIOUEHHE 3TOM OIIIUHU II0-IIpesKHEMY
He OyjeT IIpATaTb (Gaabl C ABHBIM HMIHOPHPOBAHUEM; UTOOBI [JOIIOJIHHUTEJIBLHO IIPUIIPATATh
UTHOpPHUpPYeMble Qpaiibl, UCIIOJIb3YHTe --all (I IIpocTO -a).

$ git status -s

M index.html

M 1ib/simplegit.rb
7?7 new-file.txt

$ git stash -u
Saved working directory and index state WIP on master: 1b65b17 added the index file
HEAD is now at 1b65b17 added the index file

$ git status -s
$

M HakoHell, eCJId BBl yKakeTe ¢uar --patch, Git He OyJeT HMU4Yero IIpsTaTh, a BMeCTO 3TOIO B
UHTEePAaKTUBHOM peKHMe CIIPOCUT Bac O TOM, KaKHe U3 U3MeHEeHUM Bbl XOTUTE IPUIIPITATh, a
KakKye 0CTaBUTh B BallleM paboyeM KaTaJiore.
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$ git stash --patch
diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index 66d332e..8bb5674 100644
--- a/lib/simplegit.rb
+++ b/1ib/simplegit.rb
@@ -16,6 +16,10 @@ class SimpleGit
return ‘#{qgit_cmd} 2>8&1".chomp

end
end

+
+ def show(treeish = 'master')
+ command("qgit show #{treeish}")
+ end

end

test

Stash this hunk [y,n,q,a,d,/,e,?]? y

Saved working directory and index state WIP on master: 1b65b17 added the index file

Cos,z;a}me BETKH U3 IIPUIIPATAHHBIX N3MEeHEeHHH

EciM BBl CIpSATaTd HEKOTOpPhle HM3MEHEHHS, OCTAaBMJIM WX HA BPEMs, a CaMU IIPOIOJDKUIH
paboTaTh B TOH >Ke BeTKe, ¥ BaC MOT'YT BO3HUKHYTH IIPO6JIEMBI C BOCCTAHOBJIEHHEM HapabOTOK.
Ecsim BoccTaHOBJIeHHe OyfeT 3aTparuBaTh ¢aiyl, KOTOPBIM yKe OBLT M3MeHEH C MOMeEHTa
COXpaHeHUs HapabOTOK, TO BRI MOJYUHUTEe KOHQIUKT CIAUSHHUS U JOJDKHBI OyIeTe ITOIBITAaThCS
paspemuTh ero. Ecoiu BaM Hy>KeH 60Jiee IIPOCTOH CII0co6 CHOBA IIPOTECTHPOBATh IPUIIPSTAHHBIE
W3MeHeHUs], BBl MOKeTe BBIIIOJTHUTb KOMaHAy git stash branch, koTopast co3facT A5t Bac HOBYIO
BETKY, ITepeHET Ha KOMMUT, Ha KOTOPOM BBI GBLIH, KOI7Ia IIPSITaIM CBOM HapabOTKH, IIPUMEHUT
Ha HEM 3TU HapabOTKU U 3aTeM, eCJIU OHU IIPUMEHWINCH YCIIENTHO, YIaJIUT 3TH IPUIIPITaHHbIe
M3MeHEeHUs:
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$ git stash branch testchanges
M index.html
M 1lib/simplegit.rb
Switched to a new branch 'testchanges'
On branch testchanges
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified: 1lib/simplegit.rb

Dropped refs/stashe{0} (29d385a81d163dfd45a45232ce81648736b8b014)

JTo ymo6HOe COKpallleHHe JIJIT TOTO, YTOOHI JIETKO BOCCTAHOBUTDL IPUIIPSITaHHbIe M3MeHeHUsS U
nopa6oTaTh HaJi HUMHU B HOBOU BeTKe.

Ouucrka pabouyero karajora

HakoHeI1, y BaCc MO>KeT BOSHUKHYTh JKeJIaHUe He IIPsITaTh HEKOTOPhle U3 M3MeHeHUH WiIH GpaityioB
B BalleM paboueM KaTaJioTe, a IPOCTO M36aBUTHLCS OT HUX. KomaH/a git clean czesiaeT aTo /I
BaC.

OfHOM M3 PacIpOCTPaHEHHBIX IIPUUMH [JIS1 3TOTO MOYKET OBIThH y/laJleHHe Mycopa, KOTOPBIH ObLI
CreHepHpOBaH IIPU CIUSHUU WIN BHEIIHUMU YTHJIUTaMHU, WIH yhaaeHUe apTedakToB COOPKU B
Iporiecce eé OUUCTKH.

BaM HY>KHO OBITH OUeHb AKKyYpPaTHBIMHM C 3TOM KOMAaHOM, TaK KaK OHa HIpeAHa3HaueHa [JIst
yIaJeHus] HeOTCIeKUBAeMbIX (aiioB M3 Balmero pabouero KaTrasora. /Jlake ecjJd BBI
IepeayMaeTe, OUYeHb UYAaCTO HeJIb3s BOCCTAHOBUTHL COMEPKHMOe TakKux ¢aiaoB. Bosee
6e30ITacHBIM BapHaHTOM SIBJISIETCS MCIIOJIb30BaHMEe KOMaHABI git stash --all g ymaneHus
BCEro, HO C COXpaHeHUeM 3TOTO B BUJIe TPUIIPSATAaHHBIX U3MeHEeHUH.

[IpeTIoI0KUM, BBl XOTHUTE YAQJIHUTh MyCOP M OYHUCTHUTH Balll paboYMi KaTaJIOT; BBl MOYKETE
clleJIaTh 3TO C TOMOIIBK git clean. I yAaJeHUsI BceX HEOTCAEKHMBaeMbIX GaiijioB B BallleM
paboueM KaTaJiore, BEI MOYKETe BBIIIOJHUTEL KOMaHy git clean -f -d, KoTopas ymaauT Bce $paiiibl
M TakXKe BCe KaTaJIOTH, KOTOPhIE B Pe3yIbTaTe CTAaHYT MyCThIMH. Omrms -f 3Hauut 'force' mim
IPYTUMH CJIOBAMU «IeHACTBUTETHLHO BBIIOJHUTE 3TO».

Ecii BRI XOTHUTe TOJILKO IIOCMOTPETh, UTO OYIET C/iesIaHO, BBl MOXKeTe 3aIlyCTHUTh KOMaHJy C
omryed -n, KOTOpas O3HadyaeT «UMUTHPYH paboTy KOMaHABI M CKa>KHU MHe, YTO ThHI Oydewlb
YIQISITh».
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$ git clean -d -n
Would remove test.o
Would remove tmp/

ITo yMoyl9yaHUIO KOMaHfa git clean OyfeT yAaadaTh TOJIBKO HeOTCIeKHBaeMble Qpaiibl, KOTOpPbIe
He [100aBJIeHBl B CIIMCOK HMTHOPHUpPYeMBIX. JI060HM ¢aiia, KOTOPHIA COOTBETCTBYeT IIAa6JI0OHY B
BameMm .gitignore, MM OpyrHe HUIHOpPHUpyeMble ¢ailyibl He OyAyT yAaseHbl. ECIM BBl XOTUTE
YAAJIUTh U 9T $alsbl (HallpuMep, YAAIUTH BCe .0-Qpaiiibl, TeHepUpyeMble B IIpoliecce CO0PKH, U
TaKUM 00pasoM II0JIHOCTBIO OUMCTUTH COOPKY), BBl MOJKeTe IlepeflaTh KOMaH/le OUYUCTKH OIILHI0

-X.

$ git status -s

M 1ib/simplegit.rb
7?7 build.TMP

7?7 tmp/

$ git clean -n -d
Would remove build.TMP
Would remove tmp/

$ git clean -n -d -x
Would remove build.TMP
Would remove test.o
Would remove tmp/

Eciyiv BBI He 3HaeTe, 4TO C/eJlaeT IIPU 3aIlyCKe KOMaHza git clean, Bcerjma cHayasia BBIIIOJIHIUTE eé
C OIIIIHeH -n, UYTOOBI IIPOBEPUTH ABAXKIBL, Ilepel 3aMeHOU -n Ha - M BBIIIOJIHEHHEM HacCTOsIeln
OYMCTKHU. [[pyroi cIioco6, KOTOPBHIM IT03BOJIIET BaM 0oJiee TIaTeJbHO KOHTPOJIMPOBATH CaM
IIPOILIECC — 3TO BHIIIOJIHEHHE KOMAaH/BI C OIIIHUEN -1 (B «MHTEPAKTUBHOM» PEXKUME).

Huoke BBITIOJTHEHA KOMaHIda OYMCTKH B MHTEPAKTHUBHOM PE’KHUME.

$ git clean -x -i

Would remove the following items:
build.TMP test.o

*** Commands ***

1: clean 2: filter by pattern 3: select by numbers 4: ask
each 5: quit

6: help
What now>

TakuM o06pa3oM, BBl MOJKeTe IIPOCMOTPeTb KaKAbIM ¢aill HWHAWBUAYyaJIbHO MJIH YKasaTb
11a6JI0HEI 7151 YA,a/leHUsI B THTePaKTUBHOM peKHMe.
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Cy1ecTByeT IPUUY/IMBAs CUTyallHs, KOIZJa BaM, BO3SMOXKHO, IIPHU/IETCS IIPOSIBUTH
0CO0YI0 HACTOMYUBOCTD, IIOIIPOCUB Git OUMCTUTH Balll paboyu KaTasor. Ecy Bbl

0 OKasaJIMCh B paboueM KaTajore, B KOTOPHI BbI CKOIIMPOBAJIN WUJIN KJIOHUPOBAINU
Ipyrue pernosutopuu Git (BO3MOXKHO, B BHJle IOAMOAYIel), nake git clean -fd
OTKa)kKeTCs YIaJUTh 3TH KaTajJoIu. B TakKWX caydasgxX BaM HY)KHO [1006aBUTh
BTOPOM ITapameTp -f I aKIieHTUPOBAHHUA.

IToagmucek pe3yIbTaTOB Balleil pa0oThI

Git saBisgeTcd KpuUITOrpadUyecKd 3allUIEHHOM CHUCTEMOM, HO 3TH MeXaHHU3MBl CJIOKHBEI B
HUCI0Ib30BaHMM Ha cirydaii, eciu BhI 6epeTe y KOIO-TO B MHTepHeTe Pe3yJbTaThl ero paboThl U
XOTHUTE IIPOBEPUTH, UTO KOMMUTHI JIeICTBUTEJILHO II0JY4YeHbl U3 JOBEPEeHHOI0 UCTOYHUKA, B Git
eCThb HeCKOJIBKO CII0COO0B ITOAIIHCAaTh U IIPOBEPUTH UCXOLHUKH, UCII0Ib3ys GPG.

BBeagenue B GPG
Bo-miepBBIX, €CJM BBl XOTHTe UTO-JIM00 IIOAIIMCATh, BaM HEOOXOJUM HAaCTpPOoeHHBIH GPG u

IIepCOHAaIBLHBIN KIIIOY.

$ gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

pub  2048R/0A46826A 2014-06-04
uid Scott Chacon (Git signing key) <schacon@gmail.com>
sub  2048R/874529A9 2014-06-04

Ecyii y Bac HeT KJII0Ya, TO MO>KETe CTeHEPHUPOBATh ero KOMaH/IoM gpg --gen-key.

$ gpg --gen-key

Ecian Yy BacC €eCTb HpHBaTHLIﬁ K049 [JId IIOAITMCH, BBEI MOJKET€ HaCTPOUTHb Git Tak, 4TOOBI 3TOT
KJII0Y HCII0JIB30BaJICA OJId IIOAIINCH, YCTAaHOBHUB 3HAUYEHHE IIapaMeTpa user. Si gl'ﬂ ngkey.

$ git config --global user.signingkey 0A46826A

Tenepb, ecii BBl 3aX0THUTe, Git OyZeT II0 YMOJYaHUI0 HUCIIOJH30BaTh 3TOT KJIIOY JJIS ITOAIIHICH
TErOB ¥ KOMMHUTOB.

IHoamucek Teros

Eciix BBI HaCTpOMIx HpI/IBaTHI)Iﬁ K104 GPG, To MOXKeTe UCII0JIL30BaTh €ro JJIA IIOAIIMCH HOBBIX
TErosB. [[JIH 9TOI0 BEI JOJI’KHBI HCIIOJIB30BATh OIIITHIO -S BMECTO -a:
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$ git tag -s v1.5 -m 'my signed 1.5 tag'

You need a passphrase to unlock the secret key for
user: "Ben Straub <ben@straub.cc>"
2048-bit RSA key, ID 800430EB, created 2014-05-04

Eciu Tellepb I 3TOTO Tera BBl BBIIIOJIHUTE git show, TO yBUAWTe IPUKPEIJIEHHYI0 K HEMY CBOIO
GPG mofmuce:

$ git show v1.5

tag v1.5

Tagger: Ben Straub <ben@straub.cc>
Date:  Sat May 3 20:29:41 2014 -0700

my signed 1.5 tag
————— BEGIN PGP SIGNATURE-----
Version: GnuPG v1

1QEcBAABAgAGBQJITZbQ1AA0JEF@+sviABDDrZbQH/@9PfE5STKPVPlanr6qlv4/Ut
LQxfojUWiLQdg2ESIItkcuweYg+kc3HCyFejeDIBwIdpXt00rY26p@5qrpnG+85b
hM1/PswpPLuBSr+0CIDj5GMC2r2iEKsfv2fIbNWSiWAXVLoWZRF8BOMTqX/YTMbm
ecorc4iXzQu7tupRihs1bNkfvfciMnSDeSvzCpWAH17h8WjbhhqePmLm91AYqnKp
8S5B/1SSQuEAjRZgI4IexpZoeKGVDptPHXxLLS38fozsyi10QyDyzEgIxcIQVMXxVi
RUysgqjcpT8+iQMT1Pb1GfHR4XAhuOgN5Fx@6PSaFZhquiFez]28/CLyX5q+0IVk=
=EFTF

commit ca82abdff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

Change version number

IIpoBepka Teron

Jl711 IpOBEPKU IIOAIIMCAHHOIO Tera Bhl MOJKETe BOCIIOJIb30BaThbCS KOMaHMAOM git tag -v [tag-
name ]. OHa Ucmoyb3yeT GPG [ IIpoBepKU HMOAIINCH. YTOOBI BCE 9TO IIPABUJILHO Pab0oTaIo HY>KHO,
4TOOBI ITYOJIMYHBIN K/II0Y aBTOpa IIPUCYTCTBOBAJI B BallleM XpaHUIUIIe KII0Yen:
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$ git tag -v v1.4.2.1

object 883653babd8ee7ea23e6a5¢392bb739348b1ebb1

type commit

tag v1.4.2.1

tagger Junio C Hamano <junkio@cox.net> 1158138501 -0700

GIT 1.4.2.1

Minor fixes since 1.4.2, including git-mv and git-http with alternates.
gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Good signature from "Junio C Hamano <junkio@cox.net>"

gpg: aka "[jpeg image of size 1513]"

Primary key fingerprint: 3565 2A26 2040 E066 C9A7 4A7D C0C6 D9A4 F311 9B9A

Ecianu Yy BaC OTCYTCTBYET HY6JII/I‘-IHBII7I KJII0Y aBTOp4a, BBl YBUIUTE UTO-TO HO,ZLOGHOGZ

gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Can't check signature: public key not found
error: could not verify the tag 'v1.4.2.1'

ITogmuchr KOMMUTOB

B HOBBIX Bepcuax Git (HauuHag ¢ v1.7.9), BBl TaK)Ke MO>KeTe IIOAIIUCHIBATL OTAeIbHbIe KOMMUTEHI.
Eciii BaM HYJ)KHO IIOAIIMCBHIBATHL HEIIOCPEACTBEHHO CaMM KOMMMTEL, a He Terd, BBl MOYKeTe
eperaTh KOMaHe git commit OIIIfuIo -S.

$ git commit -a -S -m 'Signed commit'

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID 0QA46826A, created 2014-06-04

[master 5c¢3386c] Signed commit
4 files changed, 4 insertions(+), 24 deletions(-)

rewrite Rakefile (100%)
create mode 100644 1ib/git.rb

JIJ1s1 IIpoCMOTpa U IIPOBEPKH TaKUX ITOAIIHCEN y KOMaH/bI git log ecTh omIus --show-signature.
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$ git log --show-signature -1

commit 5c3386cf54bbala33a32da706aa5b2bc0155503¢2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID 0A46826A
gpg: Good signature from "Scott Chacon (Git signing key) <schacon@gmail.com>"
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Jun 4 19:49:17 2014 -0700

Signed commit

Taxoke BBI MOYKeTe, UCIIOJIb3ysl dopMaT ¢ %G?, HaCTpOUTH git log Tak, YTOOBI OH IIPOBEPSI U
oToOparkaJi Jito6yr0 06HAPY>KEHHYIO IIOIIUCH.

$ git log --pretty="format:%h %G? %aN %s

5¢3386c G Scott Chacon Signed commit

ca82abd N Scott Chacon Change the version number
085bb3b N Scott Chacon Remove unnecessary test code
al1bef@ N Scott Chacon Initial commit

B maHHOM OpHMepe BHAHO, YTO TOJBKO IIOCAESHHUN KOMMHUT KOPPEeKTHO IIOAIKCAaH, a BCe
IIpeabIAyInye HeT.

B Git, HaunHag c¢ Bepcuu 1.8.3, komaHAwl git merge u git pull ¢ MOMOIBI OIIUU --verify
-signatures MO’KHO 3aCTaBUThL IIPOBEPATH M OTKJIOHATH C/IMUSAHUSA, €CJIM KOMMUT He COLEpP>KUT
IoBepeHHOU GPG IIOAIIHCH.

Eciii BBl BOCIIOJIb3yeTeCh 3TOM OIIIHMeN IIPU CAUAHUM C BeTKOH, KOTOpas COAEP KUT
HeIIoAIIMCaHHble UK HEKOPPEeKTHO IIOAIINCaHHble KOMMUTEI, TO CIMSIHHE 3aBEPIIUTCS OIIHOKOM.

$ git merge --verify-signatures non-verify
fatal: Commit ab0618@ does not have a GPG signature.

Eciu coimBaeMas BeTKa COZIEP’KUT TOJILKO KOPPEKTHO IIOAIIMCaHHbIE KOMMMUTEI, KOMaH/da CIUIHHE
CHayvaJjia IIOKa’sKeT BCe ITPOBEPEHHbIE eu IIOAIIMCH, a 3aTe€M BBIIIOJITHHUT CaMO C/IHAHHE.

$ git merge --verify-signatures signed-branch
Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>
Updating 5c3386c..13adb5e
Fast-forward
README | 2 ++
1 file changed, 2 insertions(+)

Taxoke ¢ KOMaH/IOM git merge BhI MOJKETe HMCIOJIb30BaTh OIIIIUIO -S, B 3TOM CJIydae IIOJTy4YeHHBIHA B
pesyjbTaTe CIAUSHUS KOMMUT OyAeT HOAIMCaH. B cilefyoleM IIpUMepe BBIIIOJHIETCI U
IIpoBepKa Ka’KA0ro KOMMHUTA CIUBaeMOM BETKH, U IIOJIIHCH ITIOJIYUEeHHOTO B Pe3yJIbTaTe CIUSTHUSI
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KOMMHMTA.

$ git merge --verify-signatures -S signed-branch
Commit 13adb65e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID QA46826A, created 2014-06-04

Merge made by the 'recursive' strategy.
README | 2 ++
1 file changed, 2 insertions(+)

KakabIit J0/DKEH MOAIMUCHIBATHCS

KoHeuHO, IIOANUCHIBATE Teru M KOMMUTHL 3TO XOpOoIllasg H/esd, HO eCAIM BBl peIIuTe
BOCIIOJIb30BAaThCA el B BallleM 0O0BIYHOM paboueM IIpoIiecce, TO JO/DKHBI YA0CTOBEPUTHCS, UTO BCe
B Balllell KOMaH/ie IIOHUMAal0T, KaK BBIIIOJIHATH IIOAIINUCEL. ECZIM 3TOT0 He cesaTh, TO B UTOTe BaM
IIPUETCA IIOTPAaTUTh MHOTO BpeMeHH, 00bsCHSA KoJUIeraMHy, KakK Ilepe3anucaTb UX KOMMUTBI
IIOAIIMCAaHHBIMU BepCUsIMU. YIOCTOBEpPhTECh, UTO BBl pasbupaerech B GPG U IpenMyllecTBax,
KOTOpBIe HeCyT IIOAIIUCH, IIepes; TeM KaK HMCII0JIb30BaTh UX KaK YacTh Balllero paboyero mporiecca.

IIouck

BHe 3aBHCHMOCTH OT pasMepa KOJ0BOHM 6asbl, HaCTO BO3HHKaeT HEO0OXOJMMOCTh IIOMCKAa MecTa
BBI30Ba/OIIpe/iesleHUs QYHKIIHMHY WM II0JIy4YeHUs UCTOPUU U3MeHeHUs MeTofia. Git IIpefocTaBisieT
HECKOJIBKO II0JIE3HBIX YTHJINT, C IIOMOIIBI0 KOTOPBIX JIETKO M IIPOCTO OCYILECTBJIATH ITOHCK IIO
KOJly U KOMMHUTaM. MBI 06CyJIM HEKOTOPBIE U3 HUX.

Git Grep

Git rtocTaBJIgeTca ¢ KOMaH0M grep, KOTOpas I03BOJIsIeT JIETKO UCKaTh B UICTOPUYA KOMMUTOB MU B
paboueM KaTajore II0 CTPOKe WM PeryJasgpHOMY BBIpa’KeHHUI0. B cieLyrOIUX IIpuMepax, MBI
o6paTHMCA K UCXOHOMY KoZy caMoro Git.

[Io yMoJyaHUIO 3Ta KOMaHfa HIleT mo ¢daiysam B paboueM KaTajsiore. [lyid OTOOparkeHHs
HyMepalluy CTPOK, B KOTOPBIX IIPUCYTCTBYIOT COBIIA/[eHUs, BBl MOYKeTe IlepefiaTh KOMaH e OIIIHI0
-n.
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$ git grep -n gmtime_r
compat/gmtime.c:3:#undef gmtime_r

compat/gmtime.c:8: return git_gmtime_r(timep, &result);
compat/gmtime.c:11:struct tm *qit_gmtime_r(const time_t *timep, struct tm *result)
compat/gmtime.c:16: ret = gmtime_r(timep, result);

compat/mingw.c:826:struct tm *gmtime_r(const time_t *timep, struct tm *result)
compat/mingw.h:206:struct tm *gmtime_r(const time_t *timep, struct tm *result);

date.c:482: if (gmtime_r(&now, &now_tm))
date.c:545: if (gmtime_r(&time, tm)) {
date.c:758: /* gmtime_r() in match_digit() may have clobbered it */

git-compat-util.h:1138:struct tm *git_gmtime_r(const time_t *, struct tm *);
git-compat-util.h:1140:#define gmtime_r git_gmtime_r

BbI MOXKeTe IrepeaaTb KOMaH/ie grep ¥ Ipyrue nHTepeCHbIe OIIITHUN.

HampuMmep, OpH HCIIOJIB30BAaHUU OHNIIUM --count Git, B OT/IMUMEe OT HpebIAyIero IIpumMepa,
BBIBEJIET TOJIBLKO Te Gpaliyibl, B KOTOPHIX Hal/IeHbI COBIIa/IeHUSI U UX KOJIMUECTBO B KaXKIOM U3 3THUX
daios:

$ git grep --count gmtime_r
compat/gmtime.c:4
compat/mingw.c:1
compat/mingw.h:1

date.c:3
git-compat-util.h:2

Eciin BBI XOTHUTE YBUAETE METO[ HJIHA (PYHKI_II/IIO, B KOTOpPOM IIPpHUCYTCTBYE€T COBIIaJiIcHHE, BEI
MOJKeTe yKa3aTb OIIITHUIO0 -p:

$ git grep -p gmtime_r *.c
date.c=static int match_multi_number(timestamp_t num, char c, const char *date,

date.c: if (gmtime_r(&now, &now_tm))

date.c=static int match_digit(const char *date, struct tm *tm, int *offset, int
*tm_gmt)

date.c: if (gmtime_r(&time, tm)) {

date.c=int parse_date_basic(const char *date, timestamp_t *timestamp, int *offset)
date.c: /* gmtime_r() in match_digit() may have clobbered it */

31ech BBl MOYKeTe BUJIeTh, UTO gmtime_r BhI3bIBaeTCA U3 QYHKIIMM match_multi_number mmatch_digit
B ¢ariie date.c.

BBl Taxoke MOJKeTe HCKaThb CJIOKHBbIe KOMOMHAIIMK CTPOK, MCIIOJBL3ys OIIHI0 --and, KOToOpas
rapaHTHUpPyeT, YTO OyAyT 0TOOpa’keHbl TOJIBLKO CTPOKH, UMEIOIHe Cpa3y HeCKOJIbKO COBIIaJeHUM.
Hampumep, faBaiiTe B Ko0BOM 6ase Git Bepcuu 1.8.0 Hali/IéM CTPOKH, B KOTOPBIX IIPUCYTCTBYET
oIIpe/iesieHHe KOHCTAHTEL, cofieprKaliiee 0y U3 cTpoK «LINK» u « BUF_MAX».

B 3TOM mpuMepe Mbl TaK)Ke BOCIIOJIb3yeMCsI OMITUSIMU --break U --heading, KOTOpble ITOMOTalOT
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BBEIBECTH pe3yJIbTAaThl B 00JIee UUTaeMOM BH]IE.

$ git grep --break --heading \

-n -e '#define' --and \( -e LINK -e BUF_MAX \) v1.8.0
v1.8.0:builtin/index-pack.c
62:#define FLAG_LINK (Tu<<20)

v1.8.0:cache.h
73:#define S_IFGITLINK 0160000
74:#define S_ISGITLINK(m) (((m) & S_IFMT) == S_IFGITLINK)

v1.8.0:environment.c
54 :#define OBJECT CREATION MODE OBJECT CREATION USES HARDLINKS

v1.8.0:strbuf.c
326:#define STRBUF_MAXLINK (2*PATH_MAX)

v1.8.0:symlinks.c
53:#define FL_SYMLINK (1 << 2)

v1.8.0:z11ib.c
30:/* #define ZLIB BUF_MAX ((ulnt)-1) */
31:#define ZLIB _BUF_MAX ((ulnt) 1024 * 1024 * 1024) /* 1GB */

KomMmaHzia git grep MMeeT HeCKOJIBKO IIPeUMYINeCTB IIepe]; II0MCKOM C IIOMOIIbI0 TaKUX KOMaH[,
Kak grep W ack. Bo-IlepBBIX, OHa JeMCTBUTEJLHO ObICTpasd, BO-BTOPBIX—(git grep II03BOJIAET
HUCKaTh He TOJIBKO B paboyeM KaTajiore, HO U B JII0O0M Apyrom fepeBe Git. Kak Bbl BHUfieIH, B
IIPOIILJIOM IIpMMepe MBI UCKaId B CTAPOM BePCHU UCXOAHBIX KOMOB Git, a He B TeKyIlleM CHUMKe
darnos.

ITouck B )XypHaJjie usMeHeHUH Git

B03MO’KHO, BBI HIIeTe He IJe IIPUCYTCTBYeT HEKOTOPOe BhIpakeHue, a KOrja OHO CYIeCTBOBAJIO
uinu 6s110 fo6asiaeHo. KoMmaHa git log o6asaeT HEKOTOPBIMU MOIITHBIMU UHCTPYMEHTaMU IS
IIOMCKa OIIpeJleJIEHHBIX KOMMHTOB IIO0 COJEP)KUMOMY HX COOOIEeHUH WM COHEPKUMOMY
CeJIAaHHBIX B HUX U3MEHEeHUH.

Hampumep, eciu Bbl XOTHUTe HaWTH, Korja ObLia go6GaBiaeHa KoHcTaHTa ZLIB_BUF_MAX, To BBI
MOJKeTe C IIOMOIIBI0 ONIUH -S IIOIIPOCUTH Git IT0Ka3bIBaTh TOJIBKO T€ KOMMUTHL, B KOTOPBIX ObLIa
nobaBiieHa WM yajleHa 3Ta CTPOoKa.

$ git log -S ZLIB_BUF_MAX --oneline
e01503b z1lib: allow feeding more than 4GB in one go
efd49a7a z1ib: z1lib can only process 4GB at a time

Ecsi MBI ITIOCMOTPHUM Ha W3MeHeHUs, CAejlaHHble B 3TUX KOMMHUTAX, TO YBUAUM, UTO B ef49a7a
KOHCTaHTa ObljIa JoOaBJjeHa, a B e01503b — u3MeHeHa.
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Ecsii BaM HY>KHO HaWTH 4YTO-TO 6oJiee CJI0’KHOE, BBl MOJKeTe C IIOMOIIbI0 ONIMU -G IlepefaThb
peryssipHoe BhIpakeHUe.

ITouCK IO )KypHaIy H3MEeHEeHHI CTPOKH

JlpyTo#i, MMOBOJILHO IIPOABUHYTHIM, IIOMCK II0 MCTOPUH, KOTOPHIM ObIBaeT 4Ype3BBHIUAHHO
I10JIe3HBIM — IIOMCK I10 KUCTOPHUU U3MeHeHUM CTPOKH. ITa BO3MOYKHOCTD ObLiIa J06aBjIeHa COBCEM
HeJJaBHO UM II0KAa He IOJy4Ymsa W3BECTHOCTH. /IIS TOro, YTOGRI el BOCIIOJIL30BAThCS HYKHO
KOMaH/jle git log mepemaTh OMITHIO -L, B pe3ysbTaTe BaM Oy/leT ITOKa3aHa UCTOPUS U3MeHEHUS
GYHKITUH WJIH CTPOKU KOJIa B Balllel KOJI0BO# 6Gase.

Hampumep, ecjd MBI XOTHM VYBHIeThb BCe M3MeHEHHUs, NPOU3OIIeAIe C (QYHKIHUeH
git_deflate_bound B ¢arise z1ib.c, Mbl MOXKeM BBIIIOJIHUTL git log -L :git_deflate_bound:zlib.c.
JdTa KOMaHJa I0CTapaeTCsl ONpeleUTb I'PaHUIL QYHKIIMM, BBIIIOJIHUT IIOMCK II0 UCTOPUU U
IIOKa)kKeT BCe HM3MeHeHHs, KOTophle OBLIM cleslaHbl C QYHKITHMENM, B BHje Habopa maTued B
o6paTHOM HOPSIIKe 10 MOMEeHTAa CO3MaHUs QYHKITUH.

263



$ git log -L :git_deflate_bound:zlib.c

commit ef49a7a0126d64359c974b4b3b71d7ad42ee3bca
Author: Junio C Hamano <gitster@pobox.com>
Date:  Fri Jun 10 11:52:15 2011 -0700

z1ib: z1lib can only process 4GB at a time

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -85,5 +130,5 @@

-unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+unsigned long git_deflate_bound(git_zstream *strm, unsigned long size)

{

- return deflateBound(strm, size);
+ return deflateBound(&strm->z, size);

}

commit 225a6f1068f71723a910e8565db4e252b3ca21fa
Author: Junio C Hamano <gitster@pobox.com>
Date:  Fri Jun 10 11:18:17 2011 -0700

z1ib: wrap deflateBound() too

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -81,0 +85,5 @@

+unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+

+ return deflateBound(strm, size);

+}

+

Ecyin 119 Balllero si3bIKa IIporpaMMHUpoBaHud Git He yMeeT IIPaBUJIBHO ONpenesaaTh QYHKIIUU U
MEeTO/bI, BBl MOJKETE IlepeflaThb €My peryysipHOe BhIpaskeHHe. Hampumep, ciaefyromjas KoMaHIa
BBIIIOJTHUT TaKOM »JKe TIIOMCK KakK W mOpembigymas git  log  -L "/unsigned  long
git_deflate_bound/',/A}/:zlib.c. Takyke BBl MOJKeTe IlepefjlaTb HUHTepBaJl CTPOK HJIHM HOMep
OIIpefieIEHHOM CTPOKU U B 9TOM CJIydae BBl IIOJIYUHUTEe IIOX0KUU pe3ysIbTaT.

HcnpaBiieHHe HCTOPHUH

HeopHokpaTHO IIpu pa6oTe ¢ Git, BaM M0>KeT IIOTpe60BaThCI M0 KaKOH-TO IPHUUYMHE UCIPaBUTh
Ballly UCTOPHUI0 KOMMUTOB. OffHO U3 ITpenuMyIecTB Git 3aK/Ir0uaeTcs: B TOM, YTO OH II03BOJIsIET BaM
OTJIOXKUTh IIPUHSTHE peIlIeHHH Ha CcaMbli IIOCJAefHUM MOMeHT. OG6J1acTh IIOATOTOBJIEHHBIX
H3MeHeHHH I103B0JIIeT BaM PeIlIUTh, Kakue Qaiibl II0NaZyT B KOMMUT HEIIOCPeJCTBEHHO IIepes
eé BBINIOJTHeHUeM; Osiarofiapsi KoMaHfie stash Bbl MO)KeTe peluTh, YTO He XOTHUTe IIPO/I0JDKaTh
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pa60Ty HaJl KaKHMH-TO H3MEHEHHUsSIMH; TaKiKe€ BBl MOJKeETe€ HN3MEHUHTH YiKe COBepH_IéHHBIe
KOMMMTBI TaK, YTOOBI OHH BBIIVIAEJIN COBEPIIEHHO APYIUM 06pa30M. B uacTHOCTH, MOKHO
HU3MEHHUTH IIOPAO0K KOMMHTOB, COOGHJ,'EHI/IH WU U3MEeHEHHbIEe B KOMMHTaX Q)aﬁﬂLI, O6'LE/II/IHI/ITB
BMeCTe HJIN paS6I/ITB Ha YaCTH, IIOJIHOCTBIO YAa/JIUTh KOMMHMT —HO TOJIBKO OO0 TOTO, KaK BBEI
I10ae/IMTeCh CBOMMH HapaGOTKaMI/I C IPYyITUMH.

B JaHHOM pa3aeJie Bbl Y3HAdeTe, KaK BBIIIOJIHATE 3T OYE€HDb II0JIE3HbIE 3a/la4H, YTOOBI IIPUBECTHU
Balry UCTOPHIO KOMMHMTOB K KeJlaeMOMY BHIY 10 TOTO, KaK IIOJEJIUThCA el C OCTa/IbHbIMU.

He omnpasaaiime cgou Hapabomku, noKa 8bl UMu He 0080/1bHbl

OHO M3 OCHOBHBIX ITpaBUJI Git 3aKJIF0UAeTCsI B TOM, UTO, TaK KaK OOJIBIITYI0 YacTh
paboThl BBl [lejlaeTe B CBOEM JIOKAJIbHOM PpPeNO3UTOPUM, TO BBl BOJIBbHBI
IIepeIHChIBaTh CBOK HCTOPHIO /1I0KA/IbHO. OJHAKO, KaK TOJIBKO BBl OTIIPABUTE

O CBOM HapabOTKH, TO I3TO Yy>Ke COBCEM /[Ipyras HCTOPUS U BaM CJeIyeT
paccMaTpUBaTh OTIIpaBJIeHHbIe N3MeHeHUs KaK pUHaJIbHbIE JI0 TeX II0p, IIoKa Y
Bac He IIOSIBUTCS BecoMas IPUYMHA YTO-TO U3MEHUTh. ECJIM KpaTKo, TO BHI
TO/DKHBI BO37Iep>KaThbCs OT OTIPAaBKKM CBOMX H3MeHEHHH, II0Ka He OyjeTe
TIOJTHOCTBIO IOBOJILHBI ¥ TOTOBBI ITO/IEJTUTHCSI IMH CO BCEM MUPOM.

HN3meHeHHue IIOCJIEJHETO KOMMMUTA

Vi3MeHeHUe Balllero II0CJIelHer0 KOMMUTA, HaBepHOe, HauboJiee 4acToe UCIIpaBIeHHue UCTOPUH,
KOTOpoe BBl OyjleTe BHINOJIHATH. Hanbosiee 4acTo € BaIllUM IIOCA€JHHUM KOMMUTOM BaMm OyneT
HY)KHO cJleJIaThb [IB€ OCHOBHBIE OIlepaljii: WU3MEHHUTH CO000IleHHe KOMMMTAa WU HU3MEHHUTh
TOJIBKO YTO CJleJTaHHBIY CHUMOK, T00aBUB, N3MEHUB WIH yIaJIUB Qambl.

EC/IM BBl XOTUTE U3MEHUTE TOJILKO COOBIIEHHE BAIllero IIOC/IeIHer0o KOMMHUTA, 3TO OUeHb IIPOCTO:
$ git commit --amend

JTa KOMaH/ia OTKPOeT B BallleM TeKCTOBOM pe/laKTOpe COO0IIeHKe BaIllero I10cjieJHer0 KOMMHUTA,
IJIs TOTO, YTOOBI BBl MOIVIM €T0 MCIIpaBUTh. Kora BbI COXpaHUTe ero U 3aKpoeTe pefakTop, OyzieT
CO3AaH HOBBIM KOMMHUT, COJeprKallliii 3TO COOOIIeHHe, KOTOPHIM Telleph W Oy[eT BalluM
II0CJIeJHUM KOMMHUTOM.

Ecoii BBI cO3/ja/ili KOMMUT U 3aTeM XOTHUTE U3MEeHUTh 3aQUKCUPOBAHHBINA CHUMOK, J00aBUB WUIU
U3MeHUB Qalsbl (BO3MO’KHO, Bbl 3a0BLIM 06aBUTH BHOBb CO3/IaHHBIN (ail, Korjxa CoBepllaau
HM3HA4YaJIbHBIM KOMMUT), TO IIPOIleCC BBHIVISAWUT B OCHOBHOM Tak >Ke. BBl mobaBiisieTe B UHEKC
Heo0XOAMMBble M3MeHeHUsd, peflaKTupysd Gaial U BBINOJHAA I Hero git add wau git rm gy
OoTCIeKruBaeMoro ¢aiia, a IocjeAyrlass KoMaHza git commit --amend GepeT Ballly TeKYILYIO
006J1aCTh IIOATOTOBJIEHHBIX U3MEeHEeHUH U JlejlaeT eé CHUMOK /IJI1 HOBOI'O KOMMMTA.

BBl IO/KHBI OBITH OCTOPOKHBIMH, HCIIOJIB3Ys 3TOT IIPUEM, TaK KaK IIPU 3TOM U3MeHseTcsa SHA-1
KOMMHMTA. II09TOMY, KaK U C oIlepaliyeil rebase —He M3MeHSIUTe Balll IIOCJAeJHUN KOMMUT, €CIU
BBI Y>Ke OTIIPaBHJIM eT0 B OOIIHUI PeIlO3UTOPUH.
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H3MeHEHHDBLI KoMMUM Moxcem nompedoeams U3MeHeHUst CO0OUeHUS KOMMUMA

[Ipy HU3MeHeHHM KOMMHTA CYIIeCTBYeT BO3MO>KHOCTh H3MEHHTh KaK ero
COJlep’KMMOe, TaK ¢ CO0OIlleHHe KOMMHUTA. ECIM B KOMMHUT BHECEHBI
CyILlleCTBeHHble W3MEHEeHUs], TO II0UTH HaBepHsKa CjefyeT OOHOBHUTH U €ro
CO06IIIeHHe, YTOOBI OHO 60JIe€ TOUHO OTPakajIo Co/IeP>KUMOe KOMMUTA.

Q C IpyTO¥ CTOPOHEI, €C/IM U3MeHEeHHUsI He3sHaYUTeIbHBI (HCIIpaBJIeHHUe OIIeYaTok,
nobaByieHHEe B KOMMMUT 3a0BITOTO Qaria), TO TeKyllee COO0IIleHre BIIOJTHE MOKHO
OCTaBUTh; UTOOBI JIMIIIHUM pa3 He BBI3BIBATh pPENAKTOpP, IIPOCTO [A06aBbTE
H3MeHeHHbIe Qaliyibl B UH/IEKC U BBITIOJTHUTE KOMaH/Y:

$ git commit --amend --no-edit

H3MeHeHHe COOOITIeHNI HECKOJIBKHX KOMMUTOB

/111 U3SMeHeHUsI KOMMMUTA, PacIloIoKeHHOr0 paHbllle B Ballled UCTOPUM, BaM HY>KHO 00paTUTHCA
K 60Jiee CJI0KHBIM UHCTpyMeHTaM. B Git 0OTCyTCTBYIOT MHCTPYMEHTHI IJIs1 U3MeHeHUs UCTOPUH, HO
BBl MOKeTe MCII0JIb30BaTh KOMaHAy rebase, 4TOOBI IlepebasupoBaTh I'PYIIIly KOMMUTOB Ty/a >Ke
Ha HEAD, rme oHM OBLIM M3Ha4aIbHO, BMECTO IIepeMellleHUs UX B JIpyroe MecTo. C IIOMOIIbI0
UHTEPaKTUBHOIO peXrMa KOMaHAbl rebase, BBl MO’KeTe OCTaHABJIMBATBLCI IIOCJE Ka’KZOro
HY>KHOTO BaM KOMMMUTA U U3MEHATH CO0OIIeHUs, 100aBIATh Qaliibl UIH AejlaTh YTO-TO JIpPYyToe,
4TO BaM HY’KHO. Bbl MoKeTe 3aIlyCTUTH rebase B MHTepaKTUBHOM peKUMe, 100aBUB OIIHUI0 -1 K
git rebase. Bbl JOJDKHBI yKa3aTh, KaKMe KOMMMTHI BBl XOTUTE HW3MEHUTH, IlepefaB KOMaH/e
KOMMMUT, Ha KOTOPBIM HY>KHO BBIIIOJIHUTE I1epebasupoBaHUe.

Hampumep, ecyid BBl XOTUTEe U3MEHUTDH COOOII[eHUS ITOCIeHUX TPEX KOMMUTOB, UJIM COOOIIIeHUE
KaKOI0-TO OZHOTO KOMMMUTA 9TOU I'PYIIIbI, TO IlepefalTe KaK apryMeHT KoMaHJe git rebase -i
poauTesId IIOCIeSHEr0 KOMMUTA, KOTOPBIH BBl XOTHUTe M3MeHUThH — HEAD~2/ mam HEAD~3. MoxkeT
OBITH, IIPOIIle OyAeT 3aIIOMHUTS ~3, TaK KaK Bbl XOTUTe U3SMEHUTH II0C/IeHYe TP KOMMUTA; HO He
3a0bbIBaiTe, UTO BhI, B IEMCTBUTEILHOCTH, YKa3blBaeTe UETBEPTHIM KOMMUT C KOHIIA — POIAUTEJIS
IOCJIeJHeTO0 KOMMMUTA, KOTOPHIHN BBl XOTUTE USMEHUTh:

$ git rebase -i HEAD~3

HammoMHHUM, 4TO 3TO KOMaHfa IepebasvpoBaHUSA — KaKAbId KOMMMT, BXOJAIUU B AHalasoH
HEAD~3. .HEAD, 6yzeT M3MeHEH BHe 3aBUCUMOCTU OT TOTO, USMEHWJIN BBl COOOIIleHWe WIM HeT. He
BKJIIOYAKMTe B TaKOU AUariasoH KOMMUT, KOTOPBIM y>Ke OBLI OTIIPaBJIeH Ha I[eHTPaJbHBIN cepBep:
CZieJIaB 3TO, BBl MOJKeTe 3aIlyTaTh JPYTUX paspabOTUMKOB, IIPeJOCTaBUB BTOPYIO BEPCUI0 OTHUX U
TeX yKe U3MEeHEHUIM.

BBIIIOJIHEHME 3TOM KOMaH/bl OTOGPA3UT B BallleM TeKCTOBOM PeIaKTOpe CIIMCOK KOMMHTOB, B
HallleM cjIydae, HallpuMep, caefiytolee:
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pick f7f3féd Change my name a bit
pick 310154e Update README formatting and add blame
pick a5f4a@d Add cat-file

Rebase 710f0f8..a5f4add onto 710f0f8

Commands:
p, pick <commit> = use commit
r, reword <commit> = use commit, but edit the commit message
edit <commit> = use commit, but stop for amending
squash <commit> = use commit, but meld into previous commit
fixup <commit> = like "squash", but discard this commit's log message
exec <command> = run command (the rest of the line) using shell
break = stop here (continue rebase later with 'git rebase --continue')
drop <commit> = remove commit
label <label> = label current HEAD with a name
reset <label> = reset HEAD to a label
merge [-C <commit> | -c <commit>] <label> [# <oneline>]
create a merge commit using the original merge commit's
message (or the oneline, if no original merge commit was
specified). Use -c <commit> to reword the commit message.

~ ~ ~

~

~

~

~

3 + —~ A o X —+Hh un

~

These lines can be re-ordered; they are executed from top to bottom.
If you remove a line here THAT COMMIT WILL BE LOST.

i
#
i
i
#
#
#
i
#
#
i
#
i
#
i
i
#
i
#
i
#
#
# However, if you remove everything, the rebase will be aborted.
#

i

Note that empty commits are commented out

Ba)kKHO OTMeTUTBH, UTO KOMMHUTEHI II€PEUMCIEHBl B IIOPSIKE, IIPOTHBOIIOJIOXKHOM IIOPSIIKY,
KOTOPBIA BBl O0OBIYHO BUWTE IPU MCIIOJIH30BaHUU KOMaHZbI 10g. ECIM BBl BBIIIOJIHUTE l0g, TO
YBUJIUTE CJIeIyIOIIee:

$ git log --pretty=format:"%h %s" HEAD~3..HEAD
abf4abd Add cat-file

310154e Update README formatting and add blame
f7f3f6d Change my name a bit

ObpaThTe BHHMaHHe Ha O00OpaTHBIM IIOpPALOK. KoMmaHja rebase B MHTEPaKTHBHOM peXKHUMe
IIpeZ0CTaBUT BaM CKPHIIT, KOTOPHIM OHa Oy/leT BBIIIOJIHATh. OHa HaUHEeT C KOMMUTA, KOTOPBHIU BBI
yKasajgu B KOMaHAHOU! cTpoke (HEAD~3) ¥ IIOBTOPUT U3MeHEeHUs, BHECEHHbIEe Ka’KIbIM U3
KOMMMTOB, CBepXy BHH3. HaBepXy oTOOpa’kaeTcsd CaMbIM CTapblii KOMMUT, & He CaMblii HOBBIM,
II0TOMY YTO OH OYZIeT IIOBTOPEH IIEPBBIM.

Bam HEO6XO,I[I/IMO HU3MEHHUTL CKPHIIT TakK, yToObl OH OCTAHOBHJICSI Ha KOMMITE, KOTOpBIfI BBI
X0THUTEe HM3MEHHTH. ZLJIH 3TOTr0 H3MEHHUTE CJIOBO p'iCk Ha cJjoBo edit HAaIIpOTHUB Ka’>XK[I0ro wu3
KOMMMHTOB, IIOC/JI€ KOTOPBIX CKPHUIIT OOJIPKEH OCTAaHOBHUTBLCA. Haan/IMep, A U3MEHEHUA
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COOGLU;eHI/ISI TOJIBKO TPEeThETro KOMMHTA, USMEHUTE (1)a17111 CJIeIYIOIITHM 06pa30M:

edit f7f3fod Change my name a bit
pick 310154e Update README formatting and add blame
pick a5f4a@d Add cat-file

Korma BBI COXpaHUTe COOOIeHMEe M BBIF/IeTe W3 pefakTopa, Git mepeMecTHT Bac K CaMOMYy
paHHEMY KOMMUTY U3 CITMCKA U BePHET BaC B KOMaHIHYIO0 CTPOKY CO CJIEAYIOITUM COOGITIeHUeM:

$ git rebase -i HEAD~3
Stopped at f7f3fbd... Change my name a bit
You can amend the commit now, with

git commit --amend

Once you're satisfied with your changes, run

git rebase --continue

ITU HHCTPYKIITHUH I'OBOPAT BaM B TOYHOCTH TO, UYTO HY>KHO CeJ/IaTh. BeimtosiHuTE:

$ git commit --amend

M3MeHUTe COOOI[eHHe KOMMHUTA U BBIMUTE U3 peflaKTopa. 3aTeM BBIIIOJHUTE:

$ git rebase --continue

Jra KOMaHIda aBTOMATH4Ye€CKHU IIPHUMEHUT [OBa OCTaBIIHKECd KOMMHTA M 3aBEPIITHUTCA. Eciu BBI
HU3MEHHUTEe p1' ck Ha edit B APYTHUX CTPOKaX, TO MO’KeTe IIOBTOPUTH 3THU IIIaru /IyIsi COOTBETCTBYIOIITHUX
KOMMHTOB. Kamgmﬁ pas3 Git 6y,[[6T OCTaHaBJIMBATHCA, IIO3BOJIAA BaM HCIIPABUTH KOMMUT, U
IIPOOJIDKUT, KOIrJa BbI 3aKOHYHUTE.

Ynopa,z;oana}me KOMMMTOB

BBl Taxoke MO’KeTe HCIIOJIb30BaTh MHTEPAKTHUBHOe IlepebasvpoBaHUe [ N3MeHEeHUs MOopsiKa
WU TI0JTHOTO yAaJIeHHUsI KOMMUTOB. ECJTH BBl XOTUTE YOaIUTh KOMMHUT «Add cat-file» 1 n3MeHUTH
IOPSZI0OK, B KOTOPOM OBLIM BHECEHBI [Ba OCTABIIMXCS, TO BBl MOJKETe HU3MEHUTb CKPHUIIT
nepe6a3svpoBaHUs C TAKOIO:

pick f7f3féd Change my name a bit
pick 310154e Update README formatting and add blame
pick a5f4a@d Add cat-file

Ha TaKoI:
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pick 310154e Update README formatting and add blame
pick f7f3fbd Change my name a bit

Korza BbI COXpaHUTE CKPUIIT U BBIMeTe U3 peflaKTopa, Git mepeMeCTUT Ballly BeTKY Ha POAUTEIIS
9TUX KOMMUTOB, IPpUMeHUT 310154e, 3aTeM f7f3fbd 1 1mociie 3TOr0 OCTAaHOBUTCA. BBI, paKTUUeCKH,
U3MEeHWIHN OPSIOK STUX KOMMHWTOB U ITIOJTHOCTHIO YIAIUIN KOMMUT «Add cat-file».

O0beguHEeHHe KOMMUTOB

C TIOMOIILI0 UHTEPAKTHUBHOTO PeXKUMa KOMaH/IBI rebase Takyke MO>KHO 06BEIHHUTH HECKOJIBKO
KOMMHUTOB B oOfuH. Git [mo6aBysgeT T1I0JIe3Hble MHCTPYKIIMM B  COOOINIEHHE CKPHUIITA
nepe6asUpoOBaHUS:

Commands:
p, pick <commit> = use commit
r, reword <commit> = use commit, but edit the commit message
edit <commit> = use commit, but stop for amending
squash <commit> = use commit, but meld into previous commit
fixup <commit> = 1like "squash", but discard this commit's log message
exec <command> = run command (the rest of the line) using shell
break = stop here (continue rebase later with 'git rebase --continue')
drop <commit> = remove commit
label <label> = label current HEAD with a name
reset <label> = reset HEAD to a label
merge [-C <commit> | -c <commit>] <label> [# <oneline>]
create a merge commit using the original merge commit's
message (or the oneline, if no original merge commit was
specified). Use -c <commit> to reword the commit message.

~ ~ ~

~

~

~

~

S ++—~ QA T X —+h un M

~

These lines can be re-ordered; they are executed from top to bottom.
If you remove a line here THAT COMMIT WILL BE LOST.

However, if you remove everything, the rebase will be aborted.

= R H R R R o R R o R R o R o o R o o o & R o

Note that empty commits are commented out

Ecii BMecTO «pick» mim «edit» BBI yKakeTe «squash», Git IpUMeHUT U3SMeHeHU U3 TeKYILero u
IIpe/ibIYyIero KOMMUTOB U IIPeJUIOKUT BaM 00beJUMHUTh UX CO00IeHNsI. TakuM o6pas3oM, eciiu
BBl XOTUTEe U3 3THUX TPEX KOMMHUTOB CZeIaTh OAWH, BBl JO/DKHBI U3SMEHUTh CKPUIIT C/IeYIOLIUM
obpasom:

pick f7f3fbd Change my name a bit
squash 310154e Update README formatting and add blame
squash a5f4a0@d Add cat-file
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Korza BBl COXpaHHTe CKPUIIT W BBIMIeTe M3 pefakTopa, Git IPpUMEeHUT U3MeHeHUsI BCeX TPEX
KOMMHUTOB U 3aTeM BEpPHET Bac 06paTHO B pefaKTOp, UTOOBI BBl MOIJIM OOBeUHUTE COOGIIeHUS
KOMMHTOB:

# This is a combination of 3 commits.
# The first commit's message is:
Change my name a bit

# This is the 2nd commit message:
Update README formatting and add blame
# This is the 3rd commit message:

Add cat-file

[Tocsie coxpaHeHUs COOOIEeHUs, BBI IIOJIYYNUTEe OJUH KOMMUT, COZleprKallluil U3MeHEeHUs BCeX TPEX
KOMMMUTOB, CYIlleCTBOBaBIIIUX paHee.

Pa3oneHue KOMMHUTA

PasbueHne KOMMHTA OTMEHseT ero M II03BOJIsIeT 3aTeM II0 4YacTsIM HHJEKCUpPOBaTb H
¢UKcHUpoBaTh M3MEHEHUs, CO3fiaBas TaKUM 00pasoM CTOJIBKO KOMMUTOB, CKOJIBKO BaM HY’KHO.
HanprMmep, IIpefIioo’KUM, YTO BBl XOTHUTE pPa3bUTh CpefHUN KOMMUT Ha [Ba. BMecTo OfHOrO
komMmuTa «Update README formatting and add blame» BBl XOTHTe IIOJYYUTH [ABa Pas3HBIX:
nepBbIld — «Update README formatting», 1 BTopoii — «Add blame». Bel MokeTe TOOGUTHCS 3TOIO,
HU3MEHUB B CKPUIITe rebase -1 MHCTPYKIIMIO [/ pa3buBaeMoro KOMMHTa Ha «edit»:

pick f7f3féd Change my name a bit
edit 310154e Update README formatting and add blame
pick a5f4a@d Add cat-file

3areM, KOTI/ia CKPHUIIT BEPHET BaC B KOMaHAHYIO CTPOKY, BaM HY>KHO Oy/leT OTMEHUTH UHeKCaI[UI0
U3MeHEeHU! 3TOr0 KOMMUTA, U CO3/1aTh HeCKOJIbKO KOMMUTOB Ha OCHOBE 3TUX U3MeHeHUM. Korma
BBl COXpaHUTe CKPUNT U BBIUAETe U3 pefakTopa, Git ImepeMeCTUTCI Ha POAUTENSI IIEPBOTO
KOMMHMTA B BallleM CIIMCKe, IPUMEHUT IepBbIi KOMMUT (f7f3f6d), mpuMeHUT BTOpPOI (310154e), 1
BEpPHET BaC B KOHCOJIb. 3/1eCh BBl MOXKeTe OTMEeHUTh KOMMMUT C IIOMOIIbI0 KOMaHAbI git reset
HEADA, koTopas, paKTUUeCKH, OTMEHUT 3TOT KOMMUT M yJaJIUT U3 UHeKCa U3MeHEHHbIe QaliIbl.
Temeps BBl MO>KeTe J00aBJIATH B MHEKC U GUKCUPOBATh Qaiiyibl, II0Ka He Co3qafuTe TpebyeMble
KOMMMUTEI, a I10CJIe 3TOT'0 BBIIIOJIHUThL KOMaHAy git rebase --continue:
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$ git reset HEADA

$ git add README

$ git commit -m 'Update README formatting'
$ git add lib/simplegit.rb

$ git commit -m 'Add blame'

$ git rebase --continue

Git IIpUMEeHUT IOoCIeJHUN KOMMUT (a5f4add) U3 CKpHUIITa, ¥ Ballla UCTOPUS IIPUMET CJIeAYIOIIUI
BUJ;

$ git log -4 --pretty=format:"%h %s
1c002dd Add cat-file

9629157 Add blame

35cfb2b Update README formatting
f7f3fbd Change my name a bit

W cHoBa, IIpu 3TOM u3MeHMINCH SHA-1 Xemu BceX KOMMUTOB B BallleM CIIHMCKe, II03TOMY
ybenuTeCch, YTO HU OAVWH KOMMUT M3 3TOIO CIKCKa paHee He OBLI OTIIpaBJeH B OOIIHU
periosutopuii. O6paTUTe BHUMAaHUe, YTO IIOCJAeHUM KOMMHUT B crucke (f7f3fod) He mameHMICS.
HecMOTps Ha TO, YTO KOMMMUT OBLI B CIIMCKe Ilepeb6asupoBaHUs, OH OB OTMedeH KakK «pick» u
IIPUMEHEH 10 IIpUMeHeHUs IlepebasupoBaHus, I103TOMY Git 0CTaBUJI eT0 HETPOHYTHIM.

ViaseHrne KOMMHUTA

Ecimu BBl XOTHTe M30aBUTHLCSI OT KaKOTO-IUO0 KOMMHUTA, TO YAaJIHUTh €ro MOXHO BO BpeMsid
HWHTEPAaKTHUBHOI'O Hepe6aSI/IpOBaHI/IH rebase -i. HamuiimaTe CJI0BO «dI‘Op» 1epeaq KOMMHMTOM,
KOTOpLIfI XO0THUTEe YAaJIUTh, UJIH ITPOCTO YAa/JIUTE €ro U3 CIIKMCKa:

pick 461cb2a This commit is OK
drop 5aecc1@ This commit is broken

HM3-3a Toro, KaK Git co37aéT 06beKTHI KOMMUTOB, y/laJIeHHe WU U3MeHeHne KOMMUTA BJIEYET 3a
co6011 Iepe3anuch BCeX IMOCAEAYIOIIUX KOMMUTOB. UeM fjajblile BBl BEPHETECH B UCTOPUIO BAIlIUX
KOMMMUTOB, TeM 0OJIbIlle KOMMUTOB IIOTpeOyeTcs IepejesaaTb. ITO MOKeT BbI3BAaTh MHOKECTBO
KOH(JIMKTOB CJIUSHUS, 0COOEHHO eC/IM Y BaC MHOTO ITOCIeyIOIIUX KOMMUTOB, KOTOPbIE 3aBUCAT
0T YOaJIEHHOTO.

Ecyii BO BpeMs IT006HOTO0 ITepebasupoBaHuUs Bbl IIOHSIN, YTO 3TO ObLIa He OYeHb XOpoIIas uzes,
TO BCerjla MOXKHO OCTaHOBHUTBCS. IIPOCTO BBIIIOJHHUTE KOMaHAY git rebase --abort m Bam
PeIo3uTOPUU BEPHETCI B TO COCTOSIHHE, B KOTOPOM OH GBI /10 HadaJsia Ilepe6asrupoBaHUsI.

EcJiv BBl 3aBepIInIIM IlepebasupoBaHUe, a 3aTeM PEeLININ, UTO II0JIydYeHHBIN pe3yIbTaT 3TO He TO,
4TO BaM HY>KHO — BOCIIOJIb3yHTeCh KOMaH/oM git reflog, 4TO6BI BOCCTAHOBUTH IIPEIBIAYIIIVIO
BepCUI0 Balllell BeTKU. /[OIIOJITHUTeJbHYI0 HHOOpPMAaIlMI0 II0 KoOMaH[e reflog MOXXKHO HaWTHU B
paspeJsie BoccTraHOBJIEHME TaHHBIX.
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ﬁ Drew DeVault cosgas IpaKTHYeCKOe PYKOBOJACTBO C VIPaKHEHUSIMH II0
HUCIIOJIL30BaHUIO git rebase. HaiTU ero MOJKHO 371ech: https://git-rebase.io/

IIpoaBuHyTHINH HHCTPYMeHT: filter-branch

CyliecTByeT eIlé OJWH CII0C06 M3MeHEHMsI HCTOPUH, KOTOPHIM BBl MOYKETe HCII0JIb30BaTh IPHU
HeoOXOMMOCTH W3MEHHUTH O0O0JIbIIOe KOJUYeCTBO KOMMUTOB KAaKHUM-TO IIPOTPaMMHUPYeMbBIM
CII0C060M — HaIllpUMep, U3MEHUTh IJI06ajIbHO Balll ajpec 3JIEKTPOHHOM IIOUTHl WU YIAIUTh
¢ariy U3 BceX KOMMHUTOB. /lJIs 3TOTO CyIlecTByeT koMaHza filter-branch, u oHa MOJKeT U3MEHATH
6osbIIMEe IIepUOZBI Balllell HMCTOPHUH, IIO3TOMY BBI, BO3MO>KHO, He JOJDKHBI €€ MCII0JIb30BaTh
KpoMe TeX CJIy4aeB, KOT7Ia Balll IIPOEKT eIllé He CTasl IIyGIUYHBIM U IPYTHe JIIOH eIllé He UMeIT
HapaboTOK, OCHOBAHHBIX Ha KOMMMTaX, KOTOphle BBl coOHpaeTech HW3MeHUTh. OfHAKoO, 3Ta
KOMaHZIa MOJKeT ObITh OUeHb I10JIe3HOH. /lajsiee Bbl 03HAKOMUTECH C HECKOJIBKUMHU OOBIUHBIMU
BapHMaHTaMH MCII0Jb30BAHUSIMU 3TOH KOMAaH[bL, TaKUM 06pa3oM, BBl CMOYKETe IIOJYYHUTH
IIpe/icCTaBJIeHHeE O TOM, Ha UTO OHA CIIOCOOHA.

Komanpa git filter-branch TauT B ce6be MHOIO OABOAHBIX KaMHel U 6oJiee He
SIBJISIETC pPEeKOMEeHAyeMbIM CII0COO0M HW3MeHeHHs HCTOpHUU. BmecTo 3TOrO,
‘ paccMOTpUTEe BO3MOXKHOCTH HCIONb30BaHUS Python ckpurira git-filter-repo,
—_ KOTOPBIU JIyUIlle TIOAXOAUT IS OOJBIITUHCTBA CUTyaI[uM, B KOTOPBIX Bl 0OBIYHO
ucrnosb3dyere filter-branch. C HOKyMeHTallMi M HCXOOHBIM KOJOM CKpHUIITa
MO>KHO 03HaKOMUTBCA 3/iech: https://github.com/newren/git-filter-repo.

Vnasenue ¢aiiyia u3 Ka>kaoro KOMMHTA

Takoe ciydaeTcs JOBOJIBHO 4acTo. KTO-HHMOYABL CIydalHO 3aQUKCHUPOBAI OIPOMHBIM OMHapPHBIN
¢dari, HeOCMOTPUTEJIbHO BBIIIOJHUB git add ., ¥ BBl XOTUTE OTOBCIOZY €ro yAaJIUThb. BO3SMOXKHO,
BBI CJIy4aliHO 3adUKCcHUpoBaIn Gar, coep Kallluii 11apoJib, a Tellepb XOTUTe CZeJIaTh Balll [IPOeKT
obmreocTynHbBIM. B o61meM, yrunuty filter-branch Bbl, BEpOSTHO, 3aXOTUTE HCII0JIb30BaTh,
4TOOBI IIPUBECTHU K HY>KHOMY BHUJy BCIO Ballly UCTOpPHUIO. /l1d yrasieHUs ¢aiia passwords.txt us
BCel Balllell HCTOPUH BBl MOJKeTe MCII0JIb30BaTh OIIHI0 --tree-filter komaHzw! filter-branch:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cf04e7c5686a9cb838c3f36a8cbbadfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

Omrus --tree-filter BBINIOJIHAET yKa3aHHYH KOMaHZY IIOCJe IIepeKJIIUYeHHsI Ha KaKAbIH
KOMMHT U 3aTeM IIOBTOPHO QHUKCHUPyeT pe3yJbTaThl. B maHHOM mpuMepe, BBl yaajseTe Qaimia
passwords.txt U3 Ka)kK[or0o CHUMKa BHe 3aBUCHUMOCTH OT TOTO, CYI[eCTBYeT OH WM HeT. EciIu BbI
XOTUTE YAaJUTh BCe CIy4yaliHO 3aQUKCUPOBaHHBIE pe3epBHBbIe KOMUU (GalIoB, CO3aHHBIE
TEKCTOBBIM PeJaKTOPOM, TO Bbl MOKeTe BBHIIIOJTHUTL HeuTo ITofo6Hoe git filter-branch --tree
-filter 'rm -f *~' HEAD.

Bl MOKeTe IIOCMOTpeTh, KakK Git U3MEHUT [epeBbid U KOMMUTEHL, a 3aTeM Yy>Ke IlepeMeCTUThb
yKasaTesb BeTKU. Kak IIpaBUJIO, XOPOIIUM IIOAXOA0M OyZeT BBHIIIOJIHEHHe BCeX 3TUX JeUCTBUU B
TEeCTOBOM BeTKe H, IIOCJIe IIPOBEPKH IIOJIYUYeHHBIX Pe3yJbTaToB, YCTAHOBKA Ha Heé yKasaTessd
OCHOBHOM BeTKHU. /lyig BhIIIOJIHeHUd filter-branch Ha BceX BalllMX BeTKaX, BBl MOXKeTe IlepefaThb
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KOMaH/ie OIIITHUIo --all.

VcTaHOBKA IMOAKATA/I0Ta KaK KOPHEBOr0 KaTajIora MpoeKTa

[Ipe/TI0I0KUM, BBl BBIIIOJHIJIM UMIIOPT M3 APYTOH CUCTEMBI KOHTPOJISI BEPCHUH U IIOJIYUYHIHA B
pe3yJibTaTe IIOAKATAJIOTH, KOTOPhIe He MMEIOT HHKAaKOT0 CMbIcia (trunk, tags 1 Tak gasee). Ecou
BBI XOTHUTE C/IeJIaTh IIOAKATaJIOT trunk KOPpHEBBIM [IJII KaXKI0ro KOMMHTa, KomaHza filter-branch
MO>KET IIOMOYb BaM B 3TOM:

$ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0bf61e41a27326cdae8f09fe708d679F596F (12/12)
Ref 'refs/heads/master' was rewritten

Tenepb BalllUM HOBBIM KOPHEBBIM KaTaJIOTOM IIPOEKTa 6y,qu ABJIATBECA IIOAKaTaJjor trunk. Git
TaK>Ke aBTOMAaTHUYeCKH yAaJIUT KOMMUTEI, KOTOPBIE HE 3aTparuBaJik 3TOT II0JIKATaJIOTL.

I11o6abHOEe H3MEHeHHe afipeca 3JIEKTPOHHOM MOYThI

Emé oauMH THUOUYHBIMA CJydall BO3HHKAeT, KOITla Bbl 3a0BbLIM BBINOJHUTH git config masa
HACTPOMKH CBOEro0 HMMEHM M ajjpeca 3JeKTPOHHOU IIOYTHI Ilepe]l HavajJloM paboThl, WU,
BO3MO>KHO, XOTHUTe OTKPBITh UCXO/IHbIE KOZBI Balllero paboyero ImpoeKTa ¥ USMeHUTh Be3Jle ajipec
Ballleil paboyell 3JIeKTPOHHOM II0YTHI Ha IIePCOHAJIBbHBIN. B II060M cilyyae BBl MOYKeTe U3SMEHUTH
ajipec 3JIEKTPOHHBIU ITOUTHI CPasy B HECKOJIBKUX KOMMMTAX C IIOMOIIbI0 KOMaHAbI filter-branch.
BBl TOJDKHBI OBITH OCTOPO’KHBI, UTOOBI U3SMEHUTH TOJIBKO CBOU ajpeca 3JIEKTPOHHOM II0YTHI, IS
9TOT'0 HUCII0JIb3YHUTe OIITUIO --commit-filter:

$ git filter-branch --commit-filter
if [ "$GIT_AUTHOR_EMAIL" = "schacon@localhost" 1;

then
GIT_AUTHOR_NAME="Scott Chacon";
GIT_AUTHOR_EMAIL="schacon@example.com";
git commit-tree "$@";

else
git commit-tree "$@";

fi' HEAD

JdTa KOMaHJa NIPOMAET II0 BCeM KOMMHUTAM M YCTAaHOBUT B HHUX Balll HOBBIM ajpec. Tak Kak
KOMMMUTEI cofiep>KaT 3HaueHus SHA-1-Xelreld UX poguTesiedi, 3Ta KOMaHAa M3MeHseT Xelll SHA-1
KaXkIoro KOMMHUTa B Balllell MCTOPHUH, a He TOJIBbKO TeX, KOTOpble COOTBETCTBOBAJJIU ajpecam
9JIEKTPOHHOM I10YTEHL.

PackprITHeE TalH reset

Ilepen, TeM, Kak IlepedTH K 6ojiee CIIeI[MaJIM3HPOBAHHBIMM YTHJIHNTaM, JaBaWTe IIOTOBOPHUM O
reset 1 checkout. 3TM KOMaH/BI Ka)KyTCSd CaMbIMH HEIIOHATHBIMH U3 BCeX, KOTOpbIe ecTh B Git,
KOI7la BBl B IIEPBBIM pa3 CTaJIKHBaeTeCch ¢ HUMU. OHMU Je1al0T TaK MHOIO, YTO IIOIIBITKH IIO-
HaCTOAIIeEMY UX IIOHATh U IIPaBHJIBHO HCIIOJIb30BaTh Ka)KyTcsd 6e3HaZEXHBIMU. /IJIs TOTO, YTOOBI
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BCE >Ke OOCTHYb 3TOI'0, MBI COBETYEM BOCITIOJIE30BATHCA HpOCTOfI aHaJIOTHE.

Tpu nepena

PasobpaTbca ¢ KOMaHZaMu reset M checkout OymeT mpolle, ecJid CYHUTaThb, YTO Git yIpaBiger
COZIeP>KUMBIM TPEX pasIMYHBIX [lepeBbeB. 37eCh 107, «/[epeBOM» MBI IIOHUMaeM «Habop $paiiioB»,
a He CIleI[HaJbHYI0 CTPYKTYPY JAaHHBIX. (B HEKOTOPHIX CIydasix UHJEKC BeZleT cebsl He COBCEM Tak,
KaK JIepeBo, HO JJIs1 HAIIIUX TeKYIIIUX I1eJIel ero IIpoIlle IIpe/ICTaB/IsATh UMEeHHO TaKHM.)

B cBOMX 0GBIYHBIX OIlepaliuax Git yIpaBisieT TpeMs [JepeBbsIMU:

JepeBo HasHaueHue

HEAD CHUMOK II0C/Ie/THETO KOMMUTA, POJSUTEJb CIIEYIOIIero
WHnekc CHHUMOK CJIeIyIOIlero HaMeueHHOr0 KOMMHUTA
Pab6oumnii Katasaor [Tecounuria

HEAD

HEAD —3T0 yKasaTeJb Ha TeKYIIyI0 BeTKY, KOTOpasd, B CBOIO Oouepefb, ABJILeTCsS yKa3aTesleM Ha
IIOCJIeIHUM KOMMUT, CHeJlaHHBIM B 3TOM BeTKe. JTO 3HayuT, uyTo HEAD 6yneT ponuresieM
CJIeyIOIero co3gaHHOro koMMurTa. Kak IpaBuiio, camoe Ipocroe cuutaTh HEAD cHUMKOM
Balllero mocjae Hero KOMMHUTA.

Ha camoMm fese, OBOJIBHO JIETKO YBHJETh, UTO IIpe/CTaB/seT M3 Cebsd 3TOT CHHUMOK. Hripke
IIPUBE/IEH IIpUMep IIOJIYYEeHHsd COJEpP KHMMOI0 KaTaJora M KOHTPOJIBHBIX CYMM [JIA KaKZoro
¢daria B HEAD:

$ git cat-file -p HEAD

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf
author Scott Chacon 1301511835 -0700
committer Scott Chacon 1301511835 -0700

initial commit

$ git 1s-tree -r HEAD

100644 blob a906cb2a4a904a152... README
100644 blob 8f94139338f9404f2... Rakefile
040000 tree 99f1a6d12cb4b6f19... 1ib

Komangpl cat-file u ls-tree SBISAIOTCI «CIyKeOHBIMHU» (plumbing) KomMaHAaMH, KOTOpBIe
HUCIIOJIb3YIOTCSA BHYTPU CUCTEMBI U He TPeOYIOTCS IIPU eKeJlHeBHOM paboTe, HO OHU IIOMOTal0T
HaM pa3obpaThCs, UTO JKe IIPOKUCXOAUT Ha CaMOM [ieJIe.

HHupexc

WHIeKC — 3TO Balll CIeAYIOIIUA HaMe4YeHHbIH KOMMUT. MBI TaK)Ke YIIOMUHAJIH 3TO IIOHATHE KaK
«006J1aCTh IIOJITOTOBJIEHHBIX U3MeHeHUM» Git— To, uTo Git IIpocMaTpHUBaeT, KOIJja Bbl BBIIIOJHSIETE
git commit.
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Git 3amosiHsIeT MHJEKC CIIMCKOM H3Ha4yaJbHOIO COJEPKHMMOI0 BceX (alyoB, BBITPYKEHHBIX B
II0CJIeJTHUM pa3 B Balll pab0yUl KaTasorl. 3aTeM Bbl 3aMeHseTe HeKOTOphble U3 TaKUX GaloB UX
HOBBIMHU BepCHUSIMU U KOMaHza git commit Iipeo6pasyeT HM3MeHEHUS B [lepeBO [JII HOBOIO
KOMMMUTA.

$ git 1s-files -s

100644 a906cb2a4a904a152e80877d4088654daaddc859 @  README

100644 8f94139338f9404126296befa88755fc2598c289 @  Rakefile

100644 47c6340d6459e05787f644c2447d2595f5d3a54b @  1ib/simplegit.rb

IToBTOpHUM, 3/ieCh MBI MCIIOJIB3yeM CIy>KeOHYI0 KoMaHIy ls-files, KoTopas II0OKa3blBaeT BaM, KakK
BBIIVIAAUT CeMyac Balll HHIEKC.

TeXHHUYECKH, UHJEKC He SBJISIeTCS IPeBOBUIHOM CTPYKTYPOH, HA caMOM JieJie, OH pean30BaH KakK
okateiii ciucok (flattened manifest)—HO 111 HAIIUX IleJiell TAKOTO IIPeACTaBJIeHUS OyeT
IOCTAaTOYHO.

Paoouwmuii Katasior

HakoHell, y Bac ecTb pabouuii KaTaJOI. /lBa [APYIHUX JepeBa COXPAHAIT CBOE COZLEpPKHUMOe
9¢0deKTUBHBEIM, HO HeyAOOHBIM CcIocoboM BHYTpU Karajsora .git. Pabouuit Karasor
paciakoBbIBaeT UX B HacTosIMe $aliibl, YTO YIIPOIaeT /IS Bac UX peJaKTUpoBaHUe. CuuTaulTe
Pabounuii KaTasior mecouHuie, rje Bbl MOKeTe OIIpo60BaTh U3MeHeHUs Iiepe]; UX KOMMUTOM B
UHIeKC (06J1aCTh IMOATOTOBJIEHHBIX U3SMEHEHUN) U 3aTeM B UCTOPHUIO.

$ tree

—— README
—— Rakefile
L—— 1ib
L—— simplegit.rb

1 directory, 3 files

TexHO/IOrHYeCKHil IIpo1ece

OCHOBHOe IIpefHa3sHadYeHHue Git—aTo COXpPaHeHHEe CHHMMKOB IIOC/Iea0BaTe/JIbHO YJ/JIYUIIAIOIITHUXCSA
COCTOSHUH Balllero IIPOEKTa, HYTéM YIIpaBJIEHUS 3TUMU TpeMsA I€PEBbIMUA.
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Working

Directory tndex HEAD

Checkout the project

JlaBaiiTe pacCMOTPHUM 3TOT IIPOIIECC: IIYCTh BEI IIepelllyIi B HOBBLIM KaTaJIol, COomep Kalliii OLUH
¢ar1. laHHy0 Bepcuro 3Toro ¢darisa OyzeM HasblBaThb V1 U M300pakaTh TOJIYOBIM IIBETOM.
BeIITOJTHUM KOMaHAy git init, KoTopas co3macT Git-perno3suTopui, y KoToporo cceliika HEAD 6yner
yKa3bIBaTh Ha eIlé HeCyIeCTBYIOIYI0 BETKY (master II0Ka He CYIIIeCTBYET).

276



HEAD

Git Repository

HEAD ey Working

Directory

file.txt
v

Ha gaHHOM 3Talie TOJIbKO JIepeBo Pa6ouero Katasora COZIEPIKUT TaHHBIE.

Terepb MBI XOTUM 3aKOMMUTUTB 3TOT $aiiy, II03TOMY MBI UCIIOJIb3yeM git add 11 KOIIMPOBaHUS
cozmepxumMmoro Pabouero Kartasiora B THzIEKC.
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HEAD

Git Repository

HEAD ey Working

Directory

file.txt file.txt
v v

git add

3aTeM, MBI BBIIOJIHSIEM KOMaHAy git commit, KoTopas coxXpaHseT coflep)KUMoe MHIeKca Kak
HEeU3MeHsIeMbId CHHUMOK, CO37aeT 00beKT KOMMHUTA, KOTOPBIH YKa3bIBaeT HA 3TOT CHUMOK, U
O0GHOBJISIET Master Tak, YTOOBI OH TOKe YKa3bIBaJl HA 3TOT KOMMHUT.
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HEAD

master

eb43bf8

file.txt
v

Git Repository

HEAD Working
Directory
eb43bf8
file.txt file.txt file.txt
v v v

git commit

Ecu ceifuac BBHITIOJHUTD git status, To MBI He YBUAMM HUKAaKUX M3MEeHEHHUH, Tak KaK Bce TPU
IepeBa OMHAKOBEIE.

Teriepb MBI XOTUM BHECTHU U3MeHEeHHUS B paill 1 3aKOMMUTUTE ero. MBI IIPOHIEM Uepes3 BCE Ty ke
IIPOLIeAYpPY; CHadajJa MBI OTpefakTUpyeM dariiy B HameM pabodeM KaTasiore. /laBaiiTe Ha3bIBaTh
9Ty Bepcuio paiiyia v2 1 0603HaUYaTh KPaCHBIM I[BETOM.
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HEAD

master

eb43bf8

file.txt
vl

Git Repository

Ecou cefiuac MBI BBIIOJIHUM it status, To yBumuM, uTo Qaiin BbIleJIeH KpaCHBIM B pasjeie
«/I3MeHeHUs, He TIOATOTOBJEHHbIE K KOMMHTY», TaK KaK ero IIpeicTaBJeHHs B WHIeKce U
Pa6ouem KaTasiore pasjMuHbL. 3aTeM MbI BBIIIOJIHUM git add a1 aToro ¢aiiia, YTO6HI IOMECTUTh

ero

280

HEAD

eb43bf8

file.txt
v

B HeKc.

Working

Directory

file.txt
v

file.txt
v2

edit file




HEAD

master

eb43bf8

file.txt
v

Git Repository

HEAD

eb43bf8

file.txt
v

file.txt
v2

Working

Directory

file.txt
v2

git add

Ecoi ceiiuac MBI BBIIIOJTHUM git status, To yBUIUM, 4TO 3TOT $aiiy BhIiesIeH 3eJIéHBIM IIBETOM B
paspesne «Mi3MeHeHUs1, KOTOpble OyyT 3aKOMMHYEHbI», Tak Kak MHekc 1 HEAD pa3jiu4yHbBI — TO
eCTb, HAIll CJIeAYIIIWM HaMeUeHHBIM KOMMUT Celyac OTIMYaeTcs OT Halllero II0CJIeHero

KOMMHUNTa. HaKOHEH, MBI BBEITIOJTHHEM g'l t commit, YTO6BI OKOHUYATEIHHO COBEPIINUTHL KOMMUT.
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HEAD

master

eb43bf8 9e5e6ad

file.txt | file.txt
vl V2

Git Repository

HEAD Working
Directory
9e5eba4d
file.txt file.txt file.txt
v2 v2 v2

git commit

Cetfuac koMaH/ia git status He IMOKa3bpIBaeT HUUETO, TaK KaK CHOBA BCe TPHU JiepeBa OTUHAKOBEHIE.

[lepexsroueHre BEeTOK U KJIIOHHMpPOBaHHE IIPOXOMAAT UYepe3 IIOXOXKHUM Iiporiecc. Korma BI
nepexsiroyaeTech (checkout) Ha BeTky, HEAD HauMHaeT TaK)Ke YKa3bIBaTh HAa HOBYIO BETKY, Balll
HNHAeKC 3aMelaeTcss CHUMKOM KOMMUTA 3TOH BETKH, U 3aTeM cofieprKuMoe UHAeKca KOITHPYeTcs
B Baix Padounii KaraJsior.

HasHaueHue reset
KOMaH,ZLa reset cTaHOBHUTCH 00JIee I[OHFITHOfI, €CJ/Id PaCCMOTpPETb eéc Y‘{éTOM BBIIIIEe3JI0KEHHOTIO.

B cieAyoImux IIpUMepax IIPeAIlosIo’KMM, YTO MBI CHOBa wu3MeHmaH o¢aitn file.txt u
3aKOMMHUTHJIH €T0 B TPETHH pa3. Tak UTo HaIlla UCTOPHUS TeIlePh BHIVISIAUT TaK:
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HEAD

master

eb43bf8 9e5e6ad 38eb946

file.txt +— file.txt <+ file.txt
v v2 v3

Git Repository

HEAD Working
Directory
38eb946
file.txt file.txt file.txt
v3 v3 v3

JlaBaliTe Tellepb BHHUMAaTeJbHO IIPOCIEAHM, YTO MMEHHO IIPOMCXOAUT IIPH BBHI30Be reset. Jra
KOMaH/Ia IIPOCTHIM U IIpe/icKa3yeMbIM CII0CO60M YIIpaBJIsIeT TPeMsI IepPeBbsIMU, CYIIeCTBYIOITUMU
B Git. OHa BBINOJIHSIET TPHU OCHOBHBIX OIlepaIiyiy.

ITar 1: Ilepemernenue HEAD

[lepBoe, UTO cpesiaeT reset —IlepeMeCcTHUT TO, Ha 4YTO yKasbiBaeT HEAD. O6paTuTe BHUMaHUE,
usMmeHserca He caM HEAD (4TO HIPOMCXOAMUT IIPU BBIIIOJHEHUU KOoMaHAbI checkout); reset
repeMelriaeT BeTKY, Ha KOTOpyro ykasbiBaeT HEAD. Takum obpasoMm, ecsiu HEAD ykaseIBaeT Ha
BeTKy master (TO eCcTh BBl celiuac paboTaeTe ¢ BeTKOU master), BBIIIOJIHEHHE KOMaHbI git reset
9e5ebad cresaet Tak, UTo master OymeT yKassiBaTh Ha 9e5ebad.
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heap <

master

eb43bf8 9e5e6ad 38eb946

file.txt +— file.txt < file.txt
v v2 v3

Git Repository

HEAD Working
Directory
9e5eba4d
file.txt file.txt file.txt
v2 v3 v3

git reset --soft HEAD~

He Ba)XKHO C KaKMMHU OIIITUSAMU BBl BhI3BaJIM KOMaHAy reset ¢ ykasaHuem kommuma (reset Taxxe
MO>KHO BBI3BIBATh C YKazaHHWeM IIyTH), OHa Bcernaa Oy/eT IIbITaThCd CIlepBa CAeslaTh JaHHBIN IIar.
[Ipu BeI3OBe reset --soft Ha 9TOM BBIITOJITHEHHE KOMaH/Ibl 1 OCTAaHOBUTCH.

Temepp B3IJISHUTE Ha [AUarpaMMy M IIOCTapalTech PasobpaThCs, UTO CAYYHIIOCh: GpaKTHUUeCKU
ObplyIa OTMeHeHa IIocjaeqHsAsd KoMaHaa git commit. Korma BeI BeInlosIHSAETe git commit, Git co3gaer
HOBBI KOMMHT M IlepeMelllaeT Ha Hero BeTKy, Ha KOTOpyk YykKasbpiBaeT HEAD. Eciau BEI
BbIntosiHgeTe reset Ha HEAD~ (pomutesis HEAD), To BBI IlepeMelllaeTe BeTKY Ty/a, I7le OHa ObLIa
paHblile, He U3MeHss IIPU 9TOM HU UHeKc, HU Pab6ouunii KaTasior. Bel MoskeTe 06HOBUTH HIEKC U
CHOBa BBINIOJIHUTL git commit, TakuM 006pa3oM [06MBasgCh TOTO >Ke, YTO [esaeT KoMaHua git
commit --amend (cMOTpHUTe M3MeHeHUe I10C/IeJHET0 KOMMMUTA).

Ilar 2: O6HoBIeHne NHAeKca (—-mixed)

3aMeTbTe, eCIU ceiiyac BBl BBIIIOJIHUTE git status, TO yBHUAWUTe OTMeUYeHHBbIE 3eJI6HbIM IIBETOM
usMeHeHUsa Mexay MHaekcoM U HOBEIM HEAD.

CriemyroliM, 4TO clesiaeT reset, 6yzeT obHOBeHHe WHIEKca COLep>KUMBIM TOIO CHUMKa, Ha
KOTOPBIN yKasbeiBaeT HEAD.
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eb43bf8

file.txt
v

Git Repository

HEAD

master

Qebeba4d

4 file.txt

v2

38eb946

file.txt
v3

HEAD

9e5eba4d

file.txt
v2

git reset [--mixed] HEAD~

file.txt
v2

Working

Directory

file.txt
v3

Eciii BBl yKasaJu OIIUI0 --mixed, BBIIIOJIHEHHE reset OCTAaHOBUTCI Ha 3TOM Irare. Takoe
II0BeJleHHe TaK)Ke MCII0JIb3yeTCs 10 YMOJIYaHUI, [I09TOMY eCJIM BBl He yKasajl COBCeM HUKaKUX
OIIIMM (B HameM ciaydae git reset HEAD~), BBIIIOJIHEHHEe KOMaH/bl TaK)Ke OCTAaHOBUTCI Ha 3TOM

Iare.

CHOBa B3IJITHUTE Ha JUarpaMMy U IIOCTapadTech Pa3o0paThCs, UTO ITPOH30IILIO: OTMEHEH He
TOJILKO Balll IIOCJIEIHUM commit, HO Takyke U 006as/ieHuUe 8 uHOeKC Bcex $aiioB. Bel OTKaTHINCH

HasaJ, 10 MOMeHTa BBIIIOJTHEeHU KOMaH/ git add 1 git commit.

IIIar 3: O6HoB/IeHHEe Padouero Karasiora (--hard)

TpeThbe, UTO chesiaeT reset —3TO IIpUBeieHUe Ballero Pabouero Karasora Kk ToMy ke BUZY, UTO U
HHpekc. Ecaiv BB UCIIOJIb3yeTe OIIIUI0 --hard, TO BBIIIOJIHEHMe KOMaH/bI OyJeT IIPOLOJIKEeHO 10

9TOrO 1Iara.
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HEAD

master

eb43bf8 9e5e6ad 38eb946

file.txt +— file.txt < file.txt
v v2 v3

Git Repository

HEAD Working
Directory
9e5eba4d
file.txt file.txt file.txt
v2 v2 v2

git reset --hard HEAD~

[JlaBariTe pasbepemcs, 4YTO CeMyacC CIAy4YWIOCh. BBl OTMEHMWJIM Balll IIOCJAEJHUU KOMMUT,
pesyJsibTaThl BHIIOJIHEHUS KoMaHA git add 1 git commit, a TakyKe BCce U3MeHEHUs, KOTOpPhIe BbI
cies1ay B pabouyeM KaTtaJjiore.

Ba’kKHO OTMEeTHUTBH, UTO TOJILKO yKasdaHue 3Toro ¢uara (--hard) mesraeT KoMaHAy reset omracHOM, 3TO
OJIMH U3 HEMHOTHUX CJIy4aesB, Korga Git [eliCTBUTEJILHO yAassdeT JaHHble. Bce ocTaJbHbBIe BBI3OBBI
reset JIeTKO OTMeHUTh, HO IIPpU YKasaHUMW ONIUU --hard KOMaHJIa IIPUHYAUTEIHbHO
nepesanuceiBaeT Gpanasl B PaboueMm KaTtasore. B JaHHOM KOHKPeTHOM cJly4yae, Bepcys V3 Halllero
darisza BCé elé oCTaéTcsi B KOMMMTE BHYTPH 0as3bl JAAaHHBIX Git 1 MBI MOXKEM BEPHYTH €€,
IIpocMaTpuBas Hall reflog, HO eC/JIM Bl He KOMMUTUJIM 3Ty Bepcuio, Git riepesamnuiieT Gpaiy U eé
yoKe HeJsIb3s 0y/leT BOCCTAHOBHUTb.

Pe3rome

KomaHma reset B 3apaHee OIIpeleJIEHHOM IIOpsIKe IIepe3allichIBaeT TpH JepeBa Git,
OCTaHaBJIMBAsICh TOT/A, KOT/Ia BHI €H CKajKeTe:

1. IlepeMelriaeT BeTKyY, Ha KOTOpYIo ykaseiBaeT HEAD (ocmaHasausaemest Ha 3mom, ecau yKasaHa
onyus --soft)
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2. [emaet Haekc TakuM Xe Kak 1 HEAD (ocmaHaeiueaemcs Ha 3mom, ec/au He yKa3aHa onyus
--hard)

3. Jlemaet Pabouwnit KaTasor TakuM >Ke Kak U MHIEKC.

Reset c ykazaHHeM IIyTH

OcHOBHOU ¢opMe KOMaH[bI reset (6e3 omuu --soft U --hard) BBl TakKe MOKeTe IiepeaBaThb
IIyTh, C KOTOPBIM OHa OyZeT ollepupoBaTh. B aTOM ciy4ae, reset IIPOIIYCTUT IIePBBIM IIal, a Ha
OCTaJILHBIX OyzieT paboTaTh TOJIBKO C YKasaHHBIM ¢aiyioM WU HabopoM ¢aiios. [IepBBIN IIar
mpormyckaercs, Tak kak HEAD gBigeTcd ykasaTeJleM U He MOKeT CChLIAThCA YaCTHYHO Ha OJUH
KOMMMT, a 4aCTU4YHO Ha apyrod. Ho MHpexc u Pabouuit KaTtasor mo2ym OBITb H3MeHEHBI
YaCTHUYHO, II09TOMY reset BEIIIOJIHAET IIIaru 2 U 3.

HTaxk, IIpeAIio0KUM Bbl BBIIIOJIHUIU KOMaHAy git reset file.txt. 3Ta popma 3amucu (Tak Kak
Bbl He yKasaau HU SHA-1 KOMMUTaA, HU BeTKY, HU ONIUN --soft wiam --hard) gBisercs
COKpaleHueM i git reset --mixed HEAD file.txt, KoTopas:

1. IlepeMelriaeT BETKY, Ha KOTOpPY0 yKaseiBaeT HEAD (6ydem nponywieHo)

2. JleaeT HAeKC TaKuM >Ke Kak 1 HEAD (ocmaHosumcs 30ecy)

To ecTh, pakTHUUeCKH, OHA KorupyeT ¢awr file.txt 13 HEAD B MHIekc.
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HEAD

master

eb43bf8

file.txt
vl

Git Repository

Directory

eb43bf8
file.txt _’ file.txt file.txt
v v v2

git reset file.txt

1o cosmaeT 3dpdeKT ommensl uHdekcayuu ¢aita. Ecii Bbl IIOCMOTPUTE Ha AyarpaMMBbl 3TOM
KOMaH/Ibl MU KOMaH/IbI git add, TO yBUAUTE, UTO UX JeHCTBUS IIPSIMO IIPOTUBOIIOJIOKHBIE.
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HEAD

master

eb43bf8

file.txt
vl

Git Repository

HEAD

eb43bf8

file.txt
v

file.txt
v2

<_

Working

Directory

file.txt
v2

git add file.txt

VIMeHHO I103TOMY B BBIBOJe git status IpepsaraeTcs UCII0/Ib30BaTh TaKyl0 KOMaH/AY AJI1 OTMeHBbI
uHAekcanuu ¢paiia. (CMoTpuTe IIOAPOOHOCTH B OTMeHa uHeKcarnyuu ¢aiia.)

MBI JIeTKO MO>KeM 3acTaBUTH Git «6paTh maHHBIe He U3 HEAD», yKazaB KOMMHUT, U3 KOTOPOTO
HY’KHO B3Tb BepCUI0 3TOTO ¢aiiia. [[JIT 3TOTO MBI JOJDKHBI BHIIIOJTHUTH CJefyrolilee git reset

eb43bf file.txt.
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HEAD

master

eb43bf8 9e5e6ad 38eb946

file.txt +— file.txt < file.txt
v v2 v3

Git Repository

HEAD Working
Directory
38eb946
file.txt file.txt file.txt
v3 v v3

git reset eb43 -- file.txt

MOXHO cuuTaTh, 4TO, paKTUUeCKH, Mbl B Pabouem KarTasiore BepHyJM cofepkuMoe ¢aiyia K
BepCcUH V1, BRIIIOJIHUIIN A1 Hero git add, a 3aTeM BepHYJIM COlepKUMOe 00paTHO K BepCHHU V3 (B
JIeHICTBUTEJILHOCTH BCe 3TH IIar¥d He BBIIIOJIHAITCI). Eciu ceifuac MBI BBIIIOJIHUM git commit, TO
Oy4yT COXpaHeHbl U3MeHeHUs, KOTOphle BO3BpalljaloT ¢paiyl K Bepcuu V1, HO IIpu sToM ¢pailil B
PaboueM KaTtasiore HUKOIZIa He BO3BpalljayICd K TAKOM BEPCUH.

3aMeTuM, UTO KaK M KoMmaHje git add, reset MOXXHO yKasblBaTh OIIIIHIO --patch 1 OTMeHBI
UHIEKCAIlMd YacTU COJIepKUMOro. TakKhM CII0COO0M BBl MOKeTe H30HpaTelbHO OTMEHSTH
UHJEeKCAIIUI0 WX 0TKAaThIBaTh U3MEHEeHUS.

CussHe KOMMUTOB

ﬂaBaI)’ITe IIOCMOTPHM, KakK, HCIIO/Ib3yd BBIITNIEN3J/I0OKEHHOE, caesaThb KOoe-4uTo
HHTepeCHOe — CIIMAHHE KOMMUTOB.

JlomycTuM, y Bac eCThb I10C/IeloBaTeJIbHOCTb KOMMHUTOB C COOOIIeHUSIMHU BHU/IA «YIIC.», «B paboTe» 1
«1103a0BLJI 3TOT Qaii». Bel MoXKeTe UCII0JIb30BaTh reset JI TOTO, YTOOBI IIPOCTO U OBICTPO CIUTH
UX B ofvH. (B O6beHeHe KOMMUTOB IIpeCTaBJIeH IPYroM CIIocob caesaTh TO »Ke caMoe, HO B
JaHHOM IIpHMepe IIPOollle BOCII0JIb30BaThCA reset.)
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[IpeArIososKuM, y Bac ecThb IIPOEKT, B KOTOPOM II€PBBI KOMMUT COJEPIKUT OAUH (ailyl, BTOPOH
KOMMHUT [006aBjseT HOBBIM (alyl U H3MeHSeT IIEPBBIM, a TpPeTUi KOMMHT CHOBAa HU3MEHSET
IepBbIA Qaii. BTopo KOMMMT OBLI CHeJlaH B IIpoliecce paboThl M BBl XOTHUTE CJIUTH €ro CO

CJIETYIOIITHM.

HEAD

eb43bf8 9e5ebad 38eb946

file-a.txt v1 |4¢—— file-a.txt v2 |q—| file-a.txt v3

file-b.txt vi file-b.txt v1

Git Repository

Workin
HEAD _ g
Directory
38eb946
file-a.txt v3 file-a.txt v3 file-a.txt v3
file-b.txt v1 file-b.txt v1 file-b.txt vi

Bbl MO’KeTe BBIIIOJIHUTH git reset --soft HEAD~2, uTo6n1 BepHYTh BeTKy HEAD Ha KaKOU-TO U3
IIpeAbIAYIIUX KOMMUTOB (Ha IIePBbIM KOMMUT, KOTOPBIA BBl XOTUTE OCTaBUTH):
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HEAD

eb43bf8

file-a.txt v1

Git Repository

9e5ebad

file-a.txt v2

file-b.txt vi

4—| file-a.txt v3

38eb946

file-b.txt vi

HEAD

eb43bf8

file-a.txt vi

file-a.txt v3

file-b.txt vi

Working

Directory

file-a.txt v3

file-b.txt vi

git reset --soft HEAD~2

3aTeM IIPOCTO CHOBA BBIIIOJIHUTE git commit:
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HEAD

68aef35

file-a.txt v3

file-b.txt vi

eb43bf8 9e5eb6ad 38eb946

file-a.txt vl |4—— file-a.txt v2 |q— file-a.txt v3

file-b.txt vi file-b.txt vi

Git Repository

HEAD Worklng
Directory
68aef35
file-a.txt v3 file-a.txt v3 file-a.txt v3
file-b.txt vi file-b.txt v1 file-b.txt vi

git commit

Terieppr BBl MOJKeTe BH/ETb, UYTO Ballla «JOCTHDKHMMasg» HCTOPHUSA (UCTOPHUSA, KOTOPYH BBI
BIIOCJIE/ICTBUM OTIIpaBUTEe Ha CepBep), Ceryac BBIVIALUT TaK—Yy Bac eCTh IIEePBBII KOMMUT C
¢aryiom file-a.txt Bepcuu vl, U BTOPOM, KOTOpPBIN U3MeHseT ¢aityn file-a.txt 1o Bepcuu v3 u
nobasiiger file-b. txt. KoMMHTa, KOTOPBIM cofeprKasl pail BepCUH V2 He 0CTaIoCh B UCTOPHH.

CpaBHeHue c checkout

HakoHeIl, BbI MOYKETe 3aIaThCSI BOIIPOCOM, B UeM >Ke COCTOMUT OTIUYMe Mexkay checkout u reset.
Kak u reset, koMaHzia checkout ympaBsieT TpeMs iepeBbsIMH Git, 1 Takke eé€ II0Be/leHHe 3aBUCUT
OT TOTO yKa3aJIu JIX BBl IIyTh 0 daiisa Wik HeT.
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be3 yka3aHUs OyTH

Komanpga git checkout [branch] oueHnb moxoxa Ha git reset --hard [branch], B mporjecce ux
BBIIIOJTHEHUS BCe TPU JlepeBa U3MEHSITCS TaK, YTOOBI BBIIVISAEeTh KakK [branch]. Ho Mexxay aTUMU
KOMaH/IaMHU eCTb JIBa Ba>KHBIX OTJIMUHS.

Bo-iepBBIX, B OTJIMuMe OT reset --hard, komaHga checkout Gepe’kKHO OTHOCUTCI K pabouemy
KaTaJIOTy, W IIPOBEpsIeT, UTO OHA He TporaeT ¢aibbl, B KOTOPHIX €CTh H3MEHeHUs. B
IeHCTBUTEILHOCTH, 3Ta KOMaHJa IIOCTyIaeT HeMHOTO yMHee —OHA IIBITAeTCS BBHIIIOJHUTH B
PaboueM KaTajiore IIpocThle CIUSHUS TaK, YTOOBI Bce $aiiIbl, KOTOpPbIE Bl He U3MEHSUIH, ObLITH
06HOBJIeHBl. C Ipyrod CTOpPOHBI, KOMaHJa reset --hard mpocTo 3aMeHsIeT BCE IEJIUKOM, He
BBITIOJTHSISI IIPOBEPOK.

BTopoe BakHOe OT/IMYME 3aKJ/JIIOYAeTCsd B TOM, KaK 3TH KOMaH/bl 00HOBIAI0T HEAD. B To Bpemsa
Kak reset repeMeliaeT BeTKy, Ha KOTOpyr yKasbiBaeT HEAD, koMaHa checkout IepemMerriaeT camMm
HEAD Tak, 4T0o065bI OH yKa3blBaJl Ha IPYI'YI0 BETKY.

Harmpumep, IIycTh y HaC eCTh BeTKU master U develop, KOTOpbIe YKa3bIBAOT Ha pasHble KOMMUTHI 1
MBI ceifiyac HaxomuMcsd Ha BeTKe develop (To ectb HEAD ykaseiBaeT Ha Heé). ECJIM MBI BBIIIOJTHUM
git reset master, cama BeTKa develop CTaHET CChLIATHCA Ha TOT K€ KOMMMT, UTO U master. ECii MbI
BBIITOJIHUM git checkout master, To develop He mu3meHHUTCs, HO u3MeHuTcd HEAD. OH cTaHeT
YKasbIBaTh Ha master.

HTak, B 060uX ciay4dadax Ml ItepeMelriaeM HEAD Ha KOMMUT A, HO Ba)KHOe OTJIMYHE COCTOUT B TOM,
Kak MBI 9TO fiesiaeM. KomaHia reset IlepeMecTHT TakyKe UM BETKY, Ha KOTOpYIO yKasbpiBaeT HEAD, a
checkout mepemeriaet Tosbko cam HEAD.
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master develop

commit A <€— commit B

after reset

develop

commit A <— commit B

before command

develop

commit A <€4— commit B

after checkout

C yKasaHueM IyTH

Apyro#i crroco6 BBIIIOJIHUTE checkout COCTOMT B TOM, YTOOBI yKasaThk IIyTh 40 ¢aiaa. B aTOM
cayJae, Kak W Ajad KomaHabl reset, HEAD He mepemerjaercd. 9Ta KOMaH/a Kak u git reset
[branch] file ob6HOBisieT ¢alsl B HHAEKCe BepCHer W3 KOMMMTA, HO J[OIOJHUTEIHLHO OHa
o6HOBJIsIeT U ¢aiiy B paboueM Kartasiore. To ke caMmoe cpesajsa 661 KoMaHza git reset --hard
[branch] file (ecsu 651 reset MOXXHO OBLJIO GBI TaK 3aIlyCKaTh) — 3TO He6e30IIaCHO A1 pabouero
KaTaJsora u He riepeMelriaeT HEAD.

Taxoke Kak git reset u git add, komaHga checkout IpUHUMAaeET OIIIUIO --patch I TOTO, YTOOBI
I103BOJIUTh BaM U30MpaTeJbHO OTKaTUTh U3MEHEeHU COepKUMOro gaiiyia I10 4acTsIM.

3ax/roueHue

Ha,[[e}OCI:, BBI paSO6paJII/ICI: C KOMaHHOﬁ reset ¥ MoO)KeTe e€ CIIOKOMHO HCIIOJIb30BaTh. Ho,
BO3MO>KHO, BBl BCE eme HEeMHOTIO IIyTaeTeCb, YeM HMMEHHO OHa OT/IMYaeTCda OT checkout, 1 He
3alIOMHHJIN BCEX ITPaBUJI, UCIIOJIb3YEMBIX B PA3/IMYHBIX BapHMaHTaX BbI30Ba.

Huoxe mpuBefieHa ImaMsATKa TOIO, KaK 3TU KOMAaH/bl BO3JIEMCTBYIOT Ha Kajk[oe U3 JepeBbeB. B
crosibire «HEAD» ykaseiBaeTcss «REF» eciM sTa KOMaH[a IlepeMelllaeT CChUIKY (BETKy), Ha
koTopyro HEAD ykassiBaeT, U «<HEAD» eciu 1niepemelriaercs ToabKo caMm HEAD. O6paTuTe ocoboe
BHUMaHUe Ha crosbelr; «CoxpaHHOCTL PK?» —eciii B HeM ykKaszaHO NO, TO XOpOIIEHBKO
IIOolyMaMTe IIpeXK/e YeM BBIIIOJIHUTH 3Ty KOMaHLYy.
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HEAD HNupexc PaGoumit CoxpaHHOCT

KaraJor b pabodero
KaTaJiora

Ha ypoBHe KOMMHTOB
reset --soft [koMmuT] REF HET HET ITA
reset [kommunT] REF JA HET AA
reset --hard [komMmunT] REF JA JA HET
checkout [komMmuT] HEAD JA JA AA
Ha ypoBHe ¢aiiioB
reset (kommnT) [MyTb] HET JA HET AA
checkout (kommuT) [nyTb] HET JA IA HET

IIpoaBUHYyTOE CIIUSTHHE

OOBIYHO BBIIOJHATE CJAUSHUA B Git J0BOJIBHO JIeTKO. Git yIIpoIaeT IIOBTOPHBIE CIUSAHUS C OFHOM
U TOU ’Ke BeTKOM, TaKUM 00pasoM, I103BOJISASI BAM HUMeThb OYeHb JI0JIT0 KUBYIIYI0 BETKY, U BbI
MOJKeTe COXpaHSATh ee BCé 3TO BpeMd B aKTyaJbHOM COCTOSHUU, YAaCTO paspelliag MajleHbKUe
KOHQJIMKTBL, a He [TOBOAUTHL JeJI0 0 OJHOro OOJILIIIOrO0 KOHQJIMKTA II0 3aBEPIIEHUI0 BCeX
HU3MEHEHHI.

OpmHako, MHOI7A BCE »Ke OyAyT BO3HUKATh CJIO0KHBIe KOHQJUIMKTHL B OT/IMUMe OT JPYTUX CHUCTEM
yIpaBJeHUsI BepcusiMHy, Git He TIBITAeTCsI OBITH CAUIIKOM YMHBIM IIPU paspelieHuH KOHPIUKTOB
cmstHus. ®mnocodus Git 3akrouaeTcss B TOM, YTOOBI OHITH YMHBIM, KOIZIa CJIMSTHUE pa3pellaeTcs
OJHO3HAYHO, HO eCJHU BO3HUKAaeT KOHQJIUKT, OH He IIBITAeTCs CYMHHUYAaTb W Pa3pelluTb ero
aBTOMaTuUuecKd. II03TOMy, ecJM BBl CJIHIIKOM [IOJATO OTKJIa/iblBaeTe CJHSIHUE [BYX
OBICTPOPACTYIIIUX BETOK, BbI MOYKETE CTOJIKHYTHCSI C HEKOTOPBIMU IIPOGIeMaMHU.

B aTOM paszesie Mbl paCCMOTPUM HEKOTOPbIe U3 BO3MOYKHBIX IIP06JIeM X MHCTPYMEHTHI, KOTOpbIe
npezfocrasssgeT Git, YTO6BI IIOMOYb BaM CIIPABUTHCS C ITUMHU O0JIee CII0KHBIMU CUTYaIiiusIMU. MbI
TaK>Ke pacCMOTPHUM HEKOTOpble Npyryve HeCTaHAapTHBIE TUIIBI CIUSHUM, KOTOpPble BBl MOXKeTe
BBIIIOJIHATE, U BBI y3HaeTe KaK MO>KHO OTKaTUTh YyKe BBIIIOJHEHHBIEe CIUSHUS.

KOoHQJIHUKTHI CTUTHUSA

M5! paccka3asyd HeKOTOpble OCHOBBI pa3pelieHus KOHQIUKTOB CAUSIHUSA B OCHOBHBIE KOHQIUKTHI
CIMSHUS, IS paboThl C 6Gojlee CIOKHBIMHU KOHQUIMKTaMU Git IIpeocTaBiIIeT HECKOJIbKO
HHCTPYMEHTOB, KOTOpble IIOMOTIYT BaM IIOHATh, YTO IIPOM30LLIO M KaK JIydille OGONUTHUCH C
KOHQJIMKTOM.

BOo-TIEPBBIX, ECTH €CTh BO3MOYKHOCTD, ITEPE]] CIUSTHHUEM, B KOTOPOM MO>KeT BOSHUKHYThH KOHQJIUKT,
1103a60THTECH 0 TOM, UTOGKI Ballla pabouast KoItus 6b1a 6e3 JIOKaIbHBIX U3MeHeHUH. Eciia y Bac
eCTb HeCOXpaHEHHbIe HapabOTKH, JUOO0 NMPUIIPSUYbTEe UX, JUO0 COXpPAaHUTe HUX BO BpeMeHHOH
BeTKe. TakUM 06pa3oM, Bbl CMOYKeTe JIETKO OTMEHHUTDH JIF00bIe M3MeHeHUs], KOTOphle c/ejlaeTe B
paboueM kaTasiore. ECJIM TIPH BBITIOJIHEHUHU CIUSHHS BbI HE COXPAaHUTE CleJIaHHbIe U3MEHEeHUS,
TO HEKOTOPBIE U3 OMTMCAHHBIX HIDKe IIPUEMOB MOTYT IIPUBECTH K yTpaTe 3TUX HapabOTOK.
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JlaBaiiTe pacCMOTPUM OYeHb IIPOCTOM IpuMep. JoIycTUM, y Hac ecTb Gpailyl ¢ UCXOZHUKaMU Ha
Ruby, BEIBOZAIITMMU Ha 9KpaH cTpoKy 'hello world'.

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

hello()

B HallleM peIlo3uTOPHUH, MBI CO3/JaJUM HOBYI0 BETKY II0 UMeHH whitespace U BBIIIOJIHUM 3aMeHY
BCeX OKOHYaHUM CTPOK B cTHJIe Unix Ha OKOHYaHUA CTPOK B cTuiIe DOS. daKTHUUeCKH, U3MeHeHHUs
OyAYyT BHeCeHBl B Ka)KAYI0 CTPOKY, HO M3MEHSATCS TOJIBKO IIPO6GebHbIE CHMBOJIBI. 3aTEM MBI
3amMeHUM CTPOKY «hello world» Ha «hello mundo».

$ git checkout -b whitespace
Switched to a new branch 'whitespace'

$ unix2dos hello.rb
unix2dos: converting file hello.rb to DOS format ...
$ git commit -am 'Convert hello.rb to DOS'
[whitespace 3270f76] Convert hello.rb to DOS

1 file changed, 7 insertions(+), 7 deletions(-)

$ vim hello.rb
$ git diff -b
diff --git a/hello.rb b/hello.rb
index achlefd..e85207e 100755
--- a/hello.rb
+++ b/hello.rb
ee -1,7 +1,7 @@
#! /usr/bin/env ruby

def hello

- puts 'hello world'

+ puts 'hello mundo'/M
end

hello()
$ git commit -am 'Use Spanish instead of English'

[whitespace 6d338d2] Use Spanish instead of English
1 file changed, 1 insertion(+), 1 deletion(-)

Terepp MBI IIEpeKJIIOUMMCA 0OpaTHO Ha BeTKy master M 7o6aBUM K (QYHKIIMU HEKOTOPYIO
IOKYMeHTAalIlUIo.
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$ git checkout master
Switched to branch 'master'

$ vim hello.rb
$ git diff
diff --git a/hello.rb b/hello.rb
index ac5lefd..36c06c8 100755
--- a/hello.rb
+++ b/hello.rb
@e -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting

def hello
puts 'hello world'
end

$ git commit -am 'Add comment documenting the function'
[master bec6336] Add comment documenting the function
1 file changed, 1 insertion(+)

Terlepb MBI IIONBITAEMCS CIUTH B TEKYIIyH BeTKy whitespace M B pe3yJbTaTe IIOJYUUM
KOHQJIMKTHI, TaK KaK U3MEeHWINCH ITP06eIbHbIe CUMBOJIBI.

$ git merge whitespace

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Automatic merge failed; fix conflicts and then commit the result.

IIpepsIBaHMe CIIUSAHUA

B gaHHBIM MOMEHT Yy HAac eCTb HEeCKOJbKO BAapHAHTOB JaJbHEMIINUX NeHCTBHH. BO-IIepBEHIX,
JaBalTe PacCMOTPHUM KaK BBIMTH U3 3TOM CHUTyallMH. ECJIM BB, BO3SMOYKHO, He OBLIN T'OTOBBEI K
KOHGQJIMKTaM W Ha CaMOM [ieJle He XOTHUTe CBSI3BIBAThCA C HUMH, Bbl MOXKeTe IIPOCTO OTMEHUTh
TIONIBITKY CIWSHUA, UCIIOIL3YsI KOMaHAy git merge --abort.

$ git status -sb

## master

UU hello.rb

$ git merge --abort

$ git status -sb
## master

Jra KOMaH/a IIBITAa€TCA OTKaTHUTBL Ballle COCTOdHHE A0 TOro, 4To OBLIIO o0 3aIlyCKa CJIHUAHHA.
BHBepU_II/ITBCH HeygavHO OHa MOKET TOJIBKO B CIy4dadX, eC/JIHd IIepell 3allyCKOM C/IHUAHHA Y Bac
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ObLIM He IIPUIIPSITaHHBIE MM He 3aQUKCUPOBaHHBbIe M3MeHeHHUs B paboueM KaTaJIore, BO BCeX
OCTaJILHBIX CJIy4asx BCé 6y/1eT XOPOIIIO.

Ecii 10 KaKvM-TO IIpUYHHAM Bbl OOHapYXWUJIU Ce6s1 B Y?KaCHOM COCTOSIHUM U XOTHUTEe IIPOCTO
HavaTh BCE CHauajia, Bbl MOYKeTe TakK)Ke BBIIOJHUTL git reset --hard HEAD (yim6o BMecTo HEAD
yKa3aB TO, KyJla Bbl XOTHUTEe OTKaTUTbCd). HO IIOMHHTEe, UTO 3TO OTKaTUT BCe H3MEHEHHS B
paboueM KaTaJjiore, II09TOMY YIOCTOBEPbTECH, UTO HUKAKHEe U3 HUX BaM He HY KHBI.

HrHopupoBaHue NPoOeJbHBIX CHMBOJIOB

B JaHHOM KOHKPETHOM cJIydae KOHQJIMKTHI CBSI3aHBI C IIPOOEJbHBIMU CUMBOJIAMH. MBI 3HaeM
9TO, TaK KaK 3TO IIPOCTOM IIPHMep, HO B PeasIbHBIX CUTYaIlUIX 9TO TaKKe JIETKO OIIPeZeTUTh IIpU
HM3y4eHUH KOHQJIMKTA, TaK KaK Kakfas CTpoKa B HeM OyjeT yhaseHa U JfobaByeHa cHoBa. IIo
yMoJryaHuio Git cyuTaeT Bce 3TH CTPOKU U3MEeHEHHBIMU U II09TOMY He MOJKET CJIUTDH QariIbl.

CTpaTeruu CIUSHUSA, UCII0JIb3yeMOH 110 YMOJTYaHUI0, MOKHO IlepelaTh apI'yMeHThl, U HEKOTOPhIe
U3 HUX IIpefiHasHAueHbl [UII COOTBETCTBYIOIEM HACTPOMKKW WIrHOPUPOBaHUA H3MeHEeHUU
po6esIbHBIX CUMBOJIOB. EC/IM BBl BHUAWTE, YTO MHOKeCTBO KOH(QJIMKTOB CAUSHUS BbI3BaHbI
IpobeJbHBIMU CUMBOJIAMU, TO Bbl MOJKeTe IIpepBaTh CAUSHUE U 3aIllyCTUTh er0 CHOBA, HO Ha 3TOT
pas c ommued -Xignore-all-space wam -Xignore-space-change. IlepBast ONIIUI UTHOPUPYET
U3MeHEeHUs B JII000M KOJIMYeCTBe CYILeCTBYIOIIUX IIPO6eTbHBIX CUMBOJIOB, BTOpasi UTHOPUPYET
B0OOIIle BCe U3MeHEeHUs IIP0OeIbHBIX CUMBOJIOB.

$ git merge -Xignore-space-change whitespace
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

[IoCKOJILKYy B 3TOM IIpUMepe peajbHble H3MeHeHUs ¢QaloB He KOHQIUKTYIOT, TO IPHU
UTHOPHUPOBAaHUU U3MeHeHUH IIpo6eIbHBIX CHMBOJIOB BCE COIBLETCS XOPOIIIO.

9TO 3HAUUTEJIFHO 06JIeTUaeT YKU3Hb, €CJTH KTO-TO B Ballleil KOMaH/[e JIIOOUT BpeMeHaMH 3aMeHSITh
Bce IIpo6eJIbl Ha TabyJIsIIUY UIH HA060POT.

Pyunoe ciussHue ¢ailjioB

Xora Git [OBOJBLHO XOpoIllo o6pabaTkiBaeT IIPoOeJbHBIE CHUMBOJIBL, C JAPYTUMH THUIIAMU
U3MEHeHHUN OH He MOYKeT CIIPaBUTBLCA aBTOMAaTH4YeCKH, HO CYIIeCTBYIOT [pyrhe BapHUaHTBI
ucupasieHusd. Hampumep, IpeacraBUM, 4To Git He yMmeeT o6pabaTbiBaTb HM3MeHeHHUs
IIP0o6eIbHBIX CHMBOJIOB U HAM HY>KHO CZleJIaTh 3TO BPYYHYIO.

To uTO HaMm [eHCTBUTEIBHO HY)XHO —3TO IIepe]; BBIIIOJIHEHHWEM CaMOr0 CAWSHUSA IIPOTHATH
cauBaeMbli ¢paiiy yepes rmporpaMmy dos2unix. Kak Mbl 6yzieM fies1aThb 3TO?

Bo-11epBBIX, MBI IIEpei/iEM B COCTOSTHUE KOHQJIMKTA CIUSHUS. 3aTeM HaM HeoOX0JUMO II0JIYYUTh
KOIIMU Hauwelli Bepcuu ¢ariia, ux Bepcuu ¢aiyia (U3 BETKH, KOTOPYI0 MBI CJIHMBaeM) U 06well
BepcuH (0T KOTOPOM OTBETBUJIMCH IIepBBIe ABe). 3aTeM MBI UCIPaBUM JIM60 HUX BEPCHUI0, JIMOO
Hallly ¥ IOBTOPUM CJIUSIHUE TOJIBKO JJI 3TOro dariia.
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IToJIy4uTh 3TH TPU BepcuU ¢aiina, Ha CaMOM JieJle, J0BOJIbHO JIeTKO. Git XpaHUT BCe 3TH BEPCUU B
HWH/JIeKCe B PasHBIX «COCTOSHUAX», KaK[0e U3 KOTOPBIX UMeeT acCOIIMMPOBAaHHBIA C HUM HOMep.
CoctossHHe 1—3TO OOIIMM IIpe/ioK, COCTOSHHe 2—Ballla BepCHusd KU COCTOSHHUS 3 B3ATO U3
MERGE_HEAD — Bepcus, KOTOPYIO BEI CIMBaeTe («UX» Bepcus).

BBl MO’KeTe U3BJIeUb KOIIHMI0 KaXKIOM M3 3TUX BepCUU KOHOQIIUKTYIOIero ¢ana C IIOMOIIbI0
KOMaH/bI git show ¥ cIleriaJIbHOTO CHHTaKCHCA.

$ git show :1:hello.rb > hello.common.rb
$ git show :2:hello.rb > hello.ours.rb
$ git show :3:hello.rb > hello.theirs.rb

Eciii BBl XOTUTE UTO-TO 60JiIee CYpOBOe, TO MOYKETe TakKKe BOCIIOJIb30BAThCI CIIYKEOHOM!
KoMaHzou ls-files -u maa mosmydeHuss SHA-1 Xelrrei 11 Ka>KIoro U3 3TUX Gpamios.

$ git 1s-files -u

100755 ac5lefdc3df4f4fd328d1a02ad05331d8e2¢9111 1 hello.rb
100755 36c06c8752¢78d2aff89571132f3bf7841a7b5¢3 2 hello.rb
100755 e85207e04dfdd5eb@ale9dfebbc67fd837c44aled 3  hello.rb

BeipakeHue :1:hello.rb gBjsgeTcd IPOCTO COKpaIlleHUeM JUJId ITIoKMCcKa Takoro SHA-1 xera.

Terepb, KOIJja B HallleM pa6oueM KaTasore IIPUCYTCTBYET COMEP>KUMOe BCeX TPEX COCTOSTHUH, MBI
MO’KeM BPYUYHYH HCIPaBUTb UX, UTOOBI YCTPAHUTH IIPOGJIEMBI C IIPO6eJHhHBIMU CHUMBOJIAMU U
TIOBTOPHO BBITIOJTHUTE CAUSIHUE C TIOMOIIbI0 MaJIOM3BEeCTHOM KOMaH/HI git merge-file, kKoTopas
nesiaeT UMeHHO 3TO.
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$ dos2unix hello.theirs.rb
dos2unix: converting file hello.theirs.rb to Unix format

$ git merge-file -p \
hello.ours.rb hello.common.rb hello.theirs.rb > hello.rb

$ git diff -b
diff --cc hello.rb
index 36c06c8,e85207¢..0000000
--- a/hello.rb
+++ b/hello.rb
@ee@ -1,8 -1,7 +1,8 @@E
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

Temmeppr y Hac ecThb KOPPeKTHO CIUTHIM ¢aiyi. Ha camMoM [ese, JaHHBINM CIIOCO6 JIydllle, YeM
HUCIIOJIb30BaHUE OIIIUU ignore-all-space, TaK KaK B €ro paMKax BMeCTO HTHOPUPOBaHUS
U3MeHeHU! IIpPo0e/IbHBIX CHUMBOJIOB Ilepe]] CIUSHUEM BBIIIOJHSAETCI KOPPEeKTHOe HCIIpaBJIeHHe
TaKUX U3MeHeHUU. [Ipu CIUAHUU C ignore-all-space MBI B pe3yJibTaTe II0JIyYUM HeCKOJIbKO CTPOK
C OKOHUYaHUAMU B cTmiie DOS, TO ecTb B OZHOM ¢aliie CMeIIarTcsa pasHble CTH/IN OKOHYaHUA
CTPOK.

Ecii mepel KOMMUTOM HM3MeHEeHUH BBl XOTUTE ITOCMOTPETh KaKHe B JeHCTBUTEILHOCTH OBLTH
pPasIUUUs  MEXKIY COCTOSHHSIMH, TO MOJKETe BOCIIOJIb30BaThCI KOMaHAOM git  diff,
CPaBHUBAIOIIEH COJEP)KHMOE BaIllero paboyero KaTajiora, KOTopoe OyaeT 3apUKCHPOBAHO Kak
pe3yJsIbTaT CIUSHHUS, C JTIOOBIM U3 TPEX COCTOSTHUM. /laBaliTe ITOCMOTPHUM Ha BCe 3TH CPaBHEHUS.

YTOoOBI CPaBHUTE pe3yjabTaT CJIUAHHA C TeM, UTO OBLIO B Balllell BETKe 00 CIIUAHUSA, WU OIPYTUMHA
CJIOBaMU YBUIETD, UTO IIPUBHECJ/IO JaHHOE C/IUAHNE, BBl MO’KETE BBIIIOJIHUTH 91 t diff --ours
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$ git diff --ours

* Unmerged path hello.rb

diff --git a/hello.rb b/hello.rb
index 36c06c8..44d0a25 100755
--- a/hello.rb

+++ b/hello.rb

@@ -2,7 +2,7 @@

# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

UTak, 30€Chb MBI MO’KeM JIETKO YBHU/IETHh UTO K€ IIPOM3O0IIJIO C Hallled BeTKOM, KaKue U3MeHeHUs B
rILEI‘/JICTBI/IT(3.7'[]':;1—10CTI/I BHeCJIO CJIMsIHHE B ﬂaHHBIfI (baﬁJI—I/ISMeHEHI/Ie TOJIBKO O,ILHOI‘/JI CTPOKH.

Ecoii BBl XOTUTe y3HATHh YeM pes3yJbTaT CAWAHUA OTINYaeTCsd OT CIUBAaeMOMN BETKH, TO MOXKeTe
BBIIIOJIHUTL KOMaHay git diff --theirs. B aToM U ciefyroieM IIpUMepe MBI UCII0JIb3yeM OIIITUI0
-W JIJIg TOTO, YTOOBI He YUYUTHIBATh U3MeHeHUs B IIP06e/IbHBIX CUMBOJIaX, TaK KaK Mbl CDaBHUBaeM
pesyJIbTaT C TeM, UTO ecTh B Git, a He ¢ HAIlIMM HMCIIpaBJIeHHBIM ¢aiisioM hello. theirs.rb.

$ git diff --theirs -b
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index e85207e..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@@ -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting

def hello
puts 'hello mundo'
end

Y, HaKOHeIl, BBl MOKeTe y3HaTh KaK U3MeHWIcd Galul 10 CpaBHEHUIO Cpa3y C 00eMMH BeTKaMHU C
TIIOMOIIBE0 KOMaH/bI git diff --base.
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$ git diff --base -b
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index ac571efd..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@ -1,7 +1,8 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

B IaHHBIII MOMEHT MBI MOKEM HCII0JIb30BaTh KOMaHAY git clean AJs1 TOTO, YTOOBI yIaIUTh He
HY>KHBIe 60Jiee TOIIOJTHUTeIbHbIe Qaliibl, CO3/[aHHbIe HaMHU /IJI BBITIOJTHEHUS CIVSHUSL.

$ git clean -f

Removing hello.common.rb
Removing hello.ours.rb
Removing hello.theirs.rb

Hcnoab3oBaHnue checkout B KOHGINKTaX

B03M0>KHO, HaC I10 KAKUM-TO IPUYMHAM He yCTpauBaeT He0OXOJUMOCTb BBIIIOJTHEHUS CIUSHUS B
TEeKYIIUH MOMEHT, MJIM MBI He MO>KeM XO0POIII0 UCIIPaBUTh KOHQIUKT U HaM He06X0AUMO 60JIbIIIe
HUHbOpMAaITIH.

JlaBaiiTe HEMHOIO U3MeHUM IIpuMep. IIpeIIosI0KUM, UTO Y HaC eCTh JBe [OJITOKUBYIIIUX BETKH,
Kakzasd U3 KOTOPBIX MMeeT HeCKOJIbKO KOMMUTOB, UTO IIPH CJIUAHUU IIPUBOJUT K CIIPaBeIUBOMY
KOHQJIUKTY.

$ git log --graph --oneline --decorate --all
* £1270f7 (HEAD, master) Update README

* 93f9d3b Create README

* 694971d Update phrase to "hola world'

| * e3eb223 (mundo) Add more tests

| * 7cff591 Create initial testing script

| * ¢3ffff1 Change text to 'hello mundo'

|/

* b7dcc89 Initial hello world code

V Hac ecTh TPU YHUKAJIbHBIX KOMMMTA, KOTOpble IIPUCYTCTBYIOT TOJIBLKO B BeTKe master W TpH
IOPYIUX, KOTOpBIe IIPUCYTCTBYIOT B BeTKe mundo. ECIM MBI IIOIBITaeMCs CJIMTBH BeTKy mundo, TO
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IIOJTyYUM KOHQJIUKT.

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Automatic merge failed; fix conflicts and then commit the result.

ME&I X0TesIu 66l YBUJIETh B UEM COCTOUT JAHHBIN KOHQIUKT. ECIM MBI 0OTKpOeM KOHQIMKTYIOIINHT
dari, To yBUAUM HEUTO I10J00HOE:

#! /usr/bin/env ruby

def hello
<<<<<<< HEAD
puts 'hola world'

puts 'hello mundo'
>>>>>>> mundo
end

hello()

B o6eux ciuBaeMbIX BeTKax B 3TOT ¢aﬁﬂ OBLIO ,HO6E[BJI€HO COOEPKUMO€E, HO B HEKOTOPBIX
KOMMHUTAX USMEHSJIMCh OTHU U T€ K€ CTPOKH, UYTO U IIPHUBEJIO K KOH(l)JII/IKTy.

/laBaliTe pPacCMOTPHUM HECKOJIbKO HaXO/[AIIMXCS B BallleM paclopsDKeHWHM HWHCTPYMEHTOB,
KOTOpPBIE ITO3BOJISIOT ONIpPEeIMTh KaK BO3HHUK 3TOT KOHQJIMKT. BO3MOXKHO, He IIOHSITHO KakK
WMEHHO BHI JIOJDKHBI UCIIPaBUTh KOHQJIMKT U BaM TpebyeTcst 60bIlie MHGOPMAaITUH.

ITojlesHBIM B [aHHOM CJlyyae HMHCTPYMEHTOM SBJIZeTCI KOMaHza git checkout ¢ omruein --
conflict. OHa 3aHOBO BBEIKauaeT ¢aiJl U 3aMeHUT MapKepbl KOHQIUKTA. ITO MOXKET OBITH
I10JIE3HO, €CJIM BBl XOTHUTE BOCCTAHOBHUTHb MapKephbl KOHQJIMKTA U II0IIPOO0OBATH paspellduTh ero
CHOBa.

B kauecTBe 3HaueHUs onmuu --conflict Bl MoyKeTe ykasbiBaTh diff3 mau merge (ImociemHee
3HaUeHHe MCIO0JIb3yeTcsd II0 yMoJyidaHuio). Eciu Bel ykaskeTe diff3, Git 6ymeT MCIIO/IB30BaTh
HEMHOTO [PYI'yI0 BEpPCUI0 MapKepoB KOH(QJIUKTA —IIOMUMO «HAlllel» U «HUX» Bepcuil (paiijioB
OymeT TakKe oOTOoOpakeHa «06a3oBasg» BepCcHsd, W TaKUM 00pasoM BBl IIOJy4YUTe OO0JIbIIIe
UHPOpPMaIIUH.

$ git checkout --conflict=diff3 hello.rb

ITocsie TOro, KaK BBI BBIIIOJTHUTE 3Ty KOMaH[y, paiy 6yieT BEIIVISETh TaK:
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#! /usr/bin/env ruby

def hello
<KLLLLL oUrs

puts 'hola world'
[11111] base

puts 'hello world'

puts 'hello mundo'
>>>>>>> theirs
end

hello()

Ecti BaM HpaBUTCS TaKoM popMaT BRIBOJ[@, TO BBl MOYKeTe HCII0JIb30BaTh €ro 110 YMOJIYaHUI0 [T
OyIyIIMX KOHQJIUKTOB CJIUSIHUS, YCTAHOBUB IlapaMeTpy merge.conflictstyle 3HaueHue diff3.

$ git config --global merge.conflictstyle diff3

KomaHnzie git checkout Takyke MOKHO TepefaTh OIITUH --0Urs M --theirs, KOTOphIe TTO3BOJISIOT
IeUCTBUTEIbLHO GBICTPO BHIOPATH OJHY M3 BepcUii GaityioB, He BHITIOTHSIS CIUSHUS COBCEM.

9TO MOKET GBITH JIEHCTBUTEJHLHO II0JIE3HBIM NPU BO3HUKHOBEHUHU KOHQJIUKTOB B GMHAPHBIX
¢datiiax (B 3TOM ciIyuae BBl MOKeTe IIPOCTO BHIOPATh OJJHY U3 BEPCHI), MJIU IIPU HEOOXOITUMOCTH
CJIUTH U3 JIPyTOM BETKU TOJBKO HeKOTOphle Qaiypl (B 3TOM Cjaydae Bhl MOYKeTe BBIIIOJIHUTH
CJIUSTHUE, a 3aTeM Iepeli KOMMUTOM ITepeKII0UUTh Hy>KHBIe GpaliyIbl Ha TpebGyeMble BepCH).

HcTopus NPHU CTUTHUN

JlpyToi T0JIe3HBIM MHCTPYMEHT IIpU pa3pellleHUH KOHQIUKTOB CIUSHUSI — 3TO KoMaH/a git log.
OHa TIOMO’KET BaM ITOJIYYUTHb MHQOPMAIIHI0 O TOM, UTO MOIJIO IIPHUBECTH K BO3HUKHOBEHHIO
KOHQJIMKTOB. BpeMeHaMH MO’KeT ObITh OUEHbB IT10JIE3HBIM IIPOCMOTPETH UCTOPHUIO, UTOOBI ITIOHATH
II0YeMy B /IBYX BeTKax pa3paboTKU U3MeHsIach O/IHA U Ta YKe 00J1aCTh KOJia.

/17151 TI0JTy4eHU TI0JTHOTO CIIMCKa BCeX YHUKaJIbHBIX KOMMUTOB, KOTOPbIE OBLIN ClesIaHbl B JIF000M
U3 CJIMBaeMbIX BETOK, MBI MO>KEM MCII0JIb30BaTh CUHTAKCUC «TPEX TOUEK», KOTOPBIHA MBI USYUUIU
B TpH TOUKHU.

git log --oneline --left-right HEAD...MERGE_HEAD
127017 Update README

9af9d3b Create README

694971d Update phrase to 'hola world'

e3eb223 Add more tests

7cff591 Create initial testing script

c3ffff1 Change text to 'hello mundo'

V V V N N N &H

9TO CIIMCOK BCeX IIeCTM KOMMMTOB, BKJIIUYEHHBIX B CIIHSHHE, C YKa3aHHEM TaKKe€ BETKU
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pa3pa60TKH, B KOTOpOﬁ HaXoqUuTCAd Ka)K,ZLBIfI 13 KOMMHTOB.

MBI TakKe MOKeM COKPaTHUTBh €ro, IIOIIPOCHUB IIPeJOCTaBUTh HaM 6oJiee CIIelMaJIu3HMPOBaHHYIO
nHbopmanyro. Ecaiu Mbl 106aBUM OIITUIO --merge K KOMaH/e git log, TO 0OHa IIOKa’keT HaM TOJIbKO
Te KOMMMUTHI, B KOTOPBIX U3MeHA/ICA KOHQIUKTYIOIHUN B TaHHBIM MOMEHT Qaril.

$ git log --oneline --left-right --merge
< 694971d Update phrase to "hola world'
> c3ffff1 Change text to 'hello mundo'

Eciii BBI BBIIIOJTHUTE 3Ty KOMaHJy C OIIHeN -p, TO IIOJIyYUTe TOJIBKO CIIMCOK U3MeHeHUN ¢aiiia,
Ha KOTOPOM BO3HHK KOHQJIHUKT. ITO MOKeT OBITh AEMCTBHUTEJIBHO II0JIE3HBIM [JI1 OBICTPOrO
IoJIy4eHUs MHQOpPMaIlUuy, KoTopasd HeoO0X0oAUMa, YTOOBI IIOHATE I104YeMy UTO-TU00 KOHQIUKTYeT
U KaK HauboJiee IIPaBUJIbHO 3TO Pa3pellnThb.

KoMOuHNpOBaHHBIN dopMaT U3MEeHEeHU

Tak xaxk Git mo6aBJisieT B HH/IEKC BCe yCIIeIIHbIe pe3yaIbTaThl CIUAHUA, TO IIPU BbI30Be git diff B
COCTOSIHUU KOHQJIMKTa CAWSHUA OyneT 0TOOpa>keHO TOJIBKO TO, UTO cefiyac KOHQJIHUKTYeT. ITO
MOJKeT OBITH II0JIE3HO, TaK KaK BBl CMOXKeTe YBUJIeTh KaKHe ell[é KOHQIUKTHI HY>KHO PaspellnTh.

Ecsi BBI BeITOJIHUTE git diff cpasy mocsie KOHQJUIMKTA CAUSHUSA, TO IIOJYyYUTe UHOOPMAIIHIO B
ZIOBOJILHO CBOEOOpasHOM ¢popMare.

$ git diff
diff --cc hello.rb
index 0399cd5,5972710..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,11 @ee
#! /usr/bin/env ruby

def hello
++<<<<<<< HEAD
+ puts "hola world'

+ puts 'hello mundo'
++>>>>>>> mundo
end

hello()

Takoit ¢popmaT HasbIBaeTCsl «KOMOMHUPOBAaHHBIM» («Combined Diff»), m1g KaXkgoro pasjivyusi B
HEM COZEP KUTCA /iBa pasfesa ¢ WHPopmarueld. B mepBoM paspesie oToOpakeHbI pas3Iddys
CTPOKH (mobaBjieHa OHa WM yfaJieHa) MeK/y «Ballleil» BeTKOM U COZepKUMBIM Balllero paboyero
KaTaJjiora, a BO BTOPOM pasfiejie COIep KUTCS TO JKe caMoe, HO MeXy «HX» BEeTKOM U pabouum
KaTaJIOTOM.
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TakuMm 06pa3oM, B JaHHOM IIPUMepe Bbl MOXKETe YBUJIETb CTPOKH <<<<K<<LK U >>>>>>> B Qailie B
BallleM pab6oyeM KaTajore, XOTS OHU OTCYTCTBOBaJIM B CJIMBaeMbIX BeTKaxX. JTO BIIOJIHE
ONpaBIaHO, IIOTOMY YTO, MA00AaBJSS HX, HWHCTPYMEHT CHHUSHHUS IIPEeJOCTaB/IsIeT BaM
IOIIOJTHUTEIHFHYI UHOOPMATIHIO0, HO IIPEIII0JIaraeTcs, YTO MbI YIAJIUM HX.

Eciii MBI paspemiM KOHQJIMKT U CHOBa BBIIIOJHUM KOMaHAy git diff, To mosmyuyum Ty ke
HHpOpPMaIIHI0, HO B HEMHOI'0 60JIee I10JIe3HOM IIpe/[CTaBIeHHUH.

$ vim hello.rb
$ git diff
diff --cc hello.rb
index 0399cd5,59727f0..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @ee
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

B aToM BBIBOJIe yKa3aHO, 4TO cTpokKa «hola world» mIpy CIMSIHUU IIPUCYTCTBOBaJa B «HAIleN»
BeTKe, HO OTCYTCTBOBaJa B pabodel Komuy, cTpoka «hello mundo» Oblyia B «MX» BeTKe, HO He B
paboueii KoIuy, U, HaKoHel], «<hola mundo» He OblIa HU B OJHOM U3 CIMBAae€MBIX BETOK, HO ceruac
OPUCYTCTBYyeT B pabouyell KOOMWHU. ITO ObIBaeT II0JIE3HO IIPOCMOTPEThH Iepeli KOMMHUTOM
paspelnreHrs KOHQJIUKTA.

Taxkyro >xe MHGOpPMAILIUI0 BBl MOXKeTe IIOJYYUTH W II0CJIe BBIIIOJIHEHUS CIHUSHUA C IIOMOIIBIO
KOMaHABl git log, ysHaB TakuM o0pasoM KaK ObLI paspelléH KOHQIUKT. Git BBIBOJUT
nHGoOpMaIMI0 B TakoM ¢opMaTe, eCIM BBl BBIIIOJHUTE git show [Id KOMMHUTa CIAUAHUS WA
BbI3OBeTe KoMaHAy git log -p c ommumenn --cc (6e3 Heé maHHasg KOMaH/a He IIOKasblBaeT
U3MeHEeHUs JIJIs1 KOMMHUTOB CIUSHUS).
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$ git log --cc -p -1

commit 14f41939956d80b9e17bb8721354c33f8d5b5a79
Merge: f1270f7 e3eb223

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Sep 19 18:14:49 2014 +0200

Merge branch 'mundo’

Conflicts:
hello.rb

diff --cc hello.rb
index 0399cd5,59727f0..e1d0799
--- a/hello.rb
+++ b/hello.rb
ee@ -1,7 -1,7 +1,7 e@e
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

OTMeHa CJIUIHUN

Temepp Korjma BBl 3HaeTe KaK CO3JaTh KOMMUT CJIUSHUS, Bbl MOYKeTe CeslaTh ero II0 OIIIHUOKe.
OpHa U3 3aMeuaTesIbHBIX Bellled B pabore ¢ Git—3TO TO, UTO OIIMOKU COBepIIaTh He CTPAIHO,
TaK KaK eCTb BO3MO>XHOCTb UCIIPAaBUTH UX (U B OOJILIIUHCTBE CIydaeB ClesIaTh 3TO IIPOCTO).

KoMMUT CIMSIHHSI He HCKJIIOYeHHe. [[OIyCTUM, Bhl Hauaad paboTaTh B TeMaTHUUYeCKOU BeETKe,
CIydallHO CJIMJIH ee B master, W Temepb Ballla HCTOPUS KOMMHUTOB BBIIJIIIUT CJIEAYIOIIUM
obpasom:
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C1 <+— C2 C5 <+ C6 <4+— M

o %

C3 <+ C4

PucyHok 137. CayuatiHblil KOMMUM CAUSTHUS

EcTh Ba mOAXO/A K pPeIleHUI0 3TOM Hpo6JieMbl, B 3aBUCUMOCTH OT TOTO, KaKOW pe3yJbTaT BbI
XOTUTE MOJTYUHUTD.

HcnpasiieHHe CCBIIOK

Eciin HeskestaeMBIM KOMMHUT CJIMSHUS CYIeCTBYeT TOJIBKO B BallleM JIOKAJIbHOM PEeIIO3UTOPHUH, TO
IIPOCTeHIlee U JIydlllee pellleHHe COCTOUT B IlepeMellleHHUH BeTOK TaK, YTOOBI OHU yKa3bIBaJld
Tyfia KyjJa BaM HY)KHO. B OOJIBINIMHCTBe CJy4aeB, eCJH BBl IIOCIe CIy4allHOro git merge
BBITIOJTHUTE KOMaHAy git reset --hard HEAD~, TO yKasaTesl BeTOK BOCCTAHOBSTCA TaK, UTO OYAyT
BBIIVIAZETH CJIeyIOIIM 00pasoMm:

C1 <+— C2 C5 <4+ Cé M

N

C3 <+ C4

PucyHok 138. Hcmopusi nocsae git reset --hard HEAD~

MBbI paccMaTpUBaIM KOMaH[y reset paHee B PackpbITHe TaiiH reset, I03TOMY BaM JOJDKHO OBITh
He CJIO’KHO pa3obpaThCsl C TeM, YTO 37leCh IIPOMCXOIUT. 37iech HeGOoJIbIIoe HallOMUHaHUe: reset
--hard 06BIYHO BHIIIOIHSET TPH IIara:

1. IlepemelraeT BeTKY, Ha KOTOPYI0 yKasbiBaeT HEAD. B taHHOM ciiy4yae MBI XOTUM IIepeMeCTUTh
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master Tyga, e oHa 6bLIa 10 KoMMUTa caustHud (C6).
2. IIpUBOAUT UHEKC K TAKOMY >Ke Buay uTo 1 HEAD.

3. IIpuBOAMUT paboumii KaTaJor K TAKOMY ’Ke BHU/Y, UTO U UHJEKC.

HemocTaToK 3TOrO0 I10/IX0/Ia COCTOUT B USMEHEeHU U HCTOPHH, UTO MOJKET ITPUBECTH K npoﬁneMaM B
ClIydae COBMECTHO HCIIOJIB3YEMOTIO PEIIO3UTOPHA. 3arstHuTe B OIacHOCTH IIepeMeIneHusi, YTOOBI
Y3HATb UYTO KMEHHO MOJKeT HpOH30fITPI; KpPaTKO IroBops, €C/Ik § IPYTHUX JIIO,I[GI‘/JI Y>Ke eCTb KaKue-TOo
U3 U3MeHsIeMbIX BaMU KOMMUTOB, BbI TOJIKHBI 0TKa3aThCAd OT MCII0JIL30BaHUA reset. 3TOT IIOAXO0MO
TaKXKe He 6y,l[8T pa60TaTb, €CJIk IIoCiie CIIMAHHUA YoKe OBLI CcaeslaH XOTd @31 OOIHMH KOMMT,
IIepeMeIneHrue CCbIVIKHK (1)aKTI/ILIECKI/I HpI/IBe,Z[éT K IIOTepe 3TUuX H3MEeHEeHHUU.

OTMeHa KOMMHTa

Ecu mepemellleHHe yKa3aTeJed BeTKH BaM He IIOAXOAUT, Git mpemocTaBiisieT BO3MOXKHOCTH
cleylaTh HOBBIM KOMMHUT, KOTOPBIM OTKaThIBaeT BCe H3MEHEHUs, CleJlaHHble B JpyroM. Git
HasbIBaeT 3Ty OIlepPaIiio «BOCCTAHOBJIEHUEM» («revert»), B JaHHOM IIPUMepe Bbl MOYKETe BEI3BATh
eé ciefyrolyM o6pasoM:

$ git revert -m 1 HEAD
[master b1d8379] Revert "Merge branch 'topic'"

Ommug -m 1 yKasbeIBaeT KaKOM POJUTEJIb IBJIETCS «OCHOBHOM BETKOM» U [0JDKeH OBITh COXpaHeH.
Korma BBI BhIIOIHAeTe ciausiHUe B HEAD (git merge topic), HOBBIML KOMMHUT Oy[eT UMeThb IBYX
poxuTesteii: mepBblit 13 HUX HEAD (C6), a BTOpOM — BepIlliHA BETKH, KOTOPYIO CJIMBAIOT C TEKYIer
(C4). B maHHOM CJIy4yae, Mbl XOTUM OTMEHUTH BCe U3MeHeHUs, BHeCEHHBIe CIIUIHUEM POIUTEs #2
(C4), 1 coXpaHUTH IIPU 9TOM BCE cofep KUMOoe u3 poauTtesis #1 (C6).

HcTopusi ¢ KOMMHUTOM BOCCTaHOBJIEHHS (OTMEHOM KOMMMTA CJIWUSHUS) BBIIJISAUT CJIEAYIOIINUM
obpasom:

<+— C5 <+— C6 <+— M <+— M

C3 <+— C4

C1 <+— C2

PucyHok 139. Hcmopus nocsae git revert -m 1

HoBBIM KOMMHUT "M MMeeT TOUHO TaKoe >Ke COoflep>KUMoe Kak (b, TakuM 06pa3oM, HauuHad C Hee
BCé BBIIVIAAUT TaK, Kak OyATO CJAMSHUE HUKOIZA He BBIIIOJHAIOCH, 38 TEM JIMIIL UCKIYEeHUEM,
4TO «Tellephb y>Ke He CJIUThIe» KOMMHUTBI BCE TaKoKe IIPUCYTCTBYIOT B ucTOopuu HEAD. Git mpHUzeT B
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3aMenIaTe/JIbCTBO, €CJIM BbI BHOBE IIOIIBITAa€TECH CJIUTH t0p1' C B BETKY master:

$ git merge topic
Already up-to-date.

B BeTke topic HeT HUUero, YTO eIé HEHOCTYIIHO M3 BeTKHU master. III0X0o, UTO B ciydae
TobaBjieHUS HOBBIX HapaboTOK B topic, IpH HOBTOPeHUHU CaugHUA Git 106aBUT MOAbKO Te
H3MeHeHUs, KOTOpble OBIN C/leIaHbI II0CJIe OTMEHBI CIUSHUS:

C1 <+ Cc2 C5 <+ Cé M <+ M <+— Cc8

«— S
c3 <« c4 <« c7 ¢—//
Pucyrok 140. Hcmopus ¢ NA0XUM CAUSSHUEM

JIYT-IH_II/IM penienrneM ,ZLEIHHOfI HpOGJIEMBI ABJIAETCA OTKAT KOMMHKMTA OTMEHBI CIIHAHHA, TaK KadK
TEeIIEpPpb BBI XOTHTE BHECTHU H3MEHEHUA, KOTOPEIE OBLIH OTMEHEHEI, a 3aT€éM CO3JaHHE HOBOIO
KOMMUTAa CIUAHUA:

$ git revert MM
[master 09f0126] Revert "Revert "Merge branch 'topic'""
$ git merge topic

=1
=

C1 <+ C2 <+ C5 <+ Cé <+ M <+ AM <+— C8

<+ M
C3 <+ ca <+ c7

PucyHok 141. Hcmopus noc/ie no8mopeHuUst OMMeHEHHO020 CAUAHUS

B sTom nmpumepe, M 1 "M oTMeHeHbI. B kKomMmuTte MM, aKTHUUYeCKH, CJAUBAOTCI U3MeHeHUs U3 (3 u
(4, a B (8 —usmeHeHus u3 (7, TakuM 00pa3oM, BeTKa topic IIOJHOCThIO CJIUTA.

Apyrue TUIBI CTUSTHUMN

Jlo 3TOr0 MOMEHTa MBI paccMaTpuBa/JId THUIIMYHBIE CIHAHHUSA OBYX BETOK, KOTOPBIE 00BIYHO
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BBIIIOJTHAIOTCA C HCIIOJIbSOBAHHEM CTpaTeTHU CIIHUSHUSA, HasbIBaeMOM «percypcmmoﬁ». Ho
CyIieCTBYIOT 1 APYyTHE TUIIBI CJIMAHNA BETOK. ,Z[aBafITe KpPaTKO paCCMOTPHUM HEKOTOPLIE M3 HUX.

BeIOOp «HaIIe» WIH «UX» BEepCHH

Bo-IepBBIX, CYII[ECTBYET eIlé OAMH II0JIe3HBIM IPHEM, KOTOPHIM MBI MOJKEM HCIIOJIH30BaTh B
06GBIYHOM «PEeKYPCUBHOM» peKHMe CIUSHUS. MBI yoke BU/IeJH OIIIMU ignore-all-space U ignore-
space-change, KOTOpbIe MepemaroTcsa ¢ MpedUKCOM -X, HO MBI MO>KEM TaKyKe ITOIPOCUTH Git mmpu
BO3HUKHOBEHHHU KOHQJIMKTA UCII0JIb30BaTh TY UJIU UHYI0 BEPCUI0 QpaiIoB.

ITo yMoJuaHu10, Korga Git IIpH CIIMITHUY BeTOK 3aMedaeT KOHQJIUKT, OH 00aBJIgeT B KOJ MapKephl
KOHGQJIMKTa, oTMevaeT (Gaiy KaK KOHQJIHUKTYIOIIUHA U II03BOJIAeT BaM paspellnuTh ero. Eciu xe
BMECTO PYYHOIO paspellleHus KOHQIUKTA Bbl XOTUTe, UTOOBI Git IIPOCTO MCII0/Ib30Bal KaKyH-TO
oIpeZie/IEHHYIO Bepcuio daiiya, a Jpyryr UTHOPUPOBAJ, TO BBl MOXKeTe IepefjlaTb KOMaH/e merge
OTHY W3 IBYX OIIITNI -Xours UM -Xtheirs.

B asTtom ciayvyae Git He OymeT [006aBJATH MapKepbl KOHQJIMUKTA. Bce HEKOHQIMKTYIOIHUE
H3MEeHEeHUs OH COJIbET, a [ KOHQIUKTYIOIUX OH ILIeJINKOM BO3bMET Ty BEPCHIO, KOTOPYH0 BBI
yKa3aJIy (3TO 0THOCUTCA U K OMHapHBIM Qaiyiam).

Ecsi MbI BepHEMCA K nipuMepy «hello world», KOTOpbIM HCII0/Ib30BaJIX pPaHbIIle, TO YBUAUM, YTO
TIIOIIBITKA CIMSHUS B HaIlly BETKY IIPUBEIET K KOHQPJIUKTY.

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Automatic merge failed; fix conflicts and then commit the result.

OmHaKO, €CTU MBI BBITIOJIHUM CJIUSTHHE C OIITUeH -Xours WiIH -Xtheirs, KoHIUKTa He Gy/IeT.

$ git merge -Xours mundo
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
test.sh | 2 ++
2 files changed, 3 insertions(+), 1 deletion(-)
create mode 100644 test.sh

B aToMm ciyyae, BMecTO fob6aBeHUA B palil MapKepoB KOHQHKTaA ¢ «hello mundo» B KauecTBe
OJIHOM BepcuH U ¢ «hola world» B kauecTBe Apyroi, Git mpocro Bei6epeT «hola world». OxHako, Bce
Apyrue HeKOHQIUKTYIOIYe U3MeHeHUsI OyIyT CJIUTHI YCIIeITHO.

Takas >Ke OIIIMsA MOXKeT OBITH IlepefaHa KoMaH/e git merge-file, KOTOpPY0 MBI 06CY>KZa/Iu paHee,
TO eCTh JIJIS1 CJIUSHUSA OTAEeIbHBIX (palyioB MO>KHO HUCII0Ib30BAaTh KOMaHAy git merge-file --ours.

Ha ciyuyail ecsii BaM HY)KHO HeUTO II0J06HOe, HO BBl XOTHUTe, YTOObI Git make He IBITaICA
C/IUBaTh HU3MEHeHUs U3 JIpyIOM BepCUH, CyIlecTByeT 0oJjiee CYpOBBIM BapuaHT — cmpameaus
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CJIUSHUA «Oours». Ba)KHO OTMETHTBb, UTO 3TO He TO >Ke CaMOe YTOo onuyust «ours» peKprI/IBHOﬁ
CTpaTeruu CJIIusaHUA.

daKTUYECKH, 3Ta CTpaTerusd BBIIIOJIHUT HEHaCTOodIlee CIHIdHUE. OHa co3gacT HOBBINT KOMMMUT
CIIUAHUA, Y KOTOpOfI poauTesrAiMu 6y,ZLYT 00e BeTKH, HO IIPpHU 3TOM [OaHHasi CTpaTerus nake He
B3IVIIHET Ha BETKY, KOTOPYIO BLI CJ/IMBAE€Te. B kauectBe pe3yjabTaTa C/IHUAHHA OHa IIPOCTO
OCTaBJIAET TOT KO, KOTOpLIfI HaxXOJUTCAd B Balleu TeKYLHGﬁ BETKe.

$ git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$

Bl MOKeTe BHeTh, UTO MeKIy BETKOM, B KOTOPOU MBI OBLIM, U Pe3yJabTaTOM CJIUSHUS HET
HUKaKUX OTJIMYUH.

JdTo yacTto GbIBaeT II0JIE3HO, KOIZAa HY)KHO 3acTaBUTH Git cuMTaTh, UTO BeTKa yyKe CJIMTa, a
peasibHOe CJIHSIHUE OTJI0KUTBH Ha IOTOM. /I IIpuUMepa IIPeIIoN0KHUM, YTO BBl CO3[JaJIU BETKY
release u mpojesiaiv B He HEKOTOPYIO PaboTy, KOTOPYIO KOTZA-TO BIIOCTIECTBUM 3aX0TUTE CJIUTH
o6paTHO B master. TeM BpeMeHeM B master OBLIU C/leJIaHBl HEKOTOpHIE HCIIpaBJIeHHs, KOTOpbIe
HeoOX0IMO TIepeHeCcTH TakoKe B Ballly BeTKY release. BbI MOKeTe CTUTH BETKY C UCIIPaBIeHUSIMU
B release, a 3aTeM BBIIIOJTHUTD Merge -S 0Urs 3TOM BETKH B master (XOTsI MCIIpaBJIeHUSI B HEU yrKe
IIPUCYTCTBYIOT), TaK YTO II03’Ke, KOIZIAa BBl Oy/leTe CHOBA CJUBATHb BETKY release, He BO3HUKHET
KOH(JIMKTOB, CBI3aHHBIX C ITUMH UCITPABIEHUSIMH.

CIMsIHHE IIO//IePEBHEB

Unest caUsIHUA IIO/IZlepeBheB COCTOUT B TOM, UTO Y Bac eCThb /IBa IPOeKTa U OAUH U3 IIPOEKTOB
oToOpa’kaeTcs B TOAKATasIor apyroro. Korma BB BBHITIOJIHSIETE CJIHSHUE IIO/epeBbLeB, Git B
OOJILIITMHCTBE CJIyYaeB CIOCOGEH ITOHATH, YTO OHO W3 HUX SIBJSIETCS TIOJJIEPeBOM IPYroro U
BBITIOJTHUTD CJTUSTHUE TTOAXO/SIIIIUM CII0COG0M.

Jlaslee MBI pacCMOTPUM IIpuMep [06aBjeHUsS B CYIIeCTBYIOIIMN IPOEKT PYroro IIpoeKTa U
TIOCJIeTyIoIIee CAUSTHIE KO/Ia BTOPOTO IPOeKTa B IIOAKATAJIOT IIEPBOTO.

IIepBBIM [eI0OM MBI J0OaBMM B Halll IIPOEKT IIpuiokeHHe Rack. Mbl no6aBuM Rack B Halr
COOCTBEHHBIN IIPOEKT, KaK y/Ia/IéHHBIN PEIIO3UTOPUM, a 3aTeM BBITPY3UM €TI0 B OT/e/IbHYIO BETKY.
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$ git remote add rack_remote https://github.com/rack/rack

$ git fetch rack_remote --no-tags

warning: no common commits

remote: Counting objects: 3184, done.

remote: Compressing objects: 100% (1465/1465), done.

remote: Total 3184 (delta 1952), reused 2770 (delta 1675)
Receiving objects: 100% (3184/3184), 677.42 KiB | 4 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.

From https://github.com/rack/rack

* [new branch] build -> rack_remote/build
* [new branch] master -> rack_remote/master
* [new branch] rack-0.4  -> rack_remote/rack-0.4
* [new branch] rack-0.9  -> rack_remote/rack-0.9

$ git checkout -b rack_branch rack_remote/master
Branch rack_branch set up to track remote branch refs/remotes/rack_remote/master.
Switched to a new branch "rack_branch”

TaxuM 06pasom, Telepb y HaC B BeTKe rack_branch HaxoguTcd OCHOBHAs BeTKa IIpoeKTa Rack, a B
BeTKe master — HaIll COOCTBEHHBIN IIPOeKT. EC/IM BBI IePEeK/II0OUMTECh CHauvajla Ha OJHY BETKY, a
3aTeM Ha JJpyTylo, TO YBUJUTE, YTO OHU UMEI0T abCOI0THO PasHoe CofepsKUMOe:

$ 1s
AUTHORS KNOWN-ISSUES  Rakefile contrib 1ib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
$ 1s

README

MoskeT I10Ka3aThCd CTPaHHBIM, HO, Ha CaMOM /[iejie, BEeTKH B BallleM PEIIOSUTOPHU HE 00513aHBI
OBITH BeTKAaMH OQHOTO IIPOEKTA. JTO MaJio PacIIpoCTpaHeHO, TaK KaK PeIKo OBIBaeT II0JIE3HBIM, HO
HMETDH BETKU, UMEIOIITHE a0COJTFOTHO Pa3Hbie UCTOPHUH, JOBOJIBHO JIETKO.

B maHHOM IIpuMepe, Mbl XOTHM BBITPY3UTb IIPOeKT Rack B MOJKaTaOr HaIlero OCHOBHOTO
mpoekTa. B Git MBI MO>KeM BBIIIOJTHUTBH 3TO C IIOMOIILI0 KOMaHABI git read-tree. Bbl y3HaeTe
6osibllle 0 KOMaHJe read-tree 1 eé py3bax B Git U3HYTpH, cefyac )Ke BaM JI0OCTaTOYHO 3HATH, UTO
OHa CUUTHIBAET COZleP’KMMOe HEKOTOPOI BeTKH B Balll TEKYIIIUI HHEKC ¥ pabounii KaTaJor. Mbl
IIPOCTO MEePeKIIYNMCS 00paTHO Ha BeTKY master W BBITPY3UM BeTKy rack_branch B mogkaTtasor
rack BeTKHU master HaIIeTro OCHOBHOTO IIPOEKTa:

$ git read-tree --prefix=rack/ -u rack_branch

Korzia MBI 6y/1eM BBITIOJTHATH KOMMHUT, OH Gy/leT BBIVIS/IETh TaK, KaK 6yATO Bce paiyibl IIpoeKTa
Rack 6pL1H 106aBJIeHBl B 3TOT IIOIKATaJIOT — HAaIIpUMepP, Mbl CKOITMPOBAJIU UX U3 apXUBa. Ba)KHO
OTMETUTh, UTO CJIUTh U3MeHEHUs OJHOM M3 BETOK B APYTYIO I0BOJIBHO JierKo. TakuM 06pasom,
ecu IIpoeKT Rack 06HOBHIICS, MBI MOYKEM IIOJIyYUTh U3MEHEHUS U3 €r0 Pelo3UTOpHs IIPOCTO
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IIePeKJIFOUMBIITHUCH HAa COOTBETCTBYIONIYIO BEeTKY U BHITIOJTHUB oIleparuio git pull:

$ git checkout rack_branch
$ git pull

3aTeM MBI MOXKeM CJIUTh 3TH H3MeHEHHUs O0O0paTHO B HaIly BeTKy master. MBI MOXKeM
WCIIOJIb30BaTh git merge -s subtree u 3To OymeT IIpeKpacHO pa6oTaTbh; HO Git Tak)Ke COJBET
BMeCTe HCTOPHUHM IIPOEKTOB, @ 3TOTO MBI, BO3MOXKHO, He XOTHUM. /IJIs1 TOTO, YTOGHI IIOJIYUUTH
M3MeHEeHHs] U 3al0JHUTH COO6IeHHe KOMMHTA HCIIOJIB3yHTe OIIUH --Squash B --no-commit,
BMecCTe C OmIHed -Xsubtree peKypCHBHOHM CTpaTerHMH CJIHSHUSI. BooO6Ie-To, 110 yMOJTYaHHUIO
HCII0JIb3YeTCsI UMEeHHO PeKypPCUBHAs CTpaTeTys CIUSHUS, HO MBI YKa3alu U eé ToyKe /I IIyIel
SICHOCTH.

$ git checkout master

$ git merge --squash -s recursive -Xsubtree=rack rack_branch
Squash commit -- not updating HEAD

Automatic merge went well; stopped before committing as requested

Bce m3MeHeHHMs M3 IIpoeKTa Rack CJMTBI M IIOATOTOBJIEHBI [JI1 JIOKQJBHOIO BBIIIOJTHEHHS
KOMMMTA. BBl TaxkKe MO’KeTe IIOCTYIIMTh HAaoO00pOT — cAesaTh U3MeHEeHUs B IIofKaTasore rack
Balllell OCHOBHOM BETKH U 3aTeM CJIMUTH UX B Ballly BeTKY rack_branch, 4TOOEBI I103Ke IlepeaTh UX
OTBETCTBEHHBIM 3a IIPOEKTHI MJIH OTIIPABUTH UX B BBILIECTOAIIIUN PEIIO3SUTOPUN IpoekTa Rack.

Taxkum 06pasoM, CIUAHUE IIO//lepeBbeB TaéT HaM BO3MO>KHOCTh MCII0JIb30BaTh pab0yui IIporiecc
B HEKOTOpPOM CTelleHW IIOXOKUM Ha paboyuy IIpoIlecC C IOAMOAYJISIMHU, HO IIpA 3TOM 0e3
UCII0JIb30BaHUA II0AMOZYJIel (KOTOpble MBI pacCMOTpPUM B [logmozysin). MBI MOXKeM Jep>KaThb
BETKHU C IPYTMMU CBSI3aHHBIMHU IIPOEKTaMHU B HallleM PeIlO3UTOPUHU U IIePUOLUYECKH CIUBATh UX
Kak II0/ilepeBbsl B HAIll IIPOeKT. C OJHOM CTOPOHBI 3TO YyAOOHO, HAIIpUMep, TeM, YTO BeChb KOJ,
XpaHUTCI B OLHOM MecTe. OgHAaKO, IIPU 3TOM eCThb U HEeKOTOphble HeIOCTaTKU — IOAepeBbs
HEMHOI'0 CJI0’KHee, IIPOIlle AOIIYCTUTH OINMMOKH IIPU IIOBTOPHOM HHTerparui U3MeHeHUN WA
CJIyYarHO OTIIPABUTH BETKY He B TOT PEIIO3UTOPUIA.

lpyrasg HeOoJbIllasd CTPAaHHOCTbL COCTOMT B TOM, UYTO [JIg IIOJIy4EeHHUS PpPasjIuuYui MexXxny
COJIEP’KUMBIM Balllero Iogkarasora rack ¥ Comep>KUMOro BeTKH rack_branch— s Toro, 4To6bI
YBUZIeTb, HEOOXOAMMO JIU BBIIIOJIHATL CAUSHUS MeXXAy HUMU — BBl He MOJKeTe MCII0Jb30BaTh
00b1YHYI0 KOoMaHAy diff. BMecTo aTOTO BBl JOJDKHBI BBIIIOJHUTH KOMaHAy git diff-tree, ykasas
BETKY, C KOTOPOM BBI XOTUTE BBHIIIOJIHUTEL CPaBHEHHUE:

$ git diff-tree -p rack_branch

,HJIFI CpaBHEHHA COAEPKHUMOI0 Balllero IIogKaTaJora rack ¢ Tem, 4TO HaXOJUJIOCH B BeTKe master
cepBepa, Kor/ia BbI HOCJIG,/IHPIIZ pa3 u3BJI€eKaJ/JIU U3 HETO USMEHEHU, BBl MOKeT€ BBIIIOJTHUTH:

$ git diff-tree -p rack_remote/master
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Rerere

DYHKITMOHAJIBHOCTL ¢it rerere—4YacTUYHO CKPBITBIM KOMIIOHeHT Git. E€ umsa sgBisieTcs
COKpallleHueM [ «reuse recorded resolution» («IIOBTOpHOe HCIIOJIL30BaHUE COXPaHEHHBIX
paspelieHul KOHQIUKTOB»). Kak ciefmyeT HW3 HMeHH, 3Ta QYHKIIMOHAJIBbHOCTH II03BOJIIET
oIpocuTh Git 3alIOMHUTHL TO, KaK Bbl paspellnid HEKOTOPYI 4YacThb KOHQJIMKTA, TaK 4YTO B
clydae BO3HUKHOBEHUS TaKOTO »Ke KOHQJIMKTA, Git CMOJKeT ero paspelruTb aBTOMaTUYeCKH.

CylecTByeT HeCKOJIBKO CHUTyalldii, B KOTOPBIX JaHHasd OQYHKIIMOHAJIBHOCTb MOXKeT OBITH
IeUCTBUTeJbHO yAo0Ha. OOUH W3 IIPUMEpPOB, VIIOMAHYTHINM B JOKYMEHTAIlUH, COCTOMUT B TOM,
4TOOBI 00ecIleduTh B OyAyIlleM IIPOCTOTY CAWSAHUSA HEKOTOPOM [OJIOKUBYIIeH BETKH, He
coszaBas IIpU 3TOM Habop IIPOMeKyTOYHBIX KOMMUTOB CIUSAHU. IIpH HCII0JIE30BaHUH rerere BbI
MOJKeTe BpeMs OT BpeMeHH BBIIIOJIHATE CIUSHU, paspellaTb KOHQIUKTEL, a 3aTeM OTKaThIBaTh
causaHUA. Ecy [jes1aTh 3TO IIOCTOSSHHO, TO MTOTOBOE C/IMSHHE TOJDKHO IIPOMTH JIETKO, TaK Kak
rerere CMO’KeT paspellIuTh BCe KOHQIUKTHI aBTOMaTUYeCKH.

Takasg >Ke TaKTHKa MOJKeT OBITb MCIIOJIb30BaHA, €CJM BBl XOTHUTe COXPAaHUTH BETKY JIETKO
Iepe6asypyeMol, TO eCTb BBl He XOTHUTe CTAJKHUBAaTbCI C OJHHUMH U TeMH >Ke KOHQJIHUKTaMU
Ka)KIpIF pa3 IIpH NepebasvpoBaHuu. Wiy, HallpuMep, Bbl PEII/IN BeTKY, KOTOPYIO y>Ke CIMBaJIA
U paspellasay IIpU 3TOM HeKOTOPble KOHQJIUKTHI, BMECTO CIUSHUS IlepebasupoBaTh — HaBPsiT, JIU
BBI 3aX0THUTE paspelniaTh Te YKe KOHQYJIUKTEI eIllé pas.

/lpyras cuTyalius BO3HHKaeT, KOI7ja BBl U3pe/iKa CINBaeTe HeCKOJIbKO BETOK, OTHOCSIIUXCS K eIllé
paspabaTbIBaeMBIM 33JadaM, B OJJHY TeCTOBYIO BETKY, KaK 3TO 4acCTO JieJIaeTCd B IIPOEKTe CaMOro
Git. Ecyii TecThl 3aBepIlIaTcs Heyjadel, Bbl MOKeTe OTKaTUTh BCe CIHUSHUS U IIOBTOPUTH HX,
HCKJIFOUMB U3 HUX BeTKY, KOTOpas I10JI0MaJla TeCThl, IIPU 3TOM He paspelriast KOHQJIHUKTHI CHOBA.

Jlns1 TOro, 4TOOBl BKJIKYUTH (QYHKIIMOHAJBHOCTH rerere, JOCTaTOYHO H3MEHHUTH HACTPOUKH
CJIeIyI0IIMM 06pasom:

$ git config --global rerere.enabled true

Taxoke BBl MOYKETe BKJIIOUHUTBL €€, CO3[[aB KaTaJor .git/rr-cache B HY)KHOM PeIO3UTOPHUU, HO
BKJIIOUEHUE Yepe3 HaCTPOUKHU ITOHSATHEEe U MOYKET OBITh C/[eJIaHO IJI06aIbHO.

/laBaiiTe pacCMOTPUM IIPOCTOU IIpHUMeD, IT0A06HBIN HUCIIOIb3yeMOMY paHee. [IpeAIoI0KUM, Y Hac
ecTb Qa1 BUja:

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

Kak u paHee, B 0JHOM BeTKe MBI U3MeHUIU CJI0BO «hello» Ha «hola», a B fpyroi1 — cjoBo «world»
Ha «mundo».
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<4— hello world <«—— hola world

hello mundo

Kor,z[a MBI 6Y,II;EM C/JIMBATh 3THU IB€ BETKU B OHY, MBI IIOJIYYHUM KOHCI)JII/IKT:

$ git merge i18n-world

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Recorded preimage for 'hello.rb'

Automatic merge failed; fix conflicts and then commit the result.

Bbl [O/DKHO OBITH 3aMeTHJIM B BBIBOJle HOBYI CTPOKY Recorded preimage for FILE. Bo Bcém
O0CTaJIbHOM BBIBOJ| TaKOU >Ke, KaK IIpU OOBIYHOM KOHQJIUKTE CIMUIHUA. B 3TOT MOMEHT rerere
MO’KeT COOOIITUTL HaM HeCKOJIBKO Belllerl. OGbIYHO B TaKOM CUTYaIlIUU BBl MOKeTe BBIIIOJIHUTE git
status, 4TOOBI yBUIeTh B UeM 3aKJII0UaeTCs KOHQIIUKT:

$ git status
# On branch master
# Unmerged paths:

#  (use "git reset HEAD <file>..." to unstage)
#  (use "git add <file>..." to mark resolution)
#

# both modified: hello.rb

i

OnmHaKo, ¢ TIOMOITHI0 KOMaH/ABI git rerere status BB Takoke MOYKeTe Y3HATh, IJIs1 KaKUX (aitjioB
git rerere COXpaHHJ CHUMKH COCTOSIHUS, B KOTOPOM OHHU OBLTH JI0 HayaJia CUSHHUS:

$ git rerere status
hello.rb

A xoMaHja git rerere diff Ioka3pIBaeT TeKylllee COCTOSIHHE paspellleHUs KOHQIUKTa — TO, C
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Yero BBI HaA4YaJ/JIM pa3peliaThb KOH(I)JII/IKT, 1 TO, KaK BBl €ro paspeninain ((1)aKTI/ILIECKI/I, I1aT4,
KOTOpLIﬁ B ,ILaJIBHefIHIeM MOKHO HUCIIOJIB30BATh [JIA Pa3pelieHrd TaKOIo Ke KOHC])JII/IKTa).

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
ee -1,11 +1,11 @@
#! /usr/bin/env ruby

def hello
-<<KK&K
- puts 'hello mundo'

+<<<<<<< HEAD
puts 'hola world'
PP PIPPN

+ puts 'hello mundo'
+>>>>>>> 118n-world
end

Taxoke (U 3TO y>Ke He OTHOCHUTCS K rerere), BBl MO>KETe HUCII0JIb30BaTh KOMaHAy 1s-files -u, UTOGBI
YBUIETh KOHQIUKTYIOITHE paMbl, UX OGIIYI0 POJUTEIHCKYI0 BEPCHI0 1 00€ CTMBaeMbIX BEPCUU:

$ git 1s-files -u

100644 39804c942a9c1f2c@3dc7chebed7f3e3a6b97519 1 hello.rb
100644 a440db6e8d1fd76ad438a4902539ad9ce746f581 2 hello.rb
100644 54336ba847c¢3758ab604876419607e9443848474 3  hello.rb

Terrepb BBl MOJKeTe Pa3pelIuTb KOHGJIUKT, UCIIOIb3ys puts 'hola mundo', ¥ cHOBa BBIIOJHUTH
KoMaHpy rerere diff, 4TOGBI yBUETH, UTO UMEHHO rerere 3allOMHUT:

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
e -1,11 +1,7 @@
#! /usr/bin/env ruby

def hello
-<<KK&K
- puts 'hello mundo'

- puts 'hola world'
->5555>>

+ puts 'hola mundo'
end
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To ecTh, Korma Git yBuaut B ¢arie hello.rb KOHQIHUKT, B KOTOPOM C OZHOM CTPOHBI cTOUT «hello
mundo» 1 «hola world» ¢ Apyroi, oH paspenIuT ero Kak «hola mundo».

Teriepb MBI MOKEM OTMETUTH KOHQJIMKT KaK paspelléHHBIN U 3aKOMMUTHUTE €r0:

$ git add hello.rb

$ git commit

Recorded resolution for 'hello.rb'.
[master 68e16e5] Merge branch 'i18n'

Kak BBl BHUTE, IIPH 9TOM OBLJIO «COXPAHEHO paspelreHue KoHGauKTa st GANIA» («Recorded
resolution for FILE»).

«4— hello world €«— hola world <«—— hola mundo

\ hello mundo /

T rerere cache

- puts ‘hello mundo’

++ puts 'hola mundo’

Ternephb maBaliTe OTMEHUM 3TO CJIUSHUe U IlepebasupyeM BeTKy i18n-world moBepx master. Kak MbI
BUJleJIA B PackpeiTHe TalH reset, MBI MO)KeM IIepeMeCTHUThb Hallly BeTKY Ha3al, HCIIOJIb3yd
KOMaHJYy reset.

$ git reset --hard HEADA
HEAD is now at ad63f15 i18n the hello

Hamre ciimsgHue oTMeHeHO. Teleps faBauTe riepebasupyeM BeTKy i18n-world.
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$ git checkout i18n-world
Switched to branch "i18n-world'

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: 118n one word

Using index info to reconstruct a base tree...

Falling back to patching base and 3-way merge...
Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Failed to merge in the changes.

Patch failed at 0001 118n one word

[Ipu 3TOM MBI IIOJYYMJIN OKUJaeMbI KOHQIUKT CJAUSHUSA, HO 00paTUTe BHUMaHHe Ha CTPOKY
Resolved FILE wusing previous resolution. EciM MBI IIOCMOTPHUM Ha cojepsKuMoe ¢aiia, TO
YBHU/IUM, UTO KOHQJIMKT yyKe ObLI pa3pemiéH, U B dailjle OTCYTCTBYIOT MapKepbl KOHQJIUKTA
CIUSTHUSL.

#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

IIpu aTom KoMaHpfa git diff IoKa)keT BaM KaK UMEHHO 3TOT KOHQJIUKT OBIJI aBTOMaTHUYeCKHU
TIOBTOPHO paspelréx:

$ git diff
diff --cc hello.rb
index a440dbb6,54336ba..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @e@
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end
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i18-world

4— hello world €«—— hola world <«— hola mundo

/rebase

hello mundo
rerere cache

- puts ‘hola world’
- puts ‘hello mundo’
++ puts "hola mundo’

C moMomIbi0 KoMaH[bI checkout BBl MOKeTe BEpPHYTb 3TOT ¢aiyi Hasaf B KOHQIUKTYIOIee
COCTOSIHHE:!

$ git checkout --conflict=merge hello.rb
$ cat hello.rb
#! /usr/bin/env ruby

def hello
<<LLLLL 0Urs
puts 'hola world'

puts 'hello mundo'
>>>>>>> theirs
end

MBI BUleJIM IPUMeEP 3TOr0 B I[IpojBUHYTOe ciausiHue. Telleph faBaliTe IOBTOPHO paspelrum
KOHQJIUKT HUCITOIb3YsI rerere:

$ git rerere

Resolved 'hello.rb' using previous resolution.
$ cat hello.rb

#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

MBI aBTOMaTHUUeCKH IIOBTOPHO Pa3peIIi KOHQIUKT, UCII0Ih3Ysl COXPAaHEHHBIN rerere BApHUaHT
paspelnieHus. Terepb Bbl MOKeTe N06aBUTH ¢alisi B MHEKC U MPOAOJ/DKUTH Iepeba3supoBaHUe
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BETKH.

$ git add hello.rb
$ git rebase --continue
Applying: 118n one word

HTaxK, ecsiv BBl BBLIIIOJIHSIEeTe MHOTO IIOBTOPHBIX CIUSAHUN WU XOTUTE COXPaHATH TeMaTUUYECKYI0
BeTKY B COCTOSIHMM, aKTyaJIbHOM Ballleil 0OCHOBHOI BeTKe, 6e3 MHOKeCTBa CJIUSIHUU B UCTOPUH,
WU 4YacTo IlepebasupyeTe BeTKH, TO Bbl MOJKeTe BKJIKYUTHL rerere. 3TO, B KaKOU-TO Mepe,
YIIPOCTUT BaM >KU3Hb.

OOHapy>KeHHe OIIUOOK C IOMOUIbI0 Git

Git mpepocTaBisieT HECKOJIBbKO HWHCTPYMEHTOB, KOTOpble IIOMOIYT BaM HaWTH U YCTPaHUTH
mmpo6JsieMbl B BalllUX IpoekTaX. Tak Kak Git paccunuTaH Ha paboTy C IIPOEKTOM IIOYUTH JIIOOOTO
THUIIA, 9TU UHCTPYMEHTHl UMeIOT [JOBOJIBHO 0000IIéHHBIE BO3MOXKHOCTH, HO YacTO OHM MOTYT
IIOMOYb BaM OTJIOBUTB OLIIMOKY MJIM €é BUHOBHHUKA.

AHHOTanuA ¢aiiia

Ecsin BBl 00HaApy>KWJIM OLIMOKY B BallleM KOJe W XOTHUTe 3HaTh, KOIZla OHa ObLiIa JoOaBiieHa U
I104eMYy, TO B OOJIBIIIMHCTBE ClIyyaeB aHHOTaIus ¢aria OyieT JydlliuM HHCTPYMEHTOM /IS 3TOTO.
C momoInbo Heé g Jaw06oro ¢arsa MOXKHO YBHAeTb, KAKUM KOMMUTOM IIOCJIeJHUU pas
U3MEHSJIM KaKAyI0 U3 CTPOK. [I0aTOMy eciM BBl BUJUTEe, UTO HEKOTOPBIM METO, B BallleM Kojie
paboTaeT HeIpaBWJIBHO, BBl MO)KeTe C IIOMOIILI0 KOMaHAbBI git blame cHabgUTL Qaiia
aHHOTallMel, U TakuM o00pa3oM YBUJETb, KOIJa KakKjgas CTpoKa MeToja Oblla H3MeHeHa
II0CJIeJHUM pa3 U KeM.

B cienmyroomieM IpuMepe HCIob3yeTcsa git blame, 4TOOGBI OmIpefesUTh, KAaKOM KOMMUT U
KOMMUTTEpP OTBeyas 3a CTpokd B Makefile simpa Linux BepxHero ypoBHS M, KpOMe TOIO,
HUCIIOJIb3yeT IapaMeTp -L JjI1 orpaHu4YeHus BBIBOJA aHHOTALIUM CTPOKaMHU C 69 1o 82 M3 aToro
¢darina:
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$ git blame -L 69,82 Makefile

b8b0618cfofab (Cheng Renquan 2009-05-26 16:03:07 +0800 69) ifeq ("$(origin V)",
"command line")

b8b0618cf6fab (Cheng Renquan 2009-05-26 16:03:07 +0800 70)  KBUILD_VERBOSE = $(V)
NMdal77e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 71) endif

Ndal77e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 72) ifndef KBUILD_ VERBOSE
NMdal77e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 73)  KBUILD_VERBOSE = @
NMdal77e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 74) endif

Ndal77e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 75)

066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 76) ifeq ($(KBUILD_VERBOSE),1)
066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 77) quiet =

066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 78) Q =

066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 79) else

066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 80) quiet=quiet_
066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 81) Q =@

066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 82) endif

ObpaTuTe BHUMaHMe, UTO IIepBOe II0JIe —3TO HelosHas SHA-1 cymMma IocjiefHero KOMMUTA,
KOTOPBIY MU3MEeHsJI COOTBETCTBYIOIIYIO CTPOKY. CIeIyIOIIIUMU ABYMS II0JIIMU SBJISIOTCS 3HaAUEeHUs,
U3BJIEUEHHBbIE U3 3TOI0 KOMMUTA — UM aBTOpa U BpeMs CO3[jaHUsd KOMMHUTa — TaKUM 00pasom,
BBI MOJKeTe JIETKO YBUeTh KTO M3MEeHSI CTPOKY M Korga. [locsie 3TOro ciaenyrwT HOMep CTPOKU U
comepxuMoe daiyia. O6paTUTe BHUMaHUe Ha CTPOKU CO 3HaueHUeM /4832fe2 B 110Jle KOMMUTA,
TaK 0003HA4YaKTCS T€ CTPOKHU, KOTOPhIE OBIIU B IIEPBOM KOMMMUTE 3TOTO paiiyia. ITOT KOMMUT ObLI
C/les1aH, KOIZia JaHHbIN ¢aill ObLI BllepBhle [06aBJIeH B IIPOEKT U C TeX II0pP 3TU CTPOKU He ObLIU
u3MeHeHbl. HeMHOTO cOMBaeT C TOJIKY TO, UTO BBl y>Ke BUIead B Git, 110 KpaliHell Mepe, TpU
pas/IMUHBIX BapHaHTa MCIIOJIb30BaHUA CHUMBOJA 111 usMeHeHUs SHA-1 KoMMHTa, B JaHHOM
cIy4ae 3TOT CMMBOJI UMeeT TaKoe 3HaUeHue.

Jlpyras oTiM4Has Belllb B Git—3TO TO, YTO OH He OTCJIe)KUBaeT SIBHO IleperMeHOBaHUsA QaiiioB
(mos1b30BaTeNII0 He HY)KHO S8HO YKasblBaTh KaKOM ¢ailyl B KakKoM ObLI IleperMeHOBaH). OH
CoXpaHseT CHUMKH M y>Ke IIOCJIe BBIIIOJTHEHUS CaMOr0 IlepeMMeHOBAaHHS HesBHO IIOIIBITAETCS
BBIICHUTB, YTO OBLIO IlepeMMeHOBaHO. OflHa U3 UHTepPeCHBIX BO3MOKHOCTEMN, BBITEKAKIIUX U3
9TOT0 — 3TO TO, UTO BBl TAK)Ke MOJKeTe IIOIIPOCUTH Git BHISBUTH IlepeMellleHUs Kojla BCeX NPYTUX
BUZ0B. Eciiu niepeaTh oruio -C KoMaHe git blame, Git IIpoaHa/IM3UpPyeT aHHOTUPYEMBIN Qaiil
U IIBITaeTCd BBIICHUTH OTKY/ia U3HAYAJIbHO ITOIBUJIMCh GparMeHThl KOJa, eCJIM OHU, KOHEYHO JKe,
OBLIM OTKYJa-TO CKOIIMPOBAaHbL. Hampumep, IIpeAIIoONIoKHUM IIPU peopraHU3aliviu Koja B daiiie
GITServerHandler.m BBl pasHeCJIM ero 10 HeCKOJIbKHUM ¢ariiaM, OAMH U3 KOTOpbIX GITPackUpload.m.
BrigeiBasg git blame ¢ ommmer -C g ¢arina GITPackUpload.m, BBl MO’KeTe YBUIETH OTKYyZa
HM3Ha4YaJIbHO IIOIBUIKCH pasHble pparMeHTHI 3TOTO paiia.
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$ git blame -C -L 141,153 GITPackUpload.m

f344158d GITServerHandler.m (Scott 2009-01-04 141)

f344158d GITServerHandler.m (Scott 2009-01-04 142) - (void) gatherObjectShasFromC
f344f58d GITServerHandler.m (Scott 2009-01-04 143) {

70befddd GITServerHandler.m (Scott 2009-03-22 144) //NSLog(@"GATHER COMMI
ad11ac80 GITPackUpload.m (Scott 2009-03-24 145)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 146) NSString *parentSha;
ad11ac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit *commit = [g
ad11ac80 GITPackUpload.m (Scott 2009-03-24 148)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 149) //NSLog(@"GATHER COMMI

ad11ac80 GITPackUpload.m (Scott 2009-03-24 150)

56ef2caf GITServerHandler.m (Scott 2009-01-05 151) if(commit) {

56ef2caf GITServerHandler.m (Scott 2009-01-05 152) [refDict setOb
56ef2caf GITServerHandler.m (Scott 2009-01-05 153)

JTO, MeNCTBUTENIBHO, I10JIe3H0. OGLIYHO BHI ITOJIydYaeTe B KadueCTBe HM3HAUaJIbHOTO KOMMHUT, B
KOTOPOM BBI CKOITMPOBAJIH KOJI, TAK KaK 3TO IIePBBIF KOMMHUT, B KOTOPOM BBI 06paIjaeTech K 3TUM
CTpoKaM B amom ¢aitne. Ho B JagHOM ciayuae Git coo6IrjaeT BaM IIepBbI KOMMHUT, B KOTOPOM 3TH
CTPOKHU OBLIM HAaITMCaHBI, Ta>Ke eCJIU 3TO OBLIO CeIaHO B IpyroM daiie.

BUHapHBIN IOMCK

AHHOTUpOBaHMe ¢aiija [IOMOTaeT, ec/Id Bbl 3HaeTe, I7le HaXOAUTCA IIpobsieMa U MOXKeTe HadyaTbhb
HCCJIeloBaHUe C 3TOro MecTa. Ecii BBl He 3HaeTe, UTO CJIOMaHO, a C TeX IIOpP KakK KoJ paboTail,
OBUIM CIeJIaHbl JEeCATKH WJIU COTHH KOMMMTOB, BBl BePOATHO BOCIIOJIb3yeTeCh KOMaHMAOM git
bisect. 9Ta KOMaH/a BBIIIOJIHAET OMHAPHBIM IIOMCK II0 MCTOPUM KOMMHUTOB [JId TOTO, UTOOBI
IIOMOYb BaM KaK MO>KHO OBICTpee OIIpe/ie/IMTh KOMMUT, KOTOPBIH co3/1asl IIpobJiiemy.

JIOIIyCTHUM, BBl TOJIBKO UTO Pa3sBePHY/JIN HEKOTOPYIO BEPCHIO Balllero Kofia B 60eBOM OKPYKEHUU U
Telepb IIOJydaeTe OTYETHI O HEKOTOPOM OIIMOKe, KOTOpasg He BO3HUKajJa B BallleM
paspaboTyeckoM OKPY>KEHUU, U Bbl He MOJKeTe IIpe[[CTaBUTh, II0YeMYy KOJ BeleT cebs Tak. Bel
BO3BpalllaeTech K BallleMy KO/Iy U BBISICHSIETe, UTO MO>KeTe BOCIIPOU3BECTH IIPO6JIeEMY, HO BCE elllé
He IIOHMMaeTe, YTO paboTaeT HeBEPHO. BB M0O>KeTe BOCII0JIb30BaThCSI OMHAPHBIM ITOUCKOM, UTOOBI
BBISICHUTB 9TO. BO-TIepBbIX, BBIIIOJTHUTE KOMaHAy git bisect start s 3amycka mporjecca IIOMCKa,
a 3aTeM HCHOJIb3yHTe git bisect bad, 4TO6BI cOOOITUTE Git, UTO TEKYIITUA KOMMHUT CJIOMaH. 3aTeM,
UCIIosb3yd git bisect good [good_commit], BRI [MOJDKHBI yKasaTb, KOIZa OBLIO IIOCIIeHee
HU3BeCTHOe pabouee COCTOSHUE:

$ git bisect start

$ git bisect bad

$ git bisect good v1.0

Bisecting: 6 revisions left to test after this
[ecbbeTbc347ccecc5f9350d878ce677feb13d3b2] Error handling on repo

Git BBISICHHJI, YTO IIPOM3OILIO OKOJIO 12 KOMMHTOB MeX1y KOMMUTOM, KOTOPHIM BBl OTMETHJIN
KaK II0CIeJHUHN XOpOoIIui KOMMHUT (v1.0), ¥ TEeKYIIUM IUIOXUM KOMMHUTOM, U BBITPY3HWJI BaM OJIUH
U3 CcepefuHBl. B 3TOT MOMEHT BBl MOYKeTe 3aIlyCTUTh Ballld TeCThl, YTOOBI IIPOBEPUTH

324



IIPUCYTCTBYeT JIX Ipo6sieMa B 3TOM KOMMUTe. EC/IM 3TO TaK, 3HaUWT OHa Oblla BHeCeHa [0
BBITPY>K€HHOI'0 IIPOMEXYTOYHOI0 KOMMMTA, eCId HeT, 3Ha4YuT IIpobseMa Oblla BHeCeHa II0Cie
9TOr0 KoMMHUTaA. IIycTh B JAHHOM KOMMMTe IIpo6sieMa He IIPOSIBJILETCs, BBl coobIaeTe 06 aToM Git
C IIOMOIIBI0 git bisect good U mmpogosDKaeTe Ballle IyTellleCTBHUE:

$ git bisect good
Bisecting: 3 revisions left to test after this
[b047b02ea83310a70fd603dc8cd7abed13d15c04] Secure this thing

Tereppr BBl OKasaJUCh Ha APYroM KOMMHUTeE, PACIIOJIOKEHHOM IIOCpefUrHe MeXKIy TOJIbKO 4YTO
IIPOTEeCTUPOBAHHBIM W IUIOXMM KOMMHTaMHU. Bbl CHOBa BBINIOJIHSIETE BAllld TeCTHI,
o6Hapy>KHUBaeTe, YTO TeKYIIIUU KOMMUT CJI0MaH, U coobIriaeTe 06 3TOM Git ¢ IIOMOIBI0 KOMaH/bI
git bisect bad:

$ git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3c9bea38e09d82a5ce6014] Drop exceptions table

ITOT KOMMHUT XOPOIIHUU U Teneph Git UMeeT BCIO HEOOXOTUMYH MHPOPMAIIHIO U OIIpefiesIeHUs
TOrO, I7e OblIa BHeceHa ommbka. OH coobmtaer BaM SHA-1 IIepBOrO IJIOXOTO KOMMHTa U
oToOparkaeT HEKOTOPYH MHOOPMAIUI0 0 KOMMUTE U ¢aiiaX, KOTOpble ObLIM U3MEHEHHI B 9TOM
KOMMHMTe, TaK, YTOOBI Bhl CMOIJIM Pa3obpaThbCs UTO >Ke CAYYUI0Ch, YTO MOIJIO IPUBHECTHU 3Ty
OIIUOKY:

$ git bisect good

b047b02ea83310a70fd60@3dc8cd7abcd13d15c04 is first bad commit
commit b047b02ea83310a70fd603dc8cd7abcd13d15c04

Author: PJ] Hyett <pjhyett@example.com>

Date:  Tue Jan 27 14:48:32 2009 -0800

Secure this thing

:040000 040000 40ee3e7821b895€52¢1695092db9bdc4c61d1730
f24d3cbebcfc639b1a3814550e62d60b8e68a8e4 M config

Korma BRI 3aKOHUMUIM OWHAPHBIN IIOUCK, HY>KHO BBIIIOJHUTE git bisect reset mjsg Toro, 4ToGbI
BepHyTh HEAD Typna, rie oH ObLI [0 Haudajla IIOMCKAa, MHauye Bbl OCTaHeTeCh B, TOBOJIBHO,
IIPUYY/JINBOM COCTOSTHUU:

$ git bisect reset

9TO MOIIHBIM MHCTPYMEHT, KOTOPBIM IIOMOTaeT BaM 3a CUMTaHHble MUHYTHI IIPOBEPUTH COTHHU
KOMMUTOB Ha BO3MO>KHOCTH BHECEHUS OITHMOKH. B /IeMICTBUTEJLHOCTH, €CJIH Y BaC eCTh CKPHIIT,
KOTOPHIY GyZieT Bo3BpamaTh 0 ecIu IIPOeKT HaXOAUTCI B pa6oueM COCTOSTHUU U Jro6oe pyroe
YHCJI0 B 06paTHOM CJIy4ae, TO BBl MOYKeTe II0JTHOCThI0O aBTOMaTU3UPOBaTh git bisect. CriepBa, BB
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CHOBa COO6OIjaeTe I'paHUIBI OMHAPHOIO IIOMCKA, yKas3biBasd M3BeCTHbIE IIOXHEe M XOpOIlHe
KOMMMUTEI. BBI MOJKeTe cZiesraTh 3TO, IlepefilaBasd UX KoMaH/je bisect start —IlepBeIM apryMeHTOM
HU3BECTHBIN IVIOXOM KOMMHMT, & BTOPBIM M3BECTHBIM XOPOIIHMH KOMMHUT:

$ git bisect start HEAD v1.0
$ git bisect run test-error.sh

9TO NIpHUBENET K aBTOMAaTHYECKOM BBIIIOJHEHHIO test-error.sh Ha Ka’KABIA BBEIIPYKEHHBIN
KOMMMUT [0 TeX IIOp, IoKa Git He HaWIET IIepBBIM CJIOMAaHHBIM KOMMHT. BBl Takke MoOJKeTe
HUCII0JIE30BATh YTO-TO Bpofe make MK make tests, MM UTO-TO eIl€, UTO y Bac eCThb JJIA 3aIlycKa
aBTOMAaTHU3HPOBAHHBIX TECTOB.

IHogmoayin

Yacto mpu paboTe Haj, OJHUM IIPOEKTOM, BO3HHUKAaeT HeOOXOAMMOCTH HCIIONIb30BaTh B HEM
IPYTOM IIPOeKT. Bo3MOXKHO, 3TO 6MOIMOTeKa, paspabaTbiBaeMasi CTOPOHHUMU paspaboTyruKaMu
WU BaMH, HO B paMKaX OT/eJIbHOTO IIP0eKTa, ¥ UCII0JIb3yeMas B HeCKOJILKHUX APYTUX IIPOeKTax.
TunnmyHasg npo6seMa, BO3HUKAIOIIAS IIPU 3TOM — BBl XOTHUTe IIPOAOJDKaTh paboTaTh C ABYMS
IIPOeKTaMHU I10 OTHEeJIbHOCTH, HO IIPHU 3TOM HUCII0JIb30BaTh OJJWH U3 HUX B IPYTOM.

[IpuBenéMm npuMep. IIpeariosokuM, Bel paspabaTeiBaeTe Be6-caliT U Co3ZaéTe JIEHTY B popmare
Atom. BwmecTo HammcaHus COOCTBEHHOIO TreHepaTopa Atom, BBl peIlMJMd MCI0JIb30BaTh
616IM0TeKY. BbI, BepOSATHO, JOJDKHBI IM60 BKJIUUThL HY>KHBIU KOJ, U3 pasfessieMor 6U6IU0TEKH,
HarpuMep, moxyasa CPAN miau Ruby gem, 1160 CKOIUPOBaTh UCXOAHBIN KOJ OMOJIMOTEKHU B Balll
poeKT. [ITpo6sieMa ¢ UCIIOJIL30BaHUEM OUOJIUOTEKU COCTOUT B CJIOXKHOMU afaliTaliui 6U6IU0TeKHU
II0Jl CBOM HY’KHBI M 4YacTO 0Oojiee CJIOKHBIM e€ paclipoCcTpaHeHHeM, TaK KaK BaM HY>KHO OBITh
YBEpPEeHHBIM, UYTO KaKJOMy KJIHWEHTy JOCTyIlHa Takasd OubsauoTeKka. IIpy BK/IHOUYEHHUH KojJa
6MOJIMOTeKH B CBOM IIPOEKT IIpoGsieMa Oy/eT 3aKJIHYaTbCAd B CJI0KHOM 0O0BbeJUHEHUM BalllUuX
COOCTBEHHBIX U3MEHEHUU C U3MEHEHUIMU B BBIIIECTOAIIEeM PEIIO3SUTOPHH.

Git pemraer 3Ty mOpoGieMy, MpemocTaByssl (GYHKIIMOHAJIBHOCTb ITOAMOIyJeH. IloaMomystu
II03BOJISIIOT BaM COXPAaHUTH OAUH Git-pero3uTopui, Kak IOAKATaJOT Apyroro Git-pemosuTopus.
JTo naéT BaM BO3MO’KHOCTh KJIOHUPOBAThH B BAIll IIPOEKT JPYrOH PeIlo3UTOPUM, HO KOMMUTEI IPU
9TOM XPaHUTh OT/ETHHO.

HauaJjio paboThI C HOAMOAY/IIMU

Jlaslee MBI PacCMOTPHUM IIpoIlecC pa3paboTKH IPOCTOTO IIPOeKTa, pa3dUTOro Ha OJUH IVIaBHBIU
IIPOEKT U HECKOJIBKO TO/IITPOEKTOB.

JlaBaliTe HauHEM C [o0aB/IeHUS CYI[eCTBYIOINero Git-perro3sUTOpus, B KayecTBe II0JAMOZYJIS
pemnosuTopus, B KOTOPOM MBI paboTaeM. /Il mob6aBjeHHsT HOBOTO IIOAMOZYJISL HCIIOJIb3YHUTe
KoMaHay git submodule add ¢ URL mpoekTa, KOTOPBIN Bbl XOTUTE HadyaTh OTC/IEKUBATh. B TaHHOM
IIpuMepe MbI o6aBUM 6M61H0TeKy «DbConnector».
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$ git submodule add https://github.com/chaconinc/DbConnector
Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

ITo yMOIYaHUIO IIOAMOAY/IN N06aBJIAIOT IIOAIIPOEKTHl B KaTaJIOTH, HasblBaeMble TakK ke, KaK U
COOTBETCTBYIOIIIME PEIIO3UTOPHH, B HallleM IpuMepe — «DbConnector».

Eciau B rELEE[HH]':II‘/JI MOMEHT BbI BBIIIOJTHHUTE g'l t status, To 3amMeTHUTEe HECKOJIFKO MOMEHTOB.

$ git status
On branch master
Your branch is up-to-date with 'origin/master’.

Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: .gitmodules
new file:  DbConnector

Bo-11epBBIX, BBl JO/DKHBI 3aMeTHUTh HOBBIM ¢aiy .gitmodules. 3T0O KOHQUIYPAIIMOHHBIN Qaiis, B
KOTOPOM XPaHUTCS COOTBeTCTBHEe MeXxXay URL IIpoeKTa U JIOKaJbHBIM II0KATaJI0rOM, B KOTOPBIA
BBI €T0 BBIKadaJIu:

[submodule "DbConnector"]
path = DbConnector
url = https://qgithub.com/chaconinc/DbConnector

Ecyi y Bac HeCKOJIbKO IIOAMOZYJIel, TO U B 3TOM ¢alijie y Bac OyeT HeCKOJILKO 3aluceil. Ba)KHO
3aMeTHUThb, YTO 3TOT ails mobaBiieH IIOf yIipaBiieHHe Git Tak ke, KaK U Jpyrue BaIlu Qaiibl,
HampuMep, Balll ¢paia .gitignore. ITOT paiy MOKHO IIOJIYUUTh WU OTIIPAaBUTh Ha CEpBep BMeCTe
C OCTaJLHBIMU ¢aiylaMU IIpoeKTa. biaromapsd sToMy Apyrye JIIOAH, KOTOpble KJIOHUPYIOT Balll
IIPOEKT, Y3HAIOT OTKY/ia B3STh IIOAMO/YJIN IIPOEKTA.

ITOCKOJIBKY ApyTHe JIFOAH IIePBBIM /ieJI0M OyIyT IBITaThCA BBIIIOTHUTH KOMaHbI
clone/fetch mo URL, ykasaHHBIM B ¢aiiie .gitmodules, crapaiiTech IIpOBEPSITh, YTO
URL O6yayT UM [OCTYIIHBI. HallpuMep, ecId BBI BBIIIOJIHAETe OTIpaBKy II0 URL

0 OTJIMYHOMY OT TOrO, II0 KOTOPOMY [pyrue JIIOAU IIOJY4alOT [TaHHBIE, TO
ucnoab3yiTe URL, K KOTOPOMY Y JPYTHX YYaCTHHUKOB OYZeET JOCTYIL. BBl MoXKkeTe
U3MEHUTH 3TO 3HaUeHMe JIOKaJbHO TOJIBKO IJI cebs C IIOMOIIbI0 KOMaHIBI git
config submodule.DbConnector.url PRIVATE_URL.

CJIe,ZLYIOH_II/IM 3JIEMEHTOM BEIBOIaA 91 t status gBJygeTca caM KaTajior IIPOEKTaA. Ecii BBI BBHITIOJTHUTE
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git diff mad Heé, TO yBUAUTE KOe-UTO UHTEePECHOE:

$ git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector

new file mode 160000

index 0000000..c3f01dc

--- /dev/null

+++ b/DbConnector

@0 -0,0 +1 @@

+Subproject commit ¢3f01dc8862123d317dd46284b05b6892¢7b29bc

Xotg DbConnector gBigeTcd II0AKaTaJ/JIOTOM Balll€ETO pa60qero KaTtaJsora, Git PacIlo3HaeT €ro KadK
IIoagMoayJib U He OTC/IEXKHBAET €ro COEP’KHMMOE€, KOrga BBl HE HAXOOUTECh B 3TOM KaTaJIiOre.
BmecTo aToro, Git BHJIHUT €TI0 KaK HEKOTOPLIﬁ OT/'_'[EJIBHLIf/‘I KOMMMUT M3 3TOT0 PEIIO3UTOPHA.

Eciii BaM Hy)KeH HeMHOTO 6oJiee IIOHATHBIM BBIBOJ, TO MOJKeTe IepefaTh KomaHze git diff
OIIITUIO --Submodule.

$ git diff --cached --submodule

diff --git a/.gitmodules b/.gitmodules

new file mode 100644

index 0000000..71fc376

--- /dev/null

+++ b/.gitmodules

ee -0,0 +1,3 @@

+[submodule "DbConnector"]

+ path = DbConnector

+ url = https://github.com/chaconinc/DbConnector
Submodule DbConnector 0000000...c3f@1dc (new submodule)

Kor/:[a BBI BBEIIIOJTHUTE KOMMUT, TO YBUIUTE C/IEAYIOIIIeeE:

$ git conmit -am 'Add DbConnector module’
[master fb9093c] Add DbConnector module
2 files changed, 4 insertions(+)

create mode 100644 .gitmodules

create mode 160000 DbConnector

O6paTuTe BHMMaHUe Ha IIpaBa jgocryna 160000 y DbConnector. 3TO crielfaJbHbIe IIpaBa gOCTYIIa B
Git, KoTOpEIe, II0 CYTH, 03HAYalT, UYTO BBl COXpaHsdeTe KOMMUT KaK 3JIeMeHT KaTasIora, a He Kak
IIOAKAaTaJIOT MJIH Qam.

HaKOHeL[, OTIIPpaBbLTE 3T USMEHEHHI:

$ git push origin master
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KyioHHpoBaHue NpoeKTa ¢ MOAMOIY/IIMH

Jlaslee MBI PAcCMOTPUM KJIOHHpPOBaHHE IIPOeKTa, Ccofeprkallero Imoamonyad. Korma Bl
KJIOHUpPYeTe TaKOU IIPOeKT, IT0 YMOJUYAHUIO BBI IIOJTYINUTe KaTaJIOTH, CO/leprKaIIiHe TIOMO/YJIH, HO
HU OofiHOTO daiisa B HUX He Oy/eT:

$ git clone https://github.com/chaconinc/MainProject
Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.
remote: Total 14 (delta 1), reused 13 (delta 0)
Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

$ cd MainProject

$ 1s -1a

total 16

drwxr-xr-x 9 schacon staff 306 Sep 17 15:21 .
drwxr-xr-x 7 schacon staff 238 Sep 17 15:21 ..
drwxr-xr-x 13 schacon staff 442 Sep 17 15:21 .git
-rw-r--r-- 1 schacon staff 92 Sep 17 15:21 .gitmodules
drwxr-xr-x 2 schacon staff 68 Sep 17 15:21 DbConnector
-rw-r--r-- 1 schacon staff 756 Sep 17 15:21 Makefile
drwxr-xr-x 3 schacon staff 102 Sep 17 15:21 includes
drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 scripts

drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 src
$ cd DbConnector/

$ 1s

$

Katastor DbConnector IIpHUCYTCTBYeT, HO OH ITyCTOM. BBI JOJDKHBI BBIIIOJHUTH JBe KOMaHJBI: it
submodule init— I MHUITHAIMU3aIUH JIOKAJIbHOTO KOHQUTIYpaliMoHHOTO daiia, ¥ git submodule
update — U1 M3BJI€UEHUS BCeX JaHHBIX 9TOr0 IIPOEKTa M IepeKIYeHUs Ha COOTBETCTBYIOIIUM
KOMMHMT, yKa3aHHBIN B BallleM OCHOBHOM IIPOEKTe.

$ git submodule init

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for path
'DbConnector’

$ git submodule update

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892¢7b29bc’

TeHepL Bamr KataJsior DbConnector HaXO0qUTCA B TOYHO TaKOM K€ COCTOsAHHH, KaK M paHee IIPH
BBIIIOJTHEHHH KOMMHUTA.
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OmHaKo, CYIIeCTBYET APYroil HEMHOTO 6oJjiee IIPOCTOM BapHaHT clielaTh TO ’Ke camoe. ECIU BEI
IepefauTe OIIMI0 --recurse-submodules xomaHzme git clone, TO OHAa aBTOMAaTHUYeCKHU
WHUITHATU3UPYET ¥ 00HOBUT Ka)K/IBIH ITOIMOYJIb B 3TOM PEITO3UTOPHH.

$ git clone --recurse-submodules https://github.com/chaconinc/MainProject

Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.

remote: Total 14 (delta 1), reused 13 (delta 0)

Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for path
'DbConnector’

Cloning into 'DbConnector’...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f@1dc8862123d317dd46284b05b6892¢7b29bc’

Ecim BBl y)Ke KJIOHUPOBAJIM IIPOEKT, HO 3a0bLIM yKa3aTh --recurse-submodules, BRI MOYKeTe
06bequHUTL IIark git submodule init u git submodule update, 3amycTuB git submodule update
--init. Taxyke MOXHO WUCIIOJIb30BaTh HAaJe)KHYK KOMaHAy git submodule wupdate --init
--recursive, YT06bI MHUITHAJIU3UPOBATh, IOJy4YaTh U U3BJIEKATH JIOObIEe BJI0KeHHbIE I10IMOYJIH.

PaGoTa Haj IPOEKTOM C IIOIMOY/ISIMHA

Tereppr y Hac eCTb KOIIMS IIpOeKTa C IOAMOAYJIIMH. /laBaliTe pacCMOTPHUM, KaK MBI OyjeM
paboTaTh COBMECTHO C HAIlIUMHU KOJUIeTaMHU HaJl OCHOBHBIM IIPO€KTOM U HaJl IIO/IIIPOEKTOM.

ITosryyeHHe U3MEHEHHH U3 BBIINIECTOSAINEr0 Ppen03UTOPHS

IIpocTeHININ BapHaHT HCII0JL30BaHU IIOAMOAYJIEM B IIPOEKTEe COCTOMT B TOM, YTO BEI IIPOCTO
IoJiygaeTe caM IIOAIIPOEKT U XOTUTe IepHOJUYeCcKH I10Jy4aTh OOHOBJIEHHS, HO B CBOEM KOIIMU
IIPpOEKTa HUYEero He U3MeHseTe. [laBaiTe pacCCMOTPHUM 3TOT IIPOCTOM IIPUMeED.

Ecii BBl XOTHUTe IIPOBEPUTH HaJW4UMe M3MeHEeHUU B II0AMOJYJe, Bbl MOJKETe IIepeUTH B ero
KaTaJIol, BBINOJMHUTL git fetch 1 3aTem git merge i1 OGHOBJIEHMWS JIOKAJIHLHOU BepCUU U3
BBIIIIECTOSIIET0 PEIIO3SUTOPUS.
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$ git fetch
From https://github.com/chaconinc/DbConnector
c3f@1dc..d0354fc master -> origin/master
$ git merge origin/master
Updating c3f@1dc..d0354fc
Fast-forward
scripts/connect.sh | 1 +
src/db.c | 1+
2 files changed, 2 insertions(+)

Terepkb ecii BBl BepHETeCh B OCHOBHOM IIPOEKT U BbIITOJIHUTe git diff --submodule, To cMoskeTe
YBU/IeTh, YTO IOJAMOAYJIb OOHOBHJICS, U IIOJIyYUTh CIIKCOK HOBBIX KOMMUTOB. ECJIM BBI He XOTUTE
KaK[IbIU pas IpH BBI30Be git diff yKaswIBaTh OMNITUIO --submodule, TO MOJKeTe YCTAHOBUTH TaKOU
dopmaT BEIBOZA 110 YMOJIUaHUIO, 3a/1aB I1apaMeTpy diff.submodule sHaueHuUe «log».

$ git config --global diff.submodule log
$ git diff
Submodule DbConnector c3f@1dc..d0354fc:
> more efficient db routine
> better connection routine

Ec/i B TaHHBIA MOMEHT BBI CO3/IaJUTe KOMMHUT, TO TAKUM 06pa3oM CjieJIaeTe JOCTYITHBIM HOBBIH
KO/JT B TIOZIMO/IYJI€e JIJISI TPYTHX JIIOZIEH.

Ecii BBl He XOTHUTE BPYYHYIO H3BJIeKaThb W CJIMBaTh HU3MEHEHUsI B IIOJIKATaJsIOl, TO JJIs Bac
CYyII[eCTBYeT Oo0Jiee IIPOCTOM CIIOCOO cAesiaTh TO >Ke caMmoe. Eciy BbI BBIMOJIHUTE git submodule
update --remote, To Git caM mepeHAET B BaIllX IIOAMOMYJIH, 3a6€pET U3MeHEeHHsI U 00HOBUT UX [T
Bac.

$ git submodule update --remote DbConnector
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
3f19983..d0354fc master -> origin/master
Submodule path 'DbConnector': checked out 'd@354fc054692d3906c85c3af@5ddce39a1c0644’

JdTa KOMaH[a II0 YMOJIYaHUIO IIpeAliosiaraeT, 4YTO Bbl XOTUTe OOHOBUTH JIOKAJIbHYI0 KOIIHIO [0
COCTOSIHMS BeTKU master M3 pemosuTopus IogMoAyJsa. OmHAKO, II0 JKeJaHUK BBl MOXKeTe
U3MEeHUTH 3T0. HalipuMep, ecjiv Bbl XOTUTe, YTOOBI IToAMOy a6 DbConnector oTcieKUBa BETKY
stable pemosuTopus, TO Bbl MOYKeTe YCTAHOBUTH 3TO JIMOO B daiie .gitmodules (Torga u mpyrue
JIIOAY TakKe OyAyT OTCIeKUBATh 3Ty BETKY), JIMOO B BallleM JIOKaJIbHOM ¢aitne .git/config.
JlaBaiiTe HaCTPOUM 3TO B dariie .gitmodules:
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$ git config -f .gitmodules submodule.DbConnector.branch stable

$ git submodule update --remote
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
27c¢f5d3..c87d55d stable -> origin/stable
Submodule path 'DbConnector': checked out 'c87d55d4c6d4b@5ee34fbc8cb6f7bf45853e6687'

Ecsiu BBl yoepéte -f .gitmodules, To KoMaH/ia ciejlaeT MU3MeHEHUs JIOKaJIbHO TOJILKO Y Bac, HO,
Ka’KeTCsl, UMEET CMBICJI BCE YK€ OTIIPABJIATH 3Ty MHGOPMAIIHIO B PEITO3UTOPHM, TaK UTOOBI U BCE
OCTaIbHBIE YYaCTHUKU UMEJIH K HEeH JJOCTYIIL.

EcTi B TaHHBIEA MOMEHT MBI BBIIIOJTHUM git status, To Git IToka>keT HaM, UTO y HAC €CTh «HOBBIE
KOMMUTBI» B IIOIMOJTYJIE.

$ git status
On branch master
Your branch is up-to-date with 'origin/master'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: .gitmodules
modified: DbConnector (new commits)

no changes added to commit (use "git add" and/or "git commit -a")

Ecin BBl yCTaHOBHTE B HacTpoMKax IlapaMerp status.submodulesummary, To Git OymeT Taxoke
0TOOpaXkaTh KpaTKoe pe3roMe 06 U3MeHeHHUIX B BAllIUX II0AMOAYJIAX:
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$ git config status.submodulesummary 1

$ git status
On branch master
Your branch is up-to-date with 'origin/master"'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified: .gitmodules
modified: DbConnector (new commits)

Submodules changed but not updated:

* DbConnector c3f@1dc...c87d55d (4):
> catch non-null terminated lines

Ecim ceiiuac Bbl BBIDOIHUTE ¢git diff, TO cMo)KeTe yBHUIeTb, YTO H3MEHHJICA Hall (aml
.gitmodules, a TakKe, YTO CyII[eCTBYEeT HECKOJIBKO IIOJIyYeHHBIX BAMU KOMMUTOB, KOTOPbIE TOTOBBI
IJI1 KOMMMTA B IIPOeKTe BAIllero IoAMOIyJIs.

$ git diff
diff --git a/.gitmodules b/.gitmodules
index 6fc@b3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

3I0pOBO, UYTO MBI MOKEM YBH/IeTh CIIKCOK IIOJTOTOBJIEHHBIX KOMMUTOB B HallleM nmogmMmozyJie. Ho
II0CJIe CO3JaHWsI KOMMHUTA, BBl TakyKe MOJKeTe IIOJIYYUTH 3Ty WHQPOPMAITHIO, eCIM BBHIIIOJTHUTE
KoMaHay git log -p.

333



$ git log -p --submodule

commit 0a24cfc121a8a3c118e0105ae4aed4c00281cf7ae
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Sep 17 16:37:02 2014 +0200

updating DbConnector for bug fixes

diff --git a/.gitmodules b/.gitmodules
index 6fc@b3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
ee -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

[To yMOTUaHUIO IIPU BBINIOJIHEHUU KOMaH[bI git submodule update --remote Git 6yzeT mbITaThCA
00OHOBUTH BCe BAalllM IIOJMOJYJIH, II0STOMY €CJIH y BaC MX MHOrO, Bbl MOJKETe yKa3aTb HMS
II0/IMO/1yJIs1, KOTOPBIX BBl XOTUTE II0IIPO60BATH 0OHOBUTH

Pab6oTa c mogMoayiemM

BecbMa BepOSTHO, UTO BBl UCIIOJIb3yeTe IIOAMOMAYJIH, IIOTOMY UYTO XOTHUTe paboTaTh HaJ KOAOM
nmogMonyJid (MJIM HeCKOJIbKHUX IOJMOJYJiel) BO BpeMsl paboThl HaJ, KOJLOM OCHOBHOIO ITPOEKTA.
WNHaue 6B BBI, CKOpee BCETO, IIPEeAIIOYWIN HCIIOIb30BaTh (6oJiee IIPOCTYH0 CHUCTEMY YIIpaBJIEHHUS
3aBHCUMOCTIMU (TaKyr Kak Maven miaud Rubygems).

[[aBafITe TeIIepb pacCMOTPHUM IIpHUMEDP, B KOTOPOM MBI OJHOBPEMEHHO C H3MEHEHHAIMU B
OCHOBHOM IIPOEKTE BHECEM H3MeHeHUS B II0IMOYJIb, 3&(1)I/IKCI/Ip0BaB u OHY6JII/IKOBaB BCe 3TH
HU3MEHEHUA B OJTHO U TO K€ BpeMsi.

/10 cUX TI0P, KOIZIa MBI BBITIOJIHSIA KOMaHAy git submodule update /s M3BIeueHUs U3SMEeHEHUN U3
pemnosuTopus moaMopyJid, Git mosydas H3MeHeHUs M OOHOBJ/LI Qaiyibl B IIOAKaTajore, HO
OCTaBJISJI IIOAPEIIO3UTOPUM B COCTOSTHUM, Ha3biBaeMOM «0THeéHHbIN HEAD» («detached HEAD»).
JTO 3HAUMT, UTO JIOKaJbHas paboudas BeTKa (Takas, HallpuMep, KaK «master»), 0TCIeKUBaIOIas
U3MeHeHUs, OTCYTCTBYyeT. TakuM o00pa3oM, JiroOble BHOCUMBIe BaMU H3MeHEHUs He OyAyT
HOPMaJIbHO OTC/IeKUBAThCS.

11 yrnpolnieHus paboTsl ¢ IIOAMOAY/IAMHA BaM HeOOXOAMMO cZesaTh [Be Bellld. BaM HY)KHO
IeperTH B KaKAbIN IIOAMOZYJIb U IIEPeK/JII0UYUTHCI Ha BETKY, B KOTOPOM Oy/eTe B JaJbHEHIIeM
paboTaTh. 3aTeM BaM He0OXOAMMO COOOINUTE Git, YTO eMy /iesIaTh eCJIN Bbl BHEC/IVM U3MeHEeHUd, a
3aTeM KOMaH[ou git submodule update --remote mmosrydaeTe HOBBIe U3MeHEHUS U3 PEIIO3UTOPUS.
B03MO>XHBI fiBa BapHaHTa — Bbl MOJKeTe CJIUTh UX B Ballly JIOKaJIbHYI0 BEPCUI0 MJIH II0IIPO60BaTh
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HepeGaBI/IPOBaTB BaIllk JIOKaJIbHbIE HapaGOTKI/I IIOBEPX HOBBIX H3MEeHEeHUU.

IIepBBIM JIeJIOM, aBaliTe IlepeiiiéM B KaTaJIOT HaIllero IOAMO/YJIS U IIePEKII0UNMCS Ha HY)KHYIO
BETKY.

$ cd DbConnector/
$ git checkout stable
Switched to branch 'stable'

JlaBaiiTe ITOIPo6yeM BOCIIOJIB30BATHCS OMITHEN «merge» («CIUIHUS»). /IJI9 TOTO, UTOOBI 3a/1aTh €€
BPYYHYI0, MBI MOKEM IIPOCTO A00aBUTH OIIIIHIO --Mmerge B HAIIl BEHI3OB KOMaH/bI update.

$ cd ..

$ git submodule update --remote --merge

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (2/2), done.

remote: Total 4 (delta 2), reused 4 (delta 2)

Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector
c87d55d..92c¢7337 stable -> origin/stable

Updating c87d55d..92c7337

Fast-forward

src/main.c | 1 +

1 file changed, 1 insertion(+)

Submodule path 'DbConnector': merged in '92c7337b30ef9e0893e758dac2459d07362ab5ea’

Eciu MBI IlepeiifiéM B KaTtasior DbConnector, To yBUAMM, UTO HOBble U3MEHEHUs Y)Ke CJIUTHI B
Hallly JIOKaJbHYI BeTKy stable. Temepp maBaiiTe IIOCMOTPHUM, UTO CIYUYUTCS, KOIZIA Mbl BHECEM
CBOM COOCTBEHHBIe JIOKaJIbHble M3MeHeHUsI B OMOJIMOTEKY, a KTO-TO APYrOoMl B 3TO >Ke BpeMs
OTIIPaBUT APYyTrye U3MeHEeHUs B BBIIIEeCTOAIUN PeII0SUTOPUH.

$ cd DbConnector/
$ vim src/db.c
$ git commit -am 'Unicode support’
[stable f906e16] Unicode support
1 file changed, 1 insertion(+)

Tenepb ecsid MBI OOHOBHM HaIll IIoagMoayJib, TO CMO’KEM YBHIETH, UTO CIYYUTCHd, KOI/Ida MbI
caesiaJil JIOKaJIbHBIE HM3MEHEHHA, a BLII.LIECTOHU.IHIZ pEHOBI/ITOpI/Iﬁ TaKKe HMeEeT H3MEHEH,
KOTOpEI€ MBI JOJIKHBI O6'B€/:LI/IHI/ITB.

$ git submodule update --remote --rebase

First, rewinding head to replay your work on top of it...

Applying: Unicode support

Submodule path 'DbConnector': rebased into '5d6@ef9bbebf5adc1c1050f242ceeb54ad58dag4’
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Ecyiu BBI 3a6y/ieTe yKa3aTh OIITUIO --rebase MM --merge, To Git IPOCTO OGHOBUT Balll II0/IMO/TYJIb,
II0 COCTOSTHUSI, UYTO €CTh Ha CcepBepe, U YCTaHOBUT Balll IIPOEKT B COCTOSTHUE 0T/e1éHHOro HEAD.

$ git submodule update --remote
Submodule path 'DbConnector': checked out '5d6@ef9bbebf5adc1c1050f242ceeb54ad58dad4’

He O6ecnokoiiTech, ecJM TaKOe CJIYYHUTCS, BBl MOJKeTe IIPOCTO BEPHYThCA B KaTaJor,
IIepPeKIIOYUTHCS 06paTHO Ha Ballly BETKY (KOoTopas BCé elllé 6yZieT cofeprKaTh Ballld HapaboTKM) U
CJIUTH WU IlepebasupoBaTh BeTKYy origin/stable (yy Apyryro HY)KHYI0 BaM YAaJIEHHYI BETKY)

BPYUYHYIO.

Ecoix BBl He 3apUKCHUPOBAIU BalllM U3MeHEeHUs B IIOAMOJYyJIe U BBHIIIOJHUIN ero 06HOBJIEHUE, TO
9TO IIPUBEJET K IIpobsieMaM — Git M3BIeUET U3MeHEeHUS U3 BBIIIECTOAIEr0 PeIl03UTOPHUs, HO He
3aTPET HeCcoOXpaHEHHbIe HAPabOTKU B KaTaJIore Balllero II0AMOYJIS.

$ git submodule update --remote

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (3/3), done.

remote: Total 4 (delta 0), reused 4 (delta 0)

Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector
5d60ef9..c75e92a stable -> origin/stable

error: Your local changes to the following files would be overwritten by checkout:
scripts/setup.sh

Please, commit your changes or stash them before you can switch branches.

Aborting

Unable to checkout 'c75e92a2b3855c¢9e5b661915308390d9db204aca’ in submodule path

'‘DbConnector’

Eciim BBl chesajn HU3MeHEHUd, KOTOpEIE KOH(I)JII/IKTYIOT C KAaKHMH-TO H3MEHEHHIMH B
BEBIIIECTOSAIIEM PEIIO3UTOPHUH, TO Git COO6I]_II/IT BaM 00 3TOM, KOraa BEBI 3aIlyCTHUTE 00HOBJIEHHUE.

$ git submodule update --remote --merge

Auto-merging scripts/setup.sh

CONFLICT (content): Merge conflict in scripts/setup.sh

Recorded preimage for 'scripts/setup.sh’

Automatic merge failed; fix conflicts and then commit the result.

Unable to merge 'c75e92a2b3855c9e5b661915308390d9db204aca’ in submodule path
'DbConnector’

BbI MOKeTe IIeperTH B KaTaIoT II0AMOYJISA U UCIIPaBUTh KOHQJIMKT 0OBIYHEIM 00pasoM.

ITyGmuKanus H3MeHeHHH B II0IMO/Ty 1€

Tenephb y Hac eCTh HEKOTOPhIe K3MeHeHHs B KaTaJsIore Halllero oMo y/st. HeKoTophle M3 HUX MBI
IIOJIYYMJIN IIPU OOHOBJIEHUU U3 BBIIIECTOSIIEr0 PeIIO3UTOPHUS, a APyTrHe ObLIN CeIaHbl JIOKAJIbHO
U I0OKa HUKOMY He JOCTYIIHBI, TaK KaK MBI UX eIllé HUKyJa He OTIIPaBIJIN.
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$ git diff
Submodule DbConnector c87d55d..82d2ad3:

> Merge from origin/stable

> Update setup script

> Unicode support

> Remove unnecessary method

> Add new option for conn pooling
Ecti MBI CO37aJUM KOMMHUT B OCHOBHOM ITPOEKTe U OTIIPaBHM €ro Ha CepBep, He OTIIPaBUB IIpU
9TOM H3MeHEeHUsl B IIOAMOJYyJie, TO IPyTHe JIIOAU, KOTOpble IOMBITAIOTCS HCII0JH30BAaTh HAIU
W3MEHeHUs], CTOJIKHYTCSI C MIpobeMaMH, TaK KaK y HUX He OyIeT BO3MOYKHOCTHU IIOJIYYUTH
TpebGyeMble M3MeHEHUs IOAMOAY/SA. ITH U3MeHeHUs OyAyT IPUCYTCTBOBATH TOJIHLKO B Halllel
JIOKaJIbHOM KOIIUH.

/i1 TOro, 4roObl rapaHTUPOBAHHO M30eKaTb 3TOM IIPO6JIEeMBI, BBl MOXKeTe Ilepef; OTIIPaBKOM
OCHOBHOTO IIPOeKTa IIOIIPOCUTH Git IIPOBEPUTH, UTO BCe HAIllK IIOJMO/YJIN CaMHU OBLIUM KOPPEKTHO
OTIIpaBJieHbl Ha cepBepbl. KomaHza git push IpuHHMMaeT aprymeHT --recurse-submodules,
KOTOPBIA MOKeT IIPUHUMATh 3HaueHUs «check» mim «on-demand». ciosib30BaHMe 3HAUYEHUS
«check» mpuBeZéT K TOMY, 4YTO push IIpOCTO 3aBepLIMTCA Heyjgaudel, ecJd KaKOU-TO U3
3apHUKCUPOBaHHBIX IIOJMO/yJIeli He ObLI OTIIPaBJIeH Ha CepBep.

$ git push --recurse-submodules=check
The following submodule paths contain changes that can
not be found on any remote:
DbConnector
Please try
git push --recurse-submodules=on-demand
or cd to the path and use

git push

to push them to a remote.

Kak BuanTe, 3Ta KOMaHIa TakKXe /IaéT HaM HEKOTOpPbI€e II0JIE3HBbI€ COBETEI O TOM, UTO MbI MOIJIA
OBI nejaThb AdaJibIIe. CaMsbIit HpOCTOfI BapHaHT —3TO HpOfITI/I II0 BCeM IIOAMOOYyJIAM W BPYYHYIO
OTIIPAaBUTh H3MEHEHHS Ha CEPBEPHI, YTOOBI TapaHTHUPOBATh AOCTYIIHOCTBb HU3MeHeHUN OAPYyTHUM
JIXOOAM, a 3aTeM IIOBTOPUTH II€PBOHAYAJIBHYIO KOMaHy push.

Jlpyroii BapruaHT — 3TO MCII0JIb30BaTh 3Ha4YeHHe «on-demand», KOTOpPOe IIONBITAEeTCA CesaTh 3TO
BCé 3a Bac.
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$ git push --recurse-submodules=on-demand

Pushing submodule 'DbConnector’

Counting objects: 9, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (8/8), done.

Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.

Total 9 (delta 3), reused @ (delta 0)

To https://github.com/chaconinc/DbConnector
c75e92a..82d2ad3 stable -> stable

Counting objects: 2, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (2/2), done.

Writing objects: 100% (2/2), 266 bytes | @ bytes/s, done.

Total 2 (delta 1), reused @ (delta 0)

To https://github.com/chaconinc/MainProject
3d6d338..9a377d1 master -> master

Kak BuIuTe, Iepej OTIIPAaBKOM Ha CepBep OCHOBHOrO mpoekTa Git meperes B KaTajaor MOZYJIS
DbConnector 1 OTIIpaBHJI Ha cepBep ero. EcJH OTIpaBKa IOAMOMYJIS 0 KaKUM-TO IIPUYHHAM
3aBepIIIMJIach Heyjaue, To ¥ OTIIpaBKa OCHOBHOTO ITPOeKTa TaKyKe 3aBepIITUTCS Heyaaue.

O0BpeguHEeHHEe H3MEHEeHHI 0 MO/Y/ISA

Eciiu BBl HM3MeHHTE CCBUIKY Ha IIOAMOAYJIb OMHOBPEMEHHO C KEM-TO emé, TO BBI MOJKETE
CTOJIKHYTBCA C HEKOTOPhIMHU HpO6JIeMaMI/I. Taxkoe ClIydaeTcd e€eCjid HCTOPHH IIOAMOAYJIA
pa3oninCb M OHH Ba(l)I/IKCI/IpOBaHLI B pa3omiegninxcd BeTKaX OCHOBHOI'O IIPOEKTAa. /IJIH
HCIIpaBJIEHUA TaKoOU CUTyallku HOTpEGYIOTCH HEKOTOpkbI€ JOIIOTHUTE/IbHEBIE ﬂEﬁCTBHH.

Ec/iM OlMH KOMMHUT SIBJISIETCS IIPSIMBIM IIPEIKOM APYTOTO (CIUSHUE MOYKeT OBITh BBIIIOJTHEHO
IepeMOTKOM BIIepén), To Git IIpocTo BeIGepeT IMOCHAeHUHN IJIs1 BHITIOJTHEHUS CIUSHUS, TO eCTh BCe
0TpaboTaeT XOPOIIIO.

OpHako, Git He OyAeT IIBITATHCS BBIIIOJHUTH [AaKe IIPOCTEHINero CAUSHUSA. ECIM KOMMHUTHI
IIOAMOZYJIS Pa30IUINCh U CIUSIHHUE He00X0 MO, BBI IIOJIyUYUTe HEUTO 0J00HOe:

$ git pull
remote: Counting objects: 2, done.
remote: Compressing objects: 100% (1/1), done.
remote: Total 2 (delta 1), reused 2 (delta 1)
Unpacking objects: 100% (2/2), done.
From https://github.com/chaconinc/MainProject
93377d1..eb974f8 master -> origin/master
Fetching submodule DbConnector
warning: Failed to merge submodule DbConnector (merge following commits not found)
Auto-merging DbConnector
CONFLICT (submodule): Merge conflict in DbConnector
Automatic merge failed; fix conflicts and then commit the result.
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3mech TOBOPUTCA O TOM, 4TO Git IIOHSUI, UTO B 3THUX [BYX BeTKaxX CO/leprKaTCsl yKasaTeJH Ha
pasolle/IIrecsd 3allMCH B UCTOPUHU IIOJMOAY/ISA U UX HeOOXOAMMO CIHUTH. Git IIOICHSAET 3TO KakK
«merge following commits not found», 4ToO HeCKOJIBLKO 06eCKypakKuBaeT, HO Mbl 00bSICHUM II0YeMY
TaK IIPOUCXO/IUT.

JIsig  pellleHUs 3TOM IIpo6GJieMBbl, MbI JTOJDKHBI pPa3obpaTbCsi B KaKOM COCTOSIHHUM [IOJDKEH
HaxXOgUThCI ImoAMOAyJb. CTpaHHO, HO Git He IIpefocTaBiIgeT BaM [ 3TOTO HUKAKOU
BCIIOMOTaTeJIbHOU HMHGoOpManuy, nake SHA-1 Xelred KOMMHTOB C 00eHX CTOPOH HCTOpHUHU. K
CYaCThIO, IIOJIYYUTH 3Ty UHOpMAIIMU HeCJI05KHO. Ecaik BeI BeIIlOSIHUTe git diff, To mosyuure
SHA-1 XeIllii KOMMHTOB 13 00€HX CIMBAaEMBIX BETOK.

$ git diff

diff --cc DbConnector

index eb41d76,c771610..0000000
--- a/DbConnector

+++ b/DbConnector

Tak, B [maHHOM IIpuMepe eb41d76 gBjideTcd HaAIMM KOMMMTOM B IIOAMOAyJe, a
c771610 — KOMMHUTOM U3 BBIIIECTOSAIEI0 Pero3suTopusd. Ecji MBI IlepeiiiléM B KaTasIOI HaIllero
IIOAMOAYJIA, TO OH [OJDKeH ObITh Ha KOMMHUTe eb41d76, Tak Kak oIlepalius CIUAHUSL €ro He
H3MeHsIa. ECJIM 110 KaKHMM-TO IIPUYMHAM 3TO He TaK, TO BBl MO’KeTe IIPOCTO IIEPEKII0YNTELCI Ha
BeTKY (C0o3/1aB eé IIpu He0OX0JMMOCTH), YKa3bIBAIOIIYI0 HA 3TOT KOMMMT.

Kyna 6osiee Ba>KHBIM siBisieTcs: SHA-1 Xelll KOMMUTA JIPyrO#l CTOPOHBI, KOTOPBIA MBI JOJKHBI
6y/1eM CIUTh. BbI MOKeTe JIN60 IIPOCTO BHIIIOJIHUTD CIMSIHUE, YKa3aB HeIloCpe/ICTBeHHO aTOT SHA-
1 xemr, 160 BBl MOYKeTe CO3/IaTh C HUM OT/IeJIbHYI0O BETKY U 3aTeM yKe CIMBAaTh 3Ty BETKY. MBI
IIpefijlaraeM MCII0JIH30BaTh IIOCTAEJHHUM BapHaHT, XOTS OBl TOJBKO H3-3a TOTO, YTO COOOIIEeHHe
KOMMUTA CJIUSTHUS II0JIydaeTcs 60J1ee YUUTaeMbIM.

HTak, nmepeiiuTe B KaTasIoT HaIllero IIoAMOZYJIsA, CO3aliTe BeTKy Ha OCHOBe BToporo SHA-1 xera
u3 git diff 1 BHIIIOJIHUTE CIIUSHYE BPYYHYIO.

$ cd DbConnector

$ git rev-parse HEAD
eb41d764bccf88be77aced643c13a7fa86714135

$ git branch try-merge c771610

$ git merge try-merge

Auto-merging src/main.c

CONFLICT (content): Merge conflict in src/main.c

Recorded preimage for 'src/main.c’

Automatic merge failed; fix conflicts and then commit the result.

Mzl IIOJIYyYHJIN HaCTOHH_(I/II;'I KOHq)JII/IKT CJINAHHSA, II03TOMY €CJIM MBI pPa3pemrM ero U co3gaarm
KOMMMT, TO, UCIIOJIB3Yyd Pe3yJIbTaT, CMOKEM ITPOCTO 00HOBUTH OCHOBHOM IIPOEKT.
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$ vim src/main.c @

$ git add src/main.c

$ git commit -am 'merged our changes'
Recorded resolution for 'src/main.c'.
[master 9fd905e] merged our changes

$cd.. D

$ qgit diff ®

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector

+++ b/DbConnector

eee -1,1 -1,1 +1,1 eee

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit ¢77161012afbbe1f58b5053316ead@8f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43d1ee55016a30e8253

$ git add DbConnector @

$ git commit -m "Merge Tom's Changes" ®
[master 10d2c6@0] Merge Tom's Changes

@ Bo-IepBBIX, MBI Pa3pelIi KOHQIHKT
@ 3aTeM MBI BepHYJIUCH B KaTaJIOT OCHOBHOTO ITPOeKTa
® M5l cHOBa npoBepmua SHA-1 Xemu

@ PaszpentiIy caM KOHQIMKTOBABIITHY IT0/IMO/YJIb

® 3aduKcupoBaU HaIlle CTHTHHE
9T0 MOYKeT HEMHOT'0 3allyTaTh, HO Ha CaMOM /JieJie 3/leCh HeT HUUeTro CJI0XKHOTO.

VIHTepeCcHO, 4TO CYIeCTBYeT elllé OJMH CIy4au, KOTOphIA Git o6pabaTeiBaeT. Eciiv CyliecTByeT
KaKOM-TO KOMMHUT CJIHSHUSA IIOAMOXYJs, KOTOPBIA CONEp>XUT B CBOEM MCTOpHH o06a
IIepBOHAYaJIbHBIX KOMMUTA, TO Git IIpe/lJIO’KUT ero BaM KaK BO3MOJKHOe pellleHre. OH BUIUT, UTO
B KaKOM-TO MOMEHT B IIO[IMOAyJIe, KTO-TO Yy’Ke CJIMJI BeTKH, CojeprKalllie 3TU JBa KOMMMTA,
II03TOMY 3TO MOKEeT OBITH TO, UTO BBl XOTHUTE.

VIMeHHO II03TOMY BBIIlle COOOIIeHHe 00 OIIubOKe cozmepskaso «merge following commits not
found» — Git He cMmor cmesaTh 3TO (HaWTH Takod KOMMHT). OHO obOecKypa)KMBaeT — KTO MOT
0’KUJaTh, 4yTO Git meITaeTcs cheiaThb 3T0?

Ecn yacTcs HalTH e IUHCTBEHHBIN IIPHeMJIEMBIN KOMMUT, TO BBl YBHUIUTe HEUYTO I10J00HOE:
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$ git merge origin/master

warning: Failed to merge submodule DbConnector (not fast-forward)
Found a possible merge resolution for the submodule:
9fd905e5d7f45a0d4cbc43d1ee550116a30e825a: > merged our changes
If this is correct simply add it to the index for example

by using:

git update-index --cacheinfo 160000 9fd905e5d7f45a0d4cbc43d1ee550116a30e825a
"DbConnector"

which will accept this suggestion.

Auto-merging DbConnector

CONFLICT (submodule): Merge conflict in DbConnector

Automatic merge failed; fix conflicts and then commit the result.

31ech IIpe/IIoIaraeTcs, YTo BbI 0OHOBUTE MH/IEKC, BBIIIOJIHUB KOMaHAy git add, KoTopast OUHIaeT
CIIMCOK KOHQUIMKTOB U 3aTeM CO3JaéT KOMMHUT. XOTs Bbl, HaBepHOe, He 00s13aHBbI [leslaTh TaK. Bel
MOJKeTe TakKoKe JIETKO IIepedTH B KaTajoT IOIMOJYJsI, IIPOCMOTPeTh HM3MeHEeHUs, BBIIIOJIHUTh
IIePEMOTKY BIEPE] 0 9TOI0 KOMMMTA, BBIIIOJIHUTH HEOOXOAVMEIe IIPOBEPKH, a 3aTeM CO3/aTh
KOMMUT.

$ cd DbConnector/

$ git merge 9fd905e
Updating eb41d76..9fd905e
Fast-forward

$cd ..
$ git add DbConnector
$ git commit -am 'Fast forward to a common submodule child’

B stom ClIy4dae BBIIIOJIHAIOTCA T€ 7K€ BEIIH, YTO U B IIPEABIAYIIEM, HO TaK IIO 3aBEpPHIICHHK
I1€peMOTKH BEI XO0TdA OBI CMO>KeTe IIPOBEPHUTE, UTO BCe pa6OTHET H BBI IIOJIYUYHJIA HpaBHJIBHBIfI KO
B KaTaJsiore 11oAMOAyJisd.

ITos1e3HBIE COBETHI AJIsI Pa0OTHI C IIOAMOAY/IIMHU

CyIiecTByeT HeCKOJIbKO XUTpPOCTeM, KOTOphle MOIYyT HEMHOIO VIIPOCTUTHL Bally pa6oTy c
TIO/IMO/TYJISIMHU.

Foreach pyisa nogmopysieit

CymrecTByeT KoMaHza foreach, KoTopas ITO3BOJISET BBIIIOJTHUTH IIPOM3BOJIBHYI0 KOMAaHIy B
Ka’k/IOM ITO[IMOTyJIe. ITO MOKET OBITh, AeHCTBUTEIBLHO, II0JIE3HBIM €CJIU y BaC B OTHOM IIPOEKTe
IIPUCYTCTBYET 60JIbIII0e KOJTUUECTBO IIOAMOTYJIEH.

Hampumep, 0IIyCTHUM, MBI XOTUM HadaThb PaboTy HaJ, KAKOH-TO HOBOM QYHKIIMOHAIbHOCTHI0 WU
HCIIPaBUTh KaKyl0-TO OIIHWOKY W Halla paboTa 6yZeT IIPOMCXOAUTH B HECKOJBbKUX ITO[MOIYJISX.
MBI MO>KeM JIETKO IIPUIIPSITaTh BCe HapabOTKH BO BCeX HAIIIUX ITOMOAYJISAX.
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$ git submodule foreach 'git stash'

Entering 'Cryptolibrary’

No local changes to save

Entering 'DbConnector’

Saved working directory and index state WIP on stable: 82d2ad3 Merge from
origin/stable

HEAD is now at 82d2ad3 Merge from origin/stable

3aTeM MBI MOYKeM CO30aTh HOBYIO BETKY U IIEPEKTITIOYUTHCA Ha Heé BO BCeX HaIllUX II0AMO Oy JIAX.

$ git submodule foreach 'git checkout -b featureA'
Entering 'Cryptolibrary’

Switched to a new branch 'featureA'

Entering 'DbConnector’

Switched to a new branch 'featureA'

[ToIKMHEM BaM elIllé OHY Uer0. [ eiCTBUTEeIBHO, TT0JIe3Hast Belllb, KOTOPYIO BBl MOYKETe C/IesIaTh C
IIOMOIITLI0 3TOM KOMaHBI — 3TO CO3/IaTh KOMILIEKCHYIO IeJILTY TOTO, UTO M3MEHUJIOCH B BaIlleM
OCHOBHOM ITPOEKTE, a TAK)Ke U BO BCEX ITOIIPOEKTAX.
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$ git diff; git submodule foreach 'git diff'

Submodule DbConnector contains modified content

diff --git a/src/main.c b/srec/main.c

index 210f1ae..1f0acdc 100644

--- a/src/main.c

+++ b/src/main.c

@0 -245,6 +245,8 @@ static int handle_alias(int *argcp, const char ***argv)

commit_pager_choice();
+ url = url_decode(url_orig);

/* build alias_argv */
alias_argv = xmalloc(sizeof(*alias_argv) * (argc + 1));
alias_arqv[@] = alias_string + 1;

Entering 'DbConnector’

diff --git a/src/db.c b/src/db.c

index Taaefb6..5297645 100644

--- a/src/db.c

+++ b/src/db.c

@@ -93,6 +93,11 @@ char *url_decode_mem(const char *url, int len)

return url_decode_internal(&url, len, NULL, &out, 0);

}

+char *url_decode(const char *url)

+

+ return url_decode mem(url, strlen(url));

+}

+
char *url_decode_parameter_name(const char **query)
{

struct strbuf out = STRBUF INIT;

3[ecb BUJIHO, YTO MBI OIIpeZle/Ii/IN B IIOAMO/YyJIe GYHKIIHIO U BBISBIBaeM €é B OCHOBHOM IIPOEKTe.
J9TO, KOHEYHO, VIIPOIEHHBINA IIpUMep, HO HaJeeMCs, YTO Mbl CMOIJIM JOHECTH [0 Bac BCHO
I10JIE3HOCTD 3TOM QYHKIIHU.

IIos1esHbIe ICeBJOHUMBI

B03M0>KHO, BBl 3aXOTUTe HACTPOUTH IICEBJOHUMEI JIJIT HEKOTOPBIX U3 9TUX KOMaH/, TaK KaK OHHU
MOTYT OBITh AOBOJIHO [JIMHHBIMH, U BBl He MOYKeTe 33/laTh 3HAUEHHUs II0 YMOJYaHUIO IS
OOJIBIITMHCTBA U3 UX IIapaMeTPOB. MBI pacCMOTpeId HACTPOMUKY IICeBLOHUMOB Git B [IceBI0HUMBI
B Git, HO HH)Ke IIPUBeJIeH IPUMepP TOTO, YTO BBl MOYKeTe 3aX0TeTh HAaCTPOUTD, eC/IM IUIaHUpyeTe
4acTo paboTaTh € ITOAMOAYIIMHA Git.

$ git config alias.sdiff '!'"git diff & git submodule foreach 'git diff'"
$ git config alias.spush 'push --recurse-submodules=on-demand'
$ git config alias.supdate 'submodule update --remote --merge'
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Takum o6pasoM IIpy HeOOXOZUMOCTH OOHOBUTHL BalllM IIOJMOJAYJIU BBl MOKeTe IIPOCTO
BBIIIOJIHUTHL KOMaHZAy git supdate, a [Igd OTIIpaBKU HM3MEHEHUU C IIPOBEPKOM 3aBUCUMOCTEN
IoAMOJyJIel — KOMaHAy git spush.

IIpo6s1eMBI C IOAMOAY/IAMHU
OmHaKo, MCII0JIb30BaHUE IIOAMOAYJIEN He 00X0AUTCSA 63 HeOOJIbIITUX IPoOJIeM.

Hampumep, nepekrogeHre BeTOK IIPY UCII0JIb30BaHUY IIOMO/yJIeH MOYKeT 0Ka3aThCs JOBOJIbHO
3anyTaHHBIM. EciiM BBl CO37aJlUTe HOBYI0 BeTKYy, A00aBUTe B HeH IIOAMOIYJIb, a 3aTeM
IIepeKIIUYNUTeCh 0OpaTHO Ha BeTKy 6e3 IIOAMOAYJ, TO y Bac BCe >Ke OCTAaHETCS KaTaJsor
IIOAMOZYJIs, KaK HeOTCJIe>KUBaeMbIN KaTaJIor:

$ git --version
git version 2.12.2

$ git checkout -b add-crypto
Switched to a new branch 'add-crypto'

$ git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'Cryptolibrary'...

$ git commit -am 'Add crypto library'
[add-crypto 4445836] Add crypto library
2 files changed, 4 insertions(+)
create mode 160000 CryptolLibrary

$ git checkout master

warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master'

Your branch is up-to-date with 'origin/master’.

$ git status
On branch master

Your branch is up-to-date with 'origin/master’'.

Untracked files:
(use "git add <file>..." to include in what will be committed)

CryptolLibrary/

nothing added to commit but untracked files present (use "git add" to track)

VnamuTh KaTajor He CJI0KHO, HO MOKeT II0Ka3aThCsl CTPaHHBIM, UTO OHA BOOOIIle 0Ka3ajlach TaM.
Eci BBI yflajiMTe KaTaJol U IIePeK/JIIYUTECh HAa BETKY C IIOAMOAYJIEM, TO BaM IIOTpebyeTcs
BBIIIOJIHUTSE submodule update --init [yIg IOBTOPHOTO CO3jaHUs KaTasIora.
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$ git clean -ffdx
Removing Cryptolibrary/

$ git checkout add-crypto
Switched to branch 'add-crypto'

$ 1s CryptolLibrary/

$ git submodule update --init
Submodule path 'Cryptolibrary': checked out 'b8ddabaa182ea4464f3f3264b11e0268545172af"'

$ 1s CryptolLibrary/
Makefile includes scripts src

U cHOBA 3T0, Ha CaMOM [ieJjie, He CUJIbHO CJIOXKHO, HO MOKeT HEMHOTO cOUBAaTh C TOJIKY.

Jlpyras 6oJibl1asg Ipo6JieMa BO3SHUKAET, KOT/ia JIFAY [IepeX0AdaT OT UCII0Ib30BaHUs I10JKaTaJI0T0B
K UCII0JIb30BaHUIO IIOAMOAyIel. Ecii y Bac OGbLIN OTCIeKHMBaeMble Galiyibl B BallleM IIPOEKTE U
BBl XOTUTE IIepeMeCTUTh UX B IIOAMOAYJb, TO BBl JOJOKHBI OBITH OCTOPO’KHBI, UHade Git OyzeTr
pyraThbcs Ha Bac. IIpeAIiooKuM, y Bac ecTb $paiiyibl B KAKOM-TO KaTaJsore Balllero IIpoeKTa U BbI
XOTUTe IIepeMeCTUTh UX B IIOAMOAY/Ib. EC/IM BBl yJaskTe IIOAKATAaJIOI, a 3aTeM BBIIIOJIHUTE
submodule add, To Git pyrHéTcs Ha Bac:

$ rm -Rf CryptolLibrary/
$ git submodule add https://github.com/chaconinc/Cryptolibrary
"CryptolLibrary' already exists in the index

CHauasia, BBl TOJDKHBI yOaauTh KaTasor Cryptolibrary M3 mHAeKca. 3aTeM BBI MOXKeTe 100aBUTH
IIOIMOZYJIb:

$ git rm -r Cryptolibrary

$ git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'Cryptolibrary'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

[IpeAIIosIoKuUM, 4TO BBl CAeJajid 3TO B KaKOHW-TO BeTKe. EC/iM BHI IIOIIpoOyeTe IlepeKIHYUThCI
006paTHO Ha BeTKY, I7le 9TU $ariyIbl BCE eIllé HaXOAITCsI B OCHOBHOM IIPOEKTe, a He B IIOAMO/YyJIe, TO
BBI IIOJIYYUTE OIIHOKY:
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$ git checkout master

error: The following untracked working tree files would be overwritten by checkout:
CryptoLibrary/Makefile
CryptoLibrary/includes/crypto.h

Please move or remove them before you can switch branches.
Aborting

Bl BCE JKe MO)KeTe IIepeKJIIYUTh BeTKYy IIPUHYAUTEIBHO, UCIIOIL3ysd KoMaHAy checkout -f, HO
YA0CTOBEPBLTECH, YTO Y BaC OTCYTCTBYIOT HECOXpaHEHHbBIE U3MeHeHMs, TaK KaK OHH MOTYT OBITh
3aTépTHI 9TON KOMaH[0M.

$ git checkout -f master
warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master’

Korza B fasibHeMIeM Bl HEPEKII0UYNUTECh 00PaTHO, TO 110 HEKOTOPOM IIPUYUHE II0JYYUTE IIyCTON
KataJior CryptolLibrary u komaHnza git submodule update He cMoOKeT 3TOT0O HUCIIpaBUThL. BaM MoXKeT
II0Tpe60BaThLCA IIePeUTH B KaTaJIoT IIOAMO/LYJ/IA M BBIIIOJIHUTE git checkout ., 4TOOBI BepHYTH BCe
Bamu ¢aiibl. /Ijid TOTOo, YTOOBI 3aIlyCTUTh 3Ty KOMaHIy [JISI HECKOJbKHUX IIOJAMOIYJIeH, BbI
MOJKeTe BBIIIOJIHATE €&, MCII0ab3y4 submodule foreach.

Ba’kHO OTMETUTH, UTO IIOAMOZYJIU B JAHHBI MOMEHT COXPAHSAIT BCe CIyKeOHble JaHHbIE B
KaTaJiore .git OCHOBHOTO IIPOEKTa, II03TOMY, B OTJIMUMe OT 6oJiee CTapbIX Bepcuu Git, yganeHue
KaTaJsora II0AMOJYJIsl He IIPUBEJET K II0Tepe KaKUX-IM00 KOMMUTOB WUJIU BETOK, KOTOpPbIE y Bac
OBLIH.

Bce 3TH HHCTPYMEHTHI [AeJIal0T IOAMOZYJIM JOBOJBHO IIPOCTBIM M 3QPEKTUBHBIM METOJ0M
paboThI OMHOBPEMEHHO HaJl HECKOJIbBKUMU CBSI3aHHBIMHU, HO I10Ka pas/ieIEHHBIMU IIPOeKTaMMU.

Co3raHHe IIAKETOB

[ToMHUMO pacCMOTPEHHBIX paHee OCHOBHBIX CIIOCO0O0B Ilepeauu faHHBIX Git 1o cetu (HTTP, SSH u
T.IL.), CyII[eCTByeT eIllé OAWH CII0C00, KOTOPHIM OOBIYHO He MCIIOJIb3yeTCsd, HO B HEKOTOPBIX
CIy4asixX MO>KeT OBITh BeCbMa I10JIe3HBIM.

Git ymeeT «yIlaKOBBIBaTb» CBOH JaHHBIE B OJUH Gaiy. ITO MOXKeT OBITH II0JIE3HBIM B pPasHBIX
cuTyanusix. MoJkeT OBITh, Ballla CeThb He paboTaeT, a BBl XOTUTe OTIIPAaBUTH U3MEeHEHUsI CBOUM
KoJLIeraM. Bo3M0KHO, BBl paboTaeTe 0TKy/ja-TO U3BHe odrca U He UMeeTe JIOCTyIla K JIOKaJIbHOU
CeTH II0 coobpakeHUAM O6e3omacHOCTH. MorkeT OBITH, Ballla KapTa 0eCIIpOBOIHOM/IIPOBOLHOM
CBS3H IIPOCTO CJI0MaJsiach. BO3MOJKHO, y Bac B JaHHBIM MOMEHT HeT JOCTyIIa K 00IlleMy cepBepy, a
BBl XOTUTe OTIIPAaBUTh KOMY-HHUOYIb II0 3JIEKTPOHHOM II0YTe OOHOBJIEHHUS, HO IepefiaBaTb 40
KOMMHMTOB C IIOMOIIIbI0 format-patch He XoTHTe.

B 9THX ciydyasgx BaM MOKeT IIOMOYb KoMmaHpa git bundle. OHa ymakyeT BC&, UTO B OOBIYHOM
CUTyalu ObLIO OBl OTIIPaBJIEHO II0 CeTU KOMaHIOM git push, B OMHapHBIN (ailyl, KOTOPHIA BHI
MOJKeTe IlepefjlaTb KOMY-HUOY/Ab II10 3JIEKTPOHHOM II0UTe WM IIOMeCTUTh Ha QJIeIIKy U 3aTeM
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pacrakoBaTh B JPYyTOM PEIIO3UTOPUH.

PaccMOoTpuM IIpocToM ImpuMep. IoIyCTHUM, Y Bac eCTb PeII03UTOPUH € IByMs KOMMUTaMU:

$ git log

commit 9a3466c572fe88b195efd356c3f2bbeccdb504102
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Mar 10 07:34:10 2010 -0800

Second commit

commit blec3248f39900d2a406049d7623368e9641be25
Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 07:34:01 2010 -0800

First commit

Eciii BBI XOTUTE OTIIPAaBUTh KOMY-HUOYIL 3TOT PEIIO3SUTOPUM, HO He MeeTe JTOCTyIIa Ha 3allUCh K
00111eM KOIIMU Pero3suTOpUs UM IIPOCTO He XOTUTe ero HacTpauBaTh, TO BBl MOJXKETe YIIaKOBAaTh
ero KomaHjou git bundle create.

$ git bundle create repo.bundle HEAD master
Counting objects: 6, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (2/2), done.
Writing objects: 100% (6/6), 441 bytes, done.
Total 6 (delta @), reused @ (delta 0)

B pesysibTaTe BBI IIOJIYy4YUIU Gaiii repo.bundle, B KOTOpOM cozep>KaTcsd BCe JaHHble, HE0OXOAMbIe
IJI1 BOCCO3TaHUA BeTKHU master perosutopus. Komanze bundle Heo6XoAMMO TiepesaTh CIIUCOK MJIU
oyarnasoH KOMMMTOB, KOTOpble BBl XOTUTe [00aBUTH B IIakKeT. EciiM BBl HaMepeBaeTeCh
UCII0JIb30BaTh I1aKeT g TOr0, YTOOBI KJIOHUPOBATh PEIIO3UTOPHUM Ifie-HUOYAL elllé, Bl JOJDKHBI
I06aBUTH B 3TOT ClIMCOK HEAD, Kak 3TO c/jes1aIu MBbL.

BeI MO’KeTe OTIIPaBUTE GaiiI repo.bundle KOMy-HUOYAL 110 3JIEKTPOHHOM I10YTe WJIN CKOIIUPOBATH
ero Ha USB-IMCK, TeM CaMbIM JIETKO PeIlIUB UCXOJHYIO IIp06IeMy.

C ApyTo¥i CTOPOHBI, JOIIYCTHUM, BbI IIOJYYHUIA QamI repo.bundle U XoTUTe mmopaboTaTh Haf 3THM
IIPOEKTOM. BBl MO’KeTe KJIOHUPOBaTh PEIIO3SUTOPUN U3 OMHapPHOrOo ¢aiiia B KaTaJIor, [IOYTH TakKKe
KaK BEI JleJjIaeTe 3TO IIPH MCII0JIb30BaHUU URL.
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$ git clone repo.bundle repo
Cloning into 'repo’...

$ cd repo

$ git log --oneline
93466¢5 Second commit
blec324 First commit

Ecoi mipu co3gaHUU I1akeTa Bbl He yKasaJd B CIUCKe cCbIOK HEAD, To IIpyd pacliakoBKe BaM
norpebyercd ykasaThb -b master MJIM KaKyo0-JIM00 APYIYIO BETKY, BKIIOUEHHYIO B ITaKeT, HHa4ye Git
He OyJleT 3HATh, Ha KaKyl0 BeTKY eMY CJIeflyeT IIepeKII0UYUThCH.

Temeps IPeAIIOIOXKUM, UTO BBI CHejlald TPH KOMMHTA U XOTHUTe OTIIPABUTh UX 00pPaTHO B BHJE
nakera Ha USB-¢uJrellike MU 110 37IEKTPOHHOU II0YTe.

$ git log --oneline

71b84da Last commit - second repo
c99cf5b Fourth commit - second repo
7011d3d Third commit - second repo
9a3466¢5 Second commit

blec324 First commit

Bo-1iepBBIX, HAaM HY>KHO OIpeJeJUTh AUalna3oH KOMMHTOB, KOTOpPble Mbl XOTHUM BKJIKYUTH B
IakeT. B oTsiMuMe OT CeTeBBIX IIPOTOKOJIOB, KOTOpPble CaMH BBISICHSIOT MUHUMAaJIbHBIA Habop
DAaHHBIX, KOTOPBIM HY>KHO IIepe/ilaTh II0 CETH, B JAHHOM CJIydae MbI JTOJDKHBI CHeaTh 3TO CaMH
BPY4YHYI0. B TaHHOM IIpMepe BBl MOJKeTe C/iesaTh, KaK paHbIlle W YIIaKoBaTh IIOJTHOCTHI0 BeCh
Pemno3UTOpHi, HO OyjeT JIydllle yIaKoBaThb TOJIBKO H3MEHEHUS— TPU KOMMMTA, C/ieJIaHHbIe
JIOKAJIBHO.

[l TOro, 4TOOBI cZesiaTh 3TO, BBl JOJ/DKHBI BBHIUMCJIAUTL pasandusa. Kak MBI paccKasblBajld B
/lnanasoHbsl KOMMUTOB, Bbl MOKETe YKa3aTh Aualla3oH KOMMUTOB HECKOJIBKUMH CIIocob6aMu. /I
TOTO, YTOOBI IIOJIYYUTh TPHU KOMMMUTA W3 HAIlleX OCHOBHOM BETKH, KOTOPbIe OTCYTCTBOBAJIU B
U3HayYaJbHO  KJIOHMPOBAHHOM  BeTKe, Mbl MOJXKEM  MCIOJb30BaTh  3alUCh  BHUJA
origin/master..master wmiam master “origin/master. BBl MO’KeTe IIPOBEPUTH €e C IIOMOIIBLIO
KoMaH/HI log.

$ git log --oneline master Aorigin/master
71b84da Last commit - second repo

c99cf5b Fourth commit - second repo
7011d3d Third commit - second repo

Tak 4yTO Telepp y HacC eCThb CIIMCOK KOMMMTOB, KOTOPbIe MBI XOTUM BKJIIOUUTH B IIaKeT, JaBauTe
yrakyeM ux. CresaeM MbI 9TO C IIOMOIIIBI0 KOMaH/AbI git bundle create, ykazaB MMs BBIXOZHOTO
IIaKeTa ¥ [uanasoH KOMMUTOB, KOTOPbIe MBI XOTUM BKJIIOUUTH B HETO.
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$ git bundle create commits.bundle master "9a466c5
Counting objects: 11, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (3/3), done.

Writing objects: 100% (9/9), 775 bytes, done.
Total 9 (delta @), reused @ (delta 0)

B pesysbTaTe B HallleM KaTaJiore ITosiBujcsS ¢ait commits.bundle. Eci MBI OTIIPAaBUM €T0 HallleMy
KoJIJlere, TO OH CMOXKET HMIIOPTUPOBATh IIaKeT B HCXOJHBIM PpeIo3uUTOpUM, Nake eciIu B
Peno3sUTOpPUH ObLIa IIpofieslaHa HeKoTopasi paboTa IapaJsulesIbHO C HallleH.

[Ipu 1osiydeHUH I1aKeTa KoJLIera Iiepej UMIIOPTOM ero B CBOM PeIlOSUTOPUIH MOXKET IIPOBEPUTH
IIaKeT, IIPOCMOTPEB ero cojepskumoe. Jlydlreld KOMaHIOM [JId 3TOro sBigercd bundle verify,
KOTOpasi MOYKeT IIPOBEPUTH, UTO $aiil JeHMCTBUTEIBbHO ABJILeTCSd KOPPEeKTHBIM Git-TTakeTOM U YTO
y Bac eCTh BCe HeOOXOAHUMEBIe IIPeJKH KOMMUTOB JIJI1 IIPaBU/ILHOI'O eT0 BOCCTAaHOBJICHUS.

$ git bundle verify ../commits.bundle

The bundle contains 1 ref
71b84daaf49abed142a373bbe5c59a22dc6560dc refs/heads/master
The bundle requires these 1 ref
93466c572fe88b195efd356c3f2bbeccdb504102 second commit
../commits.bundle is okay

Ecy aBTOp €O37jaJl ITaKeT TOJIBKO C ITOCJIeJHUMH ABYMsI KOMMHTaMH, KOTOPBIe OH CZeJall, a He CO
BCEMHU TpeMsl, TO UCXOHBINM PeIIOSUTOPHUI He CMOKeT UMIIOPTHUPOBATH 3TOT ITaKeT, TaK KaK y Hero
OTCYTCTBYeT HeoOXoAmMas UCTOPHSL. B TaKOM ciiydae KOMaH/ia verify BepHET HedTo II0J00HOe:

$ git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abe0ad561c011c3852a4b7bbe95 Third commit - second repo

OpHaKo, HAIll IepBbIM IaKeT KOPPeKTeH, II09TOMY MBI MOKeM H3BJedb KOMMHUTHI U3 Hero. Ha
CIydayd ecsyd BBl 3aXOTHUTe YBHAETH BETKM IIaKeTa, KOTOpPble MOIYT OBITh HMIIOPTHPOBAHBL,
CyILleCTBYeT KOMaH/a i1 0TOOpa’keHHUsI TOJIBKO CIIMCKA BETOK:

$ git bundle list-heads ../commits.bundle
71b84daaf49abed142a373bbe5¢c59a22dc6560dc refs/heads/master

[TogkoMaHa verify Takyke BBIBOJAUT CIIMCOK BETOK. ECJIM I1eJIb COCTOUT B TOM, UYTOOBI YBU/ETh,
4TO MOXKeT OBITh U3BJIEUEHO M3 IIaKeTa, TO Bbl MOJKETe HCII0JIb30BaTh KoMaH/bI fetch mau pull
1711 UMIIOpTa KOMMHUTOB. Hibke MBI BETKY 'master' M3 makeTa HM3BJieKaeM B BeTKYy 'other-master’
HaIllero peno3uTopHUs
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$ git fetch ../commits.bundle master:other-master
From ../commits.bundle
* [new branch] master -> other-master

Termepb MbI MOKeM YBUZIETH, KAKHMe KOMMUTHI Mbl UMIIOPTUPOBAJIU B BETKY 'other-master' Tak ke,
KaK U Jir00ble KOMMUTHI, KOTOPbIe MBI CHeJIajI B TO K€ BpeMs B Hallleld COOCTBEHHOMN BeETKe
'master’.

$ git log --oneline --decorate --graph --all

* 8255d41 (HEAD, master) Third commit - first repo

| * 71b84da (other-master) Last commit - second repo
| * c99cf5b Fourth commit - second repo

| * 7011d3d Third commit - second repo

|/

* 093466c5 Second commit

* blec324 First commit

Takum 06pa3oM, KoMaH/a git bundle MOXKeT OBITB, IeHCTBUTEILHO, II0JIE3HOH [IJIST OpraHU3aIlHU
COBMECTHOHM pabOThI WJIX JJI1 BBITIOJTHEHHS CeTEeBBIX OIepaIuif, KOIrfa y BaCc HeT JOCTyIla K
COOTBETCTBYIOIIEH CETHU UJIU 06111eMYy PeII03UTOPHUIO.

3aMeHa

O6bexTh!l B Git HeHM3MeHsIeMbl, HO OH IIpe/loCTaBJIIeT NHTEPECHBIN CII0C06 IMYIMPOBaThH 3aMeHy
00bEeKTOB B CBO€ 6a3e ApyrUMU 06 beKTaMU.

KomaHpza replace 1103BOJIIET BaM yKa3aTh 00beKT Git U cKa3aTh «KaKAbIM pas, KOIZja BCTpeuaeTcs
9TOT OO'BEKT, 3aMeHSIH ero ApPyrMM». B OCHOBHOM, 3TO OBIBaeT IIOJIE3HO AJISI 3aMeHBI OJHOTO
KOMMMTA B Ballled UCTOPUH IPYTUM.

Harpumep, JOIIlyCTUM B BallleM IIpOeKTe OIpOMHasl UCTOPUS M3MeHEeHUN U Bbl XOTHUTEe pasOUTh
Balll PEIIO3UTOPUH Ha JiBa — OUH C KOPOTKOM MCTOPHEM [jI1 HOBBIX PaspabOTUYUKOB, a APYIoM C
Oojlee [UIMHHOM MCTOpPHeHN [IJId JIIOJel, MHTepPeCcyIIIHUXCcd aHaJHu30M HCTOPHH. BBl MoXKeTe
IepecajuTb OAHY UCTOPHIO Ha APYIVIO, «3aMeHsII» CaMBIA IIePBLIM KOMMHUT B KOPOTKOM MCTOPHUU
IIOCJIeJHUM KOMMMTOM B [JIMHHOM HCTOPUH. ITO YAOOHO, TaK KaK BaM He IPUAETCI IIO-
HaCTOsAIleMy M3MeHATh Ka’KAbIM KOMMHT B HOBOM HMCTOPHH, KaK 3TO BaM OBl IIOTPe6OBaIOCh
ZesaTh B CIydae 0OBIYHOIO 00beMHeHHUs UCTOPUM (TaK KaK pPOA0CI0BHAas KOMMUTOB BJIMgeT Ha
SHA-1).

JlaBaiiTe UcIpobyeM KakK 3TO paboTaeT, BO3bMEM CYIIECTBYIOIIUI PeII03UTOPUI U Pa3obbéM ero
Ha /IBa — OJJMH CO CBEXXUMHU IIpaBKaMH, a APyrod ¢ HCTOPUYECKUMH, U 3aTeM II0CMOTPHUM KaK MBI
MO>KEM BOCCOEIMHUTH HUX C IIOMOIIBI0 OIlepaIiiu replace, He U3MeHsIS IIPH 9TOM 3HaueHUI SHA-1
B CBEKEM PEITO3UTOPHH.

MsI 6y/1eM HCII0JIH30BaTh IIPOCTOH PEIIO3UTOPHH € MITHI0 KOMMUTAMHU:
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$ git log --oneline
ef989d8 Fifth commit
cbel1e95 Fourth commit
9c68fdc Third commit
945704c Second commit
c1822cf First commit

MBI XOTUM pasbUTh ero Ha ABa ceMelMcTBa UCTOPUN. OZHO ceMeMCTBO, KOTOpOe HauWHAeTCs OT
I1epBOr0 KOMMHUTA U 3aKaHUYHBaeTCsd YeTBEPTHIM, Oy/leT UCTOPHUUYEeCKUM. BTopoe, cocTosliee moka
TOJIBKO U3 YeTBEPTOIO U IIITOI0 KOMMHUTOB — OY/jeT CeMeMCTBOM CO CBe)Kel HCTOPHeN.

fifth

céele

fourth

9c68f

third

l

94576

second

l

c1822

first

Co3aTh UCTOPHUUECKOe CEMEMCTBO JIETKO, MBIl ITPOCTO CO37aéM BETKY C BEepPIIMHOM Ha HYKHOM
KOMMMUTE U 3aTeM OTIIPaBJIsieM 3Ty BETKY KakK master B HOBBIM y/IaJI€HHBIN PEIIO3UTOPUH.
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$ git branch history c6ele95

$ git log --oneline --decorate
ef989d8 (HEAD, master) Fifth commit
cbe1e95 (history) Fourth commit
9c68fdc Third commit

945704c Second commit

c1822cf First commit

fourth

l

9c68f

third

l

94576

second

l

c1822

first

Tenepb MBI MO’KEM OTIIPAaBHUTL TOJIBKO YTO CO3MaHHYIO BETBL h'iStOl'y B BETKY master HaIlero
HOBOTO PEIIO3UTOpHUs:
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$ git remote add project-history https://github.com/schacon/project-history
$ git push project-history history:master
Counting objects: 12, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (12/12), 907 bytes, done.
Total 12 (delta @), reused @ (delta 0)
Unpacking objects: 100% (12/12), done.
To git@github.com:schacon/project-history.qgit
* [new branch] history -> master

TakuM o06pasoM, Hallla HMCTOpHA ONYOJIMKOBaHA, a Mbl Telepb 3aliMéMcsa 0ojiee CI0XKHOMU
YaCTbI0 — yCeUéM CBEXKYI0 HCTOpHI0. HaM HeoOXOAWMO IIepeKphITHe, TaK YTOOBI MBI CMOIJIA
3aMeHUTh KOMMUT K3 OJHOM 4acTH KOMMHUTOM U3 JPYTOM, TO eCTb MBI OyZileM 06pe3aTh UCTOPHIO,
OCTaBUB UeTBEPTHIM U ISATHINM KOMMUTHI (TaKUM 00pasoM UeTBEPTHIM KOMMUT OyZeT BXOJUTH B
ImepeceueHue).

$ git log --oneline --decorate
et989d8 (HEAD, master) Fifth commit
cbe1e95 (history) Fourth commit
9c68fdc Third commit

945704c Second commit

c1822cf First commit

B 1aHHOM CiIy4yae OyZeT I0JIe3HBIM CO3aTh 6a30BBIM KOMMUT, COZeP KaIlui HHCTPYKIIUU O TOM
KaK pPacKphITh HCTOPHUIO, TaK [ApPyrHe pa3pab0TYUKU OyAyT 3HAThL YTO [ejlaTh, €CJIH OHU
CTOJIKHYJIUCh C TIEPBHIM KOMMHTOM YpPe3aHHON HCTOPHU U HY>KIAITCSI B OCTAJIHFHOM HCTOPHH.
UTak, fasiee MBI CO3[alUM OOBEKT 3aIJITaBHOTO KOMMMTA, IIPE/ICTABJISIONIUIN HaIly OTIIPaBHYIO
TOYKY C MHCTPYKIIUSIMH, a 3aTeM Iepeba3upyeM OCTaBIINecs KOMMUTHI (UeTBEPTHINA U IIATHIN) Ha
3TOT KOMMUT.

Jly11 TOTO, YTOOBI CesaTh 3TO, HAM HY>KHO BbIOpaTh TOYKY pa3bueHUs1, KOTOPOH I Hac OyneT
TPeTUX KOMMMT, XeIll KoToporo 9c68fdc. Takum o6pas3om, Haml 6a30BbIM KOMMUT OyneT
OCHOBBIBaTHCS Ha 3TOM JiepeBe. MBI MOKEM CO03/iaTh HaIll 6a30BbIIA KOMMHUT, UCIIOJIb3YsI KOMaHIY
commit-tree, KoTopasg mpocTo 6epeT AepeBO U Bo3BpallaeT SHA-1 o0beKkTa, IIpe[CTaBJISIOIIETO
HOBBIY CHPOTCKHI KOMMHUT.

$ echo 'Get history from blah blah blah' | git commit-tree 9c68fdc/ {tree}
622e88e9cbfbacfb75b5279245b9fb38dfeal0cf
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KomaHzma commit-tree BXOZUT B HAa60p KOMaHJI, KOTOpPHIe OOBIYHO Ha3BIBAIOTCS
«CaHTeXHHUYECKUMU». ITO KOMAH/bI, KOTOPble OOBIYHO HE IpefHa3HAYEHBI IS
HEII0CPEe/ICTBEHHOI0 HCII0JIb30BaHUsI, HO BMECTO 3TOTO HCIIOIb3YIOTCS APYTHMHA

0 KoMaHgaMu Git /1 BRITTOTHEHUS HeGOILITHX 3aad. IleproIrmuecKy, KOorjma Mbl
3aHHMaeMcs CTPaHHBIMH 3aJjlauaMH TIOJJOOHBIMU TeKyIeld, 3TH KOMaHIbI
IT03BOJISIIOT HaM JieJlaTh HU3KOYPOBHEBBIE BEIIlH, HO BCE OHU He ITpeHa3HAYeHbI
IJIT TIOBCEHEBHOTO WCIIOJIH30BaHUS. BBl MOJKeTe MIPOYUTAThH GOJIBIIE O
CaHTeXHHUUYeCKHX KOMaH/laX B CaHTexHUKa 1 ®apdop.

fourth

i

622e8 9c68f

instructions third

94576

second

c1822

first

Xopomro. Temepp Korga y Hac ecTb 0a30BbIE KOMMHT, MBI MOXXeM Ilepe6asvpoBaTh HaIlly
OCTaBIIIYIOCI UCTOPHUIO Ha 3TOT KOMMHUT MCIIOJIB3yd ¢it rebase --onto. 3HaueHHeM aprymMmeHTa
--onto 6yzeT SHA-1 Xelll KOMMHUTa, KOTOPBIM MBI TOJIBKO UTO IIOJIYYHJ/INA OT KOMaH/bI commit-tree, a
repe6asupyeMoOd TOUKOM OyZeT TpeTHH KOMMHUT (POAMUTeNb IIepBOIO0 KOMMHUTA, KOTOPBIM MBI
XOTUM COXPaHUTH, 9c68fdc):

$ git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...
Applying: fourth commit

Applying: fifth commit
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.. -

fifth

81a70

fourth

T(’DU)Q)O'(D'WT

i

622e8

instructions

cbele

fourth

9c68f

third

94570

second

c1822

first

TakuM 06pa3oM, MbI IIEPEITUCcATN HaIly CBEXKYI MCTOPHUI0 IIOBEPX BCIIOMOTATEJIbLHOTO 6a30BOTO
KOMMMUTA, KOTOPHIA Telleph COAEP>KUT HMHCTPYKIIMM O TOM, KaK IIpU He06XOAUMOCTHU
BOCCTaHOBUTD ITOJTHYIO UCTOPUI0. MBI MOKeM OTIIPAaBUThH 3Ty UCTOPUIO B HOBHIY ITPOEKT U Telleph,
KOTITIa JIFOU KJIOHHUPYIOT €r0 PEeI0O3UTOPUM, OHHU OYAYyT BUIETH TOJIHKO /IBA CBE)KHMX KOMMHTA U
IIocjIe HUX 6a30BBIM KOMMHUT C MHCTPYKITUSIMHU.

JlaBaiiTe mpencTaBUM ce0s1 Ha MecTe KOro-TO, KTO BIIEpBble KJIOHHPOBaJ MPOEKT U X04YeT
IIOJIYYUTH IIOJHYH HCTOpHIo. /IS IIOJlydeHHs HWCTOPHUYECKHX [JaHHBIX II0Cjae KJIOHHUPOBaHUSI
YCEUEHHOIO peIlO3UTOPHs, €My HY>KHO [J00aBUTb B CIHCOK VIAJEHHBIX PeEIO3UTOPUEB
UCTOPUYECKUU PeIO3UTOPHUM U U3BJIeUb U3 HeTo JaHHbIe:
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$ git clone https://github.com/schacon/project
$ cd project

$ git log --oneline master

e146b5f Fifth commit

81a708d Fourth commit

622e88e Get history from blah blah blah

$ git remote add project-history https://github.com/schacon/project-history
$ git fetch project-history

From https://qgithub.com/schacon/project-history

* [new branch] master -> project-history/master

Temeppb y 9TOro I0Jb30BaTeJIsl €T0 COOCTBEHHBIE CBEKHME KOMMMTHI OYIYT HaXOQUTHCI B BETKe
master, a ©ICTOpHUUECKHe KOMMUTEHI B BeTKe project-history/master.

$ git log --oneline master

e146b5f Fifth commit

81a708d Fourth commit

622e88e Get history from blah blah blah

$ git log --oneline project-history/master
c6e1e95 Fourth commit
9c68fdc Third commit
945704c Second commit
c1822cf First commit

i1 00beIUHEHUsI 3TUX BeTOK BBl MO’KeTe IIPOCTO BBI3BIBATH git replace, yKasaB KOMMUT,
KOTOPBIX BBl XOTUTE 3aMeHUTb, U KOMMHT, KOTOPHIM BBl XOTHUTe 3aMeHUTHb IIepBbIH. Tak MbI
XOTUM 3aMeHUThb «UeTBEPThINi» KOMMUT B OCHOBHOU BeTKe «4eTBEPTHIM» KOMMUTOM U3 BETKU
project-history/master:

$ git replace 81a708d c6ele95

Ecianu TeIlePb BbI IIOCMOTPUTE UCTOPHUIO BETKHU master, TO JOJDKHEI YBUIETH HEUTO 1'[0].'[06H0€Z

$ git log --oneline master
e146b5f Fifth commit
81a708d Fourth commit
9c68fdc Third commit
945704c Second commit
c1822cf First commit

3mopoBo, He mpaBza Ju? He usmensss SHA-1 Bcex KOMMUTOB CceMeMCTBa, Mbl MO>KEM 3aMeHUTH
OJMH KOMMMT B HAIllell UCTOPHUM COBEPIIEHHO APYTMM KOMMHUTOM M BCe OOBIYHBIE YTHUJIHUTHI
(bisect, blame u T. 11.) 6yayT paboTaTh KaK OT HUX 3TO U O’KUAETCS.
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fifth

81a7 cébele

replace

fourth

622e 9c68f

third

945706

second

c1822

first

VHTepeCHO, UTO [ 4YeTBEPTOro KoMMuTa SHA-1 Xeml BBIBOAUTCA paBHBIM 81a708d, XoTd B
JeCTBUTEJIbHOCTH OH COEPIKUT JAaHHBIe KOMMUTA cbele95, KOTOPEIM MBI €ro 3aMeHHJIH. Jlake
eCJIY BBl BBIIIOJIHUTE KOMaHAy THIIa cat-file, o0Ha 0TOOpasuUT 3aMeHEHHBIe JaHHbIe:

$ git cat-file -p 81a708d

tree 7bc544cf438903bb65ca9104a1e30345eeebc083d

parent 9c68fdceeed73230f19ebb8b5e7fc71b479c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -0700

fourth commit

[IoMHHUTE, UTO HACTOSIIIIUM pojauTesieM KoMMHUTA 813708d ObLI HAIl BCIIOMOTaTe/JIbHBIA 0a30BbIM
KOMMHMUT (622e88¢), a He 9c68fdce KaK 3TO OTMeUeHO 3/IeCh.

Jlpyroe WHTEpeCHOe 3aMedaHHe COCTOUT B TOM, UTO MHPOpMAIUs O IIPOM3BENEHHOU 3aMeHe
COXpaHeHa y HacC B CChLIKAX:
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$ git for-each-ref

e146b5f14e79d4935160c0@e83fb9ebe526b8daldd commit refs/heads/master
c6e1e95051d41771a64931454238809d1a74d4 commit refs/remotes/history/master
e146b5f14e79d4935160c0e83fb9ebe526b8daldd commit refs/remotes/origin/HEAD
e146b5f14e79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/master
cb6e1e95051d41771a649314542318809d1a74d4 commit
refs/replace/81a708dd0e167a3f691541c7a6463343bc457040

Cyre[1oBaTeIbHO MOYKHO JIETKO IIO/IEJIUTHCS 3aMeHaMHU — JIJIs1 3TOTO MBI MOKEM OTIIPaBUTH UX Ha
HAIIl cepBep, a ApyrHe JIIJU MOTYT JIETKO CKayaThb UX OTTyZA. ITO He Oy/eT II0JIe3HbIM B CiIydae
€CJIM BBI HCIIOJIb3yeTe replace /IS IIepecajKy UCTOPHUH (TaK KaK B 9TOM CJIy4ae Bce JIIOIU GYIyT
cKauuBaTh 06€ MCTOPHUH, TOI[ja 3a4eM MBI pasfiesBuIM UX?), HO 3TO MOYKET OBITH II0JIE3HBIM B
IOPYTHX CUTYAIHSX.

XpaHWwIuile Y4 THBIX JaHHBIX

Ecyu 14 IOAKJIIOUeHUA K YIaJI6HHBIM CepBepaM BBl UCIIOJIb3yeTe IIPOTOKOJI SSH, TO BB MOYKeTe
HUCII0JIb30BaTh KJIKOY BMECTO IIapoJis, YTO II03BOJIUT BaM 0e30lacHO IlepejaBaThb JaHHbEIe 6e3
BBOJa JIOrMHA W I1aposid. OAHAKO, 3TO HEBO3MOXKHO IIpHU ucionb3oBaHuu HTTP-
IIPOTOKOJIOB — KaXK[0e IIOAKJII0UeHWe TpeOyeT Ilaphl JIOTUH, IapoJb. BCE elé ciaoKHee I
CUCTeM C ABYX(PaKTOPHOU ayTeHTHOUKaIlVeM, KOIfa BhIpakeHHe, KOTOpPOe BBl HCIOJIb3yeTe B
KauecTBe [1apoJis, FTeHepUPYeTCs CIIydaliHO U eT0 CJI0KHO BOCIIPOM3BECTH.

K cuacTeio, B Git ecTh cuUcTeMa yIIpaBJIeHHUs YUYETHBIMHM JaHHBIMH, KOTOpas MOKeT IIOMOYb B
9TOM. B Git «113 KOpOOKM» eCTh HEeCKOJIBbKO OIILTHI:

 [To ymogaHuio Git He KeIlTMpyeT YUETHBIe JaHHBIE cOBceM. Kak/oe MOAK/IIOUeHUE OyZeT
3aIpanIrBaTh y Bac JIOTUH U IIap0Jib.

* B pexxuMe «cache» yuéTHBle JaHHBIE COXPAHAIOTCI B IIaMIATH B Te4yeHHUe OIIpe/eIEHHOTO
epuoja BpeMeHHW. Hu ofMH M3 I1apojield HUKOIZJA He COXpaHseTcsd Ha JUCK U BCe OHU
YAAJIAI0TCS U3 Kellla uepes3 15 MUHYT.

* B pexxuMe «store» yUETHBIe JaHHbIe COXPAHSIOTCS Ha HEOTPAaHUYEHHOe BpeMs B OTKPHITOM
BUjle B daiise Ha JUCKe. ITO 3HAUUT UTO, [0 TeX IIOp II0KAa BBl He M3MEHUTe I1apoJb K Git-
cepBepy, BaM He IOoTpebyeTcst 60JIbIlle BBOJUTH BAlllk YUETHRIE JaHHBIe. HeJocTaTKOM TaKOTo
IIOJIX0/la SIBJIIETCSI TO, YTO Balll IIapoJib XPAaHUTCI B OTKPBITOM BHe B allsie B BalleM
IoMaIrHeM KaTaJsore.

* Ha ciiyuali ecsid BBI UCIIOJIB3yeTe Mac, B Git ecTh peskxuM «osxkeychainy, IIpy UCII0Ib30BaHUU
KOTOPOT0 YUETHBIE TaHHbIe XPaHATCA B 3aIUINEHHOM XpPaHUWINILE, IIPUBI3aHHOMY K BallleMy
CUCTEMHOMY aKKayHTy. B 3TOM pexXuMe YyuéTHBIe [JaHHBLIe COXPAHAKTCI Ha [OUCK Ha
HeOrpaHUYEeHHOe BpeMs, HO OHM INHUQPYITCI C HUCIOJIb30BAHHUEM TOMU J>Ke CHUCTeMBI, C
IIOMOIIBI0 KOTOPOH coxpaHsatoTcad HTTPS-cepTudukaThl U aBTO3alI0JIHEHU U1 Safari.

* B ciiydae ecou BbI UCIIOJIb3yeTe Windows, BBl MOKeTe YCTaHOBUTH ITIOMOIITHUK, Ha3bIBaeMbIi
«winstore». OH IMOX0X Ha «0sxkeychain», omMcaHHBIN BBIIIe, HO IS YIIpaBJIeHUS CEKPeTHOMU
uHpopmanerd wucnonbdyer Windows Credential Store. HaiTu ero MOXKHO IIO CCBUIKe
https://gitcredentialstore.codeplex.com.
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BbI MOXKeTe BBI6paTB OIWH M3 3TUX MEeTOJ0B, U3MEHHB HaCTpOI‘/JIKI/I Git:

$ git config --global credential.helper cache

HexoTophle M3 ITHUX IIOMOIIHHMKOB HMMEIOT OIIHH. IIOMOIIHHK «store» MOKeT IIPHHHUMATh
apryMeHT --file <path>, KoTOpeIMi oIpezessgeT Ifme OyAeT XpaHUTCA ¢allyl C OTKPBITHIMHU
YUYETHBIMU [aHHBIN (II0 YMOJYaHUIO HCIIOJIb3yeTcsa ~/.git-credentials). ITomommHHK «cache»
IIpUHUMaeT OIIIHI0 --timeout <seconds>, KoTopass U3MeHAET IIPOMEeXYTOK BpeMeHHU, B TeueHUe
KOTOPOT0 JeMOH OCTAaETCd 3alyIleHHBIM (110 yMo4aHuio «900», miau 15 MUHYT). Hike IIpuBeiéH
IIp¥Mep KakK BBl MOYKeTe HaCTPOUTH IIOMOIIHUK «Store» Ha HCII0Jb30BaHHUE OIIpe/eJIEHHOTIO
¢darina:

$ git config --global credential.helper 'store --file ~/.my-credentials’

Git 1103BOJIIET HACTPAaHUBATh CPa3y HECKOJBbKO ITOMOIITHUKOB. IIpH IOMCKe YUETHBIX JaHHBIX IS
KOHKPeTHOTO cepBepa, Git OGygeT II0 IOPSAKY 3ampalluBaTh y HUX YUETHBIe AaHHbIE U
OCTaHOBUTCS IIPH IIOJTYYE€HUH IIepPBOT0 OTBeTa. [[pu cOXpaHeHUH YYETHBIX JaHHBIX, Git OTIIpaBUT
UX BCEeM IIOMOIIHUKAM B CITHMCKe, KOTOphIe y>Ke B CBOIO OUepefbh MOTYT PEIIUTh, YTO C 3TUMU
TAaHHBIMU JesaTh. Hibke IMpUBeIeHO KaK OyAeT BBIVISETDb .gitconfig, ectl y Bac ecTb ¢al c
YUYETHBIMU JJAHHBIMU Ha QJIAI-TUCKe, HO, Ha CJIyYal ero OTCyTCTBUSL, BBl XOTUTE JIOIIOJTHUTEIHHO
HCIIOJTF30BaTh KEITMPOBaHUE B OII€PATUBHOM ITAMSITH.

[credential]
helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000

IIoxg xamoTom

Kak >xe 3To Bcé pab6oTaeT? KopHeBoM kKomaHAo# Git I CHCTEMBI ITOMOIITHHUKOB aBTOPHU3AITHH
sgBisieTca git credential, KoTopas NpHUHUMAaeT KOMaH/Ay uepe3 apryMeHT, a BcCe OCTaJIbHBIE
BXO/THBIE TaHHBIE Yepe3 CTaHLaPTHBIHN IIOTOK BBOJIA.

B03MO>KHO, 3TO ITPOIIe ITOHATH Ha IIpUMepe. JoImyCTUM, IIOMOIITHUK aBTOPU3aIMU OB HaCTPOeH
U B HeM COXpaHeHbl yUéTHble NaHHble 111 mygithost. Hipke mpuBemeHa pabGodast ceccusi, B
KOTOpOM HcIoab3yeTcs KoMaHza «fill», BrI3biBaeMasi Git Ipu IOIIBITKe HAWTH yUYE€THBIe JaHHbIE
I cepBepa:
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$ git credential fill @
protocol=https @
host=mygithost

®

protocol=https @
host=mygithost
username=bob
password=s3cre7

$ git credential fill ®
protocol=https
host=unknownhost

Username for 'https://unknownhost': bob
Password for 'https://bob@unknownhost':
protocol=https

host=unknownhost

username=bob

password=s3cre7

@ 310 KOMaH[I4d, KOTOpasi HAYHNHAET BSaHMOEEﬁCTBHe.

@ Iocue atoro Git-credential o>kujmaeT maHHBIE M3 CTAaHAAPTHOIO IIOTOKA BBOjA. MbI Ilepeaém
€My TO, UYTO 3HaeM: ITPOTOKOJI ¥ UM cepBepa.

® IlycTas cTpoka 0603HavYaeT, YTO BBOJ| 3aKOHUYEH U CHCTeMa YIIPaBJIeHUs YUETHBIMU TaHHBIMHU
I0JDKHA OTBETUTD, UTO e U3BECTHO.

@ Tlocme 3Toro Git-credential BBIIOJMHSIET KaKyi-TO pPaboTy ¥ BBIBOJUT OGHAPY>KEHHYIO
UHOOPMAIHIO.

® Ecyim yuéTHBIe JaHHBIE He HaWmeHBI, Git cIpalTMBaeT y II0Ib30BATENsI JIOTHH/IIAPOJIb, H
BBIBOJIUT UX 00paTHO B 3a/1e¥iICTBOBAHHBIN IIOTOK BBIBOZA (B JAHHOM IIpHUMepe 3TO OJHA U Ta
’Ke KOHCOJIb).

B eHCTBUTEJBLHOCTH, CHUCTeMa VIIpaBJIeHUs YYETHBIMU [JaHHBIMU BBI3BIBA€T IIPOrPaMME],
OTZeJIEHHBIe 0T caMoro Git; Kakye ¥ KaK 3aBUCUT B TOM YHCJIe U OT HacTpoek credential.helper.
Cy1ecTByeT HeCKOJILKO BapUaHTOB BbI30Ba:

HacTpouku IloBeneHue

foo BeImosHsieTcs git-credential-foo

foo -a --opt=bcd BrImosiHseTcs git-credential-foo -a --opt=bcd
/absolute/path/foo -xyz BeImosiHAeTcs /absolute/path/foo -xyz

1f() { echo "password=s3cre7"; }; f Ko IocJie CHMBOJIA | BBIITOTHSETCS B IIIeJLIe

HTaxk, IIOMOIITHUKY, OIMCAHHBIE BBIIIIE HA CaMOM [iejie Has3bIBarwTCSA git-credential-cache, git-
credential-store ¥ T. . ¥ MBI MOKeM HACTPOUTH UX Ha IMPUEM apryMeHTOB KOMaHJHOM CTPOKH.
O61ag dopMa 1y1g aToro git-credential-foo [args] <action>. IIpoTOKOJ BBOZA/BBIBO/IA TAKOHU Ke
Kak U y git-credential, HO OHH HCIIOJIL3YIOT HEMHOTO APYTrOM HA60p OIepaIiui:

* get 3aIpoc JIOTMHA U IIapOoJIs.
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e store 3aIpoc Ha coXpaHeHUe y‘{éTHLIX JAaHHBIX B ITaMATH IIOMOIITHHKA.

* erase yjajsieT y4€THBIE INaHHBIE I 33J@HHBIX IIapaMeTPoOB K3 IaMSATH HCII0JIb3yeMOTO
IIOMOIIIHHKA.

Jl1g oriepaniyii store U erase He TpeOyeTcsa oTBeTa (B J1F060M ciaydae Git ero urHopupyet). OgHaKo,
111 Git oueHb Ba’KHO, YTO IIOMOIITHUK OTBETUT Ha oIllepaliyio get. EC/IM IOMOIITHUK He 3HAET UTO-
JIOO0 II0JIE3HOT0, OH MOJKEeT IIPOCTO 3aBepIIUTh paboTy He BBIBOJSA HUYEr0, HO eC/Id 3HaeT — OH
IOJ/DKeH N100aBUTh K BBENEHHOU HHQOPMAIIMU HMEIOIYICd y Hero HHOopMalnio. BEIBOZ,
obpabaTrIBaeTCd KakK Habop ollepallyii IpUCBavBaHUs; BbIBe[leHHble 3HaUeHUS 3aMeHIT Te, YTO
Git 3HaJI 0 3TOTO.

Hruoke IIpuBe1€H IIpUMep, UCII0JIb3yeMbIH paHee, HO BMeCTO git-credential HanIpsIMyIo BbI3bIBAeTCS
git-credential-store:

$ git credential-store --file ~/git.store store @
protocol=https

host=mygithost

username=bob

password=s3cre7

$ git credential-store --file ~/git.store get @
protocol=https

host=mygithost

username=bob @
password=s3cre’

@ 3mech MBI IPOCUM git-credential-store cOXpaHHUTh HEKOTOPBIE YUETHEIE TaHHBIE: JIOTUH «bob»
U I1apOoJIb «S3cre7», KOTOpbIe OyAYT UCII0JIL30BaThCS IIPU AOCTYIIe K https://mygithost.

@ Tertepb MBI H3BJIEUEM ITH YUYETHBIE JaHHBIE. MBI IlepeaéM YacTh yyKe€ H3BECTHBIX HaM
mapaMeTpoB HoAkIoueHud (https://mygithost) 1 mMycTyr0 CTPOKY.

® git-credential-store Bo3BpaIaeT JIOTHH U IIapoJIb, KOTOPbIE MBI COXPAHIIIH pPaHee.

Hipxe npuBeieHO cofep>kuMoe dariia ~/git.store:
https://bob:s3cre7@emygithost

JTO IIPOCTO HAGOpP CTPOK, KakAas W3 KOTOPBIX cofep>KUT URL, BKIIHOUAIOLIVMI B cebsd yUETHBIE
naHHble. IToMOITHUKM osxkeychain u winstore HCIIOJIB3yIOT QOpMaThl, JieKalllle B OCHOBE HX
XPpaHWJIUIL, a cache HCIIOJb3yeT ero COOCTBEHHBIM ¢opMaT XpaHEHUS BO BHYTPEHHEeHN IIaMSITHU
(KOTOPBIN ApyrHe IIPOIleCcChl IIPOYUTATH He MOIYT).

CoOCTBEeHHOE XpaHIINIIE YYE6THBIX JaHHBIX

[TockoybKy git-credential-store M I00OHBIE €M YTHIUTHI SBJSIOTCI OTAEIbHBIMU OT Git
IIporpaMMaMu, He CJIOKHO CZeJiaTh TaK, 4TOOBI ,1106as IporpaMma MoIjla OBITh IIOMOIITHHUKOM
aBTOpPHU3aIU Git. I[ToMOIITHUKH, IIpesocTaBJIsieMble Git, IIOKPHIBAKOT  HauboJIee
pacrpocTpaHéHHble BapHUaHThl UCII0Jb30BaHUs, HO He Bce. /I IIpuMepa JOIYCTUM, YTO Ballla
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KOMaHIa HMeeT HEKOTOPEhIE yqéTHBIe OaHHBIE, COBMECTHO HCIIOJIb3yEeMBbIE BCel KOMaHﬂOfI,
HaIlpuMep, JIid pHSBépTLIBaHI/IH. TN OaHHBbIE XPaHATCAd B OﬁH.IE,I(OCTYHHOM KaTaJjiore, HO Bbl HE
XOTHTEe KOIIMPOBATH UX B Ballle COOCTBEHHOE XPpaHUIAIIEe y‘—IéTHBIX JAaHHBIX, TaK KaK OHH 4YaCTO
usMeHdTcd. HU ouH U3 CYyIIeCTBYIOIIMUX ITOMOIITHKMKOB HE€ IIOKPBIBAE€T 3TOT cnyqaﬁ; rI[aBElIk/‘ITE
IIOCMOTPHM, YTO 6Y,ZLE‘T CTOHUTh HAITHCaTh CBOM COOCTBEeHHBIH. ECTh HECKOJIBKO KJIHUEBBIX
0COOEHHOCTeH, KOTOPBIM JOJIPKHA YAOBJIETBOPSATH 3Ta IIpOorpaMMa.

1. MBI [JOJDKHBI yOeJIWUTH BHUMAaHMHE TOJBKO ONHOM oIllepaliuu get; store U erase SBJILIOTCA
oIlepalisIMU 3allUCH, II03TOMY MBI He Oy/ieM HUYero JiejIaTh IIPU UX II0JIyYeHUH.

2. ®opMmat ¢aiyia C COBMECTHO HCIIOJIb3yeMbIMU YYETHBIMH JaHHBIMH TaKOM ke KaK M y git-
credential-store.

3. PacmiosiokeHue 3TO Qaityia 60siee-MeHee CTaHZAPTHOE, HO, HA BCAKUU CjIydai, MBI J0J/DKHBI

II03BOJIATH II0JIB30BaTE/IAM IIepelaBaTh CBOM COOCTBEHHBIN IIyTh.

MsbI CHOBa HamuIlleM paciiupeHue Ha Ruby, HO IomoHjeT JIO60M SI3BIK, TaK Kak Git MoxxeT
HCII0JI30BaTh BCE, YTO CMOYKeT 3aIllyCTUTDH Ha BHITIOJTHeHUe. HiDKe IPUBeAEH ITOTHBIN HUCXOAHBIN
KOJI HaIlleTo HOBOTO IIOMOIITHUKA aBTOPHU3aITHH:
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#!/usr/bin/env ruby
require 'optparse’

path = File.expand_path '~/.git-credentials' @®
OptionParser.new do |opts]|
opts.banner = 'USAGE: git-credential-read-only [options] <action>'
opts.on('-f', "--file PATH', 'Specify path for backing store') do |argpath|
path = File.expand_path argpath
end
end.parse!

exit(0) unless ARGV[O@].downcase == 'get' @
exit(@) unless File.exists? path

known = {} ®

while line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '=', 2
known[k] = v

end

File.readlines(path).each do |fileline| @
prot,user,pass,host = fileline.scan(/A(.*?):\/\/(.*?):(.*?)@(.*)$/).first
if prot == known['protocol'] and host == known[ 'host'] and user ==
known[ 'username'] then
puts "protocol=#{prot}"
puts "host=#{host}"
puts "username=#{user}"
puts "password=#{pass}"
exit(0)
end
end

@ 3mechb MBI pa3bupaeM apryMeHThI KOMaHIHOM CTPOKH, IT03BOJISISI YKA3bIBATh II0JIH30BATEISIM
BXOHOU ¢aril. [Io ymMoI4aHUIO 31O ~/.git-credentials.

@ 9ra mporpaMMa OTBeYaeT TOJBKO €CTH OIepariued SBJseTcs get W Qaiy XpaHUIHIIA
CYII[eCTBYET.

® B 1IUKJIe CUUTHIBAIOTCS JAHHBIE U3 CTAHJaPTHOTO BBOJIA, 10 TEX ITOP IIOKA He 6y/eT IIpoYUTaHa
IycTasi CTpoKa. BBeqéHHBIE NaHHBIE IJIs1 JaJIbHEMINero HCIOJIb30BAaHUS COXPAHSIOTCSI B
0TOOpa>keHUH known.

@ ITOT ITUKJI YUTAET Cofiep>KuMoe daiiia XpaHUJIUINA, BBIIIOJIHSS ITOUCK COOTBETCTBHS. Ecim
IIPOTOKOJI ¥ cCepBep U3 known COOTBETCTBYIOT TeKYII[eM CTPOKe, IIporpaMMa BEIBOIUT pPe3yabTaT
U 3aBepIaeT paboTy.

MBI COXpaHUM HaIllero ITOMOIITHUKA KakK git-credential-read-only, IOMeCTUM ero B OJUH U3
KaTaJIOroB, COZleprKallluXCs B CIIMCKe PATH, a Tak ke cfiejiaeM ero UCII0JIHIeMbIM. HroKe IIpuBeieHO
Ha 4TOo O6yJeT II0X0>K CeaHC B3aUMOJeICTBU:
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$ git credential-read-only --file=/mnt/shared/creds get
protocol=https
host=mygithost

protocol=https
host=mygithost
username=bob
password=s3cre7

Tak Kak ero MMs HauyWHaeTCsd C «git-», Mbl MOYKEM MCIIOJIb30BaTh IIPOCTOM CHUHTAKCUC ISt
HaCTPOUKU:

$ git config --global credential.helper 'read-only --file /mnt/shared/creds’

Kak BBI BU/IUTE, PaCIIUPATD 3Ty CUCTEMY JJOBOJIBHO IIPOCTO U 3TO II03BOJISIET PEIIUTH HEKOTOPHIE
o61e 11po6JieMbl, KOTOPbIe MOTYT BOSHUKHYTH YV Bac U Ballle KOMaH/bI.

3aK/JIl0UeHHue

BBl MO3HAKOMHJIUCH C MHOYKECTBOM IIPOJIBUHYTHIX WHCTPYMEHTOB, KOTOpPbIe II03BOJISIIOT BaM
60JIee TOYHO YIIPaBJISITh BalllUMU KOMMHTAaMH U 06JIaCThI0 IIOJTOTOBJIEHHBIX N3MeHeHHU. Korna
BBI CTOJIKHETECH C KAKUMU-TO IIP06IeMaMH, BbI JO/DKHBI JIETKO BBIICHUTH, KAKUM KOMMUTOM OHU
O6bpLIH T0OaBJIeHBI, KOIjla ¥ KeM. Ha ciry4yaii, ecsid B BallleM IIPOeKTe BBl 3aXOTHUTE UCII0JIb30BAaTh
IIOJIIPOEKTHI, BBl YoKe HU3YUYHUIU KaK 3TOTO MOYKHO JOOUTHCSA. TakuM 06pasoM, K 9TOMy MOMEHTY
BBl [IOJDKHBI YMeTh BBIIIOJHATH B KOMAaH/AHOM CTpOKe GOJIBITWHCTBO OIlepaliyii, He06X0JUMBbIX
IIpU MOBCeTHEBHOM paboTe ¢ Git, ¥ TP 3TOM YyBCTBOBAThH CeOs yBEpEeHHO.
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Hactpoiika Git

Jlo 3TOr0 MOMEHTa MBI OITMCHIBAJIM OCHOBBI TOTO, KakK Git paboTaeT U KaK ero UCI0JIb30BaTh, a TaK
’)Ke MBI II03HAKOMIUIMCh C HEKOTOPBIMHM HWHCTpyMeHTaMu Git, KOTOpble [[eJIal0T €ro
HCIIOJIb30BaHUeE IIPOCTHIM U 3QPeKTUBHBIM. B 3TOMH I71aBe MBI paCCMOTPHUM HEKOTOphIe HACTPOHKU
Git 1 cucTeMy XYKOB, UTO II03BOJIIeT HACTPOUTH IToBeZleHUe Git. TaKUM 06pa3oM, Bl CMOXKETe
3acTaBUTH Git paboTaTh UMEHHO TaK KaK Hy>KHO BaM HJIU Balllel KOMIIaHUHU.

Kondpurypamusa Git

B paspese BBe/ileHre> KpaTKO YIIOMHHAJIOCh, YTO BBl MOJKeTe HaCTPOUTH Git, MCII0/Ib3ysI KOMaHIY
git config. [lepBoe, UTO BHI [les1a/IH, 3TO YCTAHOBUJIN CBOE UM U e-mail agpec:

$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

Ceffuac BBl II03HAKOMHTECH C HECKOJILKUMHU Haub0Jiee MHTEPECHBIMU OIIIHSIMH, KOTOPhIe MOYKHO
YCTaHOBUTSH [IJIs1 HACTPOUKHU IToBefieHUs Git.

Kpatko: Git ucrosb3yeT Habop KOHQUIYpallMOHHBIX GaiiyioB i M3MeHeHUs CTaHAApTHOIO
II0Be/leHUs, eCIU 3TO HeobOxoguMo. BHauase, Git uimeT HacTpoMKU B ¢aitne /etc/gitconfig,
KOTOPBIN COLep KUT HACTPOMKU I BCeX II0JIb30BaTeJIell B CUCTEMe U BCeX peliosuTopues. Eciau
IepenaTb ONIUI0 --system KoMaHZe git config, TO oIlepalliy UYTeHUd U 3alUCH OyAyT
IIPOU3BOIUTHCI UMEHHO C 3TUM pariioM.

Cienyroliee MecTo, Kyma cMoTpuUT Git—ato ¢amn ~/.gitconfig (mam ~/.config/git/config),
KOTOPBIM XpPaHUT HAaCTPOMKH KOHKPETHOIrO II0JIb30BaTesd. Bbl MojkeTe ykKa3aThb Git 4uTaTh U
IIHCcaTh B HETO, UCII0JIb3Ys OIIIUI0 --global.

HaxoHen, Git uifeT mapaMeTpsl KOHGUIypaliuu B ¢aiisie HacTpoeK B Kartasore Git (.git/config)
TEKYI[eI0 PeIo3UTOPUA. ITH 3HAUeHUs OTHOCATCA TOJIBKO K TeKyIl[eMy Pemo3UTOPHUI0 U
IOCTYIIHBI IIPpU Ilepefiayue IlapaMeTpa --local xkoMaHze git config. (EcjM ypoBeHb HacTpOeK He
yKasaH IBHO, TO I10/Ipa3yMeBaeTcs JIOKaJIbHBIMN.)

Kaknpiii U3 9TUX YpPOBHeH (CHUCTeMHBIN, IJI06AaJIbHBIN, JIOKAaJbHBIN) IepeolipesiesisieT 3HaUeHUs
IIpeAbIAYINero ypoBHs, HallpuMep, 3HaUeHUdA U3 .git/config BaskHee sHaueHUU us /etc/gitconfig.

Konouryparus Git 3T0 06bIYHBIE TEKCTOBbIE (QaiiiIbl, II09TOMY MOYKHO BPYUHYIO

ﬂ YCTaHOBUTH HEOOXO/[UMble 3HAYEHUsI UCIOJIb3ys COOTBETCTBYIOITUY CHHTaKCHC.
Kak mpaBWJIO, 3TO IIpOINle YeM BBI3BIBAaTh KOMaHAy git config mas Kaxkmoro
IapaMmeTpa.

ba3oBas KOHpUTypanus KJIMEeHTa

KonuryparmonHsle nmapameTphl Git pa3fessioTcs Ha ABe KaTeTOPHUH: HACTPOMKU KJIMEeHTa U
HaCTpPOMKU cepBepa. bBoJbliiasgi dYacTh — KIWEHTCKUe, [JI1 HACTPOMKHM BalllUX JIAYHBIX
IpeAnouyTeHUr B paboTe. CyllleCTByeT MHOIO, O4Y€Hb MHO20 HACTpPOeK, HO II0/IaBJISIOIIEe
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OOJIBIIIMHCTBO W3 HUX IIPUMEHHUMO TOJIBKO B KOHKPETHBIX CIydasdX; Mbl PacCMOTPHUM TOJIBKO
camMble OCHOBHBIE M CaMble IT0JIe3Hble M3 HHX. /[JI1 IIPOCMOTpa IIOJHOIO CITMCKa HAaCTPOEK,
IIo/ilep>KUBaeMBbIX Ballle Bepcuell Git, BBIIIOJITHUTe KOMaHAY:

$ man git-config

JdTa KOMaH/la BhIBe/IeT CIIMCOK JOCTYIIHBIX HaCTPOEK C JOBOJIBHO IIOAPOOHBIM OIIHcaHMeM. Tak Ke,
COOTBETCTBYIOIIYIO JOKYMEHTAITUI0 MOYKHO HAaUTH 3/1ech https://git-scm.com/docs/git-config.html.

core.editor

IIo ymosyaHuio, Git MCIOJIB3yeT Ball pefakTop o ymosdaHuio ($VISUAL mam $EDITOR), ectm
3HaueHHe He 3aJaH0 —IIepexXOfUuT K HCII0JIb30BaHUIO pefaKTopa Vi IIpH CO3JaHUU U
pelakKTUPOBaHUU COOOII[eHUY KOMMUTOB HMJIU TeroB. YTOOBI U3MEHUTH PefaKTop II0 YMOJYaHUIO,
BOCIIOJIb3YUTECh HACTPOUKOM core.editor:

$ git config --global core.editor emacs

Tenepb, BHe 3aBUCUMOCTHU OT TOT'0, KAKOM pPefaKToOp SABJISETCI OCHOBHBIM [IJIS BallleT0 OKPY>KeHUs,
Git OyzeT BBI3BIBATH Emacs 11 pelaKTUPOBaHUS COOOIIEHUH.

commit.template

Ecim ykasaTh IyTh K CYIeCTBYIOIIeMYy ¢aiiry, To OH Oy[eT MCII0JIb30BaH KaK COOOIeHHe II0
YMOJIYaHUIO IIPU CO3JaHUM KOMMHUTA. CMBICI CO3JaHUA I1abj0oHa COOOIeHNWs KOMMHUTAa B TOM,
4TOOBI JIMIIHUU pa3 HAIIOMHUTL cebe (MM OPYTMM) O TpeOGOBaHHAX K (opMaTy HJIM CTHUIIIO
opopMIIeHUs COOOIIIeHHsI KOMMMUTA.

Hampumep, IIpe/IIoI0KHUM UTO BB CO37jaIu Gaii ~/.gitmessage. txt, KOTOPHIA BRIVISIAUT TaK:

Subject line (try to keep under 50 characters)

Multi-line description of commit,
feel free to be detailed.

[Ticket: X]

O6paTuTe BHMUMaHMe, YTO IIa6JIOH HAallOMHHaeT KOMMHTEPY O TOM, YTOOBI CTpPOKa 3aroJIoBKa
cooOiieHusd ObLIa KOPOTKOM (I IIOAZEpP KKK OJHOCTPOYHOIO BBIBOAA KOMAaHABI git log --
oneline), YTO JOIIOJTHUTEJIbHYI0 MHGOPMAIIHIO B COOOII[EHUH CJIe[yeT pacIiojaraTb HIDKe, a TaK
J)Ke 0 TOM, 4UTO OBLIO OBl HEIUIOXO IIPHM HaJW4YUU [00aBUTH CCHIIKY Ha HOMep 3a/laud MU
COOOIIeHHd B CUCTeMe OTCJIeKUBAHUS OIIHUOO0K.

UTo6n! 3acTaBUTH Git 0oTOOpa’kaThb COZEPKMMOe 3TOro ¢aiyla B pefaKTope KaKAbIM pa3 IIpHU
BBIIIOJTHEHUM KOMaH/BI git commit, ceyeT ycTaHOBUTEL 3Ha4YeHHe mapameTpa commit. template:
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$ git config --global commit.template ~/.gitmessage.txt
$ git commit

Temeppb, IIpyU CO3LAaHUU KOMMMTA, B BallleM pegakTope OyzeT 0ToOpa)kaThbCd COOOIeHMe
HM3MEHEHHOI'0 BUA:

Subject line (try to keep under 50 characters)

Multi-line description of commit,
feel free to be detailed.

[Ticket: X]

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master

# Changes to be committed:

#  (use "git reset HEAD <file>..." to unstage)

#

# modified: 1lib/test.rb

#

~

~

'.git/COMMIT_EDITMSG" 14L, 297C

Ecim Bama KoMaHJa IIpHJiepKUBaeTcs TpeGOBaHUM K COOOIIeHHIM KOMMHTOB, TO CO3JjlaHHe
mra6Ji0Ha TakKoro COOOIeHWs W HacTpoMka Git Ha ero MCIIOJIb30BaHUE YBEJIWYUT BEPOATHOCTH
COOTBETCTBUS 3aJJaHHBIM TPeOOBaHUAM.

core.pager

JlaHHas HacTpoMKa oIipefessgeT KakKas IIporpamMmMa OyAeT HCII0oJIb30BaHa g pasbreHus TeKCTa
Ha CTpaHUIbl IPU BBIBOZE TaKOM MHopMaruu Kak log u diff. Bel MOXKeTe yKasaThb more WA
JIXOOYIO APYTYI0 (II0 YMOJIYaHUK UCIIOJIb3yeTCs less), a TakK >Ke BBIKJIIOUUTHL COBCEeM, YCTAaHOBUB
IIyCTOe 3HaYeHue:

$ git config --global core.pager

B Takom ciIy4dae, Git 6y/1eT BBIBOJHUTH BECH TEKCT IIOJTHOCTHIO, BHE 3aBHCHMOCTH OT €ro JJIMHEI.

user.signingkey

Ecsit BRI CO3maéTe TOAIIMCAHHBIE AaHHOTHPOBAHHBIE TeTH (KaK OIMMCAaHO B pasfese I[loamuch
pe3yabLTaTOB Ballled paboThl), TO ycTaHOBKa GPG Kioya B HAaCTpPOMKax OGJIETYHUT BaM 3ajauyy.
VCTaHOBUTH KJII0YU MO>KHO CJIEIYIOIIUM 06pa3oMm:

$ git config --global user.signingkey <gpg-key-id>
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Temeps, BaM He HY)XKHO yKas3blBaTh KUY JUIA IIOAIIMCU Ka)KAbIM pas IIPYU BBI30Be KOMAaHHI git
tag:

$ git tag -s <tag-name>

core.excludesfile

B paspeste irnopupoBaHue (paiijioB CKa3aHO, YTO BbI MOYKeTe YKa3bIBaTh 11a6JI0HBI MCK/IIOYEeHUH
B darise .gitignore Balero IpoeKTa, 4Tobsl Git He OTCJIe’KUBaJI UX U He 100aBJIsLI B UHEKC IIPU
BBIIIOJIHEHUHM KOMaH/bI git add.

OgHako, HWHOTAA BaM HY)KHO HWIHOPUPOBATh OIIpefiejieHHble ¢aiyibl BO BCeX BalllUX
penosuTopusx. Ecii Ha BaleM KoMIlbroTepe pa6oraer Mac OS X, BepOosSTHO BBl 3HaKOMBI C
¢ariimamu .DS_Store. Ecsim BBl HcIosib3yeTe Emacs uiu Vim, To BBl 3HaeTe IIpo ¢Qaiyibl, UMeHa
KOTOPBIX 3aKaHUUBAIOTCA Ha ~ UJIH . SWP.

JlaHHasg HacTpOMKa II03BOJIsIET BaM OIIpPe[esIUTh YTO-TO BpoAe IobasbHOro ¢ariia .gitignore.
Eciiu BBI co3agute paiii ~/.gitignore_global ¢ cogeprkaHueM:

*

Foswp
.DS_Store

. W BBIIIOJIHUTE KOMaHAy git config --global core.excludesfile ~/.gitignore_global, To Git
60JIbIIIe He IIOTPEBOKUT BaC Ha CUET 3TUX GamIoB.

help.autocorrect

Ecsiz BBI OIIMGETECH B HAIIMCAaHUM KOMaH/IbL, Git II0Ka’keT BaM 4YTO-TO BPO/ie 3TOTO:

$ git chekcout master
git: 'chekcout' is not a git command. See 'git --help'.

The most similar command is
checkout

Git crapaercd yrazaTrbh, YTO BBl UMeJId BBUAY, HO IIPHU 3TOM KOMAaHAy He BBIIIOJIHSAET. ECIU BbI
yctaHoBUTe help.autocorrect B 3HaueHue 1, To Git 6y/1eT BBIIIOJIHATE 3Ty KOMaHAY:

$ git chekcout master

WARNING: You called a Git command named 'chekcout', which does not exist.
Continuing under the assumption that you meant 'checkout'

in 0.1 seconds automatically...

ObpaTuTe BHUMAaHUe, UYTO KOMaH/ia BBINIOJHUIACHL Yepe3 «0.1» ceKyHABI. help.autocorrect —arto
YICJI0, YKa3blBaeMoOe B [eCAThIX JO0JIAX CeKYHALL I109TOMY, ecik Bl yCTaHOBUTe 3HaueHUe 50, TO
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Git OacCT BaM 5 CEeKyH/] U3SMEHHUTH CBOE peiieHne 1epea TeM, KaK BBIIIOJIHUTE CKOPPEKTHUPOBAHHYIO
KOMaHOY.

IIBeTta B Git

Git IIOJIHOCTBIO IIOJIEP’KUBAET IIBETOBOM BBIBOJ] B TEpPMHUHAJIE, UTO II03BOJISIET GBHICTPO U JIETKO
BU3yaJIbHO aHaJIU3UPOBAaTh BBIBOJ KOMaHA. CyIiecTByeT HECKOJIbKO OIITUU [JIS HaCTPOUKHU
ITBETOB.

color.ui

Git aBTOMaTHUUeCKH IT0/ICBEUHBAET GOJIBIIYI0 YacTh CBOETO BBHIBOJIA, HO 3TO MOKHO OTKJIFOUHUTH,
ecI BaM He HpaBUTCS TaKoe ITOBejleHHUe. /IS OTKJIIOUEHUSI IIBEeTOBOTO BBHIBOZIAa B TepMHHAJ,
BBITIOJTHUTE CJIEYIONIYI0 KOMaHY:

$ git config --global color.ui false

3HaueHHe II0 YMOJIYaHUIO — auto, IIpX KOTOPOM IIBeTa HCIIOJIb3YIOTCS IIPU HEIOCPeCTBEHHOM
BBIBOJIe B TEPMHHAaJI, HO UCK/IIOUAIOTCI IPU IIepeHalpaBIeHUN BRIBOZIa B UMEHOBAaHHBINM KaHal
i Ganr.

BBl Tak >Ke MO’KeTe YCTaHOBUTL 3HaueHHe 3always, UTO JeslaeT BHIBOJ OJUHAKOBHIM KaK B
TepMHUHaJ, TaK WU B HMMEHOBAaHHBIM KaHal. CKOopee BCero, BaM 3TO He IIOHAMOOHUTCI; B
OOJILIIIMHCTBE CJIy4YaeB, IIPU J>KeJIAHUU HCIIOJIb30BAaTh IBeTa B IIepeHaIlpaBJIeHHOM BEHIBOJIE,
yKasbIBaeTcs ¢Jiar --color komaHe Git I IIPUHYIUTEIHHOTO UCII0Ib30BaHUS ITBETOBBIX KOIOB.
[IpakTUYeCKHU BCerfa CTaHapTHOe 3HaUeHHe ITOIXOTUT JIYUIIle BCETo.

color.*

Ecoii BBl XOTHUTe SBHO yKasaThb BBIBOJ, KaKHX KOMaH], [0J/DKeH OBITH IIO[CBeUeH M Kak, Git
IIpeoCTaBJIsIeT COOTBETCTBYIOIIME HACTPOMKHU. Ka)kmasd M3 HHUX MOXKET OBITh YCTaHOBJIEHA B
3HaueHUd true, false v always:

color.branch
color.diff
color.interactive
color.status

Kakmass M3 HHUX HMeeT BJIOJKeHHYH KOHQUIYpalyiio, KOTOPYH MOYKHO HCIIOJIB30BaTh [JIg
HaCTPOMKU OTHAeJbHBIX YacTell BBIBOJA IIPH >KeJaHUHU IIepeollpefieIUTh UX IIBeT. Hampuwmep,
4TOOBI YCTAHOBUTH I MeTauHQOpMaILUM BbIBOAA KoMaH/b! diff cuHUI 11BeT, 4épHBIN GOH U
IIOJIY>KUPHBIN MIPUPT, BBIIIOTHUTE KOMaH/AY:

$ git config --global color.diff.meta "blue black bold"

U1l yCTaHOBKU IIBeTa JOCTYIIHBI CAeAyIOIre 3HaueHUdA: normal, black, red, green, yellow, blue,
magenta, cyan, win white. /11 yKasaHug aTpUOyTOB TeKCTa, KaK bold B IIpeApIayllleM IIpUMepe,
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IOCTYIIHBI 3HaueHUd: bold, dim, ul (mOgUépKHYTHIN), blink U reverse (IOMeHSITH MeCTaMU IBET
$OHa U IIBET TEKCTA).

BHen1HNE IPOrpaMMBI CIUSTHUSA U CPaBHEHUS

XoTh B Git ¥ ecTh BCTpOeHHas IIporpaMMa CpaBHEeHUs, KOTOpasl OIIMChIBAeTCS B 9TOM KHUTE, BBI
MOJKeTe YCTaHOBUTb BMeCTO Heé JIpyIyloo. BBl TaxkkKe Mo)KeTe HACTPOUThb IpaduuecKHUH
UHCTPYMEHT paspellleHUus KOHQJIUKTOB CIHUAHHUSA BMECTO TOTO, YTOOBI paspeliaTb KOHQIHUKTBI
Bpy4Hy10. MBI II0Ka)keM KakK HacTpouThb Perforce Visual Merge Tool (P4Merge) 111 paspelleHUs
KOHQJIMKTOB CIMSHUS, TaK KaK 9TO IIpeKpaCHBIN U 6eCIIaTHBINA HHCTPYMEHT.

Ecim y Bac ecTh JKejlaHue Ionipo6oBaTh P4Merge, To oHa paboTaeT Ha BCeX OCHOBHBIX
mwaTgopMax, Tak 4To y Bac JOJDKHO IIOJYYUTHCI. B IIpuMepax MBI 6y/leM HCII0JIb30BaTh IIYTU K
¢dariiaM, KoTophle paboTarT B cucTeMax Linux u Mac; myg Windows BaM ciefyeT M3MEHUTH
/usr/local/bin Ha yTh K UCIIOJIHIEeMOMY Qaiyly y Bac B CUCTEMe.

[ Hadasla ckavavTe P4AMerge. 3aTeM, co3faliTe CKPUIITHI OOGEPTKU [JI1 BbI30BA BHEIIHUX
nporpaMmm. MBI 6y/ieM HCIIOJIb30BaTh IIYTh K HCIIOJHSIeMOMYy ¢aiy B cucTeMe Mac; B JAPYyrux
CUCTeMaX —3To0 IyTh K ¢ariny pdmerge. Co3maiiTe CKpUNT C HasBaHUeM extMerge i1 BBI30OBa
IIpOrpaMMBbI CIIMSIHUA U IIepelauk el 3alaHHbIX IIapaMeTPOB:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge $*

CKpUIIT BBI30Ba IPOrpaMMBbl CpaBHEHUsI IIPOBepsieT HaJIu4ule 7 apTyMeHTOB U IepefaéT 2 U3 HUX
B CKPHIIT BBI30Ba MPOrpaMMbI CJHSHUA. [10 yMosidaHuo, Git ITepeqaéT CiIeAyIoIIue apryMeHThI
IporpaMMe CpaBHEHUS:

path old-file old-hex old-mode new-file new-hex new-mode

Tak Kak BaM HY>KHBI TOJBKO old-file U new-file, cielyeT HCIIOJIb30BAaTh CKPUIT, KOTOPBIA
IepesacT TOJIbKO He06X0/iUMEble ITapaMeTpBhl.

$ cat /usr/local/bin/extDiff
#!/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

Tax >xe ciefyeT yoOeqUTHCS, UYTO CO3/JaHHbIE CKPUIITHI MOTYT UCITOJTHATHCS:

$ sudo chmod +x /usr/local/bin/extMerge
$ sudo chmod +x /usr/local/bin/extDiff

Tertepb MOXKHO H3MeHHUTH Gaiyl KOHQUTIYparuu s HCIIOJIb30BaHUSI BalllUX HWHCTPYMEHTOB
CIUSTHUS U CpaBHeHUd. [[JI1 3TOTO HEOOXOJUMO H3MEHUTH PSAfl HAaCTpoeK: merge.tool — UTOOBI
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ckasaTh Git Kakyr CTpaTerHr MCII0JIb30BaTh, mergetool.<tool>.cmd —4T06Bl cKasaTh Git Kak
3aryckaTh KoMaHAy, mergetool.<tool>.trustExitCode —uT06BI cKa3aTh Git KaK MHTEPIIPEeTUPOBATh
KO/l BBIXOZIa M3 IporpaMMsel, diff.external —4uTo6BI cKa3aTh Git KaKyr KOMaH/y MCIIOJIb30BaTh
111 cCpaBHeHUs. TakuM 00pa3oM, KOMaHy KOHQUTypaliuu HY>KHO 3allyCTUTH YeThIpe pasa:

$ git config --global merge.tool extMerge
$ git config --global mergetool.extMerge.cmd \
'extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"'
$ git config --global mergetool.extMerge.trustExitCode false
$ git config --global diff.external extDiff

M BPYYIHYIO OTPeNaKTUPOBATh Gaii ~/.gitconfig o6aBUB COOTBETCTBYIOIIIIE CTPOKH:

[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"
trustExitCode = false
[diff]
external = extDiff

[Tocste 3TOTO, BRI MOJKeTe 3aIrycKaTh KoMaHb! diff ciemyroriium o6pa3om:

$ git diff 32d1776b1" 32d1776b1

BMmecTo oTobpakeHus1 BeiBoza diff B TepmuHase Git 3amyctur P4Merge, BBIIJISZETh 3TO OyAeT
IIPUMEPHO TaK:
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PucyHok 142. P4Merge

Ecii Opu CIUSHUMA [BYX BETOK y Bac BO3HUKHYT KOHQJIMKTHI, BBIIIOJHUTE KOMaHAY git
mergetool; oHa 3amycTuT P4Merge UYTOOBI BBl MOIIM pa3peliuTh KOHQIUKTHI HCIOIb3YS
rpadpuyecKuil UHTEpPeErC.

Hcmosb3ys CKpHIT OGEPTKY /I BBI30OBA BHEIIIHHX IIPOTPaMM, BBl MOJKeTe JIETKO HM3MEHHUTH
BBI3BIBaeMYH0 IIporpamMMy. Hampumep, 4To6pl HauaTh ucrionb3oBaTh KDiff3 Bmecto P4Merge,
JOCTaTOYHO U3MEHUTH Qaiii extMerge:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 $*

Teneps, Git OymeT ucrosb3oBaTh Iporpammy KDiff3 miig cpaBHeHUs ¢aiioB U paspelieHus
KOH(JIUKTOB CIUSHUS.

Git m3HavaJbHO HACTPOEH Ha HCIIOJIH30BaHUE pPsifia APYTUX WHCTPYMEHTOB /JII Pa3pelleHus
KOHQJIMKTOB CJIMSHUS, II03TOMy BaM He HY)KHO JIOIIOJIHUTEJbHO YTO-TO HacTpauBaTbh. /[JIs
IIPOCMOTpA CIIMCKA II0/lep>KUBaeMbIX MHCTPYMEHTOB, BBHIIIOJTHUTE KOMaHY:

372



$ git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
gvimdiff
gvimdiff2
opendiff
pdmerge
vimdiff
vimdiff2

The following tools are valid, but not currently available:
araxis
be3
codecompare
deltawalker
diffmerge
diffuse
ecmerge
kdiff3
meld
tkdiff
tortoisemerge
xxdiff

Some of the tools listed above only work in a windowed
environment. If run in a terminal-only session, they will fail.

Ecii BBl XOTHUTe UCII0Jb30BaTh KDiff3 TosIbKO /1711 paspellieHUs KOHQIHUKTOB CJIUSHUSI, HO He IJI
CpaBHEHU, BBIIIOJTHUTE KOMaH/Y

$ git config --global merge.tool kdiff3

EcJii BBITIOJIHUTE 3Ty KOMaH/ly BMECTO HaCTPOMKHU HCII0Ib30BaHUs $aiioB extMerge u extDiff, To
Git O6ymer wucnosb3oBaTh KDiff3 1 paspemieHus KOHQJIUKTOB CIUSHUSA, a [JIs
CpaBHEHU — CTaHAAPTHYIO IIporpaMmy diff.

dopMaTHpPOBAHME U IPOOEIIBI

[Ipo6sieMbl GoOpMaTHUpPOBaHUA U IIPOOEIOB SABJAKTCA OJHUMU M3 CaMbIX HENPUITHBIX U
He3aMeTHBIX IIpo6JyieM, C KOTOPBIMH CTaJKHUBAlT pa3pabOTUMKU IIPpU COBMECTHOM pabore,
0CO00EHHO HCII0JIb3Ys pasHble IIaTGOPMBIL. ITO JIETKO MOKET IIPOU30MTHU C IIaTYaMHU UJIU C JIF0O60M
OPYyTOM COBMeCTHOM paboTol, TaK KaK peJaKTOpPhl MOJI4Ya UCIPaBJISAIOT HECOOTBETCTBUS, U eC/IU
BaIy gpamibl Korga u6o KacarTed cucteM Windows, TO IIepeHOCHI CTPOK MOTYT ObITH 3aMeHeHBL.
B Git ecTb HECKOJIBKO HACTPOEK, UTOOBI CIIPABUTHCS C ITUMHU IIpO6IeMaMHU.

core.autocr1f

Ecyiz BBI nIporpaMMupyeTe B Windows ¥ paboTaeTe € JHAbMH, KOTOPbIe He KCIIOJIL3YIOT eé (MIn
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Haob60poT), paHO WJIX IO03HO, Bl CTOJIKHETECH C IIpobieMaMHU IlepeHoca CTPOK. ITO IMPOUCXOTUT
moToMy, uTo Windows IIpu co3faHUU ¢aiiyioB UCIOJIb3YyeT 11 0003HauyeHUs IlepeHoca CTPOKU
ZIBa CUMBOJIa «BO3BpaT KapeTKU» U «IIepeBOoJ; CTPOKK», B TO BpeMs Kak Mac ¥ LinuxX UCIIOJIb3yIOT
TOJIBKO OJJVH — «II€PeBOJl CTPOKM». ITO He3HAUYUTeJIbHBIN, HO HeBEPOATHO pasfpa’karoliuil GpakT
KpoccrtaTGopMeHHOM pPaboThl; OOJILIIUHCTBO pefakTopoB B Windows MoJsiya 3aMeHSIHOT
repeHoCH CTPoK BuAa LF Ha CRLF mu BCTaBJISIOT 06a CMBOJIA, KOI7[a I10JIb30BaTe/Ib Ha)KUMaeT
KJIaBUIITY BBOJ,

Git MOKeT aBTOMaTHU4YeCKU KOHBepTUPOBATh epeHochl cTpoK CRLF B LF mpu fo6aBiieHuu dariia
B HMHJIeKC ¥ Ha000pOT — IIpX U3BJIeUeHUM KoZa. Takoe IoBeleHHe MOKHO BKJIIOUYUTEH HUCIIO/Ib3Ys
HaCTPOMKYy core.autocrlf. Ecti y Bac Windows, TO ycTaHOBUTe 3HaUeHHe true — IIPH U3BJIeUeHUHU
Kozta LF okoHUaHUA CTPOK OyAyT IIpeobpa3oBrIBaThCcd B CRLE:

$ git config --global core.autocrlf true

Ecmn y Bac cucreMa Linux mim Mac, To BaM He HY)KHO aBTOMaTH4YeCKH KOHBEPTUPOBAThb
IIePEeHOCHl CTPOK IIPH H3BJIeYeHUH GaiIoB; ofHakKo, ecad ¢ara ¢ CRLF OKOHYaHHAMH CTPOK
CIy4alHO IIOIlaJl B PeIO3UTOpHM, TO Git MOXKeT ero ucIpaBUTb. MOXHO yKasaTh Git
KoHBepTUpoBaTh CRLF B LF BO BpeMsa KOMMHTA, HO He Hao00pOT, YCTAaHOBUB HAaCTPOMKe
core.autocrlf 3HaueHue input:

$ git config --global core.autocrlf input

Takast KOHQUTYpAITUs IT03BOJIUT BaM HCI0JI30BaTh CRLF IepeHOCH! cCTPOK B Windows, IIpu 3TOM
B PeII03UTOPHUM U cucTeMax Mac u linux 6yzieT ucrosab30BaH LF.

Ecu BBl Hcmiosib3dyeTe Windows W IporpaMMHpyeTe TOJBKO g Windows, TO BBl MOXKeTe
OTKJIIDUUTH ONMCAaHHBIM QYHKIIMOHAJI 3a7jaB 3HaueHUe false, coxpaHsdsa IIpu sToM CR CUMBOJIBIL B
PEeno3uTOPHUH:

$ git config --global core.autocrlf false

core.whitespace

Git mocTaB/sIeTC HACTPOEHHBIM Ha OOHapy)KeHHe M MCIIpaBJeHHe HEeKOTOPBIX IIpobjieM C
npobesaMu. OH B COCTOSHHMM HAMWTH IIIeCTh OCHOBHBIX IIpo6JieM, OOHapy’KeHHe TPEX U3 HUX
BKJIIOUEHO 110 YMOJIYaHHUIO, a TPEX APYTUX — BBIKIIOUEHO.

Te, YTO BKJIIOUEHBI 110 YMOJIYaHUI0 — 3TO blank-at-eol, 4To HIreT 11pobesbl B KOHILE CTPOKH; blank-
at-eof, uTo HIeT mpoGesbl B KOHIle ¢aila; U space-before-tab, uTo wuIeT Ipobesbl Iiepen
CUMBOJIOM TaOyJIAIUH B HayaJjle CTPOKHU.

Te, 4TO BBIKJIIOUEHBI II0 YMOJYaHUI — 3TO indent-with-non-tab, 4To HuIeT cTpoku c IpobesramMu
BHayaJle BMECTO CHUMBOJIA TaOYJ/SIIUU (M KOHTPOJIMPYeTCsl HAaCTpoMKou tabwidth); tab-in-indent,
4TO UILET CHUMBOJIBI TaOYyJ/IAIUU B OTCTYIIaX B HavaJsle CTPOKHY; U cr-at-eol, KoTopas ykasbIBaeT Git
Ha BaJUAHOCTE HAJIU4YUA CR B KOHITE CTPOKH.
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VKasaB yepes 3alldTy0 3HauyeHUs 11 HACTPOMKU core.whitespace, MOXKHO cKasaTh Git Kakue U3
9TUX OIIIUU JOJDKHBI OBITH BKJ/IIOUEHBI. UTOOBI OTK/IIOUUTL HEHY)KHbIe IIPOBEPKH, JOCTATOYHO
YOAJIUTh UX U3 CTPOKU 3HAUEHUM WM IIOCTaBUTH 3HAK - Ilepe] KaKIou U3 HUX. Hampuwmep,
4T0OBl BKJIIOUUTL BCe IIPOBEPKH, KpoMe space-before-tab, BBIITOJIHUTe KOMaHZAY (IIpU 3TOM
trailing-space gBJIsIETCS COKpallleHUeM U 0XBaThIBaeT Kak blank-at-eol, Tak 1 blank-at-eof):

$ git config --global core.whitespace \
trailing-space,-space-before-tab, indent-with-non-tab, tab-in-indent,cr-at-eol

Wi MOKHO YKa3aThb TOJIBKO HaCTh IIPOBEPOK:

$ git config --global core.whitespace \
-space-before-tab, indent-with-non-tab, tab-in-indent,cr-at-eol

Git 6yzmeT MCKaThb yKasaHHBIe IIpo6JieMbl IIPU BBINIOJIHEHWHW KoMaHAbl git diff u melTaThbesa
II0/ICBETUTH UX, UTOOBI BBl MOIJIM UCIIPABUTh UX Iepel KOMMUTOM. Tak jKe 3THU 3HaueHUs OyAyT
HUCII0JIb30BaThCAd BO BpeMs IIpUMeHeHU s llaTyel KoMaH/IoH git apply. IIpu IprMeHeHUU I1aTyel,
MOKHO BHO yKa3aTbh Git “HGOPMHUPOBATH Bac B CiIyyae HaX0XK[eHUs IIpo6sieM C IIpobesiaMu:

$ git apply --whitespace=warn <patch>

Tak >Xe MOXXHO ykKasaThb Git aBTOMaTH4eCKH HCIIPaBJISATh 3TH IIPO6JIeMBI Ilepe]; IIpIMeHeHHueM
raTya:

$ git apply --whitespace=fix <patch>

JTHU HaCTPOMKH TaK >Ke IIPUMEHSIOTCS IIPU BBIIIOJTHEHUH KOMaH/bI git rebase. Ecti mpo6sieMHbIe
IIpo6eJIbl II0IIa/IM B KOMMHUT, HO eIllé He OTIIPaBJI€HB] B YAaJI8HHYIO BETKY, MO>KHO BBIIIOJTHUTS git
rebase --whitespace=fix y11 aBTOMaTHU4YeCKOI0 UCIIpaBIeHUA ITUX IIPOLJIEM.

Koundurypamnusa cepsepa

[t cepBepHoﬁ yactu Git He TaK MHOTO HaCTPOEK, HO €CTh HECKOJIBKO MHTEPECHEBIX, Ha KOTOPEIE
CTOHUT 06paTI/ITI:> BHHMAHHE.

receive.fsckObjects

Git crrocob6eH y0efUTHCS, YTO KaKAbIM OOBEKT, OTIIpaBJIEeHHBIM KOMAaHZOM push, BaJuieH U
COOTBeTCTBYeT cBoeMy SHA-1-xerry. [Io ymosdaHHUI0 3Ta QYHKIIUSA OTK/IKUYEHAa; 3TO OUeHb Joporas
oIlepanysg U MOXKeT IIPUBECTHU K CYIIeCTBEHHOMY 3aMe/[JIEHHI0, 0COOEeHHO /11 60JIbIINX 00bEMOB
OTIIPABJIIEMBIX MTaHHBIX WM IS OOJIBIIMX PENO3UTOpPHEB. BBl MOKeTe BKJIIOUUTH IIPOBEPKY
LIeJIOCTHOCTH OO0BEeKTOB [JI1 KaKAOM  oIlepallid OTHPaBKH, YCTAHOBUB 3HAueHUe
receive.fsckObjects B true:

375



$ git config --system receive.fsckObjects true

Tenepb, Git 6y,u;eT IIPOBEPATH IIEJIOCTHOCTH PEIIO3UTOPpHA OO0 IIPHUHATHA HOBBIX OAaHHBIX IS
YBEPEHHOCTH, 4YTO HEHCIIPpaBHbIE WJ/IX 3J/IOHAMEPEHHBbIE KJ/IIMEHTBI HE€ CMOI'YT OTIIPAaBUTH
HOBpE)KrIIéHHLIe JaHHBIE.

receive.denyNonFastForwards

Ecyii BBl mepe6asupyeTe KOMMUTHI, KOTOPBIE Y>Ke OTIIPABJIEHBI, U IIONBITAeTECh OTIIPABUTH HUX
CHOBA WJIU TIOIIBITaeTeCh OTIPAaBUTH KOMMHT B YIAJNEHHYIO BETKY, B KOTOPOH He CO/IepPKUTCS
KOMMHT, Ha KOTOPBIH OHA YyKa3bIBaeT, TO JaHHBIe MPHHITH He OyAyT. B IPUHITHIIE, 3TO
MpaBUJIbHAS ITOJIUTHKA; HO B CjIydyae repe6asupoBaHUs — BbI 3HAETe, UTO JIEJIAETE U MOYKETE
MIPUHYAUTEIHHO 0OHOBUTD YAJIEHHYI0 BETKY HCII0JIB3Ys QuIar - f 1J11 KoMaH/bI push.

JlJ1d 3ampeTa mepe3arrcy UCTOpUM ycTaHoBUTe receive.denyNonFastForwards:
$ git config --system receive.denyNonFastForwards true

CresnaTh TO K€ CaMO€ MOJKHO APYTHM CII0OCO60M — HCIIOJIB3ys XYK Ha CTOPOHe cepBepa, MBI
paccMOTPUM ero HEMHOTO I103Ke. ITOT ITO/IXO0/] II03BOJIsIeT 60siee THOKO HACTPOUTH OTpaHUYEeHHS,
HaIIpUMep, 3allpeTUTh IIepe3anch UCTOPUH OIIpe/ieIEHHOM I'PyIIIle 0Ib30BaTeIe.

receive.denyDeletes

[MosutuKy denyNonFastForwards MO>KHO OGOMTH, yJaJIMB BETKY U CO3[jaB HOBYH C TaKHUM jKe
UMeHeM. /IJ1g IpeloTBpallleHUs 9TOr0, ycTaHOBUTe receive.denyDeletes B 3HaueHUe true:

$ git config --system receive.denyDeletes true

JdTa KOMaH/ia 3allpeTUT yAajleHHe BeTOK M TeroB BCeM II0JIb30BaTessAM. UTOOBI yIaIUTh BETKY,
NPUIETCA YAAJIUTH BCe COOTBETCTBYIOIHMe el ¢aiabl Ha cepBepe Bpy4dHyr0. Kyza OGosee
WHTEePeCHBIN CII0C00 —3TO HACTPOUTHL IIpaBa IIOJIb30BaTesed, ¢ HUM BBl II03HAKOMHUTECh B
paspesie IIpuMep NPUHYAUTEIBLHOM IIOJTUTUKH Git.

ATpuoyTHI Git

HekoTophle U3 HACTPOEK MOTYT OBITH IIPUMEHEHBI K KaTaJsIoTy, I103ToMYy Git IIpUMeHseT UX TOJIbKO
K II0/IKaTaIoraM MIu Habopy ¢pailioB. HacTpoMKy, 3aBUCSIME OT ITyTH, Ha3bIBAIOTCA aTpUOyTaMU
U MOTYT OBITH yCTAaHOBJIEHBI JIUOO B daiyie .gitattributes B ir060M K3 KaTaJOrOB IIPOEKTa
(06BIYHO, B KOPHEBOM KaTaJjiore), 160 B ¢pariyie .git/info/attributes, ecsiu BbI He X0THUTe XpaHUTH
HUX B PEIIO3UTOPUU BMeCTE C BalllUM IIPOEKTOM.

Hcnosb3ys aTpuOyThI, BEI MOYKeTe HaCTpauBaTh Pa3IUYHble CTPAaTETUU CIUSHUS /I OT/eIbHBIX
$aliyIoB WM KaTaJIorOB Balllero IIpoeKTa, ykKasaTh Git Kak CpaBHUBAaTh OHWHapHbIe (Qaiiibl,
HacTpauBaTh QMIBTPHI 06aBI€HUS WU U3BJIeUeHUs JaHHBIX U3 PelIO3UTOpPUs. B aToM pasfesie
BBI y3HaeTe 0 HEKOTOPBIX aTpUOyTaX, KOTOpble MO>KHO YCTaHOBUTH /IS 38/JaHHbBIX IIyTel B BaIlleM

376



IIPOEKTE U PACCMOTPHUTE HECKOJIBKO ITPAKTHUYECKUX ITPHUMEPOB.

BuHapHbIe ¢pailyibl

HMHTepecHass BO3MOYXHOCThL aTpuOyTOB Git, KoTopasgd MOKeT BaM IIPUTOSUTHCS, 3aK/I0YaeTCsa B
yKasaHUU $aiioB, KOTOpPBIe CIefyeT CUUTaTh 6MHapPHBIMU (0CO6EHHO, KOIZ|a OIIpefle/INTh 3TO He
IIpe/iCTaB/sAeTCd BO3MOJXKHBIM), M OIIpefleJIeHUH HWHCTPYKIUM KaK HMeHHO Git [go/pkeH
obpabaTeiBaTh 3TH (Qaiabl. HampuMmep, HEKOTOpPble TEKCTOBbIe (aiybl MOI'YT I'eHepHUpOBaThCA
aBTOMaTHU4YeCKd U OTC/AeSUTh HU3MEeHEeHUs B HHUX HEBO3MOXKHO, B TO >Xe BpeMs, OTCIeJUTH
U3MeHeHHs HEKOTOPBIX OWHapHBIX GaiyioB BIIOJIHE BO3MOXKHO. /laslee BBl YBUIUTE Kak
006 bsICHUTH Git I7je Kako! ¢aii.

HNaenTudukanus 6MHapHBIX pailyioB

HexoTophle ¢aiyibl BBHIVIAAAT KaK TeKCTOBble, HO paboTaTh C HUMHU HY)KHO KaK C OMHapHBIMU
oaHHbIMU. Hampumep, mpoekThl Xcode Ha macOS cofepskaT ¢aiyl ¢ paciiupeHHeM .pbxproj,
KOTOPBIA II0 CyTH «BJgeTcd HabopoMm npaHHBIX JSON (TeKCTOBOe IIpe/iCTaBJIeHUEe [JaHHBIX
JavaScript), coxpaHéHHBIM Ha pAuck IDE U copep)KalllMM pasjM4YHble HACTPOMKH IIPOEKTa.
TeXHHUUECKH — 3TO TeKCTOBBIM darn (mroTomy Kak Bce TaHHEBIE B UTF-8),
baKkTUUeCKU — JIeTKOBeCHas 6asa JAaHHBIX; OTCIe)KHMBaHUe U3MeHeHUUW B HEM 6ecIiojie3sHo, a
CIUsHUEe W3MeHEeHUU — ClleJIJaHHBIX [BYMd JIIOABMH — HEBO3MOJKHO, II09TOMY BBl BpS JIH
3aXoTHUTe 06pabaThIBaTh ero KaK TeKCTOBBIM Qaiil. Paii IpefHasHaveH I YTeHUsd MAIllUHOM, a
He 4yeJIOBEKOM. BOT 1moyemy ero ciiefyeT paccMaTpuUBaTh KaK OMHapPHBIMN.

Urto6pl Git Hawyanm o6pabaThIBaTh Bce pbxproj ¢aiyipl Kak OuHapHbIe, [00aBbTe B ¢aill
.gitattributes ciexmyronryro cTpoky:

* . pbxproj binary

Teneps, Git He 6yJeT KOHBepTUPOBaTh WU ucnpasiaaTh CRLF B aToM ¢aiie; He OyZeT IbITaThCA
OIIpe/le/INTh U3MeHeHUs WIH BhIBOJUTh UX Ha 9KpaH IIPU BBIIIOJTHEHUU KOMaH/[ git show muu git
diff.

CpaBHeHHe OMHApPHBIX QailioB

B03MOKHOCTH aTpUOYTOB Git Tak ’Ke MOYKHO HCIIOJIB30BaTh 11 3QPEKTHUBHOTO CpaBHEHUS
O6uHapHBIX ¢alyioB. ClesaTh 3TO MOXKHO yKa3aB Git KakuM 06pa3oM KOHBEPTHUPOBAThH OMHapHbIE
ITaHHbIE B TEKCTOBBIM pOpMaT, UTOOBI 3aTeM CPAaBHUTH UX 0OBIYHBIM CIIOCOO0M.

JTOT IIOAXOZ, pellaeT OJHY U3 CaMBIX JOCAZHBIX IIP06JIeM, U3BECTHBIX YeJIOBeYeCTBY: KOHTPOJIb
BepcuU foKyMeHTOB Microsoft Word. Bce y>ke 3HarT, uTo Word — caMblli y>KaCHBIN pefakTop U3
BCeX, HO, KaK HU CTPaHHO, IIPOJO/DKAIOT ero MCII0/b30BaTh. ECIIM BBl XOTHUTE KOHTPOJIHMPOBATH
BepCHUH A0KyMeHTOB Word, To moMecTtuTe MX B Git peIrrosUTOpUM U IIEPHOJUYECKH [eJIaliTe
KOMMMTEBI; HO KaK 3TO pelaeT IIpo6semy? EcjM BBl IIPOCTO BBIIIOJHUTe KOMaHAy git diff, To
YBUJHUTE C/Ie/lyIolllee:
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$ git diff

diff --git a/chapter1.docx b/chapter1.docx

index 88839c4..4afcb7c 100644

Binary files a/chapter1.docx and b/chapter1.docx differ

HeJb3s1 IPOCTO B34Th U CPAaBHUTH /Ba ¢aiijla He UMTasd UX U He CpaBHUBAsA BPYYHYIO, TaK? JTO
CTaHOBUTCS BO3MOXKHBIM IIPU HCI0JIb30BaHUM aTpuOyTOB Git. lo6aBbTe B daiii .gitattributes

CJIeIYIOIIYIO CTPOKY:

*.docx diff=word

9T0 roBopUT Git, YTO HY>KHO HCIIOJIb30BaTh QUIBTP «word» IIPpH IIPOCMOTPe U3MeHeHUH $aiiyos,
COOTBETCTBYIOIIUX IIa06JIOHy .docx. UTo Takoe «word» GUIBTP? BaM cilefyeT ero HaCTPOUTh.
HyxHO ckoHuUrypupoBaTh Git Ha HCIOJIB30BaHHWe IporpaMMbl docx2txt IjIs1 KOHBepTaIuu
NOKyMeHTOB Word B TeKCTOBBIe, KOTOPEIe MO>KHO KOPPeKTHO CPaBHUBATh.

11 Hadajla, HY)XHO YCTaHOBUThL IIporpaMMy docx2txt; BBl MO’KeTe CKadaTb €€ 37ecChb
https://sourceforge.net/projects/docx2txt. CiaepyiiTe HHCTPyKIuaM H3 o¢aita INSTALL ma eé
YCTAaHOBKM W HAaCTPOMKM 3aIllyCcKa M3 KOMaHJHOM CTPOKHU. 3aTeM CJjefyeT HaIUCaTh CKPHUIIT
00EPTKY VI KOHBEpPTAIlMM BBIBOJA HporpaMMhbl B ¢opMar, HOHATHBIM Git. Co3ganTe Qaill
docx2txt B JIFO6OM [OCTYIIHOM [JI 3aIlyCKa MecTe U [00aBbTe B HEro Cjefylolllee COLepKUMOoe
(IpuM. ITep.: IpUMeHUMO 11 Linux 1 Mac):

#!/bin/bash
docx2txt.pl "$1" -

He 3abyabTe M06aBUTHL IpaBa 3allycka JJIsi co3flaHHOro ¢atiia. HakoHell, HacTpoiTe Git Ha
HCIIOJTb30BaHUE CO3/[aHHOTO CKPUIITA!

$ git config diff.word.textconv docx2txt

Temmepyr Git 3HaeT, 4YTO IIpU CpaBHEHUU [BYX KOMMMUTOB, HMeHa (QaiyioB B KOTOPBIX
3aKaHUYMBaKTCI Ha .docx, OH JO/DKeH 00paboTaTh 3TH (aljbl C IIOMOIIBI QUIbTPA «word»,
KOTOPBIU OIlpefiesiéH KakK Ilporpamma docx2txt. 3TO II03BOJIsIeT aBTOMaTHYeCKU TeHepupoBaTh
TEKCTOBbIe BepcuH ¢parisoB Word U TOJIBKO ITIOTOM UX CPABHUBATh.

g mpuMepa, IepBBIN pasfes 3TOM KHUIU OBLI coxpaHeH B ¢popmare Word u fgobasieH B Git
perio3uTopuil. 3aTeM OBLI J06aBJIEH HOBBIM ab3all. BOT uTo moka)keT KoMaHza git diff:
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$ git diff

diff --git a/chapter1.docx b/chapter1.docx
index 0b@13ca..ba25db5 100644

--- a/chapter.docx

+++ b/chapter1.docx

©@ -2,6 +2,7 @@

This chapter will be about getting started with Git. We will begin at the beginning
by explaining some background on version control tools, then move on to how to get Git
running on your system and finally how to get it setup to start working with. At the
end of this chapter you should understand why Git is around, why you should use it and
you should be all setup to do so.

1.1. About Version Control

What is "version control", and why should you care? Version control is a system that
records changes to a file or set of files over time so that you can recall specific
versions later. For the examples in this book you will use software source code as the
files being version controlled, though in reality you can do this with nearly any type
of file on a computer.
+Testing: 1, 2, 3.

If you are a graphic or web designer and want to keep every version of an image or
layout (which you would most certainly want to), a Version Control System (VCS) is a
very wise thing to use. It allows you to revert files back to a previous state, revert
the entire project back to a previous state, compare changes over time, see who last
modified something that might be causing a problem, who introduced an issue and when,
and more. Using a VCS also generally means that if you screw things up or lose files,
you can easily recover. In addition, you get all this for very little overhead.

1.1.1. Local Version Control Systems

Many people's version-control method of choice is to copy files into another
directory (perhaps a time-stamped directory, if they're clever). This approach is very
common because it is so simple, but it is also incredibly error prone. It is easy to
forget which directory you're in and accidentally write to the wrong file or copy over
files you don't mean to.

Git KpaTko coofIaeT HaMm, 4yTOo ObLIa fJob6aByeHa cTpoka «Testing: 1, 2, 3.». PemreHue He
HfieaJIbHOEe — U3MeHeHUs GOpMaTHUPOBaHU He 0TOOpakarTca — HO 3TO paboTaer.

[Ipo6sieMy cpaBHeHUs1 GpaliioB U300pa’keHU MO’KHO PelIUTh aHaJOTMYHBIM obpa3oMm. OnUH U3
CII0CO60B peasM3alluy 3aKJII0YaeTcd B llepefiaue U300pakeHUd Ha GUILTP A1 usBiedeHus EXIF
HHPOpMAIlUM — MeTaJJaHHbIX, KOTOpble  COXPAHANTCA [JId  OOJBIIMHCTBA  (QOpMaToB
nsobpakeHul. CkayaB M yCTaHOBUB IIporpaMmy exiftool, BBl CMOJKeTe HCII0JIb30BaTh €€ I
KOHBepTalluu HM300pakKeHUM B TeKCTOBble MeTaflaHHble, H3MeHeHHe KOTOPBIX OyfeT SBJIATHCI
TeKCTOBBIM IIpe/icTaBJIeHHeM HM3MeHeHUH u300pakeHUH. /lo6aBbTe CIe[YIOIIYH CTPOKY B Balll
darin .gitattributes:

*.png diff=exif

HacTtpoiiTe Git Ha UCII0JIb30BaHUE 3TOM IIPOIrPaMMBI:
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$ git config diff.exif.textconv exiftool

3aMeHUB KapTUHKY U BBITIOJTHUB KOMaHAy git diff, BBl yBUIUTE UTO-TO IIOXOXKEE:

diff --git a/image.png b/image.png
index 88839c4..4afcb7c 100644
--- a/image.png
+++ b/image.png
e -1,12 +1,12 @@

ExifTool Version Number
-File Size

-File Modification Date/Time
+File Size
+File Modification Date/Time
File Type

MIME Type

-Image Width

-Image Height
+Image Width
+Image Height

Bit Depth

Color Type

JIeTrKo 3aMeTHUTbh, UTO pa3Mephl H300parkeHUs U $paiiia U3MEeHUIHUCH.

: 7.74
: 70 kB
: 2009:04:21 07:02:45-07:00
: 94 kB
: 2009:04:21 07:02:43-07:00
: PNG

: image/png

: 1058

: 889

: 1056

: 827

: 8

: RGB with Alpha

Pa3BopathaHne K/II0YE€BBIX CJ/IOB

Pa3paboTYUKH 4acCTO XOTAT MUCIIOJIBb30BaTh pasBOpadyWBaHHeE KJIIOUEBBIX CI0B B CTHie SVN MiIu
CVS. OcHoBHasg Ipo6seMa B Git—3TO HEBO3MOXKHOCTb U3MEHATh Qailyibl ¢ mHbopMalrped o
KOMMHMTe II0CJIe er0 COBePIIeHHs, TaK Kak Git CHayasia BBIYUC/IIeT KOHTPOJIBHYI0 CyMMy. OHAaKo,
BBl MOJKeTe J0OaBUTH TeKCT B QpaiiI II0CjIe U3BJIeYeHHs U yopaTh ero Iepef fobasieHueM daiiia
B KOMMUT. ATpUOYTHI Git II03BOJIAIOT 3TO CAeJsIaTh ABYMS CIIOCOOAMHU.

JI1 Hauajia, BbI MOJKETe aBTOMATHYECKH N00aBITh SHA-1-xemr obowmekTa B ImoJsie $1d$. Ecam
YCTAaHOBUTH 3TOT aTPUOYT 11 OJHOTO HJIU HECKOJbKHUX (aiioB, TO KaXXIbI pas IIpU
U3BJIeUeHUM BeTKU Git OyzeT 3aMeHITh 3T0 mmosie Ha SHA-1-xelll o6beKTa. Ba)KHO 3aMeTUTBh, UTO
9T0 SHA-1-Xell He KOMMHTA, a CaMOro o6beKkTa. /lo6aBbTe CJIeAYIOIIYI0 CTPOKY B Ball (aul

.gitattributes:

*.txt ident

Jlo6aBbTe CChUTKY Ha $1d$ B TeCTOBBIH Qaiin:

$ echo '$Id$' > test.txt
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[Ipu mocsreAyIOIMX U3BIedeHUIX Git 6yzmeT no6aBaaTh SHA-1-xemr o6beKTa:

$ rm test.txt

$ git checkout -- test.txt

$ cat test.txt

$1d: 42812b7653¢7b88933f8a9d6caddcal16714b9bb3 §

OmHako, 3TOT pes3yJabTaT MMeeT OIpPaHUYEeHHOe IIpuMeHeHHe. EcCJIM BBl HUCII0JIb30BaJIH
II0/ICTAaHOBKY KJ/II0UeBHIX €JI0B B CVS miau Subversion, To BBl MOIJIM BK/IOUAaTh METKY BpeMeHH, a
SHA-1-XeIll He Tax II0JIe3eH, IIOTOMY UTO BBl He MOKeTe CKas3aTh KaKOM U3 IBYX Xellled cTaplile, a
KaKOU HOBee IIPOCTO B3IVIIHYB Ha HUX.

OxasbpIBaeTcs, BBl MOJKeTe HallMCaThb CBOU QUIIBTPHI JIs BBIIIOJHEHUs II0ACTaHOBOK B dailiax B
MOMEHT KOMMMUTA/U3BJIeueHUs. JTU QUIbTPHI HA3bIBAKOTCA «clean» u «smudge». B ¢aitre
.gitattributes BBl MoO’KeTe yCTaHOBUTH QUIBLTP /1 KOHKPETHBIX IIyTelM, a 3aTeM yKas3aTbhb
CKPHUITH IjIs1 006paboTKu ¢ainoB NIpy u3BjIedeHUH («smudge», cMOTpU PUILTp «smudge»
IIpUMeHseTCd IIPU W3BJIeYeHUM) W IIPU HHAEKCHUPOBaHUHU («clean», cMOTpH PUILTP «clean»
IIpUMeHseTcs IpyU HUHeKcaryu). C IIOMOIIBI0 3TUX QUIBTPOB MOXKHO [eslaTh BCEBO3MOYKHBIE

OTTeparTuH.
Staging Area *.txt Filter Working Directory
fileA.txt
fileB.txt fileB.txt'
fileC.rb » fileC.rb

PucyHok 143. dunbmp «smudge» npuMeHsemcs npu use.ieveHuu
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Staging Area *.txt Filter Working Directory

fileA.txt smudge fileA.txt'

fileB.txt <+——

fileC.rb p fileC.rb

PucyHok 144. duabmp «clean» npumeHsiemces npu uHoeKcayuu

HcxomHoe coobIeHre KOMMUTA SIBJIETCS IIPOCTBIM IIPUMePOM Kak IlepefaTh Bech Balll Kof Ha C
rporpaMme indent mmepes KOMMHUTOM. ITO MOYKHO HaCTPOUTH IIYyTEM yKasdaHUsd QUIbTpa «indent» B
¢aiiye .gitattributes gua aiios *.c.

*.c filter=indent

3aTeM ckaxuTe Git UTO JOJDKEH fesiaTh QUIBTP «indent» Ha cTaguax smudge U clean:

$ git config --global filter.indent.clean indent
$ git config --global filter.indent.smudge cat

B TakoM ciydae, Git 6ygeT obpabaTeiBaTh Qausbl IporpaMMoM indent Bce ¢aiiyibpl II0 MackKe *.c
repef TeM, KaK J00aBUTh UX B UHJIEKC; U HAa000pOT, 06pabaTeIBaTh 3T >Ke PparIbl IIPporpaMMoOM
cat Ipu uX u3BjedeHUH. Ilo CyTH, IIporpaMMa cat HMYero He JejiaeT: OHa BO3BpalllaeT Te >Ke
JaHHble, 4YTO U II0oJydyaeT Ha BXOJA. YKasaHHasg KOMOMHAI[UA II03BOJIZeT 3PPEeKTUBHO
obpabaTeIBaTh paiIbl C KCXOAHBIM KOOM Ha C IIporpaMMoM indent mmepes KOMMUHTOM.

Jlpyrol MHTEpecHBIN IIpUMep — 3TO IMOZACTAaHOBKAa KJIOUEBOro cyioBa $Date$ B cTHIIe cHCTeMBI
KOHTPOJIA peBU3UH. UTOOBI IIPaBUJILHO 3TO pealn30BaTh, BaM HY>KeH IIPOCTOM CKPUIIT, KOTOPBIA
rojydaeT umsa ¢ariya, olpejessdeT ATy IIOCAeAHEer0 KOMMHTa M BCTaBideT eé B ¢ai. Hipke
IIpUBe/ieH HeOOoJIbIIIOM IIPUMepP TaKOIo CKpUIITa Ha Ruby:

#! /usr/bin/env ruby

data = STDIN.read

last_date = ‘git log --pretty=format:"%ad" -1'

puts data.gsub('$Date$', '$Date: ' + last_date.to_s + '$')

Bcé, 4TO feslaeT CKPUIT —I3TO IOJIy4YaeT AATy IIOCae[Hero KOMMUTA C IIOMOINIbI0 KOMaHJBI git
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log, 3aMeHseT pe3ysJbTaTOM Bce IIOJCTPOKH $Date$ m Bo3BpaljaeT HUTOTOBBIM pe3yJbTaT; BbI
MOJKeTe HAaIlMCaTh aHaJOTUYHBIM CKPHUIIT Ha J60M s3bike. HasoBUTe ¢Qail cO CKPHUIITOM,
HanpuMep, expand_date U coxpaHHUTe B KaTaJjore C IiporpamMmMaMi. Teliepb, HY>KHO HacTPOUTh Git
¢uiabTp (HasoBuTe ero dater) M yKakKuTe eMy MCIIOJIB30BaTh Balll CKPHUIIT expand_date mpum
HU3BJIleyeHUU $aityioB. BMecTe ¢ 3TUM, MBI Oy/leM UCII0JIb30BaTh Pery/IpHOe BbIpakeHHe Perl g
OYMCTKH I1epe]; KOMMHTOM:

$ git config filter.dater.smudge expand_date
$ git config filter.dater.clean 'perl -pe "s/\\\$Date[M\\$1*\\\$/\\\$Date\\\$/""

Vka3aHHas Perl koMmaHfia ouHIaeT Jiroboe 3HaueHHe B CTPOKe, Ile oHa BUAUT $Date$, 4TOGHI
BepHYTh Qaliyi B U3HadaJbHOEe COCTOsAHUe. Terepb QUIBLTP TOTOB M BBl MOXKeTe IIPOBEPUTH €ro
no6aBUB KioueBoe cyoBO $Date$ B ¢aitm u HacTpouB Git aTpuOyT, UTOOHI /IS Balero ¢daiiia
IIPUMEHSJICA CO3JaHHbIA QUIbTP:

date*.txt filter=dater

$ echo '# $Date$' > date_test.txt

Ecin I/:L06<';’IBI/ITB B KOMMHMT IIOC/IEJHHE H3MEHEHMd, a 3daTeM H3BJIEYDb (I)afm, TO BBI YBHIAUWTE
KOPPEKTHYIO IIOJICTAHOBKY K/JIFOYEBOT'O CJIOBA:

$ git add date_test.txt .gitattributes

$ git commit -m "Test date expansion in Git"
$ rm date_test.txt

$ git checkout date_test.txt

$ cat date_test.txt

# $Date: Tue Apr 21 07:26:52 2009 -0700%

Kak BBl MOIVIM 3aMeTUTh, OIIMCAHHBIN II0AXO0J, IIpefocTaBisgeT 60JIbIlre BO3MOKHOCTU. OHAKO,
BaM CTOUT OBITH OCTOPOXKHBIM, TaK KakK ¢ara .gitattributes BkyIrOUaeTcs B KOMMHUT U
pacipocTpaHseTcs BMeCTe C IIPOeKTOM, a ApauBep (B JaHHOM ciaydae dater) HeT, II0O3TOMY OH He
O6yzmeT paboraTh Be3jie. YUUTHIBAWTe 3TO IIPpU pa3paboTKe QUILTPOB OCTABJISASI BO3MOKHOCTH
paboTel 6e3 HUX — TaK Bbl COXpaHUTe IIPOEKT B paboyeM COCTOSTHUH.

IKCIIOPT PEeno3uTopust

ATpI/I6YTBI Git Tak ’Ke II03BOJISIOT BaM OejJIaTb HEKOTOpPhbIe MHTEPECHBIE BEIMU IIPK 3KCIIOPTE
Balllero IIPOEeKTa.

export-ignore

BbI MOyKeTe yKa3aTh Git UTHOPHUPOBATH OIIpe/iesIeHHbIe Gaiibl U KaTaJIoTH IIPU CO3/JaHUU apXUuBa.
Ecsim B BalmieM IIpoeKTe eCcTh (aiiyl WM KaTajor, KOTOpble BaM HY>KHBI, HO BBl He XOTHUTE
BKJIIOUATh UX B apXUB IIPU IKCIIOPTE, TO MOKHO IIPUCBOUTH UM aTPUOYT export-ignore.
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Hampumep, y Bac eCTb HECKOJIbKO GaiyioB B KaTajore test/ ¥ COBepIlleHHO HET CMbIC/Ia BKIKYATh
UX B apXHUB Balllero MpoekTa. B aToM ciy4yae OCTaTOUYHO A06ABUTH CJIEAYIOIYI0 CTPOKY B Qaiia
.gitattributes:

test/ export-ignore

Teneps, Ipu cO3JaHUM apXUBa IIpoeKTa KOMaHZ0U git archive, katasor test/ He OyzeT BKIOUeH
B apXUB.

export-subst

IIpu co3maHUU apXyBa TaK ke JOCTYIIHA IT0ACTaHOBKA I10 KJIF0UEBBIM CJI0BaM U IIO/epP/KUBAETCA
HUCII0JIb30BaHHUe popMaTHUPOBaHUA git log g GpaiIoB, OTMeUYEeHHBIX aTPUOYTOM export-subst.

HamnprmMmep, eciu Bbl XOTUTe [006aBUThH B IpoeKT ¢aria ¢ uMeHeM LAST_COMMIT, B KOTOpBIH IIpU
9KCIIOpTe OyAyT aBTOMaTHUYeCKH COXPaHAThCA MeTaJaHHBIe IT0C/IeHer0 KOMMHUTA, TO U3SMEHUTe
dariel .gitattributes u LAST_COMMIT ciremyrornum o6pasom:

LAST_COMMIT export-subst

$ echo 'Last commit date: $Format:%cd by %aN$' > LAST_COMMIT
$ git add LAST_COMMIT .gitattributes
$ git conmit -am 'adding LAST_COMMIT file for archives'

Temepp, IpH CO3LaHUU apXuBa IIpOeKTa KOMaHAoH git archive, B Hero OyzeT BKIIOYEH ¢Qaiiy co
CJIeIyIOITHM COJlepKaHHueM:

$ git archive HEAD | tar xCf ../deployment-testing -
$ cat ../deployment-testing/LAST_COMMIT
Last commit date: Tue Apr 21 08:38:48 2009 -0700 by Scott Chacon

B xayecTBe II0CTAHOBOK MOJKHO HCII0JIb30BaTh, HAIIpUMep, COOOIIleHMe KOMMHUTA U git notes, a
git log MOXKeT [ies1aTh IIPOCTOU IIePeHOC CJI0B:
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$ echo '$Format:Last commit: %h by %aN at %cd%n%+w(76,6,9)%B$"' > LAST_COMMIT
$ git commit -am 'export-subst uses git log'\''s custom formatter

git archive uses git log'\''s ‘pretty=format:" processor
directly, and strips the surrounding ‘$Format:‘ and ‘§°
markup from the output.

$ git archive @ | tar xfO - LAST_COMMIT
Last commit: 312ccc8 by Jim Hill at Fri May 8 09:14:04 2015 -0700
export-subst uses git log's custom formatter

git archive uses git log's ‘pretty=format:‘ processor directly, and
strips the surrounding ‘$Format:* and ‘$' markup from the output.

[ToTy4eHHBIH apXUB IIOAXOUT JIJII UCIIOJIb30BAHUs, HO KaK U JII000M 3KCIIOPTUPOBAHHBIN apXUB
He TOTUTCS LIS TaTbHeHUIIIel pa3paboTKH.

CTrpaTeruv CJIMsIHUs

Hcnonb3yss aTpubyTel Git MOYKHO IIPHUMEHSTH pasHble CTpaTeruy CAUSHUS IS PasHbIX THUIIOB
¢atisoB Barero rpoekTa. OHa M3 II0JI€3HBIX OIITUH — 3TO yKa3aTh Git He cJIMBaTh U3MeHEHUS B
oIIpe/lesIEHHBIX daliax B ciiyyae KOHPJIMKTA, IIPU 3TOM HCII0JIb30BaTh Ballly BepCUI0 patiia.

JTO I10JIE3HO B C/Iy4dae, KOIZla BeTKa pas3olilach MM y Bac CIIeI[MaJIu3UpOBaHHas BeTKa, IIPU 3TOM
BBl XOTUTE UMeTh BO3MOXXKHOCTh C/IMBaTh U3MEHEHUs, HO UTHOPUPOBAThH OIIpe/ie/IEHHbIe Qaiiybl.
[Ipearos0KuM, YTO y Bac ecTh Gakl ¢ HaCTpoMKaMH 0a3bl JaHHBIX database.xml, comep>Kumoe
KOTOPOTO B PasHbIX BeTKaxX OTJIMYAETCsd, IIPU 3TOM BBl XOTUTe CJIUBATh U3MEHEHUs U3 IpPyrou
BETKU He MeH$s 3TOT pail. /U1 3TOro Hy>KHO [06aBUThH CJIELYIOIUU aTPpUOYT:

database.xml merge=ours

A 3aTeM OIIpenne/IuTh q)I/IKTI/IBHy}O CTPpaTeruo CJIUAHMNA ours, BBIIIOJITHKUB KOMaHY:

$ git config --global merge.ours.driver true

Eciu BBl COJIBETe WM3MEHEHUs U3 JIPYroM BeTKH, TO BMECTO KOHQJIMKTA CAUSHUSA a1 daiina
database.xml BbI yBUIUTE UTO-TO BPOZE ITOTO:

$ git merge topic
Auto-merging database.xml
Merge made by recursive.

B aTom ciryuae ¢arir database. xml Bcera ocTaéTcss HEU3MEHHBIM.
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Xyku B Git

Kak B MHOTHe Jpyrve CHUCTeMBI KOHTPOJIA Bepcui, Git IIpeocTaBisieT BO3MOYKHOCTH 3aIlycKa
II0JIb30BaTEJbCKUX CKPUITOB B CJIy4yae BO3HUKHOBEHHS OIIpe[leJIEHHBIX COOBITHH. Takue
IeNCTBUSI Ha3bIBAIOTCS XyYKaMH U pasiesISIIOTCA Ha J[Be TPYIIIBL: CepBepHBbIe U KJIMEHTCKHUe. Ecau
XyKA Ha CTOPOHE KJIMEHTa 3aIlyCKalTCsI TaKUMHU OIlepalfisIMU KaK CIUsSHUEe WM CO3/aHue
KOMMUTa, TO Ha CTOPOHE CepBepa OHU HHUIIMUPYIOTCSI CEeTEBBIMU OIlepallusIMU, TaKUMH KakK
IIOJIyYeHHe OTIIPaBJI€HHOI0 KOMMUTA. XYKH 4aCTO UCIIOIb3YIOTCA JJIs IITUPOKOTO Kpyra 3azad.

YcTraHOBKa XyKa

XyKU XpaHATCS B IoAKaTajiore hooks OTHOCUTE/IBLHO OCHOBHOIO KaTasora Git. /[yig 60JIbIIMHCTBA
IIPOEKTOB 3TO .git/hooks. Korga Bl MHUIIMATIHU3UpPyeTe HOBBIN PEIIO3UTOPUM KOMAaHoM git init,
Git HamosHsAeT KaTaJyor hooks IIpEMepaMU CKPUIITOB, OOJIBIIMHCTBO K3 KOTOPBIX TOTOBBI K
UCII0JIb30BAHUI0, IIPU 3TOM Ka’KAbIM M3 HUX COMEP)KUT NOKYMEHTAITMI0 II0 HCII0JIb3yeMbIM
BXOJHBIM JJaHHBIM. Bce IIpuMepsI IIpeficTaBIeHbl B BU/le IIIeJIJI CKPUIITOB, COZep KallfiMU KOJ Ha
Perl], HO BbI MO’KeTe UCII0JIb30BaTh JIF0O0M A3BIK JIJIs1 HAIIMCAHUS CKPUIITOB — IVIaBHOE IIPaBUJIbLHO
HUMeHOBaTh MUCIIOJNHAeMble ¢aribl. EciM BBl  pellldTe MCIIOJIb30BaTh KaKOW-IMO0 U3
IIPeIyCTaHOBJIEHHBIX CKPUIITOB, TO AOCTAaTOYHO €ro IIPOCTO IlepeMMeHOBaTh, yopaB CypoUKC
.sample.

JUid TIONK/IIOYEHUs] COOCTBEHHOTO CKPHIITA /OCTAaTOYHO 337jaThb €My COOTBETCTBYIOIlee KM,
IIOMEeCTUTH B ITO/IKaTasIor hooks 0CHOBHOTO KaTasiora Git ¥ cesiaTh ero UCIOJIHsIeMBIM. /ajiee, MBI
paccMOTpHUM HauboJIee 4acTo UCII0Ib3yeMble XYKH.

KimmeHTckue XykKu

JlI1 KJIFeHTa CyllleCTByeT MHO>KECTBO PasJIMYHBIX XYKOB. B 3TOH IJIaBe OHM pasfieleHbl Ha XYKHU
YPOBHSI KOMMMTA, YPOBHS e-mail 1 Ipoune.

Heo6x0iMO OTMETUTh, YTO KJIHeHTCKHe XyKd HE KOIMpyroTcd IIpU
KJIOHUPOBAaHUM peIlo3UTOpHsA. ECIM Bbl HaMepeHBl HCII0JIb30BaThb TaKHe

O CKpUNTHl [ obecliedeHUsT COOJIIOEHUS IIOJIMTUKH, TO BaM CjegyeT
UCII0JIb30BaTh CepBepHble XyKW; HalpuMep [lpumep IIpUHYIUTEIHHOU
nosuTuKH Git.

XyYKH yPpOBHSI KOMMHTA

HepBBIe YeThIpe XyKa pa60Ta10T BO BpeMs CO3IaHHUA KOMMUTOB.

[IepBBIM 3allyCKaeTcsl pre-commit XyK, /[0 TOTO KaK BBl HalleuaTaeTe COOOIIeHHe KoMMHUTa. OH
UCIIOIB3YeTCs 711 ITPOBEePKU JaHHBIX IIepe]] Co3[aHueM KOMMUTA U II03BOJIIET YBUIETH €CJIU BBI
YTO-TO 3a0BLIH, 3aIlyCTUTh TECThI, WU BBHITIOJTHHUTH JPYTYI0 HEOOXOAUMYI ITPOBEPKY KO7a.
Co3maHue KOMMUTA OYZeT OTMEHEHO eCJ/IH BBIIIOJIHEHHME XyKa 3aBePIIUTCS C KOJOM OTJIUYHBIM OT
HyJIs1. IIpONyCTUTDH BHITIOJTHEHHWE XyKa MOJKHO C IIOMOIIBI0 git commit --no-verify. C momomibio
9TOTO XyKa MO>KHO IIPOBEPSITH CTUJIb Ko/la (3aIlyCTUTH lint MM aHAJIOT), IPOBEPSITH HATUYHe
po6eJIoB B KOHIIe CTPOK (MMEHHO 3TO JeslaeT CTAaHAAPTHHIM XYK) WM IIPOBepSTh HaJUJHe
DOKYMEHTAIIUHU JIJIs1 HOBBIX MEeTO/I0B.
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XyK prepare-commit-msg 3allyCKaeTcs [0 BbI3OBa pemaKTopa COOOIeHUsT KOMMUTA, HO II0CJe
CO3JjaHUs CTaHAAPTHOIO COOOIeHWdA. ITO II03BOJIZeT BaM U3MEHUTH CTaHAAPTHOe COOOIeHUe
KOMMMUTA JI0 TOr'0, KaK aBTOP KOMMMUTA YBUUT €ro. XyK IPUHUMaeT HeCKOJILKO ITapaMeTpPOB: IIyTh
K ¢airy, comeprkalleMy COOOIfeHHMe KOMMMUTA, THUII KOMMHUTa U SHA-1-Xelll, ecId TeKYIUKA
KOMMMUT SIBJIIETCS MCIpaBJIeHUEM CYIeCTBYIOILIero. /I OOBIYHBIX KOMMUTOB 3TOT XYK
6ecriojieseH, OJHAKO HaXOAWUT CBOEé IIpUMeHeHUe JJI1 KOMMUTOB, I7le COOOllleHHe TeHepUupyeTcs
aBTOMaTUYeCKH, HaIpuMep, A COOOI[eHHWM Ha OCHOBe I1abJIOHOB, KOMMUTOB C/IHUSIHUS,
CKUMaeMbIX U HUCIIPaBJ/sIeMBbIX KOMMHUTOB. Ero MOKHO WHCII0JIb30BaTh [JId IIPOTPaMMHOIO
3amoJIHeHUd 111abJI0Ha KOMMUTA He00X0JUMOM HHPOopMaIluen.

Xyk commit-msg IIpUHMMAaeT OAMH IlapaMeTp —IIyTh K BpeMeHHoOMY Qaily, cofeprKalieMy
yKa3aHHOe Pa3pabOTUMKOM COOGINeHHe KOMMHTA. ECJIHM CKPHIIT 3aBEpIIAeTcs C HEHYJIEBBIM
KozoM, To Git OTMeHsIeT co3faHre KOMMMTA, II03TOMY BBl MO>KeTe HCII0JIh30BaTh 3TOT XYK IS
BaJIUJAIIMM COCTOSTHHUSI IIpOeKTa WJIM COOOIIeHUsT KOMMMTa /10 TOTO KaK OH OyzeT cosjaH. B
IIoCJIefHEM pasfiesie 3TOM IVIaBbl MBI IIOKa)KeM KaK HCIIOIb30BaTh 3TOT XYK /JI IIPOBEPKHU
CO00IIIeHNsI KOMMHTA Ha COOTBETCTBHE 33/JaHHOMY ITTabJIOHY.

XyK post-commit 3amyckaeTcs Iocje TOro, Kak KOMMHUT co3faH. OH He IIpHMHUMaeT HUKAKUX
IIapaMeTpoOB, HO BBl MOKeTe JIeTKO IT0JIyYUTh WHGOPMAIUIO O II0C/IeJHEM KOMMMTE BBIIIOJTHUB
git log -1 HEAD. OGBIYHO, 9TOT CKPUIT UCII0JIb3yeTCs IS YBELOMJIEHUMN UJIU Yero-TO I10/{00HOTO.

XyKH 17151 pabodero mpoiecca Ha ocHoBe E-mail

/1151 paboyero Iiporjecca Ha OCHOBe e-mail Ha CTOpOHe KJIMeHTa MOYKHO 3aJjlaTh TPU XyKa. Bce oHU
BBI3BIBAIOTCSI KOMaH/IOM git am, I09TOMY eCJIM BBl He UCIIOJIb3yeTe eé B CBOEM paboueM IIporiecce,
TO MOJXKeTe CMeJIO IIepeMTH K CJIeAyIIleMy pasfeay. Ecau BBl IIoJydyaeTe IIO IIOYTe IIATYH,
IIOATOTOBJIEHHbIe KOMaHIou git format-patch, TO HalgéTe 3mecb HEMHOIO II0JI€3HOU
UHQOpPMAIIUH.

B IlepByI0 odepennb 3amyckaeTcs XyK applypatch-msg. OH IpUHUMAaeT eIHHCTBEHHBIHA apryMeHT:
UMsI BpeMeHHOro daiina, cojieprkaliee IIpejylaraeMoe coobIreHre KOMMHUTA. Git OTMEHUT IaTd
€CJIM 3TOT CKPUIIT 3aBEPIIUTCS C HEHYJIeBBIM KOJOM. ITOT XyK MOKHO HCIIOJIH30BAaTh [IJISI
IPOBEPKH (opMara COOOIIEHUS WM I €ro HOPMAaJIM3alli{, eCJHd Balll CKPUIIT yMeeT
PeIaKTHPOBAThH COOGITIEHHEe KOMMHUTA.

CiiepyrolnM 3aIrryckaeTcsl XyK pre-applypatch. 3meck BCE HEMHOTO 3aIlyTaHHO: XYK 3allyCKaeTCs
noc/ie IpUMeHeHUs I1aT4ya, HO Iepef, Co3laHueM KOMMMTA, UTO I103BOJIsIeT IIPOBEPUTH COCTOSIHUE
KoZia I0 CO3MaHusg KOMMHTA. B 9TOT MOMEHT MO>KHO 3aIlyCTUTh TECThl WU APYTUM CII0CO60M
IIPOBEPUTH COCTOSIHME IIpOoeKTa. EC/IM 4YTO-TO IIPONYII[eHO WJIM TeCThl He NIPOMIeHbl, CKPUIT
IOJDKEH 3aBEepIIUTBLCSI C HEHYJIeBbIM KOJOM, UTO OCTAHOBHUT BBIIIOJIHEHWE KOMAaHZBI git am, a
KOMMMUT He O6y/eT COo3/aH.

[ToceHUM 3aITycKaeTcs XyK post-applypatch, KOTOPBIM BBI3BIBAETCS YrKe ITOC/IE TOTO KaK KOMMHT
co3maH. Bel MO’KeTe ero HCIIOIb30BaTh I YBEeIOMJIEHHS TPYIIILI MJIM aBTOpa MHaTda O ero
mpuMeHeHUH. C IIOMOIIBI0 3TOTO XyKa BBl He MOYKETe IIPePBaTh IIPOIIeCC ITPUMEHEHHS ITaTya.

IIpoyne XyKH Ha CTOPOHE KJIHEHTa

XYK pre—rebase BBIIIOJIHAETCA IIPHU IIOIIBITKE nepe6a3HpOBaHI/m U MOJXET OCTaHOBHTBL IIpOIieCC
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BEpPHYB HeHyJeBOM Koa. Ero MO’KHO HCIIOJIL30BaTh [JIs1 3ampeTa IepebGasupoBaHUS YiKe
OTIpaBJIeHHBIX KOMMHTOB. Git ycTaHaB/JIMBaeTcs C IIPUMEpPOM TaKOTO CKPHUIITA, O{HAKO OH JiesIaeT
HEKOTOPbIE IOITYITIeHHsT, KOTOPhIE MOTYT He COOTBETCTBOBAThH BaIlleMy paboueMy ITpOIleccy.

XyK post-rewrite 3amyckaeTcsa KOMaHAaMH, KOTOpble 3aMeHAI0T KOMMMTEL: git commit --amend u
git rebase (Ho He git filter-branch). Ero egWHCTBEHHBLIN apryMeHT —KOMaH/a, KOoTopas
UHUIMHUpPOBAaJIa Ilepe3alnch, a CIIMCOK Ilepe3alrCaHHbIX U3MeHeHUH Iepeaércs yepes stdin. Ero
IIpUMeHeHMe IIPaKTUYeCKHU aHaJIOTUYHO XyKaM post-checkout u post-merge.

[Tocse ycriemmHoro BeINIOJIHEeHUA git checkout 3samyckaercs Xyk post-checkout; ero Mo>kHO
HUCII0JIb30BAaTh [IJI1 HACTPOMKHK paboyero Karajora B COOTBETCTBHHM C TpeOOBaHUSAMHU IIPOEKTA.
HampuMep, ItepemellleHHe B pPabo4yMi KaTaJIOI OOJBINIUX OHMHAPHBIX (QAIoB, KOTOpbIe He
IOJDKHBI OTCJIeKUBATHCs, aBTOreHepaliuda JOKYMeHTalluil U TOMY II0{06Hoe.

XyK post-merge 3alryckaeTcd IIOCJIe VCIIEITHOIO BBIIIOJIHEHUS KOMaHABI merge. Ero MO’KHO
HUCII0JIBb30BaTh JIA BOCCTAHOBJIEHHWS [AaHHBIX B paboueM KaTasiore, KOTopble Git He MOXKeT
OTCJIe’KUBaTh, TaKHe KaK IIpaBa JOCTyIIa. Tak ke 9TOT XYK MO’KeT IIPOBEPSATH HAJIMYKe BHEIITHUX
110 OTHOIIIEHHUIO K Git ¢paiiyioB, KOTOPHIE BBl 3aX0THUTE CKOIIMPOBATH IIPY BHECEHUU U3MEHEHU.

XyK pre-push BBIIIOJIHSIETCS BO BpeMs paboThl KOMaH/pI git push: Imocse 06HOBJIEHUS YAATEHHBIX
CCBUIOK, HO [I0 HeIIOCPe[CTBEHHOM OTIIPaBKM [AaHHBIX. OH IIpUHUMaeT Has3BaHUe U IIyTh
YAa/IéHHOIO PeIlO3UTOPH KaK IlapaMeTpsl, a CIIMCOK U3MeHEeHHUH [IJId OTIIpaBKH depe3 stdin. Ero
MOXHO MCIIOJIb30BaTh I BalWfaliid Habopa H3MeHEHHM [0 HX peaJbHOM OTIIPaBKHA
(HeHyJIeBOM KOJf OTMEHseT OTIIPaBKYy U3MeHeHU).

BpeMsi OT BpeMeHH, KaK YacTh HOPMaJIbHOU pa6oThl, Git BHIIOJIHSIET C60PKY Mycopa BHI30BOM
KOMaH/BI git gc --auto. XyKk pre-auto-gc BBI3BIBaeTCS HEIIOCPE[CTBEHHO Ilepe] BHIIIOJTHEHHEM
oreparuu C60pPKH Mycopa ¥ MOXKET OBITH HCIIOJIb30BAH I YBEIOMJIEHHS O €€ 3aIyCKe WJIH IS
eé OTMeHBI, eCTU cefuac He caMoe ITO/IXO/ISITEee JIJIST ITOT0 BpeMsl.

XyKH Ha cepBepe

B [romosiHeHMe K XyKaM Ha CTOpPOHe KJIMEHTa, KaK CHUCTEeMHBIM aJMUHUCTPATOP Bbl MOXKeTe
UCII0JIb30BaTh HECKOJIBKO Ba)KHBIX XYKOB Ha CepBepe [JId Balller0 IIPpOeKTa, TeEM CaMbIM
obecrieyrB BBIIIOJIHEHUE IIPAKTHUUYECKU JIFOO0M IOJUTHUKU. ITU CKPUITHI BBIIOJIHSIKTCA [0 U
IIocJIe OTIIpaBKU Ha cepBep. Pre-XyKu MOTyT BO3BpalllaTh HeHyJIeBOM KO/ B JII0O0M MOMEHT, UTO
OTMEHUT Ilepefauy U OTIIPAaBUT COO0OIeHMe 00 OINMOKe KJIHMEHTY; TaKUM 00pasoM BbI MOXKeTe
peasr3oBaTh CKOJIb YTOLHO CJI0KHYIO IIOJIUTHUKY.

pre-receive

XyK pre-receive 3aIllycKaeTcsl IePBBIM IIPU CTapTe MOJyUYeHUs: JaHHBIX 0T KireHTa. OH IoJiyyaeT
Ha stdin CITHCOK OTIIPaBJIeHHBIX U3MEeHEHUH U eCJTH 3aBePIIaeTCs HeHYJIEBBIM KO/IOM, TO HU O/THO
W3 HUX IPUHITO He 6yIeT. ITOT XYK MOYKHO HCII0JIb30BaTh [IJIT TOTO, YTOOHI YOEMUTHCS UTO BCE
W3MEHEeHUs] MOXKHO IPUMEHHUTH METO/IOM IIePpEMOTKH BIIEpPEN, a TaK >Ke s IPOBEepKH IIpaB
IOCTyTIa.

update

XyK update 0UeHb ITOXO0>K Ha pre-receive, 3a UCKJIIOUEHHUEM TOTO, UTO OH BBITIOTHSIETCS 1T KAYKIOH
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BeTKH, KOTOPYI0 OTIIPaBHUTeJb IIbITaeTcsd OOHOBUTh. EC/IM OTIIpaBUTe/]b IIBITAeTCI OTIIPABUTH
M3MEHEHHs B HeCKOJbKO BeTOK, TO pre-receive XyK OyZeT BBI3BaH OJHOKpATHO, a update
BBIIIOJIHEH [UIA KaKJOM H3MeHseMON BeTKHU. BmecTo uTeHHA u3 stdin, XyK IpUHUMaeT TPHU
apryMeHTa: Ha3BaHHe CCBLIIKH (BeTKa), SHA-1-XeIll, Ha KOTOPBIM YKa3blBaJla CChLIKA [0 OTIIPaBKH,
U SHA-1-xXelll KOMMHUTA, OTIIPABJIAEMOIO0 I10JIb30BaTeIeM. EC/IM CKpPHUIT 3aBepllaeTcss HeHYJIeBBIM
KO/IOM, TO OTKJIOHSIFOTCSI BCe€ M3MEHEHHs TOJILKO /IS TeKYIeM BeTKH, IIPU 3TOM HM3MEHEHHUS [JIt
IPYTHUX BETOK BCE eIlé MOTyT ObITh IIPUMEHEHHI.

post-receive

XyK post-receive BBI3BIBaeTCs II0C/Ie OKOHYAHUS BCETO IIPoIiecca ¥ MOKeT OBITh MCII0JIb30BaH JJIsd
00HOBJIEHHS APYIHUX CEPBHCOB WX YBeJLOMJICHHU I10JIb30oBaTesieil. OH MpUHUMaeT Ha stdin Te Jxe
IaHHBIe, UTO U XYK pre-receive. FCII0Ib30BaTh €ro MO>KHO, HaIIpUMep, I e-mail pacCcblIKY, 1
yBelOMJIEHUs CepBepa HeIIpPephbIBHOM HHTerpaliyd WJIW OOHOBJIEHUS CHUCTeMBl YIIpaBJIeHUs
3aZladyaMHu — pa3obpaB Co06IjeHHe KOMMHUTA, MOYKHO OIIpefleIUTh HeOOXOAMMOCTh CO3[JaHMUs,
M3MEHEeHHUs MM 3aKPBITHA KaKHUX JIM00 3a7a4. ITOT XYK He MOYKeT IIpepBaTh IIPOLIeCcC, HO KIUeHT
OCTaéTcd IIOAKIIOYEHHBIM II0OKA OH He 3aBeplINTCd, I[I03TOMy M30eraiTe BBIIIOJIHEHUSA
IJIATeJIbHBIX OIlepalyi.

Ecyii BBl IHINETe CIleHApUIH/XYK, KOTOPBIN ApPyTHe MOJDKHBI OYAYT IIPOUYUTATh,
Q HCIIOJIb3YITe IJIMHHBIE BepCUU IIapaMeTpoB KOMaH[HOU CTPOKH; Uepe3 IIeCTh
MecsiIieB BhI 6yZieTe Hac 6J1aroapuTh.

IIpuMep NpUHYAUTEIHLHOU IMOJIUTHKH Git

B aTOM paspesie BBl CMOJKeTe IIPUMEHUTH I10JIydeHHble 3HaHUA 19 CO3/LaHus paboyero Iipoiiecca
Git, mpu KOoTOpoM OyJeT IHIPOBepATbCI QGopMaT COOOIeHUs KOMMHUTA U OIlpefeeHHbIM
I10JIb30BaTeJIIM OyjJleT paspellleHO U3MeHSATh COLepKUMOe 3aJaHHBIX KaTaJIorOB IIpOeKTa. Bel
Co3JjafiuTe KJIMEHTCKHWe CKPUITHl, KOTOpble IIOMOIYT paspaboTyuKaM IIOHATH, KOIZa HX
U3MeHeHUs OyyT OTKJIOHEHBI, a TaK)Ke CepBepHble CKPUIITHI, KOTOpPhIe ObecrieyaT BHIIIOJTHEHUE
3aJlaHHBIX II0JIUTUK.

CKpHUIITHI, KOTOpble OYAYT IIpUBe/leHbl HIDKe, HallMcaHbl Ha Ruby; oTyacTy 110 IIpUYMHe Halllel
UHTeJUIeKTyaJIbHOM MHEePIIMH, HO TakyKe U II0TOMY, YTO Ruby Jierko uurTaTtsh, jake eCiIU BBHI He
nuimuTe Ha HEM. K ciaoBy, J060M sA3BIK  OyAeT paboTaTb —BCe IIPUMEPHl  XYKOB,
pacrpocrpaHsieMble C Git, HancaHbl Ha Perl wian Bash; ¢ HUMU BBl MOXKeTe 03HAaKOMUTHCH,
II0CMOTpPeB IIPUMepHI.

CepBepHbIil XyK

Ha cTropoHe cepBepa BcA pabora IIpousBoguTcd B ¢aiye update u3 kartasora hooks. Xyk update
3aIlycKaeTcs OJHOKPATHO ISl KayKI0M OTIIpaBJIieMOl BeTKH U IIPUHUMaeT TPU I1apaMeTpa:

* CcplIKa Ha BETKY, B KOTOPYIO ITPOM3BOAUTCA OTIIPaBKa
° TeKymaH pPeBU3NAd BETKHY Ha3HAUYeHUA

* OTmpasisieMasi peBU3HUSA

Taxk >Ke MOXXHO IIOJIYUHUTh HMS II0JIb30BaTeEJIsA, ITPOHU3BOMAINIETO OTIIPABKY, €CJIH I/IEI‘/JICTBI/IFI
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BBIIIOJIHSIFOTCA 110 IIPOTOKOJIy SSH. EC/TH BBI HACTPOMJIM ayTeHTUQHUKAIIHIO 110 ITyOJIMIHOMY KIII0Uy
HCIIOJIb3ysl OJHOTO IIOJIb30BaTesss (HallpUMep, «git»), TO BaM IIOTpeOyeTcs MCIIOIb30BaTh
IOIIOJTHUTE/ILHYI0 00EPTKY KOMaHHOM 000JI0YKH, UTOOBI OIIpe/le/IUTh PeaJbHOI0 I10/Ib30BaTeNIs
II0 ero IIyGJIMYHOMY KJIIOYY U IPaBHJIBHO YCTAaHOBUTHL IlepeMeHHYI0 OKpykeHHUs $USER. [lasee
IIpefIIosIaraeTcs, uTo nepemeHHast $USER yoke cOepsKUT MM IIOJK/IIOUMBIIEr0Cs I10JIb30BaTels,
II09TOMY CKpHIT update HauMHaeTcsd co cbopa HE06XOAUMOM MHPOPMAaIIHHU:

#!/usr/bin/env ruby

$refname = ARGV[O]
$oldrev = ARGV[1]
$newrev = ARGV[2]
$user = ENV['USER']

puts "Enforcing Policies..."
puts "(#{$refname}) (#{$oldrev[0,6]1}) (#{¥newrev[0,6]})"

/la, 37lech HCIIOJIB3YIOTCA II06ajJbHble IlepeMeHHble. He cyfuTe CTPOTO—3TO CaMBIA IIPOCTOH
CII0Cc00 JeMOHCTPaIUH.

IIpoBepka ¢popmaTa COOGIIEHUSI KOMMHUTA

Bamra mepBas 3ajjada— cesaTh TaK, YTOOBI KaKAbBIM KOMMUT COOTBETCTBOBAJ 3a/laHHOMY
¢opmaty. IIpeaItosnoKUM, YTO COOOIIeHHe KaXK/[0T0O KOMMUTA JOJ/DKHO CO/leprKaTh CTPOKY BH7A
«ref: 1234», Tak KaK BBl XOTHUTE CBSI3aTh KaKAbIM KOMMHT C COOTBETCTBYIOIIIUM 3JIEMEHTOM B
Ballled CHUCTeMe yIpaBJeHHsl 3ajadaMu. [[JI1 3TOr0 BaM IIOHA0OUTHCS IIPOBEPSTH KarKIbIU
IoJIy4aeMbli KOMMUT, UCKaTh B COOOIIIeHUH 3a/IaHHYI0 IIO/ICTPOKY U, B ClIydyae eé OTCyTCTBUS B
COO0GII[eHNH JTI060T0 M3 KOMMUTOB, IIpeKpaliaTh 06paboTKy ¢ HEHYJIeBhIM KO/IOM, YTO IIPUBENET K
OTKJIOHEHUIO OTIIPaBKHU I1eJIUKOM.

Brl Mo)KeTe MOJMYy4YUTH CHHCOK SHA-1 3HaueHUIl BCeX OTIIPAaBJIIeMBIX KOMMUTOB IIepefiaB
3HaueHHs1 $newrev U $oldrev HU3KOYpOBHeBOM KomaHze Git mojy Ha3BaHWeM git rev-list. B
IeUCTBUTeJbHOCTH, 3TO KOMaHAa git log, KoTopasd II0 YMOJYaHUIO BBIBOAUT TOJILKO CIIMCOK
3HaueHuil SHA-1 1 Hudero 6osibine. II09TOMY, A1 IMOJIydeHUs ciicKka SHA-1 Xelreii KOMMHUTOB,
HaXOJAIIUXCA MeXAYy ABYMA 3aJaHHBIMU, BaM CJefyeT BBIIIOJIHUTH, HaIlpUMep, CIeAYIOIIYIO
KOMaHJYy:

$ git rev-list 538c33..d14fc7

d14fc7c847ab946ec39590d87783c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢13f0be
23407131be950e2a8d078e6141f5cd20cTeb1ad3
dfa04c9ef3d5197182f13fb5b9b1fb7717d22223a
17716ec@f1ff5c77eff40b7fe912f9f6cfd0ed75

g xKakporo SHA-1 xellla M3 IIOJIyYeHHOTO pe3ysbTaTa MOJKHO IIOJIYYUTH COOTBETCTBYIOIIEe
coobIleHre KOMMHTA U C IIOMOIIBI0 PEeryJIIpHOIO BBIpa)KeHHUS IIPOBEPHUTH HaTUYKe HCKOMOM
IIOJICTPOKH.
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OcTasIoCh BBIACHUTH KaK IIOJYYUTh COOOIeHHe KOMMUTA, 3Has ero SHA-1 xer. YToObI IIOJYYUTH
COZIEP’)KUMOE KOMMUTA, CJIeflyeT UCII0JIb30BaTh APYI'yI0 HU3KOYPOBHEBYIO KOMaHAy git cat-file.
Bosiee fmeTajsibHO MBI PacCMOTPUM 3TH HU3KOYPOBHEBble KOMaHIbI B pasiese Git usHyTpH; a
ceMyac II0Ka>keM, 4TO 3Ta KOMaH/la BaM JIa€T:

$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

Change the version number

CaMBI¥ IIPOCTOM CIIOCO6 M3BJIEUBL COOOIeHHWe KOMMUTA — 3TO HAUTHU IIEPBYIO IIYCTYI CTPOKY U
B3STh BCE, UTO HAET IIocae Heé. B cumcrtemMax Unix m Mac 3TO MOYKHO ClejaTh C IIOMOIIIBIO
IporpaMmal sed:

$ git cat-file commit ca82a6 | sed '1,/7$/d"
Change the version number

Bbl MO)KETe HCIIOIb30BaTh 3Ty MAarudyeckyrdo KOMaHAy /I UM3BJIEYEHHUS COOOIIeHUS
OTIIPaBJIIEMOr0 KOMMUTA U IIpephIBaTh IIPOBEPKY B CIydae, KOIZa UTO-TO He COOTBETCTBYeT. /IS
IIpephIBaHUS BBHIIIOJIHEHUSI CKPUIITa W OTKJOHEHMS OTIPaBKH HCIIOJIb3yHTe HEHYJIeBOM KOZ
Bo3BpaTa. [Io;THOCTHI0 GYHKIIHS BRIIJIIAUT CIeYIOIINM 06pa3oM:

$regex = /\[ref: (\d+)\1/

# enforced custom commit message format
def check_message_format
missed_revs = ‘git rev-list #{$oldrev}..#{$newrev} .split("\n")
missed_revs.each do |rev|
message = ‘git cat-file commit #{rev} | sed '1,/7A$/d"’
if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end
check_message_format

PasMellleHHe yKa3aHHOTO KOJja B CKpuITe update IIpHBe/ieT K OTKJIOHEHUIO BCeX 0OHOBJIEHUH, B
KOTOPBIX COJIEPrKAaTCS OAMH MJIM HECKOJIBKO KOMMUTOB C COOOIIeHHeM, KOTOPOe He COOTBETCTBYeT
BallleMy IIpaBHILY.

KoHTpoJIb JOoCTyIIa IO CIUCKY MMEH IOJIb30BaTe el

HperZLHOJIOXCI/IM, Bbl XOTHTE IIPUMEHHUTH MEXaHH3M KOHTPOJIA MOOCTyIIa Ha OCHOBE CIIMCKOB
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KOHTPOJIA [0CTyIIa, II03BOJIAIOIIUI OIIpeJileJIeHHBIM II0JIb30BaTelAIM BHOCHUTH H3MeHeHUs B
oIpeZieJIeHHBIE YacTH Balllero IpoeKkTa. K IIpruMepy, HEKOTOPBIE I10JIb30BaTeIM MMEIOT II0JIHBIA
IOCTYII, a Apyrue MOIYT U3MEHATHb TOJIBKO OIIpefiesIéHHble KaTaJIOTM IIpOeKTa WK OT[e/IbHbIe
¢darbl. /lyig peajsusaliiy 3TOrO, CjeAyeT 3allyMcaTh 3TH IIpaBuia B ¢ana acl, HaXONALTUNCA B
PeIo3UTOPHU Ha cepBepe. 3aTeM 0OHOBUTH XYK update, UTOOBI OH MCII0JIb30BAJI 3TU IIpaBuUJIa IIPA
IIPOCMOTpe CHHCKa (QaiIoB B OTIIPaBJIgeMBIX KOMMHUTAaX I OIIpe[eJIeHHs Ha/JMuud IIpaB
ZOCTyIIa KO BCeM 3THM ¢daiijyiaM y OTIIPaBJIAOIIEro II0/Ib30BaTe .

IlepBoe, 4YTO HAAO CHAeJaTb—I3TO CO34aTh CIKMCOK KOHTPOJIA [OCTyIIa. 3[ech CJIefgyer
HUCII0/Ib30BaTh GopMaT, KOTOPBIM O4YeHb IT0X0XK Ha CVS U mpejcTaBigeT COO0M CIIMCOK CTPOK, B
Ka)KZ,0M M3 KOTOPBIX IIepBOe I10JIe MMeeT 3HadyeHHe avail MM unavail, BTOpoe I10JIe COLEpP>KUT
CIIMCOK I10JIb30BaTeJIeH, pas/ie/IEHHBIX 3aIIATOM, a TpeThe I10JIe — 3TO IIYTh K ¢pailly UIu KaTajory,
IJI1 KOTOPOTO IIPUMeEHseTCsd 3TO IIpaBHJIO (IIyCTOe 3HaueHWe II0/ipasyMeBaeT OTCYTCTBHUE
OrpaHUYeHUs). B kKauecTBe pas/iesInTe I AJI 9TUX I10JIel IPUMeHsIeTCsl BepTHUKaJIbHasg uepTa (|).

B ciydae, KoIja y Bac eCThb IpyIIla afMHUHUCTPATOPOB, HECKOJBKO TeXHWYECKHUX ITHcaTesed C
TOCTYIIOM K KaTaJIoTy doc ¥ OZMH pa3pab0oTUYHK, Y KOTOPOTO eCTh /IOCTYI TOJBKO K KaTajoraM lib
U tests, ¢paly co CIIMCKOM KOHTPOJIS IOCTYIIA OY/IeT BBIIJISAETh TaK:

avail|nickh,pjhyett,defunkt, tpw
avail|usinclair,cdickens,ebronte|doc
avail|schacon|1lib
avail|schacon|tests

11 Hadasla HY>KHO IIPOYMTaTh 3TH [JaHHble U COPMHUPOBATH CTPYKTYPHI I AaJIbHENIero
HCII0JIb30BaHUs. C I1eJIbI0 YIIPOIeHUs 37eCh MBI HCII0Jb3yeM TOJIBKO JAHPEKTHBHI avail. Hioke
IIpeJiICTaBJIeH MeTOoJl, KOTOPBIM BO3BpalljaeT acCOLMAaTHBHBIA MAacCUB, B KOTOPOM KJIIOUYOM
SIBJISIETCS MM II0JIb30BaTeJIs, a 3HaYeHHeM — MaCCUB ITyTel, K KOTOPBIM II0JIb30BaTeslb UMEeT
IOCTYII Ha 3aIIUCh.

def get_acl_access_data(acl_file)
# read in ACL data
acl_file = File.read(acl_file).split("\n").reject { |line| line == "' }
access = {}
acl_file.each do |line]|
avail, users, path = line.split('|")

next unless avail == 'avail'
users.split(',").each do |user|
access[user] ||= []
access[user] << path
end
end
access

end

Jl1s TIpeficTaBJIEHHOTO paHee ¢aiisia CIKMCKa KOHTPOJIA JOCTyIIa 3TOT METO], BEPHET CJIeIyIOITYI0
CTPYKTYPY IaHHBIX:
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{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}

Temepb, KOIZIa BOHIPOC C IIpaBaMHM [IOCTyIIa peIIéH, HeoOXOJUMO H3BJIeYb CIIMCOK IyTewH,
W3MeHeHUs] II0 KOTOPBIM IIPUCYTCTBYIOT B OTIPaBJsIEMBIX KOMMMTAX, UYTOOBI YOeIUTbCS B
HaJIMYUH JIOCTYIIa K HUM Y OTIIPABJISIOIIETO IT0JIH30BaTEJIS.

Crrcok ¢anaoB OZHOTO KOMMMUTA MOJXKHO JIETKO IIOJIYYUTH, HCIIOJIB3YS OIIIUI0 --name-only
KoMaH/bI git log (KpaTKo paccMaTpUBaJIoCh B [71aBe 2):

$ git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

Ec/ii BOCHOJIB30BaThCS CTPYKTYPOH [aHHBIX, IIOJy4eHHOH MeTomoM get_acl_access_data, u
IIPOBEPUTHL COOTBETCTBHE MyTed M3 KaKIOr0 KOMMHTA Ha COOTBETCTBHE e, TO MO>KHO
OTIpeIeTUTH HaJIMYHe IIPaB IOCTYIIA Y IT0JIb30BaTE IS Ha OTIIPaBKy BCEX KOMMHTOB:
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# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('acl')

# see if anyone is trying to push something they can't
new_commits = ‘git rev-list #{%oldrev}..#{$newrev}'.split("\n")
new_commits.each do |rev|
files_modified = ‘git log -1 --name-only --pretty=format:'" #{rev}'.split("\n")
files_modified.each do |path|
next if path.size ==
has_file_access = false
access[$user].each do |access_path]|
if laccess_path # user has access to everything
|| (path.start_with? access_path) # access to this path
has_file_access = true
end
end
if !'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end
end

check_directory_perms

B pesysibTaTe, BBI IIOJTydaeTe CIIMCOK OTIIPABJIsIeMBIX KOMMHTOB KOMaHZoN git rev-list. 3aTem
IJI1 Ka’KZ0Oro KOMMHTA H3BJIeKaeTe CIIHCOK (alyioB W IIpoBepseTe HajlWyWe IIpaB JOCTyIla Y
OTIIPaBJISAOIIETO II0JIb30BaTe sl Ha UX U3MeHEeHUe.

Terepp BaIllM II0JIb30BaTeJX He CMOIYT OTIPaBHUTb KOMMHUTBI C IIJIOXO OQOPMJIEHHBIMU
COOOIIeHUAMM HUJIU COofeprKallye U3MeHeHUd B QaiiyiaX, HaXOAAIIUXCA 3a IIpefielaMy 3alaHHBIX
Iy TeMn.

TecTupoBaHue

Ecox BBIIOJTHUTE chmod u+x .git/hooks/update masa ¢aitna, B KOTOPBIM BaM CjlefyeT IIOMEeCTUTh
BeCh IIPUBEJEHHBIN BBIIIE KO, U IIOIBITaeTeCh OTIIPABUTH IIOXO OQOPMJIEHHBINI KOMMUT, TO
II0JIyYHTe IIPUOIU3UTEIBHO CIefiyIolee coo0IeHue:
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$ git push -f origin master
Counting objects: 5, done.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 323 bytes, done.
Total 3 (delta 1), reused @ (delta 0)
Unpacking objects: 100% (3/3), done.
Enforcing Policies...
(refs/heads/master) (8338c5) (c5b616)
[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master
To git@gitserver:project.qgit
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

3/ech CTOUT 06paTUThL BHUMaHKe Ha HECKOJILKO MHTEPeCHBIX MOMEHTOB. [lepBoe — 3TO MOMEHT
HayaJia paboTHI XyKa.

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

Kak BBl IIOMHHUTe, 3TU CTPOKHU BBl BBHIBOAWUTE B CaMOM Hadaje CKpuIllTa update. Bcé, 4To Balll
CKPHIIT BEIBOAUT B stdout, OyzeT repejaHo KIWEHTY.

BTopoe, Ha 4TO cieyeT 00paTUTh BHUMaHUE, 9TO CO0OIIeHHe 006 OIIMOKe.

[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master

[lepBasi CTpOKa — 3TO Ballle COOOIIeHHe, IBe ApPyrue Ao6asiseT Git coobIrasi, yTo cKpUIT update
3aBEPIIMJICSI C HEHYJIEBBIM KOJIOM, UTO ITPUBEJIO K OTKJIOHEHUI0 OTIpaBKU. Hy M HaKOHEI, y Bac
€CTh BOT 3TO:

To git@gitserver:project.git
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

BHGCB MO’KHO YBUIETH COO6IH€HH€ 00 0TKase JJIsA KaH(HOﬁ K3 BETOK, KOTOPhbI€ OTK/JIOHKJI Bdlll XYK,
IIPpHU 3TOM 6y,zqu ABHO YKa3daHO, YTO UMEHHO OH sABJIAETCA HpH‘{I/IHOI)'I OTKa3a.

Bojiee TOro, ecJIM KTO-TO OTpPeNaKTHUpPyeT Gaill, Ha M3MeHEHHe KOTOPOTO y HEero HeT IIpaB, U
TIOIIBITAETCSI OTIIPABUTH COJEPIKAIIMHA 3TO HU3MeHeHHe KOMMHUT, TO IIOJYUYHT AaHaJOTHYHOE
coobiieHre. HampuMep, ecad TeXHUYECKUM IIMcaTesb IIONBITAeTCS OTIPaBHUTh KOMMHUT,
cofiep>Kalui U3MeHeHUs B KaTajiore 1ib, To OH YBUIUT CJIeyIOIIEE:
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[POLICY] You do not have access to push to lib/test.rb

C MOMeHTa KaK CKPHIIT update CyIIeCTByeT M UCIIOJIHSIEM, Balll PeIIO3UTOPUH He GY/IeT CoZep KaThb
KOMMHUTHI C COOOGIIleHHeM, Hey/IOBJIeTBOPSIOIIEM YCTaHOBJIEHHOMY IIAa6GJIOHY, a [OCTYII BaIllUX
TI0JTh30BaTeJIeH Oy/IeT OTpaHUYEH.

KitmeHTCKHE XYKH

HemocTaTKOM 3TOTO IOJXOJA SIBJISIeTCI HeM30e)KHOe HBIThE BAIllUX I10JIb30BaTeJiell, K KOTOpoOMY
IIPUBOJUT OTKJIOHEHWE OTHPaBKH KOMMHUTOB. IlosydeHHe OTKasa B IOCJIeIHUI MOMEHT IIpH
OTIIpaBKe TIaTeJbHO IIPOJyMaHHOM pabOThl MOYKeT CHJIBHO pacCTPOUTh U BBI3BATh
HeIIOHUMaHUe; KpoMe 3TOr0, IMPUAETCI elllé aKTyaJau3upoBaTh HCTOPUIO, YTO He BCeraa st
CJ1ab0HEPBHBIX.

PelleHveM B [aHHOM CHUTyalluM SBJIAeTCd IIpef0oCTaBJieHHe KIHEeHTCKHUX XYKOB, KOTOpPBIe
I10J1b30BaTeJ X MOIYT HCIOJIb30BaTh JJIS IIOJyYeHUsS YBeJOMJIEHUU, KOIZa OHU [[eIal0T TO, UTO
cepBep CKOpee BCero OTKJIOHUT. TakuM 00pasoM OHM MOTYT UCIPaBUTh JIXOObIE IIPO6JIEMBI 10
CO3JjaHUs KOMMMUTA U 10 TOTO, KaK HCIIpaBJieHHe IIpobJyieMbl CTaHeT ropaszo cjaokKHee. Tak Kak
XyKHA He KOIIMPYITCHd IIPU KJIOHUPOBAaHUM PEIO3UTOpPHs, BaM CJefyeT pacIlIpoCTPaHATb UX
KaKUM-TO JIPyTUM CII0COO0M, a BalllH I10J1b30BaTeJU JIOJDKHBI OYIYyT UX CKOIIMPOBATh B KaTajor
.git/hooks ¥ czesaTh UCIIOIHIeMBIMU. BBl MOXKeTe XpaHUTh 3TU XYKU BHYTPU IIpOeKTa WU B
OT/leJIbHOM IIpOeKTe — B JII060M ciaydae Git He yCTaHOBUT UX aBTOMATUUYECKHU.

[ Hadyajla, HeOO6XOAHMMO IIPOBEPSATH COOOIeHHWe KOMMHUTA HeIIOCPeACTBEHHO Ilepefl ero
co3JjlaHueM, TaK BBl OyZieTe yBepeHBbl, YTO CepBep He OTKJIOHMWT Ballld U3MeHEeHUs K3-3a ILJIOXO
0QOpPMJIEHHBIX COOOIIeHUI. JTO peasu3yeTcsd CO3faHHeM commit-msg Xyka. EciM uuTaTh Qaui,
IepeflaHHbI B KayecTBe IIEPBOI0 apryMeHTa, M CpaBHUBAThL €ro COJEP)KHUMOe C 3aJaHHBIM
rabJIOHOM, TO MOYKHO 3acTaBUThb Git OTMeHATH CO3JaHHe KOMMHTa B ClIydae OTCYTCTBHA
COBITa/IEHUA:

#!/usr/bin/env ruby
message_file = ARGV[@]
message = File.read(message_file)

$regex = /\[ref: (\d+)\1/
if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"

exit 1
end

Eciim ckpunt Ha Mmecte (.git/hooks/commit-msg) M HCIIOJIHSEeM, a BBl CO3[aéTe KOMMUT C ILJIOXO
0pOpMJIEHHBIM COOOIIleHUEeM, TO YBUUTe CIeIyIOlee:

$ git commit -am 'Test'
[POLICY] Your message is not formatted correctly
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B atoMm ClIydae KOMMHT CO3IdaH He€ GYILGT. O,Il;HaKO, eC/IM Ballle COO6U.I€HI/I€ COOTBETCTBYET
3aJaHHOMY HIa6JIOHy, TO KOMMUT 6y,z[eT CO3[1aH:

$ git commit -am 'Test [ref: 132]"
[master e@5c914] Test [ref: 132]
1 file changed, 1 insertions(+), @ deletions(-)

Jlasee, cienyeT yOeqUTHCS, UTO BHECEHHbIE H3MEHEHUSI COOTBETCTBYIOT BaIllM IIpaBaM /J[OCTYIIa.
Eciu B KaTajore .git copmepykurcs ¢paiyl cIrcKa KOHTPOJIL JOCTYIIa, KOTOPBIM HCIIO0JIb30BaJICS
paHee, TO CJIeIyIOIIUHI pre-commit CKPUIIT IOMOYKET BaM peajn30oBaTh TaKylo IIPOBEPKY:

#!/usr/bin/env ruby
$user = ENV['USER']
# [ insert acl_access_data method from above ]

# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('.git/acl')

files_modified = ‘git diff-index --cached --name-only HEAD'.split("\n")
files_modified.each do |path|
next if path.size ==
has_file_access = false
access[$user].each do |access_path]|
if laccess_path || (path.index(access_path) == 0)
has_file_access = true
end
if !'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end

check_directory_perms

ITOT CKPUNOT IIPaKTUYeCKU TAaKOM >Ke KaK U CepBEepHBIM, 3a HCKJIHYEHHEM [BYX Ba’KHBIX
OTJIMYUM. Bo mepBBIX, ¢aiy CIMCKa KOHTPOJIA JOCTyIla HaXOAUTCSI B APYIrOM MecTe, TaK Kak
CKPHUIIT 3aIlyCcKaeTcd K3 pabouyero Karajgora, a He u3 Karajora .git. IToaToMy HeoOGXOZUMO
U3MEHUTH NyTh K Qpaiy C:

access = get_acl_access_data('acl")

Ha CJIeAYIOLIIHI:
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access = get_acl_access_data('.git/acl')

BTOpOE OTJIMYHME COCTOMT B CIIOCO0Oe IIOJIY4€eHHS CIIHCKa N3MEeHEHHBIX (l)aﬁﬂOB. Eciu Ha cepBepe
METO/] U3BJIEKAET €Iro U3 UCTOPHUHU KOMMMHTOB, TO B I,Z[aHHBII\/'I MOMEHT Ha CTOPOHE K/IIMeHTa KOMMHT
eme He CO3aH, II03TOMY HU3BJIEKATH 3TOT CIIMCOK HeO6XO/II/IMO 13 MHAEKCA. Bmecto

files_modified = ‘git log -1 --name-only --pretty=format:'' #{ref}"

cienyeT UCII0JIb30BaTh:

files_modified = ‘git diff-index --cached --name-only HEAD'

BOT U BCe OTJIMYHS— B OCTAJIHLHOM CKPHIIT paboTaeT OAMHAKOBO. TakK >Ke IIPe/IoJIaraeTcs, UTo
JIOKaJbHO CKPUIT GYJeT 3aIyCKaThCs OT MMEHU TOTO >Ke IT0Jb30BAaTe s, UTO ¥ Ha yAAJEHHOM
cepBepe. Eciii MM Ballero JIOKaJbHOTO II0JIb30BaTe sl He COBIA/IaeT C HMEHEM I10/Ih30BaTe s Ha
cepBepe, TO CJIeyeT 3aaTh 3HAUEHUE IIePEMEHHOM $user BPyUHYIO.

Emé omHa Belllb, KOTOPYI0 MOJKHO 37[eCh CHeJlaTh, 3TO YOEeAHUThCS, YTO II0JIH30BaTeb He
OTIIpaBJsieT BETKH, KOTOpPhIe He MOTYT OBITh OGHOBJIEHBI IIPOCTHIM CMeITleHHeM BIepén. YToOb!
CO3/IaTh TaKyI CUTYaIUI0, BaM HY>KHO JIN60 Iepe6asupoBaTh y>Ke OTIpaBJIeHHBIH KOMMMUT, JTH60
TIIOITBITAaTHCSI OTIIPABUTD APYTYIO JIOKATHLHYI0 BETKY B TY YK€ YIAIEHHYIO.

[IpenrosoKUM, YTO Ha CepBepe y)Ke  BKJIKYEHBl onuu receive.denyDeletes wu
receive.denyNonFastForwards mysi obecrieyeHUsI IOJIUTUKU, II03TOMY BOCIIPOM3BECTH CUTYaIlUI0
MOKHO TOJILKO ITlepe6asrupoBaB OTIIpaBJIeHHbIe KOMMMUTHL.

Hioke mpepcTaBjieH CKpPUNT pre-rebase, KOTOPBIM BBIIOJIHAET TaKyl HPOBepKy. OH mosydyaeT
CIIMCOK KOMMMTOB, KOTOpBIe BBl coOMpaeTeCh IlepesalnicaTb, U IIpOBepseT HX Hajluudue B
yAaJeHHbIX BeTKaxX. EciiM XOoTs Obl OJMH M3 3TUX KOMMUTOB OyZeT AOCTYyIleH U3 KaKOM-JIub0
YAAJIEHHOU BeTKH, TO IIpOIiecc IepebasvpoBaHus IIpephIBaeTC.
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#!/usr/bin/env ruby

base _branch = ARGV[0@]

if ARGV[1]

topic_branch = ARGV[1]
else

topic_branch = "HEAD"
end

target_shas = ‘git rev-list #{base_branch}..#{topic_branch}".split("\n")
remote_refs = ‘git branch -r'.split("\n").map { |r| r.strip }

target_shas.each do |sha|
remote_refs.each do |remote_ref|
shas_pushed = ‘git rev-list M#{sha}"e refs/remotes/#{remote_ref}"
if shas_pushed.split("\n").include?(sha)
puts "[POLICY] Commit #{sha} has already been pushed to #{remote_ref}"
exit 1
end
end
end

CKpUIT HCIIOJb3yeT CHHTAKCUC, KOTOPHIM He OBLI PacCMOTPeH B pasfese Bribop peBU3HMNL.
I10JTy4UTH CIIMCOK KOMMUTOB, KOTOPEIE y>Ke ObIIN OTIIPpaBJI€Hbl, MOYKHO C IIOMOIIIBI0 KOMaH/IbI:

‘git rev-list M{sha}"@ refs/remotes/#{remote_ref}"

CuHTakcuc SHAN@ mO3BOJISIET IIOJIYYUTH CIIMCOK BCeX POAUTEer KOMMMTA. Bbl HIUTEe JIFOOOM
KOMMMUT, KOTOPBIA [OCTYIIEH OTHOCHUTEJBLHO IIOCIeJHero KOMMHUTA Ha YyAAJEHHOM cepBepe, HO
HeJIOCTYIIeH OTHOCHUTEJILHO JII0O0I0 POAUTesS OTHpaBisgeMblXx SHA-1, 4TO oIipefesisieT IIPOCTOe
CMellleHHe BIIePEs,.

OCHOBHOM HeJIOCTaTOK 3TOTO MOJX0/Ia B TOM, UTO OH MOYKeT GHITH OUeHBb Me/IJIEHHBIM U He Bceraa
HeoOX0lUM —ecJIM BBl He ¢QopcupyeTe OTIPaBKy omnmmed -f, TO cepBep OTKJOHHUT eé cC
COOTBETCTBYIOIIIMM IIpeAyIpeskJeHreM. TeM He MeHee, 3TO HWHTepecHas 3afaya, KOTopas
TeOpeTHYeCKHU MOKeT BaM IIOMOYb H36e)KaTh IepebasupoBaHUs, KOTOpPOoe B 6yIyIieM, BO3MOYKHO,
MIPUIETCS UCIIPABJISITh

3aKJII0UeHHue

MBI paccMOTpesIr 60JIBIIMHCTBO OCHOBHBIX CIIOCOO0B HAaCTPOMKH KJIHEeHTa W cepBepa Git ¢ TeM,
4TOOBI OH OBLI MaKCHMaJIbHO COOTBETCTBOBaJI BAlllUM pabO4yMM IIpolieccaM U IIpoeKTaM. MBI
Y3HaJIH 0 BCEBO3MOYKHBIX HACTPOMKAaX, aTpUOyTax $paiyoB U O IlepexBaTYMKaX COOBITUM, a TaKXKe
paccMoTpesIy IIpUMep HaCTPOMKU cepBepa C COOJII0leHUeM IIOJIUTUKU. Tellepb BaM [JOJDKHO OBITh
II0 IIeYy 3acTaBUTh Git ITOACTPOUTHCA IIO[ IIPaKTHYeCKH JII000M THII paboyero IIpoliecca,
KOTOPBIA TOJIBKO MOKHO BOOOPa3UTh.
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Git 1 apyrue cucTeMbl KOHTPOJISA BEpPCU

Ham Mup HecoBepllleHeH. Kak mpaBuiio, BBl He MO)KeTe OBICTPO IlepeBeCTH CBOM IIPOEKT Ha
HUCIob30BaHue Git. THOTMa BaM IIPUAETCI UMETD [1eJI0 C IPOeKTaMH, UCII0/Ib3YIIIUMU JPYTYIO
CHUCTEMY KOHTPOJII BepCUM, XOTs BaM M He HPABUTCS, YTO 3TO He Git. B IepBoi 4acTU 3TOrO
pasjiesia BBl y3HaeTe 0 CII0c06ax UCII0b30BaHU Git B KauecTBe KJIMeHTa /11 paboThl C IIPOEKTOM,
pasMeléHHOM B APYTOi CUCTeMe KOHTPOJII BEPCUN.

B KaKoHi-TO MOMEHT, BbI, BO3SMO>KHO, 3aXOTUTE IIepeBeCTH CBOM CYIEeCTBYIOIUU IIPoeKT Ha Git. Bo
BTOPOM 4YacTH IJIaBhl BBl y3HaeTe O TOM, KaK IIPOBeCTH MUrpalrio B Git M3 HEKOTOPBIX
CrieliudUUEeCKUX CHUCTEM, a TaKKe II03HAKOMUTEeCh C MeTOJ0M, KOTOphIM OyneT paboTaTb B
HeCTaHJAPTHBIX CUTYaIIUAX, KOT/ia TOTOBLIX MHCTPYMEHTOB MUTPAIIUU He CYILeCTBYeT.

Git KaxK KJINeHT

Git ocTaBJ/IsIeT HACTOJIBKO ITOJIOKUTEIHFHOE BIIeUaT/IeHHe y pa3pab0TUYMKOB, UTO MHOTHE U3 HHUX
MIPUYMBIBAIOT CIIOCOOBI, KaK UCII0JIHL30BaTh €T0 HAa CBOEM KOMITBIOTEPE, B CJIydyae €CIH OCTaTbHas
YacTh KOMAaH[bl HCIIONb3yeT Apyryro CKB. /lis 3Toro pas3paboTaH IIeJIbIM Psifi CIleIfraIbHBIX
aZlaliTepoB, Ha3bIBaeMbIX «MOCTaMU» («bridges»). 3mech MBI pacCMOTPHUM Te, C KOTOPHIMHU BHI,
CKOpee BCET0, CTOJIKHETECh IIPU paboTe HaJ| peaJbHBIMHU IIPOeKTaMHU.

Git 1 Subversion

BecoMasi 4yacTh IPOEKTOB Pa3paboTKH C OTKPHITHIM HMCXOJHBIM KOZOM, PaBHO KaK U OTPOMHOE
KOJIMYECTBO KOPHOPAaTHUBHBIX IIPOEKTOB, [0 CHUX IIOP HCHOJb3yIOT Subversion (SVN) misa
yIIpaBJIeHUs UCXOTHBIM KOoM. OH CYIIleCTBYeT y>Ke 6oJjiee 1eCTH JIeT U GOJIBIIYI0 YacCThb 3TOTO
BpeMeHHU ObL de-flakmo eTUHCTBEHHOM CHCTEeMOM KOHTPOJISI BePCUH JJIsl IIPOEKTOB C OTKPHITHIM
HCXO/IHBIM Ko/ioM. OH Taxyke BO MHOTOM ITI0X0>K Ha CVS, cBOero mpejika — «KpECcTHOTO OTIIa» BCEX
COBpPeMEHHBIX CUCTeM YIIpaBJIeHUs BEPCUSIMHU.

OpHa W3 MHOTHUX 3aMeydaTeJIbHBIX Bellled B Git—3To IIOAfep’KKa JBYCTOPOHHEM HWHTErpaliuu C
SVN yepes git svn. 3TOT HHCTPYMEHT II03BOJIAET HCIIOJIb30BaTh Git B KauecTBe IIOJHOLIEHHOIO
SVN KJiMeHTa; Bbl MOXKeTe UCII0/Ib30BaTh BCI0 QYHKIIMOHAIBHOCTD Git /1yI1 paboThI € JIOKaJIbHBIM
perosuToprueM, CKOMIIOHOBATh PEBU3HU U OTIIPABUTHL UX Ha CepBep, CJIOBHO BBl MCII0JIb30BaIHA
00bIyHBIM SVN. /la, BBl He OCJBIIIAJNCH: MOXKHO CO3[aBaTh JIOKaJbHble BETKH, IIPOU3BOJUTH
C/IUSIHUSA, WCIIONIb30BAaTh MHIEKC [JI1 HeIIOJIHOTO IIPUMeHeHUs HW3MeHeHUH, IiepeMellaThb
KOMMMUTBI W IIOBTOPHO IpHUMeHATb HX (cherry-pick) U T.74., B TO BpeMs KaK Ballld KOJLJIETH,
UCII0/Ib3YIoIre SVN, 3aCTps/Id B ITaJIEOJIUTE. ITO OTJIMUYHBIN CIIOCO0 I10-TapTU3aHCKU BHELPUTH
Git B mportecc pa3spab0TKH M IIOMOYb COpPaTHUKaMM CTaTh 6oJjiee IIPOAYKTHUBHBIMH, a 3aTeM
IoTpe6oBaTh OT HHQPACTPYKTYPHI IIOJHOM IIOALep>XKHU Git. git svn—3TO IIepBBINA YKOJI
HapkoTuKa «PCKB», BBISBIBAKOIIETO CUIbHEUIIIee IPHUBLIKAHUE.

git svn

OcHOBHas KoMaHja g paboTel ¢ Subversion—3To git svn. OHa HpUHUMaeT HeCKOJLKO
IOTIOJTHUTEILHBIX KOMaH], KOTOpble Mbl pACCMOTPHM JIaJIee.

BakHO mmOHUMAaTh, UTO Ka)K/IBIIjl Pa3, Koraga BBI HCIIOJB3yeTe g'lt svn, BBI BS&I/IMO/:LGI;'ICTBYGTG C

400



Subversion, KoTopeI#i paboTaeT coBceM He Kak Git. I XoTd BBl MoO)KeTe CO3fjaBaTb U CIUBAaTh
JIOKaJIbHbIe BeTKH, BCE JKe JIydllle COXPAaHATh MCTOPHIO JIMHEMHOM HaCTOJIbKO, HACKOJIBKO 3TO
BO3MOJKHO, HCIIOJIb3ys IlepeMellleHre KOMMHUTOB. Takoke m3berarre OZHOBPeMEHHOM pabOTHI C
yoanéHHbIM Git cepBepoM.

He wusMeHsANTe yyKe OIYOJIMKOBAaHHYI0 MCTOPHUIO, U He 3epKaJUupyhTe H3MeHeHUsI B Git
PeIlo3UTOPHUH, C KOTOPHIM paboTaroT JIFOAU, UCII0Ib3YIoNUe Git (OHM MOTYT U3SMEHUTH UCTOPHUIO).
B Subversion MoXeT OBITH TOJILKO O/fHA JIMHeMHAas UCTOPUS KOMMUTOB. Ecik B Ballleld KoMaH/e
4acTh JirofZed ucrosnb3yeT SVN, a dyacTh — Git, ybeguTech, YTO BCe HCIOJIL3YIOT SVN cepBep st
COTPYAHUYECTBA. ITO CHeJIaeT Ballly >KHU3Hb IIPOIIIe.

VeraHnoBka

YTo68sI ONIpo60BaTh git svn B [lesie BaM IIOHaL00UTCS 0OBIYHBIN SVN perrosuTOpui ¢ IpaBoM Ha
3anuchk. Ecot BBl XOTHTe IONPOo60BaTh IIPUMeEpPHl HIDKe, BaM IIOHAJ00HUTCS KOIIMS HAalllero
TeCTOBOIO perno3uTopud. K cuacTsio, B Subversion ecTb HHCTPYMEHT svnsync, KOTOPBIHA YIIPOCTHUT
IepeHoc. /Iyig TeCTOB MBI CO3/ia/IM HOBBIM Subversion perosutopuii Ha Google Code, sBJIMIOIIUMCA
YaCTUYHOU KoIlmed IIpoeKTa protobuf —OHOIMOTEKHM I cepUaM3allid CTPYKTYPUPOBAHHBIX
INAHHBIX IJId IIepefiladd I10 CEeTH.

Ecyi BBI C HaMU, CO3/JaiiTe JIOKaJIbHBIN Subversion permo3uTopui:

$ mkdir /tmp/test-svn
$ svnadmin create /tmp/test-svn

3aTeM, IT03BOJIbTE BCEM MI0/IH30BATE/ISIM U3MEHSTh T. H. reVprops; CaMbIH IIPOCTOM CII0c06 ce1aTh
9T0 — 06ABUTH CKPHIIT pre-revprop-change, Bcerma Bo3BpalaroIiiii 0:

$ cat /tmp/test-svn/hooks/pre-revprop-change
#!/bin/sh

exit 0;

$ chmod +x /tmp/test-svn/hooks/pre-revprop-change

Terepb BBl MOXKeTe CUHXPOHU3HUPOBATh PEIIO3UTOPHUI Ha JIOKaJbHOW MallllHe, BbI3BAB SVNSYNC
init, mepefaB BXOAHOM U BBIXOJTHOM PEIIO3UTOPUH:

$ svnsync init file:///tmp/test-svn \
http://your-svn-server.example.org/svn/

HaxkoHery (SVN BaMm elllé He Hafo0esa?), MOKHO 3aIlyCTUTh CaMy CUHXPOHU3AIlHI0. 3aTeM MO>KHO
Oy/ZleT KJIOHUPOBaTh CO6CTBEHHO KO/I, BHITIOJTHUB:
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$ svnsync sync file:///tmp/test-svn

Committed revision 1.

Copied properties for revision 1.

Transmitting file data ........covvvvniiiiiiinnns, [...]
Committed revision 2.

Copied properties for revision 2.

]

Ha Bcé 11po BCé y Bac YHET HEeCKOJIbKO MUHYT, HO Ha CaMOM JieJie BaM eIllé II0Be3JI0: eC/IH OBl BBI
KOIIMPOBAa/JIM [JaHHBIE He Ha CBOM KOMIIBIOTEP, a B [PYroM YAaJ€éHHBIHA PEeI03UTOPHIH,
IIOHaL00MJICA OBl IIOUYTH Yac, HECMOTpPS Ha TO, YTO B TECTOBOM IIPOEKTe MeHbIIle COTHHU PEeBU3UM.
Subversion KonupyeT faHHBIe II0CJIeL0BATeJIbHO, CKAUMWBas I10 OJHOM PEBU3SUU U OTIIPABJIAA B
IPYroi pero3suTOPUM — 3TO ITOPasuTeIbHO HeapPeKTUBHO, HO KaK eCTh, TaK eCTh.

Ha4aJsio pa6oThI

Temeps, Korga y Bac ecThb Subversion pellosUTOpHUM C IIpaBaMH Ha 3alllMCb, MOKHO OIIPOO0BATh
TUIIMYHBIe IIPUEMBI paboTel ¢ HUM 4epes3 git svn HauHéM ¢ KoMaHZBI git svn clone, KoTopas
KJIOHHUpYeT Subversion perosuTOpUi I1eJIMKOM B JIOKa/JIbHBIN Git pernosuTopuid. Pasymeercs, Ipu
IlepeHoce peaJlbHOTO Subversion pernosuUTOpUsI HYKHO OyaeT 3aMeHUTH file:///tmp/test-svn Ha
HacTtoguui URL:

$ git svn clone file:///tmp/test-svn -T trunk -b branches -t tags
Initialized empty Git repository in /private/tmp/progit/test-svn/.qgit/
r1 = dcbfb5891860124cc2e8cch16cded42624897125 (refs/remotes/origin/trunk)
A md/acx_pthread.m4
A m4/stl_hash.md
A java/src/test/java/com/qgoogle/protobuf/UnknownFieldSetTest.java
A java/src/test/java/com/google/protobuf/WireFormatTest. java

r75 = 556a3ele7ad1fde0a32823fc7e4d04bbcfd86dae (refs/remotes/origin/trunk)
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-
svn/branches/my-calc-branch, 75
Found branch parent: (refs/remotes/origin/my-calc-branch)
556a3ele7ad1fde@a32823fc7e4d046bcfd8bdae
Following parent with do_switch
Successfully followed parent
r76 = 0fb585761df569eaecd8146c71e58d70147460a2 (refs/remotes/origin/my-calc-branch)
Checked out HEAD:

file:///tmp/test-svn/trunk r75

[IpuBeiéHHas BBIIIe KOMaHfa SIBJIAETCI KOMIIOSHUIIMEH IBYX APYTHX—git svn init 1 git svn
fetch mra ykasanuoro URL. IIporjecc KOIIMPOBaHUS 3aMMET HEKOTOpoe BpeMs. TeCTOBBIN IIPOEKT
HeBeJIUK — BCero 75 KOMMHUTOB — HO Git BEIHY>K/|eH I10CJIe/l0BaTeJIbHO CKauuBaTh SVN peBU3UU U
IpeBpamarbh uxX B Git KOMMUTEI II0 OAHOH 3a pas. /I IIPoeKTa C COTHeM WJIU THICIYeM PeBU3SHU
9TO MOJKeT 3aHATh YacChl HJIH JakKe JHH!

[TapameTpsl -T trunk -b branches -t tags roBopsaT Git 0 TOM, YTO KJIOHUPYEMBIN PeIlO3UTOPUI
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cjleflyeT CTaHAApTHOMY, HPUHITOMY B Subversion, pacIlOJIO’KeHUIO KaTaJIOTOB C TPaHKOM,
BeTKaMH U TeTaMU. Eciiu ske KaTaJIOTU Ha3BaHbI II0-IPYTOMY, MO>KHO YKa3aTh UX SIBHO, UCIIOIb3Ys
9TH ITapaMeTphl. BoIBIITMHCTBO Subversion pero3uTopueB CJIeYIOT 3TOMY COIJIAIIIEHUIO, II03TOMY
IJIsT 3TOM KOMOMHAITMK ITapaMeTpPOB CYIIeCTBYeT COKpallleHHe -S, YTO O3HauaeT «CTaHJapTHOe
pacrioio’KeHHue KaTajJoroB» Ciieyroiast KOMaH/[a 9KBUBaJIeHTHA IIPUBeIEHHOM BhIIIIe:

$ git svn clone file:///tmp/test-svn -s

Ha 3ToM 3Tame y Bac [[0J/DKeH ObITh 0OBIYHBIN Git perro3uTOpui ¢ UMIIOPTUPOBAHHBIMU BeTKaMHU

H TeraMu:

$ git branch -a

* master
remotes/origin/my-calc-branch
remotes/origin/tags/2.0.2
remotes/origin/tags/release-2.0.1
remotes/origin/tags/release-2.0.2
remotes/origin/tags/release-2.0.2
remotes/origin/trunk

rcl

ObpaTuTe BHHUMaHUe, KaK git svn IIpefcraBisgseT MeTKHA Subversion B BHUIe CChUIOK. /[laBaiiTe
IIOCMOTPHM Ha 3TO IIOBHUMAaTeJbHeH, UCII0JIb3ysI KoMaHIy show-ref:

$ git show-ref

556a3ele7ad1fde@a32823fc7e4d046bcfd8bdae
0fb585761df569eaecd8146c71e58d70147460a2
bfd2d79303166789fc73af4046651a4b35c12f0b
285c2b2e36e467dd4d91c8e3cOcPe1750b3fe8ca
cbda99cb45d9abcb9793db1d4f70ae562a3969f Te
a9f0743a89e826d619d30808ce5ae3ffe711feda
556a3ele7ad1fde@a32823fc7e4d046bcfd8bdae

refs/heads/master
refs/remotes/origin/my-calc-branch
refs/remotes/origin/tags/2.0.2
refs/remotes/origin/tags/release-2.0.1
refs/remotes/origin/tags/release-2.0.2
refs/remotes/origin/tags/release-2.0.2
refs/remotes/origin/trunk

rcl

[Ipu pa6oTe c Git perro3utopueM Git ITocTyIaeT MHauve, BOT KaK BRIVISAUT Git perrosuTopuii cpasy

I10CJ1e KIIOHUPOBAaHUA:

$ git show-ref

c3dcbe8488c6240392e8a5d7553bbffcb0f94efd
32ef1d1c7cc8c603ab78416262cc421b80a8c2df
75f703a3580a9b81ead89fe1138e6da858c5ba18
2318588dde934e8133¢263c6d8359b2ae0951863
7064938bd5e7ef47bfd79a685a62c1e2649e2ce’
6dcb@9b5b57875f334f61aebed695e2e4193db5e

refs/remotes/origin/master
refs/remotes/origin/branch-1
refs/remotes/origin/branch-2
refs/tags/v0.1.0
refs/tags/v0.2.0
refs/tags/v1.0.0

3ametmn? Git ToMeliaeT MeTKU IPSIMUKOM B refs/tags, HO B cirydae ¢ Subversion perrosuropueM

OHHU TPAKTYIOTCI KaK y/laJléHHbIe BETKH.
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OTnpaBKa usMeHeHuil B Subversion

Temnepsb, Korma BBl HACTPOWJIM PEIIO3UTOPHUI, MOXKHO IIpOoJesaTh HEKYH paboTy U OTIIPAaBUTH
U3MeHeHUs 06paTHO B Subversion, ucmosb3ys Git kak SVN kiueHT. EciiM BBl OTpefaKTHUpyeTe
KakKou-in60 ¢aiyl U 3adpuKcupyeTe M3MeHeHUs, II0JyYeHHBI KOMMUT OyeT CyIleCTBOBaTh B
JIOKaJIbHOM Git peIt03UTOPUY, HO He Ha cepBepe Subversion.

$ git commit -am 'Adding git-svn instructions to the README'
[master 4af61fd] Adding git-svn instructions to the README
1 file changed, 5 insertions(+)

Jlasee ciefyeT OTIIPaBUTh H3MeHEHHs Ha cepBep. O6GpaTUTe BHHMMaHHEe KaK 3TO MeHSeT
MIPUBBIUHBIN CIIeHapPUH pa6oThl ¢ Subversion: BeI QUKCUpyeTe MU3MeHEHUs 6e3 CBSI3U C CEPBEPOM,
a 3aTeM OTIIpaBJIsIeTe UX BCce IIPH YA0OHOM ciaydae. UTOOBI OTIIPAaBUTH U3MeHeHUs Ha Subversion
cepBep, CJIeiyeT BHIIIOJTHUTH KOMaHAy git svn dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README.txt
Committed r77
M README.txt
r77 = 95e0222ba6399739834380eb10afcd73e0670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fd6ffel and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

JdTa KoMaH/a 6epéT Bce U3MeHeHHUs, 3apUKCHUPOBaHHbIe II0BEPX II0C/IeIHUX PeBU3UHU ¢ Subversion
cepBepa, CO3MaéT IJId KaXkKZ0oro HOBYI0 Subversion peBU3HIO, a 3aTeM IIepelUChIBaeT UX, J00aBJIsad
YHUKaJIBHBIN UAeHTUPUKATOP. ITO BAKHO, IIOTOMY UTO U3MeHATCd SHA-1 Xelllh KOMMHUTOB. ITO
OlHa W3 IIPUYMH, II0UeMy He peKOMeHJyeTcd cMelluBaTh Subversion u Git cepBep B 0JHOM
IpoeKTe. EC/IM II0CMOTPeTh Ha II0CIeJHUI KOMMMUT, Bl YBUAUTE, UTO J06aBUIaCh CTPOKa git-svn-
id:

$ git log -1

commit 95e0222ba6399739834380eb10afcd73e0670bc5
Author: ben <ben@0b684db3-b064-4277-89d1-21af03df0a68>
Date: Thu Jul 24 03:08:36 2014 +0000

Adding git-svn instructions to the README

git-svn-id: file:///tmp/test-svn/trunk@77 0b684db3-b064-4277-89d1-21af03df0ab8

O6paTtuTe BHUMaHUe, uTo SHA-1 Xell, IIpesk/e HauWMHaBIIUMCA ¢ 4afb1fd, Terreps HaunHaeTcd C
95e0222. Ecix BCé ke XoTHUTe paboraTh Kak ¢ Git, Tak U ¢ Subversion cepBepaMu B 0JHOM IIPOEKTe,
CHayaJa cjaefyeT OTIIPaBJATH (dcommit) H3MeHeHUA Ha Subversion cepBep, TaK KaK 3TO U3MeHsSeT
Xelln
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HOJIY‘IEHHE HOBBIX H3MEHEeHUI

Ecyti BBI paGoTaeTe B KOMaH/Ie, PAHO HJIH TO3HO KTO-TO YCIIEET OTIIPABUTh U3MeHEHUs PaHbIIle
BaC W BBl He CMOXKETe OTIPABUThH CBOM HM3MEHEHUs Ha CEpBEpP He pa3pelruB BO3HUKIIHN
KOHQJIMKT. BaIlli KOMMUTEI OYAYT IIOIPOCTY OTBEPraThCsS CEPBepOM, ITOKA BBl He ITPOU3BEETE
cusiHUe. B git svn 3TO BRIVISAUT CJIeYIOIIMM 06pa3oMm:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: d5837c4b461b7c0e@18b49d12398769d2bfc240a and refs/remotes/origin/trunk differ,
using rebase:

1100644 100644 f414c433af0fd6734428cf9d2a9fd8bad0ada145
c80b6127dd04f5fcda218730ddf3a2da4eb39138 M README. txt

Current branch master is up to date.

ERROR: Not all changes have been committed into SVN, however the committed

ones (if any) seem to be successfully integrated into the working tree.

Please see the above messages for details.

UTO0OBI pellIuTh 3Ty IIpobJieMy 3amycTUTe git svn rebase, KoTopas 3a6epéT BCe peBU3UHU C CepBepa,
KOTOPBIX Y Bac II0Ka HeT, ¥ IlepeMecTUT (rebase) Balllu JoKaJlbHble HAPaOOTKU Ha HUX:

$ git svn rebase
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: eaa29d99f87c5c822¢5c29039d19111ff32ef46 and refs/remotes/origin/trunk differ,
using rebase:

1100644 100644 65536c6e30d263495¢17d781962cfff12422693a
b34372b25ccf4945fe5658fa381b075045e7702a M README. txt

First, rewinding head to replay your work on top of it...

Applying: update foo

Using index info to reconstruct a base tree...

M README.txt

Falling back to patching base and 3-way merge...

Auto-merging README.txt

ERROR: Not all changes have been committed into SVN, however the committed
ones (if any) seem to be successfully integrated into the working tree.
Please see the above messages for details.

Teneprs UCTOPUA JIMHENHA U BbI MOYKeTe YCIIeIITHO BBIIIOJIHUTE dcommit:
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$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README.txt
Committed r85
M README.txt
r85 = 9¢29704ccObbbed7bd58160cfb66cb9191835cd8 (refs/remotes/origin/trunk)
No changes between 5762f567323958d6cfdab81b661d2a239cc53ef5 and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

B ommune ot Git, Bcerga TpeOyIOIero Ipou3BOAUTE CIUSHYE CBEe)KUX U3MEeHeHUU U3 YIaJIéHHOI0
pemnos3suTopus C JIOKaJbHBIMU HapaboTKaMU, Iepes OTIIpaBKOM Ha cepBep, git svn TpebyeT
CJIMTHUM TOJILKO B CJIydae KOHQJUKTYIOIIUX U3MeHeHUN (Tak paboTaet Subversion). Eciu KTo-
HUOYAb U3MEHWI OAUH $aiiy, a 3aTeM BBl U3MeHseTe Ipyro, dcommit cpaboTaeT Iy1agKo:

$ git svn dcommit

Committing to file:///tmp/test-svn/trunk ...
M configure.ac

Committed r87
M autogen.sh

r86 = d8450bab8a77228a644b7dc0e95977ffco1adff7 (refs/remotes/origin/trunk)
M configure.ac
r87 = f3653ea40cb4e26b6281cec102e35dcbalfel7c4 (refs/remotes/origin/trunk)

W: a0253d0673216910733020390d9fefd2b1d92806 and refs/remotes/origin/trunk differ,
using rebase:

1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493¢18
e757b5939439312d80d5d43bbb65d4a7d@389edbd M autogen.sh

First, rewinding head to replay your work on top of it...

Ba’kHO IIOMHHUTBL IIPpO 3TO, IIOTOMY YTO B pe3yJbTaTe TaKOIO IIOBeJEeHHs BBl II0JIy4aeTe
HeIIpeJicCKasyeMoe COCTOsSIHHEe IIPOeKTa, [0 3TOr0 He CyllleCTBOBaBIllee HH Ha OJHOM M3
KOMIIbIOTePOB. EciM H3MeHeHUs OBLIM HECOBMECTHUMBI MeyKAy C000M, HO He BBI3bIBAIHA
KOHGQJIMKTa CIWAHUA (HallpuMep, JIOTUYeCKH IIPOTUBOpPeYrBLIe U3MeHeHUs B pasHbIX dailyax) B
pesysbTaTe II0J060HOI0 IIPOM3B0JIa MOTYT BOSHUKHYTH TPYAHOAHUAarHOCTUpYyeMble IIpo6seMsl. C Git
CepBepoOM [iesia 00CTOAT MHAaYe: Ilepe]; OTIIPaBKOM M3MeHEHUU B yAAJIEHHBIN PEIIO3SUTOPUU BBI
MOJKeTe IIOJIHOCTBIO IIPOTeCTHPOBAThL IIPOEKT JIOKAJIBHO, B TO BpeMsd Kak B Subversion Bbl He
MOJKeTe OBITb YBepeHHBIMH, YTO COCTOSHHE IIPOeKTa [0 U I10C/Ie KOMMUTA OBLJIO OMHAKOBBIM.

Jla>ke ecsiv BBl He TOTOBBI 3aQpUKCHUPOBATh COOCTBEHHBIe U3MeHEHUs, CeyeT I1oJalle 3abuparhb
U3MeHeHUsd ¢ Subversion cepBepa. /Ijid CHHXpOHU3aIlMK MOXKHO HUCII0JIL30BaTh git svn fetch, mau
git svn rebase; IocienHsAsI KOMaHJa He TOJIbKO 3abHpaeT BCce M3MeHeHUs u3 Subversion, HO U
IIePEeHOCHUT BalllU JIOKaJIbHble KOMMUTHI HaBepX.
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$ git svn rebase
M autogen.sh
r88 = ¢9c5f83c64bd755368784b444bc7a0216cc1e17b (refs/remotes/origin/trunk)
First, rewinding head to replay your work on top of it...
Fast-forwarded master to refs/remotes/origin/trunk.

BeimosiHeHHWe git svn  rebase akKTyaJIM3HUpyeT COCTOSIHHE JIOKaJbHOIO PpeIlo3UuTopus. /Jiid
BBITIOJTHEHUS 9TOM KOMaH/bI Balll pabo4ril KaTasIor He JOJ/DKeH CoepsKaTh He3aQUKCUPOBAHHBIX
U3MeHeHUH. Ec/IM 9TO He Tak, BaM CJIefyeT JIUO0 «IIpUIIpATaTh» (stash) cBou HapaboTKH, 1M60 Ha
BpeMs 3aQUKCHPOBaTh: MHaye git svn rebase IIpeKpaTUT BBIIIOJIHEHMeE B CIyyae KOHQIUKTA.

IIpo6eMsl ¢ Git-BeTBJIeHHEM

ITocse TOro KakK BBl OPUBBIKHUTe K Git, BaM IIOHpPaBUTCS CO3/laBaTh TeMaTHYeCKHe BETKH,
paboTaThb B HHUX U CJIMBaTh HUX OCHOBHYH BeTKy pa3paboTku. Eciu pa6otaeTe ¢ Subversion
cepBepoM uepe3 git svn, BaM NIPUAETCS IlepeMelaTbh U3MeHEHUs, a He IPOBOAUTH CIUSHUSL.
[IpyyrHa KpoeTcs B JUHEHWHOCTH HUCTOPUU B Subversion —B HEM IIpPUHSITA HECKOJILKO HHas
KOHIIEIIITUSI BETBJIEHUSI M CIAUSHUSI — TaK 4TO it Svn yYUTHIBaeT JIUIIb IIEPBOTO POAUTEJIS
JIF060T0 KOMMUTA IIpHU IpeobpaszoBaHuu eé B SVN ¢popMmar.

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M CHANGES.txt
Committed r89
M CHANGES.txt
r89 = 89d492c884ea7c834353563d5d913c6adf933981 (refs/remotes/origin/trunk)
M COPYING.txt
M INSTALL.txt
Committed r90
M INSTALL.txt
M COPYING.txt
r90 = cb522197870e61467473391799148f6721bcf9a0 (refs/remotes/origin/trunk)
No changes between 71af502c214ba131239923385694669877f55fd and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

BeirmositHeHHe KoMaH[bl dcommit Ha BeTKe C yyKe CJIUTOM UCTOPUM HPOUAET YCIIEIIHO, 3a
UCKJIIOUEeHUEM TOT0O MOMEHTa, UTO IIPU IIPOCMOTPe UCTOPHUHU Bbl 3aMeTUTE, UTO KOMMMUTA U3 BETKU
experiment He OBLIM IlepellMicaHbl OQUWH 3a OPYTUM; BMECTO 3TOTO OHU CXJIOIHYJHCH B OIUH
KOMMUMUT CIIUSTHUS.

Korga KTo-HUOYAL KJIOHUPYET 3TOT PEIIO3UTOPHUM, BCE UTO OH YBUAUT — €JUHCTBEHHOE CIUSHUE,
B KOTOPOM COOpaHBI BCe M3MEHEHHUSs, CJIOBHO BBl BBIIIOJIHWIIN git merge --squash; OHU He YBUIAT
KTO ¥ KOI7[a IIPOU3BO/INJTI KOMMHUTBL

Subversion-BeTBJ/IeHHE

HTak, BeTBJeHUe B Subversion oinyaeTcsa OT OHOTO B Git; UCIIOIBb3yITe €ero KaK MOKHO peKe.
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TeM He MeHee, UCIIOJIB3ysl git svn, BBl MOKeTe co3faBaTh Subversion-BeTKH U QUKCHUPOBATH
M3MeHeHUs B HUX.

Co3smaHue HOBbIX SVN-BETOK

UTO06HI CO3/IaTh HOBYIO BETKY B Subversion, BBIITOJIHUTE git svn branch [muma BeTkun]:

$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r90 to file:///tmp/test-svn/branches/opera...
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-
svn/branches/opera, 90

Found branch parent: (refs/remotes/origin/opera)
cb522197870e61467473391799148f6721bcf9a0

Following parent with do_switch

Successfully followed parent

r91 = f1b64a3855d3c8dd84eelef10fa89d27f1584302 (refs/remotes/origin/opera)

I9TO0 5KBUBAJIEHTHO BBLITIOJTHEHUI0 KOMaH/IbI svn copy trunk branches/opera B Subversion, mpu aToM
IeMCTBHUS coBepIIarTcsa Ha Subversion cepBepe. O6paTuTe BHUMaHUeE, YTO co3fiaHue SVN BeTKU
He IIepeKJ/I0YaeT Bac Ha Heé; eC/IM ceryac 3aQUKCUPOBaTh KaKHe-JIM00 U3MeHeHUs U OTIIPaBUTh
UX Ha CepBep, OHU MIOIIaLyT B BETKY trunk, a He opera.

l'IepeKJnoqune dKTHBHBIX BETOK

Git ompeiesigeT BeTKY, B KOTOPYIO OH OTIIPaBUT BAllld KOMMUTHI IIPU BBIIIOJTHEHUU dcommit, vira
BepXyILIKYy Subversion-BeTKU B Balllell UCTOPUU — OHA JOJDKHA OBITH OfHA M OHA [JOJDKHA OBITH
mocJiefHel B TEKYIIeN UCTOPHUH BETOK, UMeIOIed MeTKY git-svn-id.

Ecu BRI XOTHUTe paboTaTh OJHOBPEMEHHO C HECKOJHLKHMMH BeTKaMH, Bbl MO>KeTe HaCTPOUTh
JIOKaJIbHble BETKH Ha BHECeHHe HM3MeHeHHU uepe3 dcommit B KOHKpeTHBIe BeTKH Subversion,
OTIIOUYKOBBIBASI UX U3 UMIIOPTUPOBAHHBIX SVN-peBU3UN HYKHBIX BeTOK. ECJTM BaM Hy’KHa BeTKa
opera, B KOTOPOI BBl MO>KeTe opPaboTaTh OTAeIbHO, MO>KeTe BBITIOJTHUT:

$ git branch opera remotes/origin/opera

Temepb, ecsid BBl 3aXOTHUTE CJAUTH BETKY opera B trunk (master), BBl CMO’KeTe cHejlaTb 3TO C
IIOMOIIIBI0 OOBIYHOM KOMaHAbl git merge. OgHaKo BaM IIO0TpebyeTcs A006aBUTHL NOAPOGHOE
OIIMCaHWe K KOMMHUTY (4epes ImapaMeTp -m), HHaue IIPpU CAUSIHUYU KOMMeHTapui 0y/ieT UMeTh BU/JL
«Merge branch opera» BMeCTO 4ero-Hu6yb I10J1€3HOTO.

[IoMHUTe, YTO XOTsI BBl U UCIIOJIB3yeTe git merge /1T 9TOM OIlepalluy, U CIUSHUE, CKOpee BCero,
IIPOM30HAET HaMHOIO IIpolle, yeM B Subversion (moTomy uTo Git aBTOMaTHYeCKH OIIpefesisieT
TIO/IXO/IAIIIYI0 OCHOBY JIJISI CJIMSHUSI), OHO He SBJISIETCSI OOBIYHBIM CIHMsIHHEM B Git. BBl JOJDKHEI
Iepe/aTh JaHHBIE 0OpaTHO Ha cepBep B Subversion, KOTOPHIM He CIIOCOGEH CIIPABUTBLCS C
KOMMHUTOM, UMEIIIUM 60Jiee OJJHOTO POAUTEJIS; TaK UTO II0CJIe TlepeJjlaud OHa Gy/leT BBHIVIS/IETh
KakK eJ[HOe I1esIoe, KyZa OYAyT 3aTOJIKaHbI BCce M3MeHeHUs U3 Ipyroi BeTKU. Ilocjie TOT0 KaK Bl
COTbETe OFHY BETKY B JPYTYIO, BEI He CMOJKeTe IIPOCTO TaK BEPHYTHCS K paboTe HaJ Hel, Kak
MoruTu 651 B Git. KomaHma dcommit ymassieT BCcro MHQOPMAITHIO 0 TOM, KaKasi BeTKa ObLIa BJIUTA, TaK
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4TO IIOCJIeAYIOIIHEe BBIUMCIEHUS 6ashl CIUSHUA OyAyT HeBepHBIMU — KOMaHja dcommit cimesaeT
pe3yJIbTaThl BBIIIOJIHEHHUS it merge TAKUMU >Ke, KAKUMU OHU ObLIX ObI II0CJIe BBIIIOJHEHUSA git
merge --squash. K coxkaseHuro, u3bexaTb OAO0OHOM CUTyallUU BpsA JIU yhacTcd: Subversion He
criocobeH COXpaHATh MHONOOHYH HHGOPMAIUIO, TaK YTO BBl Bcerga OyeTe CBI3aHBl ITUMU
orpaHUYeHUsIMH. Bo m3be)kaHUe Ipo6JieM BBl JOJDKHBI YIAJIUTH JIOKAJbHYI0 BETKY (B HallleM
cJIy4ae opera) II0CJIe TOTO, KaK BBl BOJILETe e€ B trunk.

Komanasl Subversion

B git svn comep)XUTCAd HECKOJbKO KOMaHH g obJsieryeHUs Ilepexoza Ha Git myTém
IIpefoCTaBJIeHUsI CXOKer ¢ Subversion (QyHKIIMOHa/JbHOCTU. HIKe IIpuBefeHBl HECKOJIBKO
KOMaH/I, KOTOphIe Jal0T BaM TO, UTO Bbl UMeJIU B Subversion.

IIpocMmoTp ucropuu B ctuie SVN

Ecyii BBl IIPUBBIKJIM K Subversion ¥ XoTHUTe IIpocMaTPUBATh UCTOPUIO B cTuie SVN, BBHIIIOJTHUTE
KOMaHAy git svn log, 4TO6BI IpOCMaTPUBATh UCTOPUIO B TAKOM JKe popmaTe, Kak B SVN:

$ git svn log

r87 | schacon | 2014-05-02 16:07:37 -0700 (Sat, 02 May 2014) | 2 lines

autogen change

r86 | schacon | 2014-05-02 16:00:21 -0700 (Sat, 02 May 2014) | 2 lines

Merge branch 'experiment'

r85 | schacon | 2014-05-02 16:00:09 -0700 (Sat, 02 May 2014) | 2 lines

updated the changelog

Bbl 0O/DKHBI 3HATh [iBe BaKHBIE BelllM 0 KoMaHfe git svn log. Bo-liepBBIX, A1 €€ paboTel He
TpebyeTcs JOCTYII K CeTH, B OTJIMYMeE OT OPUTMHAIbHOM KOMaH/EI svn log, KoTopas 3alpaliuBaeT
nHpopMaIuw ¢ Subversion cepsepa. Bo-BTOPEBIX, 3Ta KOMaHja 0ToOpakaeT TOJIBKO Te KOMMUTEL,
KOTOpBIe OBLIM IlepefilaHbl Ha Subversion cepsep. JIoKajbHbBIe Git KOMMUTBI, KOTOpPBIe BEI €Illé He
OTIIPaBUJIU C IIOMOIIBI0 dcommit, He OyAyT 0TOOpakaThCsA, paBHO KaK ¥ KOMMUTHI, OTIIpaBJIeHHbIE
Ha Subversion cepBep APYTUMU JIIOAbMU C MOMEHTA II0CIeHEr0 BBIIIOJIHeHUd dcommit. Pe3ysbTaT
IeMCTBUSA 3TOM KOMaH/bl CKOpee IIOX0)K Ha IIOCIe[JHee HU3BECTHOe COCTOsIHWEe H3MeHeHUH Ha
Subversion cepBepe.

SVN-AHHOTanuu

Tak >xe Kak KomaHza git svn log aMyJsiHMpyeT KOMaHAY svn log, 9KBUBaJIEHTOM KOMAaHZBI Svn
annotate sBJIIeTCA KOMaHza git svn blame [®AJ1]. BEIBOZ BBIISIAUT CAeAYIOIIMM 06pasoM:
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$ git svn blame README.txt

2  temporal Protocol Buffers - Google's data interchange format
2 temporal Copyright 2008 Google Inc.
2 temporal http://code.google.com/apis/protocolbuffers/
2 temporal
22 temporal C++ Installation - Unix
22 temporal ================ooooooc
2 temporal

79 schacon Committing in git-svn.

78 schacon

temporal To build and install the C++ Protocol Buffer runtime and the Protocol
temporal Buffer compiler (protoc) execute the following:

temporal

N N N

OnATh Ke, 3Ta KOMaHIa He IIOKa3bIBa€T KOMMMTEI, KOTOPBIE€ BEI CI€JIa/IX JIOKAJIbHO B Git uu Te,
4TO OBLIH OTITPaBJIEHBI Ha Subversion cepBep C MOMEHTA HOCHEEHEﬁ CBsA3H C HHUM.

HNudopmarusa o SVN-cepBepe

Bbl MOKeTe IOJIYUYUTH Ty Ke MHPOPMaIlMio, KOTOPYI BBIZAET svn info, BHIIIOJIHUB KOMaHAY git
svn info:

$ git svn info

Path: .

URL: https://schacon-test.googlecode.com/svn/trunk
Repository Root: https://schacon-test.googlecode.com/svn
Repository UUID: 4c93b258-373f-11de-bed5-5f7a86268029
Revision: 87

Node Kind: directory

Schedule: normal

Last Changed Author: schacon

Last Changed Rev: 87

Last Changed Date: 2009-05-02 16:07:37 -0700 (Sat, 02 May 2009)

Tax >ke, Kak blame 1 log, 3Ta KOMaH/ja BBITIOIHSIETCS 6€3 JOCTyIIa K CeTU U BEIBOJAUT MHOOPMAIIUIO,
aKTyaJIbHYI0 Ha MOMEHT II0C/IefHero obpaiieHus K cepBepy Subversion.

HrHOpHpoOBaHUE TOTO, UTO HTHOpHpyeT Subversion

Ecin BBl KJIOHUpyeTe Subversion-perosuToOpyhil C YCTAHOBJIEHHBIMH Svn:ignore CBOMCTBaMU,
CKOpee BCero, BBl 3aX0THUTE CO3/1aTh COOTBETCTBYIOIIME UM QalIbl .gitignore, 4TOOBI HEHAPOKOM
He 3aQUKCHUPOBATH JIUIITHETO. /lIg pellleHUs 3TOU Ipo6sieMbl B git svn MMeeTcs JBe KOMaH/BbIL.
[lepBast—git svn create-ignore —aBTOMATHUYeCKHU CO34acT COOTBETCTBYIOIIIMe $abl .gitignore,
KOTOpBIEe BB 3aTeM Mo)KeTe 3aQUKCUPOBATh.

Bropas xomaHga—git svn show-ignore —BBIBOAUT Ha CTaHAAPTHBIM BBIBOJ CTPOKH, KOTOPHIE
clefyeT BKIIOYUTE B Gaiur .gitignore; BBl MOYKeTe IIOIIPOCTY II€peHAIIpaBUThL BBIBOJ 3TOH
KOMaH/Ibl B GaliyI UCKIHUeHUHN:
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$ git svn show-ignore > .git/info/exclude

[TocTymmag TakuM 00pasoM, BBl He 3axjlaMmisgeTe IIPOeKT ¢aiylaMu .gitignore. 3TO Xopoliee
pellleHHWe B CJydae eCJH BBl sBJIAeTeCh eNWHCTBEHHBIM II0JIb30BaTeseM Git B KoMaHfe,
HUCIIOJIb3YI0Iel Subversion, ¥ Balllv KOJIJIETH BBICTYIIAOT IIPOTHUB Hanuuud QamaoB .gitignore B
IIPOEKTe.

3axIroueHmHe 1o git-svn

YTuauTel git svn II0JIe3HBI B TOM CJy4dae, eCJIM Ballla paspaboTkKa II0 KaKUM-TO IIPUYUHAM
TpeOyeT Hasmuuug pabodero Subversion-cepBepa. OgHaKo0, CTOUT BOCIOPHUHUMATh HX KakK
«QYHKIIMOHAJIbHO Yype3aHHBIM» Git, U060 IIpU HCIO0JIb30BAaHHUM BCeX BO3MO’KHOCTel Git BBI
CTOJIKHETeCh C IIpobeMaMHU B IIpeoOpasoBaHUAX, KOTOPble MOI'YT COUTH C TOJIKY Bac M BaIllUX
KoJLIeT. YTo6BI U36erKaTh HeIIPUATHOCTEM, CTapalTech CJIef0BaTh CIeAYIOIUM PeKOMeHAaI[UsaM:

o Jlep>xute UCTOPUIO B Git JIMHEMHOM, 4TOOBI OHA He COfepr>Kajla CAUSHUM, COeJaHHBIX C
IoMoIbl0 git merge. IlepeMeratiTe BCr0 paboTy, KOTOPYI BBl BBIIIOJIHSIeTe BHE OCHOBHOU
BETKU 00paTHO B HEE; He BBIIIOJIHANUTE CIUSIHUU.

* He ycraHaB/MBauTe OTHeNbHBIN Git-cepBep A1 COBMECTHOM PaboThl. MOKHO MMeETh TaKOHU
cepBep i1 TOTO, UTOOBI YCKOPUTH KJIOHHUPOBAaHWE [JI1 HOBBIX pa3pabOTUYMKOB, HO He
OTIIpaBJIAMTe Ha HEro HUYero, He MMeIOIero 3amucy git-svn-id. BO3MOXKHO, CTOUT [a’ke
n06aBUTH IlepexXxBaTUUK pre-receive, KOTOPBIM OyAeT IIPOBEPATh KaKioe H3MeHeHUe Ha
Hasmuue git-svn-id ¥ OTKJIOHATH KOMMHUTBI, €CJIM OHU HE UMEIOT TaKOM 3allHCH.

[Ipu ciemoBaHUM 3TUM IIpaBUIaM, pabora ¢ Subversion cepBepoM MOXKeT OBITH OoJiee-MeHee
CHOCHOM. OffHaKO, eCJIM BO3MOYKEH I1epeHOC IIpoeKTa Ha HOpMaJIbHbBIN Git-cepBep, IIperMyIllecTBa
OT 3TOTO Ilepexofia JafyT BallleMy IIPOeKTy HAMHOTIO G0JIbIIIe.

Git 1 Mercurial

BcesieHHad paclipefie/IEHHBIX CUCTeM KOHTPOJIA BepCUil He 3aKaH4YMUBaeTcs Ha Git. Ha camoM feite,
CYILLIeCTBYIOT U [pyrue CHUCTeMBI, Kakiasd CO CBOMM IIOAXOLOM K YIIpaBJIeHUI0 BepcHsaMH. Ha
BTOPOM MecTe II0 IIOIIyJIAPHOCTH ITocse Git HaxoauTed Mercurial ¥ y 3TUX CHCTeM MHOTO 00I1iero.

K cyacthio, ecsiu BaM HpaBuTcda Git, HO IpuxoauTca paboraTh ¢ Mercurial-perosuropuem,
CYILIeCTBYeT CII0C00 MCII0/Ib30BaTh Git-K/IMeHT [id paboThl ¢ Mercurial. YUuTEIBasg TOT QpakTt, UTO
Git paboraeT C cepBepaMH 4Yepe3 KOHIIENIIUIO «yIAJEHHBIX PeEIIOSUTOPUEB» (remotes),
HeyJUBUTeJbHO, 4YTO paboTa ¢ Mercurial-perrosuTopreM IIPOUCXOAUT Yepes CBOETo poja 06EpTKy
HaJ| «yJaJEHHBIM peIo3uTopreM». [IpoeKT, 06aBJAIOIINN TaKyl0 HHTepoIlepabesbHOCTb,
HaswIBaeTcd git-remote-hg ¥ pacmosiokeH 110 agpecy https://github.com/felipec/git-remote-hg.

git-remote-hg

Jly11 Havasla HeOOXO[UMO YCTaHOBUTH git-remote-hg. Hruuero oco6eHHOTO — IIPOCTO IIOMECTHUTE
¢aiiy1 B 1r060€e MecTo, OTKy/la OH OyZieT BUIeH APYTUM IIporpaMmaM, THUIIa:
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$ curl -0 ~/bin/git-remote-hg \
https://raw.githubusercontent.com/felipec/git-remote-hg/master/qgit-remote-hg
$ chmod +x ~/bin/git-remote-hg

...ITpexroJarasi, uto ~/bin BKIrOUéH B $PATH. ECTh eIlé ojlHa 3aBUCHUMOCTh: OGH6IHOTeKa mercurial
11 Python. Ecoiv y Bac ycraHoBJIeH Python, IIpocTo BBIIIOJIHUTE:

$ pip install mercurial

(Ectu xe y Bac emé HerT Python, mopa wHcCIpaBUTh 39TO: CKayauTe YCTAaHOBIUK C
https://www.python.org/.)

Hy 1 HakoHell moHazo6UTca caM KiaveHT Mercurial. Ecii OH elljé He yCTaHOBJIEH — CKayauTe U
ycTaHoBHUTe ¢ https://www.mercurial-scm.org/.

Termepp MOXHO oTXUraTb! Bcé uTO0 moTpebyeTcs — pemosuTopuii Mercurial ¢ KOTOPBIM BBI
Mo)KkeTe paboraTb. K cuacTbro, IOJOUAET JI0O0M, TaK UTO MBI BOCIIOJIB3yeMCS PeIlo3UTOpHeM
«IIpUBET, MUP», UCII0JIb3yeMOM JiJI1 06y4eHUs pabote ¢ Mercurial.

$ hg clone http://selenic.com/repo/hello /tmp/hello

OCHOBBI

Temepp, Korma y Hac eCTb IIOAXOIAIIUIN «CepBEPHBIM» PeIlO3UTOPHI, MBI TOTOBBI pasodparThb
TUIIMYHBIe IIPUEMBI paboThl ¢ Mercurial. Kak Bbl yBUAUTe, 3TH B CUCTEMBI 0UeHb II0X0XKH, TaK
4TO BCE IIPOUAET IIaKo.

Kak u Bceryia, BHauaJjie Mbl KJIOHHPYEM PeIl03UTOPU:

$ git clone hg::/tmp/hello /tmp/hello-git

$ cd /tmp/hello-git

$ git log --oneline --graph --decorate

* ac7955c (HEAD, origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master, master) Create a
makefile

* 65bb417 Create a standard 'hello, world' program

HaBepHska BBl 00paTU/IX BHUMaHWeE, UTO MBI HCIIOJIb30Bad OOBIKHOBEHHBIM git clone. 31O
II0TOMY, 4TO git-remote-hg pa6oTaeT Ha [JOBOJILHO HH3KOM YpOBHE, II0JOOHO TOMY, KakK B Git
peanmusoBaH HTTP/S mpoTokos (git-remote-hg COy>XHUT Kak ObI B KaueCcTBe «IIOMOIIIHUKA» MJIS
paboTel € yOaJE€HHBIM peIllo3UTOpPHEeM II0 HOBOMY IipoTokoisy (hg), pacuiupsia 6a3oBble
BO3MOKHOCTH Git). ITomo6HO Git, Mercurial paccuuTaH Ha TO, UTO Ka’KAbIM KJIHMEHT XPaHUT
IIOJIHYI0 KOIIMI0 PeIlO3UTOPHUS CO BCeH HCTOpHeM, II03TOMY IIpHBeféHHas BBIIle KOMaH[a
BBITIOJIHSET II0JIHOe KOIIMPOBaHUe CO BCeU UCTOPHEN U [jeslaeT 3TO LOCTaTOYHO OBICTPO.

g'it 109 IIOKa3bpIBaeT ABa KOMMHTA, Ha HOCJIE,I[HHIZ U3 KOTOPBIX YKA3bIBA€T /OBOJIBHO MHOTO
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cchUIOK. Ha camoM Jiejie, He Bce M3 HUX peajlbHO CYIIeCTBYIOT. /[laBaliTe-Ka IIOCMOTPHUM, YTO
XpaHUTCS BHYTPH KaTaJIora .git:

$ tree .git/refs
.git/refs
F—— heads

| L—— master

—— hg

| L—— origin

| ——— bookmarks

| | L—— master
| L—— branches

| L—— default
— notes

| t——nhg

—— remotes

| L—— origin

| L—— HEAD

L—— tags

9 directories, 5 files

git-remote-hg IbITaeTcd HUBeIUPOBATh pasanuusad Mexay Git u Mercurial, mpeo6pasoBbIBas
¢dopMaTel 3a KysaucamMu. CCBIKA Ha 00BEKTHI B YAaJI€HHOM PeIlO3UTOPHUU XPaHATCd B KaTasore
refs/hg. Hampumep, refs/hg/origin/branches/default—arto Git-ccpliika, copmeprkamtasd SHA-1
ac7955¢c — KOMMMT Ha KOTOPBIX cchlaaeTcsd BeTKa master. Takum obpas3oM, katasor refs/hg—ato
4TO0-TO TUNA refs/remotes/origin, ¢ TOM pasHULIEN, UTO 37eCh Ke OTHeJbHO XPaHITCI 3aKIaJKU U
BeTKHU Mercurial.

dait notes/hg— oTIIpaBHAsI TOYKA JJIs1 BBISICHEHUSI COOTBETCTBUS MeXXIy XelllaMHU KOMMUTOB B
Git 1 ugeHTUPUKAaTOPaMHU peBU3ui B Mercurial. /laBaiiTe IIOCMOTPUM UTO TaM:

$ cat notes/hg
d4c10386...

$ git cat-file -p d4c10386...

tree 1781c9%6...

author remote-hg <> 1408066400 -0800
committer remote-hg <> 1408066400 -03800

Notes for master

$ git 1s-tree 1781c96...

100644 blob ac9117f... 65bb417...
100644 blob 485e178... ac7955c...

$ git cat-file -p ac9117f
0a04b987bebae354b710cefebale2d9de7ad41a9
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HTak, refs/notes/hg ykaseIBaeT Ha JiepeBO, KOTOPOe COJep>KUT CIIMCOK JPYTUX 00beKTOB U UMEH.
Komanpa git ls-tree BRIBOZUT IIpaBa AOCTYIIa, TUIL, Xelll ¥ UM (aiijia g CoLep>KUMOI0 JiepeBa.
HaxkoHerI1, 06paBIIIUCH /10 IIEPBOTO 3JIeMeHTa JiepeBa, Mbl 00HaPYy>KKUM, UTO 3TO 6,106 C Ha3BaHUEM
ac9117f (SHA-1 xoMMHTa, Ha KOTOPYI0 VyKasblBaeT BeTKa master), comeprkamuii 0ad4b98
(umeHTUOUKATOP IIOCTIeIHEeN peBU3UU BeTKU default B Mercurial).

Bcé 3TO HEeMHOro 3allyTaHHO, HO XOPOIIHEe HOBOCTH B TOM, YTO, II0 OOJIBIIIOMY CYETY, HAM He
HY>KHO 0eCIIOKOUTCA 00 OopraHusaliiy JaHHBIX B git-remote-hg. B 1iesoMm, pa6ora ¢ Mercurial
CepBepOM He CHJIBHO OT/IMYaeTcs OT paboTsl ¢ Git cepBepoM.

Emé oiHa Belllb, KOTOPYIO CJIeyeT YUUTHIBATh: CIIMCOK UTHOPUPYeMbIX ¢paiysioB. Mercurial u Git
HUCIIOJIB3YIOT OYeHb II0X0’KHMe MeXaHU3MBI 11 TAKUX CIIMCKOB, HO BCE jKe XpaHUTh .gitignore B
Mercurial pemosutopuu—He camasd ypauHad wuzed. K cyactbro, B Git ecTh MeXaHU3M
UTHOPUPOBAHUA CIIeIIUPUUHBIX I JIOKaJIbHOM KOIIUU pPernosuTopus ¢paiios, a opMaT CIUCKa
UCKIUYeHU B Mercurial coBMecTuM c Git, TaKk YTO MO>KHO IIPOCTO CKOIIMPOBAaTh .hgignore Koe-

Kyza:

$ cp .hgignore .git/info/exclude

daitn .git/info/exclude paboraeT moOmO6HO .gitignore, HO He QUKCHUpPyeTCd B UCTOPUU
U3MEHEeHUH.

Pa6ouwuii mpouecc

IIpeAIIosIoyKuM, BBI IIpOZiesiald HeKyr paboTy, 3apUKCHUpOBad U3MEeHEHUs B BeTKe master U
TOTOBBL OTIIPABUTHL M3MEHEHUs B YAAJEHHBIN PEeIO3SUTOPHUN. BOT KaK BBIIVIAAUT PEIIO3UTOPHI
ceyyac:

$ git log --oneline --graph --decorate

* ba@4a2a (HEAD, master) Update makefile

* d25d16f Goodbye

* ac7955c (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Create a makefile
* 65bb417 Create a standard 'hello, world' program

Hamta BeTKa master omepeskaeT origin/master Ha JBa KOMMMTA, II0KA YTO OHU €CTb JIUIIL B
JIOKaJIbHOM PeIl03UTOPUH. /laBaiiTe IOCMOTPUM, BAPYT KTO-HUOYAH cZesiajl BayKHble U3MeHeHUS:
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$ git fetch
From hg::/tmp/hello
ac7955c..df85e87 master -> origin/master
ac7955c..df85e87 branches/default -> origin/branches/default
$ git log --oneline --graph --decorate --all
* 7b07969 (refs/notes/hg) Notes for default
* d4c1038 Notes for master
* df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation
| * ba@4a2a (HEAD, master) Update makefile
| * d25d16f Goodbye
|/
* 3c7955¢c Create a makefile
* 65bb417 Create a standard 'hello, world' program

M3-3a TOrO, YTO MBI MCIIOJb30BaJu ¢uar --all, BBIBOAATCS CCBUIKH «notes», HCIIOJIb3yeMble
BHYTpHU ¢it-remote-hg, MOXHO He oOpalaTb Ha HHUX BHHUMaHUd. B oCTaJlbHOM, HHUYEro
HeOOBIYHOTO: origin/master IpoABHUHYJICA HAa OJUH KOMMUT U UCTOPHUS pas3oluIachk. B oTimune oT
OCTaJIbHBIX CHCTeM KOHTPOJISI BepCHUM, paccMaTpUBaeMbIX B 3TOM IyiaBe, Mercurial ymeer
paboTaTh CO CIUSTHUAMM, TaK UTO MBI He 6y/IeT BHITBOPSITh HUKAKUX QOKYCOB.

$ git merge origin/master
Auto-merging hello.c
Merge made by the 'recursive' strategy.
hello.c | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git log --oneline --graph --decorate
*  Qc64627 (HEAD, master) Merge remote-tracking branch 'origin/master’
I\
| * df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation
* | ba@4a2a Update makefile
* | d25d16f Goodbye
|/
* ac7955c Create a makefile
* 65bb417 Create a standard 'hello, world' program

OminuHo! MBI 3aIlyCTUJIMN BCE TE€CThI, OHU IIPOIILIH, TaK UTO BCE TOTOBO [JIs1 OTIIPAaBKU U3MEeHEeHU N
Ha y/IaJIéHHBIU CepBep:

$ git push
To hg::/tmp/hello
df85e87..0c64627 master -> master

Bor 1 Bcé! Eciii Telepb ITOCMOTpPeTh Ha Mercurial peltosuTopuii, Mbl He YBUIUM TaM HUYEIo
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HeOOBIYHOTIO:

$ hg log -G --style compact
0 5[tip]l:4,2 dc8fa4df932b8 2014-08-14 19:33 -0700 ben
I\ Merge remote-tracking branch 'origin/master’

4 64f27bcefc35 2014-08-14 19:27 -0700 ben
Update makefile

I
0
I
|
0 3:1 4256fc29598f  2014-@8-14 19:27 -06700  ben
|
I
I

I

I

I

I

| Goodbye

|

¢ 2 7db0b4848b3c  2014-08-14 19:30 -0700  ben
|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm
| Create a makefile

I

o 0 0a04b987be5a  2005-08-26 01:20 -0700  mpm

Create a standard 'hello, world' program

Habop m3sMeHeHUU 2 ObLI IIpou3BeléH Mercurial, a usmMmeHeHUus 3 U 4 BHeCeHBbI git-remote-hg
IocJie OTIIPaBKU U3MEHEeHUH, ClleJIaHHBIX uepes Git.

BeTKkM U 3aKy1agKu

B Git ecThb TOJIBKO OJMH THII BeTOK: yKasaTesb, KOTOPHIM IIepe[JBUTAETCS «BIIEPEN» II0 Mepe
KOMMHTa H3MeHeHUM. B Mercurial Takue ykasaTesd Ha3bIBalOTCS «3aKJIaJKH» W BelyT cebs
CX0>XUM C Git o6pasom.

[lonsaTue «BeTka» B Mercurial o3HadaeT HeMHOro japyroe. HasBaHHe BeTKH, B KOTOPOM
IIPOUCXOMAT U3MEHEHUs, 3anucbleaemest BHympu Kaxcoo2o Habopa usmeHeHull U, TaKUM 00pasoM,
HaBCer/la OCTaéTcsd B HUCTOpHU. Hampumep, BOT OJUH U3 KOMMHTOB, IIPOU3BEAEHHBIX B BETKE
develop:

$ hg log -1 1

changeset:  6:8f65e5e02793

branch: develop

tag: tip

user: Ben Straub <ben@straub.cc>
date: Thu Aug 14 20:06:38 2014 -0700
summary: More documentation

ObpaTuTe BHUMaHUe Ha CTPOKY, HAUMHAKIIYIOCA ¢ «branch». Git ycTpoeH mo-gpyromy (Ha caMoM
IeJsie, 06a THUIIa BETOK MOIYT OBITH IIpe/cTaBJIeHbl KaK CCHIKU B Git), HO git-remote-hg BEIHYK/IeH
IIOHUMAaTh pa3HUILY, IIOTOMY UTO HallesieH Ha paboTy ¢ Mercurial.

Co3maHUe «3aKJIafok» Mercurial He c0)KHee CO3aHUS IIPOCTHIX BETOK B Git. BOT UTO MBI [lestaeM
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B Git:

$ git checkout -b featureA
Switched to a new branch 'featureA'
$ git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA

A co ctopoHs!I Mercurial 3To BBIIVIIIUT TaK:

$ hg bookmarks
featureA 5:bd5ac26f11f9

$ hg log --style compact -G

@ 6[tip] 8f65e5e02793 2014-08-14 20:06 -0700 ben
| More documentation

|

0 S[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
|\ Merge remote-tracking branch 'origin/master’

| |

| o 4 043433a6b91f 2014-08-14 20:01 -0700 ben

| | update makefile

| |

| o 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

| |

o| 2 f098c7f45c4f 2014-08-14 20:01 -0700 ben

|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

0o O 0a04b987be5a  2005-08-26 01:20 -0700  mpm

Create a standard 'hello, world' program

O6paTuTe BHUMaHUe Ha MeTKy [featureA] Ha maToit peBusuu. TakuM 06pasoM, CO CTOPOHEI Git
«3aKJIQIKW» BBIIVISIIAT KaK OOBIUHbIE BETKH C OJHUM JIMIIL UCKJIKYEHHEeM: Heslb3sl YAAJIUTh
3aKJIaIKy uepes Git (3TO OAHO U3 OTpaHUYEeHUM 00EPTOK /11 B3aUMOJeNCTBUA ¢ ApyruMu CKB).

Mo>xHO paboTaTb M C IIOJHOILIEHHBIMHM BeTKaMHM Mercurial —IpocTo momMecture Git BeTKy B
IIPOCTPAaHCTBO UMEH branches:
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$ git checkout -b branches/permanent
Switched to a new branch 'branches/permanent’
$ vi Makefile
$ git commit -am 'A permanent change'
$ git push origin branches/permanent
To hg::/tmp/hello
* [new branch] branches/permanent -> branches/permanent

BoT Kak 3T0 6yeT BBIVISIZIETh CO CTOPOHBI Mercurial:

$ hg branches

permanent 7:34529d073ad4
develop 6:8f65e5€02793
default 5:bd5ac26f11f9 (inactive)
$ hg log -G

o changeset: 7:34529d07aad4

| branch: permanent

| tag: tip

| parent: 5:bd5ac26f11f9

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:21:09 2014 -0700

| summary: A permanent change

|

| changeset:  6:8f65e5e02793

|/ branch: develop

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:06:38 2014 -0700
| summary: More documentation

|

0 changeset:  5:bd5ac26f11f9

|\  bookmark: featureA

| | parent: 4:043433a6b91f

| | parent: 2:f098c7f45c4f

| | user: Ben Straub <ben@straub.cc>

| | date: Thu Aug 14 20:02:21 2014 -0700
| | summary: Merge remote-tracking branch 'origin/master’
[...]

1Mt BeTKH «permanent» 6bLI0 3alICAaHO BHYTPU Habopa N3MeHEeHUI ¢ HOMEPOM 7.

HTak, co cTtopoHbl Git pa6ora c ob6euMmu TumaMu Mercurial BeTOK BBIIJIIIUT OXUHAKOBO:
IepeKJIIoYaeMcs Ha BeTKy, QUKcUpyeM HM3MeHeHUs, 3abupaeM Uy)Kue HapaGOTKH, IIPOU3BOAUM
CIUSHUS U OTIpaBisieM H3MeHeHHUs B PeNo3UToOpuid Kak o6bpuHO. M emié: Mercurial He
TIO/I/IEP’KUBAeT U3MEHEHHEe HCTOPUH, TOJIHKO J06aBJIeHHME HOBHIX M3MeHEeHUH. BoT Kak 6ymer
BRIVISIZIETs  Mercurial perosuTopuii IIocjie HMHTEPAKTUBHOTO HW3MeHEHHUs HCTOPUH U
«IIPUHYJUTEIbHOM» e€ OTIIpaBKU Ha3as;
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$ hg log --style compact -G

o 10[tip] 99611176cbc9  2014-08-14 20:21 -0700  ben
| A permanent change

|

0 9 f23e12f939c3 2014-08-14 20:01 -0700 ben

| Add some documentation

|

o 8:1 ¢16971d33922 2014-08-14 20:00 -0700 ben

| goodbye

|

| o 7:5 a4529d07aad4  2014-08-14 20:21 -0700 ben
| | A permanent change

| |

| | @ 6 8f65e5e02793  2014-08-14 20:06 -0700 ben
| |/ More documentation

| |

| o 5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
| |\ Merge remote-tracking branch 'origin/master’

| | ]

| | o 4 043433a6b91f 2014-08-14 20:01 -0700 ben
| | | update makefile

|||

+---0 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

| |

| o 2 f098c7f45c4f  2014-08-14 20:01 -0700 ben
|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

o O 0a04b987be5a  2005-08-26 01:20 -0700  mpm

Create a standard "hello, world" program

bputn co3maHbl M3MeHeHHud 8, 9 U 10 U Tellepb OHHU IIPHMHAMAJIE’KaT BeTKe permanent, HO cTapble
U3MEeHeHUs HHUKyJa He [ejIHCh. ITO MO’KET OYeHb YAMBUTL BalllUX KOJLUIET, IPHUBBIKIIHX K
Mercurial, Tak 4TO cTapalTech TakK He /iesIaThb.

3akIroueHue

Git u Mercurial OBOJIPHO IOX0XKH, UX OTHOCHUTEJIHHO IIPOCTO MOYKHO «IIOZIPYKUTH». ECIM BBHI
OyneTe m3beraTb M3MeHEeHHs yrKe OIyOJIMKOBAHHOM HCTOPUU (3TO B I[€JIOM XOpOIIas ufes, He
TOJIbKO B KOHTEKCTe B3auMo/leicTBUA ¢ Mercurial), BBI ja’ke He 3aMeTHTe UTO paboTaeTe C APyroH
CKB.

Git u Bazaar

Emé ogna usBectHas /[CKB Bazaar. Bazaar —3To 6eciuiaTHasi CUCTeMa C OTKPBITHIM HCXOIHBIM
KOZIOM, ABJIAIOINAsAcd 4YacThio npoekra GNU Project. E€é mmoBefjeHUe CHIBHO oTiMuaeTcd oT Git.
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1Horza, 4TO6HI c/les1aTh TO JKe caMoe, 4To U B Git, cileffyeT HCII0/Ib30BaTh APYroe KJIHUeBoe CJI0BO,
a HEKOTOphble TaKHe jKe KJII0UeBble CJI0BA MMEIOT ApPyroe 3HadeHHe. B 4acTHOCTH, yIpaBJIeHUS
BeTKaMM CHJIbHO OTJIMYAeTC W MOYKET BBI3BaThb ITYTaHUITY, 0COGEHHO IS KOTO-HUGYZL U3
BceJIeHHOM Git. TeM He MeHee, ¢ Bazaar pero3uTopreM BO3MOXKHO pa6oTaTh u3 Git.

Cyl1ecTByeT MHOTO IIPOEKTOB, KOTOPhIe II03BOJISIOT UCII0JIb30BaTh Git Kak KJIUeHT Bazaar. Jlasee,
MBI OyZeM HCIIOJb30BaTh IIpoeKT duimna KoHTpepaca, KOTOPHIM MOXKHO HaWTH 3[eCh
https://github.com/felipec/git-remote-bzr. /711 yCTaHOBKHU AOCTATOYHO IIPOCTO CKayvaTh Gaia git-
remote-bzr ¥ IIOMeCTHUTE €r0 B OJJHH M3 KaTaJIOroB Bamero $PATH:

$ wget https://raw.github.com/felipec/git-remote-bzr/master/git-remote-bzr -0
~/bin/qit-remote-bzr
$ chmod +x ~/bin/git-remote-bzr

Taxk >ke BaM ITOHa{0OUTCS YCTaHOBJIEHHBIN Bazaar. 1 Bcé!

Co3paHue penosuropus Git u3 penosuropusa Bazaar

MM TIpoCTO ITOJI30BaThCs. UTOOGBI KJIOHHUPOBATH Bazaar perosUTOPUN JOCTaTOUHO N06aBUTH
npedukc bzr::. Tak Kak Git 1 Bazaar I0JHOCTHI0 KJIOHUPYIOT PeIO3UTOPUI Ha Balll KOMIIBIOTED,
TO MOYKHO 06aBUTH KJIOH Git K JIOKaJIbHOMY KJIOHY Bazaar, HO Tak JieJlaThb He PeKOMEH/YeTCsI.
Topasfo mpoIre CBI3aTh KJIOH Git ¢ IeHTPaJTbHBIM XPaHUJIUIIEM — TEM >Ke MeCTOM, C KOTOPBIM
CBsI3aH KJIOH Bazaar.

[Ipearos0KuM, 4TO Bbl paboTalu C YAAJEHHBIM PEIO3UTOPHEM, HaXOIAIUMCS II0 ajpecy
bzr+ssh://developer@mybazaarserver:myproject. UT0O6BI ero KJIOHHUPOBATb, HY>KHO BBIIIOJHUTH
CJIeIyroIirie KOMaH/Ibl:

$ git clone bzr::bzr+ssh://developer@mybazaarserver:myproject myProject-Git
$ cd myProject-Git

Ha Texkyliuii MOMEHT, CO3JaHHBLIM Git Pero3UTOPUIN UCIIO0JIb3yeT AUCKOBOE IIPOCTPAHCTBO He
OIITUMaJ/IbHO. [109TOMYy BBl [OJ/DKHBI OUMCTUTHL M CXKaThb ero, 0COOEHHO ecId pPeIlo3UTOPUM
60JILIIIOTO pasMepa:

$ git gc --aggressive

BeTxu B Bazaar

Bazaar 103BOJIIeT KJIOHHPOBATHb TOJIHFKO BETKH, IIPH 3TOM PEIIO3UTOPUH MOJKeT CO/eprKaTh HX
HeCKOJIbKO, a git-remote-bzr mMorkeT KJIOHHpoBaTh Bce. Hampumep, UTOGBI KJIOHHPOBAThH BETKY
BBITIOJTHUTE:!

$ git clone bzr::bzr://bzr.savannah.gnu.org/emacs/trunk emacs-trunk
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YTOoOBI KJIOHHUpPOBAThE BECH peHOBI/ITOpI/Iﬁ, BBIIIOJTHUTE KOMaHIY:

$ git clone bzr::bzr://bzr.savannah.gnu.org/emacs emacs

HOCJIG,ILHHH KOMaHlda KJIOHHUPYET BCe BETKU PEIIO3UTOPHA emacs; TeM He MEHee, KOH(l)I/II‘ypaHI/IeI‘/JI
OOITyCKa€eTCsA YKa3bIBaTh TOJIBKO HEKOTOPHBIE M3 HUX!

$ git config remote-bzr.branches 'trunk, xwindow'

HeKOTOpLIe y,l[aJIéHHBIe PEIIO3UTOPHHU HE IT03BOJIAIOT ITIPOCMATPUBATE CIIHMCOK BETOK, II03TOMY HUX
IrepedyncjieHrue B KOH(I)I/II'ypaHI/II/I oJId KOMaH/bl K/JIOHHMPOBAaHHA MOKET OKa3aTbCd IIPOIIE B
HCIIOJIb30OBaHHUH!

$ git init emacs

$ git remote add origin bzr::bzr://bzr.savannah.gnu.org/emacs
$ git config remote-bzr.branches 'trunk, xwindow'

$ git fetch

HUruopupyeM To, UTO HTHOpHpYyeTcs B .bzrignore

[Ipu paboTe ¢ IIPOEKTOM IIO[ yIIpaBJeHHeM Bazaar BBl He JOJDKHBI Co3faBaTh ¢aili .gitignore,
II0TOMY YTO MO>KeTe CJIy4alHO J06aBUTH ero B O0TCJIeKHMBaeMble, YeM MOTYT BOSMYTUTHCS Apyrue
IoJb30BaTesid, paboTarompe ¢ Bazaar. PelleHHeM MOKeT BBICTYIIaTh Cco3gaHue ¢ariia
.git/info/exclude, KOTOPBHIX MOKeT OBITH KaK CUMBOJIMNYECKOM CCBIIKOM, TaK ¥ OOBIYHBIM QaiijioM.
[To3>ke MBI paCCMOTPUM IIPUME]D pelleHUs 3TOM IP0o6IeMBl.

Bazaar MCIOJIb3yeT Ty ’Ke MOjleJIb UTHOPUpPOBaHUS ¢aiyioB uTo U Git, 3a HCKIIOUEHHEM /IBYX
oco6eHHOCTeH, He HMMEWIINX IJKBUBajleHTa B Git. IloyiHOe oImMcaHWe MOXKHO HaWTH B
IOKYMeHTaIlluy. ITH ABa OTVIMYUUS CJIe/lyIoIIHe:

1. !l mosBosigeT UTHOPUPOBATH OIIpe/ e/ IEHHBIE I1a0J0HBI (ailIoB, Jake eCcId OHU yKa3aHbI CO
3HaKoOM !

2. RE: B Havasle CTPOKHU II03BOJIZeT yKasaThb peryJsgipHoe BbIpaskeHue Python. Git gorryckaer
TOJIBKO I11a0JIOHBI 000JI0UKH.

CireoBaTeIbHO, BOSMOYKHBI [IB€ CUTYallHU:

1. Ecoiu ¢air .bzrignore He COZEP/KUT CIIeITUPUUECKUX IIpePHUKCOB, TO MOYKHO IIPOCTO CO3JaTh
CHMBOJIMYECKYIO CCBIJIKY Ha Hero: Lln -s .bzrignore .git/info/exclude

2. Haye, Hy>XHO co3gaTh ¢auin .git/info/exclude M agamTHpoOBaTh €ro B COOTBETCTBUHU C

.bzrignore TakK, YTO6BI UTHOPUPOBAJIKCH Te >Ke QpaiIbl.

BHe 3aBUCHUMOCTH OT CUTYyallM, BaM HYKHO CJI€JUThH 38 USMEeHEHUSAMHU B .bzrignore, YTOOBI paiii
.git/info/exclude Bcerma cooTBeTCTBOBAJX .bzrignore. Ha camoM [esie, ecid B ¢aiiyn .bzrignore
OyayT mo6aBjieHbl K3MEHEHUS B BUJle OQHOM MU HECKOJILKUX CTPOK c !! miu RE: BHauase, To Git
IIPOCTO He CMOKeT UX UHTEPIPeTUpPOBaTHL M BaM II0OHALOOWUTHCA U3MEHUTH ¢aiil
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.git/info/exclude Tak, 4TOOBl HTHOPUPOBAJUCHL Te >Ke ¢aiyibl. bosee TOro, eciu Qain
.git/info/exclude 6B CUMBOJIMUECKON CCBHIJIKOU, TO CHaYasa HY>KHO €ro yAaJUuTh, CKOIIMPOBaTh
.bzrignore B .git/info/exclude U aganTUpoBaTh IlOCJAeqHUN. OFHAKO, OyAbTE OCTOPO’KHBI C €Tr0
co3JjlaHueM, II0TOMY 4YTO B Git HeBO3MOKHO IIOBTOPHO BKJIHOUUTH Galiyl B UH/EKC, eCIU UCKIII0UeH
POAUTEILCKUY KaTaJjIor 3Toro ¢aria.

ITosryyeHUue U3MEHEHUI C yAAI6HHOI'O PEIIO3UTOPHUS

Hcnob3ysa 00bIYHBIE KOMaHBI Git MOXKHO ITOJTyYUTh U3MEHEHUS C yIaJ€HHOTO PEeIl03UTOpPHUSIL.
[IpeaIIoIOKUM, UTO M3MEHEHUs HaxXOASITCS B BeTKe master, BBl CIMBaeTe WJIM Iepebasupyere
CBOIO pabOTy OTHOCUTEJILHO BETKH origin/master:

$ git pull --rebase origin

OTnpaBKa B yAaJIEHHBIN PeI03UTOPHIA

ITockoyIbKY Bazaar Tak >Ke MMeeT KOHIIENIIHMI0 KOMMHTOB CJIHSHUS, TO IIpo6JeM He BO3SHHUKHET
IIpU OTIIpaBKe TaKoro KoMMmuTa. TakuM o06pasoM, Bel MOKeTe paboTaThb B BeTKe, CIHUBAaTh
W3MeHeHUs B master M OTIHpPaBJATh UX. BBl MO)KeTe C037aBaTh BETKH, AeaThb KOMMHUTHI U
TeCTUPOBaTh H3MeHeHHUs KaK OOhIYHO. HaKoHeI], BBl OTIIpaBJjisieTe IIPOZeJaHHYI paboTy B
periosuTopui Bazaar:

$ git push origin master

IIpepynpesxaenue
CyIliecTBYIOT OrpaHHUUYeHHUs Ha BBIIIOJIHEHWE OIlepalui C yJaJéHHBIM penosuTtopueM. B
YaCTHOCTH, CJIeAYI0IIie KOMaH/bl He paboTaloT:

* git push origin :branch-to-delete (Bazaar He TOHUMaeT yAajJeHHUe CCbIOK TAKUM CII0COO0M.)

* git push origin old:new (6yzmeT oTmipaBsieHa 'old')

e git push --dry-run origin branch (push 6yzeT BBIII0THEH)

3axK/IroueHue

ITockosbKYy Mozesu Git 1 Bazaar cX0>KH, TO He TaK MHOTO YCHUJIMM TpebyeTcs /I UX COBMECTHOH
paboThl. Bcé OyzeT B mOpsKe II0KA BBI CIeJUTE 3a OTpaHUYEHUSAMHU U 3HaeTe, YTO YAaIEHHBIA
pernosuTopuu nsHavaabHoO He Git.

Git u Perforce

Perforce — oueHb pacripocTpaHéHHas CHCTeMa KOHTPOJII BepCUM B KOPIIOpPAaTHUBHOU cpefe. OHa
nosgBuiaack B 1995 romy, uto nesaer eé camoil crapom CKB, paccMarpuBaeMOM B 3TOM IJIaBe.
Perforce paspaboTaH B JyxXe TeX BpeMéEH; OH IIpeAllojiaraeT IIOCTOSHHOe IIOAKIKYeHUEe K
LIeHTpaJIbHOMY CepBepy, a JIOKaJIbHO XpaHUTCSI OfHa-eJUHCTBeHHas Bepcus ¢aiios. Ha camoMm
ZleJie, ero BO3MOYKHOCTH, KaK M OIrpaHU4YeHUs, pas3pabaThlBaJUCh [AJI PpelIeHUs BIIOJIHE
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KOHKpPEeTHBIX IIpo6JsieM; X0TS MHOTHE IIPOeKThl, HUCIOoJIb3yIoIue Perforce ceromHs, BEIUTpaaIn ObI
OT Ilepexoza Ha Git.

Cy1ecTByeT iBa BaphaHTa COBMECTHOI0 HMcIob3oBaHUA Git u Perforce. IlepBbiit — Git Fusion oT
paspaboTuukoB Perforce —I103BosIsieT BBICTaBJATH IIOfJepeBbsl Perforce-zmerno B KadecTBe
yoaséHHbIX Git pertosuTopueB. Bropoil — git-p4 — kineHTCcKas 06épTka Haj Perforce gy Git; oHa
He TpeOyeT JOIIOJTHUTeJIbHOM HacTporKHU Perforce cepBepa.

Git Fusion

V  cosgartesert  Perforce ecTb HOpoAyKT, uMeHyeMbIM Git Fusion (mocTyrieH Ha
http://www.perforce.com/git-fusion), KoTopelli cuHXpoHU3UpyeT Perforce cepBep c¢ Git
pernosuTopreM Ha CTOPOHE cepBepa.

VeraHoBKa

Ji1 TpuMepa MBI BOCIOJIB3yeMCSl — IIPOCTEMIIMM  CIIOCO60M  HACcTpoMKu  Git
Fusion — I10AT0TOBJIEHHBIM 006pa3soM [jIi BUPTYaJIbHOM MalllMHEI C IIpelycTaHOBJIeHHBIM Perforce
IeMOHOM U co6cTBeHHO Git Fusion. Bel Mo)KeTe ckayaTh 06pa3 Ha http://www.perforce.com/
downloads/Perforce/20-User, a 3aTeM HMIIOPTUPOBaTb €ro B Ballle JIIOOMMOE CpeiCcTBO
BUpTyaausanuu (Mbl 6yZeM UCII0/Ib30BaTh VirtualBox).

Bo BpeMsl IIepBOTO 3amycka BaM IIOTpebyeTcs CKOHQUTYPHPOBAThH MapoIHd TPeéx Linux
mmoJsib3oBaTesiert (root, perforce m git) M UMA XocTa, KOTOpoe OymeT HAeHTHUQUIIMPOBATH
KOMITBIOTEpP B ceTH. [I0 OKOHUYAHUH Bl YBUIHUTE CJIEAYIOIIEE:
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8 00 Git_Fusion [Running]
Git Fusion - £014.1.857837

To manage this UM brouwse to https:--10.0.1.253:5480-

O] Use Arrow Keys to navigate
Set Timezone (Current:UTC) and <ENTER> to select your choice.

PucyHok 145. 9kpaH eupmyaibHoOU MawuHwl Git Fusion

3anomuuTe IP agpec, oH mpuroguTcs B OyayiueM. /lajee, co3faguM IIojib3oBaTesss Perforce.
BribepuTe BHHU3Y ONIIUI0 «Login» U HaXMuTe Enter (WM ucroyb3yrTe SSH) U BOUIUTE Kak
I10JIb30BaTesIb root. MICIIOIb3yiiTe IpUBeAEHHBIE HUKE KOMAaH/Ibl, YTOOBI CO3/1aTh I10JIb30BaTeJIA:

$ p4 -p localhost:1666 -u super user -f john
$ p4 -p localhost:1666 -u john passwd
$ exit

[lepBasi KOMaHZa OTKPOeT PeNaKTOp /JId YTOUHEHHs JaHHBIX II0JIb30BaTessl, HO BBl MOYKETe
IIPUHATL HACTPOMKU II0 YMOJIYAaHHIO, BBelsd :wq U HakaB Enter. Bropasg KomaHIa ABaKIbl
IIOIIPOCUT BBECTH IIapoJib. JTO BCE, UYTO TPebOBaJIOCh BBIOJHUTE B 0060s0uke OC, MoKeTe
3aBepIIUTh CeCCHIO.

CremyrooluM IIaroM HeOoO0XOAMMO 3ampeTuThb Git mpoBepaATb SSL  cepTUOUKATHL. XOTA
BUpPTya/IbHasA MaltrHa Git Fusion mmocraBisgeTcd ¢ cepTUGUKATOM, OH He IIPUBA3aH K JoMeHy U [P
ajpecy BUPTYaJIbHOM MalllMHBI, TaK 4To Git 6yzeT oTBepraTb COefMHEHHs KaK HebOe3oIlacHBIe.
Ecu BBl cobupaeTech MCIIOIb30BaTh 3Ty BHUPTYaJbHYI MAIIMHY Ha IIOCTOSHHOM OCHOBE,
obpaTuTech K PYKOBOACTBY II0 Git Fusion, 4TOGBI y3HATh, KaK YCTAHOBUTH APYION CepTUQUKAT;
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IIJII TECTOB >Ke XBAaTHUT CJIeIYIOIIEro
$ export GIT_SSL_NO_VERIFY=true
Tenepb MO’KeTe IPOBEPUTH UTO BCE paboTaeT.

$ git clone https://10.0.1.254/Talkhouse

Cloning into 'Talkhouse'...

Username for 'https://10.0.1.254": john

Password for "https://john@10.0.1.254":

remote: Counting objects: 630, done.

remote: Compressing objects: 100% (581/581), done.

remote: Total 630 (delta 172), reused @ (delta 0)

Receiving objects: 100% (630/630), 1.22 MiB | @ bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

Ha BUpTyaJbHOH MalllMHE Y)Ke HACTPOEH IPOEKT, KOTOPBHIA BBl MO’KeTe KJIOHUPOBATh. MBI
KJIOHUpyeM peno3uTopuit mo HTTPS IPOTOKOJY, MCHOJIB3Ysl paHee CO3[JaHHOIO II0JIb30BaTeJIst
john; Git cipocuT 1TapoJsib, HO MeHeKep IapoJieii 3aIIOMHUT ero JIJIsI IT0CJ/IeIYIOITMX 3aIIPOCOB.

Hacrpoiika Fusion

[Tocse ycraHOBKU Git Fusion BBI, BO3MOXKHO, 3aXOTHTe HACTPOUThH €ro. ITO OTHOCHUTEJIbBHO
HEeCJIOXKHO CJesiaTh, UCIIOJIb3ys Balll JIHOOUMBIN Perforce KaveHT; IpPOCTO OTOOpasUTe KaTaJIoT
//.qit-fusion Ha Perforce cepBepe B Ballle pa6ouee IIpocTpaHCcTBO. CTPyKTypa $aiioB IIpUBe/ieHa
HIDKe:

$ tree

—— objects
F—— repos

|

| | —[...]
| L—— trees

’ —[...]
|

—— p4gf_config

—— repos

| L—— Talkhouse

| L—— p4gf_config
L—— users

L—— p4gf_usermap

498 directories, 287 files

Katrastor objects ucrosbayercs Git Fusion st orobpakeHus 06 beKToB Perforce B Git 1 Ha060pOT,
BaM He CJIeflyeT HUYero 37leCb TporaTb. BHYTpU pacIlioyioKeH I106a1bHBIN KOHQUIYPaITMOHHBIN
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¢darin p4gf_config, a Tak)Ke 110 OJHOMY TaKOMY >Ke Qariiry Il KayKA0T0 PeIO3UTOPUS — 3TH QaliIbl
U OIIpefiesIgI0T oBeeHue Git Fusion. 3amissHeM B TOT, UTO B KOpPHe:

[repo-creation]
charset = utf8

[git-to-perforce]

change-owner = author
enable-git-branch-creation = yes
enable-swarm-reviews = yes
enable-git-merge-commits = yes
enable-git-submodules = yes

preflight-commit = none
ignore-author-permissions = no
read-permission-check = none
git-merge-avoidance-after-change-num = 12107

[perforce-to-git]
http-url = none
ssh-url = none

[@features]

imports = False
chunked-push = False
matrix2 = False
parallel-push = False

[authentication]
email-case-sensitivity = no

MsbI He 6yJleM BJlaBaTbCsd B HasHaueHUe Ka’K[OM OIIIIUHY, IIPOCTO 0OpaTUTe BHUMaHUe, YTO 3TO
00bIKHOBeHHBIN INI ¢aii1, momoOHBIM TeM, YTO HCIOoJb3yeT Git M1 KoH$Urypamuu. daii,
pacCMOTPEeHHBIN BBIIe, 3afaéT IVIobaJbHbIe OIIIMM, KOTOpPhle MOTYT OBITH IlepeolIpefesieHbl
BHYTpU CIIeITUGUUHBIX 1 perosuTopusa ¢daiios KOHOQUIyparuy, TUIIA
repos/Talkhouse/p4gf_config. Eciau oTkpoere 9TOT ¢aiy, YBUIUTE CEKIUI0 [@repo],
IlepeoIIpe/iesIdIoIyl0 HeKOTOopble Ivio6aJbHble HACTPOUMKU. Takyke, BHYTPU eCThb CeKIIUH,
OoZ00HBIE 9TOM:

[Talkhouse-master]
git-branch-name = master
view = //depot/Talkhouse/main-dev/...

OHM 3aZjal0T COOTBETCTBHeE MeX1y BeTKaMu Perforce u BeTkamMu Git. HasBaHUS TaKUX CeKIIUH
MOTYT OBITH IIPOM3BOJIBHBIMY; IVIaBHOE, YTOOBI OHH OCTaBa/IMCh YHUKAIbHBIMU. git-branch-name
II03BOJIAET IIpeobpa3oBaTh IIYyTH BHYTPHU [leIl0, KOTOpPble CMOTPEJIUCh OBl HEIIPUBBIYHO A Git
roJsib3oBaTesed. [lapameTp view yIipasJisieT oTobpakeHreM Perforce ¢ariyoB Ha Git pello3sUTOPHUIA;
HUCII0JIb3yeTCsl CTaHAapTHBIN CUHTAaKCHUC 0TOOpakeHUsI BUOB. MoJKeT OBITH 3aZjlaHO 60jiee 0ZHOIO
0TOOpakeHUsd, KaK B IIpUMepe HIDKe:
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[multi-project-mapping]

git-branch-name = master

view = //depot/project1/main/... projectl/...
//depot/project2/mainline/... project2/...

TakuM 06pa3oM, ecaH Ballle 0TOGpa)keHHe BK/IIYaeT M3MeHEHUs B CTPYKType KaTasIorOB, BEI
MOYKeTe PeIUIUITUPOBaTh 3TU U3MeHEeHUsI 371eCh.

[TocimemHUM ¢paitl, KOTOPBIMA MBI 06CyAUM, 3TO users/p4gf_usermap; B HEM 3aJjaéTcs oToOpakeHUe
osb30BaTesiei Perforce Ha mmosib3oBaTesieit Git. BO3MOXXHO, BaM He IIPUTOAUTCS 3TOT Qaiil.

Korma Git Fusion mpeo6pasoBbiBaeT Habop m3MmeHeHHU Perforce B Git KOMMHT, OH HaXOIUT
II0JIb30BaTesId B 3TOM ¢aiijle W UCHOJIb3yeT XpaHsIIuecs 3[eCb aJpec 3JeKTPOHHOM IOYTHl U
II0JIHOE WMS JJIs 3allOJIHEHUS II0JIed «aBTOp» U «IIPUMEHSIONIUN H3MeHeHUs» B Git. Ilpu
o6paTHOM IIpoIlecce HIIETCS II0JIb30BaTesb Perforce ¢ agpecoM s/IeKTPOHHOM IIOUTHI U3 II0JISA
«aBTOp» Git KOMMHUTOB U UCIIOJIb3yeTCS Jjajee 11 U3MeHEeHUs.

B O6OJILIIHHCTBE ClydaeB 3TO HOpPMaJIbHO€ IIOBe€l€eHHe, HO YTO 6y,qu, €CJIK COOTBETCTBHA
BBITJIAIAT TaK:

john john@example.com "John Doe"

john johnny@appleseed.net "John Doe"

bob employeeX@example.com "Anon X. Mouse"
joe employeeY@example.com "Anon Y. Mouse"

Kaxmas crpoka uMmeeT popmar <user> <email> "<full name>" U 3aaéT COOTBETCTBUE JII OHOTO
oJib30BaTe . [lepBhie IBe CTPOUYKU OTOOpakaroT [IBa pPasHBIX ajpeca 9JeKTPOHHOM IIOYTHI Ha
O/THOTO U TOTI0 ’Ke I10JIb30BaTesId. ITO MOKeT OBITh I10JIe3HBIM eCJIU Bbl UKCHUPOBAJINA U3MEeHEeHU
B Git, UCIIOJIb3ys pasHble ajijpeca, WIHM eCJIU BbI IIOMEHSUIA aJpec, HO XOTUTe OTOOpasUThb 3TU
U3MeHeHUs Ha OJHOro u Toro >ke Perforce mosb3oBaTess. Ilpu co3manuu Git komMuToB Perforce
UCII0JIb3yeTCd MHGOPMAIUS U3 IIePBOM COBIIABIIIEN CTPOKH.

[TocsegHUe [Be CTPOKM CKPBHIBAIOT HACTOAI[Me MMeHa boba U /[PKO B CO3IaHHBIX Git KOMMUTAaX.
9TO MOKeT OBITH II0JIE3HBIM, €CJIU Bbl XOTUTE OTAAaTh BHYTPEHHUU IIPOEKT B Open-source, HO He
XOTUTe pacKpbIiBaTh UHGOPMAIIUIO O COTPYAHUKAX. AJlpeca sJIeKTPOHHOM II0UTHI U I10JIHbIEe UMeHa
IOJDKHBI OBITH YHUKAJIbHBIMU €CJIM Bbl XOTUTe XOTh KaK-TO pas/jif4yaTh aBTOPOB B II0JIyYeHHOM
Git perro3suTOpPHUH.

PaGouuii mpouecc

Perforce Git Fusion — aTo AByHallpaBJyIeHHbIN «MOCT» MeXXy Perforce u Git. /laBaiiTe IOCMOTPUM,
KaK BBIVIAZUAT paboTa co cTOpoHB! Git. Ilpexrnosiaraercs, 4TO Mbl HACTPOMJIH OTOOpakeHHe
IIPOeKTa «Jamy», UCII0JIb3Ys IIPUBEeAEHHYIO0 BhIIIe KOHQUTYparuo. Torga Mbl MOXKeM KJIOHHPOBATh
€ero:
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$ git clone https://10.0.1.254/Jam
Cloning into 'Jam'...
Username for "https://10.0.1.254": john
Password for 'https://john@10.0.1.254":
remote: Counting objects: 2070, done.
remote: Compressing objects: 100% (1704/1704), done.
Receiving objects: 100% (2070/2070), 1.21 MiB | @ bytes/s, done.
remote: Total 2070 (delta 1242), reused @ (delta 0)
Resolving deltas: 100% (1242/1242), done.
Checking connectivity... done.
$ git branch -a
* master
remotes/origin/HEAD -> origin/master
remotes/origin/master
remotes/origin/rel2.1
$ git log --oneline --decorate --graph --all
* 0a38c33 (origin/rel2.1) Create Jam 2.1 release branch.
| * d254865 (HEAD, origin/master, origin/HEAD, master) Upgrade to latest metrowerks on
Beos -- the Intel one.
| * bd2f54a Put in fix for jam's NT handle leak.
| * c0f29e7 Fix URL in a jam doc
| * ccbddac Radstone's lynx port.

[...]

B mepBBIN pas 3TOT IpOIecC MOXKET 3aHATH HEKOTopoe Bpemd. Git Fusion mmpeo6pasoBbIBaeT Bce
Habopel u3MeHeHUH Perforce B Git KOMMUTEHI. /JaHHBIe IIPe06pasy0TCs JIOKAJIbHO Ha cepBepe, Tak
YTO 3TO BIIOJIHE OBICTPBIM IIPOIECC; TeM He MeHee, OH MOJKeT CJIeTKa 3aTgHYThCs, eCIM Yy Bac
6oJIbIIast UCTOPUS U3MeHeHUH. Ilocieiyrolye CKauuBaHUs TPeOyIOT JIUITh NHKPEMEHTaJIbHOTO
IpeobpasoBaHUs [NAaHHBIX, TAKUM 00pasoM CKOpPOCTH Oy[eT CpaBHHMa CO CKOPOCTBI0 pabOTBI
o6rr9HOrO Git cepBepa.

Kak BuHUTe, HAIll PEIOSUTOPHUM BBIVIAZUT TaK >Ke, KaK BBIIVIAZeN OBl JII000H Apyroi Git
pernosuTopuii. B HEM TpU BeTKH M Git IIpeAyCMOTPUTEJIBHO CO3/aJl JIOKAJIbHYI0 BeTKy master,
OTCJIe’KUBAIOIIYIO origin/master. JlaBaiiTe HeMHOTO0 I1opaboTaeM U 3apUKCUPyeM U3MeHeHUs:

git log --oneline --decorate --graph --all

cfd46ab (HEAD, master) Add documentation for new feature

a730d77 Whitespace

d254865 (origin/master, origin/HEAD) Upgrade to latest metrowerks on Beos -- the
Intel one.

* bd2f54a Put in fix for jam's NT handle leak.

[...]

* ¥ A =

*

Tenepb Y HaC /iBa HOBBIX KOMMHMTa. HpOBepI/IM, KaKHne U3MEHEHHUs1 BHEC/IH pyTHeE:
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$ git fetch
remote: Counting objects: 5, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 2), reused @ (delta 0)
Unpacking objects: 100% (3/3), done.
From https://10.0.1.254/]am
d254865..6afeb15 master -> origin/master
$ git log --oneline --decorate --graph --all
* pafeb15 (origin/master, origin/HEAD) Update copyright
| * cfd46ab (HEAD, master) Add documentation for new feature
| * a730d77 Whitespace
|/
* d254865 Upgrade to latest metrowerks on Beos -- the Intel one.
* bd2f54a Put in fix for jam's NT handle leak.
[...]

KTo-TO ycmes OTIIpaBUTh CBOUM H3MEHEHHs paHbllle Hac! KoHeuHO, M3 IIPUBENEHHOIO BBHIBOZA
KoMaH/bl git fetch He BUgHO, HO Ha caMoM Jesle KOMMUT ¢ SHA-1 6afeb15 6bw1 cosmaH Perforce
KJIMeHTOM. OH BBIIVIAAUT TaK jKe, KaK ¥ JII0O0M APyrol KOMMHUT, U 3TO UMEHHO TO, [JIsI 4ero
co3gaH Git Fusion. /laBaliTe mocMoTpUM, Kak Perforce o6paboTaeT KOMMUT CIUSTHUS:

$ git merge origin/master
Auto-merging README
Merge made by the 'recursive' strategy.
README | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git push
Counting objects: 9, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (9/9), done.
Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.
Total 9 (delta 6), reused @ (delta 0)
remote: Perforce: 100% (3/3) Loading commit tree into memory...
remote: Perforce: 100% (5/5) Finding child commits...
remote: Perforce: Running git fast-export...
remote: Perforce: 100% (3/3) Checking commits...
remote: Processing will continue even if connection is closed.
remote: Perforce: 100% (3/3) Copying changelists...
remote: Perforce: Submitting new Git commit objects to Perforce: 4
To https://10.0.1.254/]am
bafeb15..89cba2b master -> master

Co ctopoHsI Git Bcé paboTaeT Kak I0JIOXKEHO. /laBaiiTe IIOCMOTPUM Ha UcTopuio ¢arisa README co
cTopoHbI Perforce, ucrosb3yd p4v:
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- Ea NG Revision Graph - //depot/lam/MAIN/src/README (10.0.1.254:1666, john)
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Revision: git-fusion/branches/Jam (Fi/31/8DugTVmGIDEOspSmblw= = /depot/Jam/MAIN/src/README#2
Date submitted: £/31/14 1:25 AM Changelist: 12135
Submitted by: ben Perforce filetype: text
Workspace: git-fusion-progit2-Jam-temp-2 File size: 3.9KB
Action: edit

Description:  agd documentation for new feature
Imnarted from Cir

| Idepot/Jam/MAIN/src/README#26

PucyHok 146. I'pag pesusuil Perforce nocse omnpasku daHHbLx u3 Git

Ecoix BBl HU pa3dy He pa6otasu ¢ Perforce sT0 0OKHO MOJKeT II0Ka3aTbCd BaM 3allyTaHHBIM, HO ero
KOHIIENIMA aHajJoruyHas gitk. Mel mpocMaTpuBaeM HcTopuio ¢aiyia README, Tak 4TO ZepeBo
KaTaJIOr0B CJIeBa BBepXy IIOKAa3bIBaeT 3TOT ¢aiiyl B pasHbIX BeTKaxX. ClipaBa BBEpPXy Mbl BUIUM
rpa¢ 3aBUCUMOCTU pasHbIX peBU3Ul (aiiia, ClIipaBa BHU3Y 9TOT Ke Ipad ImoKasaH I1eIMKOM I
OBICTPOrO OpHUeHTHUpPOBaHUs. OCTaBIIasCsa 4acTh OKHA 0TOOpa’kaeT JieTa/lld BbIOPAaHHON peBU3UU
(B HallIeM ciyyae 3TO peBU3UA 2).

I'pad BRIVIAAUT B TOUHOCTU KakK B Git. V Perforce He 661710 UMeHOBAaHHOM BeTKU [JIS COXpaHEHUS
KOMMUTOB 1 M 2, TaK UTO OH CO3Ja/l «aHOHHMHYI» BeTKy B KaTajore .git-fusion. Git Fusion
IIOCTYIIUT TakK ’Ke J/I1 UMeHOBaHHBIX Git BETOK He COOTBEeTCTBYIOIIUX BeTKaM B Perforce, HO BbI
MO’KeTe 3a7jlaTh COOTBETCTBHE B KOHQUTYpaIiOHHOM ¢arie.

BOJILIIMHCTBO TIPOUCXOASIIEN Maruu CKPHITO OT IIOCTOPOHHHUX IJIa3, a B pe3yjbTaTe KTO-TO B
KOMaH/Jle MOKeT HCII0JIh30BaTh Git, KTO-To — Perforce 1 HUKTO He 6Gy/ieT 0/[03peBaTh O BRIGOpE

IPYTUX.

3axarouenue mo Git-Fusion

Ecau y Bac ecThb (MM BRI MOJKeTe IIOJIYYWUTB) ZocTyll K Perforce cepsepy, Git Fusion—3To
IIpeKpacHBIM c1ocob moApyXuThb Git u Perforce. KoHeuHO, TpebyeTcsa He6oJsblnasg paboTa
HallWJIBHUKOM, HO B IeJIOM BC& [IOBOJBHO HMHTYUTHUBHO M IIPOCTO. ITO OAUH K3 HEMHOIHX
pasfeJioB B 3TOH IJIaBe, I7ie MBI He OyzieM IIpeyIIpekaaTh Bac 06 OIIaCHOCTH UCII0/Ib30BaHUs BCel
¢yHkumoHanbHOCTH Git. Ho Perforce He BcegieH: ecaud BBl IIONBITaeTeCh IIeperucaTh
OITyOJIMKOBaHHYIO0 HMCTOpPHIO, Git Fusion oTKIOHUT u3MeHeHUs. TeM He MeHee, Git Fusion 6yzer
cTapaTbCsd M30 BCeX CHJI, YTOOBI He HapyllaThb BalllUX IIPUBBIYEK IIpU pabore c Git. Bel gaxe
MOJKeTe HMCII0JIb30BaTh ITOAMOAYIX Git (XOTS OHU W O6YAYT BBIIVIAZETH CTPaHHBIMU [t Perforce
I10JIb30BaTeJsIeil) U CIMBATh BeTKHU (Ha cTopoHe Perforce 3To 6yzieT BRIVIAZETE KaK MHTeTparjys).

U make B TOM CJly4dae, eCJIM Bbl He MOKeTe YTOBOPUTH aJMHUHUCTpaTopa HacTpouTh Git Fusion
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eCThb crIoco0 ucIobL3oBaTh Git 1 Perforce BmecTe.

Git-p4

Git-p4 — 3T0 ABYCTOPOHHUU MoOCT Mexxnay Git u Perforce. OH pa6oTaeT Ha CTOpOHe KJIHEHTa, TaK
UyTO BaM He HYyXeH OyzmeT goctynn K Perforce cepBepy (pasymeercs, BaM IIO-IIpe;KHEMY
IIOHA00STCA JIOTUH U I1apoJib). Git-p4 He Tak r'MO0K U IIOJHOPYHKITMOHAIEH, KaK Git Fusion, HO
OH II03BOJISIET COBEPIIATh OOJIBITUHCTBO HEOOXOAUMBIX JeCTBUM.

HcniostHsIeEMBIN Qaiiy p4 moJoKeH ObITh ToCTymeH B PATH 1y1g MCIosib30BaHUA git-
p4. Ha MOMEHT HaIMWCaHUd KHWUIM OH CBOOOZHO [JOCTyIIeH Ha
http://www.perforce.com/downloads/Perforce/20-User.

Hacrpoiika

M5!I 6y[ileM HCII0/Ib30BaTh OIIMCAaHHBIM BbIIIe 00pa3 BUPTYyaJbHOM MallMHBI Git Fusion, HO MBI
OyzeM HalpsMyr ob6palnaThcs K Perforce, Munys Git Fusion.

/11 TOrOo, YTOOBI MCIIOJIBL30BaThb KOMaHAY p4 (0T KOTOPOM 3aBHUCHUT git-p4), BaM HY>XHO OyneT
YCTaHOBUTH CJIe/IyIOIIMe IlepeMeHHble OKPY KeHHUs:

$ export P4PORT=10.0.1.254:1666
$ export PAUSER=john

Hauaso paGoTsI

Kaxk 06614HO 11pu pabore ¢ Git, repBast KoOMaHzja — 3TO KJIOHUPOBaHUe:

$ git p4 clone //depot/www/live www-shallow

Importing from //depot/www/live into www-shallow

Initialized empty Git repository in /private/tmp/www-shallow/.git/
Doing initial import of //depot/www/live/ from revision #head into
refs/remotes/p4/master

B TepMuHax Git MBI IIOJIYYUM TaK Ha3bIBAEMYIO «IIOBEPXHOCTHYIO» KOITHIO: BHIKAUUBAETCS JIUIIh
nmocienHsst peBusus. I[lomHuTe, Perforce He IpefHasHaueH 1 pa3flauyd BCeX PEBU3UM BCeM
IM0JIb30BaTeISIM. ITOTO JOCTATOYHO, UTOOGHI HCIOJIb30BaTh Git kak Perforce KJIWEHT, HO 3TOTO
HeI0CTaTOYHO JIISI IPYTHUX 3a/1aY.

Kak TOJIbKO KJIOHUPOBaHUe 3aBePIIUTCS, Y Hac 6yzaeT Git permo3uTopuii:

$ cd myproject

$ git log --oneline --all --graph --decorate

* 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of //depot/www/1live/ from
the state at revision #head

Ob6paTuTe BHMMaHHe Ha HaJU4He YJaJéHHOTO Pelo3UTOpUsi p4, cooTBeTCTByrolero Perforce
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cepBepy; BCé OCTaJbHOEe BBHIVIAAUT KaK OOBIYHBIM KJIOHUPOBAaHHBIM pelrosuTopui. Ho maBariTe
IIPUCMOTPUMCS IIOBHUMAaTeJIbHEN: Ha cCaMOM [lejie HeT HUKAKOTIO0 YZaJIéHHOI0 Pello3uTopus!

$ git remote -v

B 3TOM pemno3sUTOpUM HeT YAaJéHHBIX CepBepoB. git-p4 co3ma’m HECKOJIBKO CCHLIOK [JIs
IIpe/ICTaBJIeHUsI COCTOSIHUS Ha CepBepe, M OHU BBIIVIAAT KaK YAaIEéHHBIN cepBep 171 git log, HO
TaKOBBIM He SBJISI0TCS U BBl He MOYKeTe OTIIPaBJ/ISITh U3MeHeHUs B HUX.

PaGouuii mpouecc

UTo XK, IIPUCTYIIMM K pa60Te. HpeﬂHOHOH(I/IM, BEBEI CAeJsia/Il HEeCKOJIBKO HU3MEeHEHUN OJIsi O4YE€Hb
Ba’KHOU Q)I/I‘-II/I K TOTOBEI IIOKa3aTh CBOH H&p&ﬁOTKI/I OCTaJIbHBIM WiI€eHaM KOMaH/BbI.

$ git log --oneline --all --graph --decorate

* 018467c (HEAD, master) Change page title

* c0fb617 Update link

* 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from the state at
revision #head

MBI TTOATOTOBUJIU /IBA KOMMUTA /I OTIIpaBKU Ha Perforce cepBep. /laBaliTe IIOCMOTPUM, YCIIeTH
JIU IpyTHe WieHbl KOMaHAbI IIpo/iesiaTh KaKyro-1160 paboTy:

$ git p4 sync

git p4 sync

Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/1live/

Import destination: refs/remotes/p4/master

Importing revision 12142 (100%)

$ git log --oneline --all --graph --decorate

* 75cd@59 (p4/master, p4/HEAD) Update copyright

| * 018467c (HEAD, master) Change page title

| * c0fb617 Update link

|/

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

KaxxeTcs, ycnenu: master u p4/master pasomnummchk. CucreMa BeTBjeHUs B Perforce abcosromHo
Hemoxo)ka Ha Git, oTmpaBka ciausHuii B Perforce He HMeeT cMbIcia. git-p4 pekoMeHIyeT
IlepeMelaTb KOMMUTEI U JlaKe IIpeioCTaBJIsIeT KOMaH/AY IJIs1 3TOTO:
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$ git p4 rebase
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/1live/
No changes to import!
Rebasing the current branch onto remotes/p4/master
First, rewinding head to replay your work on top of it...
Applying: Update link
Applying: Change page title
index.html | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

BbI, BO3MOJKHO, CKa)keTe UTO git p4 rebase aTO BCero JIMIIbL COKpaIllleHHWe s git p4 sync ¢
TOC/IeIyIONTUM git rebase p4/master. Ha camoMm [ese, 3Ta KOMaHJa HEMHOTO YMHee, 0COOEHHO
IIpH paboTe ¢ HeCKOJBKUMH BeTKaMH, HO JIOTajIKa BIIOJTHE BEPHA.

Tereps Hallla UCTOPHS CHOBA JIMHEeMHAa U MbI TOTOBBI OTIIPaBUThL U3MeHeHUd B Perforce. KomaHza
git p4 submit mombITaeTcd cosgaTh HOBBIe Perforce peBHsHHU /I BCeX KOMMHUTOB B Git MeXXnay
p4/master W master. E& 3amycKk OTKpoeT Ball JIOOUMBIM pefakTop C MIPUMEPHO TaKUM
COZIeP>KUMBIM:
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# A Perforce Change Specification.

#

# Change: The change number. 'new' on a new changelist.

# Date: The date this specification was last modified.

# Client: The client on which the changelist was created. Read-only.
# User: The user who created the changelist.

# Status: Either 'pending' or 'submitted'. Read-only.

# Type: Either 'public' or 'restricted'. Default is 'public'.

# Description: Comments about the changelist. Required.

# Jobs: What opened jobs are to be closed by this changelist.

# You may delete jobs from this list. (New changelists only.)
# Files: What opened files from the default changelist are to be added
# to this changelist. You may delete files from this list.

# (New changelists only.)

Change: new

Client: john_bens-mbp_8487
User: john

Status: new

Description:
Update link

Files:
//depot/www/1live/index.html # edit

B#H##EE git author ben@straub.cc does not match your p4 account.
k#Hi#is Use option --preserve-user to modify authorship.

wtt#et Variable git-p4.skipUserNameCheck hides this message.
R#H#is everything below this line is just the diff ######4

--- //depot/www/live/index.html 2014-08-31 18:26:05.000000000 0000
+++ /Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/1live/index.html  2014-
08-31 18:26:05.000000000 0000
@@ -60,7 +60,7 @@

</td>

<td valign=top>

Source and documentation for

-<a@ href="http://www.perforce.com/jam/jam.html">

+<a href="jam.html">

Jam/MR</a>,

a software build tool.

</td>

JTO IIpaKTHUUYeCKH Te >Ke JaHHble, YTO BBl YBUJENIU Obl, 3allyCTUB p4 submit, 3a HMCKIIOUeHHEM
HEeCKOJIbKHUX CTPOK B KOHIIe, JIF00€3HO BCTaBJIEHHBIX it-p4. git-p4 crapaercsa yuuTeiBaTh Git 1
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Perforce HacTPOMKH Korjja HY>KHO IIPeJI0OCTaBUTh UM4 /TSI KOMMHUTA, HO B HEKOTOPHIX CIydasiX Bbl
3aXOTUTe U3MEeHUTH ero. Harmpumep, eciu KOMMHUT B Git OBLT CO3/jaH 4eI0BEKOM, Y KOTOPOTO HET
Perforce akkayHTa, BBl BCE paBHO 3aX0THTe C/[eJIaTh aBTOPOM KOMMHUTA €ro, a He ce0sl.

git-p4 BcTaBMII coO6IeHMe U3 KoMMUTa Git B cofep>kuMoe Habopa usMmeHeHui Perforce, Tak 4To
BCE YTO HaM OCTaéTCs cJiesaTh — 3TO ABaK/bl COXPAaHUTD U 3aKPBITh pPeJjakTop (II0 OJHOMY pasy
Ha KaK/[[pIlf KOMMHT). B pe3ysibTaTe MBI II0JIy9UM TaKOM BBIBOJ;

$ git p4 submit
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-
mbp_8487/john_bens-mbp_8487/depot/www/1ive/
Synchronizing p4 checkout...
. - file(s) up-to-date.
Applying dbac45b Update 1link
//depot/www/1live/index.html#4 - opened for edit
Change 12143 created with 1 open file(s).
Submitting change 12143.
Locking 1 files ...
edit //depot/www/live/index.html#5
Change 12143 submitted.
Applying 9065ecba Change page title
//depot/www/1live/index.html#5 - opened for edit
Change 12144 created with 1 open file(s).
Submitting change 12144.
Locking 1 files ...
edit //depot/www/live/index.html#6
Change 12144 submitted.
All commits applied!
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/
Import destination: refs/remotes/p4/master
Importing revision 12144 (100%)
Rebasing the current branch onto remotes/p4/master
First, rewinding head to replay your work on top of it...
$ git log --oneline --all --graph --decorate
775a46f (HEAD, p4/master, p4/HEAD, master) Change page title
05f1ade Update link
75¢d059 Update copyright
70eaf78 Initial import of //depot/www/live/ from the state at revision #head

*

E

BRIIJIAAUT TaK, CJIOBHO MBI TOJIBKO YUTO BBIITOJIHUINU g'lt push, YTO Ha CaMOM Jiejie OYeHb OJIM3KO K
TOMY, UTO ITPOM3OIILJIO.

ObpaTuTe BHUMaHHeE, UTO BO BpeMs 3ITOrO IIpoljecca KaKAbl KOMMHUT B Git mpeBpaiaercsa B
OTZeJIbHBIM Habop u3MeHeHUU Perforce; ecu Bbl XOTUTe CJIEIIUTh UX BOEJUHO, Bbl MOYKeTe
cesiaTh 3TO C IIOMOIBI0 MHTEPAaKTUBHOIO IIepeH0oCa KOMMMUTOB 10 BBIIIOJIHEHUd git p4 submit.
Emé oguH Ba’KHBIM MOMeHT: SHA-1 Xellli KOMMHTOB, IIpeBpPAIlléHHBIX B HabOpbhl U3MeHeHUN
Perforce U3MeHMJINCH: 3TO IIPOMU3OIILJIO U3-3a TOTO, UTO git-p4 J06aBUJ CTPOKY B KOHEL] KaK0I0
COOOIIeHUS:
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$ git log -1

commit 775a46f630d8b46535fc9983cf3ebebb9aa5b3145
Author: John Doe <john@example.com>

Date:  Sun Aug 31 10:31:44 2014 -0800

Change page title

[git-p4: depot-paths = "//depot/www/live/": change = 12144]

YTo NTPOU30UIET ecqU BBl IIOIpo6GyeTe OTIPaBUTh KOMMHUT CJIMSHUSA? /laBaliTe IIOIpoGyeM.
JIOIIyCTHM, MBI UMeeM TaKyI0 UCTOPHUIO:

$ git log --oneline --all --graph --decorate

* 3be6fd8 (HEAD, master) Correct email address

*  1dcbf21 Merge remote-tracking branch 'p4/master’
I\

| * c4689fc (p4/master, p4/HEAD) Grammar fix

* | cbacd@a Table borders: yes please

* | b4959b6 Trademark

|/

775a46f Change page title

05f1ade Update link

75¢d059 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision #head

* % X %

Hcropus B Git pasonutack ¢ Perforce Ha KoMMHUT 775346f. B Git MBI UMeeM JjBa JIOIIOJTHUTEJILHEIE
KOMMMUTA, 3aTeM CJIHMgHHe C coCcTossHHeM Perforce, saTeM emjé ofMH KOMMHUT. MBI cobupaemMmcs
OTIIPaBHUTH 3Ty UCTOPHIO B Perforce. /laBaiiTe IIOCMOTPHUM, UTO IIPOU30M/IET:

$ git p4 submit -n
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-
mbp_8487/john_bens-mbp_8487/depot/www/1live/
Would synchronize p4 checkout in /Users/ben/john_bens-mbp_8487/john_bens-
mbp_8487/depot/www/1live/
Would apply

b4959b6 Trademark

cbacd@a Table borders: yes please

3be6fd8 Correct email address

djar -n—3TO COKpalljeHue Mg --dry-run, KOTOPBIYM, B CBOI OUepedb, IIBITAeTCSd BbIBECTH
pesyJIbTaT BBIIIOJHEHUS OTIIPaBKH, KaK eCId OBl OTIIpaBKa Ha CaMOM Jiejie IIPOU30IIIa. B aTOM
cy4dae, II0X0’Ke MBI CO3[IafiM TPHU peBU3UHU B Perforce, 110 0fHOM /IS KaXK[ 0 He SBJISIOIIENCS
CIUAHWEM KOMMHTa B Git. 3By4UT JIOTUYHO, JaBauTe IIOCMOTPHUM UYTO IIPOM3OHIET Ha CaMOM
nejie:
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$ git p4 submit

[]

git log --oneline --all --graph --decorate

dadbd89 (HEAD, p4/master, p4/HEAD, master) Correct email address
1b79a80 Table borders: yes please

0097235 Trademark

c4689fc Grammar fix

775a46f Change page title

05f1ade Update link

75¢d059 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision #head

* 0% X X X X X % B

Hcropus crasa JIMHEHMHOM, CJI0OBHO MBI IIepeMeCTU/IM HM3MeHEHWs Ilepell OTIIPaBKOM (UTO Ha
CcaMOM Jiejle W IIPOM3O0IIIO0). ITO O3HayaeT, UYTO BBl MOKeTe CBOOOJHO CO3/iaBaTh BeTKH B Git,
paboTaTh B HUX, CIMBaTh UX, He 6054Ch, UTO Ballla UCTOPH CTaHeT HecoBMecTHMa ¢ Perforce. Eciin
BBl MOJKeTe IlepeMeCTUTh U3MeHeHUs, Bbl MOYKeTe OTIIPaBUTh UX Ha Perforce cepsep.

BeTBi1eHHue

Ecsiu B BareM Perforce mpoekTe HeCKOJIBKO BETOK, He IepesKUBamTe: git-p4 MOKeT OpraHHM30BaTh
paboTy ¢ HUMH, He CJIOKHee, UeM C OOBIUYHBIMH Git BeTkamu. IIpexamosiookuM, Bamr Perforce
PeIlo3UTOPUH UMeeT CIeAYIOIIYI0 CTPYKTYPY:

//depot
L—— project

F—— main

L—— dev

Taxxe IIpeAIToJIOKHUM, UTO BETKA dev HaCTpoeHa CiIe [yIOIIM 06p8.30MZ

//depot/project/main/... //depot/project/dev/...

91 t—p4 MOKET aBTOMAaTHU4YECKH PaCIIO3HATh 3Ty CUTyallUI0 X BBEIIIOJTHUTH HY>KHBIE ,Z[eﬁCTBHHZ
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$ git p4 clone --detect-branches //depot/project@all
Importing from //depot/project@all into project
Initialized empty Git repository in /private/tmp/project/.git/
Importing revision 20 (50%)
Importing new branch project/dev

Resuming with change 20
Importing revision 22 (100%)
Updated branches: main dev
$ cd project; git log --oneline --all --graph --decorate
* eae/7ae (HEAD, p4/master, p4/HEAD, master) main
| * 10d55fb (p4/project/dev) dev
| * a43cfae Populate //depot/project/main/... //depot/project/dev/....
|/
* 2b83451 Project init

Ob6paTuTe BHUMaHUe Ha @all B IIyTH; OHA TOBOPUT git-p4 KIOHUPOBATH HE TOJIHKO IIOCIETHION0
PEeBU3HI0 /IS YKa3aHHOTO IOJiepeBa, HO BCe PeBU3UH, 3aTpardBarolliie yKa3aHHbIe IIyTH. ITO
6/IKe K OpUTHHAJTbHOM KOHIIEMITUH KJIOHUPOBaHUs B Git, HO ecyi BBl paboTaeTe C GOJILIINM
PEII03UTOPHEM, ITO MOXKET 3aHATH HEKOTOPOE BPEMSI.

dyar --detect-branches ykaseiBaeT git-p4 HCIIOJIB30BaTh HACTPOMKHU BeTOoK Perforce masa
oTobpakeHUs Ha Git BeTku. Ecim >Ke TaKuUX HacTpoek Ha Perforce cepBepe HeT (4TO BIIOJIHE
KOppeKTHO s Perforce), BBl MOKeTe yKasaTb HX ¢it-p4 BpPY4dHYIO, IIOJIyYUB aHaJOTHUHBIA
pesyabTar:

$ git init project

Initialized empty Git repository in /tmp/project/.git/
$ cd project

$ git config git-p4.branchList main:dev

$ git clone --detect-branches //depot/project@all .

3aaB KOHQUI'YpAITMOHHBIN ItapaMmeTp git-p4.branchlist paBHBIM main:dev MBI yKasaau git-p4,
4TOo «main» U «dev» — 3TO0 BeTKH, U UTO BTOPAsI SIBJISIETCS IIOTOMKOM II€PBOA.

Ecoin MBI Temephb BBINOJHUM git checkout -b dev p4/project/dev m 3aduxcupyeM B BeTKe dev
HeKOTOpble M3MeHeHUsd, git-p4 Oy[eT AOCTaTOYHO CMBIILIEHBIM, YTOOBI [OrajaThCsd, B KaKylO
BeTKy OTIIPABJIAThL HM3MeHEeHHUs IIPU BBIIIOJIHeHHH git p4 submit. K coxaneHuro, git-p4 He
II03BOJIIET UCII0JIb30BAaTh HECKOJILKO BETOK B IIOBEPXHOCTHBIX KOIIMAX PEIIO3UTOPHUEB; €CIU Y BaC
eCcTb OOJIBIIIOM IIPOEKT K BBl XOTHUTe paboraTh 6oJjiee yeM B OJHOM BeTKe, BaM IIPUIETCSA
BBIIIOJIHATE git p4 clone [Ig KaXK 0 BeTKH, B KOTOPYIO BBl XOTHUTE OTIIPABJIATH U3MeHeHUs.

JI1s1 co3maHUs M MHTeTpaIluH BEeTOK BaM HY’KHO Oy/eT HCII0JB30BaTh Perforce kymeHT. git-p4
MO’KET TOJIbKO 3a6WpaTh M3MeHeHUs U3 Perforce M OTIIPaBJATH JTMHEHHYI UCTOPHI0 0O6pPAaTHO.
Ecyi BRI TIPOU3BEIETe CIIUSHUE IBYX BETOK B Git 1 oTIIpaBUTe M3MeHeHUs B Perforce, coxpaHsITCS
JIUIITb TaHHBbIe 06 U3MeHeHUH QaiioB, Bce MeTaJJaHHbIEe 06 MCXOMHBIX BETKaX, YUaCTBYIOIIUX B
UHTETPAIy, 6yAyT ITOTEPSHEL.
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3axsrouenue no Git u Perforce

git-p4 mo3BOJIAET UCIIOIB30BATH Git /111 paboThl ¢ Perforce 1 oH A0CTaTOYHO XOpOII B 3TOM. Tem
He MeHee, He CTOUT 3a0bIBaTh, YTO UCTOYHUKOM JaHHBIX IIO-IIpekHeMy ocTaéTrcsa Perforce, a Git
UCII0JIb3YyeTCs JIUIIb JI JIOKAJIbHOU paboThl. BybTe 0CTOPOXKHBI C ITy6MKarue Git KOMMHTOB:
€CJIM Yy BaC eCTh yIaJIEHHBIN PeIIO3UTOPUM, KOTOPBIN HUCIIOJIb3YIOT APYTHUE JIIOAU, He IIyOJIUKYHUTEe B
HEM KOMMUTHI, He OTIIpaBjeHHbIe Ha Perforce cepsep.

Ecim BBl XOTUTe CBOOOAHO cMmemuBaTh Git u Perforce g KOHTpOJISI BepCUii, YrOBOpHUTE
agMUHUCTpaTopa yCcTaHOBUTH Git Fusion—o0H mo3BoJsigeT HCIOJIb30BaTh Git B KadecTBe
IIOJIHOITeHHOT0 KIreHTa /i1 Perforce cepBepa.

Ilepexox Ha Git

Ecin y Bac y»Ke ecTb KofoBasd 6asa B Apyrov CKB, HO BBl pellIn/Id HauyaTh UCII0JIb30BaTh Git, BaM
HeO00X0/IUMO IIepeHeCTH IIPOeKT TeM WU UHBIM CIIOCOO0M. B 3TOM paszesie onrcaHbl HEKOTOPHIE
CYII[eCTBYIOIIIMe BapHaHThl MMIIOPTA [JI1 PacIIpOCTPaHEHHBIX CHUCTEM, a 3aTeM II0Kas3aHO, KakK
paspabaTblBaTh COOCTBEHHBIe HeCTaHJApTHbIE BapHaHTHI MMIIOpPTa. BBl y3HaeTe, Kak
UMIIOPTUPOBATh JJaHHbIEe U3 HEKOTOPHIX OCHOBHBIX IIPOdecCroHaJIbHO HUCIoIb3yeMbIX CKB, Tak
KaK OHHU HCIIOJIL3YIOTCA OOJIBIIIMHCTBOM pPaspab0TUMKOB, >KeJalIUX IIePeKJIYUTLCI Ha
UCII0JIb30BaHUe Git, a Tak ’Ke [JIs1 HUX JIETKO HAaWTHU KayeCTBeHHbIe MHCTPYMEeHThl MUT'PAllUH.

Subversion

Ecyii BBl YHUTAJIU TIPEIBIAYIIUI pa3/esI IPo UCIO0Ib30BaHUe git svn, BRI yoKe I0J/DKHBI 3HATh, KaK
WCII0JIb30BaTh KOMaHAy git svn clone 4TOGBI KJIOHHMpPOBAaTh Subversion penosutopuit. Ilociie
3TOTO BBl MOYKETe MIPeKpaTUTh HCII0JIh30BaTh Subversion u mepeiiTu Ha Git. Cpasy >ke 1ociie
KJIOHUPOBAHUSI BaM OYZeT AOCTyIIHA BCS UCTOPHUS PEelO3UTOPUS, XOTS CaM IIPOIecC II0JTyUeHUs
KOITHH MO>KeT 3aTSIHYThCSL.

Bro6aBoK K 3TOMY, UMIIOPTUPOBaHUeE He HJleaIbHO, TaK UTO BbI, BO3MOKHO, 3aX0TUTeE CZeJIaTh ero
KakK MOKHO 6oJiee IIpaBHUJIbHO C IIepBOM HOIBITKU. U IlepBas IpobsieMa — 3TO UHPopManus 06
aBTopcTBe. B Subversion Ha Ka’k[oro ydyacTHHKa pabouyero Ipoliecca 3aBe[EH II0JIb30BaTellb,
nHbopManys 0 IIoJab30BaTese COXpaHsIeTCsd BMecTe ¢ KaXK0M peBU3Uell. B IpebIayIiieM pasjese
BBl MOIJIM BUJIETh I10JIb30BaTeJIsI schacon B HEKOTOPHIX MeCTaX, THUIIa BBIBO/A KOMaHAbI blame vIu
git svn log. EcotM BBl XOTHUTEe BHJeTh IIOJPOO6HYH HHPopManuiw 06 aBTOpcTBe B Git, Bam
rnorpebyerca 3afaTh COOTBETCTBHE MeXKAy IIOJIb30BaTeasMu Subversion u aBTopaMu B Git.
CospaiiTe ¢aria users. txt co ciemyroIuM COmepKUMBIM:

schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

YTOoGHI ITOJYYHUTD CIIMCOK UMEH I10/1b30BaTe el B SVN, BEIITOJHUTE CIIeAyIOIIee:
$ svn log --xml --quiet | grep author | sort -u | \

perl -pe 's/.*>(.*?)<.*/$1 = /'
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JTa KOMaH/]a BBIBOJUT HUCTOPUI0 KOMMUTOB B popMaTe XML, 3aTeM OCTaBJsIeT TOJIBLKO CTPOKH C
nHbopmanei o6 aBTope, ymaiasieT Ay6auKaTel M ob6pe3aeT XML-Teru. EcTecTBeHHO, OHa
cpaboTaeT TOJILKO Ha KOMIILIOTEPAX C YCTAHOBJEHHBIMU grep, sort u perl. [lepeHaIpaBUB BHIBOJ
3TOM KoMaHABl B Qaiy users.txt, BaM OCTaHETCI TOJBKO [OMHUCATh B KaXKJOH CTpPOKe
COOTBETCTBYIOITHUX aBTOPOB /JIs Git.

Eciiv BBI IIbITaeTeCh BBIIIOJIHUTE 3TO Ha KOMIbIOTepe ¢ Windows, TO y Bac MOXKeT
0 BO3HUKHYTb psf Ipo6seM. OpHako, Microsoft IpemocraBuiia HECKOJIBKO

II0JIE3HBIX COBETOB II0 Murpanuu https://docs.microsoft.com/en-us/azure/devops/

repos/git/perform-migration-from-svn-to-git.

JlJ11 TOYHOI'O COIIOCTaBJIEHUSI aBTOPOB KOMMUTOB IlepejaiiTe ¢aiin users.txt komaHze git svn.
Jlo6aBuUB Quiar --no-metadata B KoMaHAbI clone WM init, MOKHO yKasaThb git Svn UCKIHOYUTH
UMIIOPT MeTalaHHBIX, KOTOpPble UMIOPTUPYIOTCA II0 YMOTYaHUK. Kak 4acTh MeTajlaHHBIX, §it-
svn-id BKJIIOUaeTcsd B KaXK[0e COo00IleHre KOMMUTA, reHepupyeMoe Git IpH UMIIOPTE, YTO MOYKeT
IIPUBECTU K HEOO0CHOBAaHHOMY YBeJIMUEHUI0 UCTOPUHU U CZiesIaTh eé 60Jiee 3allyTaHHOM.

MeTaziaHHbIe CIelyeT COXPaHATh, eC/IU Bbl IVIAHUPYeTe OTIIPABJIATE KOMMUTEI U3
0 Git o6paTtHO B SVN pemosutopuii. EC/IM IIOJIHOM CMHXPOHU3AIlUU He TpebyeTcs,
TO CIIOKOMHO 00aBJIIUTe TapaMeTp --no-metadata.

B pesysibTaTe, KOMaHza import IprUMeT BUJ:

$ git svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata --prefix ""
$ cd my_project

-s my_project

Terepb y Bac OymeT KpacuBasi KOIIUs pero3uTopusi Subversion B kaTasiore my_project. BmecTo
KOMMMUTOB THIIa

commit 37efab80e8473b615de980fa935944215428a35a
Author: schacon <schacon@4c93b258-373f-11de-be@5-5f7a86268029>
Date:  Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

git-svn-id: https://my-project.googlecode.com/svn/trunk@94 4c93b258-373f-11de-
be05-5f7386268029

BBI ITOJTYUHTE CJIEYIOITIEE:

commit 03a8785f44c8eabcdb0e8834b7c8ebc469be2ff2
Author: Scott Chacon <schacon@geemail.com>
Date:  Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk
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Terieps He TOJILKO 1T0JIe Author BBITJIITUT JIy4llle, HO U git-svn-id He MO30JIUT IJ1a3a.

Taxoke BaM cjeflyeT HEMHOrO IIOUYHCTHTH PEIIO3UTOPHU cCpasy IIOCJe HMIIOpPTa. Bo-IepBBHIX,
caenyeT YAAJIUTh HEHY)KHbIE CChIIKH, YyCTaHaBJIMBaeMble git svn. /U1st Hagasia, IlepeMeCcTUM TeTH,
II0TOMY KaK B JIEMCTBUTEJBHOCTH 3TO TeTH, a He CTpaHHbIe yJaJéHHble BETKH; 3aTeM BCe
yIaséHHbIE BeTKU C/leJIaeM JIOKAJIbHBIMU.

YT0oOBI IIepeMeCTUTh Ter'd, BBIIIOJTHUTE CIEAYIOIIYIO KOMaH/Y:

$ for t in $(qit for-each-ref --format="%(refname:short)' refs/remotes/tags); do git
tag ${t/tags\//} $t && git branch -D -r $t; done

JTa KoMaH/ia 6epéT CCHUIKK Ha y/laJIEHHbIe BETKH, KOTOpPHIe pacliosarawTcs B refs/remotes/tags/,
U fieslaeT UX HAaCTOSIIIUMHU (JIETKOBECHBIMU) TeTaMU.

3aTeM, IlepeMeCcTUM OCTaBIIIMeCd CChUIKKA U3 refs/remotes, UTOOBI cHeslaTh M3 HUX JIOKAJIbHBIE
BETKU:

$ for b in $(git for-each-ref --format="%(refname:short)' refs/remotes); do git branch
$b refs/remotes/$b && git branch -D -r $b; done

Bo3MOXKHO, 119 04HOM BeTKH Subversion OyAyT CO3/laHBI [OIIOJIHUTEJIbHBIE BETKU C CYPPUKCOM
@xxx (IIe XXX —3TO YUCJIO). ITO CBSA3AHO C 0COOEHHOCTHI0 Subversion, KoTopas Ha3bIBaeTCs «peg-
revisions», 11 KoTopoi Git He MMeeT CHHTAKCHUYECKOro aHasora. Ifoatomy, git svn mpocTo
nobaBJisieT HOMep BEPCUHU SVN B Ha3BaHUE BeTKH, TOUHO TaK yKe KaK BbI OBI 9TO CZieJjIald B SVI IIPU
nobaBieHUU peg-revision ajad BeTKU. ECIM 3TH peBU3HH BaM OO0JIbllle He HY)KHBI, TO IIPOCTO
yIOaJIUTe UX UCII0JIb3Ys KOMaH/Yy:

$ for p in $(qgit for-each-ref --format="%(refname:short)' | grep @); do git branch -D
$p; done

Terephb BCce BeTKH CTaJIM HACTOAIUMHU Git BeTKaMH, a TeIr' — HacTOAIIMMHU Git TeraMu.

K cokanmeHuto, git svn c03aéT MOMOJHUTEJHHYI BeTKy C Ha3BaHHeM trunk, KoTopas
COOTBETCTBYET BeTKe II0 YMOJIYaHUIO B Subversion v aHa/JorMYHa BeTKe master. Tak Kak master
60JIbIITe TIOAXOAUT AJId Git, yIaTiM JIUIITHIOI0 BETKY:

$ git branch -d trunk

[TocsiefHee, YTO HY>XHO CAesaTb —3TO [go6aBUTh Baml Git cepBep B KadecTBe YAAJIEHHOTO
PeIIo3UTOPHS U 3aJIUTh JaHHbIe Ha Hero. BoT mprMep f1o6aBiieHUs YaJIEHHOTO PEeIIO3SUTOPHS:

$ git remote add origin git@my-git-server:myrepository.git
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Tak Kak BbI XOTUTE OTIIPAaBUTH BCe Ballld BETKHU U TE€I'Y, BBIIIOJINTE CJIeAYIOIIHEe KOMaH/IbI:

$ git push origin --all
$ git push origin --tags

HaxoHeIl, Bce Balllll BeTKHU U TeTU IlepeHeceHbI Ha Git cepBep U 061aT0pOrKeHbI!

Mercurial

N3-3a Toro uro Mercurial u Git 06J1a[al0T TOX0>KeW MOJIeJIbI0 BETBJIEHUS, a TaK)Ke M3-3a TOT0 UTO
Git HeCKOJIBKO 60Jiee THOOK, IIepeHOC peIto3suTopusa U3 Mercurial B Git JOBOJIBHO IIPOCT; MOXKeTe
UCII0JIb30BaTh UHCTPYMEHT hg-fast-export, KOTOPBIM MO>KHO HaTH 3/1eCh:

$ git clone https://github.com/frej/fast-export.git

[IepBBIM /I€JIOM HY>KHO ITOJIYYUTD IIOJTHYI0 KOIUI0 HHTepecytoIero Mercurial perosuropus:

$ hg clone <remote repo URL> /tmp/hg-repo

CrenyroimyMm I1aroM cos3gaguM ¢aiy CooTBeTCTBUA aBTOPOB. Mercurial MeHee CTPOT K JaHHBIM 00
aBTOPCTBE KOMMUTOB, TaK 4YTO IIPUETCA C/IeTKa HaBeCTH IIOPSA0K. BOT 0THOCTPOYHBIN CKPHUIIT Ha
bash, KOTOpBIi reHepHUPYeT 3ar0TOBKY:

$ cd /tmp/hg-repo
$ hg log | grep user: | sort | uniq | sed 's/user: *//' > ../authors

[IpOMIET HECKOJIBKO CeKyHJ, B 3aBUCHMOCTH OT pasMepa Peno3uTOpUs, U BbI IOJIyUYuTe (am
/tmp/authors co ciemyromyM comepsKUMBIM:

bob

bob@localhost

bob <bob@company.com>

bob jones <bob <AT> company <DOT> com>
Bob Jones <bob@company.com>

Joe Smith <joe@company.com>

B mpumMepe BhIIle, OUH U TOT >Ke 4esioBeK (B06) BHOCMII M3MeHeHHUs O[] MSIThI0 Pa3IUIHbIMU
UMeHaMH, JIUIb OJJHO U3 KOTOPHIX IPaBUJIbLHOE, a OTHO U BOBCEe He COOTBETCTBYeT ¢popMaTty Git.
hg-fast-export mo3BoJigeT OBICTPO MCIPABUTH CHUTYAIlHI0, IIpeo6pasoBaB KaXKAyl CTPOKY B
mpaBuJiIo: "<input>"="<output>", rme <input> mpeobpasyercs B <output>. CTpokH <input> u <output>
MOTYT cOZep>KaTh JSKpaHHUPOBaHHBIE IIOCTIE[0BAaTeNbHOCTH, IIOAJepKUBaeMble KOIUPOBKOM
python string_escape. Ecim ¢aiy coIlocTaBJeHUM aBTOPOB KOMMHUTOB He COJEP>KUT
COOTBETCTBYIOIIIETO <input>, TO 3HaueHHe OyzeT IepefgaHo Git 6e3 Mmogupukaruu. Ecau ke Bce
HMeHa BBIIVIAAT XOPOIO, 3TOT ¢aiiyl U BOBCe He IIOTpeOyeTcs. B HallleM mpuMepe MBI XOTHUM
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4TOOBI QA BBITJISE TaK:

"bob"="Bob Jones <bob@company.com>"

"bob@localhost"="Bob Jones <bob@company.com>"

"bob <bob@company.com>"="Bob Jones <bob@company.com>"

"bob jones <bob <AT> company <DOT> com>"="Bob Jones <bob@company.com>"

AHasioruuHble QalyIbl IIPUMEHSIOTCS IS IepeMeHOBaHUS BETOK U TeroB, KOIJla COXpaHEHHOE B
Mercurial Ha3BaHMe HeOIIyCTUMO B Git.

3aTeM HY>KHO €03/1aTh Git perto3UTOPHUI U 3aIIyCTUTH IKCIIOPT:

$ git init /tmp/converted
$ cd /tmp/converted
$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

dsar -r ykasplBaeT Ha IIOJJjIe)Kallllii KOHBepTaliuu Mercurial permosuropuii, a ¢uar -A 3agaér
dall;1 ¢ COOTBETCTBUAMHU MeXKAy aBTopaMH. CKpHUIIT IipoberaeTcs II0 HabopaM H3MeHeHUH
Mercurial 1 mpeobpasyeT uMX B CcKpunT pajag fast-import B Git (MBI IIOrOBOpUM 006 3TOM
HHCTPYMEHTe 4yTh I103>Ke). IIporjecc KOHBepTAalluM 3aMMET HEKOTOpOoe BpeMs (X0TS U HAMHO20
MeHbllle, yeM IIpYM KOHBepTalluMU II0 CeTH), a MBI II0Ka MOKeM HabJoaTh 3a II0JPOOHBIM
BBIBOJJOM B KOHCOJIM:
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$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

Loaded 4 authors

master: Exporting full revision 1/22208 with 13/0/0 added/changed/removed files
master: Exporting simple delta revision 2/22208 with 1/1/@ added/changed/removed files
master: Exporting simple delta revision 3/22208 with 0/1/@0 added/changed/removed files
o=

master: Exporting simple delta revision 22206/22208 with 0/4/0 added/changed/removed
files

master: Exporting simple delta revision 22207/22208 with 0/2/0 added/changed/removed
files

master: Exporting thorough delta revision 22208/22208 with 3/213/0
added/changed/removed files

Exporting tag [0.4c] at [hg r9] [qit :10]

Exporting tag [0.4d] at [hg r16] [git :17]

[]

Exporting tag [3.1-rc] at [hg r21926] [git :21927]

Exporting tag [3.1] at [hg r21973] [git :21974]

Issued 22315 commands

git-fast-import statistics:

Alloc'd objects: 120000
Total objects: 115032 ( 208171 duplicates )

blobs : 40504 ( 205320 duplicates 26117 deltas of 39602
attempts)

trees : 52320 ( 2851 duplicates 47467 deltas of 47599
attempts)

commits: 22208 ( 0 duplicates 0 deltas of 0
attempts)

tags 0 ( 0 duplicates 0 deltas of 0
attempts)
Total branches: 109 ( 2 loads )

marks: 1048576 ( 22208 unique )

atoms: 1952
Memory total: 7860 KiB

pools: 2235 KiB

objects: 5625 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used_ctr = 90430
pack_report: pack_mmap_calls = 46771
pack_report: pack_open_windows = 1/ 1

pack_report: pack_mapped 340852700 / 340852700

$ git shortlog -sn
369 Bob Jones
365 Joe Smith
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Bot, co6cTBeHHO, U BCé. Bce Mercurial Teru 6puiM Ipeo6pa3oBaHbl B Tern Git, a BeTKH U
3aKJIaJKU — B BeTKH Git. Telepb MOKHO OTIIPaBUTh PEIIO3UTOPHUY Ha HOBBIU Git cepBep:

$ git remote add origin git@my-git-server:myrepository.git
$ git push origin --all

Bazaar

Bazaar sto /ICKB oueHb II0XOkasg Ha Git, I103TOMy pPemO3UTOpUM Bazaar JOCTaTOYHO JIETKO
CKOHBEPTHUPOBaTh B PelO3UTOpUM Git. /11 3TOr0 BaM HeOOXOAMMO IOJKJIIOYUTHL ILJIaTHH bzr-
fastimport.

VcraHoBKa miaruHa bzr-fastimport

i UNIX mmogo6HBIX cucTeM U Windows mpoIrje/iypa YCTaHOBKH IJIaTUHA OTJIMYAeTCsa. B riepBoM
clydae, CaMbIH IIPOCTOM CIIOCOO 3TO YCTAHOBUTH ITakeT bzr-fastimport, BMecTe ¢ KOTOPBIM OyAyT
YCTaHOBJIEHBI BCE HEOOXOAUMBbIE 3aBUCUMOCTH.

Hampumep, 11 Debian ¥ moj00HBIX, c/leyeT BBIIIOJIHUTS:

$ sudo apt-get install bzr-fastimport

Ju11 RHEL BBEITIOJTHUTE CJIELVIOIYI0 KOMaHIY:

$ sudo yum install bzr-fastimport

/1151 Fedora, HauMHasi C BepCUU 22, HOBBIF MeHe/[>Kep ImakeToB dnf:

$ sudo dnf install bzr-fastimport

Eciix maket OTCYTCTBYET B PEIIO3UTOPHUH VI BAIIIETO I,I[I/ICTpI/I6}7TI/IB6[, TO BBI MOJKeTe YCTaHOBUTH
€T0 KaK IVIarvH, UCII0JIb3Ys C/IeAYIOIre KOMaH/IbI:

$ mkdir --parents ~/.bazaar/plugins # co3pacT HeobxoauMble KaTanorm And
nnarvHoB

$ cd ~/.bazaar/plugins

$ bzr branch 1p:bzr-fastimport fastimport # umnopTtupyeT nnarvH fastimport
$ cd fastimport

$ sudo python setup.py install --record=files.txt # ycTaHoBMT nmnaruH

UTo65b! I1arvuH 3apaborasi, BaM IOHaxo6uTcd MoayJb Python fastimport. [IpoBepuTh Hamuuve U
YCTAaHOBUTH €0 MOXKHO C/IeyIOIUMU KOMaH/IaMU:
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$ python -c "import fastimport"
Traceback (most recent call last):

File "<string>", line 1, in <module>
ImportError: No module named fastimport
$ pip install fastimport

Ecoin Mopysb He[OCTyIeH, TO ero MOJKHO CKauaTh 10 azapecy https://pypipython.org/pypi/
fastimport/.

Bo BTOpoM ciayuae (B Windows), bzr-fastimport ycTaHaBiIMBaeTCs aBTOMaTUYeCKU IIpU
CTaHIAPTHOMN yCTaHOBKe (BCe raJIOUKW OTMeEeUEeHBI). B TaKOM ciiyuae TaJlbHEMINUX TeUCTBUU He
TpebyeTcs.

[Iporiecc uMmopTa Bazaar permo3uTOpPHs OTJIMUAETCS B 3aBUCHMOCTH OT TOTO O/THA BeTKa B BallleM
PEemo3UTOPUH MU HECKOIBKO.

IIpoekT ¢ 0AHOM BEeTKOM

BoiiuTe B KaTaJsIoI, COJep KallfUi Balll Bazaar pernosUTOpUU U IIpOUMHULUAIU3UpyuTe Git
PeIlO3UTOPHUI:

$ cd /path/to/the/bzr/repository
$ git init

Terepb, IIPOCTO IKCIIOPTHUPYHTe CBOM Bazaar pemosUTOpuUil U CKOHBepPTHUpPyHTe ero B Git
PEeIl0SUTOPUH HCII0/Ib3Ys CAEeLYIOIYI0 KOMaH/Y:

$ bzr fast-export --plain . | git fast-import

B 3aBUCHUMOCTH OT pa3Mepa mpoekTa, Git perro3uTOpuii 6yZeT TOTOB Yepe3 HECKOIBKO CEKYH/T WJTH
MUHYT.

IIpoeKT ¢ OCHOBHOM M pabo4eil BeTKaMH

BBl Tak JKe MOJKeTe UMIIOPTHPOBaTh Bazaar pemo3UTOpPHUIl € HECKOJIbBKHMMHU BeTKaMMU.
[IpeII0/I0KUM, UTO B BallleM PeII03UTOPUU [IBE BETKHU: O/IHA SIBJISIETCSI OCHOBHOM BETKOM IIpOeKTa
(myProject.trunk), npyrasg — paboueii (myProject.work).

$ 1s
myProject.trunk myProject.work

[IponHUIMAIU3UpPYHTe Git pero3UTOpU U IlepediuTe B ero KaTasor:
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$ git init git-repo
$ cd git-repo

NMmnoptupytiTe B Git 0CHOBHYIO BETKY C IIOMOII[bI0 KOMaH/IbL:

$ bzr fast-export --export-marks=../marks.bzr ../myProject.trunk | \
git fast-import --export-marks=../marks.git

HmmiopTupy#Te B Git pa6ouyro BETKY € IIOMOIIbI0 KOMaH/IbL:

$ bzr fast-export --marks=../marks.bzr --git-branch=work ../myProject.work | \
git fast-import --import-marks=../marks.git --export-marks=../marks.git

Temepnb, KoMaHza git branch mokakeT BaMm 1Be BeTKH: master u work. IIpoBepbTe JIOTH, UTOOBI
y6eaUTHCSI B OTCYTCTBUHU OLIIMOOK, II0CJIe 3TOI0 MOYKHO YAAJIUTD Gariibl marks.bzr umarks.git.

CUHXpOHH3AHA HHAEKCA

BHe 3aBHCHMOCTH OT KOJMYeCTBa BETOK M BBIOPAHHOIO MeTOJa UMIIOPTA, HHIEKC He
CUHXpoHU3upyeTcd ¢ HEAD, a IIpy UMIIOpTEe HeCKOJIbKUX BETOK — TaK >Ke He CHUHXPOHU3UPYeTCS
pabouynil KaTasIor. ITY CUTYallH0 MOKHO JIETKO UCIIPAaBUTh CJIeAYIOIer KOMaH/0M:

$ git reset --hard HEAD

HrHopupoBaHue ¢aiioB us3 .bzrignore

Temepp maBariTe MOCMOTPUM Ha (Qaliibl, KOTOpPbIE CjeqyeT UTHOPUpPOBaTh. [lepBoe, UTO HY>KHO
CHeslaTh — 3TO IIeperMMeHOoBaTh .bzrignore B .gitignore. Ecotm ¢arur .bzrignore COmepsXUAT OZHY
WY HEeCKOJIbKO CTPOK HaunHawInuxcd ¢ ! uaum RE:, Hy’)KHO MX U3SMEHUTH U, BOSMOYKHO, CO3/1aTh
HeCKOJIbKO GaMsIoB .gitignore, YTOOHI 3aCTaBUTh Git ITHOPUPOBATH TOYHO Te JKe $paibl, KOTOPhIe
UTHOPUPYIOTCA Bazaar.

HaKOHeU,', COB,I[aI)'ITe KOMMMT CO BCEMU U3MEeHEeHUHsIMU, BHECEHHBIMU BO BpeMs MUTPaAlTHM:

$ git mv .bzrignore .gitignore
$ # modify .gitignore if needed
$ git commit -am 'Migration from Bazaar to Git

OTnpaBKa peno3uTOpHs Ha cepBep

BoT u Bcé! Telteph BBl MO>KeTe OTIIPABUThH PeIIO3UTOPUI Ha cepBep B ero HOBBIH JJOM:
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$ git remote add origin git@my-git-server:mygitrepository.git
$ git push origin --all
$ git push origin --tags

Bamr Git perro3uTOpUii TOTOB K UCII0JIL30BaHUIO.

Perforce

Crenyromiel CUCTeMON W3 KOTOPOM MBI MMIIOPTHPYEM PeIllo3SUTOpHM cTaHeT Perforce. Brl yike
3HaeTe, UTO CyII[eCTBYeT JiBa cIriocoba moaApy>Xuth Git u Perforce: git-p4 u Git Fusion.

Perforce Git Fusion

Git Fusion pgesaeT Iiporjecc IepeHoca BIIOJIHe 6e300/1e3HEHHBIM. IIpOCTO HACTPOMNTE IIPOEKT,
COOTBETCTBUSA MeXKX/y I10/Ib30BaTe/JIIMU U BeTKH B KOHQUI'YPAIIMOHHOM (Qaiie Kak II0Ka3aHo B Git
Fusion ¥ KJIOHUPYUTE peIlo3UTOpPUM. B pesysbTaTe BbI IIOJIyYUTe HACTOAIIMM Git perosuTopuy,
KOTOPBIY, IIpU ’KeJIJaHWH, MO’KHO Cpasy >Ke OTIIpaBJIATbH Ha yAaléHHBIN Git cepBep. Bbl maske
MOJKeTe HCII0JIb30BaTh Perforce B kauecTBe TaKOBOTO.

Git-p4

git-p4 TaxoKe MO’KHO HCIIOJIB30BAaTh [JI1 IIepeHOCAa PEeNOo3UTOpPHs. B KadecTBe IIpuMepa MBI
HMIIOPTHUPYEM IPOEKT «Jam» U3 IIyoJsuIHOro feno Perforce.

BHauaJjie Hy>KHO yKa3aTh aJipec Jello B IlepeMeHHOMN oOKpy>KeHus PAPORT.

$ export P4PORT=public.perforce.com:1666

111 [aIbHEUIITUX 9KCIIEPUMEHTOB BaM IMMOHaL006UTCs OCTYII K Perforce mero. Mbl
0 HUCII0JIb3yeM O0IIe[J0OCTyIIHOe /ieTto Ha public.perforce.com, HO BBl MOKeTe B3SITh
Jr060e Ipyroe, K KOTOPOMY Y Bac eCThb AOCTYIL

3amycTthTe KoMaHAy git p4 clone 4TOOBI MMIIOPTHPOBATH IIPOEKT «Jam» c Perforce cepsepa,
IepesaB eH IIyTh K IIPOEKTY B [eII0 ¥ KATaJIOT, B KOTOPBIM XOTHUTE MMIIOPTHUPOBAThL PEIIO3UTOPHIM:

$ git-p4 clone //guest/perforce_software/jam@all p4import
Importing from //quest/perforce_software/jam@all into p4import
Initialized empty Git repository in /private/tmp/p4import/.git/
Import destination: refs/remotes/p4/master

Importing revision 9957 (100%)

KOHKpeTHO 3TOT IIPOEKT UMeeT OJHY BETKY, HO eC/IH 6bI UX OBbLJI0 HECKOJIBKO, BbI OBI IIPOCTO MOIJIH
nepenatb ¢uar --detect-branches B git p4 clone. IlepeuuraiiTe paspgen BeTBieHue g
I0/ipOOHOCTEN.

Ha maHHOM 3Talle PENO3HUTOPHUH IIOUTH TOTOB. ECIM BBI IlepeliéTe B KaTajor pdimport u
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BBIIIOJIHUTE it 10g, BBl YBUJUTE pe3yJIbTaT:

$ git log -2

commit e5dal1c909e5db3036475419f6379f2c73710c4eb
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0L>.
[git-p4: depot-paths = "//public/jam/src/": change = 8068]
commit aa21359a0a135dda85ch0a7f7cf249e4f7b8fd98
Author: kwirth <kwirth@perforce.com>
Date:  Tue Jul 7 ©01:35:51 2009 -0800
Fix spelling error on Jam doc page (cummulative -> cumulative).
[git-p4: depot-paths = "//public/jam/src/": change = 7304]
git-p4 ocTaBMII UeHTUOUKATOPEI B COOOIIEHUSIX BCeX KOMMHTOB. HUUEro CTpaIrHoro HeT B TOM,
YTOOGBI OCTAaBUTH BCE KaK eCThb, 0COGEHHO €CJIM BBl 3aXOTHUTE COCJAThCI HA HOMepP PEeBU3UHU B
Perforce B 6ymymeM. Ectv >ke BBI XOTHTE YOpPaTh 3TH CTPOKH, TEIIEPh — IIPEXKIE YeM ITPUCTYIIATh

K paboTe C pero3sUTOpHeM — caMOe BpeMms AJId 3TOro. BBl MOKeTe UCIIOIb30BaTh git filter-
branch 4To6BI yHaUTh UAEHTUPUKATOPHI U3 BCEX COOOIIeHUI OHUM MaXOM:

$ git filter-branch --msg-filter 'sed -e "/A\[qgit-p4:/d"’
Rewrite e5da1c909e5db3036475419f6379f2¢c73710c4eb (125/125)
Ref 'refs/heads/master' was rewritten

Ecii BB ceiiyac BBIIOJIHUTE git log, BBl yBUAUTE, UTO SHA-1 Xellli KOMMUTOB U3MEHUIUCH, a
CTPOKH git-p4 UcUesIu U3 COOOIeHUIM:

$ git log -2
commit b17341801ed838d977800a54a6f9b95750839b7
Author: giles <giles@giles@perforce.com>
Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0L>.
commit 3e68c2e26cd89cb983eb52c024ecdfbaldbb3fff
Author: kwirth <kwirth@perforce.com>

Date:  Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

Terephb Balll PeIIO3UTOPUIN TOTOB K OTIIpaBKe Ha Git cepBep.
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HMIIOpPT IPOU3BOJIBLHOI0 PENIO3UTOPHS

Ecu BBI IOJIB3yeTeCh KaKOM-IMO0 APYrOM CHUCTEMOM KOHTPOJIA BepCHill, He IIepeuHrCIeHHOHU
BBIIIEe, BaM CJIefyeT ITOMCKaTh HHCTPYMEHT AjIg MMIIOpTa B CeTH — KadyeCTBeHHEIe pelleHUd
noctynHsl gyt CVS, Clear Case, Visual Source Safe u ma’ke kaTaJyIoroB ¢ apXxuBaMU. Eciik BCE e
CYLLIeCTBYIOIIIHE peIlleHWsI BaM He IIOJOIIIH, BBl II0JIb3yeTech MeHee u3BecTHOM CKB miu BaM
HY>KHO 00JIbIIIe KOHTPOJISA HaJl IIPOI[eCCOM UMIIOpTa — UCIIOIb3yHTe git fast-import. 3Ta KomMaHga
yuTaeT IIPOCThle WHCTPYKIIMM M3 II0TOKa BBOZJA M 3alMchbiBaeT AaHHble B Git. Co3pgaTth Git-
00beKTHI TAKUM IIyTEM HaMHOTO IIPOIlle, YeM Yyepe3 HU3KOypOBHeBble Git-KoMaH/bl WX IIBITasICh
BOCCO3/JaTh UX BPY4YHYI0 (0OOpaTUTech K Git M3HYTPU 3a AeTaJaMH). TakuM 06pasoM, BBl MOXKeTe
HaIlMcaTb HeOOJIBIIION CKPUIIT, CYUTHIBAIOIIIMN HY>KHYI0 MHGOPMAIIHIO U3 Balllero XpaHUIHINA U
BBIBOJAINNN HHCTPYKIIUU B CTaHAAPTHBLIM IIOTOK BBIBOJA. 3aT€M BBl MOJKeTe 3allyCTUTEL 3Ty
IIporpaMMmy U IiepeaTh eé BEIBOJ, IIPIMUKOM B git fast-import.

11 1eMOHCTpAaIvy, MBI C BAMH HaIIMIEM IIPOCTOM CKPHUIIT AJI9 MMIIOpTa. IIpeaIiosoKumM, BBl
paboTaeTe B KaTaJore current ¥ IleprOJUYeCKH CO3/aéTe pe3epBHBbIe KOIIMM B KaTasloraX BHa
back_YYYY_MM_DD, 1 XO0THUTe IIepeHeCTH JaHHbIe B Git. CTPyKTypa KaTaJOoT0B BHIVIIIUT CAeYIOIIUM
obpasom:

$ 1s /opt/import_from
back_2014_01_02
back_2014_01_04
back_2014_01_14
back_2014_02_03
current

YTOO6B! YCIIENTHO UMIIOPTUPOBATh PEIIO3UTOPHM, aBaliTe BCIOMHHM, KakK Git XpaHUT JTaHHEIE.
Kak BBl HaBepHOe IOMHUTe, Git II0 CyTH IIpefcTaBJsieT COO0M CBSI3aHHBIM CIIHCOK PEBU3HM,
Ka’KJasl M3 KOTOPBIX YKAa3bIBaeT Ha CJIETIOK COCTOSHUS. Bcé uTo oT Bac TpeGyeTcs, 3TO yKa3aThb
‘fast-import’'y Ha maHHBIE I CO3MaHUS CJIEIIKOB U TIOPSJOK WX MpPUMeHeHUs. WTak, MBI
IMPOGEXKUMCS TI0 BCeM CJIEIIKaM, CO3JaM KOMMHUT I KaKIOTO M3 HHUX U CBSDKEM KarK/bIU
HOBBIF KOMMUT C IIPebIAYIIIIM.

Kak u B paspgese [IprumMep NpUHYAUTEILHON ITOJATUKY Git, MBI IIpofiesiaeM 3TO Ha Ruby, moTomy
4TO 3TO TOT $3bIK, C KOTOPHIM MBI OOBIYHO paboTaeM, WU ero JIerk0 4YuTaTb. Bbl MoO>KeTe
UCII0/Ib30BaTh JIIOO0M APYroM SI3BIK — BCE UTO TPeOyeTcs, 3TO BBIBECTHU HYKHYI0 MHOOPMAIIUI0 B
CTaHZAPTHBIM IIOTOK BEIBOZA.

Ecsiz BbI paboTtaeTte Ha Windows, OyabTe 0060 OCTOPOXKHBIMHU C IIepeBOfiaMU CTPOK: fast-import
O’KHJaeT JIUIIL CUMBOJIBI IIepeBo/ia CTPOKH (LF), HO He BO3BpaT KapeTKH + IepeBof cTpoku (CRLF),
Kak IIpUHATO B Windows.

,Z[JIH HaydaJjia nepefméM B I/ICXOILHBII;'I KaTaJIor ¥ OIIpeaesiiM IIOAKaTaJIOTH, co/ieprKalfrue COCTOIHUA
IIPOEKTa B pa3Hble MOMEHTHBI BPEMEHH, KOTOpLIE GY,HYT HCIIOJIb30BAaHbI VI IIOCTPOEHUA
COOTBETCTBYIOIIITX KOMMMTOB. Brl nooqepégHo II0CeTUTE KaXAyH HN3 HHUX HW BBIIIOJHUTE
KOMaH/EI, H906X0/:[I/IMBIE [JIA 3KCIIOPTa. HpI/IMepHO TaK:
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last_mark = nil

# loop through the directories
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir]|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

Bbl BhIIOJIHSIeTe QYHKITHIO print_export BHYTPH KaKAOTo KaTajora. OHa NpPUHHUMAaeT Ha BXO[
TEeKYIIIHH KaTaJIoT ¥ pPe3yIbTaT MPeAbIAYIIero BEI30Ba U IIOMeYaeT TeKYIIIHNM KaTasIor, BO3Bparras
ITaHHbBIE IS ITOCTeAYIONINX BRI30BOB, TAKHUM 00Pa30M CBSI3bIBast KOMMUTHI. MeTKU HCII0JIB3YIOTCS
17151 CBSI3U KOMMUTOB BMecTe. ITak, IIepBLIM J[eJIOM HY>KHO CTeHEpHUPOBaTh METKY I10 KaTaJIoTy:

mark = convert_dir_to_mark(dir)

COS/:[a/:[I/IM MacCCHB KaTaJIOTOB U HCITIOJIb3YEM HMH/IEKC KaTaJIiora B HEM Kak METKY; 3TO y,Z[O6H0, BeIb
MeTKa J0JKHa OBITH IIeJ/JIbIM YK CJIOM. M5l HallMcaJIu TaKOM KO

$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir) + 1).to_s
end

Terepb, KOI7Ia Y HAC eCThb IeJIOUNCIeHHas MeTKa 1T KOMMHTA, Hy>KHa JlaTa. Y Hac OHa XPaHUTCS
B UMEHH KaTaJIoTa, IPUIETCS TOCTaTh eé oTTyma. CaeAyromas CTpoka B print_export:

date = convert _dir_to_date(dir)

rae convert_dir_to_date ompepesisieTcs Kak
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def convert_dir_to_date(dir)

if dir == 'current'
return Time.now().to_i
else
dir = dir.gsub('back_", '")

(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

ITOT KO/l BEPHET IIeJIOUMCIeHHOe IIpe/CTaBJIeHNe AaThl I Ka)KAOro KaTasiora. U Imoc/ie HUH
KyCOYeK MO3auKH: aBTOP U3MEeHEHUN. ITO 3HAaUEeHHe YKECTKO 3a/IaHO B IVIO6ATLHOM ITepeMeHHOH:

$author = 'John Doe <john@example.com>'

Termepp BCE TOTOBO M1 BBRIBOJla HY)XKHOHM fast-import’y mudopmarmu. HyKHO yKasaThb, UTO
CO371aéTcd KOMMHUT Ha OIpeJleIEHHOM BeTKe, 3aTeM BBHIBECTH CTeHEPUPOBAHHYI0 METKY, aBTOpa U
BpeMs U3MeHEHHUH U CChUIKY Ha HPeIbIIyIUA KOMMHT, eCJId TaKou uMmeeTcs. Kopi BBIJISAUT
CJIeIyI0IIUM 06pasoMm:

# print the import information

puts 'commit refs/heads/master’

puts 'mark :' + mark

puts "committer #{$author} #{date} -0700"
export_data('imported from ' + dir)

puts 'from :' + last_mark if last_mark

JUIs1 TIPOCTOTEI, MBI OIIpe/esIM/IN YacoBOM IT0sC KakK -0700 IIpAMO B BBIXOZHOM CTpokKe. HacoBO
rosic 3afaércd Kak cMmelreHre ot UTC. CooblieHre KOMMMTA 3alaéTcs CIeAyIIM 06pasoM:

data (size)\n(contents)

[IepBBIM UAET CI0BO data, 3aTeM JJTMHA COOOIEHMs, HOBas CTPOKa M, HAaKOHEII, CaM0 COOOIIeHHe.
[10X0>KUM 06pa3oM 3a/IaéTCS U CO/IEP>KUMOe KOMMHUTOB, IT03TOMY CO3/[aJTUM METO/I-IIOMOIITHUK:

def export_data(string)
print "data #{string.size}\n#{string}"
end

OcTaJjioch JIHIIb 3a/1aTb COAEPKUMO€E Ka>KI0r0 KOMMMTA. JTO OOBOJIbHO IIPOCTO, IIOTOMY YTO BCe
OJaHHBbIE€ XPaHATCA B OTAE/JBbHBIX KaTa/JOraX — ODOCTATOYHO HaIlledaTaTb KOMaHIY deleteall, a
CJIEAOM 3a Hel COooePKUMOe BCeX QJaﬁHOB KaTtaJora. ITocse aToro Git 3aITHUINIeT CIEeKH:
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puts 'deleteall’

Dir.glob("**/*").each do |file|
next if !File.file?(file)
inline_data(file)

end

3aMeuyaHHe: MHOTHE CHCTeMbl paboTarwT C JeJbTaMU (pasHUIAMH OT OJHOIO COCTOSHUSL K
nociaenyoeMy); fast-import MMeeT KoMaHZBI I 3aJaHUS U3MEHEHUWM: Kakue (aiyibl ObLIU
no6aBJIeHbl, y/iajJleHbl WX U3MeHeHBl. Bbl MO)KeTe BBIUMC/IATH PAasHUILY MeXXIy COCTOSTHUSIMU U
nepenaBaTh €€ B fast-import, HO 9TO MOBOJILHO CJIOKHO, rOpasfo IIpolle IiepemaBaTh Git Bce
JaHHble. 3a IIOJIHBIM OIIMCAaHWEM IIpHHHUMaeMbIX GopMaTOB 0O6paTUTECh K PYKOBOACTBY fast-
import.

dopmMart 11 yKazaHUs HOBOTO COJIEP>KUMOTI0 MU U3MEHEHU M CJIe/ [y OIIIHIM:

M 644 inline path/to/file
data (size)
(file contents)

3mech 644 —aTo mpaBa focTymna K ¢arry. Ecim ¢aiiy [o/DKeH OBITH WCIOJTHSIEMBIM, BaM HY>KHO
omIpezesuTh 3TO W mepefarth /55. C10BO inline TOBOPUT O TOM, YTO BBI BEIBEZIETE COZEPIKHUMOE
¢darisa mocste aTo CcTpoKU. TakuM 06pasoM, MeTof inline_data Mo>KeT BBIIVISAIeTh TaK:

def inline_data(file, code = 'M', mode = '644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

MBI HCIIONIb3yeM OIpefieIEHHBIN paHee MeTO[ export_data moTomMy 4yTo GopMaThl COLEP>KUMOTO
KOMMHMTOB U UX COOOIIeHUN OJUHAKOBHI.

U 110C/IeTHEE UTO HY>KHO CJIeJIaTh — 3TO BEPHYTh METKY /IS IIOCIeYIOIHUX BHI30BOB:

return mark

Ecim Bel ucriosnbdyete OC Windows ecTh elé kKoe-uTo. Kak Mbl YIIOMHHaJIU

paHee, Windows ucnonb3yeT CRLF 1y HOBBIX CTPOK, B TO BpeMs Kak git fast-

import o)XupgaeT TOJBKO LF. UTOOBI HCIIpaBUTHL 3TOT HeAocTaTOK Windows u

ocyacTIMBUTL ¢it fast-import, mpocTo mpukaxute Ruby wucmosb3oBaTth LF
0 BMecTO CRLF:

$stdout.binmode
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BoT u Bcé. Huoke IpUBeIEH BeCh CKPUIIT IEJTUKOM:

#!/usr/bin/env ruby

$stdout.binmode
$author = "John Doe <john@example.com>"

$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir)+1).to_s
end

def convert_dir_to_date(dir)
if dir == "current’
return Time.now().to i

else
dir = dir.gsub('back_"', "")
(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

def export_data(string)
print "data #{string.size}\n#{string}"
end

def inline _data(file, code='M', mode='644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

def print_export(dir, last_mark)
date = convert_dir_to_date(dir)
mark = convert_dir_to_mark(dir)

puts 'commit refs/heads/master’

puts "mark :#{mark}"

puts "committer #{$author} #{date} -0700"
export_data("imported from #{dir}")

puts "from :#{last_mark}" if last_mark

puts 'deleteall’

Dir.glob("**/*").each do |file|
next if !File.file?(file)
inline_data(file)

end
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mark
end

# Loop through the directories
last_mark = nil
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

EcJyix BBI BBITIOJTHUTE 3TOT CKPHIIT, OH BBIBEET IIPMIMEPHO CIEAYIOITIee:

$ ruby import.rb /opt/import_from

commit refs/heads/master

mark :1

committer John Doe <john@example.com> 1388649600 -0700
data 29

imported from back_2014_01_02deleteall

M 644 inline README.md

data 28

# Hello

This is my readme.

commit refs/heads/master

mark :2

committer John Doe <john@example.com> 1388822400 -0700
data 29

imported from back_2014_01_04from :1

deleteall

M 644 inline main.rb

data 34

#!/bin/env ruby

puts "Hey there"
M 644 inline README.md

(...)

YT06Bl UMIIOPTUPOBATh PEIIOSUTOPHM IlepeHalpaBbTe 3TOT BBIBOJ, B KOMaHAy git fast-import,
3aIlyII[eHHYI0 B KaTaJjiore C IlejieBBIM Git-perrosuTopreM. BBl MoKeTe CO3[aTh HOBBIM KaTaslor,
BBIIIOJIHUTEL B HEM git init, a 3aTeM 3allyCTUTH CBOMU CKPHIIT:
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$ git init

Initialized empty Git repository in /opt/import_to/.git/

$ ruby import.rb /opt/import_from | git fast-import
git-fast-import statistics:

Alloc'd objects: 5000
Total objects: 13 ( 6 duplicates
blobs : 5 ( 4 duplicates
attempts)
trees : 4 ( 1 duplicates
attempts)

commits: 4 ( 1 duplicates
attempts)

tags 0 ( @ duplicates
attempts)

Total branches: 1 ( 1 loads )
marks: 1024 ( 5 unique )
atoms: 2

Memory total: 2344 KiB

pools: 2110 KiB
objects: 234 KiB

pack_report: getpagesize() = 4096

pack_report: core.packedGitWindowSize = 1073741824

pack_report: core.packedGitLimit = 8589934592

pack_report: pack_used_ctr = 10

pack_report: pack_mmap_calls = 5

pack_report: pack_open_windows = 2/

pack_report: pack_mapped = 1457 /

Kak BBl MO’KeTe BUJIETb, IIOCJIe YCIIEITHOTO 3aBepIleHHs: fast-import BBEIBOJUT HEKOTOPYIO
CTaTUCTHUKY O MpojeJaHHON paboTe. B 3ToM ciy4yae, BbI UMIIOPTUpPOBAIU 13 06HEeKTOB B 4-X
KOMMHUTAX OJHOU BeTKU. Telleph MO)KeTe BBIIIOJTHUTE ¢it 10g IIpOCMOTpPeTh CO3[JaHHYI0 UCTOPHUIO

KOMMHMTOB:

$ git log -2

commit 3caa®46d4aac682a55867132ccdfbedd3fdeed98
Author: John Doe <john@example.com>

Date:  Tue Jul 29 19:39:04 2014 -0700

imported from current
commit 4afc2b945d0d3c8cd@@556fbe2e8224569dc9def
Author: John Doe <john@example.com>

Date: Mon Feb 3 01:00:00 2014 -0700

imported from back_2014_02_03
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BoT oH: BaIll HOBBIM KJIaCCHBIN Git penosuTopuii! O6paTuTe BHUMaHUe, Balll pab0umrii KaTajor
IIyCT, aKTUBHAas BeTKa He BblOpaHa. [lepekrourMcsd Ha BeTKy master:

$ 1s

$ git reset --hard master

HEAD is now at 3caal46 imported from current
$ 1s

README.md main.rb

DYHKITMOHAIBHOCTD fast-import ropaso Irpe OMMCAaHHOTO: OH IIOZ/IepsKUBAeT IIpaBa 0CTyIla K
¢daiaM, TBoUUHbIe Qpaiiibl, MHOKECTBEHHBIE BEeTKH U UX CAUSIHUS, MeTKH, HHAMUKATOP IIporpecca
U emlé Kyuyy Bellled. HeCKOJIBKO IIPUMepPOB 6o0Jjiee CJI0XKHBIX CIleHapHeB HCIOJIb30BaHUs fast-
import MO>KHO HaWTH B KaTaJjiore contrib/fast-import mcxomaoro koma Git.

3aK/JIl0UeHHue

[Tocsie Bcero BBIINIECKA3aHHOIO BBl OJDKHBI YYyBCTBOBATH Ce0s yBepeHHO, UCIIOIb3yd Git Kak
KJIMeHT Jyid Apyrux CKB, Wiy, UMIIOPTUPYS IIPaKTUYeCKU JI000H CYIIeCTBYIOIIUIN PEIIOSUTOPUM B
Git 6e3 moTepu maHHBIX. Cefyrolias IJlaBa pacKpoeT Iiepef, BAMU BHYTPEHHIOI MeXaHUKY Git,
TaK 4TO BbI OyzieTe CII0COOHBI KOHTPOJIMPOBATh KaKAbIM OAUT JaHHBIX, €CJIH 3TO II0OTpebyeTcs.
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Git U3sHyTpH

BBl MOIVIM IIPOYUTATh IIOUTH BCIO KHUTY Ilepe]; TeM, KaK IPUCTYIUThH K 3TOU IJIaBe, a MOIJIU
TOJIFKO YaCTh — B JIIO60OM CJIydae B JaHHOH IVIaBe pacCMaTPUBAIOTCS BHYTPEeHHUe ITporiecchl Git u
0COGEHHOCTH ero peayusaliui. Ha HaIll B3WIS/, U3yUYeHHe 3TOTO MaTepHasa sSBJISeTCS OCHOBOH
IIOHUMAaHUsI TOTO, HACKOJbKO Git IM0JIe3HBIH M MOIIHBIA HHCTPYMEHT, OJHAKO, HEKOTOpbhle
YTBEP>KAAI0T, YTO U3JIO)KeHHe 3TOTO MaTepHajla MOXKeT COUTh HOBUUKOB C TOJIKY U 0Ka3aThCs /LI
HHUX HEOIIPaBIaHHO CJI0>KHBIM. IMEeHHO IT03TOMY IJIaBa OTHECEHA B CAMBIH KOHEIT KHUTH, TaK YTO
BBl MOJKeTe HauaTb YUTATh €€ paHbIlle WX I103Ke 10 X0y 00y4ueHHUs. MBI 0CTaBJIsseM BBIOOP 3a
BaMMU.

Pa3 yX BBl TyT, NIPUCTYIUM. Bo-IepBHIX, HAaNOMHIO, 4TO Git—3TO, MO CYyTH, KOHTEHTHO-
ampecyeMasi GparyoBast CUCTEMA C ITOJIb30BaTEJIbCKUM HHTePdEHcOM CUCTeMBI KOHTPOJIS BEPCHH
IoBepx Heé. /IOBOJILbHO CKOPO CTaHEeT IIOHITHEee, UYTO 3TO 3HAUHT.

Ha 3ape pasButusi Git (mpuMepHO 10 Bepcuu 1.5) mHTepdeiic ObLT 3HAUHUTEJIHLHO CJIOXKHEE,
IIOCKOJIbKY OBLT 6OJIbIIIe II0OX0XK Ha HHTepdelic pocTyma K ¢aiyioBoM cucTeMe, UeM Ha
3aKOHYEHHYI0 CHUCTEMY KOHTPOJISI BEPCHH. 3a ITOCIeIHHE TOIbl, HHTEPpeHC 3HAUUTEIbHO OUHIIeH
U YIIPOIIIEH JI0 YPOBHS aHAJIOTOB; TeM He MeHee, COXPAaHSEeTCsI CTEPEOTHII O TOM, UTO MHTepdeHc y
Git uepecuyp c105KeH U TPYZIeH /I U3yUeHUsI.

KoHTeHTHO-a/ipecyemas ¢daiiyioBas cucreMa— ocHoBa Git, HEBeposITHO KpyTa, UMEHHO eé MBI
PacCMOTPHUM B 3TOMH IJIaBe B IIEPBYI0 OUEPEh; 3aTEM BhI Y3HAETE O TPAHCIIOPTHHIX MEXaHU3MaX U
WHCTPYMEHTaX OOCTY)KHBAaHHUS PEIO3UTOPHUSA, C KOTOPHIMH BO3MOYKHO BaM IIPUAETCS
CTOJIKHYThCSI.

Canrexnuka u Papdop

B 9T0o# KHHUTe OBLIO OIIMCAaHO, KaK II0JIb30BaThCs Git, IpUMeHss IIPUMEPHO TPH JecsaTKa KOMaH[,
TaKuX Kak checkout, branch, remote m Tak pgasee. Ho Tak Kak cHadasna Git ObLI CKOpee
UHCTPYMEHTapueM I CO3JLaHUSA CHUCTEMBI KOHTPOJII Bepcuil, yeM camMod CKB, yzmo6HOU mia
I10JIb30BaTeJIel, TO B HEM II0JIHO KOMAaH/I, BBIIIOJIHAIIUX HU3KOYPOBHEBEIE Ollepaljiy, KOTOpbIe
CIIPOEKTUPOBAHBI TaK, UTOOBI MX MOJKHO OBLIO HMCIIOJIB30BaTh OOBEAUHUB B IIEIIOYKY B CTHJIE
UNIX, a Tak’Ke HUCII0/Ib30BaTh B CKPHUIITaX. ITH KOMaH/bl, KaK IIpaBUJIO, Ha3bIBAIOT CIy>KeOHBIMU
(«plumbing» — Tpy60omnpoBOL), a OPHEeHTHPOBAHHELIE Ha  II0JIb30BaTeJs1  HAas3bIBaIOT
[10J1b30BaTeJbCKUMU («porcelain» — papdop).

IlepBble [IeBATH IVIaB KHUTU OBLIN ITOCBAIEHHI B OCHOBHOM II0JI30BaTeNbCKUM KOMaHaMm. B
OaHHOW IVIaBe pacCMaTPUBAIOTCI HMEHHO HU3KOYPOBHEBBIE CIyKeOHble KOMaH[bI, [Talolliie
KOHTPOJIb HaJl BHYTPEHHUMMU IIpolleccaMiu Git U ITOKasbIBaloIUe, Kak OH paboTaeT U IoyeMy OH
paboTaeT Tak, a He MHade. [IpeAnosaraeTcs, 9YTO JaHHbIe KOMaH/bl He OyAyT HCIIOJIH30BaTHCI
HamnpsMyl0 K3 KOMaHJHON CTPOKH, a OyAyT CIy)KHUTh B KadeCTBe CTPOUTEJbHBIX OJIOKOB [T
HOBBIX KOMAaH/I ¥ 10JIb30BaTeJIbCKUX CKPUIITOB.

Korma BBI BhINOJIHAETe git init B HOBOM MJIM CyIlleCTBOBAaBIIIEM paHee KaTasore, Git cosgaér
IOIKaTaJIoOT .git, B KOTOPOM pacliojiaraeTcs II0YTH BCE, UeM OH MaHUNyaupyeT. Eciu TpebyeTcs
BBIIIOJIHUTH pe3epBHOE KOIIMPOBAaHWE WM KJIOHHPOBaHME PENO3UTOpPUS, [TOCTATOYHO
CKOIIMPOBATh JIUIIbL 3TOT KaTaJIOT, YTOOBI IIOJIYUYUTH IIOUTHU BCE Heob6XomuMoe. /JlaHHasg IjiaBa
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IIOYTH IIOJTHOCTBHIO ITOCBSIIIIEHA €r0 COAEPKUMOMY. BOT TaK BBIJISAUT TOJBKO UTO CO3MaHHBIM
KaTaJor .git:

$ 1s -F1
config
description
HEAD

hooks/
info/
objects/
refs/

B 3aBHCHMMOCTH OT HCIIOJIL3yeMOM Bepcuu Git, 37eck MOTYT IIPUCYTCTBOBAaThL U ApyTrHhe Gaibl, HO
II0 YMOJIYaHUI0 KOMaHza git init co3gaéT MMeHHO TakKoe COJep KUMoe B KaTajore .git. daiia
description HUCIIOJIL3yeTCS TOJBKO IMporpaMmon GitWeb, He obparjaiiTe Ha Her0 BHUMaHue. ®aii
config colep’XUT crelfUYHBIe IJI1 3TOI0 PEIO3UTOPUS KOHOUIYpallMOHHbIE I1apaMeTphl, a B
KaTasiore info pacroJiokeH ¢ai ¢ 106aJIbHBIMUA HacCTPOMKAaM HUTHOPUPOBaHUA QaiioB — OH
I103BOJIsIET UCKJIIOYUTH (aiiyibl, KOTOPhIe BBl He XOTHUTe IIOMellaTh B .gitignore. B kaTasore hooks
pacriosiararoTcs KJIIMeHTCKUe U CepBepHbIe XYKH, II0Jp06HO pacCMOTPeHHEIe B IvIaBe XyKu B Git.

HTak, 0CTaJIOCh YeThIpe Ba)KHBIX ajieMeHTa: paiibl HEAD 1 index (eljé He CO3TaHHBIN) U KaTaJIOI'H
objects m refs. 3To KiroueBhIe 3jieMeHTHI Git. B KaTasiore objects HaxomuTcs 6asa MaHHBIX
00beKTOB Git; B refs — cChIJIKM Ha 00beKTHI KOMMUTOB B 3TOM 6ase (BeTKHU, Tery U pyrue); dpaii
HEAD ykasbIBaeT Ha TeKYILYI0O BETKY, a B ¢ariyie index XpaHUTCS COZlep KUMoOe MHJeKca. [lasee MBI
IeTaJbHO PaCCMOTPUM 3TH 3JIEMEHTHI, YTOOBI ITIOHATH KakK paboTraeT Git.

00BeKTHI Git

Git — KOHTeHTHO-afpecyeMad ¢arioBasg cucremMa. 340poBo. UTo 3T0O 03HavaeT? A 03HavaeT 3TO, I10
CyTH, uTO Git—IIpocTOe XpaHWIIHINe KIK4Y-3HaueHre. MO)XHO 106aBUTh Tyza JII0Oble JaHHEBIE, B
0TBeT OyZleT BBIZIaH KJII0Y I10 KOTOPOMY UX MO>KHO U3BJIeYb 06PaTHO.

B kauecTBe IIprMepa, BOCIIOJIb3yeMCd CJIy>KeOHOM KOMaHIoM git hash-object, KkoTopass Gepér
HEKOTOphble JaHHble, COXpaHdeT UX B BUJe oObeKTa B KaTajore .git/objects (6asa daHHbIX
00beKmog8) U BO3BpalllaeT YHUKAJIbHBINA KJIHY, KOTOPBIM SIBJISIETCS CCHIJIKOM Ha CO3aHHBIN
00'BEKT.

JIJ1s1 HayaJia co3/IaiiM HOBBIHM Git-pero3uTopuit 1 yoeauMcs, UTo KaTaJjIorT objects MmMycT:

$ git init test

Initialized empty Git repository in /tmp/test/.git/
$ cd test

$ find .git/objects

.git/objects

.git/objects/info

.git/objects/pack

$ find .git/objects -type f
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Git TpOMHUITMAJIU3UPOBAJ KaTajlor objects U co3fmasm B HEM IIyCThle MOAKATaJOTH pack U info.
Teneps ¢ moMoIbio git hash-object co3gagmm 06 bEKT M BpyUHYIO l06aBUM ero B 6a3y Git:

$ echo 'test content' | git hash-object -w --stdin
d670460b4b4daece5915caf5c68d121560a9fe3ed

B mipocTeiiniem ciay4dae git hash-object 6epéT mepeqaHHBIM KOHTEHT M BO3BpalllaeT YHUKAJIbHbBIN
KJIIOY, KOTOPBHIM OyfeT HCI0JIb30BaThCA [AJI1 XpaHeHUs AaHHBIX B 0Oasde Git. IlapameTp -w
yKa3bIlBaeT KoMaH7ie git hash-object He IIpoCTO BEpHYTH KJIH0Y, A €I1é U COXPaHUTH 00BEKT B 6ase
oaHHBIX. IlocieqHUM ITapaMeTp --stdin yKaseiBaeT, 4To git hash-object Jo/pKHa HCIIOIB30BaTh
IaHHble, IlepeflaHHble Ha CTaHJApPTHBIM II0TOKA BBOJA; B IIPOTUBHOM CJIydyae KOMaH/a OXKU/AeT
IIyTH K ¢aiiyly B KauecTBe apryMeHTa.

PesysibTaT BBIIIOJHEHUSA KOMaHALI —40-CHMBOJIbHAA KOHTPOJbHAag cymMma. ITo SHA-1
Xelll — KOHTPOJIbHAast CyMMa COZEep>KUMOr0 M 3aroJjIoBKa, KOTOPBIM Oy[eT pacCMOTpPEH II03[Hee.
Terepb MOKHO IIOCMOTpPETh KakK Git XpaHUT Ballly JaHHELIE:

$ find .git/objects -type f
.git/objects/d6/70460b4b4daece5915caf5c68d12f560a9fe3es

MBI BUJUM HOBBIN QaijI B KaTajore objects. 3To ¥ eCTh HaUaJIbHOe BHYTPeHHee IIpe/CTaBJIeHHe
OaHHBIX B Git—oauH Qaial Ha eJUHHUIly XpaHEeHHsd C MMeHeM, SBJIAIOIIHUMCA KOHTPOJIBHOM
CYMMOM COZIep>KHMOT0 U 3arojioBKa. [lepBrie ABa cuMBoJIa SHA-1 ompe/iesidIoT IIogKaTasIor daiia
BHYTpPH objects, ocTasibHbIe 38 — €0 UM4.

V3Bjleub cofepXuMoe O0O0beKTa MOYKHO IIpHM IIOMOIIM KOoMaHAbl cat-file. OHa 110706Ha
IIBEUIIAPCKOMY HOXKY [IsI aHajlu3a 00beKTOB Git. Ky -p ykaseiBaeT KoMaHje cat-file
aBTOMaTHUYECKHU OIIpe/iesISTh THUII 00beKTa U BRIBOAUTE Pe3yIbTaT B COOTBETCTBYIOIIlEM BUJE:

$ git cat-file -p d670460b4bdaece5915caf5c68d12f560a9fe3es
test content

Teltepb BBI yMeeTe [00aBJ/ISATh JaHHbIe B Git ¥ M3BJIeKaTh UX 06paTHO. To ’Ke caMoe MOYKHO [iesIaTh
U ¢ pariramu. Hampumep, MOKHO IIPOBEPCUOHUPOBATE OAUH ¢ail. /Iy Hadasa, Co3JaZiM HOBBIN
¢daiiy U coxpaHUM ero B 6ase faHHBIX Git:

$ echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baaeb1804e65cc73a7201a7252750c76066a30

Terneps u3MeHUM QaliyI ¥ COXpaHUM ero B 6ase ellé pas:
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$ echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a

Terepb B 6a3e co/leprKaTcs [Be BepCUU daiiia, a TaKKe CaMbIi ITepBBIF COXpPaHEHHBIN 00HEKT:

$ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615fbda379c4acb3e3a
.git/objects/83/baae61804eb65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3es

Terieps MOXHO OTKaTUTH GalJI K eT0 IIePBOM BEPCUU:

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
$ cat test.txt
version 1

WU KO BTOPOU:

$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a > test.txt
$ cat test.txt
version 2

OpHako 3alloMHHAaTh Xell I KaXKJOM BepCHUU HeyAo0HO, K TOMy Xe TepseTcd UM ¢aliiia,
COXpaHsIeTCs JIUIIb coflepKuMoe. O6beKThI TAKOT0 TUIIAa Ha3bIBAKOT 6si06amMu (aHII. blob — binary
large object). Imes1 SHA-1 o6beKTa, MOXKHO IOIIPOCUTH Git II0KaszaTh HaM €ro THUII C IIOMOIIbI0
KOMaH/bI cat-file -t:

$ git cat-file -t 1f7a7a3472abf3dd9643fd615f6da379c4acb3e3a
blob

JdepeBbsa

Cnemyromyii TUN OOBEKTOB, KOTOPBIM MBI PacCMOTPHUM, — JepeBbsl— pPelrarnT IIpobiemMy
XpaHeHUs UMEH (ailjioB, a TakKKe II03BOJIAIOT XPaHUTHL IPYIIBl ¢aiyioB BMecTe. Git XpaHUT
INaHHBIe CXOZHBIM C $paiyioBeIMU cucTeMaMu UNIX cr1oco6oM, HO B HEMHOTO YIIPOIIIEHHOM BH/IE.
CofepxuMoOe XpaHUTCA B iepeBbiaxX U 6/100aX, I7ie lepeBO COOTBETCTBYeT KaTaJIory Ha $pailloBOA
cucTeMe, a 6106 6osiee MJIM MeHee COOTBETCTBYET inode HMJIM COep KUMOMY ¢aiiia. /lepeBo MOXKeT
cojiepKaTh OJHY UM OoJiee 3ammced, cofep>kKamux SHA-1 Xelll, COOTBETCTBYHOINUM 6100y WIH
II0J/lepeBy, IIpaBa AocTylla K ¢aily, TUII U uMd ¢aiiyia. HanpruMep, nepeBo II0cIeHero KOMMUTa
B IIPOEKTe MOXKeT BBIIJIA/IeTh CIeLYIOIUM 00pasoM:
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$ git cat-file -p master{tree}

100644 blob a906cb2343904a3152e80877d4088654daaddc859 README
100644 blob 8f94139338f9404126296befa88755fc2598¢289 Rakefile
040000 tree 99f1a6d12cb4b6f19c8655fcadbc3ecf317074e0 1ib

3anuck master’{tree} ykaspIBaeT Ha /lepeBO, COOTBETCTBYIOIlee IIOCTIeHEMY KOMMUTY BeTKHU

master. O6paTuTe BHUMaHUe, UTO II0/IKATaIOr 1ib — He 67106, a yKasaTeJsb Ha [Ipyroe IepeBo:

$ git cat-file -p 99f1a6d12cb4b6f19c8655fcadbe3ect317074e0
100644 blob 47c6340d6459e05787f644c2447d2595f5d3a54b simplegit.rb

BBl MO’KeTe CTOJIKHYTHCSI C Pa3/MYHBIMH ONIMOKAaMHU ITPH HCIIOJIb30BAHUH
CHHTaKcuca master{tree} B 3aBUCHUMOCTH OT TOro, KaKyl O0O6GOJIOUKY
HCII0JIb3YyEeTe.

B Windows CMD cuMBOJI " HCIIOJIb3yeTCSa I 3KPaHUPOBAHUA, II03TOMY I
UCKJIIOUEHUS OIIMOOK CJIe/lyeT HCII0JIb30BaTh ABOMHOM CUMBOJIL: git cat-file -p
master"{tree}. B PowerShell mapameTpsbl, UCIIOJb3YIOIIHE CUMBOJIBI {}, JOJOKHBI
OBITH 3aKJIFOUEHBI B KaBBIUKH: it cat-file -p 'master{tree}'.

B ZSH cuMmBoOJI N HUCIIOJIB3YeTCSa [JI IIOLCTAaHOBKY, II09TOMY BBIpaskeHUe cIelyeT
IIOMeIaTh B KaBbIUKU: git cat-file -p "master{tree}".

KoHnenTyasbHO, faHHBIE XpaHATCS B Git IpUMEpPHO TaK:
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README Rakefile 1lib

.

blob blob

simplegit.rb

v

blob

PucyHok 147. YnpowéHHas mode1b 0aHHbLX Git

Mo>KHO co3/aTh fepeBo caMoMy. O6bpI4HO, Git co3aéT fepeBO IIyTEM CO3ZaHUsA Habopa 00bEeKTOB
U3 COCTOSHUSA 06J1aCTU IOATOTOBJIEHHBIX (aillyioB WU MHIeKca. [109TOMy Iy cO3[aHUus epeBa
HeOO0X0IMMO IIPOMHEKCUPOBaTh KakKue-HUOyAb ¢aiiel. /Ijid co3maHUsA HHIeKca U3 OJHOU
3aIliCcyh — IIepBOM Bepcuu ¢aia test.txt— BOCIIOJb3yeMCs HHU3KOYPOBHEBOM KOMaHIOU ¢it
update-index. /laHHas KOMaH/ja MOKeT UCKYCCTBEHHO /106aBUTH 60Jiee paHHIOK BepCUIo test.txt B
HOBBIN HHJIeKC. Heo6xX0AMO IepefaTh OIIUU --add, Tak KaK GaiI eljé He CYIleCTBYeT B UHJEKCe
(ma 1 caMmoro UHAeEKca ellé HeT), U --cacheinfo, Tak Kak mobaBisgemMoro ¢aiyia HeT B paboueM
KaTaJIoTe, HO OH eCTh B 6a3e maHHBIX. Takyke HE0O6X0IUMO Iepe/aTh IIpaBa JOCTYIIa, Xelll U UMS
¢darina:

$ git update-index --add --cacheinfo 100644 \
83baae61804eb65cc73a7201a7252750c76066a30 test.txt

B manHOM ciydae IipaBa AocTylia 100644 —o3HavalOT OOBIYHBIM (Qaiy. /IpyrHe BO3MOYKHBIE
BapUaHTHL: 100755 — ucnosHsIeMbId ¢aiti, 120000 — cuMBoJIMYecKas cChlIKa. [IpaBa gocryma B Git
C/les1aHbI 110 aHAJIOTHUH € IIpaBaMu focTyna B UNIX, HoO OHU ropaszio MeHee THOKU: YKa3aHHbIe TPU
pe’kuMa — eIUHCTBeHHBbIe NOCTyIIHbIe 11 ¢aiaoB (6;1060B) B Git (XOTH CYIIeCTBYHOT U JpyrHe
PEe’XUMBI, UCII0JIb3yeMBble I KaTaJI0T0B U II0AMO/IYJIel).

Terrepb MO>KHO BOCIIOJIb30BAaTbCI KOMaHOHU git write-tree ;s coxpaHeHHs MHIEKCa B 00BEKT
nepeBa. 37ech OIMHS -W He TpebGyeTcs — KOMaH/[a aBTOMaTHYeCKH CO3/IacT JIEPEBO M3 HMHJIEKCA,
€CJTH TaKOTO JlepeBa eIlé He CYIIeCTBYET:
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$ git write-tree

d8329fc1cc938780ffdd9f94e0d364eea74f579

$ git cat-file -p d8329fc1cc938780ffdd9f94e@d364e0ea74f579

100644 blob 83baae61804e65cc73a7201a7252750c76066a30 test.txt

Hcrmosb3ya Ty >Ke KoMaHAy git cat-file, MOXXHO IIPpOBEPUTb, UTO CO3JAHHBIN OOBEKT
IeUCTBUTEJIbHO SIBJIIETCS IePeBOM:

$ git cat-file -t d8329fc1cc938780ffdd9f94e@d364e0ea74f579
tree

JlaBaiiTe co3/lalM HOBOE [IepeBO CO BTOPOM Bepcuelt dpaiiia test.txt ¥ elfé oqHUM paiyiom:

$ echo 'new file' > new.txt

$ git update-index --add --cacheinfo 100644 \
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

$ git update-index --add new.txt

Terepb B 06J1aCTH ITOATOTOBJIEHHBIX (aljIOB COLEP’KUTCA HOBas Bepcus ¢ariia test.txt ¥ HOBBIA
¢aiy new.txt. 3apUKCUpyeM H3MeHEHHUs, COXpPAaHUB COCTOSIHHME HHJeKCa B HOBOE J[IepeBO, U
IIOCMOTPHM, YTO M3 3TOI'0 BBIIILIO:

$ git write-tree

0155eb4229851634a0f03eb265b69f5a2d561341

$ git cat-file -p 0155eb4229851634a0f03eb265b69f5a2d561341

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a test.txt

O6paTHhTe BHUMaHMe, YTO B TaHHOM JlepeBe HaXOAATCd 3allMCH I 060UX (aiIoB, a TaKXKe, UTO
xemr ¢aiisa test.txt aTo xelll «BTOpoM Bepcum» atoro ¢aiina (1f7a7a). [lyisi mHTepeca, L06aBUM
IlepBOe [lepeBO KaK IIOfKaTajor TeKyllero. /106aBiATh JiepeBbd B 00/1aCTh IIOATOTOBJIEHHBIX
¢$ailyI0B MOKHO C IIOMOIIBI0O KOMaHARI git read-tree. B HallleM ciy4ae, YTOOBI BK/IIOUHTH YiKe
CyIIleCTBYIOIIlee lepeBO B MH/EKC U ClleJIaTh ero II0/epeBOM, He0OX0AMMO HUCII0Ib30BATh OIIIIUI0
--prefix:

$ git read-tree --prefix=bak d8329fc1cc938780ffdd9f94edd364e0ea74f579
$ git write-tree

3c4e9cd789d88d8d89c1073707c3585e41b0e614

$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0eb14

040000 tree d8329fc1cc938780ffdd9f94edd364e0ea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

Econ 6B1 BB cefiyac JOOABU/IMU TOJIBKO UTO COXpaHEHHOe JlepeBO B pabouyuil KaTasol, BbI Obl
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yBUeJHU [Ba ¢paiijia B ero KOpHe M IoAKaTasor bak ¢ mepBoit Bepcued ¢aria test.txt. B Takom
clydae XpaHUMBIe CTPYKTYPHI JaHHBIX MO>KHO IIPeICTaBUTh CJIEAYIOIIIUM 06pa3oM:

3c4e9c

tree

new.txt test.txt bak

e | .

fa49bo 1f7a7a
"new file" "version 2"

test.txt

v

83baae
"version 1

PucyHok 148. Cmpykmypa 0aHHbIX Git 019 meKyu,e2o0 COCMostHUA

O0BEeKTHI KOMMHUTOB

VY Bac ecTb TpPU [epeBa, COOTBETCTBYIOIIMX PasHBIM COCTOSIHHSAM IIPO€KTa, HO IIpeJbIayIias
rpo6JieMa ¢ He06X0AMMOCTBIO 3aIIOMHUHATh BCe TpU 3HaueHusd SHA-1, 4TO6BI UMeTh BO3MOKHOCTD
BOCCTaHOBUTH KaKoe-JIM00 M3 3TUX COCTOSHHUH, elllé He pellleHa. K ToMy >Ke y HaC HEeT HUKaKOM
HHPOpPMAIIUM O TOM, KTO, KOIfia M II0YeMy COXpaHHJ HX. Takuve [JaHHBIe — OCHOBHAasA
“HopMaIyd, XpaHUMas B 06beKTe KOMMUTA.

JlJ1g co3aHUsag KOMMMTA HeoOXOAMMO BbI3BaTh KOMaHZAy commit-tree u 3amaTh SHA-1 HY>XKHOrO
JlepeBa U, ecJi He00X0AMMO, POAUTeIbCKHe KOMMUTEL. HauHéM € co3aHuss KOMMUTA I CaMOTO
IIepPBOTO JepeBa:

$ echo 'First commit' | git commit-tree d8329f
fdf4fc3344e67ab0681836878b6c4951e3b153d

[TosryueHHBIM BaMM Xelll OyZieT OTJIMUaThCs, TaK KaK OTJIMYaeTCs /laTa CO3JaHus U MHGopMaIiis
06 aBTope. /[lajlee B 3TOM IJIaBe HCIIOJb3yHUTe COOCTBEHHBIE XEITH KOMMHUTOB U TETOB.
[IpoCMOTpeTH CO3/IJaHHBIN 06 EKT KOMMUTA MO>KHO KOMaH/0H cat-file:
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$ git cat-file -p fdf4fc3

tree d8329fc1cc938780ffdd9f94e0d364e0ea74f579

author Scott Chacon <schacon@gmail.com> 1243040974 -0700
committer Scott Chacon <schacon@gmail.com> 1243040974 -0700

First commit

dopMaT 06’beKTa KOMMHTA IIPOCT: B HEM YKa3aHO /IEPEBO BEPXHEr0 YPOBHS, COOTBETCTBYIOIIlEE
COCTOSTHHUIO ITPOeKTa Ha HEKOTOPBI MOMEHT; POAUTENbCKHE KOMMHUTHI, eCJIU CYyIIecTBYIOT (B
IIpUMepe BbIllle 06bEeKT KOMMHTA He UMeeT PoAuTesell); UMeHa aBTopa U KOMMUTTepa (6epyTcs
U3 moJyiel KOHQUTYpaITuH user .name U user.email) ¢ ykasaHHeM BpeMeHHOM MeTKH; ITyCTasi CTPOKa
U CO00IIeHre KOMMHUTA.

Jllasee, cosmaguM eImfé aBa OOBbeKTa KOMMMTA, KaXKIbIil M3 KOTOPBIX OyIeT CChLIaThCd Ha
IpeabIIyIIUN:

$ echo 'Second commit' | git commit-tree @155eb -p fdf4fc3
cacOcab538b970a37eale769cbbde608743bc96d
$ echo 'Third commit' | git commit-tree 3c4e9c -p cacOcab
13410efbd13591db07496601ebc723059dd55¢cfe9

Ka>KpIii U3 CO3JaHHBIX 00beKTOB KOMMHUTOB YKa3bIBaeT Ha OJHO M3 CO3/aHHBIX paHee /[epeBbeB
COCTOSIHMSI ITpOoeKTa. BBl He ITI0OBepUTe, HO Telleph Y Hac eCTh IOJIHOIleHHas Git ucTopHs, KOTOPYIO
MO>KHO ITOCMOTPeTb KOMaH/IoH git log, yka3aB Xelll IT0C/IeJHETO KOMMHUTA:
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$ git log --stat 1a410e

commit 1a410efbd13591db074966071ebc7a@59dd55¢cfe9
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:15:24 2009 -0700

Third commit

bak/test.txt | 1 +
1 file changed, 1 insertion(+)

commit cac@cab538b970a37eale769cbbde608743bc96d
Author: Scott Chacon <schacon@gmail.com>
Date:  Fri May 22 18:14:29 2009 -0700

Second commit

new.txt | 1+
test.txt | 2 +-
2 files changed, 2 insertions(+), 1 deletion(-)

commit fdf4fc3344e67ab068f836878b6c4951e3b15f3d
Author: Scott Chacon <schacon@gmail.com>
Date:  Fri May 22 18:09:34 2009 -0700

First commit

test.txt | 1 +
1 file changed, 1 insertion(+)

3mopoBo, ImpaBfa? MBI TOJIBKO UYTO BBIIIOJHHJIM HECKOJIbKO HH3KOYPOBHEBBIX OIlepaljuil U
rosyuniu Git perrosuTOpUi ¢ UCcTopuelt 6e3 eqUHOM BHICOKOYPOBHEBOM KOMaH/ibl. IMEHHO Tak U
paboTtaer Git, Korma BBINIOJHSATCI KOMaHABI git add u git commit— coxpaHseT 6JI00BI AL
U3MeHEHHBIX (alioB, 0OHOBJIZET UHEKC, CO3MAET epeBbd U QUKCUPYeT U3SMEHEHUs B 00beKTe
KOMMMTA, CChUIAIIIEMCI Ha [lepeBO BepXHero YPOBHA U IIPeAIeCTBYIOIe KOMMHUTBL ITU TPHU
OCHOBHBIX BHZIa 00BeKTOB Git—6J106, AepeBO U KOMMMT — COXPaHSAITCI B BHUJE OTHAeJIbHBIX
¢dai1ioB B KaTasore .git/objects. BoT Kak celiuac BBIIVIAUT CIIMCOK 00bEKTOB B 3TOM KaTaJjlore, B
KOMMEeHTapHuH YKa3aHo 4yeMy COOTBETCTBYeT KarKbIi U3 HUX:
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$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341
.git/objects/1a/410efbd13591db07496601ebc7a059dd55¢cfe9
.git/objects/1f/7a7a472abf3dd9643fd615fbda379c4acb3e3a
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/ca/clcab538b970a37eale769cbbde6@8743bc96d
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3e4
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e@ea74f579
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d

o+ B R R R R R R R

tree 2

commit 3
test.txt v2
tree 3
test.txt vi
commit 2

"test content'
tree 1

new. txt
commit 1

Ecyii IpOXTH 110 BCeEM BHYTPEHHHUM CCHIJIKaM, IOJYUHUTCS rpad 06beKTOB, Ipe/iCTaBJIeHHBIH Ha
PHUCYHKe:

bak
Tad10e 3c4e9c
third commit tree new.txt
test.txt
\ 1f7a7a
"version 2"
cacPca B155eb test.txt
second commit tree
new.txt fa49bo

fdfafe g2
first commit tree test.txt "version 1"

R "new file" *

83baae

PucyHok 149. Bce o6sekmbl 8 kamasnoze Git

XpaHeHHe 00BEKTOB

PaHee MBI yIIOMHUHAJ/IM, YTO BMeCTE€ C COJEPKUMBIM O00BeKTa COXpaHSeTCSd [JOIIOJHUTEJIbHBIN
3aroJIoBOK. /laBaliTe IIOCMOTPHM, Kak Git XpaHUT 00BbeKThl Ha AUCKe. MBI pacCMOTPHUM Kak
IIPOUCXOTUT COXpaHeHHe 6J106 00beKTa—B JaHHOM CJjydae 3TO OygeT cTpoka «what is up,

doc?» — B MTHTePaKTUBHOM pe’KUMe Ha g3bIKe Ruby.
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JlJ1s1 3a1TyCcKa MHTEePaKTUBHOTO MHTEPIIpeTaTopa BOCIOJIL3yHTeCh KOMaHAOH irb:

$ irb
>> content = "what is up, doc?"
=> "what is up, doc?"

Git co3maéT 3aroJI0BOK, HAUMHAKIINMICA C TUIIA 00beKTa, B JaHHOM cjydae 9To 6s106. [lajiee uayT
pobeJ1, pasMep COLep>KUMOr0 B 6aiiTaX U B KOHIIe HYJIeBOU OAUT:

>> header = "blob #{content.bytesize}\0"
=> "blob 16\u0000"

Git o6befVHAET 3aroJIOBOK M OPUTHMHAJBLHBINM KOHTEHT, a 3aTeM BhluMciageT SHA-1 cymMMmy oT
II0JIy4eHHOro pesyybTaTa. B Ruby sHaueHue SHA-1 111 CTPOKH MOYKHO IIOJIyYUTh, IIOQKIIOUUB
COOTBETCTBYIOIYI0 OMOJIU0TEKY KOMaH/IOM require U 3aTeM BbI3BaB Digest: :SHAT.hexdigest():

>> store = header + content

=> "blob 16\u@@0@0what is up, doc?"

>> require 'digest/shal’

=> true

>> shal = Digest::SHA1.hexdigest(store)

=> "bd9dbf5aae133862dd1526723246b20206e5fc37"

JlaBaliTe CpaBHUM IIOJyUYeHHBIN pe3yJbTaT C BBIBOJAOM KOMaHAbl git hash-object. 3mech
UCIIOJIb3yeTcs echo -n [UId IpeOTBpallleHUs aBTOMAaTHUYeCKOTro f06aBIeHUs IIepeH0Ca CTPOKH.

$ echo -n "what is up, doc?" | git hash-object --stdin
bd9dbf5aae1a3862dd1526723246b20206e5fc37

Git cokMMaeT HOBBIe MaHHble Tpu momoinu zlib, B Ruby 3To MOXXHO caesnaTh C IIOMOIIbEO
ONHOUMEHHON Oubismoreku. CroepBa HeOOXOAWMO IIOJKJ/IIOYHUTL €6, a 3arTeM BBI3BaThb
Z1ib::Deflate.deflate():

>> require 'zlib'

=> true

>> z1ib_content = Z1lib::Deflate.deflate(store)

=> "x\x9CK\xCA\xC90R@4c (\xCFH,Q\x(C8,V(-\xDAQH\xC90\xB6\a\x00_\x1C\a\x9D"

[Tocsie 9TOTO COXpPaHUM CKATYyI0 CTPOKY B 00BbEKT Ha AMCKe. OmpeiesiuM IIyTh K $ariay, KOTOPbIA
OyzeT sammcaH (IlepBble JBa CHMMBOJIA Xellla HCIOJIb3YIOTCI B KadeCTBe Ha3BaHUSI KaTaJsora,
ocraBlIvecss 38 —B KauecTBe HMeHU Gaiisia B Hel). B Ruby s 6e3omacHOro cosgaHust
HECKOJIbKUX BJIOKEHHBIX KaTaJIOTOB MO>KHO HCII0JIb30BaTh QyHKITUIO FileUtils.mkdir_p(). [Jaiee,
OTKpoeM ¢aiiy BbI30OBOM File.open() M 3amuineM C)KaTble TaHHbIe BBI3OBOM write() s
I10JIy4eHHOro $aliyIoBOT0 IeCKPUIITOPa
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>> path = '.git/objects/' + shal[0,2] + '/' + shal[2,38]

=> ".git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37"
>> require 'fileutils'

=> true

>> FileUtils.mkdir_p(File.dirname(path))

=> ".git/objects/bd"

>> File.open(path, 'w') { |f| f.write zlib_content }

=> 32

Terepb IIPOBEPUM COJIEP>KUMOE 06'heKTa C IIOMOIIbI0 git cat-file:

$ git cat-file -p bd9dbf5aae1a3862dd1526723246b20206e5fc37
what is up, doc?

BoT U BC&, MBI CO3/la/Il KOPPEKTHBIN 67106 06 beKT A1 Git.

Bce mpyrue 0O0BbEKTHI CO3JAaI0TCSI aHAJOTHUYHBIM 00pPa3oM, MeHsIeTCS JIUIb 3aluch O THUIle B
3arosioBke: «blob», «commit» 1160 «tree». CTOUT J06aBUTH, UTO 6106 MO’KET UMeTh IPaKTUYeCKHU
Jr000e cofepKUMoe, OJHAKO COJlepKUMoOe O00BeKTOB JlepeBbeB U KOMMMTOB 3allMChIBAETCSI B
O4YeHb CTPOTOM popmare.

CcruikH B Git

Eciii Bac UHTepecyeT HUCTOPHUS PENO3UTOPUS HauMHas C OIpe[eJIeHHOTO0 KOMMWUTA, HallpuMep
13410e, TO #Jj1d €€ 0TOOpa’keHUsI BBl MO>KeTe BOCII0JIb30BaThCAd KOMaHoM git log 1a410e, ogHAKO
IIpU 3TOM BaM BCE eIl[é HeoOXOAMMO IIOMHHUTHL XeIll KOMMHUTA 13410e, KOTOPBIM SBJISIETCA
HayaJIbHOU TOYKOU UCTOPUHU. BbLI0 OBl HEIJIOXO0, eCIU OBl CylllecTBOBAJI Gay, B KOTOPBIM MOKHO
OBLJIO OBI COXpPaHUTH 3HaueHUe SHA-1 mof IIPOCTHIM MMEHeM, a 3aTeM HCIO0JIb30BaTh 3TO UMS
BMecTO xe1ra SHA-1.

B Git Takme ¢alsibl Ha3BIBAIOTCAd CChUIKaMH («references» WM, COKpallléHHO, «refs») u
pacIiosioKeHsl B Katajore .git/refs. B HallleM IIpoeKTe 3TOT KaTaJIOr II0Ka IIyCT, HO B HeH yiKe
IIPoCJIeKUBaeTCs HeKasl CTPYKTypa:

$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

$ find .git/refs -type f

UTO06HI C03/5aTh HOBYI CCBUIKY, KOTOpas IIOMOKeT BaM 3allOMHUTL SHA-1 1ociieHero KOMMUTA,
TeXHUYEeCKH, J0CTaTOYHO BBIIIOJIHUTE IIPUMEPHO CJIeiyIolee:
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$ echo 13410efbd13591db07496601ebc7a059dd55cfe9 > .git/refs/heads/master

Tenepb B KOMaHaX Git BMecTO SHA-1 MO>KHO HUCII0JIb30BaTh TOJILKO UTO CO3TaHHVYIO CCBIUIKY:

$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55¢cfe9 Third commit
cac@cab538b970a37eale769cbbde608743bc96d Second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d First commit

TeM He MeHee, PelaKTUPOBATh QalIbl CCHIOK BPYUYHYI0 He peKOMeHAyeTcs, BMecTo 3Toro Git
IpefiocTaBysgeT Gojiee Ge3oIlacHylo KoMmaHfy update-ref Ha ciaydaii, ecsi BaM IIOTpebyeTcs
U3MEHUTH CCBLIKY:

$ git update-ref refs/heads/master 1a410efbd13591db07496601ebc7a059dd55¢cfe9

BOT 4TO Takoe, II0 CYyTH, BeTKa B Git— IIPOCTOM yKa3aTesb WM CChLIJIKA Ha IIOCIeAHUIN KOMMUT B
eriouke. /Iy co3gaHUg BeTKU, COOTBETCTBYIOIIEN IIpeAbIAyIlieMy KOMMUTY, MOKHO BBIIIOJIHUTH

CJIeIyIoIee:

$ git update-ref refs/heads/test cac@ca

,Z[aHHaH BeTKa 6y,ueT COoepPKaTh JIMITb KOMMMTEI II0 WaBaHHBIfI, HO He Te, UYTO OBLIU CO3JaHbI
IIOCJIE HETO.

$ git log --pretty=oneline test
cac@cabb38b970a37eale769cbbde608743bc96d Second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d First commit

Terieps 6a3a faHHBIX Git CXeMaTHYHO BBIIVIIIUT TaK, KaK II0Ka3aHO Ha pUCYHKe:
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bak

1a410e

refs/heads/master third commit new.txt
test.txt
\A 1f7a7a
"version 2"
I pe— test.txt
refs/heads/test second commit tree
new.txt fa49b0

R vnew file"

fdfafc d8329f 83baae
first commit tree test.txt » ryersion 1"

PucyHok 150. O6vekmul 8 kamanoze .git, a makaice yKkasameau Ha 8epuLlHbl 8eMoK

[Ipy BBIIOJIHEHUM KOMaHABI git branch <branch>, B mercTBUTeNbHOCTH Git 3allycKaeT KOMaHAY
update-ref, xoropas mo6aBiyisier SHA-1 Xeml IIocjieffHETO KOMMHUTA TeKyIlled BeTKU B Qaill ¢
UMeHeM YKa3aHHOU BeTKU.

HEAD

Kak >xe Git mmosryyaeT Xelll IIOC/IeZHEro KOMMHUTA IIPU BBIIIOJHEHUM git branch <uma seTku>?
OtBeT kpoeTcd B ¢paityie HEAD.

a1 HEAD —3TO CUMBOJIMUeCKas CChLIKA Ha TeKyI[yl0 BeTKy. CHMBOJHWYECKasd CChLIKA
OT/IMYaeTCd OT OOBIYHOM TeM, UTO OHAa COJep KUT He caM xXell SHA-1, a ykasaTesb Ha APYTryiO
CCBLIIKY.

B HexkoToprIX ciaydasx ¢aiiim HEAD moxxeT cogeprkaThb SHA-1 Xelll Kakoro-1ub6o ob6bekra. ITO
IIPOMCXOJUT IIPU H3BJIEYEHHHM Tera, KOMMHTA HWIK YAaJI€HHOHM BETKH, YTO IIPHUBOJUT
penosuTopuii B coctogHue "detached HEAD".

Eciu Bel 3amisaHeTe BHYTph HEAD, To yBUHTE CIeyIOIlee:

$ cat .git/HEAD
ref: refs/heads/master

Ecyi BRIIOJTHUTS git checkout test, Git 06HOBUT cozepxumMoe daria:

$ cat .git/HEAD
ref: refs/heads/test

[Ipu BeITIOSTHEHUU git commit Git co3maéT KOMMHUT, yKasblBas ero pojautesieM o00beKT, SHA-1
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KOTOPOTO0 COAep>KUTCA B ¢parijie, Ha KOTOPbIH cchliaeTcs HEAD.

[Ipu ’KeJlaHUY, MOKHO BPYUYHYI0 pellaKTUPOBaTh 3TOT $ai, HO JIydllle KCII0JIb30BaTh KOMaHIY
symbolic-ref. [TomyunuTs 3HaueHre HEAD 3TOM KOMaH/0M MOKHO TaK:

$ git symbolic-ref HEAD
refs/heads/master

N3MeHUTH 3HaueHue HEAD MO>XHO Tak:

$ git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

CUMBOJIMUECKYIO CCHLIKY Ha Qaiiyl BHe .git/refs IoCTaBUTh HeJIb3:

$ git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

Teru

MBI pacCMOTpesId TPH OCHOBHBIX THUIIA 00BEeKTOB Git, HO ecTh elllé oguH. O6OBEKT Tera O4YeHb
II0X0K Ha 00BbEKT KOMMMTA: OH COZEP>KUT MM CBOEro aBTOpa, JaTy, COOOIeHre U yKas3aTeJb.
PasHuIla >Ke B TOM, UYTO 00BEKT Tera yKasbIlBaeT Ha KOMMHMT, a He Ha /iepeBo. OH II0X0’K Ha BETKY,
KOTOpas HUKOIZAa He IlepeMelllaeTcsa: OH BCeI[a yKasblBaeT Ha OAWH U TOT ’Ke KOMMHT, IIPOCTO
IaBasi eMy IIOHATHOE UM,

Kak ™Mbl 3HaeM u3 maBbl OcHOBEI Git, Teru OBIBAIOT ABYX THIIOB: aHHOTHPOBAaHHEBEIE H
JIETKOBeCHBIE. JIeTKOBECHBIN TeT MOKHO co31aTb CJIE,ILYIOH.IGIZ KOMaH/:[OfIZ

$ git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bc96d

BOT U BCE, JIETKOBECHBIN TeTr — 3TO BeTKa, KOTOpasd HUKOITIA He IepeMeliaeTcsa. AHHOTUPOBaHHBIN
Ter UMeeT 6oJjiee CJI0KHYH CTPYKTypy. IIpM cosmaHUKM aHHOTHPOBAHHOIO Tera Git cosmaér
CIleIlMaJIbHBIM 00BEKT U YKa3bIBalOIIYI0 Ha HEro CCHUIKY, a He IIPOCTO yKa3aTeslb Ha KOMMUT. Mbl
MO’KeM YBUJIETH 3TO, CO3/laB aHHOTUPOBAHHBIM TeT, UCII0JIb3Ys OIIIUIO -a:

$ git tag -a v1.1 1a410efbd13591db07496601ebc7a059dd55cfe9 -m 'Test tag'

BoT 3HaueHue SHA-1 co3MaHHOTO 00'bEKTa:

$ cat .git/refs/tags/v1.1
9585191f37f7b0fb9444f3539bf50de191beadc?2
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Terephb BBITIOJTHUM git cat-file -p I aTOTO Xera:

$ git cat-file -p 9585191f37f7b0fb9444f35a9bf50de191beadc?

object 1a410efbd13591db07496601ebc7a059dd55¢cfe9

type commit

tag v1.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -0700

Test tag

ObpaTuTe BHHUMaHUe, YTO B II0Jie object 3amumcaH SHA-1 mOMeUYeHHOTO KOMMMTA. TakyKe CTOUT
OTMETUTBH, YTO 3TO II0JIe He 00513aTeIbHO JOJDKHO YKa3blBaTh Ha KOMMUT; Bbl MOKeTe IIOMETUTh
JI000M 00beKT B Git. Hanmpumep, B UCXogHUKaxX Git COIIPOBOXKAAIOIIUN IIPoeKTa J006aBUJI CBOU
my6simuHbIN GPG-KJTH0Y B 67100 Y1 TOMETHJI €r0. YBHU/IETh 3TOT KJIIH0U MO>KHO, BBITIOJTHUB KOMaH/Y:

$ git cat-file blob junio-gpg-pub

B pemosuTopuu gapa Linux TakyKe eCTh TeT, YKa3bIBAaIOIIMM He Ha KOMMMT: CaMbIM II€PBBIN TeT
yKa3bIBaeT Ha JiepeB0 IIepPBUYHOT0 UMIIOPTa.

CCBhUIKHY Ha y/laIéHHbIE€ BETKHU

TpeTuii THUII CCBIIOK, KOTOPBIM MBI PacCMOTPHUM — CCBUIKM Ha YAaJ€HHbIe BeTKH. ECJIM BEI
no6aBM/IM YyAAJMEHHBIM PEIO3SUTOPUM U OTIPaBU/IM B Hero KaKhe-HUOyAb H3MeHeHUd, Git
COXpaHUT IIOC/JefHee OTIIpaBJIeHHoe 3HadeHHe SHA-1 B Kartasore refs/remotes mIsd KayKpou
OTIIpaBJIEHHOM BeTKHU. Halpumep, MOXXHO [J00aBHUThb YAAAEéHHBINA PEIO3UTOPHUHU origin H
OTIIPaBUTH TyZa BeTKy master:

$ git remote add origin git@github.com:schacon/simplegit-progit.git
$ git push origin master
Counting objects: 11, done.
Compressing objects: 100% (5/5), done.
Writing objects: 100% (7/7), 716 bytes, done.
Total 7 (delta 2), reused 4 (delta 1)
To git@github.com:schacon/simplegit-progit.git
allbef0..ca82abd master -> master

[Tos)xe BBI CMOJXKeTe IIOCMOTpPeThb, I7le HaXO4WIach BeTKa master C cepBepa origin BO BpeMms
II0C/IefHel CHHXPOHU3AIIUU C HUM, 3aIJIIHYB B ¢ail refs/remotes/origin/master:

$ cat .git/refs/remotes/origin/master
ca82abdff817ec66f44342007202690393763949

CCchUIKM Ha yAaJéHHble BeTKM OTJIMYAlTCI OT BeTOK (CCbUIOK B refs/heads) TeMm, 4TO OHU
CUHUTAIOTCSI HeM3MeHsSIeMbIMH. ITO 03HAUAET, YTO BBl MOYKeTe IIePeKII0UUTHCS Ha JIF00YI0 M3 TaKUX
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BETOK C IToMoIbio git checkout, HO Git He ycTaHOBUT HEAD Ha Heé, a 3HAaYUT BBl He CMOYKETe
$UKCcUpOBaTh CBOU M3MEHEHUS B HEH C IOMOIIbI0 git commit. Git BoCIIpMHHMaeT yaajIEHHbIE
BeTKHU KakK 3aKJIaJJK1 Ha II0CJIe/THUe U3BeCTHbIe COCTOSIHUS BETOK Ha y/IaJIEHHBIX CepBepax.

Pack-¢panibl

Eciii BBI CilefioBaji BCeM HMHCTPYKIUAM U3 IIPUMepPOB IIPeAbIAYINero paszesa, TO Telleph Balll
TeCTOBBIN PEIO3UTOPHUM AOJDKEH cofep>KaTh 11 06beKTOB: 4 6s106a, 3 JepeBa, 3 KOMMHTA U OJUH
Ter:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d56F341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.git/objects/83/baae61804eb65cc73a7201a7252750c76066a30 # test.txt v
.git/objects/95/85191f37f7b0fb9444f3539bf50de191beadc2 # tag
.git/objects/ca/cOcab538b970a37eale769cbbde6@8743bc96d # commit 2
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed # 'test content’
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new.txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

Git ucriosb3yet zlib 19 coKaTHUA COZEpP KUMOI0 3TUX QaiyioB; K TOMY JKe y Hac He TaK MHOIO
OAHHBIX, II03TOMY BCe 3T Galbl BMecCTe 3aHUMAalOT Bcero 925 6aWT. /i1 TOro, 4YTOOBI
IIPOAEMOHCTPUPOBATL OJJHY UHTEPeCHYH 0C06eHHOCTh Git, ;o6aBuUM ¢ait mmobossblie. [o6aBUM
¢aiia repo.rb us 6ubaroTeku Grit— OH 3aHHUMaeT IIpuMepHoO 22 K6:

$ curl https://raw.githubusercontent.com/mojombo/grit/master/1ib/grit/repo.rb >
repo.rb
$ git checkout master
$ git add repo.rb
$ git commit -m 'Create repo.rb'

[master 484a592] Create repo.rb

3 files changed, 709 insertions(+), 2 deletions(-)

delete mode 100644 bak/test.txt

create mode 100644 repo.rb

rewrite test.txt (100%)

Ecyi mocMOTpeTh Ha II0JIydeHHOe JlepeBo, Mbl YBUIUM 3HaueHUe SHA-1 6s106a 1y1a dpaiiia repo.rb:

$ git cat-file -p master{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt
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[TocMOTPUM, CKOJIBKO 3TOT 00'beKT 3aHMMaeT MecTa Ha JTUCKe, HUCII0JIb3ys git cat-file:

$ git cat-file -s 033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5
22044

Terieph HEMHOTO U3MEHUM 3TOT Galyl ¥ TIOCMOTPUM Ha pe3yJsIbTart:

$ echo '# testing' >> repo.rb
$ git commit -am 'Modify repo.rb a bit'
[master 2431da6] Modify repo.rb a bit

1 file changed, 1 insertion(+)

B3IJIIHYB Ha JlepeBo, II0JIy4eHHOe B pe3yJibTaTe KOMMUTA, Mbl YBUUM JI0OO0IIBITHYIO Belllb!

$ git cat-file -p master{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob b042a60ef7dff760008df33cee372b945b6e884e repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt

Terepp ¢aiiny repo.rb COOTBETCTBYeT COBEpPIIEHHO APYyroi 6s106; 3TO O3Ha4aeT, YTO IIOCJIe
nobaBieHUsI BCero OJHOM eIMHCTBEHHOM CTPOKU B KoHell 400-cTpouHoro ¢arina, Git coxpaHUT
HOBBIM KOHTEHT B OT/e€/IbHBIN 00bEKT:

$ git cat-file -s b042a60ef7dff760008df33cee372b945b6e884e
22054

HTak, MBI IMeeM [IBa IpaKTUUeCKH OJIMHAKOBBIX 00beKTa, 3aHNMaroIux 1mo 22 K6 Ha gucke (B
CKaToOM BHJle — IpUOIU3UTENbHO 7 K6 KaXKiblii). Beuto 6B 370p0oBO, ecau OBl Git COXpaHsI
TOJILKO OJJUH 00'bEKT I1eJIMKOM, a IPYTOM KaK PasHUIly Me>XKy HUM U IIePBbIM 00 bEKTOM.

OxkaseiBaeTcd, Git Tak U fesnaeT. IlepBoHadaJIbHBINA GopMaT IJId COXpaHeHUsA 00BeKTOB B Git
HasbIBaeTCs «PBIXJIbIM» popmaToM (loose format). OgHako, BpeMs 0T BpeMeHU Git yIIaKOBBIBaeT
HeCKOJIbKO TaKHUX 00BEKTOB B OAMH pack-QpaiI [id coXpaHeHHs MecTa Ha JUCKe U IIOBBIIIeHUS
9 PEeKTUBHOCTU. ITO IIPOUCXOLUT, KOIZA «PBIXJIBIX» 00BEKTOB CTAHOBUTCS CIMUIIKOM MHOIO, a
TaKKe IIPU PYYHOM BBI30Be it gc MJIM OTIpaBKe U3MEeHeHUM Ha Y[aJI€éHHBIM cepBep. UTOOBI
II0OCMOTpPEeTh, KaK IIPOMCXOJUT YIIaKOBKA, MO’KHO BBIIIOJIHUTHL KOMaHAy git gc:

$ git gc

Counting objects: 18, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused 0 (delta @)
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Eciu 3alVIIHYTh B KaTaJIOT C 00'beKTaMH, TO MOYKHO O6Hapy>KI/ITI), YTO OOJBIIMHCTBO 00HEKTOB
HCc4ye3sio, 3aTO ITIOABUJIMCE IBad HOBBIX (1)8171.718.1

$ find .git/objects -type f
.git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3es
.git/objects/info/packs
.git/objects/pack/pack-978e0394415c581011e6998cdde%e30000905586. 1dx
.git/objects/pack/pack-978e0394415c581011e6998cd@e9e30000905586. pack

OcraBuirecs 00BbEKTHI—ITO OJI00BI, HA KOTOpHIEe He YKasblBaeT HU OJUH KOMMMT; B HallleM
cIyyae 3TO CO3/LaHHBIE paHee 00 bEKTHI, CoZeprKalle CTPOKU «what is up, doc?» u «test content». B
CWJIy TOrO, YTO HU B OJHOM KOMMMUTE [aHHble (ailyibl He IIPUCYTCTBYIOT, OHU CUUTAKTCS
«BUCIYUMU» U B pack-paiis He BKIIOUAKOTCH.

OcranbHble Qaniabl —aTo pack-daia U ero uHAeKc. Pack-¢paiti—aTo ¢aiiy, B KOTOPOM TeIllepb
HaXOJUTCI COEPKUMOe BCeX YAAJEHHBIX 00beKTOB. MHAEKC —3TO ¢aily, B KOTOPOM 3aIlHMCaHBI
CMellleHus I OBICTPOTO JOCTyIla K COJEPKMMOMY IIPeXKHHUX O0O0BEKTOB. YIIaKOBKa [JaHHBIX
II0JIOKUTE/ILHO IIOBJIMAIA Ha OOIHUM pasMep (aioB: eCJH O BbI30Ba KOMaHABI gCc B CXKaTOM
BHJle OHU 3aHUMaJu IIpuMepHO 15 K6, To pack-¢paiis 3aHuMaeT Bcero 7 K6. 3a CUET ylIaKOBKHA
00BEKTOB MBI TOJIBKO UYTO OCBOOOJU/IM KaK MHHHMYM IIOJIOBUHY 3aHHMaeMOIo [IHCKOBOIO
mpocTpaHcTBa!

Kax Git ato mesmaet? [Ipu yriakoBke Git UII[eT IOX0XKHUe 110 UMeHU U pasMepy $arbl U COXpaHsAeT
TOJIBKO PasHUILy MeXIy COCeTHUMU BepCUsIMU. MOXKHO 3arIgHYTh B pack-¢pai 4yToOHI IIOHATS,
KaKHe [1eMICTBUSA BBIIIOJIHIITCS IIPU COKaTUHU. [[JIg IIPOCMOTPa COLep>KUMOr0 yIIaKOBaHHOTO daiiia
CYII[eCTBYeT CIyKeOHast KoMaHza git verify-pack:
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$ git verify-pack -v .git/objects/pack/pack-
978e0394415c581011€6998cd0e9e30000905586. 1dx
2431da676938450a4d72e260db3bf7b0f587bbc1 commit 223 155 12
69bcdaff5328278ab1c0812ceded7fa7d26a96d7 commit 214 152 167
80d02664cb23ed55b226516648c7ad5d@a3deb90 commit 214 145 319
43168318b7613d1281e5560855a83eb8fde3d687 commit 213 146 464
092917823486a802e94d727c82039024e14a1fc2 commit 214 146 610
702470739ce72005e2edff522fde85d52a65df9b commit 165 118 756
d368d0ac0678cbebcce505be58126d3526706e54 tag 130 122 874
fe879577cb8cffcdf25441725141e310dd7d239b tree 136 136 996
d8329fc1cc938780ffdd9f94e0d364e@ea74f579 tree 36 46 1132
deef2e1b793907545e50a2ea2ddb5babc58c4506 tree 136 136 1178
d982c7cb2c2a972ee391a85da481fc1f9127a01d tree 6 17 1314 1\
deef2e1b793907545e50a2ea2ddb5babc58c4506
3c4e9cd789d88d8d89c1073707¢c3585e41b0e614 tree 8 19 1331 1 \
deef2e1b793907545e50a2ea2ddb5babc58c4506
0155eb4229851634a0f03eb265b69f532d56f341 tree 71 76 1350
83baae61804e65cc73a7201a7252750¢c76066a30 blob 10 19 1426
fa49b077972391ad58037050f2a75f74e3671€92 blob 9 18 1445
b042360ef7dff760008df33cee372b945b6e884e blob 22054 5799 1463
033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 blob 9 20 7262 1 \
b042360ef7dff760008df33cee372b945b6e884e
1f7a73472abf3dd9643fd615fbda379c4acb3e3a blob 10 19 7282
non delta: 15 objects
chain length = 1: 3 objects
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586.pack: ok

3nmech 65106 033b4, KOTOPBIM, KaK Mbl IIOMHUM, ObLI IIEPBOM Bepcrel ¢aiiia repo.rb, cCblIaeTcd Ha
6106 b0423, KOTOPBIM XPaHUT BTOPYIO €r0 BepCHI0. TpeTbsl KOJIOHKA B BBIBOZE —3TO pasMep
COZIeP’KUMOTO0 00beKTa B pack-daiiie; kak BuguTe, b042a 3anumaet 22 K6, a 033b4 — Bcero 9 6auT.
UT0 UHTEPECHO, BTOpasd Bepcusd daiiia CoXpaHsIeTcs «KaK eCThb», a IlepBasi — B BU/JIE JeJIbTHL: Belb
CKOpee BCero BaM II0OHAZ00UTCA OBICTPHIM JOCTYII K CAMBIM II0CJIeHUM BepcusaM ¢ariia.

Taxoke 3I0POBO, YTO IEePeyIIaKoBKY MOYKHO BBIIIOJIHATE B JII060€ BpeMsi. BpeMs oT BpeMeHHU Git
Oy/leT BBIMIOJHATL €€ aBTOMAaTHUeCKH, YTOOBI CIKOHOMUTH MeCTO Ha JUCKe, HO BCerja MOYKHO
WHUITUHIPOBATh YIIAaKOBKY BPYUYHYI0 UCIOJIB3YS git gc.

CrnenupuKanuu CCHLIIOK

Ha OpoTsHKeHHM BCEM KHHUTH MBI HCIIOJIb30BAaJd JOBOJIBHO ITPOCTBIE COOTBETCTBHUS MEXKIY
JIOKaJIbHBIMH BETKaMU M BeTKaMH B YIAJEHHBIX PEIIO3UTOPHSIX, HO BCE MOXKET OBITH UYTh
cJI0’KHee. JIoIyCTUM, BbI I06aBUIN YIaIEHHBIH PeII03UTOPHH:

$ git remote add origin https://github.com/schacon/simplegit-progit

Jdra koMmaHZa [ob6aBysieT CeKIMI0 B Qailn .git/config, B KOTOpoH 3afaHBl UMS YOaJEHHOTO
peno3uTopus (origin), ero URL U crieITuUKAIIHIS CCHIIOK /IS U3BJI€UEeHUS TaHHBIX:
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[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

dopMmaT crenuUKalUM CAeAYIOIIUN: OIIIMOHAJBHBIN +, [ajlee TIapa <src>:<dst>, rme
<src>—11abJIOH CCHUIOK B YAaJéHHOM PeIOo3UTOPUH, a <dst>— COOTBETCTBYIOIIUU I1a6JI0H
JIOKaJIbHBIX CCHIIIOK. CUMBOJI + coobimaeT Git, UTo 06HOBJIEHHEe HeOOXOAMMO BBIIIOJIHATE Jake B
TOM CJTy4ae, eCJIM OHO He SIBJISIeTCS IPOCTHIM CMeIlleHHEeM.

[Io ymMosuaHUIO, IIOCJIe BBIIMOJIHeHUs git remote add origin, Git 3abupaeT BCe CCHUIKHA U3
refs/heads/ Ha cepBepe, 1 3aIIMChIBaeT UX B refs/remotes/origin/ jiokajbHO. TakKuM 06pa3oM, eciiu
Ha cepBepe ecTh BeTKa master, ICTOPHUI0 JaHHOM BETKH MO>KHO IIOJIYYUTh, BBIIIOJHUB JIOOYIO U3
CJIeyIOIINX KOMaH/;

$ git log origin/master
$ git log remotes/origin/master
$ git log refs/remotes/origin/master

Bce 9TM KOMaHABI 3KBHBAJEHTHBl, TaK KakK Git pasBepHET KaXKAywo 3aluchb [0
refs/remotes/origin/master.

Ecii XoueTcd, 4T00bI Git 3a6upast Ipyu 0OHOBJIEHUHU TOJIBKO BETKY master, a He BCe JOCTYIIHBIE Ha
cepBepe, MOXKHO U3SMEHUTH COOTBETCTBYIOIIYIO CTPOKY B KOHQUIypaIHU:

fetch = +refs/heads/master:refs/remotes/origin/master

dTa HacTpoiKa OyZeT MCIIOIL30BaThCId 10 YMOJIYaHHUIO IIPU BbI3oBe git fetch misa manHOTO
yaJIEHHOTO Perno3uTopus. EciM ke BaM HY)KHO HM3MEHHTH CIeIMQHUKAIIUI0 BCETO pas, MOYKHO
3a/IaTh KOHKPETHOE COOTBETCTBHE BETOK B KOMAaHAHOM CTpoke. HaImpumep, UTOGHI IIOJTYYUTH
TaHHBIe W3 BETKH master M3 yAaJéHHOTO PEIIO3UTOPUS B JIOKAILHYIO 0origin/mymaster, MOKHO
BBITIOJTHUTD

$ git fetch origin master:refs/remotes/origin/mymaster

Mo>xHO 3a/laTb HECKOJIBKO CHGHI/I(l)I/IKaI_II/If/’I 3a OJUH pas. HOJIY‘II/ITB JaHHBbI€ HECKOJIBKHUX BETOK M3
KOMaH/IHOI‘/JI CTPOKH MO>KHO TaK:

$ git fetch origin master:refs/remotes/origin/mymaster \
topic:refs/remotes/origin/topic
From git@github.com:schacon/simplegit
I [rejected] master -> origin/mymaster (non fast forward)
* [new branch] topic -> origin/topic

B manHOM cydae CIMSHUEe BETKHU master BBIIIOJHUTEL He y[aJsIoCh, IIOCKOJIBEKY CIIUSIHUE He OBLIO
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IIPOCTBHIM CMeIlleHHeM BIlepén. Takoe IIOBeleHHME MO>KHO M3MEHHUTh, [100aBUB Iepe]
criermupuKaIel 3Hak +.

B koHQuUrypallMOHHOM ¢aijyie TakKe MOXKHO 3a/aBaTb HECKOJBbKO CHelUPUKALIUN I
II0JIy4eHUs OOHOBJIeHHUH. UTO0OBI KaXKbIM pa3 I10JydaTh OOHOBJIEHUS BETOK master M experiment
U3 PeIIO3UTOPHA 0rigin, fob6aBbTe CIeLyIOIHe CTPOKHU:

[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/master:refs/remotes/origin/master
fetch = +refs/heads/experiment:refs/remotes/origin/experiment

Hauunas c Bepcuu Git 2.6.0 MO>KHO yKa3bIBaTh NIAGJIOHBI CIIEITUPUKAIINM, COOTBETCTBYIOIIIME
HECKOJIbKUM BeTKaM:

fetch = +refs/heads/qa*:refs/remotes/origin/qa*

/1719 TOCTH KeHUs aHaJIOTUYHOTIO pe3yJbTaTa MO>KHO TaK >Ke MCII0JIb30BaTh IIPOCTPaHCTBAa UMEH
(mym xarasiory). Eciim Bama QA KOMaHZa UCII0JIb3yeT HECKOJIBKO BETOK /I CBOeH paboThl U BbI
XOTUTe II0Jy4aThb TOJBKO BeTKYy master M BCe BeTKH KOMaHABI QA, TO MOXXHO [00aBUTH B
KOHOUIYPALUIO CIIeyIollee:

[remote "origin"]
url = https://qithub.com/schacon/simplegit-progit
fetch = +refs/heads/master:refs/remotes/origin/master
fetch = +refs/heads/qa/*:refs/remotes/origin/qa/*

Ecim y Bac CJIOKHBIM paboyuil mpoliecc IpHU KOTOPOM Bce KOMaH/bI — pa3paboTyuky, QA u
CIEeIHaIMCThI 110 BHEe[peHUI0 — BeIyT paboThl B OTHOM Pe03UTOPUM, B MOYKETe pasrpaHUYUTh
KX C IIOMOIITBIO ITPOCTPAHCTB UMEH.

CnenmudHKamuy CChUIOK /I OTIIPABKHU JJaHHBIX HA cepBep

3I0pOBO, UTO MO>KHO IIOJIy4YaTh JAaHHBIE 10 CChIJIKAM B OT[eJbHBIX IIPOCTPAHCTBAX UMEH, HO HaM
JKe eIllé Halo claeslaTh TaK, YToObl KOMaHZa QA CHavajla CMOIVIa OTIIPABUTHL CBOU BETKU B
IIPOCTPAHCTBO HMMEH qa/. MBI pellluM 3Ty 3afZady, HCIIO0JIb3ys CIeUOUKAIIUM CChIIOK [JI
KOMaH/IbI push.

Eciim xomaHzma QA XoueT OTIIPABJIATHL M3MEHEHUs U3 JIOKaJIbHOM BeTKH master B qa/master Ha
yIaJIEHHOM CepBepe, OHU MOTYT UCII0JIb30BaTh TaKOM IIPUEM:

$ git push origin master:refs/heads/qa/master

Ecin >ke 0HU XOTAT, YTOOBI Git aBTOMaTHUYeCKH [esiajl TaK IIPpU BBI30Be git push origin, MOXKHO
N06aBUTH B KOHQUIYPAITMOHHBIN Qaityl 3HaueHue 111 push:

480



[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*
push = refs/heads/master:refs/heads/qa/master

AHAJIOTUYHO, 3TO IIPUBELET K TOMY, YTO IIpU BBI30Be git push origin JioKajibHasg BeTKa master
OyZeT 110 yMOJIYaHUIO OTIIPaBJIATHCA B YaJIEHHYI0 BeTKY qa/master.

BRI He MOKeTe HCII0JIL30BAaTh CHeLII/I(l)I/IKaLLI/II/I CCBIJIOK, YTOORI I10JIy4aThb JaHHBIE
0 M3 OJHOIO PeIO3UTOPHS, a OTIIPABJIATE B APYyro. /Ui peayM3aljMd TaKOIo
noBefleHUs oOpaTtuTech K m1aBe Ilognepsxkanve GitHub perosutopusi B
dKTya/JIbHOM COCTOAHHNHU.
ViasieHue CCBLIIOK
KpOMe TOro, Cl’IeI_II/I(l)I/IKaLII/II/I CCBIVIOK MOKHO HCIIOJ/NIB30BaTh JIA YaJI€eHHs CCBLIJIOK Ha y,[LaJIéHHOM
cepsepe:

$ git push origin :topic

Tak kak crenupUKaigd CChUIKKA 3aJaéTcd B BHAE <src>:<dst>, TO, Ipomyckas <src>, MbI
yKasbplBaeM Git, YTO yKaszaHHYI BeTKy Ha YyJaJEHHOM CepBepe HaJ0 clejaTb IYCTOH, YTO
IIPUBOJUT K €€ yZaJeHUIo.

Hauwunag ¢ Bepcuu Git v1.7.0, MOKHO UCII0JIb30BATh CJIAEAYIOIIUN CHHTAKCUC:

$ git push origin --delete topic

ITpOTOKOJIBI IIEpEeaur JaHHBIX

Git yMeeT niepefaBaTh JaHHbBIe MeXKY PEIIO3SUTOPUAMHU JABYM CII0COOaMU: UCII0JIb3Ys «IJIYIIBIN» U
«YMHBIU» IIPOTOKOJIBL. B 3TOM IJIaBe MBI pACCMOTPHUM, KaK OHU paboTaroT.

I'7IynbIi IPOTOKOJI

Eciiz BBEI paspellIniu JOCTYII Ha YTeHHe K BalleMy pertosutopuro yepe3 HTTP, To ckopee Bcero
OyZieT HCII0JIb30BAH «IJIYIIBIM» IIPOTOKOJI. IIPOTOKOJI HasBalM «IJIYIIBIM», IIOTOMY 4YTO JIJI €ro
paboTel He TpebyeTcsl BHIIIOJHEHUE CIeITUOUUHBIX [UIg Git ollepalliii Ha CTOPOHe CcepBepa: BeCh
IpoIiecC IIOJyYeHUs JaHHBIX IIpefcTaBisgeT cobou cepuro HTTP GET 3ampocos, IIpyA 3TOM KJIHEHT
0’KHJjaeT HaJIM4UMs Ha cepBepe CTPYKTYPHI KaTaJIor0B aHaJIOTUYHOM Git peIlo3uTOPHUIO.
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[JIyIIBIA  TIPOTOKOJI /IOBOJBHO pPEeAKO WCIOJAb3yeTcs B HaIIW [AHWU. Ilpu
WCIIOJTb30BAaHUM IJIYIIOTO IIPOTOKOJIA CJIOXKHO 00ecleduTb 6e30I1acHOCTD

0 Tepelauil ¥ MPUBATHOCTh JAHHBIX, IT03TOMY GOJBIIHHCTBO Git cepBepoB (Kak
06JIaUHBIX, TaK U TeX, UTO TPEOYIOT YCTAaHOBKH) OTKa)KyTCsl paboTaTh uepes3 HeTo.
PeKoMeH/yeTCsl HCII0JIb30BaTh YMHBIM IIPOTOKOJI, KOTOPHIM MBI PacCMOTPUM
nasee.

JlaBaliTe pacCMOTPUM IIPOIIeCC ITOJTyUYeHUs JaHHBIX U3 PelIo3UTOpUs simplegit-progit:
$ git clone http://server/simplegit-progit.git

[TepBBIM J1es10M OyzieT 3arpykeH ¢ari info/refs. JlaHHBIN ¢aiiy 3aIMCcbiBaeTCd KOMaHI0M update-
server-info, II03TOMY /11 KOppeKTHOM paboTrsl HTTP-TpaHcmopTa HEeOOXOAMMO BBIIIOJIHATH €€ B
post-receive Tpurrepe.

=> GET info/refs
ca82abdff817ec66144342007202690393763949 refs/heads/master

Terieppr y Hac MMeeTCs CIIMCOK YAAMEHHBIX BETOK M HX XeIlW. /lajee, HAJ0 IIOCMOTPETh, KyJa
ccetaetcs HEAD, 4To6BI 3HaTh Ha UTO II€PEKII0UUTHCS I10C/Ie 3aBepIeHUsI pab0Thl KOMaHbI.

=> GET HEAD
ref: refs/heads/master

HTak, HY)KHO IIepeKJIIYUTCA Ha BeTKy master IIOocjie OKOHYaHWA paboThl. Ha JaHHOM 3sTare
MO’KHO HaUMHaTh 00X0[ pernosutopus. HauaJlbHOM TOYKOM SIBJISIETCS KOMMUT ca82ab, 0 4éM MBI
y3Hau u3 ¢pamia info/refs, 10sTOMy MBI HAUMHAEM C €ro 3arpy3KU:

=> GET objects/ca/82a6dff817ec66f44342007202690393763949
(179 bytes of binary data)

OOBEKT TOJIyuyeH, OH ObLT B PHIXJIOM opMaTe Ha CepBepe, W MbI IOAyuuau ero mo HTTP,
ucnosb3yst GET-3ampoc. Telteph MOYKHO €r0 pa3apXUBUPOBaTh, 06pe3aTh 3ar0JIOBOK M II0CMOTPETh
Ha CO/lepKUMOEe:

$ git cat-file -p caB82abdff817ec66144342007202690393763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

Change version number
Jlasee, HeOGXOAMMO 3arpy3UThb elé aABa o0beKTa: jepeBo cfda3b— comepKuMoe TOJTBKO YTO
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3arpy,KeHHOTro KOMMUTa, ¥ #85bb3 — poiriTesIbCKUM KOMMUT:

=> GET objects/08/5bb3bcbb608e1e8451d4b2432f8ecbeb30be7e7
(179 bytes of data)

BoT MBI 1 IIOJIYyUYHJIN CJIe,Il;y}OLLII/IfI 00'beKT KOMMHTA. TenepL IIOJIYYHM COZIEPKHUMO€ KOMMMUTA:

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

VIIc, TIOX0’Ke, 3TOTO ZiepeBa HET Ha cepBepe B PHIXJIIOM $opMaTe, II03TOMY MBI IIOJIYUHUIN OTBET
404. Bo3MOJKHBI JIBa BapHaHTa: 0GbEKT B [PyroM peIllO3UTOPUM WJIM B yIaKoBaHHOM ¢atiie
TeKyIIero perrosutopys. CHauasa Git IpoBepsieT CIIMCOK aIbTePHAaTUBHBIX PEIIO3UTOPUEB:

=> GET objects/info/http-alternates
(empty file)

Eci 6BI 3TOT 3aIIpoC BEPHYJI HEIlyCTOM CIIMCOK aJbTepHaTuB, Git IIpoBepus 6bl yKasaHHbIE
PeIo3SUTOPHU Ha HalM4ue Qalija B «pbIXJIOM» GopMaTe — JOBOJIBHO I10JIe3Hast BOSMOXKHOCTD I
IIPOEKTOB-GOPKOB, MO3BOJIAKOIIAA YCTPAaHUTHL AyO/IMpOBaHHEe OOBEKTOB Ha JAHCKe. Tak KakK B
OaHHOM CJjydyae aJbTepHaTHUB HeT, 00BbeKT [o/DKeH OBITh yIakoBaH B pack-¢aiise. UTOOEBI
IIOCMOTpPeTh [OCTYIIHBle Ha cepBepe pack-¢paiibl, Hy>KHO ckauaThb ¢aiyn objects/info/packs,
coflep>Kalllnii UX CIIUCOK (Tak>Ke TeHepUpyeTCcs KOMaH0U update-server-info):

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack

Ha cepBepe uMeeTcs TOJIBKO OLUH pack-¢pails, I103TOMy 00BEKT TOYHO TaM, HO HeoOXO0ZUMO
IIPOBEPUTh MHJEKCHBIN daiiy, 4To6kl B 3TOM ybequThbCcd. Eci 661 Ha cepBepe OBLIO HECKOJIBKO
pack-¢aiios, 3arpysuB CHauvajla MHAEKCHI, Mbl CMOIJIA OBl OIIpe/leIUTh, B KAKOM HMeHHO pack-
¢daiiysie HAXOAUTCA HY>KHBIA HaM 00'bEKT:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. dx
(4k of binary data)

Tak Kak B HHJAEKCe COHep>XUTCA CIHUCOK SHA-1 Xemreii 00bEKTOB U COOTBETCTBYKOIIUX UM
CMellleHUU 00beKTOB BHYTPU pack-¢aiisa, To MOXKHO IIPOBEPUTH HaiMuue 06beKTa B 3TOM pack-
¢ariie. Hamr 06beKT TaM IPUCYTCTBYET, TaK UTO IIPOJO/DKUM U CKavaeM Bechb pack-daiir:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack
(13k of binary data)

WTak, MBI IIOIy4WJIM HAIlle JepeBO, MOYKHO IIPOJOJDKHUTH 00XO[ CIIMCKa KOMMMTOB. Bce oHU
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cofiep>KaTcs BHYTPHU TOJIBKO YTO CKa4yaHHOTO pack-daiisa, Tak UTO CHOBa 00paIaThCs K CepBepy
He HaJo. Git U3BeKaeT pabouyr KOIIHMI0 BETKHU master, TaKk Kak Ha Heé ykasbIBaeT cchlika HEAD,
KOTOpas 6blJIa CKayaHa B CaMOM HavaJle.

VMHBIA IIPOTOKOJI

[JTyTIBIA IIPOTOKOJI IIPOCT, HO HeadpPeKTUBeH U He M03BOJIsIeT IIPOMU3BOAUTE 3allUCh B yJaéHHbIE
perosuTopuu. I'opaszo daire Iyt oOMeHa JaHHBIMU HCIIOIB3YIOT «YMHBIH» IIPOTOKOJ, HO 3TO
TpeOyeT HaJIUYMS Ha cepBepe CIIeIHaJIbHOT0 IIpoIiecca, 3HAIOIEero 0 CTpykType Git permo3uTopus,
YMEIIeT0 BBISICHATH, KaKue [MaHHble HeO0O0XO[HMMO OTIPAaBUTh KIHEHTY U TeHEpPHUPYIOIEro
OTAeNbHBIN pack-Gpaliyl ¢ HeJOCTAIOITUMHU U3MeHeHUsIMU /IS Hero. PaboTy yMHOTO IIPOTOKOJIa
o6ecIieunBalOT HECKOJIHKO IIPOIECCOB: /IBA /IS OTIIPABKH JaHHBIX Ha CEpBep U /[Ba /IS 3aTPy3KH C
HeTo.

3arpy3ka JaHHBIX Ha cepBep

/1711 3arpysKU JaHHBIX Ha YZaJEHHBIN CepBep MCII0Ib3YIOTCA IIpoIiecchl send-pack ¥ receive-pack.
I[Iportecc send-pack 3amyckaeTcs Ha KJIMeHTe U ITOKJII0UaeTCs K receive-pack Ha cepBepe.

SSH

JlomycTyUM, BBl BBITIOJIHAeTe git push origin master u origin 3amaH Kak URL, HCITOJB3YIOIUNA
nmporokos SSH. Git 3amyckaeT Iporiecc send-pack, KOTOPBIM yCTaHaBJIUBaeT COeJUHEHUE C
cepBepoM 110 IIPOTOKOJy SSH. OH IIbITaeTcsa 3aIlyCTHUTh KOMaHAy Ha yAaJéHHOM CepBepe uepes
BBI30B SSH KOMaH/IbI, KOTOPBIX BBIITIAAUT CAeIYIOIIUM 00pasoM:

$ ssh -x giteserver "git-receive-pack 'simplegit-progit.git

00a5ca82a6dff817ec6614437202690a93763949 refs/heads/master report-status \
delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1+qithub-607-9fba4028 delete-refs

0000

Komanpa git-receive-pack TyT >Ke IIOChLIaeT B OTBET I10 OJJHOM CTPOKe Ha KaKAyI0 U3 UMEIIIUXCS
B HAJIMUMWU CCBHLIJIOK — B JaHHOM CJIydyae TOJBbKO BeTKy master u eé SHA-1. IlepBasg CTpoKa Takyke
COJIEPKUT CIIMCOK BO3MOXKHOCTeM cepBepa (3mechk 3To report-status, delete-refs m 1mapouxka
OPYTUX, BKIOYast UAeHTUGUKATOP KIMEeHTa).

JlaHHbBle  IIlepefaloTcad  ITakeTaMu.  KaKgblii  IIakeT  HayuHaeTcs ¢ 4-6aMTOBOrO
IIeCTHaAIIaTepUYHOI0 3Ha4YeHUs, OIIpe/lesIAIolero ero pasmMep (Bkirouas 3Td 4 6anra). ITakeTsl
0OBIYHO COZlepsKaT OJHY CTPOKY JaHHBIX M 3aBepIIarolliiii CUMBOJI IIepeHoca CTPOKU. [lepBbIi
rakeT HauuHaeTcda ¢ 00a5, UTO B [eCATUYHOM CHUCTeMe paBHO 165 ¥ 03HayaeT, YTO pasMep I1aKkeTa
cocraBigeTr 165 6aut. Ciepmyroliuii makeT HauuHaeTcsd ¢ 0000, 4yTo roBOopUT 006 OKOHYAHUU
Iepesayvy CIIMCKa CChIJIOK CEPBEPOM.

Temeps, korga send-pack BBIICHUJI COCTOSIHHE CepBepa, OH OIlpefiesiieT KOMMUTEI, KOTOPhIe eCTh
JIOKQJIbHO, HO OTCYTCTBYIOT Ha cepBepe. ATy HHPOpMaIHMIo IIpoliecc send-pack IIepeaéT mporieccy
receive-pack o Ka>kJjo¥ CChLIKe, KOTOpAsl IIOAJIEKUT OTIIpaBKe. HampuMep, ecii MBI 0OHOBJISIEM
BeTKy master M Jo6GaBiisieM BeTKy experiment, oTBeT send-pack 6ymeT BBHIISAETH CJIEAYIOIINM

484



obpasom:

0076ca82a6dff817ec66T44342007202690393763949 15027957951b64cf874c3557a0f3547bd83b3ff6
\

refs/heads/master report-status
006c0000000000000000000000000000000000000000 cdfdb42577e2506715f8cfeacdbabc@92bfb3e8d
\

refs/heads/experiment
0000

JlJ11 KaXKo 060HOBJIsIEMOM CCBUIKM Git IIOCBLIaeT II0 CTPOKe, cofeprKallie COOCTBEHHYIO [JIMHY,
CTapbI¥ Xelll, HOBBIM Xelll U UM$ CChUIKU. B IIepBOM CTPOKe TakyKe IOCHLIAKTCS BO3MOXKHOCTHU
KJIMeHTa. Xelll, COCTOAIUN U3 HyJIed, TOBOPUT O TOM, UTO paHbIlle TaKON CChIJIKU He OBLIO — BBI
Be[lb l00aBisieTe HOBYIO BeTKy experiment. IIpy ygaseHMM BeTKU BCE ObLIO GBI HA0O60POT: HYJIHU
OBLIH OBI CIIpaBa.

3aTeM KJIHMeHT IochLIaeT pack-paityi ¢ 06beKTaMH, KOTOPHIX HeT Ha cepBepe. HakoHell, cepBep
Iepe/laéT CTAaTyC OIlepaIiiuy — ycIeX MM OITHOKa:

000eunpack ok

HTTP(S)

JToT mporfecc moxoX Ha HTTP, HO ycTaHOBKA CoOeJUHEeHU CJIerKa OTInYaeTcd. Bcé HaumHaeTcs ¢
TaKoTO0 3aIrpoca:

=> GET http://server/simplegit-progit.git/info/refs?service=git-receive-pack

001f# service=git-receive-pack

000000abbc5fPe45abd7832bF23074a333F739977c¢9e8188 refs/heads/master \
report-status delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1~vmg-bitmaps-bugaloo-608-g116744e

0000

JTOo BCE, UYTO IlepefaéTcad B OTBET Ha IIePBBIN 3aIIpoc. 3aTeM KJIMEHT JejiaeT BTOPOM 3aIIpoc, Ha
aToT pa3s POST, mepeiaBasd faHHbIe, IIOJIyUeHHbIE OT KOMaH/bI git-upload-pack.

=> POST http://server/simplegit-progit.git/git-receive-pack

JTOT 3aIlpoC BKJXOUAaeT B cebs pesysabTaThl send-pack U cobcTBeHHO pack-paiiibl. Cepsep,
HCII0J1b3yd Koz cocTosgHus HTTP, Bo3BpailliaeT pesyabTaT Ollepariii.

Hmenite BBuAY, uT0 HTTP IIpOTOKOJ MOXKET MOIIOJIHHUTE/JLHO KOAHUPOBATH [JAaHHBIE BHYTPHU
KasKZ[0To I1aKeTa.
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CxauuBaHue JaHHBIX

JUId TI0JIyUyeHUs NaHHBIX U3 YIAJIEHHBIX PeIllO3SUTOPHEB HMCIIOJIb3YIOTCA IIporecchl fetch-pack m
upload-pack. KiieHT 3amyckaeT 1poriecc fetch-pack, KoTOpeIf IOJKIIIOUaeTCs K IIpoleccy upload-
pack Ha cepBepe /I OIIpe/iesIeHUs I10/JIe)KallluX Iepefjade JaHHBIX.

SSH

Ecsiu BB paboTaeTte uepe3 SSH, fetch-pack BBIITOSIHSIET IPUMEPHO TaKyl0 KOMaH/Y:

$ ssh -x git@server "git-upload-pack 'simplegit-progit.git

Kaxk ToJsibKo fetch-pack mogkirrouaeTcs k upload-pack, TOT OTChIIAET 06PATHO CIIEAYIOIIEe:

00dfca82a6dff817ec66144342007202690393763949 HEAD\Omulti_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed symref=HEAD:refs/heads/master \
agent=git/2:2.1.71+github-607-9fba4028

003fe2409a098dc3e5353939028394b6224db9dbabbb refs/heads/master

0000

JTO OUeHb II0X0’Ke Ha OTBET receive-pack, HO TOJILKO BO3MO>KHOCTH JIpyrue. Bno6aBok upload-pack
oTceltaeT o6paTHO cchlIKy HEAD (symref=HEAD:refs/heads/master), 4ToOBI KJIMEHT IIOHHUMAaJ, Ha
KaKyI0 BETKY IIePeKJII0YUTHCS, €CJIU BBIIIOJIHIETC KJIOHUPOBaHUE.

Ha pmanHOM aTarte mportecc fetch-pack cMOTpUT Ha uMeroIllHecs B HaJIWYUU OOBEKTHI, a IS
HeJIOCTAaKIIMX 00bEeKTOB OTBEUYAeT CJIIOBOM «want» ¢ ykasaHnueM SHA-1 He0o6X0oauUMOro o0beKTa.
JIJ19 Ka>KZIoro U3 MMeERIUXC 00beKTOB IIpoliect OTIIpaBiisgeT CI0BO «have» ¢ ykasaHuem SHA-1
obbeKkTa. B KOHIle coucKa OH IuIleT «done», UTO yKas3blBaeT IIpolleccy upload-pack HaudaThb
OTHpPAaBJIATh pack-¢paiiy c He06X0IUMBIMU JaHHBIMU:

003cwant caB82abdff817ec66f44342007202690a93763949 ofs-delta
0032have 085bb3bcb608e1e8451d4b2432f8echeb306e7e7

0009done

0000

HTTP(S)

«PykormokaTue» I IIpoliecca IIoJIyYeHUsI HeJOCTAaINUX JaHHBIX 3aHuMaeT nBa HTTP 3ampoca.
[TepBrIit — 3TO GET 3armpoc Ha TOT ke URL, UTO U B ciIydyae IVIYIIOTO IIPOTOKOJIA:
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=> GET $GIT_URL/info/refs?service=git-upload-pack

001e# service=git-upload-pack

00e7ca82a6dff817ec66T44342007202690393763949 HEAD\@Omulti_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed no-done symref=HEAD:refs/heads/master \
agent=qgit/2:2.1.1+github-607-9fba4028

003fca82a6dff817ec66f44342007202690293763949 refs/heads/master

0000

JTO OYeHb ITOXO’Ke Ha HCIOJIb30BaHHe git-upload-pack mmo SSH, BOT TOJILKO 06MEH JAaHHBIMU
IIPOU3BOAUTCS OTAEJIbHBIM 3aIIPOCOM:

=> POST $GIT_URL/git-upload-pack HTTP/1.0
0032want 0a53e9ddeaddadb3ad106860237bbf53411d11a7
0032have 441b40d833fdfa93eb2908e52742248faf0ee993
0000

Hcmonb3yeTcs TOT ke Gopmart, YTO U paHee. B 0TBeT cepBep IIOCBLIAET CTATyC OIlepalliy MU
CreHepHUpOBaHHBIN pack-daii.

3aksIroueHue

B sToM paspesie Mbl BKpaTIle PacCCMOTPEJIH IIPOTOKOJIBI Ilepelaur JaHHBIX. [IpOTOKOJIBI 06MeHa
TaHHBIX B Git BK/IIOYAIOT B ce06s MHOKeCTBO BO3MOKHOCTeH, TaKHUX KakK multi_ack mru side-band,
HO UX pacCMOTpPEHUE BBIXOAUT 3a IIpefiesibl 9TOM KHUTU. MBI onrcaayd ¢opMaT COOOIIeHUU MeXXIy
KJIMEHTOM U CepBepoM He BJaBasCh B [eTalH, €CJU XOTUTe IIOKOIIaThCI B ITOM TeMe
1y6ke — 06paTUTECh K UCXOTHOMY Koay Git.

O6cIy)KMBaHHE PENO3UTOPHA U BOCCTAHOBJICHHE
TaHHBIX

M3penka BaM IOTpeGyeTcs [MesaTh «yOOpPKy» — CllejlaTh PeNo3UTOpui 6ojiee KOMIIaKTHBIM,
OUMCTUThb HWMIIOPTUPOBAHHBIM PpENO3UTOPHUM OT JIMITHUX (aiyIoB MJIH BOCCTAaHOBUTH
IIOTepsIHHbIE TaHHEIe. /laHHBIN pa3/iel OXBaThIBaeT HEKOTOPhIE M3 3TUX CIleHapHeB.

O6cay>KuBaHue Perno3uTopus

Bpemsa oT BpeMeHHU Git BBIIIOJIHSIET aBTOMAaTHYeCKyI0 COOPKY Mycopa. Yailre Bcero sTa KoMaHza
HUYero He fesaeT. OgHAKO, €CJIM Y BaC HAKOIIMJIOCH CJIMIIIKOM MHOTO «PBIXJIBIX» 00BEKTOB (He B
pack-¢paiimax), wWiaM, HaAoO60pPOT, OTHAeJbHBIX pack-¢paimoB, Git 3amyckaeT IIOJHOIIeHHBIA
coopiuK —git gc (3mech «gc» 3TO COKpalleHHe OT «garbage collect», 4yTo 03HauaeT «CcOOpKa
Mycopa»). ITa KOMaH/ja BBIIIOJIHAET HEeCKOJIbKO JeMCTBUM: COOMpaeT BCe «PBIXJble» 00BEKThI U
yIIaKOBBIBaeT UX B pack-¢aiiyibl; 00befUHIeT HECKOJIBLKO YIIAKOBAHHBIX GaliyIOB B OJUH 6O0JIBIIION;
yAansieT HeJOCTHM)KHUMBIe 00beKThI, XpaHsAIIyecs JoJIbIlle HeCKOJIbKUX MeCsIleB.

C60pKy Mycopa MOXKHO 3aIlyCTUTh BPYUHYIO CJIeIYIONTUM 06pa3oM:
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$ git gc --auto

OmAaTh ’Ke, KaK IIpaBWJIO, 3Ta KOMaH/a HUUYero He JesaeT. Hy)KHO MMeTb mpumMepHo 7000
HeC)KaThIX 00beKTOB mau 6osee 50 pack-parioB, 4TOOBI 3alyCTHJICI HACTOSIIUM gc. ITH
3HayeHUs MO>KHO M3MEeHUTh C IIOMOIIbI IlapaMeTpoB gc.auto ©  gc.autopacklimit
COOTBETCTBEHHO.

Emé omHO [elicTBHe, BBHIIIOJIHAEMOE (C—YyIIaKOBKa CCBUIOK B e[UHBINA Qaiy. [Ipearosroxum,
PEIlO3UTOPHUI COLEPIKUT CJIEYIOIHe BETKU U TETH:

$ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/v1.1

Ecoii BBIIOJIHUTE git gc, aTU ¢aitybl OYAYyT yAaleHbl U3 KaTasora refs. Git mepeHecéT UX B ¢aiil
.git/packed-refs B yrony a¢ppeKTUBHOCTH:

$ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
cacOcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
cacOcab538b970a37eale769cbbde608743bc96d refs/tags/v1.0
9585191f37f7b0fb944435a9bf50de191beadc2 refs/tags/v1.1
Na410efbd13591db@7496601ebc7a@59dd55¢fe9

[Ipy 0O6HOBJIEHUHU CCBHUIKU Git He OyfeT peJakTHUpPOBATh 3TOT Qaiy, a Jo0OABUT HOBBIM Qaii B
refs/heads. /Il mmosrydeHUsI Xellla, COOTBETCTBYIOIIETO HY>KHOM CChLIKe, Git cHadasia IIPOBEPUT
Hasure ¢aijia CChIKM B KaTajore refs, a K ¢ainy packed-refs obpaTHUTCSd TOJBKO B CiIy4dae
OTCYTCTBHUA OHOTO. Tak UTO, eCjIX BBl HE MOJKeTe HaWTU CChUIKY B KaTajiore refs, CKopee BCero 0Ha
yIlakoBaHa B ¢aiie packed-refs.

O6paTuTe BHUMaHUe, IIOC/IeJHSII CTpoKa daiiia HauMHaeTcs ¢ A. ITO 03HAUAeT, UTO IIpeAbIayIIast
CTpPOKa SBJISIETCSI aHHOTHUPOBAHHBIM TeroM, a TeKylllas CTPoKa—3TO KOMMUT, Ha KOTOpPBIH
yKasbIBaeT aHHOTUPOBAaHHBIU TeT.

BoccTraHOBJ/IEeHHE JaHHBIX

B KakoM-TO MOMeHT IIpu pa6oTe c¢ Git BBl MO)KeTe HeYassHHO IIOTepsATh KOMMUT. Kak IIpaBuHIIO,
TaKoe CJIy4aeTcsl, KOIZla Bl yjiajsgeTe BETKY, B KOTOPOM HaXOAWINCh HEKOTOpble HapaboTKH, a
II0TOM OKa3bIBAETCSI, YTO OHU BCE-TaKU GBUTH HY>KHBIMH; JIM00 BBI BEITIOJHIIIH git reset --hard,
TE€M CaMbIM OTKa3aBIIIHCh OT KOMMHUTOB, KOTOphIE 3aTeM ITOHA[06MINCh. Kak ske B TAaKOM CJIy4ae
BEPHYTH CBOM KOMMUTEI 06PaTHO?

Huoke IpuUBeJIEH ITpUMep, B KOTOPOM MBI c6pachbiBaeM BeTKY master ¢ IIoTepel AaHHBIX /10 6oJiee
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PaHHEIro COCTOAHMS, a 3aTeéM BOCCTaHaBJ/JIMBa€M IIOTE€PAHHBIE KOMMUTEI. ,Z[JIH HayaJia, ,I[aBaI‘/JITe
IIOCMOTpPHM, KaK ceryuac BBIIVIAIUAT UCTOPUA H3MEeHEeHUU:

$ git log --pretty=oneline
ablafef80fac8e34258ff41fc1b867c702daa24b Modify repo a bit
484359275031909e193adb7¢92262719cfcdf19a Create repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 Third commit
cac@cab538b970a37eale769cbbde608743bc96d Second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d First commit

Temmeps cOpOCUM BeTKY master Ha TpeTHUM KOMMUT:

$ git reset --hard 1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD is now at 1a410ef Third commit

$ git log --pretty=oneline
13410efbd13591db07496601ebc7a059dd55¢cfe9 Third commit
cacOcab538b970a37eale769cbbde608743bc96d Second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d First commit

HTak, Telephb ABa IIOCIeJHUX KOMMMUTA I10-HACTOAIeMY IIOTEPSIHBl — OHU He NOCTYDKUMBI HU U3
ofHOM BeTKH. Heo6xomumo HaWThH SHA-1 Xell IIOCIefHer0 KOMMHUTA U CO3[aThb BETKY,
yKa3bIBaIOIy0 Ha Hero. CJI0’KHOCTh B TOM, YTOOBI Y3HAaTh 3TOT caMblii SHA-1, Belb BpsJ, JIA BbI
€ro 3allOMHUJIH, 1a?

3ayacTyro caMblli OBICTPBIN CIIOCOO — UCII0JIb30BaHUe KOMaHAHI git reflog. lesio B TOM, YTO BO
BpeMms Ballleil paboTe! Git 3anuceiBaeT Bce usMeHeHUss HEAD. Kakiplii pas IIpH ITepeKIYeHUN
BEeTOK M KOMMUTOB H3MeHeHUMU, nobaBisgercd 3anuchk B reflog. reflog Taxke o6HOBIsIeTCS
KOMaH/IoM git update-ref —3To, KCTaTH, XOpoIllasd IPUYUHA UCII0JIb30BaTh UMEHHO 3Ty KOMaH/Y,
a He BPy4HYI0 3anucbiBaTh SHA-1 B ref-gaiiyibl, Kak ObLI0 IT0Ka3aHO B CchlIKU B Git. BEI MoXKeTe
IIOCMOTPETH I7e HaXoauicsa ykasaTesab HEAD B yir06011 MOMEHT BpeMeHH, 3alyCcTUuB git reflog:

$ git reflog

1a410ef HEAD@{Q}: reset: moving to 1a410ef
ablafef HEAD@{1}: commit: Modify repo.rb a bit
4843592 HEAD@{2}: commit: Create repo.rb

3mecs MBI BUAUMM /IBA KOMMUTa, Ha KOTOPBIe KOI7a-To yKaselBajal HEAD, ofHako MHGOpMAIUU He
TaK y>K ¥ MHOTO. /IJI IToJIy4eHHss ”HQOpMaIvu B 60J1ee y00HOM BH/Jle, MOXKHO BOCII0JIb30BaThCI
KOMaH/[0# git log -g, KoTOpas BBIBe/leT JIOT 3amuceit U3 reflog B IpuBEIYHOM popMaTe:
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$ git log -g

commit 13410efbd13591db07496601ebc73059dd55¢cfe9
Reflog: HEAD@{@} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:22:37 2009 -0700

Third commit

commit ablafef80fac8e34258ff41fc1b867c702daa24b
Reflog: HEAD@{1} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:15:24 2009 -0700

Modify repo.rb a bit

[ToxoyKe, UTO MOCAEIHUN KOMMMT —I3TO KU €eCThb TOT, KOTOPBI MBI IIOTEPSIHN; €ro MO>KHO
BOCCTaHOBUTb, CO3/aB HOBYIO BETKY, YKa3bIBaloIllyl0 Ha Hero. Hampumep, co3gaguM HOBYIO BETKY
C IMeHeM recover-branch, ykasbIBaroIfyro Ha 3TOT KOMMUT (ablafef):

$ git branch recover-branch ablafef

$ git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b Modify repo.rb a bit
484359275031909e19aadb7¢92262719cfcdf19a Create repo.rb
13410efbd13591db07496601ebc7a059dd55cfe9 Third commit
cac@cab538b970a37eale769cbbde608743bc96d Second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d First commit

OT/IMYHO — Tellephb Y HAaC ecTh BeTKa recover-branch, ykassiBarlas Tyza, KyZa paHee yKa3blBaja
BeTKa master, TeM caMbIM [ejasl IIOTepsSHHble KOMMHUTBHI BHOBBL [JOCTYIHBIMU. Terephb
IIPeATI0N0XKHUM, UTO IIOTepSHHble M3MEeHEeHHUs OTCYTCTBYIOT B reflog— I CUMyJISIIMM TaKOTO
COCTOSTHUSI YAATMM BOCCTAaHOBJIEHHYI0 BETKY U 0uHCcTUM reflog.

$ git branch -D recover-branch
$ rm -Rf .git/logs/

B aToM ciydae [Ba IIepBBIX KOMMHTA HeZOCTYIIHBI HUOTKYZA. Tak Kak faHHbIe reflog xpaHaTcsd B
KaTasiore .git/logs/, KOTOpy MBI TOJIBKO UTO YAAJHIIH, TO Tellepb Y Hac HeT reflog. Kak Tereps
BOCCTaHOBUTb KOMMHTHI? OfWH W3 BapHaHTOB — UCIIOJIb30BaHWE YTUIUTHL git  fsck,
IIPOBEPSIOIIYI0 BHYTPEHHIOK 6asy JaHHBIX Ha I1eJI0CTHOCTb. EC/IM BBIIIOJIHUTHL €€ C KJIHYOM
--full, 6yAyT MoKa3aHBI BCe 060 BEKTHI, HeZJOCTHIKHUMBIE U3 IPYTUX 00bEKTOB:
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$ git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670460b4b4aece5915caf5c68d12f560a9fe3ed
dangling commit ablafef80fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9%9a58f6cfbof2804eeac9f@abbed631e4c9
dangling blob 7108f7ecb345ee9d0084193f147cdad4d2998293

B HameMm ciydae IIOTepsSHHBIM KOMMHT yKas3aH Ilocie CJ0B «dangling commit» («BUCAYUH
KOMMMT»). Ero MOXKHO BOCCTAaHOBUTHL aHAJOTMYHBIM 00pasoM, CO3[aB HOBYIO BeETKY,
YKasbIBaIOIyIo Ha 3TOT SHA-1.

ViajieHue 00’ beKTOB

Git—3aMeuaTeJbHBIA MHCTPYMEHT C Ky4dell KJIAaCCHBIX BO3MOYKHOCTEHM, HO HEKOTOpble M3 HUX
CIIOCOOHBI CTaTh UCTOYHUKOM IIp0o6JsieM; HallpuMep, KomaHaa git clone 3arpykaeT IIpOeKT BMeCTe
CO BCeH MCTOpHeEM, BKJIYas BCe BepCUH BceX (amyoB. ITO HOPMaJbHO, €CIU B PEIIO3UTOPHUU
XPaHUTCA TOJIBKO UCXOMAHBIA KO, TaK KakK Git XOpoIlIlo OXITUMHU3UPOBAH I10[] TAKOM THUII JaHHBIX U
MOKeT 3QPeKTUBHO CKUMaTh MX. OfHAKO, eC/IM KOIZa-IM00 B IIPOEKT OBLI 06aBJIeH OOJIBIIION
daiy, KaKApli, KTO IIOTOM 3aX04yeT KJIOHHUPOBAThb IIPOEKT, OyZeT BBIHYXKIEH CKauUuBaThb 3TOT
¢dailn, make ecad OH ObLI yJaléH B cieayrpolneM KomMmure. OH 6yzeT B 6ase Bcerga, IIPOCTO
IIOTOMY, UTO OH JJOCTYII€H B HCTOPHH.

JTO MOXKeT CTaThb OOJIBIION IIpo6seMOM IIpu KoHBepranuu Subversion wuau Perforce
pernosutopueB B Git. B 3THX cucTeMaxX BaM He HY)KHO 3arpy’kaTb BCIO HMCTOPHIO, II03TOMY
nobasiieHHe O0IBIINUX (paiIoB He UMeeT TaM 0COOBIX ITOC/IeACTBUN. EC/IH IIpU UMIIOpTe U3 APYroi
CHUCTeMBl MJIM IIPH KaKUX-IH00 APYIHUX 00CTOATEJbCTBaX CTAI0 $CHO, YTO Balll PEIIO3UTOPHUA
HaMHOT0 60JIbIlle, UeM OH J0JDKeH OBITh, TO KaK pas cefyac Mbl pacCKa’keM, KaK MOXKHO HaWTHU U
YOAJIUTh O0JIbIIINE 00 bEeKTHL.

IIpeaynpeskgaeM: gajbHelINe OeMCTBUA I€PEeNUCHIBAIOT HCTOPHI0 M3MeHeHUWH. Kakibii
KOMMMT, HauMHas C CaMOI0 paHHero, U3 KOTOPOI0 HY)KHO YJaJUTh OOJbIION ¢aiia, 6yzer
nepenucaH. Eciu cesaTh 3TO HEIIOCPEACTBEHHO I10CIe UMIIOPTA, II0Ka HUKTO ellé He paboTasl ¢
PpeIiosuTopreM, TO BCE OKel, HHaue IPUIETCA COOOIIUTH BCEM y4aCTHUKaM O HeO0OXOAUMOCTH
repe6asvpoBaHUs UX IPABOK OTHOCUTEJIFHO BaIlIUX HOBBIX KOMMHUTOB.

i1 ipuMepa no6aBHUM GOJIBIION Qallsl B TECTOBBIM PEIIO3UTOPHM, Y[aJUM €ro B CIeLyIOIeM
KOMMUTe, a II0TOM HaWJEéM U yZaJIuM ero II0JIHOCTHI0 U3 6a3bl. CHauasia 06aBUM OOJILIITON paiii
B HAIIly UCTOPHIO:

$ curl https://www.kernel.org/pub/software/scm/qit/git-2.1.0.tar.gz > git.tgz
$ git add git.tgz

$ git commit -m 'Add git tarball’

[master 7b30847] Add git tarball

1 file changed, @ insertions(+), @ deletions(-)

create mode 100644 git.tgz
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Viic, Mbl HeuassHHO. HaMm Jrydiiie u36aBUTHCS OT 3TOTO ¢aiiia:

$ git rm git.tgz

rm 'git.tgz'
$ git commit -m 'Oops - remove large tarball'
[master dadf725] Oops - remove large tarball

1 file changed, @ insertions(+), @ deletions(-)
delete mode 100644 git.tgz

Tenepb 3allyCTuM C60pH_II/IK Mycopa 1 IIOCMOTPHM, CKOJIBKO MeCTa ceryac HCITIOJIB3YETCHA:

$ git gc

Counting objects: 17, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (13/13), done.
Writing objects: 100% (17/17), done.
Total 17 (delta 1), reused 10 (delta 0)

YT0o6BI 6BICTpO Y3HAaTh, CKOJIBKO MeCTa 3aHATO, MO>XHO BOCIIOJIb30BAaTbhCA KOM&H,ZLOfI COUﬂt-Obj ects:

$ git count-objects -v
count: 7

size: 32

in-pack: 17

packs: 1

size-pack: 4868
prune-packable: 0
garbage: 0
size-garbage: 0

CTpoka size-pack —3aro pasMep pack-¢paiisioB B Kuyo6aiTax, ToO eCTh BCero 3aHiITO mo4ytu 5 MB.
[Iepen mocjefHUM KOMMHTOM HCIIOJIb30BaIoCh OKoJIo 2 Kb—oueBUAHO, yrajeHUe ¢aiyia He
YAAJINIIO eT0 U3 UCTOPUU. BCAKUI pas, Korjga KTo-JIM60 3aX04eT KJIOHUPOBATh 3TOT PEIIO3UTOPHH,
eMy IIPUIETCA CKauuBaTh Bce 5 MB a1 TOro, 4robbl 3all0JyYUTh 3TOT KPOLIEYHBIM IIPOEKT,
IIPOCTO IIOTOMY, UTO OJJHA K/Ibl BBl IMeJIM HeOCTOPOKHOCTD 4,00aBUTH O0JIBIIION daiis. laBaiTe Ke
HCIIPaBUM 3TO!

Jly1d Havajia HauziéM IIpo6JsieMHBIN Qaityl. B TaHHOM cily4dae, MBI y>Ke 3HaeM, UTo 3To 3a ¢ari. Ho
ecay Obl He 3Ha/IM, KAK MOXKHO OBLIO OBl OIIpe/ieJIUTh, KakKue ¢aiiyibl 3aHMMaT MHOIO MecTa?
IIpu BBI3OBe git gc Bce OOBEKTHI YIIaKOBBIBAIOTCA B OAMH pack-¢aiiy, HO, HeCMOTpd Ha 3ITO,
OIIpe/le/INTh CaMble KpyIIHbIe $ariyIbl MOYKHO, 3aIlyCTUB CIy>KeOHYr0 KoMaHAy git verify-pack u
OTCOPTUPOBAB €€ BBIBOJ II0 TpeThel KOJIOHKe, B KOTOPOM 3amucaH pasMep ¢ariia. Tak Kak Hac
HHTEPeCyIT caMble KPYITHBIN Qpaijibl, 0CTAaBUM TPH II0CJIeJHUEe CTPOKHU C IIOMOIIbIO tail:
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$ git verify-pack -v .git/objects/pack/pack-29:-+69.1idx \

| sort -k 3 -n\

| tail -3
dadf7258d699da2c8d89b09ef6670edb7d5f91b4 commit 229 159 12
033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 blob 22044 5792 4977696
82¢9933e86bb1267b236a4bbeff7868d97489af1 blob 4975916 4976258 1438

Bosib110¥1 06bEKT BHU3Y CIIMCKA, ero pasmep —5 MB. /[y Toro 4To6bl y3HATh, YTO 3TO 3a Qaii,
BOCITOJIb3yeMCsd KOMaHJOM rev-list, KoTopas y»Ke yIIOMHHaJIacb B IvIaBe IIposepka ¢opmara
coobieHuss koMmmuTa. ECIA ITepefaTh eM KU --objects, 0Ha BBIZACT XeIllM BCeX KOMMHUTOB, a
TaK)Ke Xellld O0O0BEeKTOB M COOTBETCTBYIOIMEe MM HMeHa ¢aioB. BocIiosb3yeMcsa 3TUM I
oIIpejieIeHHsI UMEeHH BLIOPaHHOIO 00 beKTa:

$ git rev-list --objects --all | grep 82c99a3
82c9933e86bb1267b236a4bbeff7868d97489af1 git.tgz

Tenepbs HEOOXOAUMO YOAJIUTh JaHHBIN Qalil U3 BCeX JlepeBbeB B IIPOILIOM. JIeTKO IIOJIyYUTH BCE
KOMMUTBI, KOTOpPbIe U3MeHSLTU JaHHBIN Qaii:

$ git log --oneline --branches -- git.tgz
dadf725 Oops - remove large tarball
7b30847 Add git tarball

JIJIg TIOJIHOTO yhajleHus 3Toro ¢amia U3 HCTOPUU HEeOoOXOAWMO IIepelrcaTb BCe KOMMMTHI,
HauuHasg ¢ /b30847. Bocmosb3yeMcsa KomaHpaoun filter-branch, o KOTOpoll MBI mHCasId B
HcripaBJieHHEe UCTOPUU:

$ git filter-branch --index-filter \
'git rm --ignore-unmatch --cached git.tgz' -- 7b30847/..
Rewrite 7b30847d080183a1ab7d18fb202473b3096e9f34 (1/2)rm 'git.tgz’
Rewrite dadf7258d699da2c8d89b09ef6670edb7d5f91b4 (2/2)
Ref 'refs/heads/master' was rewritten

Ommus --index-filter moxoka Ha --tree-filter, HcmoJsib30BaBIIyIOCS B IJIaBe lcIipaBiieHue
HUCTOPHHY, 38 UCKIIOUEHUEM TOTO0, YTO BMECTO Ilepe/laull KOMaH/Ibl, MOJUPUIIMPYIOIIel ¢palirl Ha
IVICKe, MBI UCII0JIb3yeM KOMaH/y, U3MeHSI0IIyI0 Gpaiiibl B MHEKCE.

BMmecTo yhaseHuda ¢aiiia yeM-To Bpoge rm file, MBI HUCIIOJb3yeM git rm --cached, TaK Kak HaM
Hajgo yhaauThb Gaksl U3 MHJeKca, a He C JAucKa. [IpuurHa, 110 KOTOPOM MBI JiejlaeM HUMEeHHO
TaK — CKOPOCTh: HET HeOOXOAMMOCTH U3BJIEKATh KaKAYI0 PEBU3HI0 Ha JUCK, YTOOBI IIPUMEHUTH
GUIBTP, @ 3TO MOXKET OYeHb CUJILHO YCKOPHUTH IIpoliecc. EC/IM XO0TUTe, MOJKeTe UCII0JIb30BaTh U
tree-filter mIa mosiydeHUs aHaJOTUYHOIO pesyJybTaTa. Onmusa --ignore-unmatch KoMaHAbI git rm
OTKJIFOUaeT BBIBOJ, COOOIeHUsI 00 OIIKMOKe B Cjy4dae OTCYTCTBUSA (amoB, COOTBETCTBYIOIUX
mabJsioHy. EIé ofvH MOMEHT: MBI yKadaju KoMaHe filter-branch mepemnuceiBaTh HCTOpHIO,
HauWHas ¢ KoMMuTa /b30847, mOTOMY 4UTO MBI 3HaeM, YTO UMEHHO B HEM BIIEpBbIe II0IBUJIACH
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npo6sema. Ilo yMosYaHUIO Ilepe3alliChb HauyWHaeTCs C CaMOr0 IIepBOT0 KOMMUTA, YTO
IoTpe60BaJIo 61 TOpa3zo 60JIbIlle BpeMeHH.

Terepp UCTOPHA He COMEPIKUT CCBIIIOK Ha AaHHBIM ¢aitn. OgHako, B reflog 1 B HoBOM Habope
CCBUIOK, robaBseHHOM Git B .git/refs/original mocsie BrImosiHeHus filter-branch, cceliku Ha
Hero BCEé eIlé IIPUCYTCTBYIOT, II09TOMY HeOOXOJUMO HX Y[aJIUTh, a 3aTeM IlepeyllakoBaThb 06asy.
Heob6xomuMo wM306aBUTHCI OT BCeX BO3MOXKHBIX CCBIJIOK Ha CTapble KOMMMUTHI IIepef
IepeyIaKoBKOMI:

$ rm -Rf .git/refs/original

$ rm -Rf .git/logs/

$ git gc

Counting objects: 15, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (11/11), done.
Writing objects: 100% (15/15), done.
Total 15 (delta 1), reused 12 (delta 0)

HpOBepI/IM, CKOJIBKO MeCTa yaaJIoCh OCBOGO,I[I/ITI::Z

$ git count-objects -v
count: 11

size: 4904

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0
size-garbage: 0

PasMmep yImakoBaHHOIO perosutopus coxpartwicsa no 8 Kb, uto HamHoro jydire, yem 5 Mb. 13
3HaUeHUs IO0J1 Size BUAHO, UTO OOJIBIIION OOBEKT BCE ellé XpaHUTCI B OJHOM M3 BalllUX
«PBIXJIBIX» 00BEKTOB, HO, UTO CaMoOe IJIaBHOe, IIpU JIOO0M IIOCJeAyIOIed OTIIpaBKe JaHHBIX
HapyXy (a 3sHAUUT U IIPU IOCIeAYIOIMUX KJIOHHUPOBAHUAX PENO3UTOPUSA) OH IlepefaBaThCd He
O6yzmeT. Ecii Oo4yeHBb X0UeTCd, MOXKHO Y[AJIUThH €ro HaBCerja JIOKaJIbHO, BBIIIOJHUB git prune
--expire:

$ git prune --expire now
$ git count-objects -v
count: @

size: 0

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0

size-garbage: 0
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IlepeMeHHBIE OKPY>KE€HHUS

Git Bcerma samyckaeTca B 000JI04Ke bash M HCIONIB3yeT psjl IIepeMEHHBIX OKPYKeHUs,
OIIpeleJIAIONTUX ero IoBefieHHe. IIojIe3HO 3HATh, KaKWe W3 HUX U KaK MCII0JIb30BaTh, UTOOHI
HaCTPOUTH IIOBejileHMe Git Tak KaK HY>KHO BaM. MBI He OyZieM HIPUBOJUTH HCUYEPIIBIBAIOIINN
CIIMCOK IIepeMeHHBIX OKpPY>KeHHUs, UCII0JIb3yeMbIX Git, a pacCMOTPHM caMble I10JIe3Hble U3 HUX.

I'7106a/1bHOE IIOBEIEHHUE
[ToBepeHUe Git KaK KOMIIBIOTEPHOM IIPOTPAaMMEBI OIIpefiesisieTCs [TepeMeHHbIMU OKPY KEHUS.

GIT_EXEC_PATH ompepeisieT rie Git OyzeT UCKaTh CBOM IIOAIIPOrpaMMBbl (Takue Kak git-commit, git-
diff u gpyrue). TekyIire HaCTPOMKHU MO>KHO y3HATh KOMaH/I0M git --exec-path.

HOME 0OBIYHO He paccMaTpHUBaeTCs B KaueCcTBe U3MeHs1eMOro I1apaMeTpa (depecuyp MHOTO Belllei
OT Hero 3aBMUCAT), HO UMeHHO TYT Git UIilleT 1o6albHBIN ¢paiiy KoHPurypanuu. Eciu BaM Hy>KHa
I10-HaCTOAIeMy IIopTUpyeMas Bepcus Git ¢ COOCTBEHHOM I106aJIbHOM KOHQUTYypaIiueil, MOKeTe
nepeotpeneauTs HOME B shell mpodure.

PREFIX aHasloriyHasi KOHCTAaHTA, HO I 00IeCUCTeMHOM KOHQUTryparuu. Git UIeT 3TOT gaila B
$PREFIX/etc/gitconfig.

GIT_CONFIG_NOSYSTEM oTk/IrOYaeT HCIIOJIb30BaHMe ¢ariisa 0OIeCHCTeMHON KOHQUIypaIlluM, ecyId
3a/laHa. ITO IIPUTOJUTCS, €C/IM Ballla CUCTeMHas KOHQUIyparys MelllaeT BalllUM KOMaHjaM, a
IIpaB Ha eé peflaKTUPOBaHUeE WJIH y/jaJleHHe y Bac HeT.

GIT_PAGER ompefesisseT IIporpaMmy, HUCIIOJIB3YEMYI0 [JI1 0TOOpakeHUs IIOCTPaHUYHOIO BHIBOZA B
KOMAaHIHOU cTpoKe. Eciiv He 3a/1aHa, B KayeCTBe 3al1aCHOI'0 BapHUaHTa UCIIoab3yeTcsa PAGER.

GIT_EDITOR pemakTOp, KOTOpBIM Git 3allyCTHUT, KOIZa II0JIb30BaTeJI0 IIOHAaJO0OUTCS
OTpeflaKTUPOBAaTh KaKOW-HUOY[b TeKCT (HalpuMmep, CcooOlleHHWe KoMMHTa). Ecau He
3asaHa — ucroab3yetcs EDITOR.

PacnoJsiockeHHe peno3uTopHs

Git HCIIOJIB3YET HEKOTOpkIE IIepeMeHHbIe OKPY’KeHU, YTOOBI OIIpeie/IMTh KakK
BSGHMOHEIZCTBOB&TB C TEKYIIIUM PEIIO3UTOPHUEM.

GIT_DIR—aTo MecTopacIioyioKeHHe Katasora .git. Ecjii aTa mepeMeHHas He 3ajgaHa, Git Oymer
IIepexXoqUTh BBEPX II0 [epeBy KaTaJoroB, IIOKa He [OCTUIHeT ~ (JOMalllHero KaraJora
I10J1b30BaTesIs1) WiIK / (KOPHEBOTO KaTasora), IIpoBepsisd Ha KajK[0M Il1ary HaJu4due KaTtasora .git.

GIT_CEILING_DIRECTORIES yrpaBJisieT IIpoifeccOM IIOMCKa KartaJsiora .git. Eci Bel paboTaeTe C
MeJJIeHHOM (aiIoBOM CHCTeMOM (THIIa JIEHTOYHOTO HAaKOIIUTeJssI WU CeTeBOro KaTajora), BbI
MoO)KeTe 3amnpeTHUTh Git mocTymr K .git 6e3 HaZoOOHOCTH, HaIpUMep, I IIOCTPOEHUsS CTPOKH
IIPUBETCTBUS.

GIT_WORK_TREE —3TO myTh K KOPHEBOMY paboueMy KaTaJIOr'y Il He-CePBEPHOI0 Peno3uTopud (c
HeIlyCThIM pabouyuM KartasioroM). Eciu 3amaHa GIT_DIR mum ykasaH mapameTp --git-dir, HO
HUuero us3 --work-tree, GIT_WORK_TREE muu core.worktree He 3azaHO, TO TEKYyIIIUUI KaTajor OyzeT
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CUHUTATHLCA KOPHEBBIM.

GIT_INDEX_FILE—>3To myTh K ¢aiisy HHAEKCca (TOJIBKO I PEIIO3UTOPHEB C HEIYCTHIM pabouum
KaTasJIoroM).

GIT_OBJECT_DIRECTORY MO>KeT OBITH HCIIOJIb30BaHa /I YKa3aHUs KaTajlora ¢ 00 beKTaMH BMeCTO
.git/objects.

GIT_ALTERNATE_OBJECT_DIRECTORIES —39TO CIMCOK pasfeJéHHBIX JBOETOYMEM KaTaJIoroB (THUIIa
/dir/one:/dir/two:*=*), B KOTOpBIX Git OygeT MNBITaTbCd HAWUTHU OOBEKTHl, KOTOPHIX HeT B
GIT_OBJECT_DIRECTORY. 3TO MO>KeT OBITH IIOJIE3HO, €CJIM Yy BaC MHOIO IIPOEKTOB C OOJIBIIMMU
¢aristaMu ¢ abCOJIIOTHO OAWHAKOBBIM COMEPKUMBIM, UYTO IIO3BOJIUT He XpPaHUTb MHOTIO
Iy6JIMKaTOB.

Iyt K ¢paniam

JTU nepeMeHHbIe OIpefessioT Kak Git 6yZeT moHUMAaTh IyTH K daiiyiaM U I1abJI0HBI IyTel. ITH
HaCTPOMKU IIPUMEHSIOTCS K 3aIIUCIM B Qaiiax .gitignore U K MyTaM, IlepelaHHBIM B KOMaHJHOU
CTpoOKe (git add *.c).

GIT_GLOB_PATHSPECS m GIT_NOGLOB_PATHSPECS yIIpaBJIIOT IIOBe/leHHeM I1a6JIOHOB IIyTel K dauiaM.
Ecin nepemenHasa GIT_GLOB_PATHSPECS ycraHoBseHa B 1, TO cHelfMaJibHbIE CHUMBOJIBI
UHTEPIPETUPYIOTCI KaK I1abJyioH (IIOBeleHHe II0 YMOJIYaHHI0); ecau >Ke GIT_NOGLOB_PATHSPECS
yCTaHOBJIEHAa B 1, TO cleriaJgbHble CUMBOJIbI 00pabaThIBalOTCAd OYKBaJIbHO, 3TO O3HAUYaeT, YTo,
HalpuMep, 3alUCh *.c OyzeT 0603HAYaTh JIMIIb eUHCTBEHHBIN Qailyl C UMeHeM *.c, a He Bce
¢darabl ¢ paciipeHHeM .c. ITO IIOBeJleHHe MOYKHO IIepeoIlpe/ie/IUTh B KajK[AOM KOHKPETHOM
ciryJae, IIPUITUCHIBAs K IIyTAM CTPOKU : (glob) mtu : (literal), Hampumep : (glob)*.c.

GIT_LITERAL_PATHSPECS oTkirouaeT 1II1abGJIOHBI B IIYTIX: HU CIlel[HaJbHble CUMBOJIBL, HU
CIleIiaJIbHBIe IIpepUKCHl paboTaTh He OYAYT.

GIT_ICASE_PATHSPECS mesaeT ykasaHUe JIF0O0OTO ITyTU PETUCTPOHE3aBUCUMBIM.

dukcanua U3MEeHEeHUH

OKOHUaTeJIbHOe Co3ZjaHre 00beKTa KOMMHUTA OOBIYHO IIPOU3BOAUTCA KOMaH/0M git-commit-tree,
KOTOpas WCIIOJIb3yeT IIPUBeLEHHbIE HIDKe IlepeMeHHble OKPYyXeHHs B KaudeCTBe OCHOBHOIO
UCTOYHHUKA MHPOPMAIIUU U IpuberaeT K HUCIIOJIb30BAHUI (aiiyioB KOHPUTYpPAIIUU TOJBKO €CJIHU
9TU IlepeMeHHbIe He 3a/1aHbl.

GIT_AUTHOR_NAME mcriosb3yeTcd I YKa3aHUg UMeHHU aBTopa KOMMUTA.
GIT_AUTHOR_EMAIL 3amaéT agpec 3JIeKTPOHHOM II0YTHI aBTOPA KOMMHUTA.
GIT_AUTHOR_DATE MeTKa BpeMeHHU Ha MOMEHT CO3aHUsI KOMMUTA.
GIT_COMMITTER_NAME micriosib3yeTcs [ yKasaHUs UMeHHU, IPUMEHUBIIETO0 KOMMUT.
GIT_COMMITTER_EMAIL samaéT ampec 3JIeKTPOHHOM IIOUTHL, IPUMEHUBIIET0 KOMMUT.

GIT_COMMITTER_DATE meTKa BpeMeHH Ha MOMEHT IIpHMeHeHHsI KOMMHUTA.
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EMAIL mcriosib3yeTcs, KakK 3alacHoe 3HaueHMe, ecJid KOHQUTYPAITMOHHBIA TapaMeTp user.email He
3ajaH. Eciu ke U ama nepemeHHas He 3ajaHa, Git OyfeT KCIIOIb30BaTh UM II0JIb30BaTesd B
CUcCTeMe U UM XOCTa.

PadoTa c ceThbIO

Git ucnosbdyeT 6M6MOTEKY curl st paboTsl ¢ ceTbio yepe3d HTTP, mostomy GIT_CURL_VERBOSE
yKasblBaeT Git BEIBOAUTH BCe COOOIeHUs, TeHepupyeMble 3TOM OMOIMOTEeKOM. ITO aHaJIOTUYHO
HUCIIOJIL30BAHUIO cUrl -v B KOMaHJIHOM CTPOKe.

GIT_SSL_NO_VERIFY oTkirouaeT IIpoBepKy SSL cepTHPHUKATOB. ITO MOXKET IIPUTOAUTHCS €CJIU BHI
HUCII0JIb3yeTe CaMOIIOAIIMCaHHble CepTUQUKATHl A1 paboThl perrosuTopueB yepes HTTPS, umu
eCc/Id BBl HacTpauBaeTe Git cepBep U elllé He YyCTaHOBUJIN HeOOXOAUMBIe CepTUGHUKATEI.

Ecii Ha npoTspbKeHUH 6ostee yeMm GIT_HTTP_LOW_SPEED_TIME ceKyHJA CKOPOCTH Ilepefjaud JaHHBIX He
nogHUMaJsach Bbllne GIT_HTTP_LOW_SPEED_LIMIT 6aMiT B ceKyHAy, Git IpepBET olepainuip. ITU
repeMeHHbIe IIepeoIIpe/ieISI0T 3HaUeHHsI KOHPUTYPaIlMOHHBIX ITapaMeTpoB http.lowSpeedLimit u
http.lowSpeedTime.

GIT_HTTP_USER_AGENT 3amaér 3arosioBok User-Agent mpu pa6oTe uepes HTTP. Ilo ymMoJsigyaHMIO
UCII0JIb3yeTCs 3HaUeHve Bya git/2.0.0.

CpaBHeHHue pailyioB U CIUSTHUSI

GIT_DIFF_OPTS —ciyierka TpOMKOe Ha3BaHHe [JId 3TOM IlepeMeHHON. ENWHCTBEHHBIMU
OOIIYCTUMBIMU 3HAUEHUSMHU SBJSIFOTCA -u<n> HM  --unified=<n>, 3ajarimiue KOJIHUUYECTBO
KOHTEKCTHBIX CTPOK, II0Ka3blBaeMbIX KOMaH/0M git diff.

GIT_EXTERNAL_DIFF 3amerrtaeT KOHQUIypalrlMOHHBIM mnapamerTp diff.external. Eciu 3HaueHUe
3a/taHo, Git BbI30BET yKa3aHHYIO IporpaMmy BMecTo git diff.

GIT_DIFF_PATH_COUNTER m GIT_DIFF_PATH_TOTAL ¥MCII01B3yIHOTCS BHYTPU IIPOrPaMMEBL, 3aJaHHOU Uepes
GIT_EXTERNAL_DIFF mam diff.external. IlepBas cOmep>KUT IIOPSAKOBBIM HOMEpP CpaBHUBAeMOIo Ha
NaHHBIM MOMEHT ¢Qaiia (HauuMHasd C¢ 1), BTopasg—II0JIHOe KOJHUYeCTBO (GaiioB, ITOZJIesKaluxX
CpaBHEHHUIO.

GIT_MERGE_VERBOSITY 3amaéT ypoBeHb [eTajM3alliy BEIBOLA IIPHU PEKYPCUBHOM CIHUIHUU.
Bo3MOJKHEBIe 3HaUeHU IIePeUyUCIeHbl HIKe:

* 0 He BBIBOJUTH HUUET0, KPOME BO3MOKHOT0 €[TUHCTBEHHOTO COO0IIeHUs 06 OIITHUOKe.

* 1 BBIBOJUTH TOJIBKO KOHQJIUKTHI.

* 2 TakyKe BBIBOJUTH U3MeHeHUs GaliIoB.

* 3 II0Kas3bIBaTh IIPONYIlleHHbIe Galibl, B KOTOPBIX HEeT U3MEeHEeHU.

* 4 BBIBOJUTH BCe IIyTHU B TOM >Ke IIOPsSI/IKe KaK OHU 06pabaThIBAIOTCA.

* 5 U1 BBIIIIe BBIBOJST HOAPOOHYIO OTJIaL0UHYI0 HHPOPMAITHIO.

ITo yMOJ/TUaHHIO 3HAYEHHeEe [TIepeMeHHOM PaBHO 2.
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OTiagka

XoTuUTe 3HaThb 4YTO HA camom Oesne penaeT Git? Git Bel€T A0CTAaTOUYHO IIOAPOOHBIN JIOTHU
BBIIIOJIHAEMBIX [TeHMCTBUU U BCE UTO BaM HY)KHO — BKJIKUYMUTH HX. BO3MOXXKHBIe 3HaueHUS
IIPUBEIEHHBIX HIDKe IIepeMeHHBIX CIeLyIOIue:

* true, 1, Wy 2 — BBIBOJL OCYII[€CTBJISETCS B CTaHAAPTHBIMN II0TOK OIIUO0K (stderr).

* AGCOJIFOTHBIM ITyTh, HAUUHAIOIIUNCS C / — BBIBOJ, OyeT IPOU3BOAUTHCSA B YKa3aHHBIN Qariil.
GIT_TRACE 3amaéT JKypHaJIMpOBaHWe [eNCTBUIM, He IIOANAJAI0INIUX II0J KaKy-JIU60

OTIpe/leJIEHHYI0 KaTeropuio. ITO BK/IOYAeT B Cebs PacKpPhITHE aJMacOB U BBI30BHI BHEITHUX
IIPOTPaMM.

$ GIT_TRACE=true git 1ga

20:12:49.877982 git.c:554 trace: exec: 'git-lga’

20:12:49.878369 run-command.c:341 trace: run_command: 'git-1ga’

20:12:49.879529 git.c:282 trace: alias expansion: lga => 'log' '--graph'
'--pretty=oneline' '--abbrev-commit' '--decorate' '--all’

20:12:49.879885 git.c:349 trace: built-in: git 'log' '--graph' '--
pretty=oneline' '--abbrev-commit' '--decorate' '--all'

20:12:49.899217 run-command.c:341 trace: run_command: 'less’'

20:12:49.899675 run-command.c:192 trace: exec: 'less'

GIT_TRACE_PACK_ACCESS 3amaéT >KypHa/lupoBaHUe obpaleHUU K pack-dparimam. IIpu aToMm mepsoe
BBIBOJMMOe  3HayeHUe — daiiy, K KOTOPOMY IIPOMCXOJUT  oOpallleHHe, a  BTOpoe
3HauYeHHe — CMellleHHe BHYTPHU 3TOTo daia.

$ GIT_TRACE_PACK_ACCESS=true git status

20:10:12.081397 shal_file.c:2088 .git/objects/pack/pack-c3fa...291e.pack 12
20:10:12.081886 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 34662
20:10:12.082115 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 35175
#[]

20:10:12.087398 shal_file.c:2088 .git/objects/pack/pack-e80@e...e3d2.pack
56914983

20:10:12.087419 shal_file.c:2088 .git/objects/pack/pack-e80@e...e3d2.pack
14303666

On branch master
Your branch is up-to-date with 'origin/master'.
nothing to commit, working directory clean

GIT_TRACE_PACKET 3amaét >KypHaJTUpOBaHUe ITaKeTOB IIPU OIlePaITUIX C CETHIO.
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$ GIT_TRACE_PACKET=true git ls-remote origin

20:15:14.867043 pkt-line.c:46 packet: git< # service=git-upload-
pack

20:15:14.867071 pkt-line.c:46 packet: git< 0000

20:15:14.867079 pkt-line.c:46 packet: git<

97b8860c071898d9e162678ea1035a8ced2f8b1f HEAD\@multi_ack thin-pack side-band side-
band-64k ofs-delta shallow no-progress include-tag multi_ack_detailed no-done
symref=HEAD:refs/heads/master agent=qgit/2.0.4

20:15:14.867088 pkt-line.c:46 packet: git<
0f20a3e29889d61f2e93ae@0fd34f1cdb53285702 refs/heads/ab/add-interactive-show-diff-func-
name

20:15:14.867094 pkt-line.c:46 packet: git<

36dc827bc9d17f80ed4f326de2124735d1341fbc refs/heads/ah/doc-gitk-config
2]

GIT_TRACE_PERFORMANCE samaér >KypHaJlIHMpOBaHHEe [TaHHBIX O IIPOU3BOJAUTEJIbHOCTH. BEBIBOJ

IIOKa3bIBA€eT, KaK J0JII'O BBIIIOJIHAJIMCH T€ HMJIU NHBIE rI[eI\/’ICTBI/IFI.

$ GIT_TRACE_PERFORMANCE=true git gc

20:18:19.499676 trace.c:414 performance: 0.374835000 s: git command: 'git'
"pack-refs' '--all' '--prune’

20:18:19.845585 trace.c:414 performance: 0.343020000 s: git command: 'git'
'‘reflog' 'expire' '--all'

Counting objects: 170994, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (43413/43413), done.

Writing objects: 100% (170994/170994), done.

Total 170994 (delta 126176), reused 170524 (delta 125706)

20:18:23.567927 trace.c:414 performance: 3.715349000 s: git command: 'git'
'pack-objects' '--keep-true-parents' '--honor-pack-keep' '--non-empty' '--all' '--
reflog' '--unpack-unreachable=2.weeks.ago' '--local' '--delta-base-offset’
'.git/objects/pack/.tmp-49190-pack’

20:18:23.584728 trace.c:414 performance: 0.000910000 s: git command: 'git'
"prune-packed’

20:18:23.605218 trace.c:414 performance: 0.017972000 s: git command: 'git'
"update-server-info'

20:18:23.606342 trace.c:414 performance: 3.756312000 s: git command: 'git'
‘repack' '-d" '-1" "-A" '--unpack-unreachable=2.weeks.ago"

Checking connectivity: 170994, done.

20:18:25.225424 trace.c:414 performance: 1.616423000 s: git command: 'git'
‘prune’ '--expire' '2.weeks.ago'

20:18:25.232403 trace.c:414 performance: 0.001051000 s: git command: 'git'
‘rerere' 'gc'

20:18:25.233159 trace.c:414 performance: 6.112217000 s: git command: 'git'
'ge!

GIT_TRACE_SETUP 3amaéTr >KypHaJIHMpoBaHHEe HHPOPMAIUU O PEHO3UTOPHUU U OKPYKeHUU
KOTOPBIM B3aUMOZeUCTBYeT Git.

, C

499



$ GIT_TRACE_SETUP=true git status

20:19:47.086765 trace.c:315 setup: git_dir: .git
20:19:47.087184 trace.c:316 setup: worktree: /Users/ben/src/git
20:19:47.087191 trace.c:317 setup: cwd: /Users/ben/src/git
20:19:47.087194 trace.c:318 setup: prefix: (null)

On branch master
Your branch is up-to-date with 'origin/master’.
nothing to commit, working directory clean

Pa3sHoe

GIT_SSH— ecsiu 3HaUeHUe 3alaHO, yKa3aHHas IIporpaMMa Oy/ieT UCII0JIb30BaThCI BMeECTO ssh IIpu
HoIbITKe Git mOAKIHUYUTHCA 0 SSH mpoTokosy. dopmaT BBI30OBa 39TOM IIpOrpaMMbl TaKOM:
$GIT_SSH [wuMma nonb3oBaTena@]xoct [-p <nopT>] <komaHga>. Ha camMoM [esie, 3TO He CaMBIH
IIPOCTOM CII0CO6 HACTPOUTH OB eHHe Ssh: TOIMOJHUTEIbHbIE IIapaMeTPhl KOMaHIHOM CTPOKHU He
MIO/IIePKUBAIOTCI, U BaM, CKOpee BCero, IIPUAETCI IHCATh CKPUNT-00EPTKY M yKa3aTh IyTh K
HeMy B GIT_SSH. Bo3M0o>KHO, IIpo11ie 6y/1eT UCII0Ib30BaTh ~/.ssh/config.

GIT_ASKPASS 3saMeHseT 3HaueHUe KOHQUIYPAITMOHHOIO I1apaMeTpa core.askpass. Git BEI3bIBaeT 3Ty
IIporpaMMy Ka’K/bIi pas, Korga TpebyeTcs 3allpOCUTh Y I10J1b30BaTesIsd 1aposb. CTpOKa C TEKCTOM
3ampoca IlepefaéTcsd 3TOM IIporpaMMe KakK IlapaMeTp KOMaHJHOM CTPOKH, a BBeJeHHOe
II0JIb30BaTeJieM 3HaueHHe OHa [JO/DKHA IlepefaTb B CTAaHZApPTHBIM IIOTOK BBEIBOJa stdout.
(UuTatiTe togpobHee B I1aBe XpaHWINIIE YIETHBIX JTaHHbBIX.)

GIT_NAMESPACE ympaBiigeT [IOCTYIIOM K CChIJIKAM BHYTPU IIPOCTPAHCTB HMMEH aHaJOTUYHO
rapaMeTpy --namespace. Yallle BCero aTa liepeMeHHas HUCII0JIb3yeTCs Ha CTOPOHe cepBepa KOIZia Bbl
XOTUTE XPaHUTH HECKOJIbKO GPOPKOB OJHOTO PEIO3SUTOPUSA B HEM 7Ke, pasfessis JUIIL CCHLIKU 110
IIPOCTPaHCTBAM UMEH.

GIT_FLUSH 3acTtaBigeT Git OTKJIHOUUTH 6ydpepHusariyio Py 3alUCH B CTAHJAPTHBIN II0OTOK BBIBOZA
stdout. Git OyzeT 4ale cOpachlBaTh JaHHBIEe Ha [UCK eC/JIM 3HayeHUe BBICTABJIEHO B 1, eciu ke
OHO paBHO 0—Bechb BBHIBOJ OyzeT O6ydepusoBaThbcad. EciM HM4Yero He 3aaHO, II0 YMOJYaHUIO
UCII0JIb3yeMOe 3HaueHUe BBIOMpaeTcs B 3aBUCUMOCTH OT BBIIIOJIHSEMBIX NeHCTBUU U CIiocoba
BBIBO/Ia TaHHBIX.

GIT_REFLOG_ACTION 3amaéT mmoapoOHOe oIlricaHUe, 3anuckiBaemoe B reflog. Hampumep:
$ GIT_REFLOG_ACTION="my action" git commit --allow-empty -m 'My message'
[master 9e3d55a] My message

$ git reflog -1
9e3d55a HEAD@{@}: my action: My message

3aKJII0UeHHue

Teneph BBI J0OBOJIBHO XOPOIIIO IIOHUMaeTe, uTo Git leslaeT 3a KyJIMcaMU U, B HEKOTOPOH CTeIleHH,
KaK OH YCTpoeH. B faHHOM I7laBe MBI PacCMOTpEIM HECKOJIbKO CIy»KeOHBIX KOoMaHZ — GoJiee
HU3KOYPOBHEBHIX U IIPOCTHIX, YeM OOBIUHBIe II0JIb30BaTeJbCKHe KOMAaH[bl, OIMCAaHHBIE B
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OCTaJIbHOM 4aCTH KHUTH. [loHMMaHNe IPUHITAIIOB paboThl Git Ha 60Jiee HU3KOM YPOBHE IIOMOYKET
BaM JIydllle IIOHATH ero paboTy B I1eJI0M U JaCT BO3MO>KHOCTh HalycaTbh COOCTBEHHbIE YTHUINTHI U
CLleHapHH JUIs1 OpraHu3aliiu CrielfupruIecKoro Ipoiecca paboTsl ¢ Git.

Git xkak KOHTeHTHO-afipecyeMasi ¢aioBas CHUCTeMa— OueHb MOIIHBIA HHCTPYMEHT, KOTOPBIH
MO>KHO HCIIOJIb30BaTh KaK HeuTOo GoJibIllee, YeM ITPOCTO CHUCTeMY KOHTpoJid Bepcuit. Hasmeemcs,
IIOJTlyueHHOe 3HaHWe BHYTpeHHeH peanusanmuu Git IOMOXKeT BaM HamIHcaTb CBOE KpyToe
MIPIJIOYKEHHUE, HCIIOIB3YIOIIee 3TH TEXHOJOTHUH, U TI03BOJIUT BaM UyBCTBOBAThH cebs CBOGOHEE C
Git ma>ke B IPOJBUHYTHIX BeIllax.
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IIpminoxeHnue A: Git B Ipyrux OKpy>KeHUsIX

Ec/ii BBI IPOYMTAIHA BCIO KHHUIY, TO MHOTO y3Ha/IM 00 MCIIOJIb30BaHUHU Git B KOMaH/HOM CTPOKe.
Brl Mo)KeTe paboTaTh C JIOKaJbHBIMU (QaiylaMH, CUHXPOHU3HUPOBATHL CBOM PEIIO3UTOPUM C
UyKUMU 110 CeTH U 3PPeKTUBHO paboTaTh C JPYyTUMU JOABMU. Ho 3T0 emfé He BCE; Git 06BIYHO
HUCII0JIb3yeTCs] KaK 4acTb OOJIbIIeM 3KOCHUCTEMBlI M TepMHHa/I 3TO He BCerza JIYYIIHN CII0C00
paboThl ¢ HUM. PacCMOTPHUM HECKOJIBKO IPYTHX OKPY)KeHHUH rie Git MoXKeT OBITH I10JIe3eH U KaK
IpyTHe IPUJIOXKeHUd (BKJIIOUas Ballly) paboTarT C HUM.

I'padpuueckue nHTEepPEnchHI

PozmHast cpefia o6uTaHusa Git—aTo TepMmuHaL. HoBble QYHKITUM M3HAYAIbHO JJOCTYIIHBI TOJIHKO
TaM U JIUIIb TePMHUHAJ IIOMOYKET BaM II0JTHOCTHI0 KOHTPOJIMPOBATh BCI0 MOIIh Git. HO TeKCTOBBIN
HHTepdelic — He JIy4IIUH BHIOOP /I BCeX 3ajjay; MHOIZA rpaduyeckoe IIpefcTaBieHHe 6GoJiee
MIpeATIOYUTUTEIHLHO, 8 HEKOTOPHIE TI0JIb30BAaTEH UYBCTBYIOT ce6s1 KOMOPTHEH, OPYAYS MBIIITKOH.

Taxoke CTOUT IIOHMMAaTh, UTO PasHble HMHTepdeHchl CAy>KaT pa3HbIM IiejssM. HekoTopkle Git
KJIMEHThl OIPAaHUYMBAIOTCS JIUIIL TOH (YHKIIMOHAJILHOCTHIO, KOTOPYI0 HX aBTOP CUHUTaeT
Haubosiee BOCTpPe60OBAaHHOU MIH 3QPeKTHUBHON. VUUTHIBas 3TO, HU OAWH W3 IIPeJCTaBJIEeHHBIX
HIDKE WHCTPYMEHTOB He MOXKET GBITH «IydIlle» OCTaJIbHBIX: OHU IIPOCTO IpeaHasHaUeHbI IS
pelleHUs pasHbBIX 3a/ad. Takoke CTOUT IIOMHHUTH, YTO BCE, YTO MOKHO C/leJIaTh C IIOMOIITBLIO
rpaduyeckoro uHTepderica, MO)KeT OBITH BBIIIOJHEHO W M3 KOHCOJIM; KOMaHAHas CTpoKa IIO
IIpeKHEMY SIBJISIETCS MECTOM, I7ie y Bac G0JIbIlle BCETO BO3MOYKHOCTeM M KOHTPOJISI HaJ| BalllUMU
PEIIO3UTOPHUSIMIU.

gitk mgit-qui
VcraHoBUB Git, BBl TaK)Ke II0JIyvyaeTe Ba rpapuueCKUX HHCTPyMeHTa: gitk 1 git-qui.

gitk —9To rpaduUecKU MPOCMOTPIUK UCTOPHUHU. UTO-TO THUIIA YJIy4IIeHHBIX git log m git grep.
9TO TOT HHCTPYMEHT, KOTOpPBIM BBl OyZeTe HCIOJIb30BaTh JJII IIOMCKAa COOBITMM WA
BU3ya/IM3allid UCTOPHH.

I[Ipo1e Bcero BeI3BaTh Gitk M3 KoMaHHOM CTPOKU: [IpoCTO IepeiifuTe B KaTaJIOT C PelI03UTOPHeM
U Habepure:

$ gitk [git log options]

Gitk mpuHHMaeT MHOIO PAa3JIMYHBIX OIIWM, OOJBIIMHCTBO M3 KOTOPBIX TPaHC/JIUPYIOTCI B
UCII0JIb3yeMbIH git log. Bo3Mo>KHO, HauboJiee I10JIe3Hasl ONIUsg — --all, KoTopas ykassiBaeT Gitk
BBIBOJUTH KOMMMTEI, [OCTYIIHbIe U3 /000U CChUIKH, a He ToabKo HEAD. UHTepderic Gitk
BBIIJIAUT TaK:
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® gitk: libgit2 - O

File Edit View Help

Lecal uncommitted changes, mot checked in to index &
[remotes/origin/ refspec: git_refspec_parse() does note  Carlos Martin Nieto <cmn@dwim.me> 2014-04-01 11:17:4%
Merge pull request #2208 from libgit2/vmg/mempack Russell Belfer <rb@github.com> 2014-04-01 09:33:18
In-rmemaory packing backend Vicent Marti <tanoku@gmail.com= 2014-03-26 10:17:08
Merge pull request #2226 from libgit2/ rb/submodule-sorting-fix Edward Thomson <ethomson@edwardthom  2014-04-01 023217
M Russell Belfer <rb@github.com>| 2014033112331
Cleanups Russell Belfer <b@github.com> 2014-03-31 13:31:01
Fue submodule sorting in workdir iterator Russell Belfer < b @github.com: 2014-03-31 12:27:05
Add faster git_submodule_is_submodule check Russell Belfer <rb@github.com> 2014-03-31 12.26:45
Merge pull request #2229 from linquize/Wdeclaration-after-statement Vicent Marti <vicent@github.com> 2014-04-07 08:27:04
Add CFLAGS -Wdeclaration-after-statement Linguize <linquize@yahoo.com.hk> 2014-04-01 08:01:40 v
SHA1ID: [b76b5d 34275fe33192358d4eaalaed8e31efc2al €= = Row| 64 1358 |
Find \],J“I\ commit | containing: v | |Exact v Al fields v
Search | | @ Patch O Tree
(®) Diff () Old version () Newversion  Lines of context: |3 Z| [ Ignore space change | Line diff vl | .
Author: Russell Belfer <rb@github.com> 2814-83-31 13:33:11 ~ [tests/difffsubmodules.c
Committer: Russell Belfer <rb@github.com> 2814-83-31 13:33:11
Parent: 7dcdd)asSiSfdcflededdedilecSdccc@Blialic (Cleanups)

Child: J67397dd@c82fabe2alebB83107¢7c4e133a91] (Merge pull request #2226 from libgitlsrl
Branches: gevelopment, remgtes/origin/development

Follows: v@.28.8

Precedes!:

Improve test of submodule name serting

@@ -182,6 +182,8 @@ void test_diff_submedules_ submed2_index_to_wd(veid)
“¢UNTRACKED>", /* not =/
"diff --git assm_changed_file b/sm_changed_file\nindex 4889958, 4800955
“diff --git a/sm_changed_head b/sm_changed_head\nindex 4888958..3d9386C &
+ “tUNTRACKED>*, f* sm_changed_head- */
+ "LUNTRACKED>", f* sm_changed_head_ */
“diff --git a/sm_changed_index b/sm_changed_index\inindex 488@958..488095;
“diff --git a/sm_changed_untracked_file b/sm_changed_untracked_file\nind
"diff --git a/sm_missing_commits b/sm_missing_commits‘\nindex 48@@958..5e
g2 -1908,56 +192,18 88 void test_diff submodules_ submod2_index_to_wd{void)

< >

PucyHok 151. gitk- uHcmpymeHm 048 npocmompa ucmopuu

HHTepdelic Ha KapTHUHKE IIOX0K Ha BBIBOZ git log --graph; Ka’kmasg TOYKa COOTBETCTBYET
KOMMMUTY, JIMHUHU OTpPa’kalT POJACTBO KOMMMTOB, a CCBUIKM M300pakeHbl IIBeTHBIMU
npsaMoyroJbHUKaMu. JKénrag Touka o6o3HauaeT HEAD, a KpacHas— HU3MeHeHUs, KOTOphIe
IIONaAyT B CIeAYIOIIUN KOMMMT. B HIDKHeHN 4YacTH paclosIoyKeHbl 3JIleMeHTHl UHTepderica Iy
IIpOCMOTpPa BBIIEJIEHHOI0 KOMMMTA: CJeBa IIOKasaHbl M3MeHeHHs U KOMMEHTapuy, a
cIipaBa — 06111as1 ”HopMaIys 110 U3MeHEHHBIM QaiiyiaM. B [leHTpe pacnosoKeHbl 3JIeMeHTHI 7151
II0MICKa I10 UCTOPHUH.

git-qui, B oimuue oT gitk —3TO HHCTPYMEHT pelaKTUPOBAHUS OT/eIbHBIX KOMMUTOB. Ero Toxe
OUYeHb IPOCTO BHI3BATh U3 KOHCOJIH:

$ git qui

U ero uHTepQeuc BBIVIAIUT TaK:
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® Git Gui (ben.github.com) C:/Users/Ben/Documents/GitHub/ben.github.com = g “
Repository Edit Branch Commit Merge Remote Tools Help

Current Branch: master

Unstaged Changes Madified, not staged File: _posts/2013-12-13-the-retreat.markdown

B _posts/2013-12-13-the-r PA

1. Every six months, you get three nights *off*, in a place that isn't home.

1. The rest of the family leaves you alene, and you have no responsibilities to them.
- You makeé your own schedule, and do as you please.

= ¥ou make yvour own schedule, and do as wvou please.

1. You are not allowed to feel guilty about this.

-Those of you who are single will think “"that sounds like every day to me," and you'd be right.
+Those of you who are single will think “"that sounds like every day to me," and you're close to rig
Maybe the reason this is so effective is that it gives us access to those things we miss about the

5 2 For my last retreat, I went to the Oregon coast with ocur dogs.

- Apart from a few walks on the beach, I never left the house.
Staged Changes (Will Commit) I enjoyed a blissful 12-hour-leng hacking session, watched two action movies, and played a video g

< >

Commit Message: (®) Mew Commit () Amend Last Commit

Rescan |
Stage Changed

Sign Off

Commit

Push

Ready.

PucyHok 152. git gui — uHcmpymeHm pedaKkmupoeaHust KOMMUMO8

CiieBa HaxoguTcsa 00J1aCTh pefaKTUpoBaHUA Git MHeKca: U3MeHeHUs B paboyeM KaTaJiore
HaBepXxy, lo6aBJIeHHbIe B MH/eKC U3MeHEeHUs — CHU3Y. BBl MOJKeTe IlepeMeIaTh Gaiiyibl [eJTHKOM
MEXKy IBYMSI COCTOSTHUSIMHY, KJIMKasl Ha UKOHKH, WUJIU YKe BBl MOYKeTe IIPOCMOTPeTh U3MeHEHHUSI B
KOHKpeTHOM ¢atie, KJIUKHYB I10 HEMY.

CripaBa BBepXy pacIoyioyKeHa 00J1acTh IIPOCMOTpPa HU3MEeHEeHUM BBbIleJIeHHOro ¢aiina. MOXKHO
1,06aBJIATh OT/eIbHbIe KYCOUKH UK CTPOKH B MH/IEKC U3 KOHTEKCTHOI'O0 MEeHI0 B 3TOM 06J1aCTH.

CrpaBa CHH3y HAXOAHUTCS 00J1aCTh I BBOAA COOOIEHHS KOMMHTA M HECKOJIbKO KHOIIOK.
BBeuTe COOOIIEHNE M HaXKMHUTe KHOIIKY «Commit» 4TOGHI BBITIOJTHUTH KOMMHUT. Takyke MOYKHO
U3MEHUTH IIPeIbIAYIINN KOMMUT, BhIOPaB PaIOKHOIIKY «Amend», UTO IPUBEET K 06HOBJIEHUIO
HWHJIEKCA CO/IEP>KUMBIM IIPEbIAYIEro KOMMUTA. Iocse 3TOro0 BB MOYKeTe KaK 0OBIUHO T06aBIIATh
WIH YOAaaTh GaiiIbl U3 UHAEKCA, U3MEHHUTh COOOINeHre KOMMHTA U, Ha)kaB KHOMKY «Commit»
CO3aTh HOBBIH KOMMHUT, 3aMEHHB UM IIPEIbITYIITHUH.

gitk 1 git-gui —3TO mMpHMepsl UHCTPYMEHTOB, OPHMEHTUPOBAaHHBIX Ha 3afauu. KakQbli U3 HUX
HauboJlee ITOAXOLUT IJIs1 pellleHus OIpefe/léHHOM 3azadu (IIPOCMOTP KMCTOPUU HJIM CO3JaHUe
KOMMUTOB COOTBETCTBEHHO) U He IIOflep>KUBaeT JOIIOJHUTeIbHble QYHKIIUU Git, HeHy>KHBIe 11
€€ peleHu.

GitHub g1 Mac u Windows

Komnanus GitHub BeinycTHIIa [Ba HHCTPYMeHTa, OpHEeHTHPOBAHHBIX Ha pabovuil IIporiecc, a He
Ha KOHKpeTHBble 3ajadyu: OfWH i1 Windows, BTOpoH — 1 Mac. 3TH KJIMeHTBI — XOPOIIHH
IIpUMep IIpOIlecC-OpHeHTHpPOBaHHOro II0: BMeCcTO IIpefloCTaBJIeHHs [OCTyIla KO BCeH
OYHKIIMOHAZIBHOCTH Git, OHHM KOHIIEHTPUPYIOTCI Ha HeOOJbIIIOM Habope ¢HY, pabOoTaIOIUX
BMeCTe /I IOCTHOKeHUS 11eJIU. BEITIAAAT OHU IIPUMEPHO TaK:
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P Commiting to master

nummm Comenit

3 ben/ben.github.com N

_postaF013-12-13-the-retreal. markdown

1, Every six months, you get three nights *off*, in a ploce thot isa't

Sumimarny

home
1. The rest of the fomily leowes you alone, ond you have no

Dascripsion

o Select All

o [T _dranwidtsiat markoown

o EIEE] dmftanevpanse markdonn
) _posta/2013-12-13-tha-retreat marciown
BB ~fercten gt com

rasponsibilities to them,
- You meke yowr own schedule, and do s you please.
You make your own schedule, and do as you pleose.
1. You are not allowsd to feel guilty about this,

Those of you who are single will thimk “thot sounds like every doy to me,”
and you'd be right.

They liken it to the retrects their parents toke, ond joyfully build with
LEGD, read books, or put on fancy shoes and dance.

PucyHok 153. GitHub das Mac

Our hope is that they will learn how to be comfortoble with thesselves,
something mony edults have trowble with (ourselves included).

+S[MOTE: no porenting ideo 1s eriginel. A thousond generaticns of
parenthood hos produced lots of good ideos, ond we're definitely standing
on the shoulders of glants here.]®

#22 Not Just Alone

After this progrom hod been im effect for o shile, e reclized something
wos still missing.

+ - master -

Filter repositories

Uncommitted changes
L bengithub.eom p—
Ll libgit2

Descriphion

History

n v.nfqu keytiase
vy Ben Straub

H Updm abcul pag-
v Ben Straub

n Add tmttl-r anr.l grthubs inks 19 ov
y Ben Straub

Add pn,-um address
5 ago by Ben Straub

Re-arder and upﬂllt eontent
4 s ago by Ben Straub

Porl [=") ﬁom old site
& o y Ben Straub

n Add headshot for public consumption

|’l;.\'
Hide \*)

SSne 0

+ | Files to commit #* Collapze all

¥ ¥ _drafts\diffstat.markdown [DPELETED
k¥ _draftshrevparse markdown DELETED

* || _postsi2013-12-13-the-retreat. markdown
o 1.4 +1,4 @@

W e
layout: post-no-feature
title: “The Retreat”
comments: true
B -68,6 +69,8 @ This Isn’t a punishment; it's *time with your best friend.®
They liken it to the retreats their parents take, and joyfully build with LEGO,
read boaaks, or put on fancy shoes and dance.
Our hope is that they will learm how to be comfortable with themselves, something
many adults have trouble with (ourselves included).

+

*[MOTE: This iz hardly original. We're standing on the shoulders of a thousand
generations of parents thet came before us.]®

888 Wot Just Alome

after this program had been in effect for & while, we realired something was
still missing.

PucyHok 154. GitHub das Windows

OHM CIIPOEKTUPOBAHBI 110 OZHOMY IA6GJIOHY, II03TOMY MBI OYyeT pacCMaTPHUBATh UX KaK OUH
IIPOAYKT B 3TOM IiaBe. MBI He GyfeM pa3bupaTh II0 KOCTOUKAM 3TH HUHCTPYMEHTHI (B KOHIIe-
KOHIIOB Y HUX €CTb JOKyMeHTaIlus1), a UMb ObICTPeHbKO B3IJITHEM Ha 9KpaH MU3MeHeHUH (MecTo,

e BBl Oy/ieTe 3aBUCATh OOJIbIIIE BCETO).

 CJyieBa pacIIOJIOXKeH CITMCOK OTCJIEXKHBAeMBIX PEIIO3UTOPUEB; MOXKHO J06GABUTH PEIIO3UTOPUN
(kJIOHUpPOBAB ero, JIM60 yKasaB IyTh K CYIIeCTBYIOIIeH KOIHUM) Ha)kaTHeM KHOIKH + Haj

CIICKOM.

505



* B IleHTpe 3KpaHa pacIlojioKeHa 006J1aCTh pefaKTHPOBAHUS KOMMHMTA: TYT MOYKHO BBECTH
cooOIleHre KOMMHUTA U BBIOpaTh ¢aiyibl Ay BKIOUueHHe B Hero. (Ha Windows, ucropus
KOMMUTOB PacCIIoJIoyKeHa II0f 3TOM 06J1acThIo, Ha Mac 3To OoTAesIbHas BKJIaJKa.)

* CrpaBa — IIPOCMOTP HU3MEHEHUM: UTO MU3MEeHWJIOCh B paboyeM KaTasore, Kakue U3MeHeHUs
BOUIYT B KOMMMUT.

* U cTouT 06paTUTh BHUMaHMHe Ha KHONKY «Sync» clipaBa BBepXY, KOTOpasi UCIOJIb3yeTCs JIJIT
CUHXPOHU3AITUH 110 CETH.

Heo6si3aTesIbHO perucTtpupoBaTbcd Ha GitHub, 4YT0o6BI paboTaTh C 3ITUMHU
HHCTPyYMeHTaMU. XOTS OHU HaBA3bIBAlOT HCIIONb30BaHWe GitHub, o6a
HHCTPYMEeHTa IIpeKpacHo paboTaroT ¢ JX0OBIM ApyruM Git cepBepoM.

VcraHoBKa

GitHub pma Windows MOXXHO ckadaThb Ha https://windows.github.com, a mmz Mac—Ha
https://mac.github.com. IIpu mepBOM 3amycKe o06e IIporpaMMbl IIPOBeAYyT IlepBOHAYaJIbHYIO
HaCTPOMKy Git, HallpuMep, CKOHQUTYPUPYIOT Ballle UM U email, a Tak)Ke yCTaHOBAT pasyMHBIe
3HaUeHMsd 110 YMOJIYaHUI0 /I PacIpoCTpaHEHHBbIX onrui Tura CRLF-TIoBeleHMe U XpaHUIAIIE
IapoJien.

O6a MHCTpyMeHTa IIO[JePXHUBalT aBTOOOHOBJIeHHEe B QOHe —3ITO O3HAaudaeT, UTO Y Bac Bcerna
OymeT IIOCIaefHss BepCHd. JTO TakKKe OTHOCHUTCA K IIOCTaBJIsIeMOMY B KOMILIEKTe C HUMHU
Git—BaM HUKOIZIA He IPHUAETCA OOHOBJIATH ero BpyuHyr. Ha Windows Bbl TakyKe II0JydaeTe
ApJBIK 114 3anrycka PowerShell ¢ Posh-Git, KOTOpPBIX MBI pAaCCMOTPHUM Jlajlee B 3TOM IJIaBe.

Cienyrooimyi Iar — CKOPMHUTBL IIporpaMMe IIapouyKy PeIllo3UTOpHeB i1 paboTsl. KimeHT [u1a
GitHub 110KasbIBaeT CIIMCOK PpeIlO3UTOPHEB, MOCTYIHBIX BaM Ha GitHub, u BBl MoOXeTe
KJIOHUPOBATh JII060M B OAMH KJMK. ECJIM ’Ke y Bac yKe eCThb KJIOHUPOBAHHBIN PEIlO3UTOPHM,
IIPOCTO IepeTAHUTe ero U3 okHa Finder (i Windows Explorer) B okHO kimeHTa GitHub, 1 oH
OyZeT BKJIIOUEH B CIIMCOK PeIlO3UTOPHEB CJIeBa.

PexoMeH1yeMbIN pado4umii mpoecc

[Tocsie yctaHOBKHU GitHub KIMeHT M0O>KHO UCII0/Ib30BaTh /IS pellleHUsl Ky4d CTaHAapTHHIX 3a/ady.
PexoMeH/lyeMbIN HIDKe IOAXO0J K paboTe mHorga HasweiBakT «GitHub Flow». MeI paccMmoTpesnu
9TOT pabouuii IIporiecc B I1aBe Pabouuii Iiporjecc ¢ ucrioyib3oBanuem GitHub, Ho BKpaTIie, Ba>KHbI
ZIBA MOMeHTa: (a) BbI KOMMUTUTE B OT/eJIbHbIE BETKU U (0) BBI peryJsipHO 3abupaeTe U3MeHEeHUs C
YIaJIEHHOIO PEIIO3UTOPHUSL.

VIpaBieHUe BeTKaMH Cjerka pasiauyaercd Ha Mac u Windows. B Mac BepcuH I CO3JaHUS
BeTKH eCTh KHOIIKa BBEPXY OKHa:

¥ | masterv

PucyHok 155. KHonka co3daHus eemku Ha Mac

Ha Windows cosfaHue BeTKH IIPOUCXOAUT IIYTEM BBOJia €€ MMEeHU B IIepeK/IYaTesb BeTOK:
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Branches |5 Manage

foobar x |

-\\I
'\v" ) Create foobar

EEEW ITIST \IT I a3 my fnimrer

PucyHok 156. CosdaHue semku 8 Windows

[Tocse co3maHUs BeTKU JobaBjeHHe KOMMUTOB B Heé NOBOJIBHO TPUBHAJIBbHO. I3MeHHUTe 4To-
HUOyZb B paboueM KaTasiore W, IepPeK/JIIYHBIINCH B OKHO KiueHTa GitHub, BBl yBHUIUTe CBOHU
H3MeHeHHs. BBenuTe coo6IleHHMe KOMMHUTA, BblOepeTe Qaiybl I BKIKUYEHHS B KOMMHT U
Ha)KMUTe KHOIIKY «Commit» (ctrl-enter st -enter).

B3auMo/ieficTBHE C yIaJIEHHBIMU PEO3UTOPHUSIMH IIPOUCXOJUT B IIEPBYIO OUepe/b II0CPeACTBOM
KHONKHU «Sync». B Git ecTh oTelbHBIE KOMAaH/IbI /IJI OTIIPaBKU U3MeHeHUI Ha cepBep, CIUSIHUSI
W3MeHeHUIN BOENWHO W IlepeMeIeHHs BEeTOK JpPyT OTHOCHUTEeJBbHO Jpyra, HO KiaueHT GitHub
COBMeIIlaeT BCe 3TH KOMaHbI B O/IHY. BOT UTO ITIPOMCXO/IUT KOT/IA BBI )KMETE «Syncy»:

1. git pull --rebase. Ecii 3Ta KOMaHZia BBIIIOJTHUTCI C OIIMOKOM, Oy[eT BBIIIOJHEHO git pull
--no-rebase.

2. git push.

JTO OBOJILHO IIPUBBIYHBIN, HO PYTUHHBIMN IIpoliecc IIpu paboTe 110 «GitHub Flow», coBMellieHne
KOMaH/JI BOeJJMHO IeMCTBUTEJILHO 9KOHOMUT BpeMs.

3axK/jIroueHue

[lepeunrciieHHble MHCTPYMEHTHI OTJIMYHO PEIIalOT II0CTaBJIeHHBIe Ilepel] HUMM 3azadd. C HUX
IIOMOIIBI0 pa3paboTUMKM (M He TOJIBKO) MOI'YT HadyaTh COBMECTHYIO paboTy HaJ IIpOeKTaMH B
CYMTaHHbBle MUHYTHl, IIPUYEM C HACTPOEHHBIM pabouyum 1porieccoM. Ho eciu BeI
NIpUJep>KUBaeTeChb HMHBIX IIOAXOJ0B K HCIOJB30BaHHUIO Git, MIKM ecJM BaM HY)KHO OOJIbIlle
KOHTPOJIA Ha, IIPOUCXOAIIUM, MBI peKOMeH/[yeM BaM IIPUCMOTPEeTHLCH K IPYTUM KJIHMeHTaM, a TO
U BOBCe K KOMaHHOM CTPOKe.

JApyrue HHCTPYMEHThI

CyiecTByeT OIpOMHOE MHOJKECTBO [PYIUX TIpaUueCKUX HMHCTPYMEHTOB /I paborel ¢ Git,
HauWHas 0T CIIelMaJIM3UPOBAHHBIX, BBINIOJHAKIINUX OLHY 3aJauy, 3aKaHUYMBasg «KOMOanHaMMU»
IIOKPHIBAKIIMMHU BCI0 QYHKIIMOHAJIBbHOCTHL Git. Ha odurimasbHOM cauTe Git mofep>KUBaeTcsa B
aKTyaJIbHOM COCTOSIHUHM CIIMCOK HauboJIee ITOMYJISIPHBIX 060J10uek: https://git-scm.com/downloads/
guis. BoJsiee TIOAPOOGHBIM CIIKMCOK AOCTyIleH Ha Git Buku: https://git.wikikernel.org/index.php/
Interfaces,_frontends,_and_tools#Graphical_Interfaces.

Git B Visual Studio

Haunnasg c Visual Studio 2013 Update 1, mosb3oBaTesisiM Visual Studio moctymeH Git-K/IMeHT,
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BCTPOEHHBIN HenocpecTBeHHO B IDE. Visual Studio y>ke B TedeHHe J0CTaTOYHO [J0JI'OI0 BpeMeHHU
HMeeT BCTPOeHHBIe QYHKIIUMU YIIpaBIeHUs UCXOZHBIM KOZOM, HO OHH OBLIM OPHEeHTHPOBAaHBI Ha
[IeHTpa/IM30BaHHbIE CHUCTEMBI C OJIOKMPOBKOM (aiioB, U Git He OYeHBb XOPOILO BIIMCHIBAJICI B
Takol paboueli mporiecc. [Togmepskka Git B Visual Studio 2013 6bL1a CcyliiecCTBeHHO IlepepaboTaHa
II0 CPaBHEHHIO CO CTapOM BepCHel, U B pesyJbTaTe YJaJOoCh AOOUTBHCA JIydllled HHTerpaliuu
Visual Studio u Git.

UTO6BI BOCIIOJIB30BATHCI ITOU QYHKIIMOHAIBHOCTHI0, OTKPONMTE IIPOEKT, KOTOPHIM YIIpaBJIIeTCA
Git (wtn BBIIOJIHUTE git init IS CylecTBYIOIero IIpoeKTa) U BblOepUTe NyHKTHI View (Bup) >
Team Explorer (KomaHAHBIN 0603peBaTeslb) B IVIAaBHOM MeHIO. B pesysibTaTe OTKPOETCS OKHO
«Connect» («IIogK/IIYUTE»), KOTOPOE BBIIVIALUT IIPUMEPHO BOT TakK:

Tearn Explorer - Connect = 0 x
Om ¥ |0 P
Connect | ConsoleApplicationl (Local) -

Select Team Projects...

4 Team Foundation Service
Sign Up

Services to help you ship high quality software. On time,
every time. Focus on your code. We'll simplify the rest.

Hide
4 Local Git Repositories (2)
New « | Add + | Clone « | View Options =
0 ConsoleApplicationl | C:\Consolefpplicationl
© libgit2 | C:\libgit2

Team Explorer

PucyHok 157. [lodkaroueHue k Git-penosumopuro us okHa Team Explorer (KomaHOHbL 0603pesament)

Visual Studio 3armoMHUHaeT Bce IIPOEKTHI, YIIpaB/sgeMble C IIOMOIIBI0 Git, KOTOpble BBl OTKPBLIH, U
OHHU JIOCTYIIHBI B CIIMCKe B HIJKHEH YacTH OKHAa. EC/IM B CIIMCKe HeT IIPOeKTa, KOTOPBIM BaM
HYy’>KeH, Ha)KMUTe KHOIIKY «Add» («J06aBUTH») U YKaXKUTe IIyTh K paboyeMy KaTasory. /[BOMHOMU
KJIUK II0 OJHOMY M3 JIOKAJILHBIX Git-peliosSuToOpHeB OTKPOeT IVIABHYIO0 CTPaHHIy PeIlo3UTOPHH,
KOTOpas BBIIVIAIUT IIPUMEPHO Tak «/[oMalrHsasa» crpanuiia Git-perrosuropus B Visual Studio.

JTO IeHTp yupaBiaeHUA Git; Korga BBI nuuieme KOJ, BbI, BEPOATHO, IIPOBOJUTe OOJIBIIYI0 YaCTh
CBOET0 BpeMeHU Ha cTpaHulle «Changes» («M3MeHeHHUsI»), HO KOIZia IIPUXOAUT BpeMsd II0JIy4aThb
U3MeHEeHUs, CJeJlaHHble BalllMMH KoJUleTaMH II0 paboTe, BaM HeOOXOJUMO WUCIIOJIb30BaTh
cTpaHulipl «Unsynced Commits» («HeCHHXpOHU3UPOBaHHbIE KOMMUTEI») U «Branches» («BeTKu»).
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4 Project

|® Changes |v Branches
|T¢ Unsynced Commits |{a- Settings

4 Solutions
Branch: development | Mew... | Open...

] libgit2sin | build

PucyHok 158. «/lomawHas» cmpaHuya Git-penogumopus 8 Visual Studio

B Hacrogiee BpeMsi Visual Studio mMmeeT MOIIHBIN 3ajavya-OpUeHTHUPOBAHHBLIN I'padpuyeCKUi
uHTepderic g Git. OH BKIOYaeT B ce6s BO3SMOXKHOCTBH JIMHEMHOTO IIpe/iCTaBJIeHUs HMCTOPHUH,
pasjuuHbBIe CpefcTBa IIPOCMOTPA, CPeACTBAa BBINIOJHEHUS YAAJEHHBIX KOMAaHJ, U MHO>KeCTBO
IPyTUX  BO3MO>KHOcTer. Ilompo6Hee 006  ucmosb3oBaHuu  Git B Visual  Studio:
https://docs.microsoft.com/en-us/azure/devops/repos/git/command-prompt?view=azure-devops.

Git B Visual Studio Code

Visual Studio Code uMeeT BCTPOEHHYI0 OAAEPKKY Git. BaM 1moTpebyeTcs ycTaHOBUTH Git Bepcuu
He HIDKe ueM 2.0.0.

OcHOBHEIE 0COOEHHOCTH:

¢ IIpocMOTp U3MeHeHUH pelaKTUPyeMoTo paiiia

* ITaHesb cocTosAHUA Git (cieBa BHHU3Y), HA KOTOPOM 0TOOpakaeTcs TeKyllas BeTKa, HHAUKATOP
OIIKMOO0K, BXOJAIIIHEe ¥ UCXOAAIIIe KOMMUTEI.

* B pefjlakTope MOJKHO fiesIaTh OCHOBHBIE Git oIrepariyuu:
o MHUITHa/IN3aIlisa PeII03UTOPHS.
o KJIOHMpOBaHUe PeII03UTOPHUI.
o Co3laHUe BETOK U TETrOB.

o MHaeKcarud H3MEeHEeHUU U CO3JaHHEe KOMMHTOB.

o

Push/pull/sync ¢ yrajiéHHOM BEeTKOMU.
o PaspernieHre KOHQJIUKTOB CIMSIHUSA.
o IIpocMOTpP M3MeHEeHHUH.

« C T1IOMOIIBI IUTaTMHAa MOYKHO paboraTh ¢ 3ampocamMu ciausgHUsA Ha  GitHub:
https://marketplace.visualstudio.com/items?itemName=GitHub.vscode-pull-request-github.

OdurmanbHasg [JOKyMeHTallds [JTOCTyIHa 37ech: https://code.visualstudio.com/Docs/editor/
versioncontrol.

Git B Eclipse

B coctaBe IDE Eclipse ecTs muiaruH IIoji HadBaHUeM Egit, KOTOPBIA IIpef0CTaBadeT TOBOJIbHO
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IIOJTHOQYHKITMOHATLHBIN HHTepelic 11 ontepaiuii ¢ Git. Bocriosb3oBaThCcd UM MOKHO, BKJIIOUUB
Git-mepcnexktuBy (Window > Open Perspective > Other..., ¥ BBIOpATh Git).

(. NaNs] Git — Eclipse - JUsers (benstraub) Docurnents fwarkspace .
- WOt e e S :l ['Q, Quick Access | 5 | &Piava 1 G
2 Git Repesitories 5 B B (B FHEE8 T=0 =pm

¥ ] libit2 [master] - fUsers/benstrawhysre/libgit2 [.gt
Tt Branches

¥ [=-Local
o develaprent 55 f
3, master ab L
B [Z-Remate Tracking
» T Tags
(= References
¥ [ Remotes
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PucyHok 159. EGit e Eclipse

EGit rmocTaBisieTcs ¢ HEIUIOXOM JOKyMeHTalluel, JOCTYIIHOM MeHI0 uepe3 Help > Help Contents B
paspesie EGit Documentation.

Git B Intelli] / PyCharm / WebStorm / PhpStorm /
RubyMine

JetBrains IDE (takue kaxk Intelli] IDEA, PyCharm, WebStorm, PhpStorm, RubyMine u pgpyrue)
IIOCTABJIAIOTCSI C COOTBETCTBYIOIIMM IUJIaTMHOM /I MHTerpanuu c Git. OH IIpefocTaBiisgeT
coOCTBeHHBIN HHTepdelic A1 paboThl ¢ 3arpocaMu cauAHuA Git u Github.

de if the file HE W Dmitry Z
S origin & master Simon Siefks

Dmitriy Smirnov

st (#3256)

|+ @: Version Cantrol B Ter

PucyHok 160. OKHO 8epCUOHH020 KOHMPOAA 8 JetBrains IDE

HHTerparusa obecrieumuBaeTcs 3a CUET KCIIOJIbL30BaHUSA KOHCOJBLHOrO Git KieHTa U TpebyeT ero
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HaJIUu4usi B CHCTeME. Od¢urmasibHag  JOKyMEeHTarusl  JOCTyIlHa  IIO CCBLIIKE
https://www.jetbrains.com/help/idea/using-git-integration.html.

Git B Sublime Text

HauwuHas ¢ Bepcud 3.2 B pefakTop Sublime Text BcTpoeHa moggepskka Git.
OCHOBHBIE 0COOEHHOCTH:

» Ha 60K0BOM ITaHesH git cTaTyc GpalyioB U KaTaJ0TOB IIOMevaeTcs 09MKeM/UKOHKOM.

 dalIbl ¥ KaTaJIOTH, yKa3aHHBbIEe B .gitignore He oToOpa’karoTcs Ha 60KOBOM IaHEJIH.

* B cTpOKe COCTOSHUA 0TOOpakaeTcsd TeKyIasi BeTKa U KOJIM4YeCTBO BHECEHHBIX U3MEeHEHUH.

* lI3MeHeHHbIe CTPOKU II0MeYarTCcsI MapKepaMHU B KaHaBKe ¢ HyMepaliue.

* MO’KHO HCII0JIb30BaTh HEKOTOPbIle QYHKINM git Ki1rueHTa Sublime Merge HeIloCpeCTBEHHO U3

Sublime Text. (3To TpebyeT ycTaHOBKH Sublime Merge: https://www.sublimemerge.com/)

OdurmanbHasa JOKyMeHTanug Ajd Sublime Text mocTyriHa 3gech: https://www.sublimetext.com/
docs/3/git_integration.html

Git B Bash

Eciix BBI HCIIOJIb3yeTe Bash, To Mmo>keTe BaHEﬁCTBOBaTB HEKOTOPEBIE U3 €Iro (1)I/IH_I€‘K JJIsA 006J1eTUEeHUS
paGOTLI c Git. K CJIOBY, Git mocTaBJIgeTcs C IVTarHHaMH JJIsd HECKOJIBKHUX KOMaHIHBIX 000JI04€eK, HO
OHH BBIKJ/IFOYEHEI I10 YMOJIYaHHUIO.

/11 Havasla, ckavauTe ¢paii contrib/completion/git-completion.bash U3 perrosuTopusa ¢ HCXOAHBIM
KogoM Git. IlomecTUTe ero B YKPOMHOe MeCTO—HAIIpUMep, B Balll JOMAIIHUM KaTaJor —H
no6aBbTe CIeAyIoIye CTPOKHU B . bashrc:

. ~/git-completion.bash
Kak TOJILKO 3aKOHUHTE C ITUM, ITepeinTe B KaTasor ¢ Git perrosuTopueM U HabepuUTe:
$ git chec<tab>

... Bash momosHUT cTpoKy 10 git checkout. 3Ta Marusa paboraeT g Bcex Git KoMaHJ, HX
mapaMeTpOB, YIaJIéHHBIX PEIIO3UTOPHEB ¥ UMEH CCHUIOK TaM, I7ie 9TO BO3MOYKHO.

B0o3MOXXHO, BaM TakKe [IPUTOJUTCA OTOoOpakeHHMe HHOOpPMAallUM O PEIOo3UTOPUH,
pacrioyio’)kKeHHOM B TeKyIleM KaTaJjore. Bbl MO’KeTe BBIBOJUTH CKOJIb YIOJHO CJIOKHYIO
“uHbOpMaIMIo, HO OOBIYHO OCTAaTOYHO Ha3BaHMA TeKYIlel BeTKU U cTaTyca pabouero Karasora.
YTobsl  CHAOOUTH  CTPOKY  IIPUBETCTBHUS  3TOM  MHGoOpMalped, ckavadte  aia
contrib/completion/git-prompt.sh U3 pernosuTOpHUs ¢ UCXOAHBIM KOJZOM Git U 106aBbTe IPUMEPHO
TaKHe CTPOKHU B .bashrc:
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. ~/git-prompt.sh
export GIT_PS1_SHOWDIRTYSTATE=1
export PST="\w$(__git_psT " (%s)")\$ '

YacTb \w 03Ha4aeT TeKYITUH pabouuii KaTasor, \$ — MHAMKATOP CyIepIoJib3oBaTess (06bIYHO §
wi #), a __git_ps1 " (%s)" BbI3bIBaeT QYHKIINIO, 0OBSIBIEHHYIO B git-prompt.sh, c aprymeHTOM *
(%s)” — cTpokoi popMaTHpoBaHUd. Telleph Ballla CTPOKa IIPUBETCTBUA OyAeT IIOX0XKa Ha 3TV,
KOrI7ia BbI IIeperieéTe B KaTaJsor ¢ Git permosuropueM:

~[/src/libgit2 (development *)$ I

PucyHok 161. Kacmomu3upo8aHHAst cmpoKa npugemcemaust bash

O6a BBIIIEIIEPeYUCIeHHBbIX CKPUIITA CHAOXKEHBI II0JIe3HOM JOKyMeHTAalhel, 3aIyIIHUTe BHYTPb
git-completion.bash u git-prompt.sh 4T068I y3HaATH GOJIbIIIE.

Git B Zsh

Git 1mocTaBJgeTcs C IIOAIep>KKOM aBTOAOMOHeHUs Ay Zsh. UTo6bI HauyaTh UM II0JIb30BaThCH,
pOoCTO A06aBbTe CTPOKY autoload -Uz compinit && compinit B Bamr .zshrc ¢parir. MaTepdeiic Zsh
boJsiee QyHKIIMOHAIBHBIN UeM B Bash:

$ git che<tab>

check-attr -- display gitattributes information
check-ref-format -- ensure that a reference name is well formed
checkout -- checkout branch or paths to working tree
checkout-index -- copy files from index to working directory

cherry -- find commits not merged upstream

cherry-pick -- apply changes introduced by some existing commits

Bo3MoKHbIe BapHaHThl aBTOOIIOJIHEHUS He IIPOCTO IIepedrCc/IeHbl; OHU CHa6KeHbI I10J1e3HBIMU
OIIMCAaHUSIMHU U Bbl MOJKETE BbIOpPaTh HY>KHBIM BapUaHT U3 IIPe/JI0KEHHBIX, IIepeMelllasich 110 HUM
Ha)KaTHheM KJIaBUIIM Tab. 9TO paboTaeT He TOJILKO Aj11 KoMaHZA Git, HO U i1 UX apryMeHTOB,
Ha3BaHUM 00bEKTOB BHYTPHU PEIIO3UTOpPUS (HallpuMep, CChUIKU U yJAaJléHHbIe PeIlO3UTOPUH), a
TaxyKe 11 UMEH (paiiioB U IIPOYero.

B coctaB Zsh BxoguT ¢pperMBOpPK vcs_info, IIpefHasHaUeHHBIN /I U3BJIeYeHUsI UHGOPMaIluU U3
CUCTEM KOHTPOJII Bepcuil. YTOOBI 0TOOpPasuTh HMA TeKyllle BeTKH B IIpaBOM CTpPOKe
IPUBETCTBUS, 100aBbTE CIEIYIOIMe CTPOKU B Gpaii ~/ . zshre:
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autoload -Uz ves_info
precmd_vcs_info() { ves_info }
precmd_functions+=( precmd_vcs_info )
setopt prompt_subst
RPROMPT=\$vcs_info_msg_0_

# PROMPT=\$vcs_info_msg_0_'%# '
zstyle ':ves_info:git:*' formats '%b'

B pesysabTaTe Bbl OyZleTe BUIETh UM TEKYIller BeTKU B IIPaBOM 4aCTH OKHA TepMHHaJla KaKIbI
pas, Kak Iepelifére BHYTpb Git pemosutopus. ([t oToOpakeHUs Has3BaHUA BeTKU CJIEBA
ucnosb3yiite PROMPT BMecTo RPROMPT) Pe3ysIbTaT BRIIIAAUT IPHUMEPHO TaK:

® OO zsh E::“,

~[src/libgit2% I development

PucyHok 162. KacmomMu3upo8aHHAst CMpoKa npueemcmaeust 8 zsh

JIOTIOJTHUTEILHYI0O MHGOPMAIIHIO 0 ves_info MOXKHO HaUTH B JOKyMeHTaluu zshcontrib(1) mam
OHJIaWH http://zsh.sourceforge.net/Doc/Release/User-Contributions.html#Version-Control-
Information.

B0O3MO’KHO, BbI IIPEAIIOUTETE HUCII0JIb30BaTh IIOCTABJIIeMbIA BMecTe C Git CKpUIIT HaCTPOUKH git-
prompt.sh; JeTasu HCII0Jb30BaHUA IIPUBEIEHbl B KOMMeHTapUsax K ¢auy https://github.com/git/
git/blob/master/contrib/completion/git-prompt.sh. Ckpunt git-prompt.sh coBmMecTuM c obenuMu
o6osroukamMu Bash u Zsh.

Zsh HaCTOJIBLKO KOHQUIYPUPYEM, UTO CYIIeCTBYIOT Iiejible (PeMMBOPKH, ITOCBSAIIEHHBIE €r0
yaydiieHuro. IIpupMep TakKoro IIpoeKTa, HasklBaeMblli «oh-my-zsh», pacrosokeH Ha
https://github.com/robbyrussell/oh-my-zsh. CucTeMa ILTarMHOB 3TOTO IIPOEKTa BKJKYAET B Cebs
MOIITHEUINTUY Ha60p NIpaBMJ aBTOAOIOJMHeHUs 11 Git, a MHOrMe «TeMbl» (Cay)Kallue s
HaCTPOUKU CTPOK IIPUBETCTBUA) O0TOOpakar0T MHPOPMAIIMI0 U3 Pa3IUYHBIX CHUCTEM KOHTPOJISA
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Bepcuit. [IpumMep TeMbl 0h-my-zsh — JIUIIE OAWMH U3 MHOTHUX BApUAaHTOB IIPUMeHeHUsI.

P development I

PucyHok 163. IIpumep memwl oh-my-zsh

Git B PowerShell

CraHmapTHBIA TepMHUHAJT KOMaHAHOW CTpoku Windows (cmd.exe), Ha caMOM [iejie, He
IpegHasHayeH /I CIlelMaJIM3UpOBaHHOIO HCIIONb30BaHUA Git, HO ecJd Bbl UCIIOJIb3yeTe
PowerShell, To 3T0 MeHseT Jjes10. ITO TaK)Ke IIPUMEHNMO, eCId Bbl ucnoab3yeTe PowerShell Core
Ha Linux mum macOS. ITaker Posh-Git (https://github.com/dahlbyk/posh-git) 1penocraBiset
MOIIHbIe CpeJCTBa 3aBepllleHUs KOMaH/I, a TaK)Ke pacllIvpeHHble II0[CKa3KH, 4YTO IIOMOKeT BaM
IIO/i/lep>KUBaATh COCTOSTHUE Balller0 PeIlo3UTOPUS Ha BBICOKOM YPOBHE. BBIIJIAAUT 3TO IIPUMEPHO
TaK:

EX posh-git [master] ~ PowerShell 6.1.1 64-bit (18588) — O X

~\GitHub\dahlbyk\posh-git [master = +1 ~@ -@ | +0 ~1 -0 !]>

PucyHok 164. PowerShell ¢ Posh-Git

YcraHoBKa

IIpeaycranoBKH (T0IbKO A1 Windows)

Joa 3amycka PowerShell ckpuiitoB, BaM He06XOZUMO YCTaHOBUTH 3HaueHUE JIOKaJIbHOU
HoMUTUKU ExecutionPolicy B 3HaueHue RemoteSigned (BooOie-To, B Jit060e 3HaueHHe, KpoMe
Undefined miu Restricted). Ecoii Bl ycTaHOBUTe 3HaueHUe B AL1Signed BMecTo RemoteSigned, To st
3allyCKa JIOKaJIbHBIX CKPUIITOB (BjIajesblleM KOTOPBHIX SBJISeTeCh BbI) OHU [OJDKHBI HUMeEThb
muopoByr0 moAnuchk. [Ipu ucrosab3oBaHUU RemoteSigned O/DKHBI MMeTh ITUQPOBYIO IIOAIIKCH
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TOJILKO Te CKPHUIITHI, ¥ KOTOPBIX Zoneldentifier ycraHOBJIeH B 3HaueHHe Internet (CKaueHBI 110
cetn). EciM BBl aAMHUHHUCTPATOP M XOTUTe YCTaHOBUTH 3Ha4yeHHWe IIOJUTHUKU [JId BCeX
Iojb30BaTesied, fobaBbTe ¢uiar -Scope LocalMachine. Ecii BBl OOBIUHBINM II0JIb30BaTeJb U He
UMeeTe I[IpaB aJMUHUCTpPaToOpa, TO HCHOJb3yHTe ¢uar -Scope CurrentUser mjasi IpuMeHeHUS
IIOJIUTUKU TOJILKO [IJI1 TeKYILeTo I10JIb30BaTeJIs.

[lompo6Hee 0o  PowerShell  Scopes:  https://docs.microsoft.com/en-us/powershell/module/
microsoft.powershell.core/about/about_scopes

[MogpobHee o PowerShell ExecutionPolicy: https://docs.microsoft.com/en-us/powershell/module/
microsoft.powershell.security/set-executionpolicy

> Set-ExecutionPolicy -Scope LocalMachine -ExecutionPolicy RemoteSigned -Force

Tasepes PowerShell

Eciz BeI Ucniosib3yeTe PowerShell 5 niu PowerShell 4 ¢ ycraHoB/IeHHBIM PackageManagement, To
Posh-Git MOKHO yCTaHOBUTB C IIOMOIIBI0 IAKETHOTO MeHepKepa.

JloriosiHuTesIbHag uHopMarusa o0 rasepee PowerShell: https://docs.microsoft.com/en-us/
powershell/scripting/gallery/overview

> Install-Module posh-git -Scope CurrentUser -Force
> Install-Module posh-git -Scope CurrentUser -AllowPrerelease -Force # [MocnenHss
beTa Bepcma ¢ noppepxkon PowerShell Core

Ecoix BBI X0TUTe ycTaHOBUTH Posh-Git [y1a Bcex Ioyib3oBaTesiell B CUCTEMeE, TO B KOMaH/Ie BbIIIIe
UCTiosb3yuTe ¢uar -Scope AllUsers, a eé BBIIIOJIHEHUE CJleflyeT IIPOU3BOAUTEH C IIOBBIIIIEHHBIMU
OIpUBWIETHAMH. Ecoi BTOpasi KOMaHa 3aBepIIuTcsa omuoOKoM Ttuma Module 'PowerShellGet' was
not installed by using Install-Module, To HEO6XOAMMO BBIIIOJIHUTSH CJIEAYIOIYI0 KOMaHAY:

> Install-Module PowerShellGet -Force -SkipPublisherCheck

A 3aTeM IIOBTOPUTH YCTAHOBKY. ITO IIPOUCXOAUT IIOTOMY, UTO II0CTaBJisieMble BMecTe ¢ Windows
PowerShell Mozyiv IOAIIMCAHBI APYTUM CePTUGUKATOM.

Moaudukanus npuriaamneHus BBoja B PowerShell

g no6aBiieHud git HHOpMAaIlUKU B IIPUIJIAIIIeHHe BBOJAa HEO0OX0UMO UMIIOPTUPOBATh MOAYJIb
Posh-Git. [y aBTOMaTH4ecKoro umnopra Moayyasa Posh-Git mpu kakgom 3arrycke PowerShell,
BBIITOJIHUTE KOMaHAy Add-PoshGitToProfile, xKoTopass m06aBUT HMHCTPYKIIMM HMIIOPTa B Balll
$profile CKpHUOT. ITOT CKPUIT BBIIOJHSETCI Ka)KABIM pa3 KaK BBl OTKpbIBaeTe KOHCOJIb
PowerShell. IMeiiTe BBU/Y, UTO CYIIIeCTBYeT HECKOILKO $profile CKpUIITOB: HAaIIpUMep, OJUH LIS
KOHCOJIH, a apyrou ajd ISE.
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> Import-Module posh-git
> Add-PoshGitToProfile -AllHosts

VcTaHOBKA U3 UCXOTHUKOB

Ckauanite peaus Posh-Git c¢ https://github.com/dahlbyk/posh-git u pacmakyiite. 3aTeMm
UMIIOPTUPYUTE MOZYJ/Ib UCII0JIb3YS IIOJHBIN IIyTh K pariry posh-git.psdl:

> Import-Module <nmyTb-k-pacnakoBaHHOMYy-kaTanory>\src\posh-git.psdi
> Add-PoshGitToProfile -AllHosts

B ¢atin profile.ps] 6ymeT mo6aBjeHa COOTBETCTBYIONIAS CTPOKA, 3a CUET KOTOpou Posh-Git 6ymeT
IIOIK/II0UAThCI Ka)KIbIl pa3 Ipu 3amycke PowerShell.

OnucaHue CBOAHOM HHPoOpMaIMU O craryce Git, oTob6pakaeMON B IIpUIVIAIIIEHUU BBOJA,
IIpUBeLEeHO 3[ech: https://github.com/dahlbyk/posh-git/blob/master/README.md#git-status-
summary-information. /loIOJIHUTeJIbHbIe CBeJeHUs II0 HaCTpPOMKe IIpUIJIAllleHUs BBOJA
opuBefeHbl 37ech: https://github.com/dahlbyk/posh-git/blob/master/README.md#customization-
variables.

3aK/JIloUeHHue

Terieps BBI 3HaeTe, KaK MCIIOJIb30BaTh MOIIbL Git BHYyTPH HMHCTPYMEHTOB, HCIIOJIb3YeMBIX BaMU
Ka’K/IBIY ZIeHb U KaK II0JIy4YUTh JOCTYII K PEIIO3UTOPHSIM U3 BaIlIUX COOCTBEHHBIX IIPOTPaMM.
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IIpuinoxenue B: BctpanBaHue Git B Bamuu
IPUIOKEHUS

Eciy BRI IHIIIeTe IPHUJIOYKEHHE I pa3spab0TYMKOB, C BBICOKOM BEPOSITHOCTHIO OHO BBIMIPAET OT
WHTerpalfuyd C CHUCTeMOH yIpaBJeHHs BepcusAMHU. Jlake IIPUJIOKEHUS [JII OOBIYHBIX
II0JIb30BaTeled — HallpuMep, TeKCTOBBble pPefaKTOpPhl— MOTYT M3BJIeYb II0JIb3y M3 CHCTEM
yIIpaBJeHus BepcusaMHu. Git XopoIro paboTaeT BO MHOTHX CIleHapHsX.

Ecim BaM HY)XHO HHTerphpoBaTh Git B Ballle IIPUJIOJKEHHE, TO Y BaC eCTb [Ba OCHOBHBIX
BapHaHTa: 3allyCTUTD IIIeJlJI ¥ BBINOJIHATEL Git KOMaH/bl B HeM MM 106aBUTh OKMOIHOTEKY Git U
HUCII0JIb30BaTh eé. Hibke MBI PacCMOTPUM MHTerpaljdi0 KOMaHJHOM CTPOKHM H HeCKOJIBKO
HauboJIee IIONYJIAPHBIX BCTpauBaeMbIX 6U6/IHM0TeK Git.

Git 13 KOMaHIHOM CTPOKH

[IepBBIF BapHaHT BCTpauBaHUsA Git — IIOPO’KIEHUE IIleJIa U HCIOIb30BaHMe Git U3 Hero s
BBIIIOJTHEHUS 3ajjau. ILTIOCOM JAaHHOTO IIOAXO0[a SIBJISIeTCS KaHOHHUYHOCTbL M TOJjlep>KKa BCEX
BO3MO>KHOCTeH Git. ITo HauboJlee MPOCTOM IIOAXOM, TaK KaK OOJIBITHHCTBO Cpef HCIIOJTHEHHUS
IIPEIOCTABJISIIOT JOCTaTOYHO IIPOCTHIE CPEACTBA BHI30BAa BHEITHHX ITPOIECCOB C IapaMeTpaMu
KOMaH/IHOH CTPOKH. TeM He MeHee, y 3TOTO II0/IX0/Ia €CTh HEKOTOPhIE HEJOCTATKH.

HepBBIﬁ—pEBYHBTaT BBIIIOJTHEHHWA KOMaH/ ITPECTaBJJIEH B BH/l€ IIPOCTOI'0 TEKCTaA. JTO O3HAvaeT,
YTO BaM HpI/I,ZLéTCH dHaJIM3UPOBATh BBIBOJI KOMAaH[ (KOTOpBII;'I MOKeT IIOMEHATECA CO BpemeHeM)
YTOOEI IIOJIYUUTD pe3yjIibTaT BBIIIOJTHEHUS, UTO Hea(l)(l)EKTI/IBHO U IIOABEPIKEHO OIITLOKaM.

CilemyroIii HeOCTaTOK — OTCYTCTBHE BOCCTAHOBJIEHMS I10CJIe OIIUO0K. EC/IH pernosuTopuii 6511
IIOBPEeXXEH, WIN eCIU I10JIb30BaTesIb yKasajl HeBepHBIM ItapaMeTp KoHoUrypanuy, Git mpocTo
OTKa’KeTCs BBIIIOJIHATh O0JIBIIMHCTBO OIlepallyi.

EIé ogHUM Hef0CTaTKOM SBJISeTCd HeOOX0UMOCTD YIIpaBJIeHUs IIOPOXKAEHHBIM IIpolieccoM. [Ipu
TaKOM MCII0JIb30BaHUU Git TpebyeT BBIZieJIeHUS B OT[EeJBHBIN IIPOIleCC C IIIeJIJIOM, YTO MOYKET
N06aBUTH CJIOXKHOCTeH. IIOIIBITKA CKOOPJWHUPOBATH MHOXKECTBO TaKUX IIPOIlecCcOB (0CO6GEHHO
npu paboTe C OAHUM PpeIlO3UTOPHEM M3 HEeCKOJbKHX IIPOI[eCCOB) MOXKeT OKasaTbCd
HeTPUBUAJILHOH 3a/jadyei.

Libgit2

JApyroii MOCTYIHBIM BaM BapUaHT —3TO MCIIOJb30BaHWe Oubimorexku Libgit2. Libgit2 —3sTo
CBOOO/IHAS OT BHEIITHUX 3aBUCUMOCTeH peasnsanus Git, OppueHTUPYIOIasics Ha IIpeloCcTaBIeHue
oTIMmuHOro API npyrum nmporpaMMaM. Bel MokeTe HAaUTH eé Ha https://libgit2.org.

JlJ1g HayaJia, faBanTe IOCMOTPUM Ha uTo ToX0K C APIL. BoT KpaTKuUi 0630p:
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// OTKpbITME peno3nTopusa
git_repository *repo;
int error = git_repository_open(&repo, "/path/to/repository");

// TonyueHne HEAD koMMuTa

git_object *head_commit;

error = git_revparse_single(&head_commit, repo, "HEADA{commit}");
git_commit *commit = (git_commit*)head_commit;

// BblBOA HEKOTOPbIX aTpMbyTOB KOMMWTA Ha mneuaTb
printf("%s", git_commit_message(commit));

const git_signature *author = git_commit_author(commit);
printf("%s <%s>\n", author->name, author->email);

const git_oid *tree_id = git_commit_tree_id(commit);

// OuuncTtka
git_commit_free(commit);
git_repository_free(repo);

[lepBasg mapa CTpPOK OTKphIBAWT Git perosutopui. Tum git_repository mpeacTaBisieT cO60M
CCBUIKY Ha peIlO3UTOPHUM C KellleM B IaMATU. ITO CaMbI IIPOCTOM MeTOZ, €ero MO’KHO
HUCII0JIb30BaTh eC/IM BBl 3HaeTe TOUHBIN IIyTh K paboyeMy KaTasIoI'y PeIIO3UTOPUS WUJIN K KaTaory
.git. KpoMe 3Toro, CyIiecTBYIOT MeTOAbI git_repository_open_ext, KOTOpBIM IIpUHHMaeT Habop
IapaMeTpOB IS IIOMCKa PeIlo3uToOpHUs, git_clone U COIYTCTBYIOIME — IJIs1 CO34AaHUS JIOKAJIbHOU
KOIIMU YIAJIEHHOTO PEero3uTopUsa U git_repository_init—IjId co3mMaHUAd HOBOTO PEIIO3UTOPUSA C
HYJIA.

Cienyrolnuii 6JI0K KOJia HCIIOJIb3yeT CHUHTAKCUC rev-parse (cM. CCBIIKM Ha BeTKU), YTOOBI
II0JIYYUTh KOMMUT, Ha KOTOpbIH yKaseiBaeT HEAD. Bo3BpalliaeMblii THUII IBJISIETCS yKa3aTejeM Ha
CTPYKTYpPY git_object, KoTopas mpeacTaBJsieT JIOO0M 00bEeKT, XPaHAIUNUCSI BO BHYTPeHHeN 6ase
OaHHBIX Git. git_object ABgeTCS «pPOAUTENBCKUM» VI HEKOTOPBIX APYIUX TUIIOB; BHYTPEHHISA
CTPYKTypa BCeX 3TUX THUIIOB OJWHAKOBasg M COOTBETCTBYeT git_object, Tak 4YTO BBl MoOXKeTe
OTHOCUTEJIbHO 6e3omacHO IIpeo6pa3oBbBIBAaTH THUIIBI JApPyr B JApyra. B HalleM ciydae
git_object_type(head_commit) BepHET GIT_O0BJ_COMMIT, Tak 4YTO MBI BIIpaBe IIPUBECTH THII K
git_commit.

Cremyroniuii 6;10Ka Kofla TOKa3bkIBaeT KaK IOJYUYUTDH JOCTYII K CBOMCTBAM KOMMHUTa. IIocmemHsIs
CTpOYKa B 3TOM ¢parMeHTe KoZia HCIIOJIb3yeT TUI ¢it_oid—3To BHyTpeHHee IIpe/icTaBJIeHUE
SHA-1 B Libgit2.

rJIH,Z[H Ha 3TOT IIpHUMeEP, MOKHO Cie/IaThb HECKOJIBKO BEIBO/JIOB:

* Eciii BBl OOBSIBWIIN yKasaTesb U Ilepefaju ero B ofHy u3 QyHKIUU Libgit2, To oHa, cKopee
BCero, BEPHET I1eJIOUUCIEeHHBIN KO, OIIUOKU. 3HaueHUe 0 03HAUaeT YCIIEIIHOEe BBHIIIOJTHEHUE
omepariuy, BCé YTO MeHbIIle — 03HavaeT OITHUOKY.

* Eciu Libgit2 Bo3BpalrjaeT BaM yKa3aTeJslb, Bbl OTBETCTBEHHEHI 32 OUHCTKY PECYPCOB.

* Eciu Libgit2 Bo3BpaljaeT const-ykasaTesb, BaM He HY)KHO 3a00THUTCA O €ro OYUCTKe, HO OH
MO’KeT 0Ka3aTbCs HEBAIHUHBIM, eCJIH 00beKT Ha KOTOPHIN OH CChLIaeTcs OyfeT YHUUTOKEH.
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e JTrucath Ha C— HECKOJIbKO CJI0KHOBATO.

[TocsieqHUM IIYHKT HaMeKaeT Ha MaJIOBEPOSITHOCTh MCIIOJb30BaHUg C 1ipu pabore c Libgit2. K
CYaCThIO, CYI[eCTBYeT psAx O0OEpTOK Hap Libgit2 g pasjMuyHBIX I3BIKOB, KOTOPBIE II03BOJISIOT
IIOBOJIBHO YZI0O0HO paboTaTh ¢ Git pernosuTOpUsAMHU, KUCIIOJIL3YS Balll 3bIK IIPOTPaMMUpPOBaHUA U
cpely HcCHOJIHeHUs. /laBaliTe B3IVIIHEM Ha TOT JKe IIpUMep, TOJIBKO HallMCAaHHBIA C
HUcrosb3oBaHueM Ruby u 06épTku Hax Libgit2 mox HasBaHueM Rugged, KOTOPYX0 MOXKHO HaWTH
Ha https://github.com/libgit2/rugged.

repo = Rugged::Repository.new('path/to/repository')
commit = repo.head.target

puts commit.message

puts "#{commit.author[:name]} <#{commit.author[:email]}>"
tree = commit.tree

Kak BuUTe, KOZ, TOpas/io MeHee 3arpOMOKIEH. Bo-TiepBhIX, Rugged UCIIO/Ib3yeT UCKIIOUEeHUs: OH
MOXKeT KUHYTh oIubKy Tuma ConfigError mum ObjectError 4TOGHI IIPOCUTHAJIU3UPOBATH O COOe.
Bo-BTOpPBIX, HeT HEOOXOAMMOCTH SBHO OCBOOOXKIATh PeCcypchl, IoToMy dYTo B Ruby ecTb
BCTPOEHHBIN COOpPIUK Mycopa. /laBaiiTe IIOCMOTPUM Ha 0ojiee CJIOKHBIM IIpUMep — CO3JaHue
KOMMMTA C HYJIS:

blob_id = repo.write("Blob contents", :blob) ®

index = repo.index
index.read_tree(repo.head.target.tree)
index.add(:path => "newfile.txt', :o0id => blob_id) @

sig = {
:email => "bob@example.com",
:name => "Bob User",
:time => Time.now,

commit_id = Rugged::Commit.create(repo,
:tree => index.write_tree(repo), ®
:author => sig,
:committer => sig, @
:message => "Add newfile.txt", ®
:parents => repo.empty? ? [] : [ repo.head.target ].compact, ®
:update_ref => "HEAD', @
)
commit = repo.lookup(commit_id)

@ Co3maHue HOBOTO blob, BK/IFOUAOIIET0 COIep>KUMOe HOBOTo datia.
@ 3armosTHEeHUE HHEKCA COeP KUMBIM fiepeBa HEAD u mo6aByieHHe HOBOTO ¢aiiia newfile. txt.

@COS,ILEIHI/IG HOBOTO [1epeBa B base JaHHBIX 00BbEeKTOB U HCHOJIb30BAaHHE €T0 IJId HOBOTO
KOMMHMTaA.
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@ MBI UCIIOJIB3yEM OJIHY U TY >Ke IIOAIIHCH /1 aBTOpa ¥ KOMMHUTEpa.
® CoobIieHre KOMMHUTA.

® IIpu co3maHUK KOMMUTA HY>KHO YKa3aTh €0 IMPeKoB. /I 9TUX Iiesiefl MBI UcIToIh3yeM HEAD
KaK eJUHCTBEHHOTI0 POSUTEJIA.

@ Rugged (xak u Libgit2) momoHUTeIEHO MOTYT 06HOBUTL HEAD IIpH CO3IaHUK KOMMUTA.

Hcrionb3ys mosydeHHOe 3HadyeHHe SHA-1 Xellla HOBOIO KOMMHTA, MOKHO IIOJIyYUTH 00BHEKT
Tuna Commit.

Kop Ha Ruby npudareH ¥ 4uCT, a 6iarogapss ToMy 4To Libgit2 nesaeT oCHOBHYIO paboTy emjé u
BBIIIOJIHSIETCS JOBOJIBHO OBICTpO. Ha ciy4dail eciu BbI ITHIleTe He Ha Ruby, MBI paccMoTpuM
npyrue 06épTku Hap Libgit2 B OGEpTKY 1151 TPYTUX SI3BIKOB.

PacmmupenHass yHKIIHOHAIBHOCTD

Libgit2 obyiafaeT psAoM BO3MOKHOCTEH, BBIXOJAIIMX 3a PAMKH CTaHAAPTHOTO Git. OfHa U3 TaKUX
BO3MOJXKHOCTel — pacliupsieMocTb:  Libgit2  Io3BoJsideT  HMCIIO/Ib30BaTh  HeCTaHAapTHBIE
UHTepQencel I psfia ollepaliydii, TaKUM 00pa3soM BBl MOXKeTe XPaHUTb OOBEKTHI II0-HHOMY,
He)KeJIM 3TO [lejlaeT CTaHZapTHHIM Git. Hampumep, Libgit2 1103BoJIIeT MCIIOJIB30BaTh
HeCTaHJapTHbIe XpaHUJIMINA /11 KOHQUTYpaIliy, CChIIIOK ¥ BHYTPeHHe! 6a3bl JaHHBIX 00 beKTOB.

JlaBaliTe B3IJIIHEM, KaK 3To paboraeT. Kojx HUPKe 3aMMCTBOBaH U3 IIPUMepOB, HAIIMCAHHBIX
KOMaHI0M pa3paboTuyukoB Libgit2, BbI MO)KeTe 03HAaKOMMTBLCS C HUMH Ha https://github.com/
libgit2/libgit2-backends. BOoT KaK MO>XHO HCIIOJIb30BaTh HeCTaHAAPTHOE XPaHUJIUILE A 6asbl
IAaHHBIX 00bEKTOB:

git_odb *odb;
int error = git_odb_new(&odb); @®

git_odb_backend *my_backend;
error = git_odb_backend_mine(&my_backend, /*:--*/); @

error = git_odb_add_backend(odb, my_backend, 1); ®

git_repository *repo;
error = git_repository_open(&repo, "some-path");
error = git_repository_set_odb(repo, odb); @

(3amembme, owUbOKU nepexeamulearomest, Ho He obpabamslearomcs. Mvl Hadeemcs, 8aul KOO syHule
Hauweeo.)

@ VHunumanusanusg uHTepdeiica miIt IycTod 6a3bl JAHHBIX O0O0BHEKTOB, KOTOPHIH OyneT
HCII0JIb30BAaThCSI KaK KOHTeMHep i1 BHYTPeHHUX MHTep(elicoB, KOTOpble OYAYT BBHIIIOIHATH
pabory.

(@ VHHUIHATH3aITUsI ITPOU3BOJILHOTO BHYTPEHHET0 HHTepderica 6a3bl JaHHBIX 00HEKTOB.
® Jlo6aByieHHEe BHYTPEHHETO HHTEPderica K BHEIITHEMY.

@ OTKpBITHE Pemo3UTOPHsI W HACTPOHKa Ha HCIIOIb30BaHME COGCTBEHHOM 6asbl s IIOMCKA
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00BLEKTOB.

YTo >Xe CKpHITO BHYTPH git_odb_backend_mine? 9To Bama co6cTBeHHas peanusanus 6asbl JaHHBIX
00BEKTOB, I7Tle BBl MOJXKeTe [leslaTh YTO YIOJHO, JIUIIL OBl II0JI9 CTPYKTYPHRI git_odb_backend 6blim
3alloJIHeHB] BepHO. HarpuMep, BHYTPU Modcem ObITH CIe YOI KOZ;:

typedef struct {
git_odb_backend parent;

// [ononHuUTebHble nons
void *custom_context;

} my_backend_struct;

int git_odb_backend_mine(git_odb_backend **backend_out, /*:--*/)

{
my_backend_struct *backend;
backend = calloc(1, sizeof (my_backend_struct));
backend->custom_context = :;
backend->parent.read = &my_backend__read;
backend->parent.read_prefix = &my_backend__read_prefix;
backend->parent.read_header = &my_backend__read_header;
Jf ooc
*backend_out = (git_odb_backend *) backend;
return GIT_SUCCESS;

}

BakHbBIFT MOMeHT: B my_backend_struct mepBoe moJsie JO/DKHO OBITH CTPYKTYpOM git_odb_backend,
4TO 00eCIIeYHUT pacllojio’KeHHe II0JIeM B IIaMATH B ¢popMarte, okupgaeMoM Libgit2. OcraBiinecs
I10JI1 MO>KHO pacliojiaraTh IIPOM3BOJIBHO, a CaMa CTPYKTypa MOXKeT OBITH JIFOO0I0 HYKHOI'O BaM
pasmepa.

DYHKIMSI MHUITHAIU3AIMM BBIJe/SeT IIaMATh II0J CTPYKTYpPY, YCTaHaBJIWBaeT IIPOM3BOJIbHBIN
KOHTEKCT U 3all0JIHseT II0JI CTPYKTYPHI parent, KOTOpble HEOOXOAUMO IO ep>KUBATh. B3IIgHUTe
Ha ¢air include/git2/sys/odb_backend.h B ucxomHOM Koje Libgit2 uT06BI y3HAThH IIOJIHBINA CIIMCOK
CUTHATYyp [LOCTYIIHBIX METOZ0B; B BallleM KOHKPeTHOM CJIy4yae Bbl CaMU pelllaeTe, KaKue U3 HUX
He00X0IMO UMILJIEMEHTHUPOBATh.

O0EépTKHU /151 APYTUX SI3BIKOB

V Libgit2 ecTh IIPUBA3KHU /I MHOTHUX S3bIKOB. 3[1eCh MBI IIPUBe/IEM JIMIIb [TapOYKy HeOOJIbIINX
IIPUMePOB; IIOJIHBIN CIIMCOK II0//lep>KUBaeMBbIX SI3bIKOB ropaszio IIMpe U BKIIOYaeT B cebs, cpefu
npoyero, C++, Go, Node.js, Erlang 1 JVM, Ha pa3HBIX CTafUAX 3peoCTH. OPUITHATBbHBINA CIIMCOK
06EPTOK MOKHO HaWTH Ha https://github.com/libgit2. IIpuMepsl Kojga HM)Ke II0Ka3bIBAT KaK
HOJy4YUTh coob1ieHre HEAD-KoMMuTa (4TO-TO THIIA git log -1).
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LibGit2Sharp

Ecom Bbl nmmrere 1of matgopmel NET / Mono, LibGit2Sharp (https://github.com/libgit2/
libgit2sharp) —To, 4TO BBl HMCKaJX. JTa OMOIMOTeKa HamumcaHa Ha C# U Bce IIpsIMble BBISOBBI
MmeTo0B Libgit2 TiiaTesbHO 06EPHYTHI B yrpaBisgeMblid CLR ko, BOT Kak 6y/eT BHIVISIIETh HaIll
IpuMep:

new Repository(@"C:\path\to\repo").Head.Tip.Message;

Taxoke cymtectByeT NuGet makeT I [eCKTOITHBIX Windows-IIpHJIOKeHUH, KOTOPBIM IIOMOXKeT
HayaThb pa3paboTKy eIjé ObICTpee.

objective-git

Ecoim BBl IHIIIETe IIPUJIOXKEHHWE [JI1 MPOAYKIIMM Apple, TO CKopee BCero OHO HamMCaHO Ha
Objective-C. O6épTka Hap Libgit2 B aToM ciydae HasbiBaeTcd Objective-Git: (https://github.com/
libgit2/objective-git). IIpuMep Koxa:

GTRepository *repo =

[[GTRepository alloc] initWithURL:[NSURL fileURLWithPath: @"/path/to/repo"]
error:NULL];
NSString *msg = [[[repo headReferenceWithError:NULL] resolvedTarget] message];

Objective-git IIOJIHOCTBH HHTepolepabeseH C HOBBIM A3bIKOM Swift, Tak 4YTO He O60UTech
epexoauTh Ha Hero ¢ Objective-C.

pygit2

O6éptka Hapx Libgit2 niia Python HaseiBaeTcs Pygit2, eé MOXKHO HaUTH Ha https://www.pygit2.org. 1
Halll IIpuMep OyeT BBIIVIAETh TaK:

pygit2.Repository("/path/to/repo") # oTkpbITb penosuTopuii

.head # nonyunTb Tekylyk BeTKY
.peel(pygit2.Commit) # nonyunTb KOMMUT
.message # npounTaTb coobleHune

AOIIOJIHI/ITEJIBHBIE MaTepHuaabl

KoHeuyHO ke, II0JIHOe OIIMCaHKe BO3MO>KHOCTel Libgit2 BEIXOMUT faieKo 3a IIpefiesibl 3TOM KHUTH.
Eci BBl XOTUTe IIOAPOOHee 03HAaKOMUTHCA C Libgit2, Mo)keTe HauaTh C JOKyMeHTalluu K API
https://libgit2.github.com/libgit2 ® Habopa pykoBoacTB https://libgit2.github.com/docs. /g
IPUBA30K K IPYTUM g3bIKaM, 3aryiiHUTe B README U MCXOZHUKU TECTOB, JOBOJIBHO YaCTO B HUX
BCTPEYarTCs CChIJIKM Ha I10JIe3HbIe MaTepHaJIbl 110 TEMe.
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JGit

Ec/ii BBI XOTUTe UCII0JIb30BaTh Git U3 Java-IiporpaMM, CylllecTByeT 6M6IrMoTeKa 11 paboTsl ¢ Git,
HasblBaeMmas JGit. OHa [0OCTaTOYHO IIOJHO peau3yeT QYHKIIMOHAJIBHOCTH Git, HalmcaHa Ha
YMCTOM Java ¥ IIMPOKO MCIIOJIb3yeTcd Java coobiecTBOM. IIpoekT JGit HaXOAUTCA II0[ OIIeKOM
Eclipse 1 pacrioyioykeH 110 agpecy https://www.eclipse.org/jgit.

IIpuctynas K paéore

CyijecTByeT HeCKOJIBKO CIIOCO00B [1006aBUTH JGit B IIpOEKT M HayvaThb IIHMCaTb KOA C
HCIIOJIb30BaHUeM IIpemocTaBigieMoro API. Bo3MO’XHO, caMBbIil IIPOCTOM IIYTh — UCIIOJIb30BaHUE
Maven: rogkIr0ueHre 6UOJIMO0TEKU IIPOUCXOAUT IIyTEM 06aBIeHUS CIeAYIOIUX CTPOK B CEKITUI0
<dependencies> B Ba1reM pom.xml:

<dependency>
<groupId>org.eclipse.jgit</groupIld>
<artifactId>org.eclipse.jgit</artifactId>
<version>3.5.0.201409260305-r</version>
</dependency>

C MOMeHTa BBIXOJla KHUTHU CKOpee BCero MOSIBUJINCHL HOBBIE Bepcud JGit, IpoBepbTe 06HOBJIEHUSA
Ha https://mvnrepository.com/artifact/org.eclipse.jgit/org.eclipse.jgit. ITocre 06HOBJIEHUS
KoHuUryparuu Maven aBToMaTUUeCKU cKkadaeT JGit Hy)KHOM BepCUU U J06aBUT €é K IIPOEeKTY.

Ecyu BBI yIIpaBJsieTe 3aBUCUMOCTSAMU BPYUYHYIO, COOpaHHbIe OMHapHbIe IaKeTs! JGit ZOCTYIIHEI Ha
https://www.eclipse.org/jgit/download. Mcrionb30BaTh UX B CBOEM IIPOEKTe MOJKHO CJIEAYIOIIIUM
crroco6om:

javac -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App.java
java -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App

Ciay>xe0HbIH API

V JGit ects gBa ypoBHs API: ciry>ke6HBIN («plumbing» API, «Tpy6oIIpoBOf») U I10JIb30BaTEIbCKUN
(«porcelain» API, «papdop»). ITa TEpMUHOJIOTUSA 3aUMCTBOBaHa U3 caMoro Git u JGit pa3zmesiéH Ha
IBe yacTy: «papdopoBriii» API mpemocraBiigeT yA00HbIe MeTOABI [JI1 PaCIIPOCTPaHEHHEBIX 3a7a4
IIPUKJIAHOTO YPOBHA (TeX, AJIA pellleHus KOTOPBIX BbI ObI UCII0JIB30BaIH 00bIUYHBIE Git-KOMaH/bI)
U «CaHTeXHWYeCKUW» APl I IpIMOro B3aUMOJEWCTBUA C HHU3KOYPOBHEBBIMU 00 beKTaMU
PEeIo3UTOPHA.

HauasibHas TO4YKa OOJIBLIIIMHCTBA CIleHapHeB MCII0JIb30BaHUA JGit— Kiacc Repository U ImepBoe,
4TO HeOoO0XOAUMO CcJeslaThb —3TO CO03JaTh OOBEKT [JaHHOIO Kjacca. /Ijid pero3suTopueB
OCHOBAHHBIX Ha QpalyIoBOM cucTeMe (Za, JGit IT03BOJIgeT UCII0Ib30BaTh APyTHe MOZe/Id XpaHeHMs)
9Ta 3aJjava pellaeTcs C IIOMOIIbI0 Kyacca FileRepositoryBuilder:
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// Co3paHne HOBOrO PEerno3nTOpUA; KaTasior AOSIKEH CyleCTBOBaTb
Repository newlyCreatedRepo = FileRepositoryBuilder.create(

new File("/tmp/new_repo/.git"));
newlyCreatedRepo.create();

// OTKpbITb CyLECTBYIOLWNIA Peno3nTOopui

Repository existingRepo = new FileRepositoryBuilder()
.setGitDir(new File("my_repo/.git"))
.build();

BBI30BBI METOIOB OHJIZiepa MO>KHO 00 beIUHATH B IIEII0UKY UTOOBI YKa3aTh BCIO MHPOPMAIIUIO I
IIOMCKa PeNo3UTOpUs He3aBUCHUMO OT TOTO, 3HAaeT JIM Ballla IIporpaMMma ero TOYHOe
MeCTOpPACIIOJIOKeHHe WJIW HeT. MO)XKHO YMTaTh CHUCTeMHble IlepeMeHHBIe (.readEnvironment()),
HayvaThb IIOUCK C IIPOM3BOJILHOIO MecTa B paboueM Katasore (.setWorkTree(:++).findGitDir()), mau
IIPOCTO OTKPBITH KATAJIOT .git 10 yKasaHHOMY Iy TH.

ITocse co3maHus o6beKTa TUIa Repository, BaM 6y/eT JOCTyIeH IMUPOKUY Habop ollepariii Has
HuM. KpaTkuii mpumep:

// TlonyueHue CCbINKn
Ref master = repo.getRef("master");

// TlonyuyeHne obbekTa, Ha KOTOPbIA OHA ykKa3biBaeT
ObjectId masterTip = master.getObjectId();

// Wlcnonb3oBaHWe CUHTaKCKCa rev-parse
ObjectId obj = repo.resolve("HEADM{tree}");

// TlonyueHne <«Cblpbix> OAHHbIX
ObjectLoader loader = repo.open(masterTip);
loader.copyTo(System.out);

// Co3gaHune BeTKU

RefUpdate createBranch1 = repo.updateRef("refs/heads/branch1");
createBranch1.setNewObjectId(masterTip);
createBranch1.update();

// YpaneHune BeTKW

RefUpdate deleteBranch1 = repo.updateRef("refs/heads/branch1");
deleteBranch1.setForceUpdate(true);

deleteBranchl.delete();

// PaboTa C KOHpUrypaumemn
Config cfg = repo.getConfig();
String name = cfg.getString("user", null, "name");

TyT IPOUCXOIUT MHOTO HHTEPECHOTO, TaBaliTe pa3bepémcs 110 IIOPSIIKY.
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[lepBasi CTpOKa IIOJIydaeT yKasaTeJb Ha CChUIKY master. JGit aBTOMaTH4YeCKHd II0JIydaeT
aKkmya/bHyro HMHQOpMAaIU O master, XpaHuMyro 10 yTu refs/heads/master, U Bo3Bpaljaet
00BEKT, IIPefOCTABJSIOIIMN AOCTYH K HMHQOpPMAIMU O CChLJIKe. BBl MOYKeTe IIOJIYUYUTb HMS
(.getName()), a TakoKe I1es1eBOM 00BbEKT IIPIMOM cChUIKU (.getObjectId()) MM CCBUIKY, HA KOTOPYIO
yKa3bIBaeT Apyrasi CUMBOJIbHasA cchliIKa (.getTarget()). O6beKThl THUIla Ref Taxoke ciykaT Ijid
IIpeJCTaBJIeHUs CChIJIOK HA Terd MW CaMHX TeroB; BBl MOJKETE€ Yy3HaTbh, SBJIIETCH JIU Ter
«KOHEUYHBIM» («peeled»), T. e. cChLITaeTCs JIM OH Ha I1eJIeBOM 00beKT II0TeHIINaIbHO JJIMNHHOMN I1elT!
TETOoB.

Bropas cTpoka mosiydyaeT 06 beKT Ha KOTOPBIM yKasbIBaeT cChlIKa master B Buze Objectld. Objectld
npencTaBaaloT SHA-1-xelll 00beKTa, KOTOPBIM, BO3MOYKHO, COXpaHEH BHYTPU 0asbl JaHHBIX
00bekTOB Git. Ciieiyroiast CTpoKa II0X0>Ka Ha HpPeJbIAYyINyI0, HO HCIIOJIb3yeTCs CUHTAKCHUC rev-
parse (cM. fmeTaau B CCBIIKA Ha BeTKH); BBl MOYKeTe HUCII0JIb30BaTh JIF00H, IOAXOIAIINN GopMaT U
JGit BepHET /1160 BasuaHbIM Objectld 119 ykazaHHOro 06'beKTa, 160 null.

Crenyromiyie 1Be CTPOKHM IIOKasbIBAalOT, KaK MOJKHO IIOJIy9UTH COZlep>KHUMOe 00beKTa. B aTom
IpuMepe MBI ucnosb3yeM ObjectLoader.copyTo() 4TOOBI lepefaTh cofep KUMOe ¢aiiyia IIPIMUKOM
B stdout, HO y ObjectLoader ecTb MeTOABI IJI1 UYTEHUSI TUIIA U pasMepa 00BbeKTa, a TakKKe JJII
CUUTBHIBAaHUS 00bEKTa B BHe MacCcUBa 0arTOB. /11 60JIBININX 00BHEKTOB (Y KOTOPBIX .islarge()
BO3BpalmaeTr true) MOJKHO HCIIOJIB30BaTh MeTOf .openStream() /IS OTKPBITHS IIOTOKA
I10CJIeI0OBATEIbHOIO UTeHUS 00beKTa 6e3 IIOJTHOM 3arpy3KH B IIaMSITh.

Ciemyroliie CTPOKM II0Ka3bIBAlOT, KaK CO3JaTb HOBYH BeTKy. MbI c034aéM O0OBEKT THIla
RefUpdate, ycraHaB/irBaeM HEKOTOpble IlapaMeTpbl W BbI3BIBaeM MeTO[ .update() YTOOHI
UHUITMUPOBATh U3MeHeHUe. [Iocsie 3TOTO MBI yAajisgeM 3Ty ke BeTKy. O6paTuTe BHHMaHUe Ha
He00X0IUMOCTb BbI30Ba .setForcelpdate(true) msg KoppeKTHOM paboThl; HHaye BbI3OB .delete()
BepHET REJECTED 1 HMYero He IIPOU30MULET.

[TocmegHUM KycOK KoZia IIOKas3blBaeT KaK IIOJIyYUTh IlapaMeTp user.name M3 ¢aiioB
koHburyparuu Git. CosmaHHBIM 00beKT Config OygeT MCII0JIb30BaTh OTKPBITHIM paHee
PEelO3UTOPUM [JIsI UTeHWs JIOKaJbHONM KOHQUIypaIvH, TakyKe OH aBTOMAaTHYeCKH HaXOIUT
¢daiiipl 106aJIbHOM U CUCTeMHOM KOHQUTYPAITUU U UCIIOJIb3yeT UX IJI1 UTeHUs 3HaUeHUH.

JTOo JIMIITb MaJiag 4yacTh ciay>ke6Horo API JGit; B BarreM pacrnopsoKeHHUH OKayKeTcs Topaszo 60JibIne
KJIaCCOB M MeTOA0B. MBI He IIOKasaJu KakK JGit obpabaTeiBaeT OINMOKHU. JGit HCIIOJIB3yeT
MeXaHU3M UCKJIIOUEHUU Java; HHOTZa OH 6pocaeT CTaHAApTHBIe MCKIoUeHus (Tuma 10Exception),
HHorga — crenupuruHsble g JGit (Harpumep NoRemoteRepositoryException, CorruptObjectException
u NoMergeBaseException).

ITosb3oBaTeabCcKui API

Ciy>xke6HbIe API 10CTaTOYHO BCEOOBEMIIIOITH, HO CI0KHBI B UCIIOJIL30BaHUU /I IIPOCTHIX 3a/a4
BpoZie nob6aBiieHusa ¢alisia B MHJEKC WJIM CO3JaHusd HOBoro komMmwura. Y JGit ectb API 6osee
BBICOKOI'0 YPOBHS, BXOZHAsl TOUKa B KOTOPBIN — 9TO Ky1acc Git:

Repository repo;
// co3paHue penosuTopua. ..
Git git = new Git(repo);
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B kitacce Git MOYKHO HAaUTH OTJIMYHBIA HaOOpP BBICOKOYPOBHEBBIX «TeKyuynx» MeTonoB (builder-
style / fluent interface). /laBaiiTe B3IVITHEM Ha IpUMep — Pe3yJbTaT BBIIIOJHEHUSI 3TOr0 KOZa
HammoMuHaeT git ls-remote:

CredentialsProvider cp = new UsernamePasswordCredentialsProvider("username"”,
"p4sswdrd");
Collection<Ref> remoteRefs = git.lsRemote()
.setCredentialsProvider(cp)
.setRemote("origin")
.setTags(true)
.setHeads(false)
.call();
for (Ref ref : remoteRefs) {
System.out.println(ref.getName() + " -> " + ref.getObjectId().name());

TyT IokasaH 4acThIM C/lydal UCII0JIb30BaHUA KIacca Git: MeTOo/bI BO3BpAIllal0T TOT ke 00beKT, Ha
KOTOPOM BBI3BaHBI, UTO II03BOJISIET YepesoBaTh UX APYT 3a APYroM, yCTaHaBJIUBas IlapaMeTphl, a
BBIIIOJIHEHUE IIPOMCXOAUT IIPH BbI30Be .call(). B 3ToM ITprMepe MBI 3alIpalIvBaeM C yAAJIEHHOTO
PeIlo3uTOpHUs 0rigin CIKMCOK TeroB, MCK/IXYasg BeTKH. O6paTuTe BHHMaHHe Ha HCII0Jb30BaHUe
kiacca CredentialsProvider g ayTeHTUQUKAIIUU.

MHOXeCcTBO KOMaH/[ JOCTYIIHO B Kiacce Git, BKirouad Takue Kak add, blame, commit, clean, push,
rebase, revert, reset u ipyrue.

JlOIIOJTHUTe/IbHbIE MaTepHuajabl

JTO JIMIIL HeOOJIBLIIION IIPUMep BCeX BO3MOXKHOCTel JGit. EcIM BBl 3aMHTepecOBaHBI B 6oJiee
neTajabHOM paboTe ¢ JGit, BOT CIIMCOK UCTOYHUKOB MHGOPMAIIUH IJI CTapTa:

* OdpunmanbHas gokyMeHTanus 1o JGit API goctynmHa B MHTepHeTe Ha https://www.eclipse.org/
jgit/documentation. 3To 06PIKHOBEHHBIH Javadoc, Tak 4To Bala jrobumMas IDE MoKeT cKauaTh
eé 1 MCII0JIb30BaTh 0 QIIaiiH.

* «[loBapeHHas KHUTra» JGit, pacrioyio’keHHas 110 aapecy https://github.com/centic9/jgit-cookbook,
BKJ/IIOYaeT B ce0s1 MHOT'O TOTOBBIX PellelITOB UCII0/Ib30BaHUA JGit A1 pellleHus TeX MJIN UHBIX
3azad.

go-git

Jiga mHTerpaniuu Git B cepBHUCH], HallMCaHHBIe HA g3bIKe Golang, cylecTByeT OMOJMOTEKa Ha
yucToM Go. OHa He HUMeeT COOCTBEHHBIX 3aBHUCHUMOCTEMN, II03TOMY He IIOZBeprKeHa OIIHOKaM
PYYHOro yIlpaBJleHUs IaMAThbI0. Tak ke sTa 6MOJIMOTeKa IIpo3payHa s CTaHLapTHHIX Golang
YTUJIUT aHalKu3a IIPOU3BOJUTEJHLHOCTH, TAKUX Kak IIpodaiiieps! morpebiaenusa LIIV u maMmary,
IeTeKTOP TOHKU U PYTUX.

g0-git OpHMeHTHPOBAH Ha pacCIIUPsSieMOCTb, COBMECTHUMOCTb U IIOJJEepKUBaeT OOJIBIIHUHCTBO
nofkIroYaeMbIX API, KoTOphkle OIIMCaHBI 37ech https://github.com/go-git/go-git/blob/master/
COMPATIBILITY.md.
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BoT mpocToi mpuMep UCIoIb30BaHusA Go API:

import "github.com/go-git/go-git/v5"

r, err := git.PlainClone("/tmp/foo", false, &git.CloneOptions{
URL: "https://github.com/go-git/go-git",
Progress: os.Stdout,

)

Kak ToJIbKO y Bac ecTb 3K3eMILIIpP Repository, BBl MOKeTe IIOJIYyUUTh MOCTYH K MHPOPMAIlUU U
HU3MEHSTDH €eé:

// nonydyaem BeTky no ykasatento HEAD
ref, err := r.Head()

// monyyaeM obbekT KOMMUTa Mo ykasateno ref
commit, err := r.CommitObject(ref.Hash())

// nonydyaem UCTOPUKD KOMMWUTA
history, err := commit.History()

// MpoxoAuM Mo KOMMWUTaM W1 BbIBOAMM KaXAbld N3 HUX
for _, ¢ := range history {
fmt.Println(c)

PacmmupenHass yHKIIHOHAIBHOCTD

go-git o06s1aZlaeT HEKOTOPBHIMU MOIOJHUTEJbHBIMU QYHKITUSIMH, OJHA M3 KOTOPHIX — 3TO
IIOJK/II0OUaeMOe XPaHIJIHINe, YTO OJIM3KO II0 CMBICTY C OskeHmamu Libgit2. Peanusarius IIo
YMOJTUaHUI0 — XPaHIIHIIE B TaMSTH, KOTOPOe 0YeHb OBICTPO paboTaer.

r, err := git.Clone(memory.NewStorage(), nil, &git.CloneOptions{
URL: "https://github.com/go-git/go-git",
3]

[TogkroyaeMoe XpaHWIHILe IIpefoCTaBjsseT MHOIO WHTEPeCHBIX BO3MOXKHOCTel. Hampuwmep,
https://github.com/go-git/go-git/tree/master/_examples/storage 1103BoJigeT BaM COXPaHATh CCBLIKH,
00 beKTHI U KOHQUTYpAITUIO B 6ase TaHHBIX Aerospike.

Jlpyrass 0c06€HHOCTh — rrubkKas abcrpakmusa GparoBoM cucTeMsl. Mcmosb3ys https://pkg.go.dev/
github.com/go-git/go-billy/v5?tab=doc#Filesystemm Jierko coXpaHATH Bce (Qaiyibl pPasHLIMU
criocobaMu: yIrakoBaB UX BCe B OJJUH apXUB XpPaHUTh Ha [IUCKe WU [lep>KaTh B IIaMSITH.

Emé omHa IIpoABUHYTAs BO3MOYKHOCTh—3TO TOHKO HacTpauBaeMbli HTTP KiIMeHT, Kak
HaIlpuMep BOT 9TOT https://github.com/go-git/go-git/blob/master/_examples/custom_http/main.go.
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customClient := &http.Client{
Transport: &http.Transport{ // npuHumaTb nobon ceptudurkat (nNonesHo npwu
TeCTUPOBAHUMN)
TLSClientConfig: &tls.Config{InsecureSkipVerify: true},
b

Timeout: 15 * time.Second, // TarmayT B 15 cekyHA
CheckRedirect: func(req *http.Request, via []*http.Request) error {
return http.ErrUselLastResponse // He cnepoBaTb nMepeHanpaBfeHUAM

}I

// Teperpyxaem http(s) npoTokon nMo ymMonuyaHuWo A8 MCNOSIb30BaHUA COBCTBEHHOrO
KJIMeHTa
client.InstallProtocol("https", githttp.NewClient(customClient))

// KnoHnpyemM penosmTopuin UCMOSb3YA HOBbIM KJIMEHT, ecnu npoTokon https://
r, err := git.Clone(memory.NewStorage(), nil, &git.CloneOptions{URL: url})

JlOIIOJTHUTEe/IbHbIE MaTepHuajabl

[ToyTHBIN pa3bop BO3MOKHOCTEN gO-git BHIXOAUT 3a paMKU 3TOM KHUTHU. EC/IM BBl XOTUTE IIOJIYYUTH
6oJsibllle MUHOpPMALIUM O gO-git, BOCIOJB3yUTech [MoKyMeHTanueinr K API https://pkg.go.dev/
github.com/go-git/go-git/v5 u mpuMepaMu HCIIOJAb30BaHUA https://github.com/go-git/go-git/tree/
master/_examples.

Dulwich

Taxk >xe cyiiecTByeT peasnusanud Git Ha yucTtoM Python — Dulwich. IIpoekT pasmenaercs 3zgech
https://www.dulwich.io/ Ilenpr0 1mpoekTa sBJgeTCd IIpefoCTaBjieHHe UWHTepdeiica K Git
PenosuTopuaM (KakK JIOKaJIbHBIM, TaK U yAaJIeHHBIM) HCIIOJb3ysl YUCTHIA Python, a He BbI3bIBag
Git. B HEM HCIIOJIB3YIOTCA [OIOJHUTE/JbHBIe pacliupeHus Ha C, KOTOpble CYILeCTBEHHO
YBeJINYUBAIOT IIPOU3BOAUTEIBLHOCTD.

Dulwich cienyet nusariny Git 1 paszgesisseT API Ha 1Ba YpOBHSA: CAaHTeXHUKa U papdop.

HaanMep, TaK BBIIVIAOWUT HCIIOJIb3OBAHHWE HH3KOYPOBHEBOTO API IJIA IIOJIYyYEeHHS COOGI_U;eHI/IH
II0C/IEAHETO KOMMUTA:
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from dulwich.repo import Repo

r = Repo('.")

r.head()

# '57fbe010446356833a6ad1600059d80b1e731e15"

¢ = r[r.head()]
c
# <Commit 015fc1267258458901394d228e39f0a378370466>

c.message
# 'Add note about encoding.\n'

UTO6BI BBIBECTH JIOI KOMMMTA WCIIOJBL3YS BBICOKOYPOBHEBBHIUM ¢GapdopoBeiii API, MOXKHO
UCII0JIb30BATh:

from dulwich import porcelain
porcelain.log('.", max_entries=1)

#icommit: 57fbe01044635683336ad1600059d80b1e731e15
#Author: Jelmer Vernooij <jelmer@jelmer.uk>
#Date:  Sat Apr 29 2017 23:57:34 +0000

AOIIOJIHI/ITEJIBHBIB MaTepHuaabl

JlokymeHTanyio K API, pyKOBOACTBO U MHO’KeCTBO IIPUMEPOB pellleHUs CIIelIMPUUHBIX 3a/iau C
romoIne Dulwich Mo’kHO HaliTH Ha opUIMAIBEHOM cauTe https://www.dulwich.io.
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IIpminoxenue C: Komauae! Git

B 3TOM KHUTe OBLIO II0Ka3aHO O0JIbINe lecATKa PasIMYHbIX KOMaHZ, Git ¥ MBI IIPUJIOKHUIN MHOTO
yCUJIMH, 4TOOBI paccKasaTb BaM O HUX, BBICTPOMB HEKHI JIOTHYECKHUM IIOPSAOK, IIOCTEIIeHHO
BHeJIPsIsi KOMaHBI B CIo>KeT. HO TaKo# IMOAXO0J «pa3Ma3sajl» OITUCAHUs KOMaH/I 110 BCei KHUTe.

B 3TOM IIpUJIOKeHUU MBI IIPOUIEMCS 10 BCeM KOMaH/IaM, 0 KOTOPBIX IIJIa peydb, ¥ CTPYIIIUpyeM
UX II0 CMBICTY. MBI paccKajkeM, 4YTO AesaeT Kakaasi KOMaHZa U yKakeM IJIaBhl B KHUTe, I7ie 3Ta
KOMAaH/Ia UCII0Ib30BaIach.

Mo0>XHO HCIIOIb30BaTh ab0peBUATyphl [JIg ONIUHA. HampuMep, MOKHO
UCII0JIb30BaTh KOMaHAy git commit --a BMecTo git commit --amend. CokpalieHue

Q IIPUMEHUMO TOJIBKO IS TeX OIIIUM, IepBasi OykBa B HMEHHU KOTOPBIX He
SIBJISIeTCI HavaJIbHOU /I Apyrux. IIpM HallMCaHWU CKPUIITOB PeKOMEH[yeTCs
HCII0JIb30BaTh II0JTHOE Ha3BaHUE.

HacTpo¥ka u KOHQUrypanus

/IBe TOBOJILHO paclipocTpaHEHHbIe KOMaH/bI, UCII0JIb3yeMble KaK cpa3y IIocje yCTaHOBKHU Git, Tak
U B IIOBCeTHEBHOM IIpaKTHUKe JJIs1 HACTPOHKHU U ITOJTyUeHUs IIOMOIIN — 3TO config u help.

git config

CoTHU Belleil B Git paboTarT 6e3 BCAKOM KOHQUIYPAITUU, UCII0/Ib3Yd IIapaMeTpPhl I10 YMOTYaHUI0.
/1711 GOJIBIIIMHCTBAa M3 HUX BBl MOYKeTe 3aJaTh WHBIe YMOJIYaHUs, JIM60 BOBCE MCIIOJIbL30BaTh
coOCTBeHHbIe 3HaUeHUs. JTO BKJIOUaeT B cebd LiesIbli psif HaCTpOoeK, HauuHas OT Balllero UMeHU
U 3aKaHYMBAas I[BeTaMHU B TepMHHaJIe U BalllUM JIOOUMEBIM pefakTopoM. KoMaHza config XpaHUT
U yHhTaeT HaCTPOMKU B HECKOJILKUX ¢aliaX, TaK UTO BBl MOYKeTe 3a/laBaTh 3HAUEHU I7106aJIbHO
WU JIJI1 KOHKPETHBIX PeII03UTOPHUEB.

Komanpa git config McItonb3yeTcs MpaKTUUeCKU B KaXK[0U IJIaBe 3TON KHUTH.

B maBe IlepBoHayvasbHasg HacTpoika Git MBI MCIIOJIB30BaJIM 3Ty KOMaHAY A1 yKasaHUs UMeHH,
ajipeca 3JIEKTPOHHOM II0YTHI U pPelaKTopa eIlfé 710 TOr0, KaK HayaTh UCII0JIb30BaTh Git.

B mraBe IlceBgoHuMBI B Git MBI IIOKasajad, KaK MOYKHO MCIIOJIb30BaTh €€ IS CO3JaHUs
COKpAIlléHHBIX BapUAaHTOB KOMaHJ| C JJIMHHBIMU CIIMCKaMU OIIIIMY, YTOOBI He IeyaTaTh UX BCe
KaXKIbIU pas.

B miaBe IlepebasupoBaHye MBI HCIIOJIBb30BaJu config 4TOOBI 3afaTh IIOBeJeHUe --rebase IIO
YMOJIYaHUIO 11 KOMaHAEI git pull.

B rmaBe XpaHWUIUIIe YUETHBIX JaHHBIX Mbl UCIIOJIb30BAaMU €€ I 3aJaHus XpaHWIMUIA BalllUuxX
HTTP-tapoJen.

B mraBe PasBopadyrBaHUe KIHUYEBBIX CJI0B MBI IT0Ka3aad KaK HACTPOUTH QUIBTPHI COAEP>KIMOTO
IJIST TAaHHBIX, TIepeMeITlaeMbIX MeXKy HHIEKCOM U pabouei KOIHe.
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Hy u npakThuecKd Bcs iaBa Kounduryparys Git ocBsiiieHa 3ToH KoMaH/ie.

KomMmanpp! git config core.editor

ComracHO MHCTPYKIIUSAM, IIpUBENeHHBIM B IVIaBe BriO0op pepaxTopa, G0JIBIIMHCTBO PeJaKTOpPOB
MO>KeT OBITh YCTaHOBJIEHO CJIeIyIOITUM 00pas3oM:

Tabauya 4. Hcuepnvlearowjuil Cnucok KOMaHo no Hacmpotike core.editor

PemaxkTop
Atom

BBEdit (Mac, with command
line tools)

Emacs
Gedit (Linux)
Gvim (Windows 64-bit)

Kate (Linux)

nano

Notepad (Windows 64-bit)
Notepad++ (Windows 64-bit)

Scratch (Linux)

Sublime Text (macOS)

Sublime Text (Windows 64-bit)

TextEdit (macOS)
Textmate

Textpad (Windows 64-bit)

Vim
Visual Studio Code

VSCodium (Free/Libre Open
Source Software Binaries of
VSCode)

WordPad

Xi

Komanga

git config --global core.editor "atom --wait"
git config --global core.editor "bbedit -w"
git config --global core.editor emacs

git config --global core.editor "gedit --wait --new-window"

git config --global core.editor "'C:\Program
Files\Vim\vim72\gvim.exe"' --nofork '%*'" (cMOTpHu IpuMedaHHe
HIDKe)

git config --global core.editor "kate"
git config --global core.editor "nano -w"
git config core.editor notepad

git config --global core.editor "'C:\Program
Files\Notepad\notepad.exe' -multilnst -notabbar -nosession

-noPlugin" (cMOTpH IpHUMeUYaHUe HUKe)

git config --global core.editor "scratch-text-editor"

git config --global core.editor "/Applications/Sublime\
Text.app/Contents/SharedSupport/bin/subl --new-window --wait"
git config --global core.editor "'C:\Program Files\Sublime
Text 3\sublime_text.exe' -w" (cMOTpH IpUMeUaHUE HUKE)

git config --global --add core.editor "open -W -n"

git config --global core.editor "mate -w"

git config --global core.editor "'C:\Program Files\TextPad
5\TextPad.exe' -m" (CMOTpH IIprMedyaHUe HUXKe)

git config --global core.editor "vim"

git config --global core.editor "code --wait"

git config --global core.editor "codium --wait"

git config --global core.editor
NT\Accessories\wordpad.exe""

"'C:\Program Files\Windows

git config --global core.editor "xi --wait"

Ecsii y Bac ycTaHOBJIeHa 32 GUTHAasl BepcUs peflakTopa B 64 GUTHOU cucTeMe, TO

i

IIyTh K Hel 6yzeT comepskaThb C:\Program Files (x86)\, a He C:\Program Files\ KaK

YKa3aHO B Ta6ﬂHHe BEBIIIIE.
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git help

Komanpa git help Cay>XKUT [i1g 0TOOpa’keHHUsI BCTPO€HHOM JOKYMeHTaluu Git o Apyrux KoMaHgax.
M X0Td MBI IIPUBOJAWM OIIMCaHUA CaMBIX IOIIYJISAPHBIX KOMaHJ, B 3TOM IJIaBe, IIOJIHBIM CIIMCOK
IapaMeTpoOB U GpJ1aroB Ka K01 KOMaH/bI JOCTyIIeH yepe3 git help <command>.

MBI TIpeACTaBUJIM 3Ty KOMaHAy B INIaBe Kak IOJIyYWUTH TIOMOINL? M II0Ka3aJl Kak eé
HCII0JIb30BaTh, YTOOHI HAUTH GoJibllle HHGOPMAITUU 0 KoMaH/ie git shell B miaBe HacTpauBaeMm
cepBep.

KJIOHHMpOBaHHE U CO3/TaHHE PEIIO3UTOPHEB

CymrecTByeT mBa crocoba cosfgaTh Git pemosuTopuit. IlepBBIFM — KJIOHUPOBAaThH €ro U3
CYII[ECTBYIOII[ETO PeHo3UTOpusi (HampuMmep, II0 CeTH); BTOPOM —CO3[aTh PpPeHo3UTOPUH B
CYII[eCTBYIOII[eM KaTaJore.

git init
YT06BI IIpeBPaTUTh OOBIYHBIN KaTajor B Git perro3uTOpUM U HayaTh BEpPCUOHUPOBATH (Gaiiyibl B
HEM, IIPOCTO 3aIrycTUTe git init.

BriepBble MBI IIPOIEMOHCTPHUPOBAIN 3Ty KOMaHAy B InaBe Co3manue Git-perosuTopus Ha
IIpUMepe CO3/IaHUsI HOBOTO PEII03UTOPHS JJIs1 II0CIeYyIoIel paboThl C HUM.

MBI HEMHOTO TIOTOBOPHJIM O CMeHe Ha3BaHHUS BETKH II0 YMOJYAHUIO C «master» Ha UTO-HUOYIb
IpPyToe B IIaBe VIaléHHbIE BETKH.

MBI HCIIOSIB30BaIM 3Ty KOMaHAY /I CO3/LaHUS UMCTOTO PEIO3UTOPHS 11 PaboThl Ha CTOPOHE
cepBepa B IVIaBe Pa3MellleHIe TOJIOTO PEIIO3UTOPUS Ha CEpPBepe.

Hy ¥ HakoHeIl Mbl HEMHOTO II0KOIIaJIMCh BO BHYTPEHHOCTSIX 3TOM KOMaH/bI B IJIaBe CaHTeXHUKa
u Papodop.

git clone

Ha camoM peste git clone paboraeT Kak 06€pTKa Haj, HEKOTOPBIMU IPYTMMH KoOMaHAaMu. OHa
CO3aéT HOBBLIM KaTaJIOl, IIEPEXOJUT BHYTPHL M BBINOJHAET git init U1 co3maHUs IIyCTOTO
periosuTopusd, 3aTeM OHa A00aBJisIeT HOBBIM yHaJEéHHBIM pernosuTopuu (git remote add) masa
ykasagHoro URL (II0 yMO/JIYaHHUIO OH IIOJIYYUT MMd origin), BeIIIONHAET git fetch masa aToro
PernosuTopus U, HaKOHell, U3BJIeKaeT IIOCJeJHUN KOMMMT B Balll pabO4Uil KaTaJIoI, UCII0JIb3ysd
git checkout.

KoMmanza git clone HCIIOJIb3yeTCs B leCATKe PasJIMYHBIX MeCT B 9TOM KHUTe, HO MBI IIePeYHCINM
Haubo0Jiee HUHTepeCHble YIIOMHUHAHUA.

[lepBOoHAUaJIbHOE 3HAKOMCTBO ITPOMCXOMUT B IJIaBe KJIOHWPOBAHWE  CYIIECTBYIOIIETO
PEII03UTOPHS, I7ie MBI JaéM HEMHOTO 06'bSICHEHUH U IPUBOIUM HeCKOJIBKO ITPUMEPOB.

B rmaBe VcraHoBKka Git Ha cepBep MBI PacCMOTpeJH KaK HCIIOJIb30BaTh OIIIUI0 --bare, 4TOOBI
co3zaTh Komuio Git perrosutopud 6e3 paboueil KOIIUU.
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B mraBe CosaHue IIakeTOB Mbl HCIIOJIb30BalW git clone AJjIs1 pacliaKOBKU YIIaKOBAaHHOIO C
IOMOIIBI0 git bundle permosuTopus.

HakoHer, B m1aBe KyioHMpoOBaHue IIpoeKTa € II0AMO/Y/ISIMU MBIl HAYYHJIHCh HCII0JIb30BaTh OIIIIHI0
--recursive 4TOOBI YIIPOCTUTH KJIOHUPOBaHIE PEIIOSUTOPHUS C IIOAMOIYISIMH.

U xotda g'lt clone HCITOJIB3YEeTCd BO MHOTHX APYTHX MeCTaX B KHHUTIE, IIEPEeUHC/JI€EHHBIE€ BEIIIIE TaK
WM MHa4ve OTVIMYAaI0TCA OT IPYTUX BAPHUAHTOB HCIIOJIb30BaHUSA.

OCHOBHBIE KOMAH/IbI

Bcero HeCKOJIBKO KOMaH/[ HY>KHO [JI1 0a30BOr0 BapHaHTa MCIIOJIb30BaHUA Git U1 BefeHUSA
HUCTOPUU U3MEeHEeHUH.

git add

KomaHzma git add mob6aBsieT cojfepsKuMoe pabouero KaTajora B HHjeKC (staging area) s
TIOCJIeYIOIero KOMMUTA. 110 yMoTdyaHuto git commit MCIIOIB3yeT JIUIIb 3TOT UHJEKC, TaK UTO BBI
MOKeTe UCI0JIB30BaTh git add /11 COOPKHU CJIeITKa BaIllero CJIeYIOIero KOMMHUTA.

JTO OAHa M3 KJIIOYEBBIX KOMaH/ Git, MBI YIIOMHHAaJH O Hen OECATKH pa3 Ha CTpaHHIaX KHHIH.
Hirke I1epedyurcJIeHbl HauboJee HHTEepPeCHbIE BapHUaHTHI UCITOJIb30BaHUA 3TOH KOMaH/EI.

3HAKOMCTBO C 3TOM KOMaH/I0M IIPOMCXOAUT B IyIaBe OTCIeKHUBaHMe HOBBIX GalioB.

O TOM KaK HCII0JIb30BaThb g'lt add [UIA pa3perieHnsa KOH(I)JII/IKTOB C/IMAHHA HaIIMCaHO B IJIaBe
OCHOBHEIE KOH(l)JII/IKTBI CIIUAHUA.

B m1aBe MHTepakTUBHOe UH/[eKCUPOBaHNe II0Ka3aHOo KaK UCII0Ib30BaTh git add m1sa jobaBieHUs
B WH/IEKC JIUIIIb OTAEIbHBIX YacTel U3SMeHEHHOro daiiia.

B ri1aBe ,ZLGPEBBH II0Ka3aHO KdK 3Ta KOMaHIa pa60TaeT Ha HHU3KOM YPOBHE, YTOOBI BBI IIOHHMaJIu,
YTO IIPOUCXOJHUT 3a KyJINCaMH.

git status

Komanza git status mokaseiBaeT cOCTOSIHUA (aiyioB B paboueM KaTajiore M HHJEKCe: KaKue
¢aiibl U3MeHeHbI, HO He [j06aBJIeHbl B MH/IEKC; KaKKe 0)KU/JaloT KOMMUTA B UHjeKce. Bmo6aBoK K
3TOMY BBIBOJSATCS ITO/ICKAa3KH O TOM, KaK U3MEHUTh COCTOSTHHE GamiioB.

MBI II03HAKOMHJIHA BacC C 3TOM KOMaH/0H B ItaBe OllpejiesieHMe COCTOSHMA (aiiyioB, pasobpaan
CTaHJApPTHBIM U VIPOINEHHBIM ¢opMaT BBIBOAA. M XoTd MBI HCIIONb30Banu ¢it status
II0BCEMECTHO B 3TOM KHUTe, IPaKTUYeCKH BCe BaPUAHTHI UCII0/Ib30BAHUS IIOKPBITHL B YKa3aHHOMU
IJIaBe.

git diff

Komanza git diff wncrosb3yeTcs Ui BBIYKMCAEHUS PasHUIBI MeXXAy JHOBIMU AByMda Git
IepeBbIMHU. ITO MOKET OBITh pasHUIlA Me)Ky Ballled pabouell Kolred U UHIeKCOM (COOGCTBEHHO
git diff), pasHUIla MeXIy UHAEKCOM U IIOCJeHUM KOMMUTOM (git diff --staged), mim mexnmy
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JIIOOBIMM IBYMS KOMMHUTaMHU (git diff master branchB).

MBI IT03HAaKOMHJIM BaC C OCHOBAMHM 3TOM KOMAaHLI B IJIaBe [[POCMOTpP WHIEKCUPOBAHHBIX U
HEWHJ/IEKCUPOBAHHBIX W3MeHEHUH, THe II0Ka3aJd KaK II0CMOTPETh KaKHe H3MEHEHHS YiKe
no6GaBJIeHBI B MH/IEKC, a KAKHe — eIT[é HeT.

O TOM Kak HCII0JIL30BaTh 9Ty KOMaHOY VI IIPOBEPKU Ha HpO6JI€‘MBI C l'IpOGEJIaMI/I C IIOMOIIIBI0
daprymeHTa --check MO>XHO ITOYUTATH B IJIaBe HpaBI/IJIa COo3TaHuA KOMMUTOB.

MBI 110Kasasau BaM KakK 3QPeKTUBHO CpaBHUBATh BETKHU MCIIOJIL3ysd CHHTaKcuc git diff A--B B
m1aBe OrpejiesieHre IPUMeHAeMbIX U3MEHEHUH.

B m1aBe IIpoJBUHYTOE CIMSHHE ITIOKAa3aHO MUCII0Jb30BaHUE OIIIHU -W JJI1 CKPBITHS PasIMuydil B
mpobeJbHBIX CUMBOJIaX, @ TaK)Ke pPacCKasaHO KaK CPaBHUBATh KOHQIHUKTYIOIIMEe H3MEeHEeHUs C
OIIIHUIMH --theirs, --ours 1 --base.

Hcriosib30BaHMe 3TOM KOMaH/IBI C OIIHeN --submodule [y1gd cpaBHEHUS U3SMEHEeHUH B II0JMOLYJIAX
II0Ka3aHO B IIaBe Hauasio paboThl € II0MO/YJISIMU.

git difftool

Komanpa git difftool mpocTo 3alryckaeT BHEIITHIOI YTHUINTY CpaBHeHU UL II0Ka3a pasjaIudui B
IBYX JlepeBbsiX, Ha CJIy4al ec/IM Bbl XOTHTEe HCII0JIb30BaTh UTO-IM60 OTIMYHOE OT BCTPOEHHOTO
npocMoTpIuKa git diff.

Mbl JAIIb  BKpaTIle VIOMSHYJIM O Hed B mIaBe [IpocMOTpP HHJEKCHPOBAaHHBIX U
HeVH/IeKCUPOBaHHBIX N3MeHEeHU.

git commit

KomaHnza git commit 6epéT Bce maHHBIE, J0OaBJIeHHBIE B MHIEKC C IIOMOIIIbIO it add, ¥ coxpaHseT
HUX CJIEIIOK BO BHYTpPeHHeU 6a3e JaHHBIX, a 3aTe€M CABUTaeT yKa3aTesb TeKyIllell BeTKU Ha 3TOT
CJIETIOK.

BBl I03HAKOMMJIMCh C OCHOBAMM MOjIeJI KOMMHUTOB B IJ1aBe KOMMUT m3MeHeHHUU. TaM >Ke MBI
IIPOZIEMOHCTPHUPOBAIN UCII0JIb30BaHUE OIIIUH -3 IJIs1 Jo6aBIeHUsI BCeX U3MeHeHU! B UHJeKC 6e3
UCII0JIb30BaHUS it add, YTO MO>KeT OBITH YAOOHBIM B IIOBCEHEBHOM HCIIOJIH30BaHUM, U -M JIJIS
Iepefayvu coo6IIeHUsI KOMMUTA 6e3 3aIlycKa IIOJTHOIIEHHOTO pe/laKTopa.

B raBe Onepaum/l OTMEHEI MBI pPacCCKa3aJJik 00 OIIINHH --amend, HCHOHBSY@MOﬁ JJId U3SMEHEHUA
II0CJIeAHETO COBepI_T_IéHHOI‘O KOMMHMNTA.

B maBe O BeTBJIEHUM B [IBYX CJIOBax Mbl O0Jiee IIOAPOOHO ITO3HAKOMMWJIWCH C TeM, UTO JeslaeT
KOMaHja git commit ¥ moueMy OHa fiejiaeT TO UMEHHO TaK.

MpI IoKasasii BaM KakK IIOAIIMCHIBATH Ballld KOMMUTEI, HCITOJIB3YS OIIITHIO -S B Iv1aBe Ilogmce
KOMMHMTOB.

1 HaKOHeI Mbl 3aIJITHYJIM BHYTPh KOMaHABI git commit B r1aBe OOBEKTHI KOMMUTOB U Y3HAIU
4UTO OHA JieJIaeT 3a KyJIUCaMHU.
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git reset

KomaHpa git reset, Kak MO>KHO 0TalaThCs U3 Ha3BaHUs, UCII0JIb3yEeTCI B OCHOBHOM /IJI1 OTMEHBI
usMeHeHul. OHa U3MeHdeT yKasaTesub HEAD M, OIITMOHAJIBHO, COCTOSIHME HHAeKca. Taxke 3Ta
KOMaH/la MOKeT U3MeHUTh ¢aiyibl B pabodyeM KaTajiore IIpH UCII0JIb30BaHUU IlapaMeTpa --hard,
4TO MOYKET HPUBECTH K I0Tepe HApabOTOK IPU HeNpaBUJIbHOM HCIIOJb30BAHUU, TaK 4UTO
yb6euTeCch B CepbE3HOCTU CBOUX HAMEPEeHU IIpeK/e UeM HCII0JIb30BaTh €ro.

MsI pacckasanu 06 0OCHOBaxX MUCIIOJIb30BaHUA git reset B mraBe OTMeHa MHekcaluu ¢Qarisa, Iae
9Ta KOMaH/la UCII0Ib30BajIach I yaseHUs Gpaiiia U3 UHEKCa, J06aBJIEeHHOrO0 Ty/la C IIOMOIIbI0
git add.

B mraBe PackpeiThe TaliH reset, IIOJIHOCTHIO ITOCBSIEHHOM 3TOM KOMaHE, Mbl pa3o0Opaivich B
IleTaIax e€ UCI0Ib30BaAHUA.

MsI ucnosb30Banu git reset --hard YTOGBI OTMEHUTH CIMSHHE B IJIaBe [IpephIiBaHUe CIMSTHUS,
TaM >Ke OBLI0 IIPOZIEMOHCTPHUPOBAHO UCIIOIb30BaHUEe KOMAaH/IbI git merge --abort [jIs1 9THUX Iiesiel,
KOTOpad paboTaeT Kak 06épTka Haf git reset.

gitrm

Komanpga git rm ucnosbsyetcs B Git [id yraneHuss ¢aiioB U3 UHAEKCa U pabouell koruu. OHa
IIoX0Ka Ha git add ¢ TeM JIMIIbL UCK/IIOYEHHEM, YTO OHA yJajsgeT, a He qoOaBJsieT Gambl A
CJIeIyI0Ilero KOMMUTA.

MBI HEMHOT0 pa3o0bpaIuCh C 3TOM KOMaHZOHM B IVIaBe YjajieHue (Qaiiios, II0OKa3aJdu KakK yAaJIiaTh
¢ariipl U3 paboyero KaTasaora U MHeKca U TOJIbKO U3 UHJIEKCa, UCII0JIb3ys ¢Jar --cached.

Emé ofuH BapHaHT HCIIOJb30BaHUA it rm IpHUBeJEH B IVlaBe YjajeHHe 00BLEKTOB, Ife MBI
BKpaTIie 00bsICHUIN KaK HCI0JIb30BaTh OIIIHIO --ignore-unmatch mmpu BeimosiHeHUHU git filter-
branch, xKoTopasd IIOfaBJiIeT OIIMOKHU yAaJeHUs HeCyIeCTBYIOINUX (GaiaoB. ITO MOXKeT OBITH
I10JIE3HO JIJIs1 aBTOMATUY€eCKH BBIIIOJIHSAEMBIX CKPUIITOB.

git mv

KomaHza git mv—3TO BCero JIMIIb YA00HBIN CII0CO6 IIepeMeCcTUTh Gaiiil, a 3aTeM BBIIIOJIHUTS git
add 111 HoBOrO ¢aiia U git rm I cTaporo.

MBI JIUIITH BKpaTIle YIIOMSHYJIU 3Ty KOMaH/y B I1aBe [lepeMertieHue Gpaiiios.

git clean

KomaHpa git clean MCIIOIB3yeTcs AJI YAAJIeHUs Mycopa U3 pa6oyero KaTtajora. ITo MOTYT OBITh
pe3yJsIbTaThl COOPKU IMpoeKTa UK Gpaiiybl KOHPJIUKTOB CIUSTHUHN.

MpbI paccMOTpesI MHO’KeCTBO OIITUM M clleHapHheB HCIIOJIb30BaHUS 3TOM KOMAaHZBI B IJIaBe
OumcTKa pa6oyero KaTasuora.
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BeTBJ/iIeHHe U CJIUSIHUS

3a CO3/laHHE€ HOBBIX BETOK U C/JIMAHHNE UX BO€JHMHO 0TBE€UYadeT HECKOJIBKO Git KOMaH,.

git branch

KomaHza git branch—3aTo cBoero poga "MeHemKep BeTOK". OHa yMeeT IIepeumrC/IATh Ballld BETKY,
CO3/laBaTh HOBHIE, YIaIATh U [IepeMeHOBbIBATh UX.

Bospmiasg uvacTe IaBbl BeTsiieHue B Git IIOCBAIEHA 3TOM KOMaHe, OHA WCIIOJIb3YeTCA
II0BCEMeCTHO B 3TOM IvIaBe. BriepBble KoMaHa branch 6blia mpejcraBieHa B pasfese CospaHue
HOBOM BETKH, a OOJIBIIIMHCTBO TaKUX €€ BO3MO’KHOCTEH KaK IlepeuyMc/IieHHe U ylajleHhe BETOK
ObLIU pa3obpaHsI B pasjesie ViIpaBjeHHe BeTKaMU.

B rmaBe OtciiexmBaHMe BeTOK MbI IIOKa3aJd KaK MCII0JIb30BaTh COUeTaHUE g'lt branch -u JJIsA
OTC/Ie?KHBaHHA BETOK.

HaxkoHel1, MbI pa306pajIiuCh UTO IMPOUCXOIUT 3a KyJIUCAMHU 3TOM KOMaH/bI B I1aBe CChIIKY B Git.

git checkout

Komanpza git checkout ucmosib3yeTcs 11 ITepeK/IIOUEHUSI BETOK U BBITPY3KU UX COLEPIKHUMOIO B
paboynii KaTasor.

MBI I03HAaKOMMJIMCH C 9TOM KOMaH/I0H B IJIaBe [lepexsroueHre BeTOK BMecTe ¢ git branch.

B m1aBe OtciiexrBaHNe BETOK MBI Y3HaJId KaK HCIIO/JIb30BaThb (1)JIaI‘ --track JJId OTCJIEJKHMBAHHA
BETOK.

B mraBe lcriosb3oBanue checkout B KOHQIMKTaxX MBI HCIIOJb30BAJIM 3Ty KOMaHAy C OIIIHeN
--conflict=diff3 g paspemieHusa KOHQIUKTOB 3aHOBO, B C/Iydyae eC/IU IIpeJbIaylilee pelleHue He
IIOJIXO/TUJIO 10 HEKOTOPBIM IIPUUYMHAM.

MBI paccCMOTpesIH AeTalld B3aUMOCBSI3H 9TOM KOMaHAbL U git reset B IaBe PacKphITHe TaliH reset.

MEI Hcciie0BaId BHYTPeHHMEe MeXaHMU3MBbI 3TOM KOMaH/IbI B ry1aBe HEAD.

git merge

KoManfa git merge MCIIOJIb3yeTCs /I CIUSHUS OTHOM MJIK HECKOJIBKUX BETOK B TEKYIIYIO. 3aTeM
OHa yCTaHaBJIUBaeT yKa3aTeJb TeKyIl[ed BeTKU Ha pPe3yIbTUPYIOITHIT KOMMUT.

MbI TO3HAKOMMIJIM BaC C 9TOM KOMaHMOW B IaBe OCHOBBI BeTBJeHHUSA. M XoTd git merge
BCTpeuYaeTcs B 9TOM KHUTeE II0BCEMECTHO, IIPaKTUYEeCKU BCe UCII0JIb30BaHUd UMEKT BUJ it merge
<branch> ¢ ykasaHueM eJUHCTBEHHOW BETKU JIJI CJAUTHUS.

MBI y3sHa/Iu Kak [ieJlaTh «CIUIIOIeHHble» CAUAHUA (Korga Git fesiaeT causAHHEe B BHJE HOBOTO
KOMMMTA, 6e3 coXpaHeHUs BCel UCTOPUU Pab0ThI) B KOHIIE I7IaBbl POPK I1yO/JIMUHOIO IIPOEKTa.

B mrase IIpopBuHYyTOE CAMgHHE MBI IJIyO)Ke pasodpaluCh C IIPOIECCOM CJIMSHUA W 3TOH
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KOMaH/I0M, BKIOYasg ¢uaru -Xignore-all-whitespace u --abort, HMCIIOJIB3yeMBIN IJIS OTMEHBI
C/IUSIHUA B CJIydae BOSHUKHOBEHU IIP06JIeM.

MBI Hay4YMJINCh IIPOBEPATh KPUIITOrpaduuecKre IOAIIHUCH IIepe] CIANUSHUAMH eC/IH Balll IIPOeKT
ucnosb3yetr GPG B rmaBe [lofIrcs KOMMUTOB.

Hy 1 HaKOHEI B IJIaBe CiusgHue ImoanepeBbeB MBI IIOBHAKOMUJIHCE CO CJIMSIHHUEM IIOAOEPEBHEB.

git mergetool

Komanpa git mergetool mpoCTO BBI3BIBAET BHEIIHIOI IIPOrpaMMy CIUSHUM, B CIydae eCJIH y Bac
BO3HUKJIU IIPO6JIEMBI CITUSTHUS.

Me1 BKpaTie YIIOMAHYJIHU O Hell B m1aBe OCHOBHEBIE KOH(l)JII/IKTLI CJINAHUSA WM pacCCKa3aJar KaK
HaCTpPOUTH CBOIO ITPOrpaMMy CJIHAHUSA B IJIaB€ BHeI1tHMe IIPOTPpaMMBI CJIMAHUA U CPaBHEHU.

gitlog

KomaHnpa git log mcmosb3yeTcst st IPOCMOTPa UCTOPUH KOMMUTOB, HAUMHAsI C CAMOT0 CBEKeTro
U yXO/id K UCTOKaM IIpoekTa. II0 yMoT4aHUI0, OHa IT0Ka3bIBaeT JIMIIb HUCTOPUIO TEKYIlled BeTKH,
HO MO’KeT GBITH HaCTPOeHA Ha BBIBOJ| MCTOPUH JIPYTHX, JJa’ke HECKOJIBKHUX Cpa3sy, BeToK. Takke eé
MO>KHO HCII0JIb30BAaTh /IS IPOCMOTPA Pa3IMUUY MeXK/Ty BeTKaMU Ha YPOBHe KOMMUTOB.

HpaKTI/I‘fIECKI/I BO BCeX INIaBaX KHHI'M 3Ta KOMaHIa HCIIOJB3YeTCA IJId OEMOHCTpPAIIKMH HMCTOPHH
IIPOEKTa.

Mbl II03HAaKOMWINCHL C git 1og M HEKOTOPBHIMU eé€ neTa/sIMM B IlaBe [IpocMOTp HCTOPUU
KOMMUTOB. TaM MBI BUJIeJIH UCIIOJIb30BaHUE OIIIUM -p U --stat g mosryuyeHUs IpefcTaBieHUs
00 M3MeHeHHUIX B Ka)KJ[OM KOMMHUTe, a Takke --pretty and --oneline g1 HacTporKH popmara
BBIBOJIa 9TOM KOMaH/Ibl — 60JIee ITOJIHBIM U II0APOOHBIM UJIU KPaTKUM.

B mraBe Co3sjaHue HOBOM BeTKU Mbl HKCIIOJIb30BAaIMU OIIUI0 --decorate YTOOGBI OTOOPasUTH
yKasaTeJd BeTOK Ha MCTOPUM KOMMUTOB, a TaKyKe --graph 4To6BI IIpocMaTpUBaTh HUCTOPHUIO B
BH]Ie [lepeBa.

B rmraBax He6Gosbirag koMaHja M /lManasoHbl KOMMMTOB MBI PacCMOTpPeJH CHUHTAKCHUC
branchA..branchB mma 1pocMoTpa yHUKaJbHBIX I 33aJaHHOM BETKHM KOMMUWTOB. MBI 4acTo
UCII0/Ib30BaJIX 3TOT IIPUEM B /[1ariasoHbl KOMMUTOB.

B rmmaBax Vcropus Opu CAUSHUM U TPU TOUKUA Mbl PACCMOTPESIM CUHTAKCUC branchA---branchB u
om0 --left-right masa mpocMoTpa 4TO HaXOAUTCH B IIEPBOM, IM60 BTOPOM BeTKe, HO He Cpasy B
o6eunx. Taxyke B I1aBe VCTOpUS IIPU CIUSHUMN PAaCCMOTPEIH OIIIIUIO --merge, KOTOpasi MOXKeT OBbITh
I10JIe3HOU IIPU paspelleHuH KOHPJIUKTOB, a TaKXKe --CC I IIPOCMOTPa KOHQPIUKTOB CIAUSIHUS B
HUCTOPUU IIPOEKTA.

B rraBe Refl.og-coxpaiiieHuss Mbl UCIIOJIb30BaJIN OLIIUIO -g AJI BBIBOZA git reflog, ucmosb3ys git
log.

B raBe IIoMCK MBI paCCMOTPEJIH MCII0JIb30BaHUE OIIIUMU -S U -L /I ITIOMCKa COOBITUUA B UCTOPHUU
IIPOEKTa, HallpuMep, UCTOPUH Pa3BUTHUSA KaKOU-IN60 QUUM.
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B rmraBe Ilomiich KOMMHUTOB MBI ITOKa3alH, KaK HCII0JH30BaTh OIMITHIO --show-signature iIs
0TOGpakeHHUs CTPOKHU BaJIUIAITAH ITOAIIHMCH [IJISI KayK0T0 KOMMHTaA B git log.

git stash

Komanza git stash mcmosbsyeTcsl 11 BpeMEHHOTO COXpaHeHUs BceX He3aQUKCHPOBAaHHBIX
U3MeHeHHH ¢ IleJbl0 OYHUCTKH pabouero KaTajora 6e3 HeOOXOZUMOCTH (QUKCHUPOBATH
He3aBePIIEHHYI0 paboTy B TeKYII[eH BeTKe.

JTa KOMaHIa ITPaKTU4YECKHU IeJITMKOM PaCKpPhITa B IJIaBe HpI/IHpHTBIBaHI/Ie 1 OYMCTKa.

git tag

KoManpga git tag mcrosb3yeTcs sl 3aJJaHUS IIOCTOSTHHOM MeTKHM Ha KaKOW-TM60 MOMEHT B
HUCTOPHUH ITpoeKTa. OGBIYHO OHA HCITOIL3YEeTCS IJIS PETU30B.

MBI IT03HAKOMIJIMCh W pa3obpaiuchk ¢ Hel B IlaBe PaboTa ¢ TeraMu W HCIIOJIb30BaJIM Ha
IIpaKTHKe B [ToMeuariTe CBOM PesIU3EL.

MBI Hay4YMJIHChH CO3/aBaTh IIOAIIKCAaHHBIE C IIOMOINLI0 GPG MeTKH, HCIOJIb3yd ¢uar -s, u
IIPOBEPSTH UX, UCIIOJIB3Ys QJIar -v, B IyIaBe [[0/I11Ch pe3yIbTaToB Balleld paboTEI.

CoBMecTHas1 paboTa 1 0OHOBJIEHHE IIPOEKTOB

He Tak yX MHOro KoMaHJ B Git TpeOyHOT CeTeBOTO IIOAKJIKYEHUs [ CBOeH paboThl,
IIpaKTU4YeCKU BCe KOMAaH/bl OIEpPUPYIOT C JIOKAJIbHOM KOIlMel ImpoekTa. Korga BBl TOTOBBI
II0JIeJIUTHC CBOMMHU HapaboTKaMM, BCero HECKOJbKO KOMaHJ[ IIOMOIyT BaM paboTaTb C
YOaJIéHHBIMU PEII03UTOPUSIMU.

git fetch

Komanga git fetch cBs3pIBaeTcs ¢ ymaJéHHBIM pPeINIO3UTOPHEM U 3abUpaeT U3 Hero Bce
M3MeHeHUs], KOTOPHIX ¥ Bac II0Ka HeT U COXpaHsieT UX JIOKaJIbHO.

MBI II03HaKOMIWINCH C Hel B iaBe [loryueHre W3MeHeHUN U3 YIAaJleéHHOoro perosuTopus — Fetch
u Pull ¥ IpO0JDKUIIM 3HAKOMCTBO B Yla/IEHHEIe BEeTKMU.

MBI HUCTI0J1b30BaIN 9Ty KOMaHIYy B HECKOJIbBKUX IIpHMepax U3 IJIaBbI VuacTtue B IIPOEKTeE.

MBI HCHOJIB30BaJU €€ [JIs1 CKauMBaHUA 3ampocoB Ha caugHue (pull request) u3 apyrux
PeIlo3uTOpHeB B IvaBe CCBHIIKY Ha 3aIIpoC CAMUSHUS, TAKXKe MBI PACCMOTPeJIN UCII0JIb30BaHUe it
fetch 7151 paboOTHI ¢ yIIaKOBAaHHBIMHU PEIIO3UTOPHUSIMU B IIaBe CO3/[aHIe TTaKeTOB.

MB&I paccMOTpeId TOHKYI0 HACTPOUKY git fetch B raBe u CrieriuduKainm CChLIOK.

git pull

Komanza git pull paboTaeT Kak KoMOMHarusaA KoMaHz git fetch u git merge, T. e. Git BHauase
3abupaeT M3MeHeHUsI M3 YKa3aHHOTr0 YaJEHHOTO PEeIlO3UTOPHS, a 3aTeM HIBITaeTCs CIUTh UX C
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TeKyIlled BeTKOU.

MBI T03HAaKOMMJIMCH C HeU B IVIaBe [losryueHre U3MeHeHUN U3 YaJIeHHOro pertosuropus — Fetch
u Pull 1 110Ka3au Kak y3HaTh, KaKue U3MeHeHUs O0yyT IIPUHATHI B ClIyyae IIPUMeHeHUs B IJIaBe
IIpoCMOTp yZaJIeHHOTO PeIIO3UTOPHS.

MBI Takke YBHIE/JIX KadK OHd MOJKET OKa3aTbCiAa I10JIESHOM JIA pa3pelieHuss CJIOKHOCTeH IIpu
IIepeMeIeHr BETOK B IVlaBe MeHsasa 6a3y, MeHSIM OCHOBAHUE.

MBI IT0KasaIu Kak MO>KHO HCII0/Ib30BaTh TOJILKO URL yAaJIéHHOIO perlo3suTopus 6e3 cCoXpaHeHUsd
ero B CIIKCKe YAaJIEHHBIX PEIIOSUTOPHEB B IVIaBe M3BjeueHue yaJIEeHHBIX BETOK.

U1 HaKOHeIT MBI IT0OKa3aJIH KaK IPOBEPSITh KPUIITOTpadHUUeCcKIe MO/ITHCH TOJTyUYeHHBIX KOMMHUTOB,
HCII0JIB3YS OITITUIO --verify-signatures B mraBe [10/ITHCH KOMMHTOB.

git push

KomaHga git push ucmosb3yeTcss 11 YCTAHOBJIEHMSI CBSI3U C YJAJEHHBIM PEIIO3UTOPHEM,
BBIUMCIEHUS JIOKAJIbHBIX M3MeHEeHUM OTCYTCTBYIOIIMX B HEM, U COGCTBEHHO HUX Ilepeflaydl B
BBIINIEYIIOMSHYThIM pPeno3UTOpUI. ITOM KOMaH/le HY)KHO IIpaBO Ha 3alluCh B PEIO3UTOPHH,
II09TOMY OHa UCII0JIb3yeT ayTeHTUGUKAIIHIO.

MBI II03HAKOMWJIHMCH C 3TOM KOMaHAOM B maBe OTIpaBKa W3MeHEHUU B y/aJeHHbIN
periogutopuii  (Push). TamMm MBI paccMOTpeJHd OCHOBBI OOHOBJIEHHSI BETOK B YAAJEHHOM
periosuTopuu. B i1aBe OTIipaBKa M3MeHeHU M Mbl IOAPOOHee II03HAKOMUJINUCH C 3TOM KOMaHI0H, a
B OTce)xrBaHUe BeTOK MBI Y3HAJIM KaK HACTPOUTH OTC/IeKHUBaHUE BeTOK JIJI1 aBTOMaTUUeCKOU
repefayyd Ha yJaJéHHBIM pelo3UTOpUU. B miaBe ViasieHue BeTOK Ha yIaJléHHOM CepBepe MbI
UCII0JIb30BaIu ¢uiar --delete 11 yaseHUs: BeTOK Ha CepBepe, UCII0Ib3yd git push.

Ha mpoTspKeHHH IJ1aBbl VUacTre B IIPOeKTe MBI II0Ka3aayd HeCKOJIbKO IIPUMEPOB HCII0JIb30BaHUS
git push myst coBMeCTHOM paboThl B HECKOJIBKUX YaJIEHHBIX PEIIO3SUTOPUIX OJJHOBPEMEHHO.

B m1aBe Ily6sukariysg MsMeHeHUU B II0/IMO/IyJIe Mbl UCIIOJIb30BaJJIU OMITUI0 --recurse-submodules
4TOOBI YAOCTOBEPUTHCS, UTO BCe OAMOAYJIN OYAYT OITyOJIMKOBAHEI IIepef; OTIIPAaBKOM Ha IIPOeKTa
Ha CcepBep, UTO MOKeT OBITh peaIbHO II0JIE3HBIM IIPU paboTe C Perno3UTOPUSIMHU, COJeprKalliiMU
TIOIMOJYJIU.

B r1aBe [Ipourie XyKH Ha CTOPOHE KJIMEHTa MBI IIOTOBOPHJIU O TPUITEPE pre-push, KOTOPBIHA MOYKET
OBITH BHITIOJTHEH IIepe] OTIIPaBKOM JaHHBIX, YTOOBI IIPOBEPUTH BO3MO>KHOCTD 3TOHM OTIIPaBKHU.

HaKOHeIJ,', B IJIaBe CHGHI/I(l)I/IKaLII/II/I CCBIJIOK [JIsA OTIIPABKHK [TdHHBIX Ha CEpPBEpP MblI paCCMOTpPE/IN
Imepenady MOaHHBIX C IIOJTHBIM YKa3daHHMEM IIepefaBaeMbIX CCBIJIOK, BMECTO HCIIOJIb30BaHUA
paCHpOCTpaHéHHBIX COKpElIlIGHHfI. JTO MO’KeT OBITH IIOJIE3HBIM €CJIH BBl XOTHUTE OUeHb TOUHO
YKa3aTb, KAKUMH U3MEHEHHUAMU XOTUTE II0AEJIUTHCS.

git remote

Komanza git remote C/Oy)KHT /g yIIpaBJeHHsS CIIMCKOM VyAaJI€HHBIX pelo3uTopueB. OHa
II03BOJISIET COXPaHIThH IUHHBIE URL pemo3sUTOpUEB B BUE IOHSATHBIX KOPOTKUX CTPOK,
HaIlpUMep «origin», Tak 4To BaM He HPUAETCSI 3a6UBaTh TOJIOBY BCSIKOU epyH/IOM U HabUpaTh eé
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Ka)K,ILBIﬁ pa3 i CBA3H C CEPBEPOM. Bbel MO’KeTe HMCII0JIL30BaTh HECKOJIBKO y,ILaJIéHHBIX
PEIIo3nuTOpUEB IJIA paGOTBI u 91 t remote momosket ,I[OﬁaBJIE[TB, HU3MEHATH U YOaJIATh UX.

JTa KOMaH/ja leTaJbHO pacCMOTpeHa B IIaBe PaboTa ¢ y/laJléHHBIMU PeIl03UTOPHUSIMHU, BKIHOYAs
BBIBOJI CIIMICKa YZIAJEéHHBIX PEIIO3UTOPHUEB, 1006aBIeHHe HOBBIX, y/jajJeHHe WIN leperMeHOBaHUe
CYII[eCTBYIOIHX.

OHa HCII0Jb3yeTCsI MPaKTHUeCKH B KaXKJ0H IJIaBe, HO BCerza B OMHOM M TOM JKe BHe: git remote
add <umMa> <URL>.

git archive

KoMmanpa git archive ucmoJsib3yeTcsl I YIIAaKOBKU B apXUB yKa3aHHBIX KOMMHWTOB WJIH BCETro
PEIIO3UTOPHSL.

MBI HUcrniosnb3oBaau git archive mug cosgaHua Tap6osa (tar.gz ¢aiisa) Bcero IIpoeKTa s
Iepefay 110 CeTH B IVIaBe [10r0TOBKA pesrsa.

git submodule

Komanpma git submodule wmcmosib3yercd [y yIpaBJIeHUSA BJIOJKEHHBIMU PeIO3SUTOPHUAMU.
Hampumep, 3TO MOT'YT OBITH OMOJIMOTEKU WJIN APYTUe, UCII0JIb3yeMble He TOJIbKO B 3TOM IIPOeKTe
pecypcel. V KoMaHAbl submodule eCTh HECKOJBKO IIOA-KOMaHM— add, update, sync u ap.— s
yIIpaBJeHUS TAKUMU PEIO3UTOPUSIMU.

JTa KOMaHIa YIIOMAHYTAa U IIOJTHOCTBIO PACKPEBITA B IJIaBe HO/:LMO/IYJII/I.

OcMmoTp U cpaBHEHHE

git show

KoMmanpga git show oTo6pa’kaeT 06beKT B IIPOCTOM M UeJIOBEKOIIOHATHOM BHle. OOBIUHO OHa
HCII0JIB3YeTCs JIJIs1 IIPOCMOTpa HHGOPMAITUH O MeTKe WUJIU KOMMHUTE.

BriepBble MBI UCII0JIL30BaIH €€ I IPOCMOTpa UHPOpMAIlM 06 aHHOTUPOBAHHOU METKE B IJIaBe
AHHOTHUPOBAHHEIE TErU.

B ryiaBe BLI60p PEBU3KNKM MBI HCIIOJIB30BaJIA eé OJIsd IIOKa3da KOMMHMTOB, IIOAIIaAAaIOIIHX IIO
pa3/ingHbIe CEJIEKTOPBI AHAIlla30HOB.

Emé omHa MHTepecHas Belllb, KOTOPYX MBI IIPOZeJIbIBaIU C IIOMOIIBI0 git show B miaBe PyuHoe
ciusgHue (GarioB—3TO U3BJIeYeHHE COJEepPKUMOro GaiioB Ha pPasjIMYHBIX CTaAUSIX BO BpeMs
KOH(JIMKTA CIUSTHUSA.

git shortlog

Komanpma git shortlog cay>KUT [Jig mojBefeHUs WTOrOB KOMaHAbI git log. OHa IpUHHMaeT
MIPaKTUYECKH Te ’Ke ITapaMeTphl, UTo U git log, HO BMeCTO IIPOCTOr0 JIUCTUHTA BCeX KOMMMUTOB,
OHH OYAyT CTPYHIIMPOBAHBI 110 aBTOPY.
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Mbl mokKasasay, KaK MOKHO HCII0Jb30BaTh 3Ty KOMAaHAY [JI1 CO3LAaHUS KJIACCHBIX CIIMCKOB
usMeHeHu (changelogs) B mraBe KpaTtkas ucropus (Shortlog).

git describe

Komanpa git describe mpMHHMaeT Ha BXOJ YTO YIOJHO, UYTO MOXKHO TPAaKTOBaTb KaK KOMMMT
(BeTKy, Ter) U BBIBOAUT Oo0Jjiee-MeHee UeJIOBEKOUHUTaeMyl0 CTPOKY, KOTOpas He HU3MEHUTCS B
OyAylleM /Ui JaHHOTO KOMMHTA. ITO MOXKET OBITH MCIIOJIb30BaHO KakK Oosiee ygoOHas, HO IIO-
Ipe’KHeMy YHUKaJIbHad, 3aMmeHa SHA-1.

MsI ucnosnb3oBaau git describe B miaBax [eHepariusi HOMepa cOopku M I[IoATOTOBKA pesmsa
4TOOBI CTeHEepUPOBaTh Ha3BaHUe JIJIs1 apXUBHOTO0 Qaiijia ¢ peIu3oM.

OTiIagka

B Git ecTb HECKOJIBKO KOMaH/I, MCII0JIb3yeMbIX JUII HaX0KeHUs IIpobJieM B KoZie. ITO KOMaH/bI
IJIs1 IIOMCKa MeCTa B HMCTOPHH, I7ie IIpobyieMa BIlepBble IIPOSBHJIACH M COOCTBEHHO BHHOBHUKA
9TOMU IIPO06JIEMBL.

git bisect

KoMmanga git bisect —3To upe3BbIUaliHO ITOJIe3HAs YTHUJIMTA AJIS MOMCKA KOMMHTAa B KOTOPOM
BIIEpBBIe IIPOSIBUIICS O6ar MJIH IIpobJieMa C IIOMOIIbI0 aBTOMAaTUYeCKOr0 6MHAapHOI0 IIOUCKA.

O Helt YIIOMHHAaeTCs TOJIBKO B IJIaBe EHHaprlﬁ IIOKCK, I'T€ OHa IIOJTHOCTBIO ¥ PACKpPBITA.

git blame

Komanza git blame BBIBOAUT Ilepel KaKIOU CTpokou ¢aimita SHA-1 KoMMUTA, IIOCIeTHUN pas
MEeHBIIIEro 3Ty CTPOKY M aBTOpa 3TOr0 KOMMMTA. ITO IIOMOraeT B IIOMCKaX 4esioBeKa, KOTOPOMY
HY>KHO 3a/1aBaTh BOIIPOCHI O IIp06JIEMHOM KyCKe KOJa.

JTa KoOMaH/ja IT0JTHOCTHIO pa3o6paHa B IIaBe AHHOTaIMs daiisa.

git grep

KomaHpza git grep mCHoJb3yeTcs IJId IOMCKa JIIO60M CTPOKM WJIM PETYJISIPHOTO BBIPA)KEHUS B
JII060M 13 $aiyIoB Balllero IIPOeKTa, faXke B 60J1ee paHHUX eT0 BePCHUSIX.

OHa OJIHOCTBHI0 pa3obpaHa B paszeste Git Grep ¥ yIIOMHHAETCS JTUIIH TaM.

BHeceHue vcnpaBJIeHUN

HexoTopble KOMaH/bl B Git OCHOBBIBAIOTCS Ha IOJX0Zle K PACCMOTPEHHI0 KOMMUTOB B TepMHUHAX
BHECEHHBIX UMM HU3MeHeHHUH, T. e. pacCMaTPUBAIOT HCTOPHUI0 KOMMHTOB KaK I[eIIOYKYy IIaT4ei.
Huoke ItepednciieHBl 3STH KOMaH/bI.
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git cherry-pick

KomaHpa git cherry-pick 6epéT u3MeHeHHs, BHOCUMbIE OJJHUM KOMMHTOM, 1 IIHITA€TCSI IIOBTOPHO
MMPUMEHUTb WX B BHJIe HOBOTO KOMMHTA B TeKYyIed BeTKe. JTa BO3MOXKHOCTH ITOJIe3HA B
CUTYyalliH, KOIJla HY)KHO 3a6paTh ITAapOuYKy KOMMHTOB W3 APYTOM BETKH, a He CJIUBATh BETKY
IeJTUKOM CO BCEMH BHECEHHBIMU B Hee U3MEeHEeHHUSIMU.

JTOT IIpo1IeCC OIIMCaH U IIOKa3aH B pa3fiesie Cxema c Hep66aSHpOBaHI/IeM u OT60pOM TJIaBEI 5.

git rebase

git rebase—3T0 «aBTOMaTHU3UPOBaHHBIN» cherry-pick. OH BBIIIOJIHSET Ty >Ke paboTy, HO I
[1eII0YKW KOMMUTOB, TEM CaMbIM KakK ObI IIepeHO0Cs BETKY Ha HOBOE MeCTO.

ME=I B fleTaIX pa3obpauch C MeXaHHM3MOM IlepeHOca BeTOK B IvlaBe [lepebasupoBaHue, BKIKOYAs
paccMOTpeHMe IIOTeHIIHaJbHBIX IIPO6JIeM IlepeHoca OIyOJIMKOBAaHHBIX BETOK IIPH COBMECTHOM
pabore.

MBI HCII0JIb30BaJIA 3Ty KOMaHIYy Ha IIPaKTHUKe IJId paBGI/IeHI/IH HCTOPHHU Ha [IBa PEIIO3UTOPHA B
rJlaBe 3aMeHa, Hapsaay ¢ UCII0JIb3OBaHHEM (1)JIaI‘a --onto.

B raBe Rerere MBI pacCMOTpeJIM CJIy4dall BO3HUKHOBeHHs KOHQJIMKTa BO BpeMs IIlepeHoca
KOMMHTOB.

Taxyke MBI IT0O3HAKOMHJIHCH C HHTEPAKTUBHBIM BdpPHUAaHTOM g'l t rebase, BKIIOUAOIIeMCA C
IIOMOIIIBIO OIIITHH -1, B I71aBe M3aMeHeHHe COOGI_HE‘HI/Iﬁ HECKOJIBKHUX KOMMMTOB.

gitrevert

Komanpma git revert—r1iosiHasd TPOTUBOMOJIOKHOCTE ¢git cherry-pick. OHa co3maéT HOBBIA
KOMMUT, KOTOPbI BHOCUT U3MeHEHUS, IIPOTUBOIIOJIOKHbIE YKa3aHHOMY KOMMHUTY, II0 CYII[eCTBY
OTMEHSS ero.

MebI HCIIOJIb30BaJX e€é B IIaBe OTMeHa KOMMMTA YTOOBI OTMEHUTH KOMMUT C/IHUSAHUA (merge
comimit).

PaGoTa C IOMOIIbI0 3JIEKTPOHHON MOYTHI

MHO>KeCTBO IIPOEKTOB, MCHOJIB3YIOIUX Git (Bkarouas caMm Git), aKkTUBHO HCHOJB3YIOT CIIMCKHU
PacCchUIOK /I KOOPAWHHUPOBAHHS ITporiecca pa3paboTku. B Git ecThb HECKOJBKO KOMAaH/,
IIOMOTAIOIUX B 3TOM, HaUMHAas OT TeHepaIluy IaTdel, TOTOBHIX K IEePechlIKe 10 3JeKTPOHHOU
II0YTe, 3aKaHYUBAsi IPUMeHeHUeM TaKUX ITaTyel IIPSIMUKOM U3 IIOUTHL

git apply

KomaHnza git apply mpuMeHsieT nat4, cCOpMHUPOBAHHBIN C IIOMOIIBI0 KOMaHAb! git diff mau GNU
diff. OHa gestaeT MpaKTUYeCKH TO >Ke caMoe, UTO U KOMaH/a patch.

Msb1 IIPOJIEMOHCTPHUPOBAJI HCIIOJIb3OBaHHE 3TOU KOMaHIBI B IJIaBe HpI/IMEHeHI/Ie ImaTyem,
IIOJIYYEHHBIX 110 II0YTE W OITNCaJIXd CiIydaHu, KOIJa BBl BO3MO’KHO 3aX0THUTE €10 BOCIIOJIb30BATHCH.

542



git am

KomaHpia git am mMCIIoJIb3yeTcs [JI IPUMeHEeHHUs ITaTuell U3 BXOAAIINX COO6IIeHUH 3JIeKTPOHHOM
IIOYTHL, B YACTHOCTH, TE€X UTO HCIIOJL3YIOT popmaT mbox. ITO HCIIOIH3YETCS IJIS IIPOCTOTO
IIOJTyYeHUsI U3MeHeHUH uepes email ¥ MpruMeHeHUs UX K IIPOEKTY.

MBI paccMOTpPesH HCIO0JIb30BaHHE 3TOM KOMaHABI B IvIaBe [IpuMeHeHHe ITaTdya KOMAaHOH am,
BKJTFOUAs TaKHe OIMITHH KaK --resolved, -1 u -3.

Cy1tecTByeT Hab0op TPUITEPOB, KOTOPBIe MOTYT 0Ka3aThCs II0JIE3HBIMU IIPU UCII0JIb30BaHUMU it
am JIJIg IIpoifecca pa3paboTky. O HUX paccKas3aHo B IJIaBe XyKU [Ig pabouero Iiporecca Ha 0CHOBe
E-mail.

Taxoke MBI HCIIOZIB30BaMU git am I IIpuMeHeHUs copMuUpoBaHHOrO U3 GitHub-3ampoca Ha
cnugHue patch-gaiina B raBe Email yBeomiieHus.

git format-patch

KoMmanpa git format-patch mcmosbsyercs a1 co3gaHust Ha6opa mmaTyel B popmaTe mbox KOTOpPbHIe
MO>KHO HCIT0JIb30BaTh JJIST OTIIPABKH B CITUCOK PACCHLIKH.

MBI pacCMOTpeJIM IIPOIeCC OTCHIJIKM M3MEHEHHUW B IIPOEKT, MCIIOJBL3YIINUM email g
pa3paboTKHU B I1aBe [1yO/IMUHEBIN IPOEKT I1ocpeacTBoM E-Mail.

git send-email

Komanzma git send-email wcrmosb3yeTcs [JId OTCBUIKM IIaTyedl, CHOPMHUPOBAHHBIX C
Ucrojb3oBaHueM git format-patch, mo aslekTpoHHO ITOUTe.

IIporecc OTCBIZIKA U3MEHEHHUH 110 3JIEKTPOHHOM I10UTe B IIPOEKT PAaCCMOTPEH B IJ1aBe [1yO/ImuHbIN
IIPOeKT IocpeacTsoM E-Mail.

git request-pull

KoMmanpa git request-pull HCIOJIB3yeTCS /IS TeHEepaIlMy IMPUMEPHOT0 TEKCTa COOBIIeHUS [JIs
OTCBUTKH KOMY-JIF60. EC/IM ¥ Bac ecTh BeTKa, XpaHSIIascd Ha MyGJIUYHOM CepBepe, U BbI XOTHTE
YTOOBI KTO-IMO0 3a6pajl 3T M3MeHeHUs 6e3 BO3HHU C OTCHIIKOM HaTyed 1o 3JIeKTPOHHOM IT0UTe,
BBI MOJKETE BBITIOJTHUTD 3Ty KOMaH/y U ITI0C/IAaTh €€ BBIBOJI TOMY UEJIOBEKY.

MBI ITOKa3aJiy, Kak I10JIb30BaThCs 3TOHM KOMaH/[0H B IIaBe POPK ITyOJIUYHOTO TTPOEKTA.

BHellIHHe cCUCTeMbI

B Git ecTb HECKOJIBKO CTaHJApPTHBIX KOMaHJ AJjsi paboThl C JPYTMMHU CHUCTEMaMHU KOHTPOJIS
BepCHIA.

git svn

Komanza git svn ucrosb3yeTcs it paboThl ¢ cepBepoM Subversion. 3To o3HaudaeT, YTO BHI
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MOJKeTe HCII0Ib30BaTh Git B kauecTBe SVN KiIMeHTa, 3a6UpaTh U3MEeHEHUsI U OTIIPABJISITH CBOHU
cobcTBeHHBIE Ha cepBep Subversion.

MBI pa3obpasIuch ¢ 3TOM KOMaH0M B I1aBe Git 1 Subversion.

git fast-import

A1 OpyrUxX CHUCTEeM KOHTPOJIA BepCuM, 60 JjI1 UMIIOpTa IIPOM3BOJIBLHO (GOpMaTUPOBAHHBIX
JAaHHBIX, Bbl MO’KEeTe UCII0JIb30BaTh git fast-import, KoTopas yMeeT npeo6pa3oBhIBaTh JaHHLIE B
dopmart, ITIOHATHBIN Git.

MB&I fieTaJIbHO PACCMOTPEJIH 3Ty KOMaH/y B IJIaBe IMITOPT IIPOU3BOILHOTO PETIO3UTOPHSI.

AIMHUHHUCTPHPOBaHHE

Ecsim BBl agMUHHCTpUpyeTe Git pemosUTOpuil WM BaM HY)KHO HCIIPaBUTH 4YTO-TH60, Git
IIPEeI0CTABJISIET HECKOJIBKO a/IMUHUCTPAaTUBHBIX KOMaH/] BaM B IIOMOIIIb.

git gc

KoMmaHga git gc 3amyckaeT cOOPIIIUK Mycopa B BallleM PeIlO3UTOPUH, KOTOPBIM yaasser
HeHYy>KHble palIbl U3 XpaHWINIIA 065eKTOB U 3QGeKTUBHO YIIaKOBLIBAET OCTaBIIIMecs Qaiiybl.

OO6BIYHO, 9Ta KOMaH/|a BBIIIOJIHIETCS aBTOMaTHUYeCKU 6e3 Balllero y4acTHUs, HO, eCJIU I10KesIaeTe,
MOJKeTe BhI3BaTh €€ BpYyYHYI. MBI pacCMOTpesIN HEKOTOpPhIe IIPUMEPHI eé UCII0/Ib30BaHUS B IJIaBe
O6cay>KrBaHUe PeIl03UTOPHS.

git fsck

KomaHza git fsck mucrionb3yeTcs 111 IpoBepKU BHYTpPeHHeN 60asbl JaHHBIX Ha IIpeAMeT HaJIu4dUusl
OIITMO0K ¥ HECOOTBETCTBUM.

MBI JIMIIL OJHAKABI HCIIOJIL30BAIU €€ B IVIaBe BoccTaHOBIeHUe [aHHBIX IS IIOUCKa 6GoJjiee
HeJOCTIHKUMBIX (dangling) 06 beKTOB.

git reflog

KoMmanpa git reflog mpocMaTpuBaeT UCTOPHUI0O U3MEHEHUs TOJIOB BETOK Ha IPOTSHKEHUH Ballleit
PaboTHI 11 ITIOMCKA KOMMUTOB, KOTOPBIE BBl MOIJIM BHE3aITHO IIOTEPSITh, IIePeIIHChIBasi UCTOPHUIO.

B 0CHOBHOM, MBI pacCMaTpUBaJ/Id 3Ty KOMaHAy B IylaBe Refl.og-cokpalleHus, Iie Mbl I10Ka3aIn
IIpUMep UCI0JIb30BaHUI 3TOM KOMaH/bI, a TaKKe KaK MCII0JIb30BaTh git log -g g mpocMoTpa
TOM Ke MTHPOpPMaIlHH, UCII0/1b3yd git log.

MsbI Ha IIPpaKTHKe pPacCMOTpe/Id BOCCTaHOBJIEHHE HOTepHHHOﬁ BeTKHU B IvIaBe BoccTaHOBJIEHIE
JaHHBIX.
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git filter-branch

Komanpa git filter-branch mcrosb3yeTcs I IlepelUChIBAHUSA COLEP>KUMOT0 KOMMUTOB IIO
3alaHHOMY aJITOPUTMy, HaIpuMmep, [JId IIOJHOTO yAaJeHUsd ¢aiyla U3 UCTOPUU WIHA [JId
BBIWIEHEHUSI UCTOPUU JIUIIb 4YacTU ¢GaiyIoB B IIPOeKTe [JI1 BBIHECEHUSI B OTHEJIbHBIN
PEeo3UTOPUN.

B rimaBe Vianmenue dariisa 13 KaXk0ro KOMMHUTA MBI 00 bSICHIIM MEXaHU3M paboThl 9TOM KOMaH/bI
U paccKasaJjiy IIpo UCII0JIb30BaHMue onnuii --commit-filter, --subdirectory-filter u --tree-filter.

Hu3koypoBHeBbI€ KOMaH/IbI

Tak>Ke B 3TOM KHUTe BCTpeYa/JIMCh HEKOTOPhIE HU3KOYPOBHEBLIE («caHTeXHUUYECKHE») KOMaHEBI.

HepBaﬁ W3 HUX —3TO ls-remote, C KOTOpOI;’I MBI CTOJIKHYJIHUCE B IJIaBe CChUIKH Ha 3aIIpoC CIIUAHUA
X UCITIOJIBb30BaJIX [JIA ITPOCMOTPa CCHIJIOK Ha CepBepe.

B mmaBax PyuHoe ciausHue $paiiios, Rerere ¥ MH/eKC MBI UCIIOJIb30BaIK KOMaHAY 1s-files 4TOObI
IIPOCMOTPETH «ChIPhIe» TaHHBIE B HHJIEKCE.

MBI Tak)Ke YIIOMHHaJH O KOMaHjle rev-parse B IJlaBe CCHITKM Ha BeTKH, HUCIIOIb3yeMOH [JIs
IIpeBpallleHUs IPaKTUYeCKHU IPOU3BOJILHO 0TGOPMaTUPOBAHHBIX CTPOK B SHA-1 yka3aTesn.

Tak miu WHave, 60JIBIIMHCTBO HU3KOYPOBHEBBIX KOMaH/ cO6paHo B I1aBe Git M3HyTpH, KOTOpas
Ha HUX U cocpejjoToueHa. MBI cTapajlnuch u3beraTh 3TUX KOMaH/| B [PYTHUX MecTaX B 3TOM KHUTe.
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