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ATy KHUTY $1 OCBSIIIAI0 CBOMM JIEBOUYKAM: skeHe /[skeccuke, KOTopast
HOZEePKUBaJIa MEH BCe 9TU TofIbl, U fodepu [sxosedurie, koTopas
OyzieT HOIePKUBATH MEHsI, KOT/IA 51 COCTAPIOCh U IIEPECTaHy MOHU-
MaTb, UYTO BOKPYT MMTPOUCXOANT.

Crxomm

Moeii xene Bekkn, 6e3 KOTOPOii 9TO NPUKIIOYEHUE MOTJIO 3aKOH-
YUTDHCS, 1aske He HaYaBIICh.

ben



[1peancnosme
oT CKOTTa YakoHa

[Tepen Bamu BTOpoe uzganue kuuru. [lepsas Bepcus yBujiesa cBeT yeTbipe rojia Hasal.
MHoroe n3MeHIJIOCH ¢ TOTO BPEMEHH, XOTsI HanhoJiee BayKHbIE BEIIN OCTAINCh He3bIOTe-
MBIMU. BOJILIIMHCTBO KJII0YEeBBIX KOMaH/ U KOHIEIIIIHNH /10 CUX II0p IPUMEHUMBI, Be/lb
Git-pa3paboTunKN MPUIATAIOT MACCY YCUIUH ISt TOJIIEP5KAHUSA 0OPaTHON COBMECTH-
MOCTH, HO [OSIBUJIMCH U 3HAYNTEIbHbIC HOBOBBEIEHU U U3MEHEHUS B OKPYKAIOIEeM
cucremy Git coobiectse. Bropoe uspanue KHUTY TIpelycMaTpuBaeT pacckas 06 aTux
U3MEHEHUSIX U 0OOHOBJIEHUSIX, YTO MMOMOKET HOBBIM MOJIb30BATEIAM GBICTPEE BOWTH
B KypcC /ieJ1a.

Ha MomeHT HarucaHust epBoil KHuru cucreMa Git 6bliia OTHOCUTEIBHO CJIOKHON U 110
CYTH TPEJICTABJIsIIAa COO0IT MHCTPYMEHT, OPHEHTUPOBAHHBIN HA OIIBITHOTO Pa3padoTInKa.
B HEKOTOPBIX cOOOIIECTBAX OHA HAaYaIa HaOUPATh MOIMYJISIPHOCTD, HO 10 TOBCEMECTHOTO
ee HCIOJIb30BaHUsl, KOTOPOE Mbl HabJIIOIaeM B HAIIU JTHU, ObLIO Haeko. TeM He MeHee,
MOCTEIIEHHO 9TY CUCTEMY ITPUHSLIN HA BOOPY/KEHIE MTPAKTHYECKH BCe CO0OIIeCTBa pas-
paboTurkoB ITO ¢ OTKPHITHIM UCXOAHBIM KOOM. TT0sIBJIeHHE OTPOMHOTO uncia rpadu-
yeckux uurepdeiicos s Beex miatdopm u noaep:kka IDE nososinan suegputs Git
B OllepalloHHbIe cucTeMbl cemeiictBa Windows. B niepBom usgaHuy KHUTH 00 9TOM He
66110 1 peun. OMHON U3 OCHOBHBIX IeJIell HOBOTO U3[AHUS SIBJISIETCSI PACCMOTPEHUE
BCEX 9TUX HOBIIECTB.

Pesko Bo3pociio u kosnuecTBo pazpaborurkos [1O ¢ OTKPBITHIM UCXOIHBIM KOJOM, KO-
TOpbIe 1M0Jb3yIoTCst cucteMoil Git. TTouTu nsTh Jiet Hazax Hadano paboThbl Hal IEPBOM
Bepcueil KHUTK (@ MPOoIece HallMCAHUS 3aHsJT HEKOTOPOE BPeMsI ) COBITAJIO C HAYATIOM MO€Ei
paboThl B MAJIOU3BECTHON KOMITAHIH, 3aHMMAIOIEiics CO3laHiueM caiiTa JIJIsl XOCTHHIa
Git. Iror caiir Haspiancsa GitHub. K MmomenTy 1my6mkanym KHUIM CaiiToM HOJIb30BaIaCh
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OT CHJIBI THICSIUA YeJIOBEK, a paboTasii Hajl HUM TOJIbKO MbI BueTBepoM. Ha MOMeHT ke
HaIMCaHust 3TOTO mpeaucaosus caiit GitHub 06w o pazmenternu 10-MUIITHOHHOTO
npoekTa. Unesio yueTHbIX 3aruceil 3aperncTpUPOBaHHbIX Ha HeM Pa3pabOTIHKOB JIOCTUTIIO
MOYTU 5 MUJIIMOHOB, & KOJIMYECTBO COTPYIHUKOB mpeBbiciio 230. HpaButcs Bam 210
nin Her, Ho ipoekT GitHub nossmustn Ha coobiectso paspaborunkos [1O ¢ OTKPBITHIM
MCXO/IHBIM KOJIOM B TaKO# CTEIIeHH, KaKYIO sl He MOT JIaske BOOOPA3UTh, KOT/[a HAUMHA
TPYAUTDHCS HAJ TePBOIl KHUTOM.

B ucxopHoil Bepenu kHUTH s mocBsiTidr caiity GitHub seGosbinoit pasjen, omnucas ero
KaK MeCTO JIJIst XocTHHTa cucteMbl Git. MHe He 04eHb HPABUJIOCh, UTO, IO CYTH, ST THATITY
PO OOIIIECTBEHHBII PECyPC, TIOIYTHO PACCKas3biBast O CBOEH POJIU B €ro co3ianmnn. Mue
JI0 CUX TI0P HE HPABUTC TOT KOH(MJIUKT UHTEPECOB, HO BaxHOCTD npoekTa GitHub B
Git-coobiiecTBe 1aBHO yrke HeocropuMa. [ToaToMy Tenepb st pelini He OrpaHnIUBAThCS
MPUMEPOM XOCTHHTA cucTeMbl Git, a BBIIETUTH IETYIO IJIaBy IO/ I€TAThHOE OTTMCAHNE
npoekra GitHub u cioco6os addekrusroro ero npumenenus. Eciu Bl cobupaerech
nsydarh Git, ymenne pabotats ¢ catitom GitHub moMoskeT Bam BIUTHCS B OTPOMHOE
COO0IIECTBO, MOJIE3HOE BHE 3aBUCKMOCTH OT TOTO, KAKOW XOCTUHT BbI HCITOJIB3YETE st
XPaHEHUST CBOETO KOJIa.

JIpyrM 3HAUNTETHHBIM U3MEHEHIEM C MOMEHTA MIPEIbIYIeN MyOJINKAIK CTala Pas-
paborka 1 pactyliee uciojb3oanue nporokoiaa HTTP s cereBbix Git-oneparuii.
B GoJibIMHCTBE TIPUBEIEHHBIX B KHITE TPUMEPOB BMecTo potokosia SSH urypupyer
6ouiee mpoctoit mporokoa HTTP.

VauBuTeIbHO HAOIOAATH 3a TEM, KaK 3a [IOCJIeIHIE HECKOJIbKO JieT cucTeMa Git pas-
BUJIACH M3 MMPAKTUYECKN HEM3BECTHOU B IOMUHUPYIOIIYIO CUCTEMY KOHTPOJISI BEPCHUIA,
MpUYeM Kak JIJIsi KOMMEPUYECKHUX TeJIed, TaK U JIJISI TPOEKTOB € OTKPBITHIM MCXO/HBIM
KOJIOM.

Hal[eIOCb, BbI ITIOJIYINUTE YIOBOJBCTBUE OT YTCHUA HOBOM BEPCHUMN KHUTH.



[1peancnosue
oT beHa Ctpayba

Moii untepec k cucreme Git BbI3BasIo UMEHHO TIEPBOE U3/[aHKe ITON KHUTHU. 1 y3HAI
crocob cosanms IPorpaMMHOro obeciiederust, 6oJee eCTeCTBEHHbII, YeM BCe, 4TO s
BCTpevas paubiie. K aTromy MOMeHTY 51 ObLIT pa3pabOTUUKOM YiKe HECKOJIBKO JIET, HO 3TO
coOBITHE TIOMOTJIO MHE CBEPHYTD Ha Ky/ia 60Jiee UHTEPECHYTO IOPOTY.

Terepnp, ToAbI CIIYCTS, 5 ABJAIOCH COABTOPOM OJIHOM M3 OCHOBHBIX peanusanuii Git,
st pabotas u paboTaio B KpyIHeIeil KoMIanuu XocTiuHra cucreMbl Git, o6yvast siozeit
110 BceMy MUPY 110J1b30BaTbcd e1o. Korga CKOTT cripocuil, He Xo4y Ji S IPUHSATD y4acThe
B IIOJITOTOBKE BTOPOTO U3JIAHUS KHUTH, 4, He PAa3/lyMblBas, COIJIACUIIC.

9710 6OJIBIIAA YECTD JUIA MEH:, 1 B IIpoIecce pa6OTbI S TTOJTYYrJT OTPOMHOE Y/IOBOJIbCTBUE.
HalIeIOCb, ATa KHUTA TIOMOKET BaM B TOII JKe CTeIleHu, B KOTOpOfI OHa IIOMOI'JIa MHE.



Hauyano paboTsl

ITa rraBa MOMOKET BaM Hauath paboTy ¢ cuctemoii Git. ITepBbIM €I0M MBI TPEIOCTa-
BUM 00111e CBECHNs 06 HHCTPYMEHTAX KOHTPOJIST BEPCHUI, 3aTEM ITOTOBOPUM O TOM,
Kak 3arycTuTh Git B Batei onepannoHHoNi cucTemMe, M 3aKOHYUM ONTICaHUEeM TIpoTiecca
HacTpoiku. K KOHILy 9TO TJIaBBI BBI MOMMeTe, 3aueM Hy:KHa cuctema Git, mouemy €eio
CJIE/IyeT TI0JIb30BaThCs, U OyeTe FOTOBbI IPUCTYIIUTD K paboTe.

YnpaBneHue Bepcuamm

Yo Takoe «ympaBeHue BEPCUIMU» U TIOUEMY OHO JIOJIKHO Hac uHTepecoBaTh? Cucrema
yIpaBJeHUS BEPCUSMHU, MJIN KOHTPOJISE BEPCHH, 3alTUCBIBACT NCTOPUIO N3MeHeHus daiiia
nnn Habopa aiinos, 4To6bl B Gy/IyTieM Obla BOSMOKHOCTh BEPHYTHCS K KOHKPETHOI
Bepcun. B kHure mporiece yrpasieHns BEPCUsAMU OY/IeT pacCMaTPUBATLCST Ha (hparMeHTax
KOJIa, B PEJILHOCTH K€ 9TH OIePallii MOKHO IIPOJIETIBIBATD ¢ (pailiaMu MpakTHYecKn
BCEX THIIOB.

Ipaduueckum ausaithepam u BeG-Au3aiiHEpaM, KOTOPBIM HYKHO XPaHHUTh BCE BEPCHUU
1300pakeHIIT MIIH KOMITOHOBOK, MOKHO TTOPEKOMEH/IOBATh CUCTEMY KOHTPOJIST BEPCUI
(Version Control System, VCS). OHa mo3BoJisieT BO3BpalaTh B MPEAIAYIIEE COCTOSI-
HIEe KaK OTAeIbHbIe (hafijIbl, TaK U TeJIBIN TIPOEKT, CPAaBHUBATH C/IeTaHHbBIC N3MEHEHNSI,
CMOTPETD, KTO ¥ KOT/A TTOCTEHIM PETAKTUPOBAI (DAL, SIBISIOMINNACT HCTOYHUKOM
pobiembl, 1 MHOTOE Jipyroe. Hammure VCS B 061eM cirydae o3HayaerT, uyTo mpu choe
i rorepe (hailJioB B MOKETE JIETKO BEPHYThCsS B pabouee coctostHue. U 310 Bam
MPaKTUYECKN HIYEro He OYIET CTOUTD.
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JlokasnbHbIE CUCTEMbI KOHTPOJIS BEPCUI

MHorue Joan B KauecTBe METo/[a KOHTPOJISI BEPCUI BBIOUPAIOT MPOCTOE KOMUPOBa-
Hue (hailToB B IpyTyio manky (B JydlieM cJydae TaKue MarkKu MOMeJYaroTCs MEeTKaMu
BpeMeHN ). ITOT TOAXO/ KpaliHe MOMYJISIPeH B CUJTy CBOEH TTPOCTOTHI, HO TTPU 3TOM OH
noTpsicaroliie HeHajeskeH. JIerko 3a0bITh, B KaKO# marke Bbl paboTaeTe, U CIydaiiHo clie-
JIaTh 3aMUCh He B TOT (haiisl MTM CKOTTMPOBATH BOBCE He Te (Paiisbl, KOTOPbIE BBI XOTEIH.

Jlist yperyimpoBatust 9TOro BONPOCa TPOrPAMMUCTBI JABHO M300pesn JOKaJbHbIe
CHCTEMBI KOHTPOJISI BEPCUH, CHaOKeHHbIe IPOCTON 6a30li JaHHbIX, XPAHSIIEN BCIO UH-
dhopmaruio 06 umerenusix daitios (puc. 1.1).

NOKAINBbHBLIN KOMMLIOTEP

BbIPY3KA _
BA3A JAHHbIX BEPCUM
danin Bepcusa 3
I
Bepcus 2
|
Bepcus 1

Puc. 1.1. JlokanbHoe ynpasneHne Bepcusamu

OpHoli u3 HanboJIee TMOTYJISIPHBIX JIOKATbHBIX CHCTEM KOHTPOJISI BepCUil Obliia cucTeMa
koutpoJst pegakiuii (Revision Control System, RCS), kotopas 10 cux mnop paboraer
Ha MHOTUX KOMIIbloTepax. J[aske B momy isipHoii onepaimonHoii cucreme Mac OS X pas-
paborunkam JocTyiiHa KoManga rcs. RCS coxpanser Ha I1CKe B ClIeaabHOM popMaTe
HA0OP BCeX BHECEHHBIX M3MEHEHUN (TO eCTh pasHUIly Mesxay daiiamu). B Gyayiiem
9TO TIO3BOJISIET BOCCO3/IATh Jt060it (hails B 1060it MOMEHT BpeMeHH, 106aBUB K HEMY
BCE U3MEHEHUsI.

LieHTpanu3oBaHHbIE CUCTEMbI KOHTPOS BEPCU

Cuaenytotiiast 6oJibiiast mpobieMa — He0OXOIUMOCTD COTPYAHUYATH € Pa3pabOTIHKAMU
apyrux cucteM. Jljist ee perneHust ObLIN Pa3pabOTAHbI IIEHTPATU30BAHHBIE CHCTEMbI
konrtpoJist Bepeuii (Centralized Version Control System, CVCS). Onu, kak 1 cucTeMbl
CVS, Subversion u Perforce, 06siaialot e[UHBIM CEPBEPOM, COAEPIKAIIUM BCE BEPCUU
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(daiios, 1 HAOOPOM KIMEHTOB, BHITPy:Kalomux ¢aiinbl ¢ cepsepa (puc. 1.2). Ha mpo-
TSAKEHUN MHOTHX JIET HTO OBIJIO CTAHAAPTOM YTIPABJICHUS BEPCUAMU.

KomnbioTtep A LIEHTPANBHbIA VCS-CEPBEP
daiin \ BA3A OAHHbIX BEPCUN
Bepcus 3
|
Bepcusg 2

Komnblotep B |

y / Bepcus 1
dainn

Puc. 1.2. LleHTpan13oBaHHOe ynpaBieHne BepcusiMum

Takas cxemMa UMeeT MHOTO MPEUMYIIECTB, 0COOEHHO TIePel JIOKATbHBIMYI CUCTEMAMU
KOHTPOJIst Bepeuit. Hanpumep, Kask/iplii uesioBex, paboTaiomiuii Haji IPOEKTOM, JI0 OTIpe/ie-
JICHHOH CTeIleH! 3HAET, YeM 3aHUMAIOTCS ero KOJlerd. AJIMUHUCTPATOPBI MOTYT JIeTalb-
HO KOHTPOJIMPOBATD 1IPaBa JI0ITycKa IIPOYUX COTPYIHUKOB; aqMuHucTpupoarb CVCS
HAMHOTO MPOIILE, YeM YTIPABJIATH JOKATbHBIMU Oa3aMU JIAHHBIX HA KasKIOM KJIMEHTE.

O/IHAKO eCcTh y 9TOH CXEeMBI M cepbe3Hble HeZIocTaTKU. CaMbIM OUE€BHIHBIM SIBJISIETCS
e/INHAs TOYKA OTKAa3a, TPeJICTaBIeHHAs TIeHTPAIbHBIM cepBepoM. OTKITIOUeHNE HTOTO
cepBepa Ha Yac 03HAYAET, YTO B TEUEHIME Yaca JToOble B3aUMOICHCTBISI HEBO3MOKHBI. To
€CTb Bbl HE CMOJKETe COXPaHITh BHOCHMbIe u3MeHeHnus. [Ipu moBpexeHnn KecTKOro
JINCKA [IEHTPAJIbHOI Gasbl JAHHBIX K OTCYTCTBUM HYKHBIX PE3EPBHBIX KOIUI TEPSIeTCsT BCSI
uH(GOPMAIIKsT — BCst KICTOPHUs pazpaboTKU POEKTA 32 UCKIIOUEHIEM eIMHUYHBIX CHUM-
KOB COCTOSTHUSI, KOTOPBIE MOTYT OCTAThCS HA JIOKATbHBIX KOMITBIOTEPAX MOJIb30BaTEEI.
Brpouewm, Ta ske camast mpobJieMa XapakTepHa 1 JIJIsl JIOKaJTbHBIX CHCTEM KOHTPOJISE Bep-
CHii — XpaHst KICTOPHUIO pazpaboTKU IIPOEKTA B OTHOM MECTE, BBl PUCKYETE TIOTEPSITh BCe.

PacnpeneneHHble CUCTEMbI KOHTPOSS BEPCUIA

Vmenno 3/mech Ha TIEPBBIT TTaH BBIXOASAT PacIpe/ieIeHHbIE CUCTEMBI KOHTPOJIS BEpCHUit
(Distributed Version Control System, DVCS). B DVCS (x npumepy, Git, Mercurial,
Bazaar nsm Darcs) KimeHTBI He TTPOCTO BBITPYKAIOT TIOCAeHIE CHUMKH (DaiioB, OHI
CO3/IAI0T TIOJTHYIO 3ePKAJTBHYTO KOTIHIO pero3uTOprsi. COOTBETCTBEHHO B CIyJae BHIXO/A
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U3 CTPOsI OJIHOTO U3 CEPBEPOB €ro paboTOCIOCOOHOCTh MOKHO BOCCTAHOBUTD, CKOIIMPOBAB

OJIVH 13 KJIMeHTCKUX penio3utopues (puc. 1.3). Kaskaad rakas BoITpy3Ka COITPOBOKIACTCS
MOJIHBIM PE3EPBHBIM KOITMPOBAHUEM BCEX JTAHHBIX.

CEPBEP

BA3A JAHHbIX BEPCUIA

Bepcusa 3
|
Bepcus 2
|
Bepcus 1
KOMIMBIOTEP A KOMIMbIOTEP B
Pann dann
A «—> A
BA3A [AHHbLIX BEPCUI BA3A JAHHbLIX BEPCU
Bepcus 3 Bepcus 3
|
Bepcus 2 Bepcus 2
|
Bepcus 1 Bepcus 1

Puc. 1.3. PacnpeneneHHoe ynpasfieHne BepcusaMm

BoJiee TOro, MHOTHE U3 3TUX CHCTEM O0JIAAI0T HECKOJIBKUMHU YIAT€eHHBIMU PEMO3H-
TOPUSIMHU, YTO TTO3BOJISIET PA3HBIM PAOOYUM TPYIINAM COTPYAIHUYATD B PAMKAX OJIHOTO
npoekTa. JlomycTiMa HacTPOiiKa PasHbIX TUIIOB PabOUYUX MPOIECCOB, HEBO3MOKHAS
B IIEHTPAJIM30BaHHBIX CUCTEMaX, HAIIPUMep B MepapXuuyecKuX MOJeIsIX.
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KpaTkasa uctopusa Git

HOZIO6HO MHOJKECTBY APYIUX 3aMe€daTC/IbHbIX IIPOIPaMMHBIX ITPOJIYKTOB, CUCTEMA Git
HauYMHAJIACh ¢ HEOOJIBIIOTO CO3NAaTECJIbHOTO pa3pyHI€eHUA U ITBLITKOM TIOJIEMUKH.

Slapo Linux npescrasisier co6oil KpaiiHe MacintabHblil poekT [TO ¢ OTKPBITHIM UCXO/I-
HBIM KojioM. B nicTopun nozzep:xku sijpa Linux nsmeHeHust IporpaMm J10Jroe BpeMst
nepelaBainch B Bujie uctpasiaennii (patches) u apxusuposansbix daiisios. B 2002 roxy
Juis ipoekTa Linux craiu uenosib3osath cobcrBennyio cucremy DVCS, koropas Ha-
3piBasiach BitKeeper.

B 2005 roy oTHOIIEHUS MEKITY COOOIECTBOM, pa3pabaThIBaBIIUM si/IPo Linux, 1 KoM-
MepuecKoii pupMoii, coznasiueii BitKeeper, ObLiu pasopBaHbl 1 OeCILIATHOE MCIOJIb30-
BaHWE ATOI CUCTEMbBI KOHTPOJIS BEPCHH CTATI0 HEBO3MOSKHBIM, YTO TI0OY/INIIO COOOIIECTBO
paspaboTunkoB Linux (1 B YaCTHOCTU CO3/IaTe I 9TOI OllepalluoOHHOl cructeMbl JIMHYyca
TopBasib/ica) HaYaTh PAbOTY Ha/l COOCTBEHHBIM HHCTPYMEHTOM, B35IB 32 OCHOBY HEKOTOPBIE
uneu BitKeeper. Bot 1iesiu, KoTopble CTaBUINCD /711 HOBOW CUCTEMBbI:

Q ObicTpoaeiicTBIE;

IIPOCTOE MTPOEKTHOE PEIICHHUE;

d
O MolHas HOALEPKKA HeJIMHEHHON paspaboTKu (ThICAYM Tapajlle/ibHbIX BeTBell );
0 MOJHOCTBIO pacTpe/ie/leHHAsT CHCTEM;

d

BO3MOKHOCTB 3 (DHeKTUBHOII (B I1aHe OBICTPOAEHCTBI U 0ObeMa JAHHbIX ) PaOOThI
¢ GOJIPLIMMU TIPOEKTAMK, TAKUMH KakK siipo Linux.

C momenTa cBoero nosteirerust B 2005 roay cucrema Git pasBuBasiach u COBEPIIEHCTBO-
BaJlach B IIOTIBITKAX JOOUTHCS IPOCTOTHI UCIIOJIb30BAHUS IIPU COXPAHEHUH M3HAYATbHBIX
xapakrepuctuk. OHa paboTaeT HEOOBIKHOBEHHO OBICTPO, KpaiiHe s GeKTUBHA I
GOJIBIINX IIPOEKTOB U 00JIalaeT OTPsCcAIONeil BeTBAIENCS cuCTeMOil HeluHeHOI
paspaboTku (cM. r1aBy 3).

OcHoBbl Git

Tax uto ke B 00mKX Yeprax mnpeacrasiser coboi Git? Kpaiite BasKHO yCBOUTH UH-
opmaruio aToro paszesa, Tak Kak €CJu BBl IOMeTe, 4TO Takoe cucteMa Git u kak
BBITJISI/ISIT OCHOBHBIE IIPUHITUTIBI €€ PAaOOThI, BaM Oy/ieT HAMHOTO TIpotiie 3(hheKTUBHO
ee UCI0JIb30BaTh. B xoze snakomcTBa ¢ Git nocrapaiitech 3a0bITh 060 BCEM, UTO BbI
MoskeTe 3HaTh 0 Apyrux VCS, takux kak Subversion u Perforce; aTo mossoaut npu
paboTe ¢ JTaHHBIM KHCTPYMEHTOM u36exaTh myTanuilsl B HioaHcax. Cucrema Git
XPaHUT U BOCIIPUHUMAET WHGOPMAIUIO He TaK, KAK OHU, HECMOTPS Ha CXOIHDIN
MoJIb30BaTe bCcKuit mHTepdeiic. UMeHHO ToHMMaHue 3TUX Pa3JInduil TO3BOJIUT BaM
n36exath OMuOOK.
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CHUMKM COCTOSIHUIA, @ HE N3MEHEHUI

InaBabiM orymuneM Git ot J110060ii APYToil crCcTeMbl KOHTPOJIST BEPCHil (B TOM dncIie
Subversion u eil M0gOOHBIX) ABJSETCA BOCIPUATHE AaHHBIX. BOJBIINHCTBO CUCTEM
XpaHUT HHMOPMAIINIO B BU/IE CITMCKA U3MEHEHUH, CBI3aHHBIX ¢ (haliylaMu. ITH CHCTEMbI
(CVS, Subversion, Perforce, Bazaar u 1. 11.) paccMaTpuBaloT XpaHUMbIe JaHHbIE KaK
HaGop (hailIoB U UBMEHEHUIT, KOTOPbIe BHOCUIUCH B 9TU (halljibl B TEYEHUE UX JKU3HU
(puc. 1.4).

McTopus KOHTPOMbHbLIX 3anucei

>
Bepcus 1 Bepcus 2 Bepcusa 3 Bepcus 4 Bepcus 5
dann A —>» A1 > A2
daiin B » A1 > A2
®ain C —>» A1 —>» A2 - A3

Puc. 1.4. XpaHeHne JaHHbIX B BUE U3MEHEHWUI, BHOCMMbIX B 6a30BYI0 BEPCUIO
Kaxxgoro aina

Cucrema Git He BOCITPUHIMAET U He XpaHUT (haiiibl mogoOHbIM 06pasom. B ee Boctpusi-
T JIaHHbIE TIPECTABJISAIOT OO0 HaGOP CHUMKOB COCTOSTHISI MUHUATIOPHO (hailIoBOit
cucrembl. Kax/aplii pa3, KOT/Ia Bl CO3/1aeTe HOBYIO BEPCHIO UJIHM COXPAHSIETe COCTOSTHIE
npoekTa B Git, 110 cyTH, JieJIaeTcsi CHUMOK BeeX (hailyioB B KOHKPETHBII MOMEHT BpeMe-
HU W COXPAHAETCA CCBIIIKA HA HTOT CHUMOK. J[J1s1 TOBBIIEHUS TIPOYKTUBHOCTA BMECTO
(haiiyioB, KOTOPBIE He IpeTepIesn H3MEHEHNT, COXPAHSIeTCsT BCETO JIUIID CChIITKA Ha X
pamree coxpanennbie Bepcun (puc. 1.5). Git BocripuHUMAaET JaHHbIe CKOpee Kak nomoK
cHumros cocmosinust (stream of snapshots).

Ito BakHoe orimyne Git moutu ot Beex octanbubix VCS. M numenno ns-3a uero B Git
MPUXOAUTCS TIEPECMAaTPUBATH MPAKTUYECKH BCE ACTIEKTDHI YIIPABJIEHUST BEPCUSIMHU,
KOTOPBIE OCTAJIBbHBIE CUCTEMBI CKOITMPOBAJIN Yy CBOUX MPEIIeCTBEHHUIL. B pe3ybrate
Git Gosbllle HATOMUHAET He MPOCTYI0 CUCTEMY KOHTPOJIS BEPCHil, a MITHUATIOPHYTO
(haitoByI0 cHuCTEMY C YAUBUTEIBHO MOITHBIM HHCTPYMEHTapueM. BbITo/ibl, KOTOPbIE
JIaet 1mo00Hoe MpecTaBIeHne JaHHbIX, Mbl 0OCYIMM B IJlaBe 3, Korjaa OyaeM paccma-
TPUBATDH BETBJIEHMUS.
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McTopust KOHTPOMbHBIX 3anucen

>
Bepcus 1 Bepcusa 2 Bepcusa 3 Bepcusa 4 Bepcusa 5
| | l‘--_l-_--\ | l‘--_l--_--\
daiin A A1 | A1 ] A2 ! A2 ]
I P ]
dain B ! B 1 ! B 1 B1 B2

| —---l---.. |
i \

®ann C C1 C2 ! C2 ! C3

Puc. 1.5. XpaHeHue aaHHbIX B BMAE CHUMKOB COCTOSIHUSI MpOeKTa

JlokanbHOCTb onepauui

Jljist ocytiecTBICHNS TPAaKTHYECKH Beex omepaiiuii cucreme Git TpebyroTest TOJMbKO
JIOKaJTbHBIE (hallsTbl U Pecypehl — B 06IIeM cirydae WHHOPMAIINS € IPYTUX KOMITLIOTEPOB
ceru He HyxxHa. Ecim Ber ipuBbikian k CVCS, rje aist G0JIbIIMHCTBA OTlepalinii Xapak-
TEPHBI 33/IEPKKU U3-3a MePeladn JaHHbIX 110 CETH, TOT acrekT paborsr Git HaBoauT
Ha MBICJTb, YTO HOTH CKOPOCTH HAEIIN ITY CUCTEMY HepealbHoi cumoit. Korma Bes
HCTOPHSI TPOEKTA XPAHUTCST HA JIOKATBHOM JUCKE, KAsKETCS, UTO OOMBITHHCTBO OTeparinii
BBITIOJIHSIETCSI TIOYTH MTHOBEHHO.

Hanpumep, mist mpocmMoTpa uctopuu npoekTa cucreme Git HeT HYKIbl 06paIaTbes
K CEPBepY, [10JIy4aTh TaM UCTOPUIO ¥ BHIBOJUTH €€ HA 9KPAH — CUCTEMA IIPOCTO YUTA-
€T BCe HEIOCPEJICTBEHHO M3 JIOKAJbHOU 6a3bl JaHHBIX. TO €CTh BbI BUAUTE UCTOPHUIO
IPOeKTa MPaKTUYeCKH cpasy ‘ke. Ecsii BBI XOTHUTE TTOCMOTPETH, 9eM TeKyTasl BEPCHs
(haiina oruaeTcs ot Bepcuu MecstaHoM laBHOCTH, Git et ctapsbliii paiia u Berauciser
BHECEHHDBIE B HETO MPABKH, BMECTO TOTO YTOOBI IPOCUTH 00 ITON Olepaluu yAaieH-
HBII cepBep MM CYUTBIBATD C 9TOTO cepBepa CTapylo BepcHio (aiia /s TOKAJIbHOTO
CPaBHEHUSI.

ITO TaKIKe 03HAYALT, UTO MPAKTHUECCKH BCE OMEPAITUU MOTYT ITPOBOJIUTHCS B ABTOHOMHOM
peskiMe 1 6e3 UCTI0/Ib30BaHUs BUPTyaibHOH yacTHOil cetn (Virtual Private Network,
VPN). Eciu kenanue nopaboraTh IOSBUTCS B CaMOJIeTe MU B [10€3/€, BbI MOKETE
yCTIeNTHO (PUKCHPOBATHh U3MEHEHNsI, TOKa He Hal/IeTe TIOAKII0OUEeHNE K CETH JIJIST X BbI-
rpysku. Eciii 1omMa Bbl He MOKeTe T0OUThCsT KOppeKTHOU paboThl VPN-kimenTa, Bam
9TO He ToMenraeT. Bo MHOTMX APYrux cucteMax 1mogo0Hoe 1ubo HEBO3MOKHO, 100
JOCTUTAETCS CIIOKHBIM ITyTeM U Tpebyer Gobux yeunuil. Hanpumep, 8 Perforce mpu
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OTCYTCTBUU TIOJKJIIOUEHUST K CePBEPY MHOTHE JEHCTBYS HEAOCTYTHEBL, a B Subversion
1 B CVS MOXKHO peflakTipoBath (haiisibl, HO HeJb3s1 GUKCUPOBATH BHECEHHBIE U3MEHEHUS
B 6a3e MaHHBIX (TaK Kak OHa HEAOCTYMHA). MOJKET MOKa3aThCs, YTO ATO MEJIOUH, HO BbI
YIAMBUTECH, OGHAPYKUB, HACKOJIBKO GOJIBINOE 3HAYUCHE OHU UMEIOT.

LlenocTtHocTb Git

B cucreme Git 17151 Bcex TaHHBIX IIEpe/i COXpPAaHEHUEM BbIYHCIISIETCSI KOHTPOJbHASI CYMMa,
0 KOTOPOI OHM BIOCJIEICTBUN UITYTCS. TO €CTh COXPAHUTD cONlePsKUMOe haiiia Ui
Hanku TakuM o6pasom, uTobsl cricteMa Git 06 5TOM He y3Haia, HEBO3MOKHO. ITa (PyHK-
IUOHAJIIBHOCTH BcTpoeHa B Git Ha caMOM HU3KOM YPOBHE U SIBJISIETCSI HEOTHEMJIEMbBIM
OPUHIAIIOM ee paboThl. HeBo3MOKHO NOTepsATh MHGOPMAIUIO UK TIOBPEANTH (haii
ckpoITHO OT Git.

MeXaHI/I3M, KOTOPBIM TTOJIb3yETCA Glt JJIA BBIYMCJIEHNA KOHTPOJIbHBIX CYMM, Ha3bIBA€TCA
xenreM SHA-1. 91o crpoka us 40 cuMBOJIOB, BKJIIOYaIONas B ce0s Yic/a B ecTHa 1A
tepuuHoil cucteme (0—9 1 a—f) u BeIUMCIIsIEMast HA OCHOBE COAEPKUMOTO (haiiia win
ctpyktypbl nanku B Git. Xemt SHA-1 BoITJISAUT IPUMEPHO TaK:

24b9da6552252987aa493b5218696cd6d3b00373

Bol OyjieTe TIOCTOSTHHO HATAJIKUBATHCST HA 9TU Xelll-3HaueHust, Tak Kak Git ucrosb3yer
ux noBcemecTHo. I1o cytu, Git coxpansier qanHbie B 6asze He 10 MMeHaM (Hailyios, a 1o
Xelly UX COIepKUMOTO.

Git, Kak NpaBuKo, TONbKO A06ABNAET AAHHbIE

ITpakruuecku Bee oneparuu B Git npuBogsaT k ob6aBienuio ranubix B 6azy. Cucremy
CJIOJKHO 3aCTABUTD BBITIOJMHUTH HEOTMEHSIEMOE IeHCTBIE WM KAKUM-TO 00Pa3oM CTEPETh
nannble. Kax u mpu padore ¢ moboit VCS, nHesadukcupoBaHHbIe JaHHbIE MOMKHO HOTe-
PATDb WK [TOBPEUTD; HO KaK TOJIBKO CHUMOK COCTOSIHUA 3aDUKCUPOBaH, IOTEPSTDH €ro
CTAHOBUTCS KpaliHe CJIO0KHO, 0COOEHHO €CJIM BBI PEryJISIPHO Komupyere 6asy B Apyroii
Pero3uTOpuil.

Ito genaer pabory ¢ Git KpaiiHe KOM(POPTHOIL, TaK KaK MOKHO 9KCIIEPUMEHTHPOBATH,
He 0T1acasiCh CePbe3HO HABPEIUTD TIPOEKTY.

Tpu cocTosiHuS

A ceituac BuuManue! ITo OCHOBHOE, UTO TpebyeTcs 3allOMHUTD, YTOOBI JajibHelliee
ocBoenue Git mpomwno 6e3 mpodsem. Daiisbl B Git MOTYT HAXOAUTHCSI B TPEX OCHOB-
HBIX COCTOSIHUSIX: 3a(pUKCUPOBAHHOM, MOIUMDUIIUPOBAHHOM U UHIEKCHPOBAHHOM.
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3apurcuposannoe (committed) cocrostHre 0O3HAYAET, YTO JAHHBIE HAJIEHKHO COXPAHEHBI
B JIOKaJIbHO#T 6aze. Moduguuuposannoe (modified) cocrosirme oznayaet, uTo usMeHeHMst
ysKe BHeCeHBI B (haily1, HO MoKa He 3apuKcHpoBanbl B 6ase AanubIX. Hudekcuposanioe
(staged) cocTostHue o3HauaeT, YTO BBI TOMETUIIU TEKYIILYIO BEPCUIO MOAUDUITUPOBAHHOTO
(aiisia Kak 1npeHazHavYeHHYI0 7S CIeyIolieil (hukcamm.

B pesyibrate Git-ipoekT pasduBaeTcst Ha TP OCHOBHBIE 00racT: Tanka Git, pabouast
narnka 1 objactb nHaekcuposanus (puc. 1.6).

Puc. 1.6. Pabouas nanka, 06nactb nHAeKCc1poBaHus 1 nanka Git

[Tamnka Git — a10 MecTo, re Git XpaHUT MeTaJaHHble U 00BEKTHYIO 06a3y JaHHbIX IPOEKTA.
I10 Hanbosee BaskHast yacThb Git, KOTOpast KOMMPYETCS TIPHU LyOIUPOBAHIN PETOZUTOPHUS
(XpaHWJINIIA) C APYTOTO KOMITBIOTEPA.

Pabouas mamka — 9TO MeCTO, Ky/ia BBIIIOJHSIETCST BBITPY3Ka OJHOM M3 Bepcuil mpo-
ekTa. D11 (pailibl U3BJIEKAIOTCH U3 CKATON Gasbl JaHHbIX B manke Git 1 moMenaoTcs
Ha JKeCTKUH AMCK Ballero KOMIbIOTEPa, TOTOBBIE K MCIIOJb30BAHUIO MU PEIAKTH-
POBaAHMIO.

O6acTh MHAEKCHPOBAHUS — 5T0 (haiil, 00bYHO HaxoAsAIuiics B nanke Git u Xpamsmmii
nH(GOPMAIUIO O TOM, YTO UMEHHO BOM/IET B CJIeYIONTYIO oniepaiuio pukcarmu. Muoraa
ee ellle HAa3bIBAIOT TIPOMEKYTOUHOI 061aCThIO.

Basoserii pabounii nmporecce B Git BBITISAANT TaK:
1. Bol penakrupyere (aiiibr B paboueil marke.
2. Bl ungexcupyere daiiyibl, 100aBJsisa UX CHUMKH B 00J1aCTh MHAEKCUPOBAHMSL.

3. Bol Buinosinsiere gpukcanmio, 6eps dailiibl 13 00JacTH MHIEKCUPOBAHK U COXPAHIS
cHUMKHM B manke Git.
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[Ipu mammuum koukpetHoii Bepcuu Gaiiyia B nanke Git daitn canraercs 3adurcupo-
BaHHbIM. Ecsin mocsie BHeceHUs1 uaMeHeHuil B (aiin oH ObIT IepeMeniet B 001acTh
MH/IEKCUPOBAHU, OH Ha3bIBACTCS MPOUHICKCUPOBAHHBIM. A OTpeaKTUPOBAHHBII
mocJie BBITPY3KHU, HO HE TPOMH/ICKCUPOBAHHBIN (haiin HazbpiBaeTcd MOAUQUIIMPOBAH-
HbIM. B riiase 2 MbI T0Ipo6GHO PACCMOTPUM BCE 9TH COCTOSAHU. 3a0/[HO Bbl HAYUYUTECH
MOJIb30BATHCA TPEUMYIIIECTBAMHU, KOTOPbIE OHU MPEJOCTABILIOT, U MIPOIIYCKATh 3Tl
MHIEKCHPOBAHUSL.

KomaHaHasa cTpoka

Hcmomp3oBath Git MOKHO pasHbIME ciocobamu. JIJist STOTO CYIECTBYIOT KaK HHCTPY-
MEHTBI KOMAHTHON CTPOKH, TaK W MHOTOUHCJIEHHBIE TpahuiecKre moab30BaTEIbCKIE
UHTEPGEHCH ¢ Pa3IMYHBIMUA BO3MOKHOCTSIME. B 3T0I KHUTE paccMaTpUBAETCS TOJIBKO
pabota ¢ Git u3 KoMaHAHOU CTPOKU. [JIaBHBIM 00Pa30M TIOTOMY, UTO 9TO €INHCTBEHHBIT
criocob BormosiHeHust Beex Git-xkoman, — B 6osbinHacTBe GUI 11711 TIPOCTOTHI peasu-
30BaHbI TOJBKO HEKOTOPbIE BapuaHTh! (pyHkImonanbHocTn Git. Kpome Toro, yenosexk,
y™metotiuii pabortats ¢ Git U3 KOMaHIHOM CTPOKH, CKOPee BCETO, CMOKET PAa3oOPaThCs, 4TO
nenath ¢ GUI-Bepcueit, a BoT o6paTHOe HeBepHO. I ecint BBIGOP rpahuuecKoro KianeHTa
3aBHUCHUT OT JIMYHDIX HpeﬂHO‘ITeHHﬁ, TO MHCTPYMEHTDIL KOMaHIIHOfI CTPOKMN JOCTYITHDBI
BceM Oe3 UCKITIOYEHTS TIOJTH30BATESIM.

[Ipeanomnaraercs, 4To BbI 3HAaeTe, KaK OTKPLITh TepMUHal B Mac u Ipuriamenue Ha
BBOJI KOMaHHOIi cTpoku 1 06010uky Powershell B Windows. Eciiu BbI He onnmaerte,
0 4eM UJIET peub, HY’KHO IIO3HAKOMUTHCS C AaHHBIMU UHCTPYMEHTAMH, YTOObI CJIE0BATDH
[PUBOAYMBIM B KHUTE IIPUMEPAM ¥ OIIMCAHUSIM.

YcTtaHoBKka Git

ITepen Tem kax mpUCTYTUTD K pabote ¢ Git, 9Ty crCTEMy ClelyeT YCTAHOBUTH Ha KOM-
mbioTep. Ecin oHa y Bac yyke yCTaHOBJIEHA, IMEET CMBIC OGHOBUTD €€ [0 TTOCTeNHel
Bepcuu. BBl MOkeTe BOCIIOJIb30BATHCSI MEHEPKEPOM TTAaKeTOB WJIH APYTUM CPEICTBOM
YCTaHOBKH WJIM 3aTrPY3UTh MCXOIHBIN KO/l I CKOMIMJINPOBATH €T0 CAaMOCTOSITENbHO.

NMPUMEYAHME

Mpy HaNWcaHUK 3TOW KHUMM Ucnonb3oBanack cuctema Git Bepcun 2.0.0. XoTa 60M1bLWIMHCTBO
[EMOHCTPMPYEMBIX KOMaHA, A0MKHO paboTaTh AaXke B CaMbIX CTapbix Bepcusix Git, HekoTopble
U3 HUX Y NOJb30BaTeNel YCTapeBLUMX CUCTEM MOTYT He paboTaTh UM paboTaTh He Tak, Kak
onucbiBaeTcs. Ho Tak kak B Git OT/IMYHO peanv3oBaH NpUHLMMI 06paTHOM COBMECTUMOCTY,
nobas Bepcus Bbiwe, Yem 2.0, gomkHa paboTtaTtb TpebyeMbiM 06pasoMm.
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YcTaHoBKa B Linux

Ecam BbI X0THTE yeranoBuTh Git B onepalimorHoil cructeme Linux mpu moMoImm ycra-
HOBIMKA GHHAPHBIX TAKETOB, B 0OTIIEM CJIyYae MOKHO BOCTIOIBb30BATHCS MHCTPYMEHTOM
YITpaBJIeHVsT TAKETAMH, BXOJSIINM B UMETOTIHICS ¥ Bac iucTpubyTiB. Hampumep, B uc-
tpubyrtuse Fedora mpumvensieTcst yTumTa yum:

$ yum install git
Ecu BbI 10713y €TECh ucTpubyTHBOM ceMeiictsa Debian, Hanpumep Ubuntu, nompo-
Oyiite yrunuty apt-get:

$ apt-get install git

WVHCTPYKITNY 1T0 YyCTAHOBKE B JIPYTUX OMEPAITMOHHBIX cUcTeMax cemeiicTBa Unix BbI
Hatiziete Ha caifte Git (http://git-scm.com/download/linux ).

YcTaHoBKa B Mac

CyiiectByeT HECKOJIBKO ctoco0oB ycranoBku Git Ha komrbiotepax Mac. ITpoime Bcero,
HaBepHOE, YCTAHOBUTH MHCTPYMEHTHI KOMaHHOI cTpoku Xcode. B onepannonnoii cu-
creme Mavericks (10.9) 1 BblIe 10CTaTOYHO IIPOCTO IIOIIBITATHCS 3AILyCTUTD git yepes
tepmunai. Ecim cucrema etiie He ycTaHOBJIEHa, BaM OY/IET TIPE/JIOKEHO €€ YCTAaHOBUTD.

Te, KoMy TpebyeTcst camast TOCIIEIHSISI BEPCHsT, MOTYT BOCIIOJIb30BaThCsI YCTAHOBITHKOM
OGuHapHBIX MakeToB. Ycranosmmk Git amst OSX gocryteH Ha caiite http://git-scm.com/
download/mac (puc. 1.7).

| OO0 ‘e Install Gir 2.0.1

Welcome to the Git 2.0.1 installer

You will be guided through the steps necessary to
install this software.

GoBack | Continue |

Puc. 1.7. YcraHoBwmk Git OSX


http://git-scm.com/download/mac
http://git-scm.com/download/mac
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Eme moskno ycranosuth Git kak 4actp cepsuca GitHub mns Mac. Uncrpyment GUI
Git maet BO3MOKHOCTD JI00ABJATH MHCTPYMEHTBI KOMAH/HOM CTPOKHU. 3arpy3uTh €ro
MO3KHO ¢ cairta http://mac.github.com.

YctaHoBka B Windows

Yeranoska Git B onepanuonnoii cucreme Windows Takske 0CyIIecTBIISIETCS Pa3HbIMU
ciocobamu. OduinaabHblil BApHaHT CUCTEMBI J0CTYIIeH Ha caiite Git. [locTaTouHO
3aiiTU Ha cTpaHuily http://git-scm.com/download/win, 1 3arpy3ka HauHeTCs aBTOMAaTH-
yecku. OGparuTe BHUMaHUe, 4TO 9TOT IPOeKT HasbiBaeTca Git xia Windows (wiau
msysGit) u otnuaercs ot Git; ronosHuTebHAS WHMOPMAIINS HAXOJUTCS HA caliTe
http://msysgit.github.io/.

Jlpyroii ipocToii ciocod — aro ycranoska GitHub ama Windows. TTaker ycTtaHoBKH
BKJIIOYAET B cebst BEPCUIO KaK ¢ KOMaHAHOI cTpokoit, Tak u ¢ GUL. On xoporio paGoraer
¢ obosoukoit Powershell u obecmieunBaer HaieskHOE KIMUPOBAHNE YIETHBIX TAHHBIX 1
paborocriocobrbre HacTpoiiki CRLE TToapo6HO MBI PACCMOTPHM 9TH BEIIN Yy Th TO3IKE,
IOKA JKe JIOCTATOYHO CKa3aTh, YTO OHU BaM MOTPEOYIOTCS. 3arpy3uTh 9Ty BEPCUIO MOKHO
¢ caiiTa http://windows.github.com.

Hexotopble 1osib30BaTesn MpeAnouYnTaoT ycTanoBKy Git U3 MCXOHOTO KO/Ia, IIOTOMY
YTO 3TO TI03BOJISIET IOJIYYUTh CaMylo HOBYIO Bepcuio. HeMHOTO 0TCTaloT yCTaHOBIUKN
OUHAPHBIX [TAKETOB, XOTsI B MOCJeHIE rojibl pa3BuTie Git MOHEMHOTY CTHPAET 3Ty
pas3HUILY.

Jlnst yeranoku Git U3 HCXOHOTO KOZIa BAM TIOTPEGYIOTCS caeaytomiine GubIMoTeK , OT
KOTOPBIX 3aBUCHT 3Ta cucTema: curl, z1ib, openssl, expat u libiconv. B cucremax ¢
uHCTpYMeHTOM yum (Takux kak Fedora) win apt-get (kak cuctembl cemeiictsa Debian)
715 YCTAaHOBKU BCEX 3aBUCHMOCTEI MOKHO BOCIIOJIb30BATBCA CJIEIYIONIMMU KOMaH/IaMU:

$ yum install curl-devel expat-devel gettext-devel \
openssl-devel zlib-devel

$ apt-get install libcurl4-gnutls-dev libexpatl-dev gettext \
libz-dev libssl-dev

[Tpr HamMY M BceX HY KHBIX 3aBUCHMOCTEH apXuB tar ¢ moceiHei Bepcueil MosKHO
HalTH B HeCKOJbKUX MecTax. Hanpumep, sarpysuts ¢ caiita Kernel.org (https://www.
kernel.org/pub/software/scm/git) nau ¢ sepkaja caiita GitHub (https://github.com/git/git/
releases). Kak mipaBsuJio, oc/ieiHIOI0 BePCHIo Ipolie HaiiTu Ha ctpanuie GitHub, Ho
U Ha caiiTe kernel.org eCTh TTOATIUCH BEPCHIl, TO3BOJISIONINE TPOBEPUTD, YTO UMEHHO
BBI 3aTpy’KaeTe.

3aTeM OCTarTCsI Tponeaypbl KOMITUJIATIUN 1 yCTAHOBKU:

$ tar -zxf git-1.9.1.tar.gz
$ cd git-1.9.1

$ make configure

$ ./configure --prefix=/usr
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$ make all doc info
$ sudo make install install-doc install-html install-info

[Tocsie aTOTO OGHOBIEHMST MOKHO 3aTPyKaTh yepes camy cucremy Git:

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

MepBast HacTponka Git

Terepb, KOTZIAa HA Balell MalHe ycTaHOBJeHA cucteMa Git, Hy>KHO HACTPOUTDH ee
okpy:keHue. Ha kaxgoM KoMIIbIoTepe 3Ta Ipolie/ypa IPOBOIUTCS TOJIbKO OJUH Pas;
1pu OOHOBJIEHUSIX BCE HACTPOUKY COXPAHSIOTCS. BIpoueM, BbI MOKETe U3MEHUTH MX
B JII0O0N MOMEHT, CHOBA BOCIIOJIb30BABIINACH YKA3aHHBIMI KOMAH/[AMHU.

Cucrema Git nocrasJisieTcs ¢ HHCTPYMEHTOM git config, 103BOIAIONINM [IOJIyYaTh
U yCTaHABJIMBATD [lepeMeHHble KOH(MUTYPaIliK, KOTOPbIE 33/1a10T BCE acIIeKThI BHEITHEro
Bua 1 pabotel Git. ITH epeMeHHbIe XPAHATCS B PA3HBIX MECTaX.

Q @aiin /etc/gitconfig comepKuT 3HAUEHS, €M CTBYIONINE [IJIsT BCEX T0Ib30BATEIEN
CHCTEMBI U BCEX MX PEIO3UTOPHEB. YKa3aB MmapaMerp --system mpu 3amycke git
config, Bbl 0ObETECH YTEHUS ¥ 3AIIUCH JIJISE 9TOTO KOHKPETHOTO (haiiia.

Q @aiin ~/.gitconfig wim ~/.config/git/config cBsi3aH ¢ KOHKPETHBIM OJIB30-
BaresieM. UTeHue u 3a1uch JJisl 9TOTo (paiijia MHUIUUPYIOTCS Tlepejiadeil mapaMerpa
--global.

Q I[Tapamerpsr koHGUTyparmorHoro daiira B manke Git (to ectp .git/config)
PEIo3UTOPHS, ¢ KOTOPBIM BbI paboTaere B JaHHBIH MOMEHT, JeHCTBYIOT TOJBKO Ha
KOHKDPETHBIHN PEITO3UTOPHUI.

HacTpoiiku kaXaoro cIeyIoniero ypoBHS ePeopeeTioT HACTPONKY MPEIbITYIIETO,
TO ecTh KoH(uUTyparms us . git/config nepekpoet koudurypaimio n3 /etc/gitconfig.

B cucremax cemeiicrsa Windows Git uimier daiin . gitconfig B manke $HOME (B 60JIb-
HIMHCTBE cJlydaeB OHa ByioskeHa B manky C:\Users\$USER). Kpome Toro, uniercs gaiin
/etc/gitconfig, HO y»Ke OTHOCUTEJbHO KOPHEBOIO Karajora MSys, pacioJiokenue
KOTOPOTO BbI caMu BbiOMpaete 1ipu ycranoske Git.

Baw naeHTudukatop

[Tpu ycranoBke Git mepBBIM [€JIOM CJIEAYeT YKa3aTh UMs [T0JIb30BATENS U a/Ipec
AJIEKTPOHHOMN TIOYTBL. ITO BasKHO, TaK Kak AaHHyo nHbopmanuio Git Oymer BKIOYaTh
B KaK/Iy10 (DUKCUPYEMYIO BAMHU BEPCHUIO, 1 OHA 00sI3aTEIbHO BKITIOYACTCST BO BCE CO3/1a-
BaeMble BaMH KOMMUTHI (3a(DUKCIPOBAHHBIE JAHHBIE):

$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com
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[lepenaua napametpa --global mo3BoJisieT cienaTb 3TH HACTPOWKKM BCEro OJIUH Pas,
Tak Kak B 9TOM caydae Git 6yeT Ucroib30BaTh TaHHY0 WHGOPMAIIUIO JIJIsT BCEX BAINX
neiicTBuil B cucteMe. Eciv st KOHKPETHOTO TIPOeKTa Tpebyercst yKa3aTh JAPYyroe UMst
WJIU a/1pec 3JIeKTPOHHOM TOYTHI, BOI/IUTE B MAIIKY € TPOEKTOM U BBITTOJTHUTE 3TY KOMaH/Y
6e3 mapamerpa --global.

Mmnorue GUI-uHCTpYMEHTBI TOMOTAOT BBITTOJTHATH 3TH IEHCTBHS ITPY CBOEM TTEPBOM 3aITyCKe.

Bbibop penakTopa

Wrax, Bamm JU4YHbIE JaHHBIE YKAa3aHbl, TEMEPh MPUIILIO BPeMst BBIGPATh TEKCTOBbII
PENAKTOP, KOTOPBIN GYIET M0 YMOJUaHUIO UCTIOIb30BaThCS, KOT/IA BaM TpebyeTcst Hatie-
yaraTh coobienne B Git. bes a1oit Hactpoiiku Git 3ageiicTByeT cTaHapTHbI peJaKTop
OIepaIMOHHON cHCTeMbl — 00bIYHO 910 Vim. Eciiu BbI mpeAmiounTaere Apyroi TeKCTOBbIIL
penakrop, Harpumep Emacs, cienaiite ciaemyroniee:

$ git config --global core.editor emacs

NMPUMEYAHMUE

Mporpammbl Vim 1 Emacs npeactaBnsitoT coboii nonynsipHble TEKCTOBbIE PEAAKTOPbI, YacTo
Ucnosb3yeMble pa3paboTumkaMm onepaumoHHbIX cMcTeM cemelicTea Unix, Takmx Kak Linux
n Mac. Ecnm Bbl HUKOM@ MU HE MOMb30BaIMCh UM paboTaeTe B ONepaLyoHHON cucTeme
Windows, BaM MoeT noTpeboBaTbCs PyKOBOACTBO MO HACTPOMKE BaLlero jobuMoro Tek-
CTOBOro pegaktopa B Git.

lNpoBepka HacTpoek

ITpoBepuTh BRIGPAHHBIE HACTPONKH TTO3BOJISIET KOMaH/Ia git config --1ist, BeiBomstiast
CIIICOK BCeX O6Hapy>I<eHHbIX B TEKYIITUI MOMEHT TTapaMeTpPOB:

$ git config --1list

user.name=John Doe

user.email=johndoe@example.com

color.status=auto

color.branch=auto

color.interactive=auto

color.diff=auto

HexoTopble Koun MOTYT MOSABJISTLCST H0JIee OJIHOTO pasa, Tak Kak Git CYUTBIBAET OIH
1 TOT JKe KJIT0Y U3 pasHbix daiinos (Hanpumep, /etc/gitconfig u ~/.gitconfig).
B aToM citydae cucteMa HCTIONb3YET MOCTE/IHEE 3HAYECHNE TS KAJKI0TO 0OHAPY/KEHHOTO
€10 YHUKAJIBHOTO KJTIOUA.

Kpowme Toro, MOKHO IPOBEPUTDH 3HAUEHUE KOHKPETHOTO KJI0Ya, BOCMOJIH30BABIINCH
KOMaHAON git config <ku>:

$ git config user.name
John Doe
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[MonyyeHne cnpaBo4YHON MHOPMaLUn

CyuiectByeT Tpu criocoba JOCTya K CTPaHKIE CO CIIPaBOYHON nH(bopMaIueii 1o Jo6oi
Git-xkomamnze:
$ git help <komaHpa>

$ git <komanpa> --help
$ man git-<komaHpa>

K npumepy, ciipaBka 1o komaHnjie config oTkpbIBaeTcs Tak:

$ git help config

[IpesiecTb HTUX KOMAH/ COCTOUT B TOM, UTO MOJH30BATHCS UMU MOJKHO Jlaxke Ge3 1moj-
KJII0YeHus K ceTu. Ecm cripaBouynoit nHbOpMaIuy 1 3Toi KHUTH HEJOCTATOYHO U BaM
Tpebyercst mepcoHaIbHasE TIOMOTIb, BOCIIOAb3YiiTech KaHaniamu #git wim #github
IRC-cepsepa Freenode (irc.freenode.net). O6bI4HO TaM 0BIIAIOTCS COTHMU JIIOEH, XOPOIIIO
pas6upaiomuxcs B Git ¥ TOTOBBIX TPUITH HA TIOMOIILb.

3aK1roueHne

K aToMy MOMEHTY BbI IOJIKHBI B OOIIUX YepTaX MPEACTaBIIATh, uTO Takoe cucrema Git
7 YeM OHa OTJINYAETCST OT TIEHTPATM30BAaHHBIX CHCTEM YTIPaBJICHUST BEPCUSIMI, KOTOPBIMU
BB MOTJIH TTOJTH30BAThCST patiee. Kpome ToTo, y Bac 0KHA OBITH yeTaHOBIEHA paboyast
Bepcust Git ¢ BalmuMu JTMYHBIMEI HACTPONKaMH. TeTriepb Bce TOTOBO /LIS M3yUEHUST OCHOB

Git.
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Ecomm Barma riest — npuctynuThb K pabote ¢ Git, TpounTaB BCETO OIHY TJIaBY, TO 9Ta TIaBa
niepest Bamu. VIMEHHO 371ech BbI HalzieTe omncanist 6a30BbIX KOMAH/I, HEOOXOANMBIX JIJIsT
PEIIEHUS TTOIaBISIONEr0 GOMBITIMHCTBA BO3HUKAIOIINX B TIPOTIEcce UCob3oBaHust Git
3amau. I[IpounTas aTy T71aBY, BB HAYYUTECh HACTPAUBATh M MHUIIHAIN3NPOBATH PETIO3H-
TOPWH, HAYMHATD 1 IPEKPAIIATH CesKeHre 3a hailraMu, MHIEKCUPOBaTh U GUKCUPOBATh
M3MEHEeHVsI. 320/THO MBI ITOKakKeM BaM, Kak 3acTaBUTh Git NTHOPUPOBATH OTAEJIbHBIE
(aliibl ¥ UX TPYIIB, Kak OBICTPO ¥ MTPOCTO OTMEHUTH OTMHOOYHBIE U3MEHEHMSI, KaK
MOCMOTPETH MCTOPHUIO TIPOEKTA U U3MEHEHM:I, BHOCUBIITHECS B KAXK/IYIO BEPCHIO, KaK OT-
MPaBUTH (haiil B yIaleHHBIN PETTO3UTOPUI U M3BJIEUb €T0 OTTY/IA.

Co3pgaHue peno3utopus B Git

Ectb n1Ba ogxoza x co3nanmio Git-mmpoexta. MOKHO B3ATh CyIIECTBYIONTNI TPOEKT UITH
Manky u uMnopTupoBath B Git. A MOKHO KJIOHUPOBATH YiKe CYIIECTBYIONINI PErno3u-
TOPUI € IPYyTOTO cepBepa.

NHnumanusaums penosvtopust B CYLLIECTBYIOLLEN NankKe

Yro0bl HAYATH CJEKEHHUE 32 CYHIECTBYIOIIUM IIPOEKTOM, TIEPENIUTE B MAIKY 3TOTO TIPO-
€KTa 1 BBeJluTe KOMaH/1y

$ git init
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B pesyJisrare B cyliiecTBYIOIIel MaIKe MOSBUTCS e1lle OJIHA TTAITKa C UMeHeM . git u BceMu
HY/KHBIMU BaM (haillaMu pernosuropust — 910 Gyzier ocHoa Batiero Git-pernosutopusi.
[Toxa KoHTpOJb Batux daitnos orcytersyert. ([loapo6Hoe onucarme haiiios, BXOAAINIX
B manky .git, BeI Haiinere B rirase 10.)

YroObl HauaTh YIIPaBJIEHIE BEPCUSIMU CYIECTBYIOMNX (DailioB (B TIPOTHBOBEC TTyCTO-

MY KaTajiory), yKaskuTe (hailrbl, 32 KOTOPBIMU JIOJIKHA CJIEANTH CUCTEMA, 1 BBITIOJIHUTE

mepByio (huKcaImio namMeneHni. /[yt 9Toro moTpebyeTest HeCKOIbKO KOMaH/ git add,

JO0ABISIONINX (HAlIbl, 32 KOTOPHIMI BBI XOTHTE CJICAHUTD, a 3aTeM KOMaH/a git commit:
$ git add *.c

$ git add LICENSE
$ git commit -m 'nepBoHavanbHas BepcusA npoekTa'

YyTb 103K MBI OZPOOHO PACCMOTPHUM, UTO JIEIAIOT ITH KOMaH/IbI. A [IOKa y Bac eCTb pe-
nosutopuii Git ¢ mobaBreHHbIMU TyAa (aiiaMu U IepBoii 3aUKCUPOBAHHOI BepCUeil.

KNoHMpPOBaHWE CYLLIECTBYHOLLENO PENO3UTOPUS

[TosryyeHne KOUN CYIIECTBYIONIETO PEMTO3UTOPUS, HATIPUMED TIPOEKTA, B KOTOPOM BBI
XOTHTE IPUHATH yYacTHe, BBITIOTHIETCS KoMaHoil git clone. Te, kTO 3HAKOM ¢ Apy-
rumu VCS, Hanipumep ¢ Subversion, MOTJIM 3aMETHTh, YTO B JAHHOM CJIydyae MCIOJIb3Y-
eTcst KoMaH/1a KJIoHnpoBanus (clone), a He BBITpY3kH (checkout). ITo kpaiiHe BaxkHOE
oTaane. Bol mosydaete He TpocTo pabouyio KOTIHIO, a MOTHYIO KOTIHIO TIPAKTHIECKH BCEX
maHHbIX ¢ cepBepa. Komara git clone o ymoryanuio 3abupaeT Bee Bepenu Beex (ailion
3a BCIO HCTOPUIO MTPOEKTA. DTO O3HAYAET, UTO ITPU MOBPEKICHUN CEPBEPHOTO TNCKA ITPAK-
TUYECKU JTI000# KJIOH Ha JTIOOGOM U3 KJIMEHTOB MOJKET HCTIOIH30BATHCS /75T BO3BPATICHYIST
cepBepa B COCTOSTHIUE, B KOTOPOM OH MPEOBIBAI /10 MOMEHTA KJIOHUPOBAHUS (TIPU 9TOM
MOJKET OBITh yTPadeHa 4acTh XYKOB CO CTOPOHBI CEPBEPa, HO BCE TAHHbIE, OTHOCSTIINECST
K BepcusiM, OyyT Ha Mecte). [Togpo6HO aTa TeMa pacCMaTPUBAETCS B TIaBe 4.

KiornpoBanue perno3nTopust OcyIecTBisgeTcs Komanaoi git clone [url]. K mpumepy,
BOT KaK KJIOHUpYyeTcs nojakaouaemas Git-6ubimorexa 1ibgit2:

$ git clone https://github.com/libgit2/1ibgit2

Komanza cosnmaet manky ¢ umeHem 1ibgit2, nanmmanusupyer B Hell manky .git, cum-
TBHIBAET U3 PETIO3UTOPHSI BCE TAHHbBIE U BHITPYKAET pabouyio KOHIO TIOCTETHEN BEPCHTL.
B mamnke 1ibgit2 BbI Haliiere Bce (ailiibl MPoeKTa, MOATOTOBIECHHbIE K padoTe. Pernosu-
TOPUH MOKHO KJIOHUPOBATH U B IPYTOE MECTO, IOCTATOUHO yKa3aTh UM HYKHOMW TaIKn
B CJIelyIOlIeM ITapaMeTpe KOMaH/HON CTPOKHU:

$ git clone https://github.com/1libgit2/1ibgit2 mylibgit
Irta KOMaH/la JIeJIa€T TO K€ CaMOe€, YTO U TIpe/ibl/IyIllas, HO BCE q)afl]lbl OKa3bIBaIOTCsA

B manke mylibgit.

Jlist paboter Git IPUMEHSIOTCS pasHble TPAHCIIOPTHBIE TPOTOKOJIBL. B mpeabiayiem
TIPAMEPE UCIOIb30BANIC MIPOTOKON https://, HO MOKHO TakKe BCTPETUTDH BapUaHT
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git://nnmuser@server:path/to/repo.git. B mocnennem ciaydae mpumensieTcs mpo-
tokos SSH. Bee octymnbie BapuaHThl CepBEPHBIX KOH(PUTY AN, 06eCTIeunBAIOTIIX
noctyn K Git-perno3uTopuio, CoO BCEMH UX IOCTONHCTBAMY U HEJIOCTATKaMU, PACCMATPH-
BAIOTCS B TJIaBeE 4.

3anncb N3MEHEHUIN B PEMO3UTOPUN

Wrak, y Bac ectb Hactosnit Git-pernosuTopuii 1 Hekast BBITPY3Ka, TO €CTh paboune KOMU
(haitnos Harrero rnpoekra. Terepb B haiiibl MOKHO BHOCUTH U3MEHEHUST 1 (DUKCUPOBATD
1X, KaK TOJBKO TIPOEKT JTOCTUTHET COCTOSTHNUST, KOTOPOE BbI XOTEJIH ObI COXPAHUT.

ITomuwMTE, 4TO KasKAbIii (hailn B pabGodeil mamke MOKET IIPeObIBaTh B OAHOM U3 IBYX CO-
CTOSHWI: OTCJCKUBAEMOM 1 HeOTCIekMBacMoM. IlepBbIii ciryuaiit — aTo (haiiibl, BXO/S-
IIME B IOCIEJHUI CHUMOK CUCTEMBL; OHU MOTYT ObITh HEU3MEHEHHBIMU, U3MEHEHHBIMIU U
[IOATOTOBIEHHBIMU K (hukcanuu. Bropoii ciaydaii — aTo Bee ocranbHble (paiiyibl paboueit
MaIKu, He BOIIEJIINNE B TIOCJAEJHUN CHUMOK CUCTEMbI U He TPOUH/IEKCUPOBAHHbBIE JIJIsT
nocaenyiomeii duxcanuu. [locse mepBoro KIOHUPOBAHUS PENIO3UTOPHS Bee (aiibl
OKa3bIBAIOTCSI OTCJIESKUBAEMBIMU U HEU3MEHEHHBIMU, TIOTOMY YTO BbI TIPOCTO BBITPY3UJIN
WX U TIOKA HE OTPEIAKTUPOBAJIH.

OrpenakrupoBanubiil (haitn Git paccMaTpuBaeT Kak UBMEHEHHDI, BE/Ib €T0 COCTOSTHUE
OTJIMYAETCS OT MOCJIE/IHETO 3a(DIMKCUPOBAHHOTO. BBI MHAEKCHpYeTe 5TH N3MEHEHHbIE
haiisel, puKcHpyeTe Bce MPONHAEKCHPOBAHHBIE H3MEHEH S, TOCJIe YeTo ITUKJI TTOBTO-

psercs (puc. 2.1).

HeoTtcnexuBaembliii

Puc. 2.1. XXM3HEHHBbIV LMK COCTOsIHUS (haiinos
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MpoBepka cocTosiHus hannoB

()CHOBHHWIHHCprMeHTOMﬁOHpGﬂEHGHHHﬁCOCTOHHHH(baﬁHOB ABJIACTCA KOMaH/Ia
git status. HemocpencTBenHo mocie KIOHUPOBAHUS OHA JAaeT MPUMEPHO TaKOU pe-
3yJIBTAT:

$ git status

On branch master
nothing to commit, working directory clean

ITO 03HAYAET, UTO B paboUeil marnke OTCYTCTBYIOT OTCIEKUBAEMbIE 1 N3MeHEeHHbIe (hafi-
el Kpome Toro, crictema Git He 0OHapy KijIa HEOTCIEKMBaeMbIX (hailIoB, B IPOTHBHOM
cJtydae oHE ObLIv ObI [IepeYnCIeHbI B BRIBOAMMbIX KOMaH/I0#1 taHHbIX. HakoHerr, koMaHia
coO0IIaeT UMsI BETKH, Ha KOTOPOI BBl B JIaHHBIII MOMEHT HAXOAUTECH, U HHPOPMUPYET
O COBNAJIEHWHU COCTOSTHUI 9TON BETKHM M aHAJIOTMYHON BeTKM Ha cepBepe. [Toka Mbl
GymeM paboTaTh TOJHKO C BETKOW master, mMpearaeMoii o yMOJYaHuio, TeM boee
4TO Ha JAHHOM JTare 3Ta HGOPMAIUI He UMeeT 0cO00TO 3HaUeHMsT. BEeTKM 1 CCLITKM
HOZPOGHO 00CYIKAAIOTCS B TUIaBe 3.

ITpeanonoxum, Bl 100aBUIIN B TIPOEKT IPOCTOI (haiir README. Eciiu 10 3T0ro MOMeHTa
OH He CYIIeCTBOBAJ, KoMaH/a git status rnokasker JaHHbIN HEOTCJIEKUBAEMbI (haii
MIPUMEPHO TaK:

$ echo 'My Project' > README

$ git status

On branch 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)

[TonsTh, uTo HOBBIN (haitzn README sIBJISIETCSI HEOTCJIEKNBAEMBIM, MOKHO 110 3aTOJIOBKY
Untracked files B BBIBOAMMBIX KOMAaHIOU status MaHHBIX. YKa3aHHOE COCTOSHIUE,
1o cyTH, o3HaydaeT, uto Git BuanT (aiii, OTCyTCTBYIONNI B TIPEABILYIIEM CHIMKE CO-
crosinus (B KoMMHuTe ); 6e3 SBHOTO YKasaHus ¢ Baiieil croponbl Git He Oy/er 106aB/IsATh
3TOT haili B 4ncio KOMMUTOB. TT010OHBIN MOAXO0/ TAPAHTUPYET, 4TO B PEITO3UTOPHUN HE
CMOJKET CIIyYailHO TIOSIBUTHCST CTeHEPUPOBAHHBINA OMHAPHBIN (hailsr v apyrue haiiibr,
KOTOpbIE BBl He coOupanuch Tyaa 106asasTh. Oxnako ¢aiian README Tyza 100aBUTDH
HY’KHO, IT03TOMY JlaBaiiTe C/leJIaeM ero OTCIeKNBAeMbIM.

CnexxeHue 3a HoBbIMK harnamm

Yrobbl HAYAThH CJEKEHNE 32 HOBBIM (hailsioM, Bocrosb3yiiTech koMaHoi git add. K npu-
Mepy, 11 (baitiaa README ona OyeT BBIIJISIETh TaK:

$ git add README
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Ter[epb KOMaH/la status ITIOKAXXeT, 4YTO I9TOT (l)&ﬁ]l SABJIAETCSA OTCJIEKMBAEMbBIM U TTPO-
NH/IEKCUPOBaHHBIM!

$ git status

On branch master

Changes to be committed:
(use "git reset HEAD <file>...

to unstage)
new file: README

Bce npouniekcupoBantbie aitjibl IepevncasioTcs Mo/l 3arojioBKoM Changes to be
committed. Ecsiu B aTOT MOMEHT TIpOM3BeCTH (PUKCAINIO, Bepcus (aiijia, CyliecTBOBaB-
11asi Ha MOMEHT BBITIOJIHEH WS KOMaH/Ibl git add, momnajieT B MICTOPUIo CHUMKOB COCTOSTHUS.
Haneroch, Bbl HOMHUTE, 4TO 32 KOMaHA0# git init ciemoBana komanza git add (umeHa
GainoB), 4TO 3aCTaBUJIO CUCTEMY HAuaTh ciexenue 3a (aisiamu B narnke. Komana git
add paboTaer ¢ MapLIPyTOM A0CTYIIA K (DailJly MM K [TAIIKE; eCJIM YKa3aH IyTh K IAallKe,
KOMaH/Ia PEKYPCUBHO J00aBJIsieT Bce HaXOASMIIecs: B Hell (paiiJibL.

MHaekcauus M3MeHeHHbIX daiioB

[aBaiiTe BHeceM u3MeHeHuUs B (aii, Haxoasuuiics no HabaogenneM. Ecin orpenak-
TUPOBATh paHee OTCIEKUBaeMbIi (aits benchmarks. rb u BOCoab30BaThCsl KOMaHION
git status, pesyJsrar Oyaer IpUMEPHO TaKNM:

$ git status

On branch 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: benchmarks.rb

Daitn benchmarks . rb nmossisgercs mox 3arojaoBkoM Changed but not staged for
commit — 3TO 03HAYAET, YTO OTCIEKMBAEMbIN (paiiyn U3 paboyeil naky ObLI U3MEHEH,
HO TTOKa He POMHeKCUPOoBaH. VHeKcupoBaHre BBITTOJTHIETCS yKe 3HAaKOMOI BaM
KOMaH/I01 git add. 1o MHOTOIE/IEBAsT KOMAH/IA, II03BOJISION[Ast HAuaTh CJAEKEHNE 3a
HOBBIMU (haiiylaMu, TIPOU3BECTU WHJIEKCUPOBaHue (haliioB, a TAKKe TTOMETUTH (DAMIIBI ¢
KOH(DJIUKTOM CJIUSHUS KaK paspelieHHbie. Bo3MOKHO, 1iesiecoobpasHee BOCITPUHUMATh
ATy KOMaH/IY KaK «I00aBI€HIE COAEPKIMOTO K CJIEAYIONIEMY KOMMHUTY >, & He KaK «J[0-
Gassienre pailia K mpoekTy». MTak, Bocno/bdyeMcs: KoMaH1oii git add s unjgexkcu-
poBanus daiisa benchmarks. rb, a 3arem 3anmyctum KoMany git status:
$ git add benchmarks.rb

$ git status
On branch master
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Changes to be committed:
(use "git reset HEAD <file>..." to unstage)
new file: README
modified: benchmarks.rb

Teneps o6a daiisa MPOMHAEKCUPOBAHBI 1 BOMAYT B cienyomuil kommut. Ho npearmo-
JIOSKUM, YTO BbI BCIIOMHUJIH IIPO HEOOJIIIIOE H3BMEHEHIE, KOTOPOE CJIELYET BHECTH B (haiil
benchmarks.rb 10 ero ¢huxcaru. Bel cHoBa oTKpbIBaeTe hails, pelakTupyeTe ero, rmocJe
4ero Bce TOTOBO K hukcarnu. Ho cHauasa etiie pas Bocmosib3dyemcst KomaH101 git status:

$ vim benchmarks.rb

$ git status

On branch master

Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified: benchmarks.rb

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: benchmarks.rb

YauBurenbHoe nesio. Ternepsb yTBepskaaercs, uto ¢aii benchmarks. rb odrnospemenio
SIBJISIETCS U TIPOUH/IEKCUPOBAHHBIM, M HEITPOWH/IEKCUPOBaHHBIM. Kak Takoe MosKeT
6biTh? OkasbiBaercs, Git nHaekcupyer Gaiijl B TOM COCTOSHUM, B KOTOPOM OH ITPeGbIBal
Ha MOMEHT BBITIOJIHEHNS KOMaH/b! git add. Ecomm ceituac 3adukcupoBaTh nuameHeHus,
B KOMMUT BO#ieT Bepcust daiina benchmarks. rb, mosgBuBIasics mocse mocjaeHero
3alycKa KOMaHbl git add, a He Bepcusl, HAXOAMBIIAsICS B paboueii malke Py 3amycKe
KoMaHIbI git commit. PemakTtupoBanue daiiia mocje BBITIOJTHEHNS KOMaHb git add
TpebyeT MOBTOPHOTO 3allyCKa 9TONH KOMaH/IbI ISl MHIEKCUPOBAHUS CaMOM TTOCaeHEN
Bepcuu daiia;

$ git add benchmarks.rb

$ git status

On branch master

Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified: benchmarks.rb

KpaTkuii OTYET O COCTOSIHUM

Komanza git status maer ncueprbIBaomii, XoTd 1 MHOTOCTOBHBIN pe3ysbrat. Ho B Git
cyliecTByer (hJiar, HO3BOJISIONIIIT TI0JIyUUTh CBeeHus B OoJiee KOMIIaKTHOI (hopme. 3a-
MyCTUB KOMaHy git status -s nim git status --short, Bbl mosryunTe yrnpoieHHbIN
BapMaHT BBIBOJIA.
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$ git status -s
M README
MM Rakefile
A lib/git.rb
M lib/simplegit.rb
?? LICENSE.txt

Psanom ¢ nMenaMu HOBBIX HEOTCJIEKMBAaeMbIX (halIOB CTOUT 3HAK ? ?, HOBBIE (hailbl,
nobaByieHHbIe B 00JIaCTh [IPEABAaPUTEIBHOIT IOATOTOBKH, TOMEUYeHbl OYKBOII A, a MOJIU-
dburrposatuble paiiibl — 6yKkBoit M u T. 1. [ToMeTKY BHIBOAATCS B iBa CTOIONA: B IEPBOM
YKa3bIBaeTCs, MHIEKCUPOBaH Jint (haiisi, a BO BTOPOM — BHOCUJINCH JIU B HETO MI3MEHEHS.
CkaseM, B npuBesieHHOM 1pumepe daiin README Moauduimuposan B pabodell narke, Ho
TTOKa He MMPONHIEKCUPOBaH, B TO BpeMs Kak ¢aitr 1ib/simplegit. rb moguduinposan
U IIPOMHIEKCHPOBaH ofHoBpeMeHHO. Daiin Rakefile 6ol MoaNMUIIMPOBaH, TPOUH/IEK-
CUPOBAH 1 CHOBA MOM(UIIMPOBAH, TO €CTh B HEM ITPUCYTCTBYIOT KaK MHIEKCUPOBAHHBIE,
Tak 1 HeNH/IEKCUPOBAHHbIE JJAHHBIE.

NrHopupoBaHue daiinos

BriBaeT Tax, 4T0 HEKOTOPBIN Kiaacc (GailoB Bbl HE XOTUTE HU aBTOMAaTHYECKH J10-
6aBJISATH B PEMO3UTOPUN, HU BUJIETh B CIIMCKE HEOTCJAEKUBAaEMbIX. B aTy Kareropuro,
KaK MPaBUJIO, TTOMAIAI0T ABTOMAaTUIECKU TeHepupyeMble (hailibl, HATPUMep SKyPHAJIbI
perucrpariy win (haiijibl, reHepupyeMbie CUCTeMOi cOOPKU. B OMOOHBIX cirydasx
cospaetcs (ailar . gitignore co cMCKOM COOTBETCTBYIONINX MATTEPHOB. BoT mpumep
Takoro datina:

$ cat .gitignore

*.[oa]

ITepsas crpoka sactasiser Git urHopupoBaTh Ji0ObIe (hAlIbl, 3AKAHYUBAIOLIMECS HA «.0»
WK «.a», — OObEKTHBIE U apXUBHBIE (QailJibl, KOTOPBIE MOTYT TIOSIBJISITHCS B TPOIIECCE
cOopKu Kofia. Bropast cTpoka mpeiichbiBacT UTHOPUPOBATD (haliiIbl, 3aKaHIMBAOTIECS
Ha TUJIBAY (~). DTUM 3HAYKOM MHOTHE TEKCTOBBIE PEIaKTOPBI, B TOM unciie Emacs, 060-
3HAYAlOT BPpeMeHHbIe (haiibl. B 3TOT cMCOK MOXKHO BKJITIOUNTDH TakkKe Manku log, tmp
WM pid, aBTOMaTUYECKU TEHEPUPYEMYIO JOKYMEHTAIINIO 1 T. TI. PaGoTy Bcerja nmeer
CMBICJI HAUMHATD C HACTPOMKH hafiia . gitignore, Tak Kak aTO 3amUIIAET OT CAYIATHOTO
NOOABJIECHNSI B PEITO3UTOPHIT (hailioB, KOTOPBIE TaM HE HYKHBI.

Bot npaBuiia 1 maTTepHOB, KOTOPbIE MOXKHO BCTaBJIATD B (aiin . gitignore.
Q UrHopupyloTcs MycTble CTPOKU U CTPOKH, HAYMHATOIIMECS ¢ CUMBOJIA #.

Q Pa6oraior craHgapTHbIe TI00aTbHBIE TTATTEPHBL.

Q IlaTTepHbl MOXKHO 3aKaHYMBATD cJielieM (/), yKa3blBas Mariky.

Q MoxHO MHBEPTUPOBATH NATTEPH, HAYAB €r0 ¢ BOCKJINIATEIbHOro 3HaKa ().
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[nobasbHbIe TTATTEPHBI HATIOMUHAIOT YIIPOIIEHHBIE PErYJISPHBIC BHIPAXKEHISI, UCIIOIb-
3yeMble MHTEPIIpeTaTOpaMu KOMaH/l. 3Be3/iouka (*) 3amelnaeT Mpou3BOJIbHOE YUCTIO
CHIMBOJIOB, 3aKCh [abc] cOOTBETCTBYET JIOOOMY CUMBOJY U3 YKA3aHHBIX B CKOOKAX
(B IAaHHOM cJIy4ae 9TO CUMBOJI @, b uim ¢), 3Hak Bonpoca (?) 3aMmeraer cob6oil oauH
CUMBOJI, a pas/ieJieHHbIe 1ehrcoM CUMBOJIBI B KBa[paTHBIX cKoOKax ([@-9]) coBnagaior
¢ MOGBIM CMBOJIOM U3 yKa3aHHOTO AnManasona (B manHoM ciaydae ot 0 1o 9). Kpome
TOTO, JIBE 3BE3/[0YKU IPUMEHSIIOTCST 1151 0003HAYEHUST BJIOKEHHDIX TTATIOK; 3aIHCh a/ ** /z
MOJKeT o3HayaTh a/z,a/b/z,a/b/c/zuT. 1.

Bor eme onma mpumep daiina .gitignore:

# KOMMeHTapuii - 3TO WUrHopupyeTca

*.a # nponyckaTb ¢dainbl, 3aKaH4YMBawWMECA Ha .a

11ib.a # Ho oTcnexuBaTb ¢ainbl lib.a, HecmoTpsa Ha nponyck ¢alWnoB Ha .a

/TODO # urHopupoBaTb TONbKO KoOpHeBoW daitn TODO, a He ¢ainbl Buaa subdir/TODO
build/ # urHopupoBaTb Bce ¢ainbl B nanke build/

doc/*.txt # wurHopupoBaTb doc/notes.txt, Ho He doc/server/arch.txt

COBET

Ha caitte GitHub Bbl HallgeTe ncyeprbIBaOLLMI CNMCOK XOPOLUMX NpUMepoB dalina .gitignore
NSl AECATKOB MPOEKTOB 1 A3blkoB. OH HaxoaMTCa Ha cTpaHuue https://github.com/github/
gitignore. MIM MOXHO BOCMOSIb30BaTbCsl Kak OTMPaBHOM TOYKOWM AN BalUMX COBCTBEHHbIX
NpOEKTOB.

MpOCMOTpP MHAEKCUPOBAHHBIX U HENHAEKCUPOBAHHbIX
N3MEeHeHnM

Ecom komamma git status maet HeZI0OCTATOYHO MOAPOOHBIH, € BAIEH TOUKH 3PEHIS,
pe3yJIBTaT, HAallPUMEP €CJIU BbI XOTUTE HE TOJIBKO MOJIYYUTD CITMCOK OTPEJAKTUPOBAHHBIX
(baittoB, HO U y3HATH, YTO UMEHHO U3MEHUJIOCH, BOCIIOIb3yHTECh KOMaHI0k git diff.
[Mompo6HO OHA pacCMATPUBAETCS Uy Th MTO35Ke, HO Yalle BCETO BhI OYeTe TTOIH30BATHCS
€10 /g OTBeTa Ha /[Ba BOIIPOCA: UTO Bbl OTPEJaKTUPOBAIU (HO II0Ka HE IIPOUH/ICKCHU-
pOBaJIN) M YTO U3 MPOMH/IEKCUPOBAHHOTO TOTOBO K (pukcarun? Komanna git status
OTBEYAET Ha AT BOTIPOCH B 0611ei hopMe, mepednciisist mvMeHa (haiiios, a BOT KOMaH/Ia
git diff mokaseiBaer moOaBJICHHBIE U yaJ€HHBIE CTPOKK — TO €CTh BCE BCTABKU B
IIPOTPAMMY.

[Ipenmonoskum, Bl elile pa3 OTPEAAKTUPOBAJIU U MTPOUHIeKCUpoBasu (aiis README,
a 3aTeM TOJIBEPTJIN PEJaKTUPOBAHUIO O€3 TOCIEYIONEr0 NHIAEKCUPOBaHUs (haila
benchmarks.rb. Komanza git status B aToM ciyyae gacT IIpUMEPHO BOT TaKOii pe-
3yJIbTaT:

$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>...

to unstage)
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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: benchmarks.rb

Komanza git diff 6e3 I0mOJHUTEIBHBIX TAPAMETPOB MO3BOJISIET TOCMOTPETD, UTO OBLIO
M3MEHEHO, HO TTOKa He TTPONH/ICKCUPOBAHO:

$ git diff

diff --git a/benchmarks.rb b/benchmarks.rb

index 3cb747f..ed445e28 100644

--- a/benchmarks.rb

+++ b/benchmarks.rb

@@ -36,6 +36,10 @@ def main

@commit.parents[@].parents[0@].parents[0]

end

run_code(x, 'commits 1') do
git.commits.size
end

+ o+ + o+

run_code(x, 'commits 2') do
log = git.commits('master', 15)
log.size

IrTa KOMaH/[a CPAaBHUBAET COLEPKUMOe B paboueil mamke u B 06JaCTH WHIAEKCUPO-
BaHus. OHa BBIBOJUT CITUCOK M3MEHEHWH, KOTOPBIE BbI BHECJIM, HO TIOKA HE TPOUH/ICK-
CUPOBAJIN.

YT00BI TOCMOTPETD, YTO U3 IPOMHIEKCUPOBAHHOTO BOUAET B CJIEAYIONINN KOMMHUT, BOC-
MoJIb3yHTECh KOMaHI0H git diff - -staged. JTa KoMaHa cpaBHUBAET MH/IEKCUPOBAHHBIE
M3MEHEHUS C COEPKUMBIM TIOCIeIHeH 3ahMKCUPOBAHHON BEPCHUH:

$ git diff --staged

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

index ©000000..03902al

--- /dev/null

+++ b/README

@@ -0,0 +1,4 @@

+My Project

+

+ This is my project and it is amazing.
+

Ba)kHO OMHUTD, 4TO cama 110 cebe Komana git diff nmokasbiBaer He Bce U3MEHEHN,
c/leJIaHHbIE C MOMEHTA TIoCJIeIHel (PUKcaIun COCTOSIHUS, @ TOJIbKO T€, KOTOPBIE ellle He
MIPOVH/IEKCUPOBAHbL. TO ecTh ecyiv Bbl TPOUH/IEKCUPOBAJIU BCE C/leJITaHHbIe U3MEHEH NS,
koMan/a git diff nuyero Bam He BepHeT.
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B o ke Bpems ecau BbI TpouHieKcupoBasn (aiis benchmarks.rb, a 3aTem oTpenax-
TUPOBAJIU €ro, KoManja git diff nokaxker Kak NpOMHAEKCUPOBAHHbIE, TAK U HEIIPO-
MHJICKCUPOBAHHBIE U3MEHEHMS B 3TOM (haiisie:

$ git add benchmarks.rb
$ echo '# test line' >> benchmarks.rb
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>...
modified: benchmarks.rb

to unstage)

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: benchmarks.rb

Ternepb MOKHO BOCIIOJIb30BAThCSI KOMaH10ii git diff u y3HaTh, 4TO OCTANOCH O€3 UH-
JleKCalUn:

$ git diff
diff --git a/benchmarks.rb b/benchmarks.rb
index e445e28..86b2f7c 100644
--- a/benchmarks.rb
+++ b/benchmarks.rb
@@ -127,3 +127,4 @@ end
main()
##pp Grit::GitRuby.cache_client.stats
+# test line

A xomanja git diff --cached nokasker IpOMH/IEKCUPOBAHHbBIE M3MEHEHUSI:

$ git diff --cached

diff --git a/benchmarks.rb b/benchmarks.rb

index 3cb747f..ed445e28 100644

--- a/benchmarks.rb

+++ b/benchmarks.rb

@@ -36,6 +36,10 @@ def main
@commit.parents[@].parents[@].parents[0]

end

run_code(x, 'commits 1') do

git.commits.size

end

+ o+ + o+

run_code(x, 'commits 2') do
log = git.commits('master', 15)
log.size

dukcayums U3MeHeHUn

Termeps, Kora 001aCTh WHAECKCHPOBAHUS HACTPOEHA HYKHBIM BaM 006PaszoM, MOKHO
3ahUKCUpPOBATh BHECEHHBIE Ty/a M3aMeHeHnst. [loMHMTE, UTO BCe, OCTaBIeHHOE HEMH/IEK-
CUPOBAHHbBIM, B TOM YHUCJIe JI0ObIE CO3JaHHbIE UK U3MEHEHHbIE (DAMIbI, 115l KOTOPHIX
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nocJie pe/lak THPOBaHUs He OblJa BHITIOJHEHAa KoMaH/a git add, B TEKyUI KOMMUT He
BolizieT. Bee ot dafisbl ocTanyTes Ha BallieM IMCKe Kak u3MeHeHnHble. Bripouem, B pac-
CMATPUBAEMOM ceifyac mpuMepe Mbl Gy/IeM CUUTATh, YTO MOCIEHWIT 3aTTyCK KOMAH/IbI
git status mokasan Bce (aiiybl Kak MPOMHAEKCUPOBAHHbIE U BCE TOTOBO K (hUKCAITUN
n3menenuii. [Tpoie Bcero ocymiecTBuTh hukcaimio komanoi git commit:

$ git commit

ITa KOMaH/Ia OTKPbIBaeT BHIOPAHHBIN BaM¥ TEKCTOBBIN penakrop. (Pexakrop ycraHas-
JITBAETCS TIEPEMEHHON OKPY KeHUsT 060109kl $EDITOR — 0OBIYHO 9TO Vim WK emacs,
XOTsI BBl MOJKETE BBIOPATH ¥ APYTOW BaDUAHT, BOCIIOJIb30BABIINCH YIIOMSIHYTOH B TJ1aBe 1
KOMaH/ol git config --global core.editor.)

B penakrope Bbl yBupnTe CIAEAYIONNI TEKCT (B IAHHOM CJIyYae [IJIsl IpUMepa B3sT pe-
Jpaktop Vim):

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:

new file: README

modified: benchmarks.rb

2 H H K H HHH

.git/COMMIT_EDITMSG» 9L, 283C

Kax Bujmte, 110 yMOIYaHUIO cOobIIeHre (DUKCAIY TIPEICTABIISIET COOOM TIPeBpallleHHbII
B KOMMEHTApUH pe3ybrat paboThl KOMaH/IbI git status ¢ mycToil cTpoKoii cBepxy. ITOT
KOMMEHTap1ii MO’KHO Y/IaTUTh, HalledaTaB BMECTO HETo0 CBOM BapUaHT, UJIM OCTaBUTD B
KauecTBEe HATIOMUHAHUST O TOM, 4TO UMEHHO BbI (hukcupyere. Ecoiu Bam Tpebyercst 6osiee
noipoOHast mHpOpMaIrst 00 U3MEHEHUSTX, MOKHO 100aBUTDH K KOMaHjie git commit mapa-
MeTp -Vv. B pesysbrare B pelakTope MOsSIBUTCS CITICOK N3MEHEeHUH, BKITI0UaeMblX B HOBbIE
(ukcupyembie nannbie. [Ipu Boixojie u3 pegaxropa Git co3jaeT KOMMUT ¢ YKa3aHHBIM
coobreHreM (yaassist KOMMEHTAPUH U CIIUCOK M3MEHEHUI ).

COO6HI€HI/Ie (bI/IKCaHI/II/I MO>KHO 3a1aTh 1 B KOMaHze commit, mocTaBUB Tiepesl HuM (bHaF -m,
KaK B CJIEIYIOIIIEM ITpUMEDPeE:

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

Wrax, BbI TOJBKO YTO CO3/AJIH TIEPBYIO Bepcuto usMenenuit! Hageemcst, Bbl oOpaTuiu
BHIMAHUE, YTO BEPCHS TPEIOCTABIIIA BaM PSIZL IAHHBIX 0 cebe: 3ahnKCHPOBAHHAST BAMI
BeTKa (master), kKonTposbHas cymma SHA-1 Bepcun (463dc4f), KOJIMUYECTBO MTO/IBEPT-
IIUXCST U3MEHEHUSAM (DANJIOB U CTATUCTHKA HO0ABJIECHHBIX U YIAJEHHBIX CTPOK.
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HamomunaeM, 4To B KOMMUT 3alTUCHIBAETCS CHUMOK COCTOSTHUS, YKA3aHHOTO B 06J1aCTH
MHJIeKCUpoBaHud. Bee, 4To BB He TPOMHACKCUPOBAIIH, /10 CUX TTIOP (DUTYPUPYET B U3-
MEHEHHOM COCTOSHUH; JIJIs1 100aBICHNS 3TOM HH(POPMAIIMH B PETIO3UTOPUIN HYKHO eIile
pas mpoBecTH hukcannio ndmenenuit. Ilpu kaskoii pukcaum Bbl 3aliMcbIBaeTe CHUMOK
CBOETO MTPOEKTA, K KOTOPOMY MOKHO OY/IET BEPHYThCSI B II000I MOMEHT UJTU UCTIOH30-
BaTb €ro /Il CPABHEHUS C TEKYIIUM COCTOTHUCM.

Mponyck 06nacTn NHAEKCUPOBaHUS

Xors 06JaCTh HHIEKCUPOBAHUSI TIOMOTAET MOJYYUTh HMEHHO TY BEPCHIO COCTOSI-
HUsI, KoTopast BaM TpebyeTcs], MHOT/a OHAa YPE3MEPHO YCIIOKHSIeT pabounii mpoiiecc.
Bupouewm, B Git ectb mpocToii criocob oboiitrch 6e3 aToii obmacti. J{ocTaTouHo nepeaaTh
KoMamn/e git commit mapameTp -a, n cuctema Git HaUHET aBTOMAaTHUECKH HHAEKCHPOBATh
Bce oTcaesknBaeMble (hailiibl epe ux (pukcammei, mos3Boss 000UTHCH 6e3 KOMaH/IbL
git add:

$ git status
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: benchmarks.rb

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

[master 83e38c7] added new benchmarks

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

Kax BuzmnTe, B 1TanHOM ciryuae niepest hukcarmeil HoBoi Bepcun daitna benchmarks. rb
3alyckarb koMaHay git add He HyKHO.

Yananenue cdannos

Yrobbl cucrema Git mepecrasna paborars ¢ (HallsioM, ero Hy)KHO yAAIUTh U3 YUCTIA OT-
CJIEKUBAEMBIX (TOUHEE, yOpaTh U3 00JIaCTH MHAEKCUPOBAHNUS ) 11 3a(DUKCUPOBATD JTAHHOE
u3MeHeHue. JTo JieaeT KoMaH/a git rm, KoTopas 3a0/IHO yIaIsieT yKa3aHHbIH (haiisi u3
paboueii Tarku, 6J1aroapsi YeMy OH UCUE3aEeT U3 CIICKA HEOTCIEKITBAEMbIX.

I[Tocuie mpocroro yaanenus daiina 13 paboyeii marnku oH MosiBJsieTcs B pasiesie Changed
but not updated (u3MeHeHHbIe, HO HEOOHOBJIEHHBIE, TO €CTh HEIIPOUHAEKCHPOBAHHBIE )
BBIBOJIMMBIX KOMaH/ION git status maHHbIX:

$ rm grit.gemspec
$ git status
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On branch master

Changes not staged for commit:
(use "git add/rm <file>..."
(use "git checkout -- <file>...

to update what will be committed)
" to discard changes in working directory)

deleted: grit.gemspec

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

Clrienytomuii BbI30B KOMaH/Ibl git rm nnjaekcupyet yaanenue aiiia;
$ git rm grit.gemspec
rm 'grit.gemspec’
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>...

to unstage)

deleted: grit.gemspec

[Ipu ouepenHoii hukcaruy uaMeHeHUH (haiisl IPOTAAET U TIePeCcTaeT OTCIEKUBATHCS.
EcJiit ske BbI OTpeIakTHPOBAJIH (halisr v yike T0OABHIIN €T0 B 00IaCTh MHAECKCUPOBAHIS,
cJIelyeT BOCIIOJIb30BaTbCA 1apaMeTpoM -, MHUIMUPYIOLUM IIPUHYAUTEIbHOE YaJIe-
Hute. TAaKOI MOIXO0/ TI03BOJISIET H30€KaTh CIYYailHOTO yIaleHUsI TAHHBIX, KOTOPBIE MTOKA
He OBLTH 3alUCaHbl B CHUMOK COCTOSIHUSI M TO3TOMY HE JIOMYCKAIOT BOCCTAHOBJICHIS
cpeactBamu Git.

WHorma TpebyeTcst octaBuTh haiia B pabodeil narke, yJaiuB ero u3 o61acTu HHIEKCH-
poBanust. J[pyrumMu ciroBamMu, HyKHO, 4TOOBI (haiisl 0CcTasICs Ha CBOEM MeCTe, HO CHCTEMa
Git iepecrasa 3a HUM CJIEAUTD. Ta BO3MOKHOCTh 0COOEHHO MOJIe3Ha, KOT/Ia BbI 3a6bLIH
106aBUTH B (haiin . gitignore, kK IpuMepy, OrPOMHBIIT Ky PHAJ PETUCTPAITN UIH HabOP
CKOMITMJIMPOBAHHBIX (QaiiyioB .a ¥ 1Mo omubKe MPOMHAECKCUPOBAIM TaKOW haiin nim
sKypHas. B aToM citydae Ha TOMOIIb TPUXOIUT IapameTp - -cached:

$ git rm --cached README
Komanze git rm MOKHO 11€peiaBaTh B KaueCTBE apryMeHTOB (ailJibl, HAKU 1 IJ100a/IbHble
natTepHbl. To ecTh MOJKHO HAITMCATh:

$ git rm log/\*.log
O6parure BHuManue Ha obpaTHbiii cient (\) nepen cumBooM *. OH HEOOXOAUM T10-
ToMmy, uto Git go6aBisieT cOGCTBEHHbIE PACIINPEHUS K PACIIUPEHUsIM UMeH (haiiioB

obosouku. B takoil popme koMaHia yaasier Bee (aiisibl ¢ paciuperreM . log us
manku log/.

au BeI MOXKeTe HATINCATD:

$ git rm \*~

ITa KOMaH/1a ynaisieT Bce (hailiibl, UMeHA KOTOPBIX 3aKaHYMBAIOTCS CHUMBOJIOM ~.
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MepemelleHre dannos

B orsmune ot muorux apyrux VCS, Git B aBHOM BUjle He OTCIeKUBAET IepeMellleHus
aitnos. Ilocse mepenmenoBanus daiina y cucrembl Git He coXpaHsSeTCs HUKAKUX
CBUIETETLCTBYIONNX 00 3TOM cOOBITHH MeTafmaHubix. Ho Git 10CcTaTOuHO MCKYCHO TT0-
3BOJISIET OTCJIEKMBATD C/IETAHHbIE TlepeMetents. [IopoOHOo 9TOT MPOIece pacCMOTPEH
IyTh O3/HEE.

[Tpu aToM, Kak HU cTpanHo, B Git ecTb Komana mv. /[y iepenMenoBanus daiiaa MOKHO
HaImcarh:

$ git mv file_from file_to

U 510 oTaiaso cpaboraet. Eciiu mocie 3Toro mocMOTpeTh Ha cTaTyc (haiiyia, BEIICHUTCS,
yT0o Git curTaeT ero neperuMeHOBaAHHBIM:

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

renamed: README.md -> README

HpI/I 9TOM IIpoucHie/Amee SKBUBaJICHTHO BBIIIOJTHEHUIO CJICIYIOINX KOMaH/I:

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

O TOM, UTO IIPOUBOILIO IIepenMeHoBanue, Git y3HaeT KOCBEHHBIM 00Pa3oM, II0ITOMY He
uMeeT 3HAUEHUST, TIOW/IeTe Bbl YKAa3aHHBIM ITyTEM WJIM BOCIIOJIb3YyeTeCh KOMaH10i mv. Bo
BTOPOM CJTy4ae Bbl OTPAHUYUTECH OJIHON KOMAH/ION BMECTO TPEX — TaK YTO 3TO IPOCTO
BCrioMoraTesibHast hyHKIW. BaxkHee Bcero To, 4To JiJist mepeuMeHOBaHUsT MOSKHO UCTTOJTb-
30BaTh J1t060i YIOOHBII BaM MHCTPYMEHT, a KOMaHy add/rm 10CTaTOYHO BHINOJHHUTh
o3/1Hee, TIepe/l huKcalueil i3SMeHeHUH.

MpocMOTp MCTOpUN BEPCUIA

[Tocne coxpanenust HECKOJIbKUX BePCUll (PAlJIOB UJIM KJIOHUPOBAHUS YiKE UMEIOIIETO
COJIEPKUMOE PETIO3UTOPUST BbI, CKOPEE BCETO, 3aXOTUTE B3TJISTHYTh HA TO, 4TO OBLIO CJie-
JIaHO paHee. Ba3oBBIM 1 caMbIM MOII[HBIM WHCTPYMEHTOM B JJAHHOM CJIy4ae sIBJISIeTCs
KoMaH/a git log.

Mpi paccMoTpuM paboTy ¢ Heil Ha TIpEMepe TIPOCTOTo TipoekTa simplegit. Jlua ero
[OJIy4€eHUs BOCIIOIb3YHTeCh KOMaH0M:

git clone https://github.com/schacon/simplegit-progit
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[Ipumenennad k aToMy POeKTy KoMaH/a git log macT ciaenylonnii pe3ysbrar:

$ git log

commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the version number

commit ©85bb3bcb608ele8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

commit allbef@6a3f659402fe7563abf99ado0de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 10:31:28 2008 -0700

first commit

ITo yMoJ9aHuio TIpu OTCYTCTBUU TTAPAMETPOB KOMaH/Ia git 1og BHIBOAUT B OOPATHOM
XPOHOJIOTMYECKOM MOPS/IKE CIIUCOK COXPAHEHHBIX B IAaHHBIN periosutopuil Bepcuii. To
€CTb TIePBBIMU MTOKA3bIBAIOTCS CaMble CBEXKME KOMMUTBL. Kak BUANTE, PAIOM C KaXKIBIM
KOMMUTOM YKa3bIBaeTCsI ero KOHTpoJsibHass cymma SHA-1, uMst u ajiekTpoHHas moura
aBTOPA, JIaTa CO3/[aHus U CoobIeHne 0 (PUKCAIUH.

Y komanzbl git log cyurecTByeT BeJIMKOe MHOKECTBO 11apaMeTpoB, MO3BOJISIONINX
BBIBECTU UMEHHO Ty WH(bOPMAIIIO, KOTOpast BaM TpedyeTcst. PaccMOTPUM HECKOJIBKO
CaMbIX TIOIYJISIPHBIX.

OI[HI/IM N3 CaMbIX ITOJIE3HDBIX ABJIAETCA ITapaMETp -p, [MOKa3bIBAIOINI Ppa3HuiIly, BHECEH-
HYIO Ka’KIbIM KOMMUTOM. A JIOIIOJTHUTETbHBII TImapaMeTp - 2 OTrpaHn4rBacT BBIBOJIUMBIN
Ppe3yabTaT MocJaeITHUMU ABYMA 3allUCAMU:

$ git log -p -2

commit ca82a6dff817ec66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the verison 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»
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s.summary = "A simple gem for using Git in Ruby code."

commit ©85bb3bcb608ele8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index aPa6@ae..47c6340 100644
--- a/lib/simplegit.rb
+++ b/1lib/simplegit.rb
@@ -18,8 +18,3 @@ class SimpleGit
end

end

-if $0 == _ FILE__

- git = SimpleGit.new

- puts git.show

-end

\ No newline at end of file

JlaHHbBII ITapaMeTp M03BOJIIET BBIBECTH Ha OKPaH TY ke HH(GOPMALHIO, HO ¢ J00aBIeHIEM
BHECEHHDBIX UBMEHEHMI, 0TOOpasKaeMbIX HEIIOCPECTBEHHO MOCJIE KasKI0r0 KOMMUTA. ITO
y106HO, Korja Tpedyercs caenarb 0030p Kojia Wik ObICTPO IIOCMOTPETh, YTO IIPOUCXOJMT
1oCJIe ceprK KOMMUTOB, J0OaBIeHHbIX KoJteroil. Eme ¢ komanoil git log Moryr uc-
0JIb30BAThCA TPYIIIBI CYMMUPYIOIUX ITapaMeTpoB. K ipumepy, 11 moryyeHus KpaTkon
CTAaTUCTUKU TI0 KaXX0W BEPCUU MIPUMEHSIETCS TTapaMeTp - -stat:

$ git log --stat

commit ca82a6dff817ec66f44342007202690a93763949

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

changed the verison number

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

commit ©85bb3bcb608ele8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

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

commit allbef@6a3f659402fe7563abf99ado0de2209e6
Author: Scott Chacon <schacon@gee-mail.com>

Date: Sat Mar 15 10:31:28 2008 -0700

first commit
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README 6 ++++++

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

Kak Bupmre, mapametp --stat 1mo3BosseT BBIBECTH I10]] 3aMUCHIO O KAXKIOU BEPCUM
CIIMCOK M3MEHEHHbIX (DailJIOB, X KOJUYECTBO, a TAK/KE KOJIUYECTBO 100aBIeHHbIX B HUX
1 yZIaJIEHHBIX U3 HUX CTPOK. A B KOHIIE BBIBOJUTCS CBOZHAS WH(MOPMAITHSL.

Ente ogaum kpaiite 1oJjie3HbIM IapaMeTpoM siBJsietrcs --pretty. On menser opmat
BbIBO/Ia MH(popMaIun. EcTh HECKOBKO MPEAYyCTAHOBJIEHHBIX BapraHTOB. [lapameTp
oneline BBIBOJAMT KasKAblii KOMMUT B OIHY CTPOKY, YTO BeChMa yIOOHO IIPU IPOCMOTPE
GOJIBIIOrO YKciia KOMMHUTOB. Ilapamerpsl short, full u fuller, HpaKTHYECKU He MEHSIsI
(bopmar BbIBO/IA, OTIPE/IENIAIOT €T0 JeTaIU3aIUIO;

$ git log --pretty=oneline

caB2a6dff817ec66144342007202690a93763949 changed the verison number

085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7 removed unnecessary test
allbef06a3f659402fe7563abf99ad00de2209e6 first commit

Haubosee unrepecen napamerp format, mo3BoOJIAIONNN BBIBOAUTD 3aIUCH JKyPHAJA
B BbI6paHHOM Bamu popmare. ITo 0COGEHHO TIOJIE3HO IIpU TeHepannm JaHHbIX /14 Ma-
IIMIMHHOI'O aHaJin3a, B€/1b (bOpMaT 3aZla€TCA B ABHOM BH/IE€, 1 BbI MOJKETE 6I)ITI) YBEPEHBDI,
4To 11pu 00HOBAEHNAX Git OH He U3MEHUTCS:

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

caB82a6d - Scott Chacon, 6 years ago : changed the version number

085bb3b - Scott Chacon, 6 years ago : removed unnecessary test
allbef® - Scott Chacon, 6 years ago : first commit

Camblie pacrpocTpaHeHHblie mapaMeTpbl poPMaTUPOBAHUS Mepedncyaensl B Tabr. 2.1.

Ta6nuua 2.1. Mo/1e3Hble NapaMeTpbl kKoMaHabl git log --pretty=format

Mapametp OnucaHue BbIBOAUMbIX faHHbIX

%H XeLl-koa KOMMUTa

%h COKpalLEHHbIN XeLl-Ko4 KOMMUTA

%T Xew-koA Aepesa

%t CoKpalLLEHHbIN XeL-KoA AepeBa

%P XelU-KoA poANTENbCKUX KOMMUTOB

%p COKpaLLEHHbIN XELL-KOA POANTENIbCKUX KOMMUTOB
%an Nmsa aBTOpa
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NMapametp OnucaHue BbIBOAUMbIX AaHHbIX

%ae DneKTpPOHHas no4Ta aBTopa

%ad [Jara co3paHus opurvHana (popmat yuntbiBaeT —date= option)
%ar [laTa co3aaHusi opurMHana, B OTHOCUTENbHON opme

%cn Nmsa co3patens Bepcumn

%ce DNEeKTPOHHAs MoyTa Co3aaTensi BEPCUm

%cd [aTa co3paHusi Bepcum

%cr [ata co3paHus BepcMn B OTHOCUTENTbHOM (opMaTe

%S KoMMeHTapui

BosMoskHO, y Bac TIOSIBIIICS BOTIPOC, B UeM pa3HUIia Mex Iy asmopom (author) u cozda-
meaem gepcuu (committer). ABTOp — 3TO yesoBeK, CO37aBINi (aiis, B TO BpeMs Kak
co3laTesieM BePCHH HA3bIBAETCS TOT, KTO BHEC B aBTOPCKYIO BEPCHUIO MIPABKU U COXPa-
HUJ WX, Tak 9TO €CJu BBI TIOCTATN B TIPOEKT HEKOE UCIIPABJIEHUE, & OJIUH U3 OCHOB-
HBIX Pa3pabOTYMKOB MPUMEHIIT €T0, BBl 002 OCTAHETECh B UCTOPUU: BBl — KaK aBTOP,
a pa3paboTurK — Kak co3/aresib Bepcuu. bosee mopo6HO 9TO OTIIMYIE PACCMOTPEHO
B IJIaBe J.

[Tapamerpsl oneline u format 0cOGEHHO MOJIE3HBI B COUETAHUH C IPYTUM MTAPAMETPOM
KOMaH/Ibl 1og, KOTOpbIii HasbiBaeTcs - -graph. On nobasasier nebombinoit ASCII-rpad
€ UCTOpHel BEeTBJIECHUN U CAUSTHUM:

$ 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 Added a method for getting the current branch.
| 30e367c timeout code and tests

| 5209431 add timeout protection to grit

| e1193f8 support for heads with slashes in them

* d60l6bc require time for xmlschema
* 11d191e Merge branch 'defunkt' into local

B caenyionieii riaBe, Korjia Mbl HAUHEM PACCMATPUBATh BETBJIEHUS W CJAUSHUS, BBIBO
ATOI KOMaH/IbI OY/IET BBITJISIIET Ky/la UHTEPECHEE,

MBI paccMOTpeJin TOJIBKO caMble TIPOCThIE TTapaMeTpbl (hOPMaTUPOBAHMS BBIBO/IA KOMAH-
Ibl git log, a UX CYIIECTBYET BEJIUKOE MHOKECTBO. B Tabs1. 2.2 TIpe/icTaBIeHbI KaK yiKe
3HAKOMBIE BaM BapUaHTBI, TAK U JPYTHE MTOJIe3HbIE ITApaMETPhI C OTTMCAHNEM UX BIUSHUS
Ha BBIBOJI KOMaH/Ib! 1og.
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Ta6nuua 2.2. PacnpocTpaHeHHble napamMeTpbl koMaHab! git log

Mapametp OnucaHue

-p [Toka3blBaeT N3MEHEHUSA, BHECEHHbIE B KaXkAYyl0 BEPCUIO

--stat lMoka3blBaeT CTaTUCTUKY U3MEHEHHbIX (halifioB B KaXXAOM
KOMMUTE

--shortstat Moka3blBaeT TOMbKO CTPOKY C M3MEHEHUSIMU/BCTaBKaMu/

yAaneHnsMu OT KOMaHAbl --stat

--name-only lMoKa3bIBAET CMMCOK M3MEHEHHbIX (halinoB nocne MHhopMaumum
0 KOMMUTE
--name-status MoKka3biBaeT CMNCOK U3MEHEHHBIX altnoB C MHOopMaLmei

0 pobaBneHnn/m3mMeHeHnn/yganeHmm

--abbrev-commit Moka3blBaeT TObKO MEPBbIE HECKOIbKO CUMBOJIOB KOHTPOJIbHOM
cyMMbl SHA-1 BMecTO BCex 40

--relative-date MokasbiBaeT AaTy He B MOMIHOM, @ B OTHOCUTENbHOM chopMaTe
(Hanpumep, «2 Hepenu Hasaa»)

--graph Moka3biBaeT ASCII-rpad MCTOpWUM BETBAEHUI U CIUSIHWIA BMECTE
C BbIBOAOM KOMaHzbl log

--pretty Moka3sblBaeT KOMMUTLI B afibTepHaTUBHOM hopMaTe. BO3MOXHbI
napameTpebl oneline, short, full, fuller n format (c ykasaHnem
Ballei Bepcun chopmaTta)

OrpaHuyeHmne BbiBoAa KOMaHabl log

Komanma git log obmamaer me TOJMHKO MapameTpamu GopMaTHpOBAHMUST BHIBO/IA, HO
¥ OTPAaHUYUBAIONIMMU TTapaMeTpaMu, AAIOIIUMHU BO3MOKHOCTD BBIBOJIUTH HA 9KPaH
TOJIBKO YacTh KOMMHUTOB. OJINH U3 9TUX MAapPaMETPOB BBI YK€ BCTPEUATH — 9TO OBLI
mapametp -2, 6arofiapst KOTOPOMY B BBIBOJI KOMAH/IbI TIOTIAIN TOJIBKO /IBA TIOCTEHIX
xommuTa. 1o cyTH, BBI MOKeTe yKa3aTh MapaMeTp -7, T/Ie 7 — 3TO KOJIIECTBO BBIBO-
JIUMBIX KOMMUTOB. Ha mpakTuke sTOT napamMeTp MpUMeHsIeTCs He OY€Hb YacTo, TaK KakK
o ymosganmio Git poryckaer pe3yasrar paboThl KOMaHIbI Yepe3 CIieHapuil mocTpa-
HUYHOTO BBIBOJIA ¥ BBIBOJIUT HA 9KPAH TOJBKO TEPBYIO CTPAHUILY.

Bousee 1osesnpl mapaMeTpsl, yCTaHABINBAIOIIME OTPAHUYECHUS 110 BpEMEHM, TaKne KaK
--sinceu --until. BoT npumep KoMaH/Ibl, KOTOPAs BBIBOAUT CIINCOK 3a(hUKCHPOBAHHBIX
3a MocJIe/IHNE JIBE HEJeJIU BEPCUIA:

$ git log --since=2.weeks
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Ira KoMamHaa paboTaeT ¢ pasHbIMU (HOpPMATAMU: MOKHO yKa3aTh KaK TOYHYIO [Ty,
Hampumep «2008-01-15», Tak U OTHOCUTENBHYIO, TO €CTh «2 To/a, 1 1eHb 1 3 MUHYTHI
Ha3a/l».

Ette cytiecTByeT BO3MOKHOCTD (DIIBTPAIINH CITCKA KOMMUTOB 110 KAKOMY-JTHO0 KPUTE-
puto. [TapameTp - -author mo3BossieT yBUETh BEPCHH, CO3/IaHHbIE OMTPe/IeIeHHBIM aBTO-
POM, a TIapaMeTp - -grep JaeT BO3MOKHOCTb UCKATh B COOOIIEHUSX (DUKCAIINH KITIOUEBbIE
csioBa. JIJist OIHOBPEMEHHOTO MOUCKA [0 9TUM KPUTEPUSIM CJIEYeT T00aBIISATh TapaMeTp
--all-match, B IPOTUBHOM cily4yae B Pe3yJIbrarhbl IIOMAJET BCE TO, YTO YAOBIETBOPSIECT
Jib0 TEePBOMY, TGO BTOPOMY KPUTEPHIO.

Ente oM kpaiite moJie3HbIM (UIBTPOM SIBJISIETCS TTapaMeTp -S, TPUHUMAIOIINH B Ka-
yecTBe aprymenTa ctpoky. C aTUM rapamMeTpoM KOMaH/Ia BBIIAET TOJBKO T€ KOMMMUTBI,
U3MEHEHUs B KOTOPBIX BKJIOYAIOT 06aBIeHUe WK yaieHue aToil crpoku. K npumepy,
JUIS TIOMCKA TIOCTIEAHEN BepCuu, B KOTOPYIO J06ABIIACH MU U3 KOTOPOH yAas/1ach
CCBIJIKA HA HEKYIO (DYHKITNIO, MOXKHO HAIIUCATD:

$ git log --Sfunction_name
HOC]IG[[HI/IM KpaﬁHe TTOJIE3HBIM ITapaMETPOM KOMaH/Ibl glt lOg, NCITOJIHAIONIUM POJIb
(unwrpa, aBigercs myTh. YKazaHue UMeHU OTPe/leJIEHHOM TTarky uirn (haiira orpanu-
YMBa€T BbIBO/l KOMaH/Ibl TOJIbKO BEPCHUAMU, B KOTOPBIX B JaHHbIE (1)8.171]'[])1 BHOCUJINCDH

U3MEHEHUsI. ITOT TapaMeTp Beera (hurypupyer mocieHUM 1 0ObIYHO TIPEBAPSETCST
JBOMHBIM JiehrcoM (- -), OTAETAIONNM IYTh OT OCTAJIbHBIX ITAPAMETPOB.

B Tabu1. 2.3 mepeunceHsl 9TH U HEKOTOPDIE APYTHE YacTO YIOTPeOIsTeMbIe TapaMeTPBI.

Ta6nuua 2.3. [lapaMeTpbl, OrpaHUUMBaIOLLME BbIBOA KOMaHAbI git log

Mapametp OnucaHue

-(n) [Moka3blBaeT TONbKO NnocrieaHe N KOMMUTOB

--since, --after Moka3blBaeT TO/IbKO KOMMUTbI, BHECEHHbIE MOC/IE YKa3aHHOM
aatbl

--until, --before Moka3blBaeT TOIbKO KOMMUTbI, BHECEHHbIE [10 YK@3aHHOW AaThl

--author Moka3sbIBaeT TO/IbKO KOMMUThI ONpeAenieHHOro aBTopa

--committer Moka3bIBaeT TO/IbKO KOMMUTbI, BHECEHHbIE OMpPeAeneHHbIM
Y4YaCTHMKOM

--grep Moka3biBaeT TONIbKO KOMMUTBI C COO6LLEHNEM hrKcaumm,
coaepyKallMM yKa3aHHYH CTPOKY

-S MoKa3biBaeT TO/IbKO KOMMUTbI, B KOTOPbIX A06aBNEHHbIN
WM yOQneHHbIN KO4 COBMAAAET C yKa3aHHOMN CTPOKOM
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Bot kakum O6p3.30M MOJKHO TTOCMOTPETb B UCTOPUUN MCXO/HOTO Git-KO[[a KOMMMUTDBI
110JIb30BaTeJIA junio Hamano, BHOCAIIIME UBMCHCHNA B TECTOBbDLIC (1)3.I>'I]II)I " HE IToJBEP-
raBIIUecs CAUSHUIO B Tederie okTaops 2008 roza:

$ git log --pretty="%h - %s" --author=gitster --since="2008-10-01" \

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

5610e3b - Fix testcase failure when extended attributes are in use

acd3b9e - Enhance hold_lock_file_for_{update,append}() API

563754 - demonstrate breakage of detached checkout with symbolic link HEAD

dla43f2 - reset --hard/read-tree --reset -u: remove unmerged new paths

51a94af - Fix "checkout --track -b newbranch" on detached HEAD

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

branch

U3 npaktuyecku 40 000 kommuToB B uctopuu ucxoanoro Git-koja sTa KoMaH/ia BbIBO-
JIUT BCETo 6, TIO/INAIAIoNIUX 10/l YKa3aHHbIH KPUTEPUIL.

OTMeHa N3MeHeHUn

Heo6x011MO0CTh OTMEHbI BHECEHHBIX MI3MEHEHUI MOKET BO3HIUKHYTh Ha JII060ii cTaun
npoekTa. B aToM pasjesie Mbl pACCMOTPUM HECKOJIbKO 6Aa30BBIX HHCTPYMEHTOB, I103BO-
JISIOIINX 9TO caeath. OQHAKO 3/1€Ch cieyeT ObITh KpaiiHe 0CTOPOKHDIM, BEb IOC/Ie
OTMEHbI JIAJIEKO He BCET/Ia CYIIECTBYET BO3MOKHOCTh BEPHYTHCS B IIPEJIIIIECTBYIOIIEE CO-
CTOsIHME. ITO OJIHA U3 HEMHOIMX cUTyaluii impu pabore ¢ Git, Korja HeBepHbIe IeHCTBI
MOTYT IIPUBECTHU K MOTEPe Pe3yabTaTOB BAIIETro TPya.

HeO6XOlII/IMOCTb OTMEHDI Yallle BCEro BOSHUKAET IIPU CJUITKOM paHHeﬁ (1)I/IKC3.III/II/I ns-
MeHeHHﬁ, Kor/a Bbl 3a0bL1H lIO6aBI/ITI) B KOMMMUT KaKHNe-TO d)afl]IbI MM o1uOIINCh C CO-
O6HIEHI/IGM (1)I/IKC3.HI/II/I. I[]IH ITIOBTOPHOTO COXpaHEHN I BEPCUU B TaKoi CUTyallul MOKHO
BOCIIOJIb30BATbHCA ITapaMETPOM - - amend:

$ git commit -amend

I1a koman a GepeT 061aCTh MHACKCHPOBAHUS U BKIIOYACT B KOMMUT BCIO OOHAPYKEHHYIO
TaM uHdopmaiuio. Eciin nocse nocseaneii pukcanum Bepcun Bbl He BHECIU HUKAKUX
u3MeHeHuH (K mpuMepy, aTa KoMaHa Obla 3amyIeHa HemocpeCTBEHHO TIoce mpe-
JBIIYIIET0 KOMMHUTA), CHUIMOK COCTOSTHUST OCTAHETCS TAKUM K€, KaK 1 GBI, H3MEHUTCSI
TOJILKO cO00MIEeHNE (DUKCAITHH.

OTKpOETCST TOT 5Ke caMbIil PeaKToOp COOOTIeHUsT (PUKCAIMH, HO C YIKe BBEICHHOU Ty/1a
Bepcueil coOOIIeHUsT K TIPEAbIAYIIeMY KOMMUTY. Bbl MOsKeTe OOBIYHBIM 06Pa3oM OT-
PEIaKTUPOBATh 9TO COOOIIEHUE, HO TIPEANIECTBYOIINNA KOMMUT B Pe3yJbrare OyaeT
MEPeTCcaH.

CkakeM, ecaiv Tiocjie (huKcanuy ouepesiHoil Bepeuu Bbl OOHAPY/KUIIU, YTO 3a0bLIK T1PO-
MHJICKCUPOBATh U3BMEHEHUS B OJTHOM U3 (haiijioB, KOTOPBIN MJIAHUPOBAJIOCH BKIIOUYNTD
B HOBBIIl KOMMUT, MOKHO C/leJIaTh TaK:
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$ git commit -m 'u3HavanbHbI KOMMUT'
$ git add forgotten_file
$ git commit --amend

B urore Yy BaC OCTaHETCS €/IMHCTBEHHBIN KOMMUT — BTOpOﬁ KOMMUT 3aME€HUT PE3YJIbTaT
IepBoro.

OTMeHa MHAEeKCMPOBaHUS

Coieyroriue iBa pasjesia ICMOHCTPUPYIOT TPUEMbI YIIPaBICHUS HBMEHEHUSIMHE B 00JTaCTH
MHEKCUPOBaHKs U pabodeii nanke. UTo 3aMedaresbHO, KOMaH/A, 33/1a1011ast COCTOSIHUE
ATHX JABYX 06J1acTel, HATOMUHAET, KaKUM 00pa3oM MOKHO OTMEHUTh BHECECHHBIE H3Me-
Henus. [Ipeanonoxum, Bbl OTpefakTupoBay ABa (dailaa u xoreau Obl 3apUKCUPOBATD
UX B JIBYX PasHbIX KOMMHTAX, HO CJIydaitHo Habpasn KoMaHay git add *, uTo nmpusesio
K UX OJTHOBPEMEHHOMY MHIEKCHPOBaHNIO. Kak OTMEHUTh WH/IEKCUPOBAHNE OJTHOTO U3
HUX? JTO MOKakeT KoMaHa git status:

$ git add

$ git status

On branch master
Changes to be committed:

(use "git reset HEAD <file>..." to unstage)
renamed: README.md -> README
modified: benchmarks.rb

Cpasy non rekctom Changes to be committed Hanmcano, 4To /7151 OTMEHbBI UH/IEKCUPO-
BaHUS CJIe/lyeT BOCIOIb30BAThCSI KOMaH/I0N git reset HEAD <umsa daitna>. [lociemxyem
3TOMY COBETY M OTMEHUM MHieKcupoBaHue daiisia benchmarks. rb:

$ git reset HEAD benchmarks.rb

Unstaged changes after reset:

M benchmarks.rb

$ 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: benchmarks.rb

ITa KOMaH/a BBIIJISIUT HECKOJBKO CTPAHHO, HO Bee ke paboraer. Tereppb daiin
benchmarks.rb ¢durypupyer kak n3MeHEeHHBIH, HO HETTPOUH/IEKCPOBAHHBI.

Bot u Bce, uTo BaM Ha IaHHBIII MOMEHT TpebyeTcst 3HaTh 0 KoMaHjie git reset. Bosee moj-
POOHO OHA PACCMATPUBAETCSI [IAJIEE, T/IE BbI TO3HAKOMUTECH C IOTOTHUTETFHBIMHU BapHU-
aHTaMU ee TIPUMEHEHN A, ITO3BOJIAIONINMU e/IaTh O4Y€Hb MHTEPECHDBIC BEIIIN.



56 Masa 2 ¢ OcHoBbI Git

NMPUMEYAHMUE

C napametpom - -hard koMaHga git reset MoMeT NpUBECTM K OMNacHbLIM NOCNEACTBUAM,
Tak Kak B 3TOM Cllydae 3aTparvBatoTcs halinbl B paboyelt nanke. bes storo napamerpa
KoMaHaa git reset coeeplieHHo 6e30MacHa, Tak Kak 3aTparnBaeT TOIbKO 061acTb WH-
[EKCMPOBaHMS.

OTMeHa BHeCEHHbIX B hann N3MeHEHUN

Yro nmenaTh, ecau BBl BHE3AITHO TIOHSJIH, YTO HE XOTUTE COXPAHSTh BHECEHHBIE B (haii
benchmarks. rb usmeneHus? Kak ObICTPO OTMEHNUTH UX U BEPHYTH (hailsl B COCTOSIHME,
B KOTOPOM OH HAaXOJIUJICS /IO TIocJie/iHel hukcanuu (MId 710 TepBOHAYAIbHOTO KJIOHUPO-
BaHWsI WK IPYTOTO JIEHCTBUS, IOCJe KOTOporo ¢aii nonasa B pabounii katasor)? Ham
Ha MTOMOIIh CHOBA MTPUXOJUT KOMaH/a git status. B mocaennemM BbIBojie HEMHIEKCH-
poBaHHast 00J1acTh BBITJIsIE/IA 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: benchmarks.rb

31ech I0CTATOUYHO YETKO CKA3aHO, KaK OTMEHUTD clesiaHnHbie n3aMeHenus. [lociaenyem
JTAHHOMY COBETY:

$ git checkout -- benchmarks.rb
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>...

to unstage)

renamed: README.md -> README

Kak BU/INUTE, UISBMEHECHUWA OBLIY OTMEHEHHBL.

BHUMAHMUE

Ba)kHO NOHMMaTb CTeneHb onacHOCTM koMaHabl git checkout -- [daiin]. Bce BHeceHHble
B (baliNl U3MEHeHWst NPoMaAaloT — Bbl MPOCTO KONMpYeTe B 3TOT alin coaepXunMoe Apyroro
daina. Hukoraa He Nonb3yiTech 3TO KOMaHAOM, eC/IM He YBEPEHbI, YTO AaHHbLIN daiin BaM
6orblue He NoHapobuTcs.

BetBnenue u ckpbiTHe — olepaiuu, KOTOPbIE TI03BOJIAT COXPAHUTD BHECEHHDBIE B (hail
U3MEHEHUs, HO BpeMEHHO yOparh ero ¢ ria3, — paccMoTpenbl B tiase 3. Kax npasuio,
OHM SIBJISIIOTCSI OIITUMAJIbHBIM pellleHreM JaHHO 3a/1a4u.

HOMHI/ITe, yrto B Git BCeE, 4TO exooum 6 KOoMmumaol, IIOYTHU BCEI'/la ITIOAJA€TCA BOCCTaHOBJIC-
HUIO, Ja’K€ KOMMUTDBI N3 Y/IaJE€HHbIX BETOK NJIN II€PEIINCaHHbIE C IIOMOIIBIO ITapaMeTpa
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--amend (CM. pasaeJ, IMOCBSIIIEHHBI BOCCTAHOBJIEHUIO ]IaHHbIX). Ho BCe, UTO HEe OBLIO
Sa(bHKCI/IpOBaHO, IIpU 1TOTEPE, CKOPEE BCETO, IIPOIIa/IET HaBCeraa.

YpaaneHHble peno3ntopum

Jliist coBMecTHOI paboThl Hajt poekTaMut Git TpeOyIOTCst HABBIKY YIIPABJICHUS Y/Ia/ICH-
HBIMU PETIO3UTOPHUSMIL. YIaJIEHHbIE PETO3UTOPUY MTPEICTABIAIOT COGOI BEpCHE POEKTA,
XpaHuMble B MHTepHeTe win rjae-1o B cetT. VX MOKeT GbITh HECKOJIBKO, ¥ KaXK/[blil B
0611eM ciryyae JOCTYIEH BaM TOJIbKO JIJIst YT€HUsT WJIV Ke [/ YTeHUsT U 3alicu. Bor
JIOJIKHBI YMETD OTIIPABJIATD JIaHHBIC B YAIQJICHHBIN PEIIO3UTOPUIL U U3BJIEKATD UX OTTY/IA
Kask/[blii pas, Koraa TpeGyercst 0OMEHSIThCs peayisraTaMu paboTsl. Kpome Toro, BbI 10J15K-
HbBI 3HATH, KaK JI00ABUTD YJIAJIEHHBIN PETIO3UTOPHIA, KAK yIAJIUTD PEIIO3UTOPHIA, KOTOPbIiT
GOJIbIIIE HE UCTIONB3YETCsT, KaK YIIPABJIATDH PA3JIUYHBIMU y/IAJEHHBIMI BETKAMU U JICJIaTh
UX OTCJIEKUBACMbBIMH U HEOTCJIEKUBAEMBIMU, U MHOTOE JIpyToe. B lanHOM pasjiesie Mbl
paccMOTPUM HEKOTOPbIE U3 3TUX [TPUEMOB.

OTOb6paxkeHue yaaneHHbIX peno3nuTopueB

[TpocmoTp yrKe HACTPOEHHBIX YAAJEHHBIX CEPBEPOB OCYIIECTBIISIETCS KOMAH/I0i git
remote. OHa jacT CIIMCOK KOPOTKMX UMEH JIJIsT BCEX YKa3aHHBIX BAMU OOJIacTeil yiaieH-
HOH paGotel. Eciiu penosuropuii OblI KJIOHUPOBAH, BbI JOJKHBI YBUAETH 110 KpaiiHeil

Mepe UCTOYHUK, TO eCTh UMsI, KoTopoe Git 110 yMOJYaHuIo MPUCBANBAET KJIOHUPYEMOMY
cepsepy:

$ git clone https://github.com/schacon/ticgit

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

remote: Total 1857 (delta @), reused @ (delta 9)

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

[Tapamerp -v nosBonsier yBuzgerb URL-azpeca, kotopsie Git XpaHuT /151 COKparieH-
HOI0 UMEHH, UCII0JIb3YEeMOTO IIPU YTEHUH U3 JAHHOTO YAQJIEHHOTO PEIIO3UTOPHS U 11PU
3aI1CH B HETO:

$ git remote -v

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

Ecau perodutopreB HECKOTBbKO, OHU BBIBOJAATCS ciuckoM. CKaskeM, Pero3uTopuii
C HECKOJIbKUMU YIAJEeHHBIMU KOMUAME JJIsI COBMECTHON PabOThI ¢ KOJLIETaMU MOKET
BBITJISIIETH CJAEAYIOUIIM 00Pa3soM.
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$ cd grit

$ git remote -v

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

ITO O3Ha4daeT, YTO MbI JIETKO MOJKEM CKadaTb cebe n3MeHeHMudA, BHECEHHbIEe JII0OBIM
U3 ATUX I10JIb30BaTEJIEN. HpI/I 9TOM Yy HaC MOJKET ObITD JIOITYCK Ha 3allCh B O/IUH NJIN
HECKOJIbKO PEIIO3UTOPUEB U3 CITMCKA, XOTA Hpe[[CTaBJIeHHbeI KO/l JaHHYIO A€TaJib HE
ITOKa3bIBaeET.

O6paTI/IT€ BHUMaHUE, YTO 9TU yAaJCHHbBIC PETTO3UTOPUU TTOJB3YIOTCA Pa3HbBIMU IIPO-
TOKOJIaMU; BIIPOYEM, JIETAJIbHO 9Ta TEMA PACCMATPUBAECTCA B I'JIaBE 4.

[obaBneHune yaaneHHbIX perno3uTopues

PaHee yske He pa3 YIIOMUHAJICS U IEMOHCTPUPOBAJICS TIPOIECC 10OaBICHUST yIaTCHHBIX
PEMO3NTOPHUEB, HO TEIIEPb MbI PaCCMOTPHUM €TI0 B IBHOM BH/IC. LITO6bI I[O63BI/ITb TB_KOI?I
PEMO3UTOPUI TO/L KOPOTKIM HMEHEM, KOTOPOE YIIPOCTUT JAajbHelile oOpalieHust K
HEMY, UCTIOJIb3yHiTe KOMaHIy git remote add [ cokpaweHHoe uma] [url]. Bor kak m0-
GaBUTH perosuTopuii Kostern Iosa:

$ git remote

origin

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

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

Teniepp Bmecto nosanoro URL-azpeca B KOMaH/IHYIO CTPOKY MOKHO BBOJUTDH UMsI pb.
K npumepy, n71s ckaunBanus Beeit mHGOPMAITIHT, KOTOPasi €CTh Y KOJIJIETH, HO OTCYTCTBYET
y Bac, UCIoJIb3yiTe koMauay 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
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Berka master aTOT0 KOJLIETH TETIEPD AOCTYITHA BaM JIOKAIBbHO Kak pb/master. Bl MokeTe
BBITIOJTHUTD €€ CJIMSTHUE C OJIHOW M3 BAIIMX BETOK WJIM TIEPEUTH B Hee, eCii TpebyeTcst
MPOCTO TIPOBEPUTH ee coziepkumoe. (Bersu u pabora ¢ HUMM TOAPOGHO paccMaTpuBa-
IOTCSI B TJ1aBe 3.)

N3BneyeHne faHHbIX U3 yAaneHHbIX Peno3nTopueB

Kak BbI y:Ke BUIeTH, U3BJI€UEHNE JAHHbBIX U3 YAAJEHHBIX [IPOEKTOB BBITIOJTHSIETCS TAKOI
KOMaH/I0M:

$ git fetch [wma ypaneHHoro penosutopua]

Jra KOMaH/la CBA3bIBA€TCA C YAAaJE€HHBIM IIPOEKTOM M M3BJICKAECT OTTY/Ja BCE IMOKa
OTCYTCTBYIOIIIME y BaC JaHHbIC. ITocne aToro Y BaC AOJIKHBI IMTOSABUTHCSA CCHIJIKM Ha
BC€ BETKU YAAJIEHHOTO ITPOEKTA, KOTOPbI€ MOJKHO ITOJIBEPTHYTH CJAUAHUIO UJIN TIPO-
CMOTPETD.

ITpu KJTOHUPOBAHUH JAHHAS KOMAH/Ia aBTOMATHYECKH T00ABIISIET YIAICHHBIN PEMo3u-
TOpUIA O/l UMeHeM «origins. COOTBETCTBEeHHO KOMaH/Ia git fetch origin usBmekaer
BCE, UTO TTOSIBUJIOCH HA 3TOM CepBepe T0Ce €T0 KIOHUPOBAaHUS (UM TTOCIe MOMEHTA
MOCJIeTHETO U3BJIeUeHNsT WH(MOpMaIn). BakHo moHnMaTh, 4To KoMaH/a git fetch
TIOMeTIaeT Bee JaHHbIE B Balll TJOKAJBHBIN PETTO3UTOPHI, — OHA HE BBITIOTHSIET aBTOMa-
TUYECKOE CIAUSHUE C BETKAMU, C KOTOPBIMU BbI paboTaeTe B IaHHbIA MOMEHT, U BOOOIIE
HUKaK He 3aTparnBaeT 3T BeTKU. CIMSHIE BBI BBITIOJHUTE BPYUHYIO, KaK TOJBKO B ATOM
BO3BHUKHET HEOOXOAUMOCTD.

Ecnm ke y Bac ecTb BeTKa, HACTPOEHHAs Ha CJIEeKEHUE 3a KaKOU-TO yaJeHHON BeT-
Koii (110po6GHO 9Ta omneparys paccMaTpuBaeTcs B riase 3), Komanaa git pull Gy-
JIeT aBTOMAaTUYECKU U3BJIEKaTh MH(GOPMAITUIO U3 YIATeHHON BETKU 1 BBITOJTHATD CJIU-
sSHUe ¢ TeKylieil BeTkoil. B HeKOTOPBIX ciydasix Takoil MOPSJIOK Belllell OKa3blBaeTcst
npotie u ynoOHee; KpOMe TOTO, 10 YMOJTUAHWIO KOMaH/Ia git clone aBTOMaTHYECKH
HacTpawBaeT Ballly JIOKAJIbHYIO BETKY master Ha cjexeHue 3a yJAaJeHHON BETKOM
master (oHa MOXXET UMETDb W JIPYroe MMs) Ha cepBepe, C KOTOPOTO BbI BBITTOTHSIN
KjaoHuposanue. B obiem ciaydae komanga git pull ussiekaer gaHHbIE ¢ CEPBEPA,
KOTOPBI BbI KJIOHWPOBAJIN, M aBTOMATUYECKHU TBITACTCS CIUTH UX C BAITUM TEKYTITUM
paboYrM KOJOM.

OTnpaBKa AaHHbIX B yAa/IEHHbIN PENO3UTOPUI

YT00bI HOAEIUTHCS PE3Y/IBTaTAMU CBOEIO TPYA, UX HYKHO OTIIPABUTD B PEIIO3UTOPHIA.
ITO JleNaeTcst MPOCToit koMaH 01 git push [uma yaanernHoro cepsepa] [BeTka]. [uga
OTIIPABKM BeTKU master Ha cepBep origin (ele pa3 HamoMrHaeM, 4YTO B [IPOIIECCE KIIO-
HUPOBAHUS 9TU NMEHA TTPUCBANBAIOTCS ABTOMATHYECKH ) CIIe/lyeT HAITUCAT:

$ git push origin master
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KOM&HJI& cpa60TaeT TOJIBKO TIpH YCJIOBWH, YTO KJIOHUPOBaHNE OCYIIECTBJIAIOCH C CEP-
Be€pa, I'/ie y BaC €CTb JOCTYII Ha 3allCh, 1 3a 9TO BPEMS HUKTO HE OTIIPABJIAJ Ty/la CBOU
nanubie. Ecim BbI BBITIOJTHIIN KJIOHMPOBaHME OJHOBPEMEHHO C IPYTUM I1OJIb30BaTEJIEM
1 OH YK€ OTIpaBUJI PE3YyJbTaTbl cBOell pa6OTbI Ha CepBep, Ballla MMOIIbITKA OTIIPaBKU
JaHHbIX OKOHYMTCA Heyaaqef/’l. Bawm cnavgamna HYXHO CKa4aTb BCE I[O63.BJI€HHO€ 9THUM
T10JIb30BaTeJIEM 1 BCTPOUTDH 3TO B CBOU TaHHBIE, 11 TOJIBKO ITOCJIE€ 9TOTO IMMOABUTCSA BO3SMOK-
HOCTb BOCIIOJIb30BaThCSI KOMaHI0M pUSh. bonee HOZ[pO6HO IIpo1iecC OTIPaBKU TaHHbIX
Ha yZaJ€eHHbI€ CEPBEPDI pPACCMATPUBAETCA B I'JIaBeE 3.

[MpoCcMOTp yaaneHHbIX peno3nTopues

[luig mosrydenust 1ONMOTHUTENBHOM MH(GOPMAIUKY O KOHKPETHOM y/IaJIeHHOM Pero3u-
TOPUY TIPUMEHSsIeTCS KoMaHia git remote show [ums ypanenHoro cepsepa). BeraBus
B KOMaH/Ly UM origin, BbI TOJIy4uTe MPUMEPHO TAKOW PE3yJIbTaT:

$ 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)

Boisopsitest URL-aipec yiaieHHOTO Peno3uTopust 1 nHGopMaius 06 OTCAEKMBAEMbIX
BeTkax. KomMaHia ycysKJIMBO cOODIIaeT, 4To eCJId, HAXO/sICh B BETKe master, Bbl 3aIry-
ckaete KoMaH/y git pull, BeTka master ¢ ylaleHHOTO cepBepa OyIeT aBTOMATUYECKH
CJINTA ¢ Balllell cpasy JKe Mocje CKaYMBaHUs BCEX HeOOXOANMBIX JaHHbIX. KpoMe Toro,
OHa BBIBOJMT Ha 9KPaH CIIUCOK BCEX CKAYaHHBIX €10 CCBIJIOK.

ITO OBLT TIPOCTOTT TPUMEP, He UMETOTIHIT TPpaKTUIeckoro cMmbicia. Ho mpu 6osee mHTEH-
cuBHOM pabote ¢ Git MOJKET BOBHUKHYTH CUTyaIlns, KOT/la KOMaHa git remote show
BBIBEJIET Ha 9KpaH GOJIbIllee KOTMIECTBO HH(DHOPMATIHI:

$ 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)
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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)

31ech coobIaeTcs, kKakasi MMEHHO BeTKa OyeT aBTOMaTUYeCKH OTIIpaBJIeHa Ha cepBep
IIPY BBHIOJHEHUN KOMaHIbl git push. Takke B BbIBOZE KOMaHIbI OTOOPasKEHbI ITOKA
OTCYTCTBYIOIIIME y BaC BETKU C YIaJE€HHOTO CepBepa, BETKU, KOTOPbIE eCTh Y Bac, HO
yIaJeHbI ¢ cepBepa, U HaOOpbl BETOK, KOTOPbIE aBTOMATHYECKH TIOABEPTAIOTCS CIISHIIO
IIPU BBINTOJIHEHUW KOMaH/Ibl git pull.

YpaneHue n nepeMMeHoBaHue
YAaNEHHbIX PENO3NTOPUEB

HepeI/IMeHOBaHI/IG CCBIJIOK OCYIIECTBJIAETCA KOMaHlIOf?I git remote rename, MeHHIOHIefI
COKpallleHHbIE NM€HA yIaJ€HHbIX PEIIO3SUTOPHUEB. K IIprMeEpPY, BOT KaK BbITJIAJUT ITPU-
CBOEHNE PEIIO3UTOPUIO pb MMEHN paul:

$ git remote rename pb paul

$ git remote

origin

paul

WmeeT cMbICT yIIOMSHYTh, UTO 3Ta KOMaH/[a YMEEeT MEHITh 1 UMeHa y/IaJIeHHBIX BETOK.
Teneps k BeTKe pb/master HyKHO oOpallaThes 110 MeHH paul/master.

Ecau o kakoi-To nMpUYMHe BBl XOTUTE YJAJUTh CCHIJIKY Ha yAAJeHHBIN PErno3uTo-
puit (HaripuMep, BBl TIOMEHSIIIE CePBeP, OOJIbIIE He UCTOJIb3yeTe KOHKPETHOE 3€PKAJIO
WJIM YYACTHUK TTPOEKTA TepecTaj BHOCUTh B HETO BKJIAJ), UCIIOIb3yliTe KOMaHay git
remote rm:

$ git remote rm paul

$ git remote
origin

Tern

[Tono6Ho GosbumHeTBy VCS, Git 1103B0JISET TOMEYaTh OIpeJe/IeHHbIe MOMEHTBI HCTO-
pun. Kak npaBuio, aty GyHKIIMOHATBHOCTD 33I€CTBYIOT JIJIsT TOMETKU BBIXOSIINX
Bepcuii (v1.0 u T. 11.). B aTOM paszesne mokazaHo, Kak IMOCMOTPETH BCE TOCTYITHBIE TETH,
KaK CO3/[aBaTh HOBbIE, KAKWE TUIIBI TETOB CYIIECTBYIOT.
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BbiBOA cnucka Teros

IIJIH TIPOCMOTPa CIIMUCKA JOCTYIITHBIX TETOB IPUMEHACTCA OUYEBU/IHASA KOMaH/1a git tag:
$ git tag

vo.1
vl.3

Tern BbIBOJATCA B a]I(I)aBI/ITHOM TIOPAIKE; TTOPAI0K X BIBO/Ia HUKAKOTI'O 3SHAYCHMA HE UMECT.

Kpowme Toro, uckaTh Teru MoxHO 10 mabaony. Harpumep, mmycts perosuropuii Git co-
nepsxut Gosiee 500 teros. TIpeanonoKuM, BaC HHTEPECYIOT TOIBKO Bbiycku 1.8.5:

$ git tag -1 ,v1.8.5%*'

v1.8.5
v1.8.5-rc@
v1l.8.5-rcl
v1l.8.5-rc2
v1l.8.5-rc3
v1.8.5.1
v1.8.5.2
v1.8.5.3
v1.8.5.4
v1.8.5.5

Co3amaHue Teros

B Git ucnoap3yorcs Ba OCHOBHBIX THIIA TETOB: JIETKOBECHBIE U CHAOKEHHBIE KOM-
MEHTapUEM.

Jlerkosecnsiii Ter (lightweight tag) Bo MHOroM HallOMKUHAET He MEHSIOLIYIOCSI BETKY —
HTO TIPOCTO YKA3ATEb HAa KOHKPETHBII KOMMHUT. A BOT Ter ¢ KoMMeHTapusimi (annotated
tags) xpamsitest B 6ase qaHubx Git kak mostHoTeHHbIe 00heKThl. OHI 061aa10T KOHTPOJTb-
HOI CyMMOIf; COZIepsKaT MMsI YeJIOBEKa, TIOCTABHBIIIETO TET, a/IPEC €T0 ATEKTPOHHOH TTOUTHI
U JIATY CO3/aHus; CHAGKEeHbI KOMMEHTAPUEM; MOTYT OBITH MOAMHCAHDI U TIPOBEPEHBI B
nporpamme GNU Privacy Guard (GPG). O6b14HO peKOMEHYeTCs CO3iaBaTh MMEHHO
TEr’ ¢ KOMMEHTAPUSIMI, 9TOOBI y Bac GbLia BCsT 9Ta MH(MOPMATINS, HO €A HYKHO CIETaTh
BPEMEHHBIH TeT WX 10 KaKO#-TO MPUYNHE BBl HE XOTUTE XPAHUTH BCE ATH CBEICHUS,
MOKHO OGOHTHCH ¥ JIETKOBECHBIMU TETaMU.

Tern ¢ KOMMeHTapuamMu

Cosnatsp B Git Ter, cHabKeHHbIIT KOMMEHTapHeM, O4eHb Jierko. IIpoiie Bcero 1o6aBuTh
napameTp -a K Komamjie tag:

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

vo.1

vl.3

vl.4
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HapaMeTp -m3ajaeT COO6U.[€HI/I€, KOTOpoe 6YI[€T XPaHUTBHCA BMECTE C TETOM. Ecau BbI He
YKaKeTe 3TO COO6H.[€HI/I€, Git 3allyCTUT pelaKTOopP, 4yTOOBI BBl CMOIJIU €I0 BBECTH.

[l mpocMOTpa TaHHBIX Tera BMECTe ¢ TTOMeYEeHHBIM UM KOMMHTOM CJIY;KUT KOMaH/a
git show:

$ 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 ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the verison number

Hepeﬂ I/IH(I)OpMaL[I/IefI O KOMMUTE BbIBOJATCA JaHHbIE YEJIOBEKA, IIOCTaBUBIIETO TET, JaTa
IIOMETKN KOMMHUTA 1 TEKCT KOMMEHTapH:A.

JlerkoBecHble Teru

ﬂpyFI/IM CpeZICTBOM ITIOMETKN KOMMUTOB ABJIAIOTCA JIETKOBECHDBIE TETU. ITo CyTH, 9TO CO-
XpaHEHHasA B (baf/,I]Ie KOHTPOJIbHaA CyMMa KOMMHUTa — 60]II)IH€ HUKaKOI I/IH(l)OpMaHI/II/I
OHM HE coepiKarT. [[]ISI CO3aHus JIETKOBECHOTO TETra I0OCTATOYHO OITYCTUTD ITaPpaMETPbI
-a,-S U’ -m

$ git tag vi.4-1lw

$ git tag

vo.1

v1l.3

vl.4

vl.4-1w

v1l.5

Ha sTot pa3 IpuM€EeHEHHas K TETy KOMaH/la glt show He BBIBOJUT HUKAKOI JLOITOJIHM -
TEJIbHOMI I/IH(I)OpMaHI/II/I. Ha 9KpaHe MOABJIAETCA TOJIBKO ITOMEYEHHBII KOMMMUT:

$ git show v1.4-1w

commit caB82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the verison number

PaccTaHoBKa TeroB nocTtakTyM

Teramu MOKHO TIOMevaTh U c/leJlaHHble paHee KOMMUTHI. [Ipesnosnoxum, 4To ncropust
3a(bUKCUPOBAHHBIX COCTOSIHUI BBITJISIUT TaK:
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$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment’
a6b4c97498bd301d84096da251c98a07c7723e65 beginning write support
0d52aaab4479697da7686c15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment’
0b7434d86859cc7b8c3d5eldddfed66ff742fcbc added a commit function
4682c3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767119372d61af8 updated rakefile
964fle6d36dfccde844893cac5b347e7b3d44abbc commit the todo
8a5cbc430f1a9c3d00faaeffdd7798508422908a updated readme

Takske MPEANON0KIUM, YTO BbI 3a0bLIN CHAOIUTH TETOM BEPCHIO TIPoeKTa v1.2, cooTBeT-
CTBYIOIILYI0 KOMMHUTY, yIIOMsiHyTOMY Kak «updated rakefile». 1o MokHO cenarh 1 1ossxe,
yKasaB B KOHIIE KOMaHIbl KOHTPOJIBHYIO CyMMY KOMMUTa (UJIU €€ YacTh):

$ git tag -a v1.2 9fcebe2

Tenepb IpoBepuM HaJIMYUE TETa:

$ 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 9fceb®2d0ae598e95dc970b7476719372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>
Date: Sun Apr 27 20:43:35 2008 -0700

updated rakefile

O6bMeH Teramu

[To ymoruanmio koman/ia git push He oTripaBJsieT Tern Ha yajneHHbie cepepbl. Co3maH-
HbIE BAMU TETH HY;KHO OTIPABJISATh Ha cepBep OOIIEro A0CTyIa OTAEIbHO. DTOT IIPOLECC
HAIlOMUHAET COBMECTHOE MCIOJIb30BAHNE y/IaJIEHHBIX BETOK — BHI JIeJIaeTe 3TO KOMaHI0N
git pushorigin [uma Tera].

$ git push origin vi1.5
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 )
To git@github.com:schacon/simplegit.git
* [new tag] vl.5 -> v1.5
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KOF}I& Tpe6yeT05{ IepecjiaTb Cpa3y MHOTO TETOB, Z[O68.BJI${I>'IT€ K KOMaH/ie glt pUSh
nmapamMeTp - —tags. B pe3yJibTaTe Ha yaa]leHHbIﬁ cepBep 6y,7_'[yT OTIpaBJIEHBI BCE TETH,
KOTOPBIX TaM ITOKa HET.
$ git push origin --tags
Counting objects: 1, done.
Writing objects: 100% (1/1), 160 bytes | @ bytes/s, done.
Total 1 (delta ©), reused 0 (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] vli.4 -> vl.4
* [new tag] vl.4-1lw -> v1.4-1w

Tenepn moJsib30BaTeN b, KOTOPBIN KIOHUPYET Balll PEMO3UTOPUN MK CKadaeT U3 HeTro
JIlaHHDbIE, TIOJIYYNUT U BCE BalllN TeTH.

[MceBaoHMMBI B Git

[Tepen TeM Kak 3aKOHYUTD ATY TJIABY, OCBAIIEHHYI0 ocHOBaM Git, a7iM OJIFH COBET,
KOTOPBIN ciesaet Bairy paboty ¢ cucremoii Git mpoire, yobHee u npuBblaHee. Pedn
uzer o ncepnponnmax (aliases).

[Ipu Hernosinom BBOjie KoMaH bl Git He TIbITaeTCst 10TalaThCs, YTO 32 KOMaH/ly BbI UMe€-
s B Buy. Ho ecotit MbIcsTh 0 BBOJIE ITTMHHBIX KOMaH/I Bac He TMPUBJIEKaeT, KOMaH/a git
config MO3BOJISIET JIETKO CO3/aTh MICEBIOHUM JIJIst 00O 13 HUX. BoT mapa npumMepoB
€e IIPMMEHEHU !

$ git config --global alias.co checkout

$ git config --global alias.br branch

$ git config --global alias.ci commit
$ git config --global alias.st status

Ternepb BMecTO KOMaH bl git commit gocraTouno Gyaer BBecTr git ci. ITo Mepe ocBo-
enus Git BaM, ckopee Bcero, IPUAETCS YacTo [10JIb30BAThCA U IPYTUMU KOMaHIaMU; He
CTECHSTITECh CO3/IaBATh [IJISI HUX TTCEBIOHUMBI.

Kpowme Toro, ata TeXHUKA [TO3BOJISAET CO3/[ABATH KOMAH/IbI, KOTOPBIX, C BaIllell TOYKU 3pe-
Hus, He xBataeT. K mpumepy, 4To0bl yeTPaHUTD (DYHKIIHOHAIBHYO TPOOJIEMY, ¢ KOTOPOil
MBI CTOJIKHYJIUCH [IPU OTMEHE WHJIEKCUPOBaHUs (aiiyia, MOKHO J00aBUTD TICEBIOHUM
unstage:

$ git config --global alias.unstage 'reset HEAD --

ITocne aToro Caeay1ommne KOMaH/ibl CTAaHYT 9KBUBAJICHTHBIMU:

$ git unstage fileA
$ git reset HEAD fileA

B takom BHU/€ BCE BBITJIAJIUT IIOHATHEC. Tax:xe mosb30BaTEN YACTEHHKO IIO6aB]IHIOT
KOMaH/ly, BBIBOZIAIYIO ITOCTEAHNE KOMMUTDIL:

$ git config --global alias.last 'log -1 HEAD'
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Tenepb JUIST TIPOCMOTPaA IMOCJIEAHETO KOMMUTA JOCTATOYHO HAIlNCaThb!

$ git last

commit 66938dae3329c7aebe598c2246a8e6af90d04646
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>

MosxHo ckazaTb, uto Git MpocTo 3aMeHsIeT HOBble KOMAaH/Ibl CO3/IAHHBIM BaMU TICEB-
JIOHUMOM. A 4TO JieJlaTh B cJlydae, KOTJia HY>KHO 3aIyCTUTh BHENTHIOD KOMAH/LY, a He
komauuy, Bctpoennyio B Git? Takyio Koman/y ciepyer Ha4uHaTh ¢ cuMBoJia !. IToT
IIPUEM YacTO MPUMEHSIETCS TIPU HAIIMCAHKK COOCTBEHHBIX HHCTPYMEHTOB /ISt PabOThI
¢ Git-penosdutopuem. Botr mpumep cozjanus rncepoHnMa st KOMaH/ bl git visual,
ciryskanieit i 3ammycka gitk:

$ git config --global alias.visual "!gitk"

3aK1roueHne

WTak, BbI HAyIUINCH BBITIOTHATH Bee 6a30Bble TOKaIbHbIe oneparmn B Git: co3maBarn
WJIY KJIOHUPOBATD PEIlO3UTOPUM, BHOCUTb U3MEHEH NS, UHJIeKCUPOBATh U (PUKCUPOBATD
UX, a TaKKe [IPOCMaTPUBATh UCTOPUIO BCEX C/IEJIAaHHDIX B PEIIO3UTOPUM U3MEHEHUI.
IIpuma nopa 103HAKOMUTLCS C CaMbIM BaKHbIM IIpeuMyiectBoM Git — Mozenbio
BETBJICHUA.
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[Mouemy xasknas VCS B Toii uian uHOl hopme mojanep:kuBaeT BerBiaeHne? TepMun
gemenenue (branching) o3Hauaer OTKJIOHEHIE OT OCHOBHOI JIMHUN PazpabOTKU, TOCIE
KOTOPOTO paboTa MepecTaeT 3aTparuBarh 9Ty caMyto OCHOBHYIO JinHI0. Bo MHOTHX VCS
ATO KpaliHe CIOKHBII MPOIIEeCe, 3a4acTyI0 TPeOYIOIINI CO3aHIsI HOBOM KOITUH TTAIlKU
C UCXOHBIM KOJIOM, 4TO B cJIydae GOMBIINX MPOEKTOB 3aHUMAET U3PSITHOE BPEMSL.

Hexkoropbie HazbiBaioT Mojiesib BeTByienuii B Git OCHOBHBIM ITPEUMYIIIECTBOM 3TOI CUCTe-
MBI, OZIHO3HAYHO BBIJIEJLIONUM ero u3 psga npounx VCS. B yeM ske cOCTOUT OCHOBHOE
orimune? Criocob cosmanust HOBbIX BeTOK B Git HEBEPOSTHO YIIPOIIEH, 4TO AeJIaeT 3Ty
HPOIEAYPY MPAKTHYECKH MTHOBEHHOM, 1 TaK ke ObICTPO MO3BOJISIET TIEPEXOIUTH OT
OIIHOH BETKH K Apyroii u obparno. B orsimure or apyrux VCS B Git nopep:kusaercst
pabouuii MPoIeCce ¢ YACTBIMU BETBJIECHUSIME U CJIAUSTHUSIMH, TIOPOU OCYIIIECTBISIEMbIMU
HECKOJIbKO Pas B eHb. [lonnManue 3Toii KOHCTPYKTUBHON 0COOEHHOCTH 1 YMEHUE €10
M0JIb30BATHCS JIaeT BaM B PYKM YHUKAJIbHBIN 1 MOIIHBII MHCTPYMEHT, TIOJTHOCTBIO Me-
HAIOLIMIT CII0COOBI Pa3pabOTKIL

CyTb BeTBNEHus

Y00l IOHITH, KAKUM cII0cOO0M B Git BBITTOJIHSETCST BETBJICHNE, HYKHO BEPHYTHCS He-
MHOTO Ha3a/l 1 BCTIOMHUTD, Kak UMeHHO Git coxpaHseT fannble. B riaBe 1 MbI roBOpHIn
o ToM, uTo Git XpaHUT He MOCJIeA0BATEIbHOCTH U3MEHEHMIT, a HAOOPbI COCTOSTHUIA.

[Ipu duxkcarnuu ouepeanoro cocrosuus Git coxpanser 00beKT-KOMMUT, COAEPIKATITUI
yKaszaresb Ha CHUMOK WHIEKCHUPOBAHHOTO COMAEPKUMOTO. Elile 9TOT 0OBEKT COAEPIKUT
UM U aJIpec 3JIeKTPOHHOM MOUTHI aBTOPA, BBE/ICHHBIM BAMU KOMMEHTApUH U yKa3aTeau
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Ha KOMMUT MJIN KOMMUTDBI, KOTOPbIE ABJIAIOTCA IMIPAMbBIMU TIPEJIKaAaMUW TEKYIIETO. Ha-
YaJIbHBI KOMMUT IIPpEAKOB HE UMEET, Y 0OBIYHOIO KOMMMTA OJIVH ITPEZIOK, a Y KOMMUTOB,
TTOJIYYE€HHBIX CJIUAHUEM /IBYX U 6oJee BETOK, I.le]IbeI Ha6op ITPpEAKOB.

Jl1s1 HATTISIIHOCTY TIPEJITIOJIOZKIM, YTO Y Bac €CThb TMarka ¢ TpeMsi (aiijiaMu, KOTopble
TpebyeTcst MPOMHIEKCUPOBaTh U 3ahuKcupoBath. [Ipy nHAEKCHPOBaHUK (DANTIOB IS
Ka)KJIOTO M3 HUX BBIYUCJISIETCS KOHTPOJIbHAs cymMma (xerr SHA-1, ymoMrHABIINICS B
riase 1), ux Bepcun coxpansiioresi B Git-pernosutopuii (Git TpakTyeT UxX KaKk MaCCHBBI
JIBOMYHBIX JAHHBIX ), & KOHTPOJIbHBIE CYMMBbI I00ABJISIOTCS B 00JIaCTh MHIECKCUPOBAHII:

$ git add README test.rb LICENSE
$ git commit -m 'HavanbHbii KOMMUT MOero npoekTa'

[Tpu cospanmm KoMMHUTa KOMaH/0i git commit Git BbrUMC/IsSIeT KOHTPOJIBHYIO CYMMY
KaK/I0H BBIIIOKEHHOI ITANTKY (B HAIIIEM CITy4yae BCe OTPAaHUINBAETCS KOPHEBBIM KaTaJIOTOM
[IPOEKTa) U COXpaHseT 9T 00beKThI-aepeBbs B Git-penosuropuii. 3atem Git cosgaer
00BEKT-KOMMUT C METATAHHBIMU 1 yKa3aTeJIeM Ha KOpeHb JiepeBa poekta. Bee 910 maet
BO3MOJKHOCTD MTPU HEOOXOIMMOCTH BOCCO3/IATh CHUMOK COCTOSTHISI.

B nacrosiuiee spems Bail Git-pernosuropuii COAEPKUT IATh OObEKTOB: OAUH MAaCCHB
neonmunbix ganubeix (blob) ¢ comepxumbiv Tpex daitnos, ogno mepeso (tree), otobpa-
JKaloIee Co/iepsKUMoe TIAlTKU M YKasbIBalollee, Kakue nMeHa (haitioB COXpaHeHbl Kak
MAaCCHUBbBI JIBOMYHDIX JaHHDbIX, 1 OAWUH KOMMUT C YKa3aT€JIEM Ha KOPEHDb /I€p€Ba 1 BCE
cBou Metajannbie (puc. 3.1).

5b1d3

98ca9

commit size

tree 92ec2
author Scott >

committer Scott

The initial commit of my project

Puc. 3.1. KoMmmuT 1 ero gepeso
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Ecomm niocute BHeceHnst U3MEHEHWH CHOBA TPOU3BECTH (PUKCAIIUIO, HOBBI KOMMUT OyieT
coJlepsKaTh yKa3aTeab Ha KOMMUT, C/IeIaHHBIM HETIOCPEJCTBEHHO iepesl HuM (puc. 3.2).

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

; v v
= E=EN

Berka B Git npeacrasisier co60il BCETo JIUIIb JIETKUA, IIOABUKHBIN yKa3aTeIb Ha OIIH
u3 9TuX KoMMuTOB. [To ymomuanuio B Git eit npucBanBaetcst ums master. Kak Toibko
BBl HAUMHAETE CO3/IaBaTh KOMMUTBI, TIOSIBJISIETCST BETKA master, yKa3blBaIoIash Ha IM0-
caeiiee 3acpukcrpoBannoe Bamu coctosinue. [Ipu kax ot caemyoeit pukcamnmu sTor
yKasaTeJb aBTOMaTUYecKH cMeltaercs Brepes (puc. 3.3).

Puc. 3.2. KoMMUTbI 1 UX npeaku

NMPUMEYAHUE

BeTtka master B Git HU4EM He OTIMYaETCa OT OCTaslbHbIX. HO OHa NpUCYTCTBYET npakTuye-
CKM B KaXkOOM penosuTopum, NoTOMY YTO co3aaeTcst koManaon git init no ymonuanuio,
a 6OJbLUMHCTBO MOIb30BATENEN HE YTPYXXAAOT cebs nepeMMeHoBaHNEM.

-

98cad 34ac2 f30ab

s == ma

Pwuc. 3.3. BeTka v uctopusi ee KOMMUTOB
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Co3gaHue HOBOWM BETKU

YTO MPOMCXOUT TIPU CO3/IaHNN HOBOH BeTKM? [1osIBIIsSIeTCST HOBBIN yKa3aTesb, KOTOPBIi
MOJKHO TiepeMetaTh. [Ipearnoroxmm, Bbl co3iaeTe BeTKy testing. DTa omnepalus Bbl-
TTOJTHSETCS KOMaHIol git branch:

$ git branch testing

[TosiBUTCS HOBBIIA YKa3aTeh Ha BAIll TEKYIIHIT KOMMUT (puc. 3.4).

98ca9 < 34ac2 < f30ab

<

Puc. 3.4. [1Be BETKM, YKa3biBaOLLME HA OAUH M TOT XXe Habop KOMMUTOB

Ortxkyna Git y3HaeT, Kakoii UMEHHO KOMMUT SIBJIsIeTCs TeKynuM? J[71s1 9Toro OH XpaHuT
CTIeIMAbHBII YKa3aTesrb HEAD. ViMmeliTe B BULY, UTO B IAHHOM CJTy4dae CMBICT YKa3aTeJst
HEAD He Takoii, Kak B Apyrux npusbiubbix Bam VCS, Hanpumep Subversion nau CVS.
B Git on yka3sbpiBaeT Ha JIOKAJIbHYIO BETKY, B KOTOPOU BBl HAXO/IUTECH B IAHHBIIT MOMEHT
(puc. 3.5). IToka ato Bce erie Betka master. Komamza git branch Bcero smiib cosmana
HOBYIO BETKY, HO He IlepeBeJia Bac B Hee.

98ca9 < 34ac2 < f30ab

Puc. 3.5. YkasaTtenb HEAD HaueneH Ha TeKyLLylo BETKY
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¥3uarp, Ky/la UMEHHO HalleJIeHbl yKa3aTesn BEeTOK, M03BoJIseT KoMan/a git log ¢ na-
pamerpoM --decorate.

$ git log --oneline --decorate

f30ab (HEAD, master, testing) add feature #32 - ability to add new
34ac2 fixed bug #1328 - stack overflow under certain conditions
98ca9 initial commit of my project

Jlerko yBUeTH, UTO BeTKM master u testing HaxoAsTCs HEMOCPEACTBEHHO PSIIOM
¢ KOMMHUTOM f30ab.

CMeHa BeToK

[Iepexon Ha cyIiecTBYIONIYIO BEeTKY peanusyeT KoManna git checkout. Ilepeiinem na
BeTKy testing:

$ git checkout testing

Tenepn ykasaresbp HEAD HariesieH Ha BeTKy testing (puc. 3.6).

master

v

98ca9 < 34ac2 < f30ab

!

testing

f

HEAD

Puc. 3.6. Ykazateno HEAD HaueneH Ha TeKyLLyo BETKY

Kaxkoe Bce aTo nmeet 3nauenuie? /laBaiite eie pa3 3auKcupyeM COCTOSTHUE:

$ vim test.rb
$ git commit -a -m 'BHeceHO u3MeHeHue'

OxkasbIBaeTcs, Ballla BeTKa testing cMecTuiach Biepes, B TO BpeMs Kak BeTKa master
0CTaJIaCh CBSI3aHHON C KOMMUTOM, TEKYIIIUM Ha MOMEHT TIepexo/ia Ha IPYTYIO BETKY, TP1
nomoliu KomaH bl git checkout (puc. 3.7).



72 [naBa 3 ¢ BerBnexus B Git

98ca9 < 34ac2 < f30ab < 87ab2

Puc. 3.7. Betka c ykasatenem HEAD cMecTunach Brnepes rnocsie HoBoro KoMM1Ta

Bepuemcsa na Betky master (puc. 3.8):

$ git checkout master

98ca9 < 34ac2 < f30ab < 87ab2

Puc. 3.8. CmeweHne ykasatens HEAD npu nepeknoyeHnm

Jra Komam/a BIoHgeT asa geiictsusa. Ona BO3BpallaeT ykasaresjb HEAD BeTke master
u puBoAUT (hailjibl B paboueii maike B COCTOsIHUE, 3aUKCUPOBAHHOE B 9TOI BeTKe. ITO
03HAYAET, YTO BCE U3MEHEHUSsI, BHOCUMBIE II0CJIE 9TOI0 MOMEHTa, OY YT OTBETBJISATHCS OT
crapoii Bepcuu rmpoekra. ITo cyTH, Tak Bbl OTMEHSIETe PE3YJIbTaThl PaOOThI, CAETaHHOIT
B BeTKe testing, u ujere gajiblile B JpyroM HallpABJIEHUU.

BreceM HecKOJIbKO M3MEHEHWH U 3apUKCUPyeM HX:

$ vim test.rb
$ git commit -a -m 'BHecCeHbl LOMOJHUTEsIbHbIE MU3MeHeHUs'



CyTb BETB/EHMS 73

CMEHA BETOK MEHSIET ®AiAJ1bl B PABOYEN NMAMKE

Ba)kHO MOHMMaTb, YTO NePEXoa Ha ApYryto BETKY CONPOBOXAAETCS CMeHOW (haiinos B paboyeit
nanke. Mpu Bo3BpalleHun B 6osiee CTapyto BETKY coaepXmuMoe paboyelt nanku npuobpeter
TOT BM, KOTOPbI OHO MMENO Nepes NnociieaHMM KOMMUTOM B 3ToM BeTke. Ecin cuctema Git He
CMOXET BEPHYTb (hait/ibl B 3TO COCTOSIHWE, OHa MPOCTO HE AACT BaM BbIMOMHUTL NEPEKITIOYEHNE.

Vcropust mpoekTa pasBeTBUIach. Bbl co3/iamy BETKY, TIEPENIU B Hee, TIopaboTanu He-
MHOT'0, BEPHYJIUCh B OCHOBHYIO BETKY U CHOBA IIPOM3BEJIU HEKUE JIeficTBIs. BHeceHHble
B THUX [IBYX CJIy4asX U3MeHEHUsI OKA3aJCh PUHAIIEKAIIMMEI PA3HBIM BETKAM: BbI
MOJKeTe MePEXOUTh U3 OJIHON BETKU B IPYTYIO, & TIPH HEOOXOAMMOCTH OO BENHATD UX
(puc. 3.9). U Bce 310 11pu IOMOIIK MTPOCTHIX KOMaH/ branch, checkout u commit.

HEAD

v

master

}

87ab2

98ca9 < 34ac2 < f30ab

AN

c2b9e

f

testing

Puc. 3.9. Pacxogsiascs ncropusi

CyTb IPOUCXOIAIETO IEMOHCTPUPYET ¥ KoMan/a git log. B ¢popme git log --oneline
--decorate —-graph --all ona BbIBOAUT UCTOPUIO KOMMUTOB, ITIOKA3bIBad MeCTa pac-
MOJIOKEHUs yKa3aTeael 1 TOUKN PacXoXKIeHUsI.

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

* c2b9e (HEAD, master) made other changes

| * 87ab2 (testing) made a change

|/

* f30ab add feature #32 - ability to add new formats to the

* 34ac2 fixed bug #1328 - stack overflow under certain conditions
* 98ca9 initial commit of my project

Tak kak Betka B Git mipe/ictaBisier coboit 0ObraHbIH (haii ¢ 40 cHMBOJIAMEU KOHTPOJILHOI
cymMMbl SHA-1 KoMMUTa, Ha KOTOPBIM OHA YKA3bIBACT, ONIEPAIIUN CO3AHWS U Y/IATCHUS
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BETOK MpaKTu4ecku He TpeOyoT pecypcos. CosaTh HOBYIO BETKY TaK JKe MPOCTO, KakK
sanucath B (aiia 41 Gaiir (40 cUMBOJIOB 1 3HAK IIEPEHOCA CTPOKH).

ITO Pa3UTETHHO OTIANIAETCS OT MEXaHM3Ma BeTBIeHs B GombimurcTBe VCS, Tpefyio-
TIETO KOTMPOBAHMS BeeX (haflyioB poeKTa B IPYTYIO MAKy. B 3aBucuMocTti oT pa3mepa
TIPOEKTA AT OTIEPAITHSI MOYKET 3aHSTH OT HECKOJIBKIX CEKYHT 10 HECKOIBKUX MUHYT, B TO
BpeMst kKak B Git 9T0 MOMeHTaNBHBIIH Tporiecc. KpoMe Toro, Haroapst 3alicy MpeikoB
TpY (PUKCAITN COCTOSTHUIT TOMCK 6a30BOIT BEPCU TSI CIUSTHISI aBTOMATHYECKH BBITIOJ-
HSETCSI 32 HAC 1 B OOTIEM CITydae 3IeMEeHTapHO Pean3yeTcst Ha TpakThKe. VIMEeHHO aTH
KOHCTPYKTHBHbBIE 0COOEHHOCTH MOOTIPSIOT Pa3pabOTIMKOB CO3/aBaTh BETKU 1 AaKTHBHO
¢ HUMU paboTaTh.

Ceiivyac u Bbl yBUIUTE, KAK 3TO BCE JICHCTBYET.

OcCHOBbI BETBEHUSA U CITUSHUS

[TpocThie coryuyan BETBIEHUS U CAUSITHUSI MbI PACCMOTPUM Ha CXeMax, KOTOPbIE MOTYT
IPUTOAUTHCA BaM IIPH PellleHn U peaibHbIX 3a1a4. [TociieoBaTebHOCTD AeiicTBUi Gy1eT
cTeyToTen:

1. BormosmsgeM Hekue AeficTBIS Ha caiiTe.
2. CosgaeM BETKY /IS HOBOI UCTOPHM, HaJl KOTOPOI TOKe HYKHO paboTaTh.
3. B arToii BeTKe TOXe MPOU3BOIUM HEKHE IeHCTBUS.

A Terepb TIPETIONOKIM, YTO HaM TIO3BOHUJIN U COOOIIMIIN O BasKHOH pobieme, Tpedy-
fonieii cpouHoro perienus. [Toctymaem caemytommm oOpasom:

4. IlepexmiouaeMcs B TPOU3BOJICTBEHHYIO BETKY.
5. CosaeM BETKY JIJIsI PEHICHUST TIPOOIEMBI.

6. ITocsie TecTUPOBAHUS BBIIOJIHSIEM CAUSHUE TTOO0YHOI BETKM U OTIPABJISIEM €€
B pa3paboTKy.

7. Bossparaemcs K epBOHAYAIbHOM 3a/aue U IPOAoJKaeM pabory.

OcHOBBbI BeTBNEeHUSA

B xauecTBe MCXOMHBIX YCTOBUU MIPEICTABUM, UTO Y BaC ysKe eCTh Imapa KOMMHUTOB TIPO-
ekta (puc. 3.10).

Bl permmu npuctynuth K pabore Haj nmpobaemoii 53, hurypupyioieii B cucreme oT-
caeskuBanust omubok Baiieit hupmbl. Co3/aTh BETKY U Cpasy HepelTH Ty O3BOJISIET
koMaHja git checkout ¢ mapamerpom -b (puc. 3.11):

$ git checkout -b iss53
MNepexop Ha HoBykw BeTKy "iss53"
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CO < C1 < C2

Puc. 3.10. lNpocTtas ncropms KOMMUTOB

CO < C1

Puc. 3.11. Co3gaHune ykasaTensi Ha HOBYIO BETKY

10 COKpallleHHasd 3alliCh 1JisA KOMaH/I:

$ git branch iss53
$ git checkout iss53

Bor paboTaere Haz caiiToM M HECKOJIBKO pas dhukcupyere cocrosuue. [Ipu sToM, Kak
rnokasano Ha puc. 3.12, Betka iss53 cmelaercs Briepe/i, Tak Kak Bbl B Hell HAXO/IUTECh
(To ecTh UMEHHO HA Hee HalleJieH yKa3aTesib HEAD):

$ vim index.html
$ git commit -a -m 'po6baBneH HOBbIi HWXHUA KONOHTUTYN [npobnema 53]°

Co < C1 <« C2 < C3

Puc. 3.12. BeTka iss53 B npouecce paboTbl cMecTunach Bnepes,
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VMenHO Ha 9TOM 3Talle BO3HUKAET 3BOHOK ¢ coobiienueM o mpobieme. biaromapst Git
BaM He Hy’KHO BBITIOJIHATD Pa3BePThIBAHME UCITPABJICHNI BMECTE C BHECEHHBIMU B BETKY
15553 u3MeHEeHUSAMM WJIN 1I€HOW MACChl YCUJINN OTMEHATD 3TH U3MEHEHUS TIepe]] TeM,
KaK MPUCTYNUTh K yCTpaHeHUO Mpo6aeMbl. /locTaTOuHO BEPHYTHCS B BETKY master.

OpnHako mpu HATUYUK B pabodell Tarke WK B 00JaCTH MHAEKCUPOBAHMS He3ahUKCH-
POBAaHHBIX U3MEHEHUH, KOH(INKTYIOIINX C BETKOW, B KOTOPYIO BBl XOTUTE TTEPENTH,
cuctema Git He TO3BOJIUT BHITIOJTHUTH Tlepekyiouenue. [lepesx mepexomom 13 BeTKH B
BETKY JIyUIITe BCETO NMETh YNCToe pabouee COCTOSTHIE. DTO OTpAaHUYEHHE MOKHO 0O0UTH
(HarmpuMep, CKPhIB MJIU TIEPEIICAB KOMMHUT), HO 00 9TOM MbI TOTOBOPUM UYTh TTO3KE.
Ha nannblii ke MOMEHT TIPEATIONOKAM, YTO BCe M3MEHEHUST 3a(pUKCUPOBAHBI I HIUTO
He MeIllaeT BaM BEPHYTHCS B BeTKy master:

$ git checkout master
Switched to branch 'master

Temepsb pabouast TarKa MPoeKTa BEPHYJIACH B TO COCTOSTHIE, B KOTOPOM OHa MpebbIBaa
repe/1 HadyauoM paboThl HAJ[ TTPOOIEMOit 53, M MOKHO CKOHIIEHTPUPOBATHCS Ha PEIIEHUH
HOBOU 3a1aun (Ha pUCYHKax oHa OyjieT 0603HaYaThCst Kak hotfix). BaskHO HOMHUTB, 4TO
mpu cMetie BeTok Git Bo3BparaeT pabouyio Tanky B TO COCTOSTHIE, KOTOPOE OHA NMeJIa Ha
MOMEHT MOCJIEIHET0 KOMMUTA 9TO# BeTKu. JloGaBiere, yaaneHnne n usMeHenve haiios
MDY 9TOM TIPOUCXOUT aBTOMATHIECKH.

Wraxk, y Bac ectb ommbKa, KOTOPY1O HY;KHO nuctipaButh. Cosaaaum BeTky hotfix, ¢ Ko-
TOPOU MbI OyeM PaboTaTh, II0Ka He PEeLIM IoCTaBAeHHy 0 3azady (puc. 3.13):

$ git checkout -b hotfix
Switched to a new branch 'hotfix'
$ vim index.html
$ git commit -a -m 'fixed the broken email address'
[hotfix 1fb7853] fixed the broken email address
1 file changed, 2 insertions(+)

master hotfix
v v
Co < C1 < 2 <« c4
C3
{
iss53

Puc. 3.13. Betka hotfix 6a3upyetcs Ha BeTke master
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ITocoe Toro Kak HpO6JIeMa 6y,71€T penieHa, Bbl CMOJKETE IMPON3BECTU TECTUPOBaHUE,
yOeauThes, 4To HalileHHoe pernenne paboraer, 1 00beAUHNUTh BETKY hotfix ¢ BeTkoi
ma ster‘, ‘ITO6I)I BHEAPUTDb BHECEHHDbIC U3BMECHCHUS B TOTOBBIN KO/I. Jra oriepaliys BbI-
TOJIHSIETCS KOMaH0l git merge:

$ git checkout master

$ git merge hotfix

Updating f42c576..3a0874c

Fast-forward

index.html | 2 ++
1 file changed, 2 insertions(+)

O6paTuTe BHUMaHKe Ha caoBocoderanue «fast-forward» B ommcanuu pesybraToB
causanst. Tak Kak MOBEPriiasics CAMSHUIO BETKA YKa3biBajla Ha KOMMUT, ABJAIONIUICS
MPEIKOM TeKYIIero KoMMuTa, cicreMa Git ipocTo cBUHYJIA yKazaTesb Bepes. JIpyrumu
CJIOBAMHU, TIPY MOTIBITKE BBITOJIHUTD CIMSHUE ¢ KOMMUTOM, KOTOPOTO MOKHO JIOCTUYb,
[POCMATPUBAs KCTOPHIO TIePBOTro KomMuTa, Git mpocTo repemenaer ykasaresb BIEepe,
Be/lb PACXO/AIINEC U3MEHEHUsI, TPeOYIole 00beAUHEHNS IPYT C APYTOM, B JAHHOM
cilydae OTCYTCTBYIOT — JAHHbII THUII CAMSHUS HasbiBatoT nepemomoi (fast-forward).

Tereps Baiy namMeHeHs 3aUKCUPOBAHbI, HA UTO YKa3bIBaeT BETKA Master, 1 NX MOKHO
BHEJAPUTH B pabouwnii Koz (puc. 3.14).

master

v

hotfix

v

Co < C1 < C2 C4

«
C3

f

iss53

Puc. 3.14. MNocne npoueaypbl CNMsiHWUS BeTKU master u hotfix ykasbisatoT
Ha OAWH KOMMUT

ITocsie BHEAPEHUS BA)KHOTO UCTIPABJIEHUS MOKHO BEPHYTHCS K IPEPBaHHON paboTe.
Ho chauaza cieayer yaaiuth BeTKy hotfix, tak Kak oHa Ham 0oJibllle He TIOHaj00uT-
Cs1, — Ha 3TOT KOMMHUT YK€ YKa3bIBaeT BeTKa master. J[Jis1 9TOro 10CTaTouHO 100aBUTh
napamerp -d K koman/e git branch:
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$ git branch -d hotfix
Deleted branch hotfix (3a0874c).

Terepb MOJKHO BEPHYTHCS B BETKY, TJle BeJleTcst paboTa Hajl Tpo0JIeMoii 53, 1 TPOI0JIKUTh
ee pemenwe (puc. 3.15):

$ git checkout iss53

Switched to branch "iss53"

$ vim index.html

$ git commit -a -m 'finished the new footer [issue 53]°'

[iss53 ad82d7a] finished the new footer [issue 53]

1 file changed, 1 insertion(+)

master

v

Co < C1 < C2 C4

N

C3 < C5

iss53

Puc. 3.15. NpogomkeHne paboTbl C BETKOM iss53

CiieryeT 3aMeTUTD, YTO U3MEHEHUS, BHECEHHBIE B BeTKY hotfix, He Kacaiorcs daiiios
n3 BeTku iss53. Curyaruio MOKHO U3MEHUTD, CJIMB BETKY master ¢ BETKOW 1ss53, —
9TO JleJIaeT KoMaH/ia git merge master. Vi oTyioskuTeE 3TOT ITpOIiece 10 MOMEHTa, TOKa
pelmTe BKIIOYNUTD COACPIKUMOE BeTKU 15s53 B BeTKy master.

OCHOBbI CnmMgaHUd

HpeHHOJIOH(I/IM, pa60Ta Ha/l HpO6JI€MOI'/JI 53 3aBeplilieHa 1 Bbl TOTOBbI BCTaBUTD CAEJ/IaHHbIE
HN3MEHEHUA B BETKY master. ﬂ]lﬂ 9TOro cJjaeAyeT BbIIOJHUTD CJAUSIHNE C BETKOI 1ss53
YK€ 3HaKOMbIM BaM CHOCO6OM — KaK MbI IEMOHCTPUPOBAJIN CJIHUAHNE C BeTKoU hotfix.
IIOCTB.TO‘{HO HepeflTI/I B BETKY, C KOTOpOﬁ 6yz[eT OCYHIECTBJIATDLCA CJIMAHUE, U BOCITOJIb-
30BaTbhCsl KOMaH/I0M git merge:

$ git checkout master

Switched to branch 'master'

$ git merge iss53

Merge made by the 'recursive' strategy.

README | 1 +
1 file changed, 1 insertion(+)
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Ho B narnoM caydae HaBIIOMAI0TCS OTIUYKS OT CUTYAIN CO CAUSHUEM BeTku hotfix.
Jlesio B TOM, 4TO B HEKOTOPO#1 TOUKE MCTOPHUS pa3paboTKu pasjenanack. Kommur, co-
OTBETCTBYIOIIIIT TEKYIIIEI BETKE, He SIBJISIETCS MPSIMBIM ITPEKOM [IJIsI BETKH, C KOTOPOIT
OCYIIECTBIISACTCS CIAUSAHIE, TOATOMY crcTeMa Git Jo/KHa TPojiesiaTh Koe-Kakyto paboTy.
B paccmarpuBaemom ciryuae Git BBITOJHUT IIPOCTOE TPEXITAMTHOE CAUSTHUE, UCTIOIB3Y ST
JIBa COCTOSIHUS, Ha KOTOPBIE YKA3bIBAIOT BEPIINHBI BETOK, U KX 00111ero peaka (puc. 3.16).

master

O6wmn npepok Betka, B KOTOpYtO
6yayT cnveatbes
JaHHble

COO =« Ct

BeTka, oaHHble

KoTopon 6yayT

iss53

Puc. 3.16. Tpy CHMMKa COCTOSIHMSA, UCTMOSIb3YEMbIE NMPU TUMMYHOM CITIUSIHUN

BwmecTo Toro uToGh! IIPOCTO CMECTUTH YKaszaTeb BeTKH Briepel, Git hopMupyer HoBoe
COCTOSTHUE, BO3HUKAIOIIEE U3 TPEXITAITHOTO CJAUSTHUS, U aBTOMATHYECKH CO3/1a€T KOMMUT
IS 9TOTO cocTosinus. Ero ele Ha3bIBalOT KOMMUTOM CJUSTHUS (Mmerge commit), u ero
0COOEHHOCTH COCTOUT B HAJIMYUU HECKOJbKUX HpeakoB (puc. 3.17).

master

;

CO <«— C1 < C2 <«— 4 <« C5

C3 <« C5

iss53

Pwuc. 3.17. KoMMUT cnnsiHus
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Croutb ormeTuTh, 4o Git onpesessier Hanbosee MOAXOAAIIET0 0OIIEro MpeaKa st
CJIUSHUS BETOK; 9TO OTJIMYAETCS OT HoJiee CTapbiX MHCTPYMEHTOB, Takux Kak CV'S uim
Subversion (110 Bepcuu 1.5), rje pazpaboTunK caM J0JIKEH BBIOUPATh OCHOBY JIJISI CJIU-
auns. Vimenno aTo jiesiaet mporierypy caustaust B Git Takoi pocCToit.

TeHepb, KOT/Ia CJINSIHUE BBITIOJTHEHO, BeTKa 1ss53 He HY’KHa. MoskHo 3aKPbITh BOIIPOC
B CUCTEME O6pa6OTKI/I 3asBOK 1 yIaJINTH BETKY:

$ git branch -d iss53

KOHMpAMKTBI Npy cnnsHnm

ITpottecc cansiHUS ATEKO He BCera MPOXOAUT IIajgKo. ECJv B IByX BETKaX, KOTOPbHIE
BbI cOOUPAETECH CJUTD, BbI BHECJU Pa3Hble U3MEHEHUs B OfIUH 1 TOT ke aitn, Git He
CMOJKET TIPOCTO B3SITh U OOBEMHUTD UX. Ecain Obl 1pu pernernu podieMbl 53 BbI OT-
PEaKTUPOBAJIH TY K€ CaMyI0 4acTh (hailjia, 4To u B BeTKe hotfix, BO3HUK Obl KOH(DIUKT
CITUSTHUSL:

$ git merge iss53

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html
Automatic merge failed; fix conflicts and then commit the result.

B atom caryuae Git He MOKeET aBTOMAaTHYECKH CO3/IaTh KOMMUT cinsinng. Cucrema rnpu-
OCTAaHABJIMBACT MPOIIECC 10 MOMEHTa pa3petiienns KoHhkTa. [locMoTpeTs, kakue (haitb
He MPOIIJIA CJAUSHUE TT0CJIe BOSHUKHOBEHUS KOH(DJINKTA, TIO3BOJISeT KOMaH/ia 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"

Bce, uto oTHOCHTCS K 001acTH KOH(DJIMKTA CIMSHUS, HOMEYeHO Kak HecmToe (unmerged).
Cucrema Git gobasistier K pobieMHbIM (halilaM cTaHIapTHbIE METKH, O3BOJISIONIAE
OTKPBIBATD AT (haiiyibl BDYUHYIO 1 pa3pentath KoHGIMKTHL. Bar daiir conepsxut paszer,
KOTOPBIN BBITJISIIUT IPUMEPHO BOT 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
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Bepcus ¢ ykazaresnem HEAD (13 Baliieii BeTKU master, Tak Kak UMEHHO B Hee BBI TTepe-
IIJIN TIePe/l BBIMTOJTHEHUEM KOMAH/IbI merge) paciiojiaraeTcsi B Bepxueil yactu 0Jo-
Ka (TO ecThb BbIllle HAOOPA CUMBOJIOB =======), a BEPCUA U3 BETKU 15S53 TOKa3aHa
B HIUKHEH yactu. [lJist pa3perieHust KOHGIMKTA CIIeyeT Wil BHIOPATh OIHY U3 BEPCHIi,
WJIN KaKUM-TO 00pazoM o0beiMHUTh nX. K mprMepy, MOKHO 3aMEHUTH Bech GJI0K BOT
OTUM:

<div id=»footer»>

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

B aro pelnenue Bouio HeGOIbINOE KOJUIECTBO UHPOPMAIIUY U3 KAKIOU 4acTH,
A CTPOKM <<<<<<K, ======= U >>>>>>> y/jajeHbl. Pa306paBiiuch ¢ KaKbIM TAKUM Pa3-
JEJIOM B KaKJIOM U3 [IPOOIEMHBIX (haliIoB, BBHINOJHUTE s KasKA0TO U3 ATUX (Hhaliios
komauy git add. Unnekcupys daiin, Bbl toMmevaere ero Kak HeKoH(pAuKTyommid. /[
paspereHns KOH(IMKTOB MOKHO BbI3BaTh KOMaH/101 git mergetool rpaduueckuii
unrepdelic:

$ 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 p4merge
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):

Eciau BbI npeAnioynTaeTe MHCTPYMEHT CJAMSHUS, OTJIMYHBIN OT 33JJaHHOTO 110 yMOJIya-
HUIO (B ZIaHHOM cJiydae cucreMa Git 3ammyctuna yrunnty opendiff na Mac), cincok
JIOCTYITHBIX MHCTPYMEHTOB BBIBOJAUTCA 110CJe CTPOUKU 'git mergetool’ will now
attempt touse one of the following tools, — JOCTaTOYHO BBECTU Ha3BAHUE HY>KHOTO
BaM MHCTPYMEHTA.

NMPUMEYAHUE

bonee cneunannamMpoBaHHblE MHCTPYMEHTbI, MPeAHa3HAaYeHHbIE 415 pa3peLleHns 3anyTaHHbIX
KOHq)J'IVIKTOB CNnAHUA, paCCMOTPEHbI YyTb MO3XeE.

[Tocre 3aBepuienns pa6OTbI ¢ uacrpymMenToM causinusg Git crpocur, yanoch Jm pas-
pemuTh KOHMJIMKTBL. B ciydyae Moj0KUTeNIbHOTO 0TBeTa (hailyl MHAEKCUPYETCs, YTO
O3HaYaeT pazpeleHne KOHMIMKTA. V6eauThCa B TOM, 4TO 9TO JAEeHCTBUTEILHO TaK, 110~
3BOJISET KOMaHza git status:
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$ git status

On branch master

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

Changes to be committed:

modified: index.html

Ecay Bbl 10BOJIbHBI [TOJTy4YeHHBIM PE3YJILTaTOM M YJ0CTOBEPUJIUCDH B TOM, UTO BCE pa-
nee koHduukToBaBIre Gailybl IPOMHAEKCUPOBAHDI, OCTAETCS 3aBEPUINTD CAUSHUE
KOMaHI0#t git commit. B atom cirydae coobrienne GUKCAUN TT0 YMOTYAHUIO BBITIISI-
JIUT TaK:

Merge branch 'iss53'

Conflicts:
index.html

KaxeTcsa, Bbl MOXeTe 3apuKCUpoBaTb CAUAHME.
Ecnm 3TO He Tak, yaanute ¢ainn
.git/MERGE_HEAD
U chenaiTe ele OAHY MOMbITKY.
BeeauTe coobuweHue ¢pukcauum AnA BawUX M3MeHeHui. CTpoku, B Havane
KOTOpbIX "#' WrHopupywTCA, a nycToe coobweHne OTMEHAET KOMMUT.
On branch master
All conflicts fixed but you are still merging.

Changes to be committed:
modified: index.html

HOoHE HHHHHH KR HH

ITO COOBTITEHTE MOKHO IOTIOTHUTH MH(MOPMATIMEH 0 TOM, KaK BbI PA3PeTTIn KOH(PIUKT,
€CJIN CUNTAETE, YTO HTO MOXKET MMPUTOANTHCS IPYTUM MOIb30BaTeIM. ECin moomiexa
BalllNX JIEHCTBUI HE OUEBUIHA, UMEET CMBICJI HATTMCATD, TIOYEMY BBI TOCTYTTHJIM MMEHHO
TakK, a He MHaye.

YnpaeneHne BeTkamu

Teneps, Kor/1a Bbl 3HAETE, KaK CO3/[AI0TCA, CIMBAIOTCS U YAAJIAIOTCA BETKH, PACCMOTPUM
JPYTHE UHCTPYMEHTBI, KOTOPbIE IPUTOSATCS TIPH TIOCTOSTHHON paboTe ¢ BETKAM.

Komanza git branch mo3BosisieT He TOTBKO CO3/IaBATh M YAATSATh BeTKH. 3alyIeHHAsT
6e3 apTyMeHTOB, OHA BHIBOJUT HA 9KPAH CIIMCOK NMEIOTINXCS BETOK:

$ git branch
iss53

* master
testing
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O6paruTe BHUMaHUE Ha CUMBOJI * II€pell BETKOU master: OH yKa3bIBaeT, YTO UMEHHO
B 9TOH BETKE BBI ceifuac Haxo/IuTech (TO eCTh MMEHHO Ha Hee HalleJieH yKa3aTesrb HEAD).
Ecnu ceityac BbIIOJTHUTH KOMMHUT, BETKa master JOMOJHUTCS HOBBIMU U3MEHEHUSIMU.
[Tocneanuiit KOMMUT, BBITTOJTHEHHBIN B KaKJI0W BETKe, IEMOHCTPUPYeET KoMaHia git
branch -v:

$ git branch -v
iss53 93b412c fix javascript issue
* master 7298805 Merge branch 'iss53’
testing 782fd34 add scott to the author list in the readmes

[Tonesuble mapameTpsl - -merged u - -no-merged OCTABJISIOT B ATOM CITUCKE TOJBKO Te
BETKHU, KOTOPbIE BbI CJIVJIM WJTH He CJAUJIU C TeKyIiel BeTkol. CKaskeM, /I ITPOCMOTPA
BETOK, 00bEINHEHHBIX ¢ TEKYIIEN BETKOM, ciiemyer Hamucarh git branch --merged:

$ git branch --merged
iss53
* master

B cnincke BB BUANTE BETKY 1$S53, ¢ KOTOPOU paHee GbIJIO OCYIIECTBICHO CIUSHUE.
Berkwu, iepes; iMeHaMU KOTOPBIX OTCYTCTBYET CUMBOJI *, B OOIIEM CJIydae yAausioTcs
KOMaH/10i git branch -d; Bce gannble OTTy/1a yiKe BKIIOYEHBI B JIPYTYIO BETKY, TaK YTO
BbI HUYErO IIPY 9TOM He TepsieTe.

[TpocMoTp crimicka BeTOK, JJaHHBIE KOTOPBIX e11le He CIUTHI B IPYTHE BETKH, OCYIIECTBIIS-
eTcs KoMaHIoi git branch --no-merged:

$ git branch --no-merged
testing

Kax Bumnte, otob6pakaercst Ipyras BeTka. Tak Kak OHA COMEPKUT JaHHbIe, TOKA He TTOI-
Beprinuecs CANSHUTO, YAAIUTH ee KOMaH/10i git branch -d He mosyunres:

$ 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'.

Ecsint BBI Bce paBHO XOTHTE YIQJINTD 3Ty BETKY, UCIIOJIB3YIITe TapaMeTp -D, Kak yKazaHo
B TIO/ICKa3Ke.

[puemMbl paboTbl C BETKaMu

Wrak, c ocHOBaMU BeTBJIEHU S U CJNSTHU S BBl TO3HAKOMUJINCh. BO3HMKAET BOITPOC: YTO
elle MOKHO eJiaTh ¢ BeTKaMu? B 9ToM pasjiesie Mbl pasbepeM HEKOTOPbIe CTaHAapT-
Hble paboune IPUEeMbl, CTaBIIHEe BOSMOKHBIMU Ojrarogaps 06JerdeHHOMN Ipoleaype
BeTBJEHUSA. BO3MOKHO, YTO-TO U3 9TOTO Bbl CMOYKETE BKJIIOUUTh B COOCTBEHHBII
LUKJ paspaboTKu.
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[lonroxueyLume BETKN

Tax xak B Git npuMeHsIeTCs IIPOCTOE TPEXITAITHOE CIAUSHUE, HUYTO HE MeNIaeT MHOT0-
KpaTHO O6’belIHHHTb BETKH B TEUCHUE AJIUTEIHbHOTO BPEMEHHM. To ectp Yy BaC MOJKET
6bITb HECKOJBKO IMTOCTOAHHO OTKPBITBIX BETOK, MPUMEHACMBIX /IJI Pa3HBIX 3TAIIOB
IUKJIa PazpabOTKU; COAEPKUMOE HEKOTOPBIX U3 HUX OYAET PETyJISIPHO CAUBATHCS
B IDyTUE BETKU.

Mpuorue paspaborank, ucrosbayronie Git, IpuaepRuBaIOTC MIMEHHO TAKOTO TTOIXO/IA,
OCTaBJIsAS TIOJIHOCTBIO CTaOUIIbHBII KOl TOJIBKO B BeTKe master. [Ipu aToM cytecTByer
U TIapaJiieibHast BeTKa ¢ uMeHeM develop wiau next, ciryskamiast /Uit paboThl 1 TECTH-
poBanus crabmabHocTH. [Tociie ToCTHREHUS CTAOMIBHOTO PE3YJIIbTaTa ee COAEPKUMOE
cJBaeTcst B BeTKy master. OHa ucnosibyercst st 00beIMHEeHNsT 3aBePIIIEHHBIX 3a/a4
U3 TeMaTHYECKUX BETOK (BPEMEHHBIX BETOK Hao1061e 15s53), 4ToObI TapaHTUPOBATh,
4TO HTU 3a/1aUU MPOXOAT TECTUPOBAHUE U HE BHOCAT OMUOGOK.

[To cyTn, MBI paccMaTpUBaeM yKasaTeJu, IepeMeIaloluecs 1Mo JTUHIT (GIKCUPYEMbIX
Hamu u3Menenuit. CTabmiIbHbIe BETKY HAXO/SATCS B HUKHEM KOHIIE ICTOPUH KOMMHUTOB,
a caMble CBesKUe HapaboTK — OJnKe K ee BepxHell yactu (puc. 3.18).

CO <€« C2 <« C(C3 <« C4 <« C(C5 <« C6 = C7

Puc. 3.18. JIuHeliHOe npeacTaBieHVe MOBbILLEHUSI CTabUBHOCTY BETOK

Puc. 3.19. lNpeacraBneHne anarpammbl CTabubHOCTM BETOK B BUAE
MHOrOypOBHEBOIO HaKOMUTeNs
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B o61iem carydae MOKHO MPeCTaBUTh HaGop pabounx HAKOMUTENel, B KOTOPOM Habo-
Pbl KOMMUTOB TIEPEMEIIAIOTCSA Ha GoJiee CTabUIIbHBIN YPOBEHD TOJIBKO TOCJIE TOJTHOTO
tectupoBanud (puc. 3.19).

Yucsio ypoBHEN cTaGUIBHOCTH MOKHO YBEJINYNTh, B KPYITHBIX IPOEKTAX 3a4aCTyO MO~
sIBJISIETCsI BeTKa proposed uiu pu (cokparienue ot proposed updates — mpeiioskeHHbIe
U3MEHEHMUsI ), 0ObEIIMHSIONIAsT BETKH C COJAEPKUMbBIM, KOTOPOE HEBO3MOKHO BKJIIOUNTH
B BeTKy next win master. MakTuueckn Kaskiast BETKA MPEACTaBJIsSeT COOCTBEHHbII
YPOBEHb CTaGUIBHOCTH; KaK TOJBKO OH MOBBIIIAETCST, COAEPKIMOE CJIMBACTCSI B BETKY,
PACIOIOKEHHY0 BbIle. Pazymeercs, MOKHO 1 BOOOIIE 060UTHCH 63 JOJITOKUBYIIIIX
BETOK, HO 3a4aCTy0 OHU MMEIOT CMBICJI, 0COOEHHO TpH paboTe HaJl GOIBIIUME U CIIOK-
HBIMU TIPOEKTAMM.

TeMmaTnyeckme BeTKu

A BOT Takast Belllb, KaK TeMaTUYECKHE BETKH, TTOJIe3HA BHE 3AaBUCUMOCTU OT BEJTUIMHBI
npoekTa. Temarnueckoii (topic branch) nasbiBaercs BpeMennas BeTKa, co3jaBaeMas u
UCIIOJIb3yeMast JIJIst pabOThl HaJl KOHKPETHON (DYHKIMOHATBHOM BO3ZMOKHOCTHIO MJIH
PeIeHusT COMyTCTRYIONMX 3a1au. Ckopee Beero, mpu padote ¢ apyruMu VCS BbI HUKOTIA
HUYETo MOA00HOTO He JesIajii, TaK KaK TaM CO3[aHue M CIMSHIE BETOK — 3aTpPaTHbIe
oneparuu. Ho B Git IpuHATO MHOTO pas B JIeHb CO3/[aBaTh BETKU, paboTaTh ¢ HUMH,
CTTVBATh UX U YAAJISATh.

[Iprmep TemaTHUeCKUX BETOK BBl BU/IEJIN B IIPE/IbIIYIIIEM pas/iesie, KOT/ia Mbl CO3/IaBajIn
BeTKU iss53 u hotfix. g kax ol U3 HUX ObLIO BBIIOJIHEHO HECKOJBKO KOMMUTOB,
[IOCJIE YE€T0 CPasy JKe MOCJe CJAUSHUS ¢ OCHOBHON BETKON OHU ObLIN yiajieHbl. Takast
TEXHUKA TT03BOJISIET OBICTPO U PAAUKAIBHO OCYIIECTBISATH MEPEKTIOUEHIST KOHTEK-
cra. PaboTa pasjiesieHa 1o ypOBHSIM, U BCe M3MEHEHUsI B KOHKPETHON BETKE OTHOCSITCSI
K OIIpe/le/IeHHO TeMe, a 3HaYUT, BO BpeMsl IIPOCMOTPA KOJIa MPOoIiie MOHSTh, 4TO U I7ie
6bLI0 ctetano. BeTky ¢ BHECEHHBIMU B Hee M3MEHEHUSIMU MOJKHO XPAaHUTh MUHYTHI,
JIHU WJTU JIasKe MECSIIIbl, U BBITIOJIHATD ee CJAMSIHUE, TOJIbKO KOI/la 3TO IeHCTBUTEbHO
TpebOyeTcsi, HE3aBUCHMO OT MOPSIIKA CO3/IaHUsI BETOK B PAMKaX IIPOEKTA M MOPSIIKA
paboThI ¢ HUMHU.

[Tpeamonoskum, MbI paboTaeM B BETKe master, OTBETBIISIEMCST JIJIS PEIIEHUS MOMYyTHON
po6seMbl (1$591), HEKOTOPOE BPEMsT 3aHUMAEMCS €10, 3aTEM CO3/IAEM BETKY, 4TOObI
MOTPOOOBATH PEIITUTH ATY 3aaTy APYTUM CITOco60M (15591v2), BO3BPAIIAEMCS B BETKY
master, BBIIIOJIHAEM TaM HeKue JIeHCTBUSA U co3/1aeM HOBYIO BETKY /LISl IeliCTBUIA, B pe-
3yJIbTaTe KOTOPBIX He yBepeHbl (BeTka dumbidea). PedyssTupyioniasg ucTopus KOMMUTOB
GyJIeT BBITJISIIETH TIPUMEPHO TaK, Kak TToKa3aHo Ha puc. 3.20.

[TpeamnonoxuM, BaM GOJIbIlle HPABUTCS BTOPOI BapWaHT peliieHust 3agadun (1ss91v2),
a BeTKy dumbidea BbI IIOKa3a/I KOJLJIETaM, U OKa3aJI0Ch, UTO TaM COAEPIKUTCA FreHuaIbHasd
njiest. DakTUIECKH BHI MOJKETE YIAIUTD BETKY 15591 (TI0TEPsIB KOMMUTHI C5 11 C6) U CJIUTD
nBe apyrue BeTku. [ocie atoro uctopust Gyaer COOTBETCTBOBATE puc. 3.21.
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Puc. 3.21. Vctopus nocne cnmnaHus BeTok dumbidea n iss91v2
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Boutee moapo6HO 0MycTHMBIE BAPUAHTHI PAGOUIX CXEM JIJISI TPOEKTOB PACCMATPHBAIOTCS
B IJIaBe 5, TI09TOMY Tiepesl BBIGOPOM CXeMbI 00sI3aTe/IbHO TIPOYMTATE ITY TJIaBy.

Baxxno TIOMHUTD, YTO BO BPEMA BCEX ITUX MaHI/IHyJIH]_H/Iﬁ BETKU ITOJTHOCTHIO JIOKAJIbHBI.
BeTBJieHUsT U CIMSTHYSE BBITOJTHSIIOTCS TOJBKO B perosutopun Git, CBSI3b ¢ cepBEPOM He
TpebyeTcs.

YaaneHHble BETKHU

VYnanenubie Betku (remote branches) npezacrasiistiror co00ii CCIKH Ha COCTOSTHUSI BETOK
B yIAJICHHBIX pero3uTopusix. [lepemenaTs Ux JJOKAJTHHO BbI HE MOXKETE; OHU CMEIAIOTCS
ABTOMATHUYECKH TIPH KasKIOM MTOJKTIOUYEHNUH 110 CeTH. YaJleHHbIe BeTKU PaboTatoT Kak
3aKJIA/IKU, HATOMUHAIOIINE, T/I€ B Y/IAJIEHHBIX PEMTO3UTOPUSX HAXOIUIUCH COOTBETCTBY -
IOITKe BETKU BO BPEMSI BAIIETO TIOCIETHETO TIOKIIIOUEHNST K HUM.

Onu umerot hopmy (uma yaaneHHoro penosutopus)/(setka). K npumepy, 4robnl
YBU/JIETD, KaK BBITJIsI/le/Ia BeTKa master Ha cepBepe origin Bo BpeMsl TOCJe/HEr0O B3au-
MO/IEHICTBUSI C HUM, TPOBEPBTE BEeTKY origin/master. Eciin Bbl BBINIOJIHSIN COBMECTHYIO
paboTy ¢ KOJUIEroii U OH OTIIPABIJI HA CePBEP BETKY 1S53, ¥ BAC MOKET TPUCYTCTBOBATH
coOCTBEHHAST JIOKATIbHAST KOITUST 9TON BETKU; HO BETKA Ha cepBepe Oy/IeT YKa3biBaTh HA
KOMMMT 110 ajipecy origin/iss53.

[Tposicanm curtyarnwmio Ha npumepe. [peamonoxum, y Bac ecth Git-cepBep ¢ aipecoM git.
ourcompany.com. [Ipu kiorMpoBaHuu ¢ aTOTO a7peca Git aBTOMAaTHYeCKU TTPUCBANBAET
KOIIMM UM origin, u3BjekaeT Bce JaHHbIe, CO3/IaeT yKa3aTesb Ha MECTOIIOJIOXKEHNe
BETKU master W MpUCBaWBaeT eMy JIOKaJIbHOEe UM origin/master. OqHOBpEMEHHO
BaM IIPEIOCTABIISIETCST COOCTBEHHAS! JIOKaJIbHAast BeTKa master, Gepyliiast HAuauio B TOM
JK€ CAMOM MeCTe, UTO M OJJHOMMEHHAS BeTKa KON, YTO AT BaM OTIIPABHYIO TOUKY /I
Hauasia pabotsl (puc. 3.22).

NMA ORIGIN

MMsi BeTkM «origin», Kak U nMsa «master», B Git He HeceT 0coboro 3HaueHus. Mimsi master
LUIMPOKO PacrnpoCTPaHEHO MOTOMY, YTO OHO MO YMONYaHWIO NPUCBaMBAETCSA BETKE, MOPOX-
faemoi komMaHzon git init, a ums origin no ymonuyaHuto npuceavBaeTcs yaaneHHoM
BeTKe, mopoXxzaaemol koMaHaon git clone. Ecim HanucaTh git clone -o booyah, no
yMon4aHuio Bbl ByfeTe paboTaThb C yAaneHHOM BeTkoi booyah/master.

Ecom Bo Bpemst Bartieii paGoThI Ha JIOKAJIBHON BETKE master KTO-TO OTIPABUT HA CEPBEP
git.ourcompany.com pe3yJIkTaThl CBOETro TPy/ia 1 0OHOBUT yAAJIEHHYIO BETKY master, ucro-
pHM BETOK OyAyT pasBuBaThcs 0-pasHomy (puc. 3.23). Kpome Toro, 10 MOMEHTa CBI3U
c cepBepoM origin ykasarespb origin/master y Bac gBurathcs He Oyzer.
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git.ourcompany.com

0b743 <« abb4c < 4265

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

Komnblotep YnaneHHas
BeTka
0b743 <« abb4c <« f4265
JlokanbHas
BeTKa

Puc. 3.22. YaaneHHbli U nokKanbHbI PENO3UTOPUM NOCIE KIIOHUPOBAHUS

git.ourcompany.com

0b743 <«— abb4c <€— 4265 <&— 31b8e <&— 190a3

KT0-TO OoTnpasnseT AaHHble

Komnblotep

0b743 <«— abb4c <E&— 4265 <&— a38de <E&—  893cf

Puc. 3.23. JlokanbHasa 1 yganeHHas Bepcun BETKU MOryT pa3inyaTbes
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Cunxponusarus pa6OTbI ocylecTBJsieTcst Komanzoit git fetch origin. Ona umer
cepBep C UMeHEM «originy (B JAHHOM cJrydae 9TO CEPBEP git.ourcompany.com), U3BJIeKaeT
OTTy/a BCe IMOKA OTCYTCTBYIOIINE Y BAC JaHHbIe, OOHOBJIAET Ballly JIOKAJIbHYIO Oasy
JAHHBIX ¥ CIBUTAET yKas3aTesb origin/master Ha HOBYIO, 6oJiee aKTyaIbHYIO TO3UIIHIO
(puc. 3.24).

git.ourcompany.com

master

v

0b743 <«— abb4c <«— {4265 <«€— 31b8e <&— 190a3

* git fetch origin

Komnbrotep

KTo-To oTnpasndaeT OaHHble

origin/master

\/

0b743 <«— abb4dc <«— 4265 <€&— 31b8e <«&— 190a3

\ a38de <«€—  893cf

4

master

Puc. 3.24. KomaHaa git fetch 06HOBNSET CCbINKM HA YAQNEHHbIN PEMO3UTOPUIA

Yr00BI IPOAEMOHCTPUPOBATH, KaK OYIYT BBITJSAAETh yAATCHHbIE BETKH TIPH HaJYIH
HECKOJIbKHX YIAJIEHHBIX CEPBEPOB, PE/IIOJIOKUM, UTO Y BAC €CTh ellle O/INH BHY TPEHHWI
cepsep Git, KOTOPBIM TMOJTB3YETCST TOMBKO OHA U3 TPYIIT PazpaboTIMKOB. ITOT CepBEP
HAXOAUTCS O ajpecy git.teaml.ourcompany.com. /Io6aBUTh €ro B KauecTBe HOBOII yjia-
JIEHHO¥ CCHLTKM Ha TIPOEKT, HaJl KOTOPBIM BBI ceifyac paboTaere, MOJKHO yrKe 3HAKOMOIT
BaM KOMaH[0i git remote add (puc. 3.25). IIpucsoiite aTOMY yAaJIeHHOMY CEPBEPY
M« teamone.

Terepb MOKHO BOCIIOJIB30BAThCSI KOMaH/IOH git fetch teamone u mostyunTsh Bee MaHHble,
OTCYTCTBYIOIIME Y BAC, HO UMeloIIuecs Ha cepBepe teamone. OIHAKO OCKOJIBKY TTOKa
ATOT CEPBEP COAEPIKUT BCETO JIUIITh YaCTh JAHHBIX C cepBepa origin, cuctema Git nuuero
He CKAyaeT, a TOJIbKO CTeHEePUPYeT yIaleHHYIO BETKY teamone/master, yKa3pIBaIoONLyio
Ha TOT JKe KOMMUT, UTO 1 BeTKa master Ha cepsepe teamone (puc. 3.26).
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git.ourcompany.com

git.team1.ourcompany.com

(=

«--- 4265 <— 31b8e <& 190a3 «---- 4265 <€&— 31b8e
origin teamone
git remote add teamone git://git.team1.ourcompany.com
0b743 <«€— abb4c <€— 4265 <«€— 31b8e 190a3
\ a38de 893cf
Puc. 3.25. [lob6aBneHue elle 0gHOro yaaneHHoro cepeepa
git.ourcompany.com git.team1.ourcompany.com
«--- f4265 <« 31b8e <& 190a3 «---- f4265 31b8e
origin teamone
git fetch teamone
0b743 <«€— abb4c <E— f4265 31b8e 190a3

\ a38de 893cf

ﬁ

Puc. 3.26. YaaneHHas otcnexusatrowas BeTKa AN BETKM teamone/master
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OTnpaBKka gaHHbIX

YT00bI IOAETUTHCS COAEPKUMBIM CBOCH BETKH € OKPYIKAMOIINMHE, €€ HYKHO OTITPABUTH
Ha yIATeHHBII cepBep, Ha KOTOPOM ¥ Bac eCTh TpaBa Ha 3amich. ABTOMATHYECKON CHH-
XPOHUBAINHN JIOKAJBHBIX BETOK C yAAJTCHHBIMU CePBEPaMy HE POUCXOIUT, TIOITOMY
BETKM, KOTOPBIE BbI XOTUTE BBHICTABUTH Ha BceobIee 0603perne, CIeyeT OTIPABIIATH
BpyUHYI0. TaKoil MOAXO0/ IaeT BOBMOKHOCTD Pab0OTaTh € THYHBIMI BETKAMU HE3aBUCUMO
OT KOJIJIET, TIPEOCTABIISAS TOCTYI TOJIBKO K TEMATHIECKIM BETKAM, TIPEIHAZHAYECHHBIM
JUIST COBMECTHOM PabOTHI.

ITpemmonoxmM, y Bac ecTh BeTKa serverfix, Hajl KOTOPOii Bbl XOTUTE PabOTaTh BMECTe
¢ koJuteramu. Ee ciielyer OTIpaBuTh Ha CEPBEpP TEM JKe CTocoOOM, KaKUM ObLTa OTIIPaB-
JieHa Ballla IepBasi BETKa, TO eCTh KOMaHIOl git push (yaaneHHbiii cepBep) (BeTKka):

$ 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 9)

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

* [new branch] serverfix -> serverfix

ITO B HEKOTOPOM pojie cokpartiienue. Cructema Git aBTOMAaTHUECKU ITPEBPAIIACT UMST BETKH
serverfix B 3amnuch refs/heads/serverfix:refs/heads/serverfix, 4To o3HavaeT
«BO3BMUTE MO0 JIOKAJIbHYO BETKY serverfix u ucosb3yiTe st OGHOBJIEHS YaIeH-
HOIi BeTKU serverfixs. Mparment refs/heads/ Mol Gyem o6eyskaars B riase 10, HO, Kak
IIPaBUJIO, €T0 MOKHO ITPOCTO OITYCTUTD. BbI TaKKe MOskeTe BOCII0Ib30BaThCsl KOMaH/I0M
git push origin serverfix:serverfix, kotopas jesaer To ke camoe. Kpome Toro,
JIAaHHDBII (hOPMAT MTO3BOJIIET TIEPECTATh COAEPKUMOE JIOKAIbHON BETKH B YAQJIECHHYIO
BETKY C IpyruM uMeHeM. /[ocTaTouHO BMECTO MMeHHU serverfix Ha y/iaJleHHOM cepBe-
pe yKasaTh Ipyroil BapuaHT, Hanpumep git push origin serverfix:awesomebranch.
B sTOM ciyuae cofiepKUMOe JIOKQJIbHOU BeTKU serverfix Oy/eT mepeano B BETKY
awesomebranch Ha yzajleHHOM cepBepe.

NMPUMEYAHUE

Kaxabl pa3 BBOAMTb CBOW Naposib He HyXHO. ECAM Ans 0TNpaBKy AaHHbIX Bbl UCMONb3yeTe
npotokon HTTPS, cepsep Git 6yaeT npocuTb BaC ykasaTb UMS NMONb30BATENS U Naposib ANs
npoBepkun npas Aoctyna. Mo yMmonyaHuio 3Ty MHQOPMaLMIO NpeanaraeTcs BBECTU B Tep-
MUHane, YyTobbl cepBep MOr COO6LWMTL BaM, UMEETE /1 Bbl NPaBO OTMNPaBAATb EMY AAHHbIE.
YT06bl HE AeNaTh 3TOrO NP KaXAoM OTNpaBKe, HACTPOMTE «K3LL YUETHbIX AaHHbBIX>». poLue
BCEro HECKOJIbKO MUHYT AepXaTb AaHHYK MHhOPMaLMIO B NaMSATH, YTO NIerko AoCTUraeTcs
komaHpol git config --global credential.helper cache.

Korzia KT0-T0 13 BaIllnx KOJUIET B CJEAYIOIINET Pa3 PEIIUT CKaYaTh 0OHOBJIEHHUSI C CEPBEPA,
OH TIOJIYUUT CCHIJIKY Ha MECTO, Ky/la cepBepHasi Bepcus BeTKU serverfix ykasblBaeT Kak
Ha yZaJeHHyIo BeTKy origin/serverfix:
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$ 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

NwmeiiTe B BUy, 4TO TIOJIyYeHIE HOBBIX y/IaJIEHHBIX BETOK ITPU CKAYMBAHUY JJAHHBIX HE
O3HAYaeT aBTOMATUYECKOTO TIOSIBJIEHUS UX JIOCTYITHBIX JIJIST PeJaKTUPOBAHUST KOTIHI.
JIpyriumu cioBamH, y Bac MOSIBJISIETCS He HOBas BETKa serverfix, a ToJbKO HeIOCTYTHBIN
JULA pelaKTUPOBaHU YKasaresb origin/serverfix.

Tem He MeHee JaHHbIE OTTY/a MOKHO CJIUTh B TEKYILYIO Pabo4ylo BETKY, BOCIIOJIb30-
BaBLIKCh KOMaHA0i git merge origin/serverfix. Eciu Bam Tpebyercs cobcTBeHHAs
KOIIMS BETKU serverfix, 10CTaTOYHO CO3/1aTh €€, B35IB 3 OCHOBY YIAJIEHHYIO BETKY:

$ git checkout -b serverfix origin/serverfix

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

B pesyJsrare Bbl mojydaere st paboThl JIOKAJIbHYO BETKY, KOTOpas HaUMHAETCA TaM
JKe, T/Ie M BeTKa origin/serverfix.

CnexeHue 3a BeTKaMm

[Ipu nepexozie B TOKAIBLHYTIO BETKY, CO3/IaHHYTO U3 yIAJCHHON, aBTOMATHYECKH TTOSB-
JIieTcs Tak HasbiBaeMas BeTka HaOmogenus (tracking branch). 9To nokanbhas BeTka,
HATPSIMYTO CBSI3aHHAs ¢ yAajeHHOH. Eciiu, HaxXo/sich Ha 3TOU BeTKe, BbI HabepeTre
KoMaHy git push, cucrema Git aBToMaTHuecKu MOMMET, HA KAKOU CEepPBEP U B KAKYIO
BETKY HYKHO OTIIPABJIATD JlanHble. A KoMaHa git pull B 3TOM cirydae CKauMBaeT BCe
yaJIeHHbIE CCBIIKHU 1 TIOCJIE 9TOTO AaBTOMATUYECKY BBITTOHAET CIUSHIE B COOTBETCTBY -
IOIYI0 YIATIEHHYIO BETKY.

[Ipu xyToHMpPOBAHNY PETIO3UTOPUST ABTOMATUIECKHU CO3/IA€TCST BETKAa master, cie/sinas
3a BeTKOU origin/master. IMenno moatomy koman/bel git push u git pull BsImos-
HSIIOTCA U3 9TOi BeTKU 6e3 aprymenToB. [Ipu jKeJJaHuKu MOKHO CO3/1aBaTh U APYTHUE
BeTKM HaOJIIOeHNs, CJeIAIINeE 32 BeTKAaMU Ha APYTUX yIaJeHHBIX cepBepax UK He OT-
CIeKMBAIONNeE TTPonCXo/isdinee Ha BeTke master. [Ipoctoii nmpuMep peasmsanuu aToro
ClLIeHapusl Bbl TOJILKO 4TO BUJeIN — KoMaH/ia git checkout -b [BeTka] [umA yaaneHHoro
cepBepa]/[BeTka]. ITO 1OCTATOUHO pacpocTpaHeHHas orepaius, /st KoTopoi B Git
CylLIeCTBYyeT napamertp --track:
$ git checkout --track origin/serverfix

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

Ecnu Bbr XO0Ture, YTOOBI UM JIOKAJIBHON BETKU OTJIMYAIOCH OT UMEHHI leaJIeHHOI'/JI BETKH,
I/ICHOJIb3y1>'ITe IIEPBYIO BEPCUIO KOMaH/[bl C YKa3aHWEM HOBOI'O UMEHU:
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$ git checkout -b sf origin/serverfix
Branch sf set up to track remote branch serverfix from origin.
Switched to a new branch 'sf'

Tenepb JIoKabHas BeTKa sf MOAAEPKIBAET aBTOMATHYECKUIT OOMEH JaHHBIMU C yjia-
JIEHHOM BeTKoM origin/serverfix.

Eciiu Bbl XOTUTE COIIOCTABUTD TOJILKO YTO CKaYaHHOH ya/leHHOI BeTKe CyIIeCTBYIONLYIO
JIOKQJIbHYIO BETKY UJIM IIOMEHATD yAIeHHYIO BETKY, 3a KOTOPOI Bbl CJleluTe, UCIIOIb3yliTe
rapaMerp -u wiu --set-upstream-to komanzant git branch.

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

COKPALLEHHOE OB0O3HAYEHME

[ns obpalweHns K cywecTByloled BeTke HabnogeHus ecTb cokpalleHHble (opMbl
@{upstream} wmm @{u}. K npumepy, ecnv u3 BeTku master Bbl CreauTe 3a BETKOM
origin/master, ans kpaTKoCTM MOXHO nucatb git merge @{u} Bmecto git merge
origin/master.

HOJIyLII/ITB CIINCOK BETOK Ha6JHOZIeHI/I§I TTO3BOJIAET MTapaMeTp -VV KOMaH/Ibl git branch.
B pe3ybraTe BhIBOAUTCS IepedyeHb JIOKAJIbHBIX BETOK C JOTIOTHUTETHHOT MHMOpMa-
L[Hefl, KaCElIOH.IeﬁC?I TOTO, 3a YEeM CJICJIUT KaKJad BETKa 1M Ha CKOJIbKO OHa OIleperKaeT
COOTBETCTBYIOIIYIO BETKY Ha YIaJICHHOM CE€PBEPE NJIN OTCTACT OT HEE:
$ git branch -vv
iss53 7e424c3 [origin/iss53: ahead 2] forgot the brackets
master lae2a45 [origin/master] deploying index fix

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

31ech MBI BUIUM, 9TO BeTKa 1S53 cBsI3aHa ¢ BeTKOM origin/iss53 u mpu 9TOM 3aImich
«ahead 2» osHauaeT HanMYMe ABYX JIOKAJIbHBIX KOMMUTOB, TI0Ka He OTIIPABJIEHHBIX Ha
cepsep. Hamra Betka master cBsizaHa ¢ BeTKOI origin/master u comep:KuT akTyasib-
Hy1o nadopmarmio. A BOT BeTka serverfix, cBsa3aHHas ¢ BeTKOH server-fix-good Ha
cepBepe teamone, nmoMeuena kak «ahead 3, behind 1», To ecTb Ha cepBepe cyliecTByer
KOMMMT, KOTOPBII B Hee MTOKa He CJIUT, a Ha Hell IPUCYTCTBYIOT TPU KOMMUTA, TTOKA He
oTHpaBJieHHbIe Ha cepBep. HakoHerl, Mbl BU/iUM, 4TO BeTka testing He cBg3aHa HU
C OJTHOM y/TaJIeHHOH BETKOM.

OrmeTum, 4To Bee Hudphbl HPeACTaBALIOT cOO0M IMoKasaTe u, 3a(pUKCUPOBaHHbIE
B MOMEHT IIOCJIe/THETO CKaYMBaHUs JAaHHBIX C KaxK/J0To cepBepa. [lanHas KomaH/a He
obpariaeTcst K cepBepam, a mpocTo COOBIIAET JTOKAIbHbIE JaHHble 13 Katra. st moJry-
YeHUA aKTyaJILHOfI I/IH('I)OpMaI_[I/II/I O KOJINYECTBE HOBBIX KOMMUTOB Ha JIOKAJIbHBIX U
YAQIEHHBIX BETKaX CJIeAyeT U3BJeYb JaHHbIe CO BCEX YAAJEHHBIX CEPBEPOB U TOJIbKO
3aTEM BOCIIOJIb30BATHCS ITOM KOMAH/I0N. ITO MOKHO cjiesiaTh Tak: $ git fetch --all;
git branch -vv.
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I'Ionyqume AdHHbIX C nocneayrwmMm CJIMaHNEM

Xotst komara git fetch 3abupaer ¢ cepBepa BCIO TIOKA OTCYTCTBYIOIIYIO Y BaC HOBYIO
uHGOPMAIIIO, Ha COCTOsTHIE paboUel Ak OHa HUKakK He BauseT. OHa BCETO JUTITH
IIpelocTaBJIseT JanHble, KOTOPble MOXKHO IoABepruyTh cangnuio. Ho cymecrsyer u
KoMaH/a git pull, o cyTu, pecTaBsiomas coboil komanay git fetch, 3a KoTopoii
HeMeIJIEHHO CIIeyeT KoMan/aa git merge. TIpu Hamuanu BeTkY HaGIIOAEHNUST, HACTPO-
€HHOH, KaK II0Ka3aHo B IIPEAbIAYIIEM pasjielie, BpyYHYI0 UM B MOMEHT ee reHepaluu
KoMaH 101 clone miu checkout, komana git pull GyzeT oGpamarhes K cepBepy u
BETKe, 32 KOTOPOI HabII0/IaeT Ballia TEKYTIast BETKA, CKAaUMBATh TAHHBIE C 9TOTO CepBepa
M TIBITAThCS CJAUTH X C 9TON yIATeHHON BETKOM.

B ob6muiem carydae siydiiie OTAEIbHO MOJTb30BAaThCsA KoMaHamMu fetch u merge, B ABHOM
BU/IC YKA3bIBAs TOJJIEKANLYIO CAUSHIIO MH(POPMAITNIO, TaK KaK aBTOMATHU3M KOMaH/IbI
git pull MOXKeT IPUBECTU K IIyTAHUILE.

JIMKBMAaUMs BETOK C yAaNeHHOro cepeepa

ITpeanonoxum, paboTa ¢ yaJeHHO BETKOM 3aKOHYNJIACH, U IIPOrPAMMHBINH KOMIIOHEHT,
HaJT KOTOPBIM BBI € KOJJIETAaMU TPYAUINCDH, CTUT B YIAJEHHYIO BeTKY master (Ui B Ty
BETKY, T/I€ BbI XpaHWUTE CTAOMIbHBIN BapUAHT Ko/a). Termepb MOKHO u30aBUTHCSI OT y/ia-
JIEHHOW BeTKH, 00aBUB KoMaHze git push napameTp --delete. A BOT KaK BBITJISIIUT
yaajeHnue BeTku serverfix ¢ cepsepa:

$ git push origin --delete serverfix

To https://github.com/schacon/simplegit
- [deleted] serverfix

ITo cyTtu, aTa KOMaHIA TPOCTO YAANSET ¢ cepBepa yKazaresnb. Kak mpasuso, Git-cepsep
XPAHUT JJAHHBIE, TOKA B IEJI0 HE BCTYNUT COOPIIUK MYCOPa, TOITOMY, B CJIydae omubo-
HOTO yasieHus, HGOPMAIUIO 3a4aCTYIO JIETKO BOCCTAHOBUTD.

[NepeMelleHmne AaHHbIX

B Git ecTb iBa OCHOBHBIX CII0C00A BKJIIOYEHUST M3MEHEHUH 13 OJ[HOM BETKH B JPYTYIO:
caustnue (merge) u nepemerienne (rebase). B aTom passesie Mbl pacCMOTPHUM TIPOIECC
nepeMeleHus, AeTaal ero peaiusalii, I0CTONHCTBA U CIy4Yan, KOTJa ero CTOUT U He
CTOUT UCITOJIb30BATb.

OcHoBbI nepeMeleHnda aaHHbIX

Benomuum nipuMep U3 pasjiesia, TOCBSIIEHHOTO CIustHuo. Mbl pasgenuin paboTy Ha
JIBe 4acTu M (PUKCUPOBAJIM U3MEHEHUS B IBYX Pa3HbIX BeTKax (puc. 3.27).
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experiment

v

ca
-«

Cco < C1 < Cc2 C3

)

master

Puc. 3.27. lNpocToli cnyvait pasaeneHust uctopum

ITpocreiiium cpefcTBOM OObEIMHEHNSI STUX BETOK, KAK MbI YK€ BBISICHUJIU, SIBJISIETCST
komaH1a merge (puc. 3.28). OHa B Tpu 11ara BBITIOJHSET CAUSHUE TOCAETHUX CHUMKOB
COCTOSTHUSI U3 Pa3HBIX BETOK (C3 u C4) U TMOCJIeHETO OOIIETO MPEIKA ITUX COCTOSTHUIL
(C2), reHepupys PU HTOM HOBbIH CHUMOK COCTOSIHUS (M1 KOMMHUT).

experiment

:
N

Co < C1 < C2 < C3 < C5

4

master

Puc. 3.28. CnvisiHve ans o6beanHeHUs pasaenmBLLIKXCS UCTOPUIA pa3paboTku

Ho cyuectByer u apyroii cnoco6: MoKHO B34Th (hparMeHT U3MEHEHUA, IO BUBIIIICS
B KOMMHTe C4, 1 TPUMEHUTD eTo moBepX KommuTa C3. B Git aTa onepariust Ha3bIBaeTcs
nepemewenuem (rebasing). Komanga rebase 103BoJisieT B3sITh U3MeHeHUs, 3aUKCUPO-
BaHHBIE B O/IHOI BeTKe, U IOBTOPUTD UX B JIPYTOH.

B paccMaTpuBaeMoM TipuMepe 3T0 GYJIET BBITJISIIETh TaK:

$ git checkout experiment

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: added staged command

IT0 paboTaeT CIeAYIONIMM 06Pa30M: HIIETCsT 00N MTPEIOK ABYX BETOK (TEKYINEH BeTKU
¥ BETKH, B KOTOPYIO BBI BBITIOJHSIETE TTEPEMEIIEHUE ), BRIYUCISIETCS Pa3HUIA, BHOCUMAsT
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KaK/[BIM KOMMUTOM TEKYIIIEl BETKU, U COXPAHsIETCsT BO BpeMeHHbIX (aiinax. [locie aToro
TEKYII[asl BETKA COMOCTABJISIETCSI TOMY JK€ KOMMMUTY, UTO ¥ BETKA, B KOTOPYIO OCYIIECTB-
JisieTcs TiepeMeliieHre, ¥ OJIHO 3a JIPYTUM MPOUCXOSAT Bce uamenenus (puc. 3.29).

experiment
C4

o \
«— 3 <« c#

)

master

Cco < C1 < C2

Puc. 3.29. MNepeMelleHne U3MeHEHNHN, BHECEHHbLIX B koMMUTe C3, B koMMUT C4

Ha atom atamne MOXKHO BEpHYTHCS B BETKY master W BBITIOJTHUTH CAUSHUE TTEPEMOTKH
(puc. 3.30).

experiment

v

Co < C1 < c2 < C3 < Cc4'

4

master

Puc. 3.30. lNepemMoTKa BETKM master

Terepb CHUIMOK COCTOSIHUSI, Ha KOTOPBIIT YKa3bIBaeT KOMMHUT C3, MOJTHOCTBIO COBITA/IAeT
CO CHUMKOM COCTOSIHUSI, Ha KOTOPbIi YKa3blBaJ KOMMHT C5 B IIPUMEPE CO CAUSTHUEM.
PasHuIIbl B KOHEYHOM Pe3yJIbTaTe CAUSHUS HET, HO B CTydae MePeMENIieHust Mbl MOJTy-
gaeM OoJiee aKKypaTHY0 HCTOPHIO. B jKypHaJie periucTpariuu repeMerieHHON BETKU Bbl
YBUIUTE JIMHEITHOE pasBuTHe coObITHI. Bee OymeT BBITISAAETh Tak, Kak 6yaTo paborta
BBITIOJIHSIACH MTOCJIEIOBATEIBHO, B TO BPEMS KaK OHA BEJIACH TTAPaJIIENIbHO.

Yacro aTo JlejraeTcs, 4TOOBL y6€I[I/ITbCH B YETKOCTHN (pl/IKCI/IpyeMI)IX BaMU COCTOSIHUI Ha
YﬂaﬂeHHOI';I BETKE, HAIIpUMEDP B Cjydae 4yKOro IIPpoOeKTa, B KOTOprfI Bbl XOTHUTE BHECTU
BKJaJl. B Takoit CUTYyaIlu1 OIITUMaJIbHO pa6OTaTb B OT/IEJIbHOI BETKeE, a 3aTEM, KOT'Zla Bbl
TTOYYBCTBYETE, 4YTO TOTOBbBI I[O68.BI/ITb CBOUM UCITPABJIEHUS K OCHOBHOMI BEPCHUHU TIPOEKTA,
TepeMeCTUTD JlaHHbIC B BETKY or‘igin/master‘. Ir1o nzbaBut BJIajiesiblia ITpoOEKTa OT He-
O6XO,7:[I/IMOCTI/I 3aHUMaTbCA I/IHTeI‘paHI/Iefl — JIOCTAaTOYHO HpI/I6eI‘HYTb K IepeMOTKe NJIn
IIPpOCTO IMPUMEHUTD ]IO63.B]I€HHBI€ N3MEHEHMA.

O6paTI/IT€ BHUMaHHE, 9YTO B O6OI/IX CJydasx — IMOCJEJIHETO IMTEPEMEIIEHHOTO KOMMNTA
1 UTOTOBOTO KOMMUTA CIAUAHUA — KOMMUTDBI YKAa3bIBAlOT Ha OJIUH U TOT K€ CHUMOK
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COCTOSHUS, Pa3HOI OKa3bIBaeTCd TOJIbKO McTopus. IIpu mepemenieHnn n3MeHEeHNS
U3 OJIHON JIMHUU Pa3pabOTKU MIPUMEHSIOTCS K IPYTO B TIOPSAJIKE MX MOSBJIEHUS, B TO
BpeMs KaK MPU CIUSIHUU OepyTCsT KOHETHbIE TOYKH [IBYX BETOK U COEUHSIIOTCS APYT
C IPYTOM.

bonee nHTEpecHble BapuaHThI nepeMemeHMﬁ

MoskHO ciesath Tak, YTo6bI BOCIIPOU3BE/ICHUE PE3YIIBTATOB MIePEMEIEHUS HAUNHATIOChH
He C BETKH, Ky/ia OHM ObLIN repeMelenbl. B kauecTBe npuMepa paccMOTPUM HCTOPUIO
paspaborku ¢ puc. 3.31. lina gobasiaenns K mpoekTy GhyHKIUOHAIBHOCTU Ha CTOPOHE
cepBepa GblIa co3/[aHa TeMaTHYecKast BeTKa (server), COCTOsHIE KOTOPOii B KAKOH-TO
MoMeHT 66110 3acukcrposato. [locse aToro 6bIa cos3aana enie oxHa BeTka (client)
I BHECEHUSI U3MEHEHWI B KIIMEHTCKYIO YacTh, M B HEIl HECKOJIbKO Pa3 BBIOJIHSIACH
cuxcanus cocrosinuii. Hakownetr, mponsoniio Bo3BpaiieHue B BETKY Server, rie TakKe
CO3IaHO HECKOJBKO KOMMUTOB.

master

v

C1 < C2 C5 <« Cé6

1

C3 < C4 < C10

server

Cc8 < C9

)

client

Puc. 3.31. Victopusa c TeMaTUYeCKO BETKOW, OTXOASALLEN OT Apyrom
TEMATUYECKO BETKM

[IpeanonoxuM, Bbl XOTUTE BHECTH U3MEHEHUS KJINEHTCKON YacTH B OKOHYATEJIbHYIO
BEPCHIO KOJIa, OCTAaBUB U3MEHEHUs CepBepHON YyacTH /I JaJbHEHIIero TeCTHPOBaHusI.
Bastb usmenenus KJMeHTCKON yactu (KOMMUTBI C8 1 C9), He CBsI3aHHbIE C U3MEHEHUSIMU
Ha CEepPBEPHOII CTOPOHE, M BOCIIPOM3BECTH UX B BETKe master mo3BoJjsieT KoMaH/ia git
rebase c mapamMeTpoMm --onto:

$ git rebase --onto master server client



98 Inasa 3 ¢ BeTsneHus B Git

ITo cyTu, oHa MpUKasbIBaeT «MepeiiTu B BeTKy client, HallTu uCpaBIeHus OT 061ero
npenka BeTok client u server 1 MOBTOPUTD MX B BETKe masters. BoITganT clI0KHO,
HO JIaeT MHTepecHbIi pe3yasTar (puc. 3.32).

v

C1 < Cc2 < C5 < C6 < c8' < c9'

AN

C3 < C4 <— C10

C8 < C9

Puc. 3.32. NepeMellieHne TEMaTUUYECKON BETKM, HAYaTOM OT APYroi TEMaTUUYECKON BETKM

Terepb MOKHO BBITIOJTHUTH TIEPEMOTKY BeTKU master (puc. 3.33):

$ git checkout master
$ git merge client

C1 Cc2 < C5 < C6 < c8' < Cc9'

C3 < C4 < C10
Puc. 3.33. CnisiHue NepeMoTKu BETKM master Ans fobaBneHns M3MeHeHui 13 BeTku client

Hpe]lHO]IO)KI/IM, BbI pelInan ZIO6aBI/ITb B OCHOBHO KO/l TaKXKXe pa60Ty N3 BETKN
server. HQPEMGCTI/ITI) 9Ty BETKY B BETKY master, BHEe 3aBUCUMOCTHU OT TOTO, B KaKoit
BeTKe BBI ceifyac HaXO0/JUTECh, ITO3BOJIAECT KOMaH/la glt rebase [OCHOBHaFl BETKa]
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[TemaTnyeckas BeTka]. OHa nepekoyaeT BaCc Ha TEMATUYECKYIO BETKY (B TaHHOM
cilyyae — Ha BETKY Server) 1 BOCIIPOU3BOJIUT €€ COZIEPKUMOE B OCHOBHOI BeTKe (master):

$ git rebase master server

It0 nobapisier HapabOTKYU U3 BETKU server K HapaboTKaM B BeTKe master (puc. 3.34).

master

\/

C1l <€ C2 <« C5 <« (C6 <« C(C8 <« C9 <« C3 <« C4 <« C10

4 A

C3 <« C4 < C10 client server
Puc. 3.34. lNepemelleHne BETKM Server B KOHeL, BETKM master

[Tocsie aTOTO MOKHO BBITIOTTHUTH ITEPEMOTKY OCHOBHOU BeTKU (master):

$ git checkout master
$ git merge server

Betku client u server Temnepb MOKHO yIaJIUTh, TAK KAK BCE MX COAEPIKUMOE BCTPOEHO
B OCHOBHOU KOJI 1 OHU GOJIbIITe He HYKHBI (puc. 3.35).
$ git branch -d client

$ git branch -d server

master

v

Cl € C2 <« C5 <€ C6 <€ C8 <« C9 <« C3 <« C4 <« C10

Puc. 3.35. OKoHYaTeNbHbIM BUA UCTOPUM KOMMUTOB

PUcKK, CBA3AHHbIE C NEPEMELLEHNEM

K COXaJICHUIO, TaKasAa y,Z[O6H8.H OoIiepaliusd, KakK IepeMenieHre, He JInieHa 1moABOHbIX
KaMHEI. C]Ie[[yeT 3HATb O HEAOITYCTUMOCTH TI€peEMEIICHNA KOMMUTOB, CYIIECTBYIONTNX
BHE BallleTO PEIo3nTOpuUs.

IToka BBI CIeNyEeTe 9TOMY PaBUJIy, BCE XOPOIIIO. HapyHlI)Te €ro0 M Ha BacC O6pyHlI/ITCH
BCGO6HI€€ OCYJK/I€HUE.

B niporiecce niepementieHus Bbl pekpaiaere paboTy ¢ CYImeCcTBYIONUMNI KOMMUTAMU U
co3/laeTe HOBbIe, KOTOPbIE B 1[eJI0M aHAJIOTUYHbBI CTapbIM, HO KOe B 4YeM OTJInvaioTcs. Eciaun
BbI BBIKJIQ/IbIBaeTe 3a(pUKCUPOBAHHBIE PE3YJIBTATBI CBOETO TPY/Ia B MyOIMUYHBIN JOCTYII,
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a KTO-TO CKQYMBA€ET UX U UCIIOJIb3YET KaK OCHOBY [IJIs1 CBOeN pa6OTbI, Ipu 1epenmcbIBaHNN
KOMMUTOB KOMaH/[0I glt rebaseun HOBTOpHOfI OTIIpaBKe MX Ha CEPBEP BalllM KOJLJIETaM
TMIPpUAETCA 3aHOBO BBIIIOJIHATD CIAUAHUE. B pe3yJbraTe IPpU IMOMbITKE MHKOPIIOPHUPOBATH
nx pa60Ty B CBOIO BOSHUKHET ITyTaHUIIA.

[TpomeMoHCTPUPYEM, KaKUM 00pa3oM TTepeMelieH e BBLTOKEHHBIX B OO T0CTyT
HapabOTOK CTAHOBUTCST MCTOUHUKOM Tpo6IeM. TIpeamomoRimM, BbI KIOHUPOBAIH
PETo3UTOPHH C IMEHTPATBHOTO CepBEPA M BBITIOJTHUIN C HUM Hekue feicTBus (puc. 3.36).

Kr0-T0 13 Balnx KoJuIer TaksKe jejaet paboTy, IPOUSBOANT CIUSHIE U OTIIPABJISIET Pe-
3yJIbTAT Ha IIEHTPATBHBIN cepBep. Bbl n3BJIeKaeTe 9T JaHHBIE U IPUCOEITHSIETE K CBOEH
pabore HOBYIO yaaseHHyI0 BeTKy (puc. 3.37).

git.team1.ourcompany.com

C1 <€— master

Komnbtotep

C1 <«€— teamone/master

C2 < C3 <«€— master

Puc. 3.36. KnoHMpoBaHue peno3vTopust 1 BbiNOSIHEHME Ha ero OCHOBe
Kakou-To paboThbl

git.team1.ourcompany.com
C5

R

C1 <« c4 C6 <«€—  master

KomnbtoTep
C5

PN

@i < C4 < Cc6 <«€— teamone/master

™ "™\

C2 < @3 < Cr <«€— master

Puc. 3.37. /3BneyeHne A0onoHUTENbHbBIX KOMMUTOB U J0baBeHne
MX K cBoel pabote
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Ho uesoBek, BBLIOKUBINNI TIOABEPTIITHIICS CMSIHIIO KOMMUT, PEITaeT BCe TIepeurparhb u
BBITIOJTHUTH BMECTO CJIMSTHUS TIepeMellleHne; OH UCII0JIb3yeT KoManay git push —force,
4TOOBI TIEPEIICATD UCTOPHUIO HA cepBepe. A MOCJIe 3TOTO BBl CKAYMBAETE C ITOTO CEepBEpa
n3MeHeHus, BKIIoYalolue HoBble KOMMUTHI (puc. 3.38).

B pesy.ibrare BbI 00a MoTazaeTe B 3aTpyAHUTEIBHOE TToJoKeHe. Komanaa git pull cos-
JIaCT y Bac CJIMTHII KOMMUT, BKJTIOUAOIIIiT 00a BapuaHTa passuTust ucropuu (puc. 3.39).

git.team1.ourcompany.com
/ CB <« c4' <€—  master
C1 < C4 < C6
KomnbtoTep
/ @5 § Cc4' €— teamone/master
C1 < C4 < C6
C2 < Cc3 < Cc7 <«— master

Puc. 3.38. KT0O-TO BbIIOXW/ NepeMeLLEHHbIE KOMMUTLI, YEpaB KOMMUTI,
Ha KoTopbIx 6a3vpoBanach Bala paboTa

git.team1.ourcompany.com
/ c5 < c4' <€—  master
C1 < Cc4 < C6
KomnbtoTep
/ ©5) § Cc4' <«€— teamone/master
C1l <€— C4 <«— Cb T
C2 < C3 < Cc7 < C8

Puc. 3.39. Bbl cHOBa A06aBNsIETE Te XE caMble HapaboTKW B HOBbI KOMMUT CIUSIHUS
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Komanzia git log B cayyae mojo6HOI MCTOPUHU TTOKA3BIBAET /[BA KOMMUTA OJIHOTO
M TOTO JK€ aBTOPA ¢ OJINHAKOBOM JIATON 1 OJIHUM COOOIIEHNEM CJIUSTHUST, UTO TIPHBOIUAT
K myTtanutte. Bosee Toro, otnipaska aToi nctopun 06paTHO B OOIIHIT TOCTYIT 106ABIAET
nepeMenieHHble KOMMUTBI B PEMTO3UTOPUI 1IeHTPATbHOTO cepBepa, UTo ellle CUJibHee
3aIy THIBAET T10JIb30BaTe el B 11o100HOM citydyae pasyMHee TPE/IIOJNI0KHUTD, 4TO APYTOi
pa3paboTUNK He XOTE BUJIETh B UCTOPUU KOMMUTBI C4 1 C6; UMEHHO TI0 9TO NPUYIHE
OH U3HAYATIBHO MPUOET K TIepeMEIeHHTO.

[NepemMelLeHne nocne nepeMeLleHus

Jlist oxazasimxest B Hoo6Hoi curyaryn y Git ectb masouka-Beipydanodka. Eciu KTo-1o
U3 Baieil paboveii rpyIibl BOJEBBIM PEHICHUEM BHOCUT U3MEHEHUS, MEHSIIOTIHE IAHHBIE,
Ha KOTOPBIX BbI Ha3upyeTe CBOIO PabOTY, IEPBIM JICJIOM CJIE/YET OMPE/IETUTh, T/E BAIIH
JlaHHbIe, a T/Ie JIaHHble, [T0/[BEPTIINECS IePe3alcu.

OxasbiBaeTcs, KpoMe KOHTPoJIbHON cyMMbl SHA xommuTa cuctema Git Bbramciser
KOHTPOJIbHYIO CYMMY, 6a3uPYIOILYIOCsT HA BHECEHHOM BMECTE ¢ KOMMUTOM HCITPABJICHU.
IT0 HasbiBaeTcs uAeHTHGUKATOPOM Hcnpasierus (patch-id).

B ciryuae ckaunBanust 1 100aBJIEHUS K Baliell paboTe MepeorpeieIeHHbIX JAHHBIX C 110-
CJIELYIONUM TIepeMellieHIeM NX Ha HOBbIe KOMMUTBI OT TapTHepa Git 3a4acTyio ycIentHo
BbIZIEJISIET BAllll YHUKAJIbHbIE JIAaHHbIE 1 HAKJIA/IbIBAeT UX Ha BEPXHIOIO 4YaCTh HOBOH BETKHU.

Ecom 661 B cutyaruu ¢ puc. 3.38 MbI IPUOETIIN HE K CTUSHIIO OPOTIEHHBIX KOMMUTOB,
CITySKAINX OCHOBOM Halllell paboThI, a BOCIIOJIB30BATINCH KOMAHION git rebase teamone/
master, geiictus Git ObLIN OBI CIIELYIOIUMMU:

1. Oupenenurs paboTy, yHUKaJIbHYTO st Hatelt BeTku (C2, C3, C4, C6, C7).
2. OnpenesnTh, 4TO HE SIBJSIETCS KOMMUTaMu cimsiaus (C2, C3, C4).

3. OmpezennTs, 4TO HE HY’KHO TePENNChIBATD B TIEJIEBYIO BETKY (TOJBKO C2 1 C3, Tak
Kak C4 — 3TO TO JKe caMoe WCIIpaBJIeHue, 9To 1 C4").

4. IlpuMeHUTH 3TM KOMMUTBI HA BeTKe teamone/master.

M BMeCTO KapTUHKH, MOKa3aHHOU Ha puc. 3.39, MbI TOMyU N Obl Pe3yJIbTaT, O0JIblie
HanmoMuHaomni puc. 3.40.

I10 paboTAET TOJBKO B CJIYUaAE, KOTa KOMMUTBI C4 1 C4' OT Balllero mapTHepa CoepsKaT
MIPaKTUYeCKHU OIMHAKOBbIE NCITpaBjenHns. B IpoTHBHOM ciryvae mpolie/rypa rnepemeriie-
HUsI He PACTIO3HAEeT UX Kak JyOauKatsl 1 106aBuT ere 010 C4-06pasHoe ucnpasjieHue
(KoTOpOE, CKOpee Beero, He yaacTest 6e3 mpobieM MPUMEHUTD, TAK KaK 9T U3MEHEHS,
o KpaliHel Mepe /10 KaKoi-TO CTeNeHu, yKe MPUCYTCTBYIOT).

VIIpOCTUTE CUTYAITHIO MOKHO, IPUMEHIB KOMaHTy git pull - -rebase BMeCTO 0OBIUHOMN
KoMaH/ibl git pull. Bee To ke camoe MOYKHO TakiKe clieslaTh BPYUHYIO KoMaHoi git
fetch, 3a KOTOpO¥ B JaHHOM ciydae ciefyeT komaHsa git rebase teamone/master.
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git.team1.ourcompany.com

C5 c4' <<— master

o

C1 < C4 C6
KomnbtoTep
teamone/master master
\4 \4

C1 < C5 < C4 < Cc2' < Cc3'

Puc. 3.40. lNepeMellieHne Nocne NepeMeLLeHniA, NPUBEALLNX K NyTaHuLe

Ecym BbI x0THTE, yTOOBI KOMaHAa git pull 10 yMOMIYaHMIO 3aIlyCKAIaCh C IIAPAMETPOM
--rebase, 3HaueHu1o pull.rebase config npucsauBaercsa HeuTo Bpoje git config
--global pull.rebase true.

Ecan BbI paccmaTtpuBaeTe mepeMelenne Kak Oneparuio A1 HaBeeHUs MOPSIAKA 1 /1S
paboThI ¢ KOMMUTaMM, KOTOPbIE [TOKa HE OTIPABJIEHBI B 00IIMIi JOCTYII, Bee OyaeT B
nopsake. IlepeMelienne ke KOMMUTOB, KOTOPbBIE YK€ OKa3aluch B 0OLIEM AOCTYIIE
1 MOTJIM TIOCJYKUTh OCHOBOM /1711 paGOTBI BAlMX KOJLJIET, MOKET CTaTh MCTOUHIMKOM
Macchl IIpodJIeM.

B curyanmu, Korja Bbl WM KTO-TO M3 BalIUX KOJLIEr BCe-TaKK CYUTAET HEOOXOAUMBIM
nepeMerneHrne KOMMUTOB, HAXOSAIIUXCS B OOIIEM JOCTYIIE, TOBEIUTE JI0 CBEIEHUS BCEX
3aMHTEPECOBAHHBIX JIUII, YTO UM HY>KHO BOCIIOJIH30BAaThCS KOMaHIOH git pull --rebase,
4TOOBI XOTh HEMHOT'O CMSTYUTD [IOC/IECTBU JaHHON OIePaLIHH.

CpaBHEHWE NepeMELLIEHNS U CINSAHNS

Tenepn, Kora MBI PACCMOTPEJIA HECKOJIBKO MPOIE/LyP MePEMEIEeHUS U CIAUSHIS, MOKET
BO3HUKHYTb BOTIPOC, KaKas ke W3 orneparuii syurie. [lepesx Tem Kak OTBETUTH HA HETO,
BEPHEMCS HEMHOTO Ha3a/l M TOTOBOPUM O TOM, KaKOW CMBICJI HECET UCTOPHUS.

Cy]].[eCTByeT TOYKa 3pEHUA, YTO NCTOPHUA KOMMUTOB BalllIETO PEIIO3UTOPHA — ITO XPO-
HUKa pa6OTbI C CUCTEMO. ITO JOKYMEHT, HeHHbIﬁ CcaM IIO0 ce6e, n ero nmojae/iKa Hejao-
ImycTrMa. CooTBeTCTBEHHO BMEIIATEILCTBO B HNCTOPHUIO KOMMUTOB ITPEJICTABJIACT coboii



104 Inasa 3 ¢ Betsnexus B Git

MOYTH KOIILYHCTBO — BbI (hasibCuUIIMPYyeTe TO, YTO MTPOUCXOUI0. UTO 1e1ath B cayyae
3aIlyTaHHOW UCTOPUU KOMMUTOB causuust? Hudero. Takum criocobom Bestach pabora,
U PETO3UTOPUI JOJIKEH COXPAHUTD OTH TOAPOOHOCTH It OYYIIUX TTOKOJICHUH.

Ho ectb u apyrast Touka 3perust. VIcTOprist KOMMUTOB — 9TO TO, YTO JIA€T IIPE/ICTABICHUE
0 CTPYKTYpE Ballero nmpoekrta. Bl ske He myGmMKyeTe TepBblil YePHOBUK KHUTH, U JTaKe
PYKOBOJCTBO MO MOJIEPKKE BBITYCKAEMOTO BAMHU TIPOTPAMMHOI0 00€eCiedeHtst MOJI-
BEPraeTcst THATETbHOMY PeIaKTHPOBaHUIO. [IPeIcTaBUTEIN 9TOTO JIarepst MOJIb3YI0TCsT
TaKMMU MHCTPYMEHTAMU, KaK MepeMelenne u (GuabTpalust BETOK, YTOObI TPEACTaBUTD
HCTOPHIO B YIOOHOM ISt OYAYIINAX YATaTe el BUIE.

HagepHoe, BbI y)ke camut TOHUMAETe, YTO Ha BOIIPOC O IIPEBOCXO/ICTBE O/THOM OIlepaIiuu HaJl
JIPYTOI O/IHO3HAYHOTO OTBeTa He cyiiecTByeT. Cucrema Git sIBJISIETCSI MOIIHBIM UHCTPY -
MEHTOM JIJISI Peain3aliii MHOKECTBA BEIIEl, KaK CTPOSIIIIUX UCTOPUIO, TAK U MEHSIOIIUX
ee, HO B KOHEYHOM CYeTe BCe 3aBUCUT OT KOHKPETHOI paboueil rpyIiiibl 1 KOHKPETHOIO
npoekta. Terepb, KOrjia Bbl 3HAKOMBI C IETAISAMU (DYHKITHOHUPOBAHUS KAJK/I0N KOMAH/IbI,
BbI MOKETE CAaMOCTOSITE/IbHO BbIOpATh ONTUMAJIbHBIN B Balllell CUTYallui WHCTPYMEHT.

B obiiieM cirydae camblii JIydInumii pe3yasraT 06ecieunBaeT mepeMerieHne JOKaTbHbIX
MU3MEHEHUH, KOTOPBIE BB BHECJIH, HO MIOKA HE OTTIPABUIIN B OOTIIMH IOCTYII, C IEITBIO TPHU-
BeICHUS HCTOPUH B ITOPAIOK. [J1aBHOE — HUKOT/IA He TIepeMelaTh JaHHbIe, OKa3aBIIecs
3a [pe/ieslaMy Ballero JIOKAJIbHOTO PEIlO3UTOPUS.

3aK/o4eHune

Wrak, Mbl paccMOTpeIn OCHOBBI BeTBieHust u ciausinust B Git. Bol 10/KHBL yBEpeHHO
CO3JIaBaTh HOBBIE BETKU U [IEPEXOJIUTH HA HIX, 0€3 MPOOGJIEM BBITIOJIHSTH EPEXOIBI MEKILY
BETKAMU U CJIMSIHIUE JOKAJIBHBIX BETOK. KpoMe TOro, BbI IOJKHBI YMETh BBIKJIA/[BIBATD
CBOM BETKH B 0OMIHIA OCTYII, pabOTaTh BMECTE € KOJJIEraMHU Ha TAKUX BETKAX U BHITTOJI-
HSITH [TEPEMEIIEHUST CBOUX BETOK JI0 OTIIPABKK UX COAEPKUMOro Ha Bceobiee 0603pe-
Hue. B cienytoreil TiaBe Mbl TOTOBOPUM O JIETAJISIX MOIEPKKU BAIIET0 COOCTBEHHOTO
cepsepa ¢ Git-pero3uTopuem.



Git Ha cepBepe

K 9TOMY MOMEHTY BbI JOJIXKHBI YMETH pEIiaThb 6OJII)]_HYIO Y9aCTb PYyTUHHDBIX 3a/1a4, BO3-
HuKaoux npu padore ¢ Git. Ho miist coBMecTHOIN paboThl TpeOyeTest yiaeHHbII pero-
SI/ITOpI/II;,I. PaSyMeeTCH, HUYTO HE MEIIAaeT BaM [[O6aBJI$ITb U3MEHEHUA B YYKMUE JINIHDbIE
PEO3UTOPUH 1 CKaYNBaTh OTTY/[a OOHOBJIECHNUSI, HO TaKasl IPAKTUKA HE TPUBETCTBYETCS,
TaK Kak JIErKO MPUBOAUT K IyTaHuile. K ToMy ske BPSiZL JI BaM XOTEJIOCh Obl, 4TOObI y
KOTO-TO MOCTOPOHHET0 OB JIOCTYII K BAIIEMY PEIIO3UTOPHUIO U TOT/A, KOT/Ia Balll KOM-
IBIOTEP BBIKJIIOUEH, 2 3HAUKT, TpebyeTcs GoJiee HaJIeKHbIN 0OIIECTBEHHbIN PEIIO3UTOPUIL.
Co0O0TBETCTBEHHO, JIJIS1 COBMECTHOU PaBOTHI JTyUIIle BCETO OPraHM30BATh IIPOMESKY TOUHBIIT
PENno3uTOPUiA, IOCTYI Ha 3alKCh U Ha CKauMBaHUe WH(GOPMAIIUU U3 KOTOPOTO OyaeT
y BCeX 3aNHTEPECOBAHHBIX JIUII.

3anyck cepsepa Git peamsyercst JoCTaTOUHO POCTO. IIepBbIM [1eJI0M BBIOUPaeTCs IIPo-
TOKOJI JIJIsI CBSI3U € 9TUM cepBepoM. [lepBast yacThb JaHHOI TJIaBbI TOCBSIIIEHA OTTUCAHUIO
JIOCTYIIHBIX IIPOTOKOJIOB ¢ MX AOCTOMHCTBAMU M HEJZOCTATKAMU. 3aTeM Mbl 00CYAUM
TUMWYHbIE KOHDUTYPAIMY C TPUMEHEHUEM 3TUX IIPOTOKOJIOB U HACTPOUKY cepBepa JIJist
paborbl ¢ HuMu. Harocjie[ok Mbl pacCMOTPUM BapUaHThl XOCTUHIA, OAXOIAIINAE TEM,
KTO FOTOB Pa3MeCTUTh CBO KO/l HA Yy>KOM CepBepe, TaK KaK He XOUeT BO3UThCS C Ha-
CTPOMKON U ToIepsKaHueM cOOCTBEHHOTO.

Ecu HacTpoiika cOGCTBEHHOTO cepBepa Bac He MHTEPECYET, CPasy IMEePEXOANUTE K KOHILY
IJIaBBbI, T/le 0OCY/KIAI0TCS BADUAHTBI HACTPOUKM YUETHBIX 3aIMCEl /IS CYIIECTBYIONIEro
XOCTHHIA, a 3aTeM K CJIeYIOIIeil IJIaBe, IOCBAIEHHON TOHKOCTSAM PaboThl ¢ pacipe/ie-
JIEHHOU CHCTEMOU KOHTPOJIST BEPCHI.
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ViaIeHHbII PENO3UTOPUIL, KaK IIPABUIIO, IPEACTABIISIET COOOI pernosuTopuii 6e3 paboueit
nanku. Tak Kak OH TIpeHa3HaYeH MUCKIIOYNTEIHHO I 0OOMeHa JAaHHBIMU, CO3/1aBaTh
pabouyto KOTHMIO Ha AUCKE TIOMPOCTY HezaueM. [Ipotie roBopst, TAKOH PEro3uTopuii co-
JEPKUT TOJIBKO KATAJIOT . git mpoekTa 1 00JIblile HUYETo.

[1poTOKONbI

[lns mepenaun nanubix cucrtemMa Git TOJMb3yeTCS YeThIPbMS OCHOBHBIMU TTPOTOKOJIA-
vt sokaabHbiM, HTTP, SSH (Secure Shell) u Git. B arom paszesie Mbi toroBopum 00
1X 0COOEHHOCTSIX 1 O TOM, B KAKMX 0OCTOSATENBCTBAX MMEET CMBICJI TIPUMEHSTD KasK/[bIit
N3 HUX.

JTokanbHbIN NPOTOKON

OCHOBHBIM SIBJISIETCSI TaK HazbiBaeMbIil soxanvhuiil npomoxon (local protocol), ucrosn-
3yEeMBbIil B CJIy4asiX, KOTJ[a POJIb YAAJEHHOTO PEMO3UTOPHUST UTPAET MAIKA HA STOM K€
mucke. Yarie BCEro OH UCIOJB3YETCsI TIPH HAJIMYUN Y BCEX YJIEHOB TPYIIIIBI JOCTYHA K
obiteit daitoBoii cucreme, Haripumep K NFS, wiin B MeHee paciipoCcTpaHEHHOM CJIydae,
KOT/[a BCE aBTOPU3YIOTCSI HA OJTHOM KOMIIbIoTepe. BTOPOIl BApHAHT HE PEKOMEH/YETCS,
TaK KaK HaXOJKJEHUE BCEX HK3EMILISIPOB PEMO3UTOPHS HA OJIHON MAIMHE MOBbIIIAET
PHCK KaTacTpO(hUIECKON MOTEPH PE3YJIBTATOB.

CwmonTupoBanHast 001ast (haiiioBas cucreMa 1aeT BO3MOKHOCT KJIOHUPOBATD JIOKAb-
HBIH PEMO3UTOPHI 1 0OOMEHUBATHCSI C HUM JJAHHBIMI. UTOOBI OCYIECTBUTH KIOHUPOBAHUE
WM I06aBUTH TAKOM PEMO3UTOPUI B KaUueCcTBE YAATECHHOTO B CYIIECTBYIOIIUET TPOEKT,
cJellyeT ykasaTb yTb K Hemy B Bujie azipeca URL. K npuMepy, BOT Kak BBITJISUT KJIO-
HUPOBaHUE JIOKAJIbHOTO PEIIO3UTOPHSL:

$ git clone /opt/git/project.git

IIOHYCTI/IM U TaKoi BapuaHT KOMaH/IbI:

$ git clone file:///opt/git/project.git

Hamuwne npucrasku file:// B navaie URL-agpeca Heckompko MensieT moBesenne Git.
Ecam ykazan Tosbko 1myTh, Git mbITaeTcss UCI0Ab30BaTh KECTKHUE CCBIIKK MJIM Hello-
CPEICTBEHHO KOMMPOBaTh HeoOxoanMble dailiabl. A npuctaBka file:// sacraBiser
Git 3amyCTUTH MPOIECCHI, 0OBIYHO MCITONB3YEMBbIE IS TIEPeIadr JAHHBIX 110 CETH, YTO
B 11es10M MeHee addextuBHo. Ho B aTOM ciryyae Bbl ToJIy4aeTe MOJIHYIO KOIIHUIO PEIO3U-
TOPUST C IOTIOMHUTENLHBIMU CCHITKAME U OCTaBITUMUCS 00bEKTaMK — OOBIYHO MOCIIE
UMITOPTA U3 JAPYTOH CHCTEMBI KOHTPOJIST Bepeuil (eM. mHMOPMAIMIO 00 MHCTPYMEHTAX
obeyskuBanvst B Tase 10). Mbl Gy/1eM TT0JIB30BaThCST CTAHAAPTHBIMIE Y TSMH, TAK KaK
PaKTUYECKU Beeraa aTo GoJiee ObICTPHIi criocod.
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s no6aBieHrs B CYIIECTBYIOMIMIA TPOEKT JIOKAJbHOIO PEIIO3UTOPHS IIPUMEHSIETCS
cetyIonast KoMaHa:

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

Terepb Bbl MOKETE OTIIPABJIATD B ATOT PEIO3UTOPUI IaHHbIE 06 M3MEHEHUSIX U CKAYUBAThH
OTTy/1a OGHOBJEHUS TOUHO TaK JKe, KAK HTO JIeJAJI0Ch 110 CETH.

MNpenmyLecTsa

K npeumyrmiectBaM aiiToBOro peno3uTopus OTHOCUTCS €ro MPOCTOTA 1 BO3MOK-
HOCTH UCITOJTB30BaTh CYIIECTBYIOINIME TIOJHOMOYMS HA IOCTY M K daiiaM 1 ceTeBoit
noctyn. [Ipu Hanwuymm goCTymHOM Beelt rpytnie GaiijioBOi CUCTEMBI HACTPOUTH
PETMO3UTOPUI 0YeHb JIeTKO. J[0CTaTOUHO TIOMECTUTH €70 OCHOBY B O0TIEI0OCTYITHOE
MECTO M yKa3aTh MpaBa Ha YTEHWE/3a1Ch, KaK B cJIydae ¢ Ji000il COBMECTHO HC-
MOJTB3YEMOH TATKOi. DKCIOPT TOJI0H KOMUHU PETIO3UTOPUs MBI 0OCYINM B pasjieie
«HacTtpoiika Git Ha cepBepe».

Kpome Tor0, 5T0 X0pOoTIIas BO3MOKHOCTL OBICTPO 3a06paTh JaHHbIE U3 4YKOTO Pabovero
perosuropust. Ecii BbI ¢ KOIeroit pabotaeTe Hajl OHIM TIPOEKTOM U OH MTPOCHT YTO-TO
IIPOBEPUTD, IPUMEHUTH KOMaHAy git pull /home/john/project 3auacTyio HaMHOTO
mportie 1 OBICTPee, YeM TTOMYYaTh ¢ YAATEHHOTO cepBepa IaHHble, KOTOPbIE OH TIPelBa-
PUTEIBHO Ty/a OTIIPABUIL.

HepoctaTkum

HepmocTarok 3T0ro METOA COCTOUT B TOM, YTO OOIIU JOCTYI U3 PA3HBIX MECT Ha-
CTPOUTH U MOJYUYUTH CJIOKHEE, YeM OOBIUHBIN ceTeBOil goctyn. K mpumepy, ajs
OTHPAaBKU JAHHBIX B PETIO3UTOPHUIL CO CBOETO IOMAIITHET0 KOMITBIOTEPA BaM HYKHO
Oy/leT CMOHTHPOBATH YaJIEHHBII IUCK, a 3TO OoJiee MeJIJIEHHAsI U CJI0KHAST TIPOIie-
ypa, 4eM JIOCTYTI 110 CETH.

Taxske caeyer yIOMAHY Th, 4TO UCIIOTH30BAHHUE TTATIOK 0OIIEro I0CTYNa AaJIeKO He
BCEr/la sIBJISIETCSI CAMbIM OBICTPBIM c1I0c060M PaboThl. JIOKAAbHBIN PETO3UTOPUL
bYHKIIMOHUPYET GBICTPO TOIBKO NP HATUYUHK OBICTPOTO IOCTYIIA K JaHHBIM. JlocTyTr
k perodutopuio B cucteme NFS uacto mesientee gocrymna no nporokosy SSH na
TOM JK€ CAMOM cepBepe, pu KotopoM Git MoskeT paboTaTh ¢ JJOKATbHBIMU JIUCKAMU
Ha Ka’XKJ0i1 cuCcTeMe.

MNpoTokonbl cemencTBa HTTP

Baanmonetictus Git o mporokosy HTTP ocymiectsistiores B 1Byx pexxnmax. J{o Bepcun
Git 1.6.6 cymiecTBoBaI BCEro oiuH CIoco0, 0ueHb IPOCTOM U B 0OIIEM CIydae AatoNiuii
JOCTYII TOJIBKO Ha ureHue. B Bepcun 1.6.6 nosiBuiics HOBbIM, 60jiee MHTEIEKTYaIbHbII
IIPOTOKOJT, TIO3BOJISIONTHH cucteMe Git peaym3oBaTh repeiauy IaHHBIX TPUMEPHO TAKUM
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ke 00pa3oM, KaK 5T0 IIPOUCXOAUT 10 IIpoTokory SSH. B mocienme rofsl omyJ/sipHOCTh
atoro HoBoro poTokosa HTTP kpaiite Bo3pociia, Tak Kak [OJIb30BaTEISIM ITPOIIE ¢ HUM
paboTaTh, a B3aUMOJENCTBUSI OPraHn30BaHbl HAMHOTO akKypaTtHee. bojiee HoBast Bepcust
YaCTO HAa3bIBAETCSI <MHTEJIEKTyalbHbIM» IpoTokoaoM HTTP, B To Bpems Kak 6osee
CTapyIio Ha3bIBAIOT «IIPOCThIM» MpoTokosoM HTTP. IlepBbiM mes10M MBI paccCMOTPUM
<«MHTEJUIEKTYAJIbHYIO» BEPCHUIO.

MHTennekTyanbHbIi npoTokon HTTP

WNnrennexryanpuprii nporokoa HTTP ¢gyrknmonnpyer Bo MHOroM aHaJOTUYHO TIPO-
tokory SSH nmm Git, Ho niepesaeT nannbie yepes ctanaptabie moptel HTTP /S u nosib-
3yercs paznuuabiMu Mexanuamamu HTTP-ayrentudukanmnm. To ecTsb mosib3oBaTessiM
npoiie paborarh ¢ HUM, 4eM, HapuMep, ¢ SSH, Tak kak Bo3MOsKHA ayTeHTH(DUKAIIUSA
110 IMEHH I10JIb30BaTeJIs/TIapoJiio, II03BOJIAIONIast U30eKaTh HaCTPOUKU Kiodeii SSH.

B Hacrostiiee BpeMsi 910, MOKaMY, caMblil HOIYJISIPHBIN crtocob pabotsr ¢ Git, Tak Kak
HapsILy ¢ aHOHUMHBIM 00C/TY;KUBAaHUEM, KaK B CJIydae IPOTOKoJIa git://, OH JoIycKaeT
ayTeHTU(UKAIIIO 1 nbpoBaHue, aHaaornHo mporokosy SSH. U smecto Habopa URL-
AIIPECOB JIJIST ITOTO MOKHO 0OOHTHCEH BCETO OHIM a/IpecoM. EC/Ii MOTBITKA OTIIPABUTD
MaHHble B PEMO3UTOPHET COMPOBOKIAETCS TpeboBaHMeM ayTeHTH(hUKAIIH (YTO, KaK
IIPABIUJIO, ABJISIETCS HOPMOIT), cepBep IIpeiyiaraeT yKa3aTh MM 0JIb30BaTes U TTApOJIh.
To ke camoe IIPOUCXOAUT 1IPU IIOJIYyYeHUU JOCTyIIa Ha YTeHHe.

ITo cytu, nust Takux cayx0, kak GitHub, URL-azpec, 1CI0/Ib3yeMblii /151 IIPOCMOTPA
pernosuTopus B cetu (Hanpumep, https://github.com/schacon/simplegit[]), MoskeT 1pume-
HATbCA TaK)Ke U /14 KJIOHUPOBAHMA [IPU HAJTMYMU Y BaC [IPAB Ha 3aIIUCh.

MpocTon npotokon HTTP

Ecnu cepsep e pearupyet Ha nnTesnextyanbHbiil Bapuant HT TP, Git-kivent mosb-
3yercs ImpealiecTByioleii, 6oee nmpocroii Bepcueii mporokosa HTTP. C touxu speHust
HTOTO IPOTOKOJIA TOJIbIi Git-perosuTopuii 00cayKIBaeTcst Kak 0OblHbIe (hailibl ¢ BeO-
cepsepa. [Ipesnects npoctoro mporokosa HTTP cocrout B mpoctote ero nacrpoiiku. [To
CyTH, IOCTATOYHO IMOMECTUTH TOJbIi Git-pemodutopuii B kopueByio nanky ¢ HTTP-
MOKYMEHTaM¥ M HACTPOUTH XYK, cpabarbiBaioniuii mocie obHoBenus (post-update
hook). TTocsie aTOTO KIOHUPOBATH PEMO3ZUTOPUIT CMOIKET JHOOOH, KTO UMEET JOCTYII
K BeO-cepBepy, T/ie TOT PEMO3UTOPUI Pactioyoxke. [IpeslocTaBUTh AOCTYI Ha YTEHUE
o nporokosry HTTP MoxHO, HanmpuMep, CIeayommuM 00pasoM:

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

R IR IR U N 1Y

Bot u Bce. CpabarbiBaommuii mocie 0GHOBICHNST XYK, O YMOTYAHUIO YCTaHABINBAC-
Mblii ¢ Git, Gyer sanyckaTh KoMaHay (git update-server-info), obecneunBaonyio
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KOpPPEKTHOE cKaunBaHue nHbopMaluu 1 kiaonuposanue 1o nporoxory HTTP. Irta
KOMaH/1a BBITTOJIHAETCA [TOCJIe KaXKI0M OTIIPABKY M3MEHEHUI B PENIO3UTOPHI (CKaKeM,
o riporokosty SSH); rocsie aToro apyrue moJsib3oBarean MOTYT BBITOJIHUTD KIOHUPO-
BaHUe KOMaH/IOM:

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

B atom npumepe hurypuposai myTh /var/www/htdocs, 00menpuHITHI TPU HACTPOTiKe
cepBepoB Apache, HO BbI MOKeTE BOCIIOIb30BATHCS JIFOOBIM CTATHIECKUM BEO-CEPBEPOM —
JIOCTATOYHO MMOMECTUTH B HYKHYIO MANKYy roJiblii perozutopuii. lanabie Git B Takom
ciryuyae 00CIysKUBAIOTCS KaK 0ObIuHble cTaTndeckue (aiiibl (1oapoOHO sTa IpoLeasypa
paccmarpuBaetcs B riase 10).

B o6rmem caryuae BbI MOsKeTE JIO0 3aIyCTUTH CEPBEP C IOCTYIIOM Ha YTEHIE/3aMUCh 110
uHTesekTyaabHoMy porokony HTTP, mu6o npegocraButh 10CTyI K (aiizaM TOIbKO
Ha YTeHHUe Yepe3 OOBIYHBIN MTPOTOKOJL. BMecTe 9TH /1Ba BapHaHTa MPOTOKOJIA MPAKTIHICCKU
HUKOT/IA HE UCTIOJIB3YIOTCSI.

JlocTonHCTBa

JlocTonHCTBa, O KOTOPHIX MBI YIIOMSIHEM, OTHOCSTCSI K MHTEJIJIEKTYaJbHON BepCcuu
npotokosia. Hammane equroro URL-ampeca aiist Bcex THTIOB I0CTyTIa U TIPUTJIANIIEHNE
Ha BBOJL JIMYHBIX TAHHBIX, TOJBKO KOT/Ia 3TO TpebyeTest st ayTeHTH(hUKATINH, YITPO-
AT paboTy KOHEYHOTO MOTb30BaTeNst. AyTeHTH(hUKAIINS TT0 UMEHHU TIOb30BATEST
U TTapOJTIO TaKKe SIBJSETCS] OTPOMHBIM MPENMYIIEeCTBOM Tiepes; mpoTokosoM SSH,
Bellb TTOJTh30BATEJI0 HE TIPUXOAUTCS JIOKAJAbHO TeHepupoBaTh SSH-kmfoun u ot-
MPABJISTH CBOW OTKPBITHIE KJIIOYH HA CepBepP, YTOOBI TTOMYUUTh BO3MOKHOCTD ¢ HUM
B3anMO/IeficTBOBaTh. /7151 MeHee ONBITHBIX TIOJB30BaTE e 1 TIOTh30BATENEH CUCTEM, B
KOTOPBIX TpoTok0oT SSH He cTOTh pacipocTpaneH, penaroniy GakToOpOM CTAHOBUTCS
mpocToTa puMenenusa. K tomy ke, paccMaTpuBaeMblil MpoToKoJI paboTaeT GbicTpee
n parmonanbHee, yem SSH.

Kpowme TorO, OCTYT HAa YTEHNE PETIO3UTOPUS MOKHO OPTaHU30BATh O MIPOTOKOJIY
HTTPS, natoriemy Bo3MOKHOCTD HhpoBaTh Tpadhuk. MOKHO faske 3aCTaBUTh KINEHTOB
MOJIB30BATHCS CHEIMATBHBIMY MOAMNCAaHHBIMU SSL-cepTrdukaTamu.

Etite ofHUM TTI0COM SIBJIsIETCsI TOT (hakT, UT0 GJIarogapst IMUPOKON PacipoCTPAHEHHOCTH
nporokosia HTTP /S kopniopaTushbie haepBoJIbl 3a4acTyIO HACTPOEHBI Ha TTPOITYCK MTPO-
XOJISANIET0 Yyepe3 3T MOPThI Tpaduka.

HepoctaTku

Ha nexoropeix cepsepax Hactpouts Git o nporokosy HTTP/S cioxuee, uem mo SSH.
Ho B ocranbiom ipu pabote ¢ Git pyrie IpoTOKOJIbI JEMOHCTPUPYIOT MAJIO IPEUMY-
IIEeCTB Iepe/l MHTEIeKTyaabHbiM 1poTokoaom HTTP.

Ecmm Bo1 ncnossayete porokos HTTP g aBTopusoBanHoil oTripaBkr mHGOPMAIUU Ha
cepBep, IOCTOSAHHO BBOAUTD yUeTHbIE AaHHbIe CJI0XKHee, 4eM OJIMH Pa3 BOCII0JIb30BaThCs
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kiodamu B caydae SSH. OziHako cymiecTBYIOT pasinyHble MHCTPYMEHTBI KIITMPOBAHU
yuyeTHbIX gaHHbIX, Hanpumep Keychain B OSX u Credential Manager B Windows, 06-
JIeTYaIolue 3Ty POIIEYPY.

MpoTtokon SSH

B cayuae camoctositestpHOTO X0CTHHTA /11 Git yatiie Bcero ncnosb3yeTcs mpoTokon SSH.
[leno B Tom, uto noctyt o SSH yske HacTpoeH Ha MHOTHX cepBepax, ¥ JlajKe eI OH
OTCYTCTBYET, 9TO JIETKO MOKHO uctpaBuTh. Kpome Toro, SSH — ato nmporokosr ¢ mpo-
BEPKOII MOIJIMHHOCTH, a OJ1aroiapst TOMY, YTO OH UCIIOJIb3YeTCsl IIOBCEMECTHO, €r0 JIETKO
HaCTpPamBaTh U IIPUMEHSTh.

[l kmonuposanus Git-periosuropus 1o SSH ykasbiBaercs npedukc ssh://URL, Ha-
pUMep:

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

[TpoTokoJ MOKHO He yKa3bIBaTh — B 3ToM ciaydae Git 1o ymosraanuio mpesrnosaraer SSH:

$ git clone user@server:project.git

Kpowme Toro, MOJKHO He yKa3bIBaTh UM M0JIb30BaTess. B atom cirydae Git 3azeiicTByeT
JAHHBIE TT0JIb30BATEISI, aBTOPU30BABIIETOCS B CHCTEME.

JloCTOMHCTBA

¥ nmporokona SSH MHOkeCcTBO TOCTOMHCTB. Bo-11epBbIX, OH JIETKO HACTPAUBAETCH —
SSH-1eMOHBI BCTPEYAOTCs: MOBCEMECTHO, ¢ HUMHU YMEIOT paboTaTth MHOTHE CeTeBbIe
AJIMUHUCTPATOPbI, OHU YK€ HACTPOEHBI BO MHOTUX JUCTPUOYTUBAX OMEPaIiMOHHbIX
CUCTEM WJIU K€ TaM €CTh MHCTPYMEHTBI JIJIs1 yIIpaBJaeHus UMU. BO-BTOPBIX, TOCTYTI 110
SSH 6esoracer — Bee laHHbIe TIEPeIaloTes B 3a1MPOBAHHOM BUJIE U C TPOBEPKOIT MO/~
muaHoctr. Hakownern, mogo6no nporokonam HTTP/S, Git u nokansaomy, SSH nenaer
JAHHbIE TIepe/] epeadeii MaKCUMaJIbHO KOMIIAKTHBIMU.

HepoctaTku

K coxanenwuio, nporokos SSH He s1aetT BO3MOKHOCTH aHOHUMHOTO JIOCTYTIA K PETIO3UTO-
puio. Y KasKIO0ro A0JKeH ObITh ZOCTYII K Balieil MammHe 110 SSH, naske eciiu pedsb uier
TOJIBKO O UTEHWH, YTO COBEPIIIEHHO He TIO/[XO/UT JIJISl IPOEKTOB C OTKPBITHIM UCXOTHBIM
konoM. Eciiu paGoTa ocy1iecTBIIsIeTCs TOJIBKO B IIPeeiaX Ballleil KOPIOoPaTUBHOI ceTH,
nporokos SSH MokeT oka3aTbcsl €/IMHCTBEHHBIM, C KOTOPBIM BaM IIPUIETCS UMETh
nejio. Ecin ke Tpebyercs aHOHUMHBII JOCTYII Ha YTE€HIE MAaTEPUAJIOB IIPOEKTA, HO IIPU
3TOM BbI XOTUTE UCIOJIb30BaTh SSH, oTrpaBKa JaHHbIX B PEITO3UTOPUI HACTPAUBAETCS
110 9TOMY TIPOTOKOJY, & JIJIsl UX CKAUYUBAHUS JIPYTUMHU TI0JIb30BATEISIMUA BaM TTPUJIETCS
MPUYMAaTh YTO-TO JIPYTOE.
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MpoTtokon Git

Bwmecte ¢ Git mocraBssieTcst crienaabHBIN IEMOH, KOTOPBIH ciynraeT mopt 9418.
ITOT JEeMOH MPEJOCTaB/SET CEPBUC, HAIOMUHAIONKIT IpoTOK0J SSH, HO Ge3 Heo6xo0-
AUMOCTH ayTeHTHhUKaIuu. [st paboThl pero3uTopust mo mpotokosy Git Heo6xXxoanmo
cosath (aiir git-export-daemon-ok, 6e3 HETo IEMOH 00CIYKIBATh PETIO3UTOPHI HE
6yner. Ho o cpecTBax 6e30MacHOCTH B IaHHOM cJrydae pedb He uzeT. Penosutopuii Git
MOJKET OBITH IOCTYIICH JIJIST KITOHUPOBAHUS MJIU BCEM, UM HUKOMY. JTO 03HAUYAET, UTO
B 00IIEM cJydae Mo 3TOMY IMPOTOKOJY JaHHbIC Ha CepBEP OTIPABISTh Hellb3st. Ecin
OTKPBITH JIOCTYTI HAa 3aMKCh, TO M3-32 OTCYTCTBUS ayTEHTH(UKAIINYT KTO YTOJIHO, 3HAS
URL-azpec Baiero mpoekTa, CMOKET BHOCUTH Tyaa uaMeHeHus. Ho Takoe ObiBaeT
KpaifHe peaKo.

JloCTOMHCTBA

3agactyio mpoTokoJ Git SIBISIETCST CAMBIM OBICTPBIM 13 IOCTYITHBIX CETEBBIX MTPOTOKOIOB
nepe/iaun JIAHHBIX. B ciydae mpoekTa ¢ OTKPBITBIM JIOCTYTIOM W MONIHBIM TPaUKOM
UIH GOJIBITOTO MPOEKTA, B KOTOPOM [IJIsT OTyYeH s IOCTYTIa Ha YTeHre He TpeOyeTcst
ayTeHTU(hUKAIMS, CKOpee BCETO, BAM UMeET CMBICT HACTPOUTh Git-geMoH. OH UCITOIb-
3yeT TOT JKe CAMBIIl MEXaHW3M TIepeadn JAHHBIX, 4TO U mpoTokoa SSH, #o 6e3 3arpart
Ha mudpoBaHUe U ayTeHTU(PUKATIHIO.

HepoctaTku

Henocrarkom mpotokosia Git aBisercd orcyTeTBue aytentudurannu. [loatomy nc-
10JIb30BATh €T0 B KAYECTBE €JMHCTBEHHOTO CPENCTBA IOCTYIIA K IIPOEKTY HEIKeIaTe b=
Ho. B ob1em cayuae oH paboraer B mape ¢ nporokosom SSH uau HTTPS, koropbiit
obecIieunBaeT HECKOJIBKUM PazpaboTInKaM JOCTYII Ha Tepelady JaHHBIX (3aIliCh),
B TO BPeMsI KaK HYJK/bl BCEX OCTAJbHBIX 00CIYKUBAET MPOTOKOJ git://, maiouiuit
JOCTYII TOJIbKO Ha uTeHune. Takyke 9TO OMUH U3 CAMbBIX CJIOXKHO HACTPAUBAEMBIX IIPO-
TOKOJIOB. [1Jist Hero HeOOXOIMM COOCTBEHHBIN IEMOH, TPEOYIOIIHIT HACTPOUKHU CIIyKOBI
xinetd wiu eil moOGHOM, YTO JaJieKo He Beeraa Jierko. Kpome toro, haepBost 1o/KeH
MPEeOCTABIIATD A0CTYI K TOPTY 9418, KOTOPBIN He OTHOCUTCA K CTAHIAPTHBIM [TOPTaM,
BCeT/ia OTKPBITBIM KOpIopatuBHbiMu (haepBosiamu. HensBectiibie IOPTHI OCTEIHIMU
0OBIYHO GJIOKUPYIOTCSL.

Hactponka Git Ha cepBepe

A Teniepb Mbl TOTOBOPHUM 0 HacTpoiike Git-cirykObl, 3aM1yCKaroLIeil 9TH TPOTOKOJIBI
Ha BameM coOcTBeHHOM cepBepe. Jlig HavyaabHOR HacTpoiiku jgio6oro Git-cepsepa
TpebyeTcsl 9KCIOPTUPOBATH CYIIECTBYIOIINI PEIIO3UTOPHII B HOBBII PEIIO3UTOPHIA,
oKa He UMeroIuii paboueil nanku. OOBIYHO 3TO HOCTATOYHO IIPOCTast IPOIIELYyPa.
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s ee BbIIOIHEHUA BaM oTpebyeTcst KoMaHga clone ¢ mapamerpoM - -bare. ITo cymie-
CTBYIOIIEMY COTJIAaIIEHUIO MMallKKU C TOJIBIMU PEITO3UTOPUAMUA UMEIOT paCllIMpeHne . gitI
$ git clone --bare my_project my_project.git

Cloning into bare repository 'my_project.git'...
done.

NMPUMEYAHMUE

B 3TOM pasgene AeMOHCTPUPYIOTCS KOMaHAbl U AeWCTBUSI, HeobxoauMble ans 6a30Boi,
YMpOLLEHHON YCTaHOBKW Ha CepBepe C onepaLMOHHOM chcTeMol Linux, XoTs AaHHble CiyxObl
MoryT paboTaTbh U Ha cepBepax C ornepaumoHHbIMM cucteMamu Mac n Windows. PasymeeTcs,
HacTpolika paboyero cepeepa BHYTPW KOHKPETHOW MHbPACTPYKTYpbl NOTPebyeT pasHbiX Mep
6€30MacHOCTM 1 CBOMX MHCTPYMEHTOB B KaXKA0W CUCTEME, HO B JAHHOM C/lyYae Mbl MbITaeMcs
ccopMupoBaTb Y Bac obliee NpeAcTaBieHne 0 NopsiaKe AENCTBUN.

Konusa nanabix n3 manku Git go/mkHa TOSIBUTHCS B TIAlTKe my _project.git.
ITO IPUMEPHO IKBUBAJIEHTHO CJIe/IYTOTIEN 3aITICH:

$ cp -Rf my_project/.git my_project.git

Kondurypamonusii ¢haiin B 5ToM ciydae OyaeT cogepKarh Hapy HeGOIbUINX OTINYNIA,
HO JJIs1 HAIUX IeJieil onn HecymecTsennsl. Komanga 6eper Git-penosutopuii 6e3 ero
paboueii TTAlKU U CO3/[AeT MANKY KOHKPETHO JIJIsl HETO.

Pa3sMelleHne Ha cepBepe rofioro peno3nTopus

Tenepn, korga y Bac €CTh KOIMUS TOJIOTO PEO3UTOPHUS, ee HY>KHO TOMECTUTD Ha cepBep
M HACTPOUTD TTPOTOKOJIBI. MBI Mpe/iosaraeM, 4To y Bac yKe eCTb IIOJTHOCTHIO TOTOBbIH
K pabote ceprep git.example.com ¢ gocTynom o porokosy SSH, a Bce CBOM pernosu-
TOPUHU BBl XOTUTE TIOMECTUTD B TTanky /opt/git. Ilpeanonaraercd, yTo Takas namka Ha
cepBepe yKe CyIIeCTBYET, TTOITOMY HOBBIHM PEIO3UTOPUH MOKHO TIOJYYUTD IPOCTBIM
KOITMPOBAHUEM:

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

[Tocaie aToii oniepanuu pyrue noJab30BaTeu, UMEIOIIHe IOCTYII Ha 3TOT CepBep 110 MPo-
Tokosy SSH 1 11paBo unuTaTh cojiep:KIUMOoe Tarku /opt/git, MOryT KJIOHMPOBATH Balll
Pero3uTOpuil KOMaHAOM:

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

Ecom y takoro nosibzoBatesist 6yyT ele U IpaBa Ha 3aluch B Manky /opt/git/my_
project.git, y Hero aBToMaTUYeCKU MOSABUTCS BO3MOKHOCTD OTIIPABJISATD CBOU (DAJIbI
B perio3duTopuil. Tak:ke apromaTryecku Git KOPpEeKTHO peasin3yeT IpaBa Ha 3aIlCh I
IPYIIIbL, €CJIM 3allyCTUTh KOMaHay git init ¢ mapamerpowm --shared:
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$ ssh user@git.example.com
$ cd /opt/git/my_project.git
$ git init --bare --shared

Bor BUNTE, HACKOJIBKO ITPOCTO B3ATb Git-pEHOSI/ITOpHﬁ, CO3/1aThb €T0 I'oJIyI0 BEPCHUIO 1 110~
MECTUTD Ha CEPBEPE, K KOTOPOMY Y BaC 1 BalllX KOJIJIET €CTb JOCTYII 11O ITPOTOKOJIY SSH.
ITocse aTOTO BBI MOKETE COBMECTHO pa6OTaTb Hal O6H.[I/IM IIPOEKTOM.

BaskHO OTMETHTD, UTO 3TO BCE, UTO TPeGYETCs CAeatTh s moydenus: pabouero Git-
cepBepa ¢ JIOCTYIIOM JIJisl HECKOJIBKHX YeIOBEK, — J00aBbTe Ha STOT CEPBEP YUETHbIE
samucu, ymerorue paborars ¢ SSH, u moMecTuTe roJiblii PEO3UTOPUil B TAKOE MECTO,
‘{TO6IJI Y BCEX 3aMHTEPECOBAHHDBIX JINI] 6IJIJII/I IIpaBa Ha YTE€HUE U 3aIIUCD. bBouibiie Hukaknux
MaHUILYJIAIUI He TpeGyercs.

Jlasiee Mbl paccMOTpuM OoJiee CI0XKHbIE BAPUAHTBI HAcTPoiiku. K nprMepy, Bbl y3Haere,
Kak 060HTHCH 6e3 CO3IaHNS YUETHBIX 3aMUCelt I Kask/I0T0 MOJIb30BaTest, Kak obecrie-
YUTH OBIIHIT OCTYIT Ha YTEHVE PEMO3UTOPHER, KAK HACTPOUTH MOJIb30BATEILCKIE BEO-
unrepdeiicel, kKak paboraTh ¢ uHcTpyMerToM Gitosis u Muoroe apyroe. Ho momuure, 4to
cepBepa ¢ 10CTynoM 1o potokoy SSH u rosioro perozuropust 60Jiee ueM J0CTaTOuHO,
ecsu pedb uzieT o pabore HeGOMBIION TPYIIIBI Hajl 3AKPBITHIM TPOEKTOM.

MpoCTble HAaCTPOMKM

Ecam BBl paboTaere B HeGOIBINOM (PUPME HIIN TOJIBKO MBITAETECh BHEAPUTH Y ceOst
Git, umest HeBOIBITIOE YKCIO Pa3pabOTUNKOB, MPOTIECC HACTPONKY OY/IET AOCTATOUHO
npocTbiM. OZIHUM M3 CaMbIX CJIOXKHBIX acleKToB HacTpoliku Git-cepBepa sBjseTCS
yIpaBJieHue 10JIb30BaTeaIMu. Beib Korjna HyKHO 1aTh HEKOTOPBIM 110JIb30BATEISAM
IIpaBa TOJbKO Ha YTEHUE U3 PEIIO3UTOPUEB, a IPYTUM IIpaBa Ha YTEHHUE U 3aIIHCh, 33/1a4a
YCIIOXKHSETCS.

[octyn no npotokony SSH

ITpu HamMuuK cepBepa, K KOTOPOMY Y BCeX PaspabOTUUKOB YiKe €CTh JOCTYII 110 MPO-
Tokosry SSH, mporiie Bcero pacrosiokuTh MepBbI PETIO3UTOPUI TaM, TaK KaK B 3TOM
cilydyae MpakTHYecKy 00JIbllle HUYero He HYsKHO gesiaTh (Kak Bbl MOIJIN yOEIUThCs B
npeabiayeM paszieie). Ho eciu Tpebyrorest Goiee CI0KHbIE IIPpaBa J0CTYIIa K PEIO3u-
TOPHSIM, MOKHO Peaii30BaTh 9TO Yepes 00bIUHbBIE IIPaBa A0cTyIa (ailJIoBON cHCTEMBI,
HCTIOJIb3YEMOI Y BaC Ha CEpPBepe.

Ecuiu sxe pernosuropuii OyieT paciosiaraTbCst Ha CEPBEPE, TJle He Y BCEX WIEHOB paboueil
IPYIIIIbBIL, KOTOPBIM TPeOYIOTCS MIPaBa Ha 3allUCh, €CTh YYETHBIE 3aIUCH, TOCTYII 110 TPO-
tokosry SSH npuzetcs HacTpansath BpyuHyto. [Ipeanosnaraercs, uto cepsep ¢ 1OCTYIIOM
o mpotokosry SSH y Bac yzke ecTb.

Cy1ecTByIOT pasHble CII0COObI MTPEIOCTABIEHUS TOCTYTIA YIeHaM TPYIIbl. Bo-1epBbix,
MOJKHO CO3/IaTh /IS KXK/I0TO U3 HUX YYETHYIO 3alIMCh. DTO CaMoe IIPOCTOE, YTO MOKHO
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C/1eJ1aTh, HO IIPOLE/IyPa MOKET OKa3aTbCs yTOMI/ITeJIbHOI';I. Bpﬂ}l JIM BaM 3aX0YETCS KazK bl
Pa3 BBIITOJIHATD KOMaHy adduser u MIpUAYyMbIBaATh BpEMEHHDbIE TTapOJIN.

Bo-BTOPBIX, MOJKHO €O3/1aTh Ha paboveil MAIIMHE e[ITHOTO MOJIb30BATEIsI C UMEHeM git,
MOIMPOCHUTD KasKI0TO, KOMY TPeOYyeTCsl IOCTYI Ha 3allUCh, IPUCTATh CBOW OTKPBITHII
ko4 SSH u 106aBuTh Bee npucianuble Kaoun B daiin ~/ . ssh/authorized_keys
HOBOTO 1O/Ib30BaTess git. IMeHHO yepe3 9TOro moJIb30BATENS BCE TIOAYYAT AOCTYI K
KOMITBIOTEPY. TO HUKAK HE MMOBJIUSIET HA JAHHbIE KOMMUTOB — yYeTHAST 3aIUCh, U3 KO-
TOPOU BBI COEINHSIETECH C CEPBEPOM IO TPOTOKOIY SSH, He 3aTparuBaer 3anvcaHHbie
BaMU KOMMUTDHI.

Ene MoskHO caenaTh Tak, uto6br SSH-cepsep onosHasas Bac yepes LDAP-cepsep uium
IPYyTOe TIEHTPATI30BAHHOE CPEJICTBO ayTEHTU(MUKAIIIH, KOTOPOE Y Bac yxke ecTb. [Ipu
YCJIOBUH JIOCTYTIA KAXK/IOTO TOJIB30BATEIsI K KOHCOJH Oy/1eT paboTaTh o060 MEXaHU3M
ayTeHTHhWKAINY 110 poTokosy SSH.

Co3gaHune OTKpbITOro Kkno4va SSH

Kak yske roBopuiiocs, muorne Git-cepBepbl IPOU3BOIAT Ay TEHTUMDUKAIIIO 1O OTKPBI-
ThiM KJtodyaM SSH. Kas/biii mosib3oBaTe b Balieil CUCTEMbI JIOJIKEH CreHEPUPOBATD
cebe TaKoI KJTH0, eCJIM OH MOKa OTCYTCTBYET. DTOT MIPOIIECC TPOUCXOAUT OAUHAKOBO BO
BCEX OIePALIMOHHBIX cucTeMaX. IIepBbIM JIeJIOM HYKHO YOEAUTHCSA B OTCYTCTBAN KJIIOUA.
[To ymomuanuio nosb3oBatesnbckie SSH-kmoun xpansares B nanke ~/ . ssh Kakmoro
noJib3oBaresist. [IpOBEpPUTD, €CTh JIM KJIH0Y, MOKHO, 3aii/Is1 B 9TY TAIKy U 0TOOPA3UB ee
COZIEPIKUMOE:

$ cd ~/.ssh

$ 1s

authorized_keys2 id_dsa known_hosts
config id_dsa.pub

Hawm nysxHa napa aiios ¢ TakumMu MMeHaMU, Kak, K TpuMepy, id_dsa wim id_rsa,
U COOTBeTCTBYIOMIMIA (haii ¢ paciiupenueM . pub. Daiis ¢ paciupenueM . pub conepKuUT
OTKPBITBIN KJTI0Y, & BTOPOH (haiisl — 3aKpbIThIi Kitou. Eci Takux ¢aiinos HeT (a MOKeT
OBITh, HET U MANKK . SSh), IX MOJKHO CO3/IaTh B IIporpamMme ssh-keygen, KOTopas B otie-
paIoHHbIX cucremMax Linux/Mac nocrasiisiercst BMecte ¢ makerom SSH, a 8 Windows —
BMecre ¢ naketoM MSysGit:

$ ssh-keygen

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.
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The key fingerprint is:
d0:82:24:8e:d7:f1:bb:9b:33:53:96:93:49:da:9b:e3 schacon@mylaptop.local

ITepBbiM Zies10M BBl yKa3bIBaeTe, I7ie Bbl XOTUTe COXPaHUTD KJiod (. ssh/id_rsa), satem
Bac JIBa/Ibl IIPOCAT BBECTH LIaposibHylo ¢dpasy. Eciu Bbl He XOTUTe BBOAUTD 11apOJIb,
KOI'/Jla UCII0JIb3YeTe KJIIOY, [IPOIIYCTUTE ITY Ollepaluio.

Tereps k104 ciie/lyer otocyarh ajiMmuHuctpatopy Git-cepsepa (IIpe/iosaraercs, YTo
Hactpoliku Baiiero SSH-cepsepa TpeOyIOT OTKPBITBIX Kiiodeil ). J{Jist 9T0ro HysKHO CKO-
MUPOBATH COZIepsKUMOe (haiiia . pub 1 OTIIPABUTH €T0 TI0 AIEKTPOHHOI TouTe. OTKPBITHIE
KJITOYU BBITJIAIAT IIPUMEPHO TaK:
$ cat ~/.ssh/id_rsa.pub
ssh-rsa AAAAB3NzaClyc2EAAAABIWAAAQEAk1OUpkDHrfHY17SbrmTIpNLTGKOTjom/BWDSU
GP1+nafzlHDTYW7hdI4yZ5ew18IH4IW9jbhUFrviQzM7x1ELEVF4h91FX5QVkbPppSwgocda3
Pbv7k0d3/MTyB1WXFCR+HA03FXRitBgxiX1nKhXpHAZsMcilLq8V6RjsNAQwdsdMFvS1VK/7XA
t3Fa0JoAsncM1Q9x5+3VOWw68/eIFmblzuUF1jQIKprrX88XypNDvjYNby6vw/PbOrwert/En
mZ+AW40ZPnTPI89ZPmVMLuayrD2cE86Z/i18b+gw3r3+1nKatmIkjn2s01d@1QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

BoJiee 11oapo6HY10 MHCTPYKIUIO 110 co3gannio SSH-K/odeil B pasHbIX OllepaliuOHHbIX
crcTeMax MOKHO HallTi B pykoBojictBe GitHub mo SSH-kitouam, KOTOpoe HaXOAUTCSE
1o azapecy https://help.github.com/articles/generating-ssh-keys.

HacTtpoWika cepBepa

PaccemotpuM HacTpoiiky poctyma o npotokony SSH Ha ctopone cepsepa. B natem rnpu-
Mepe JUIsT ay TeHTUUKATINT TTI0Jb30BaTeseii GyieT MpUMeHSThCsT MeTojl authorized_keys.
[Ipeamosnaraercest, 9YTO y Bac yCTAHOBJIECH CTAHAAPTHBIN AucTpubyTus Linux, HampuMep
Ubuntu. TTepBbiM /1eI0M HYKHO CO3/IaTh TT0JH30BaTEs git U MANKY . SSh It 3TOTO
MIOJTb30BATEJIS:

$ sudo adduser git

$ su git

$ cd

$ mkdir .ssh
3aTeMm /I HTOTO MOJIb30BATES HYKHO 106aBUTh OTKPbIThIe SSH-KII0UM Kakoro-mu-
60 paspaboTuuka B ¢aiin authorized_keys. IIpeIioioxKumM, 4TO Bbl HOJYYUIN 110
3JIEKTPOHHOI ITOYTE HECKOJIBKO KJII0Yeil N COXPAaHUJIM UX BO BpeMeHHBIX daiinax. Emle
pa3 HallOMHUM, KaK BBITJIS/ST OTKPBIThIE KIIOUH:

$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1lyc2EAAAADAQABAAABAQCBOO7N/ww+ouN4gSLKssMxXnBOVfILGtAL

03jG6rs6hPBO9j9R/T17/x41hIAGF3FR1rP6kYBRsWj2aThGwEHXLMY/ 52y tK6Ztg3RPKK+4k

YFh6541NYSnEAZUXz@j TTyAUfrtU3Z5E003C40x0j6HOr fIF1kKI9MAQLMdpGW1GYEIGSIEZ

Sdfd8AcCIicTDWbgLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6ILtPofwFBlgc+myiv

07TCUSBALQ1gMVOFq1I2uPWQOkOWQAHUKEOMFjy2]ctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JgglICUvax2T9va5 gsg-keypair
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BsI mpocto nobasiisgere aTH K04 B ¢BOi (aiin authorized_keys:

$ 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

Tenepb MOKHO HACTPOUTD [IJIs1 HUX TOJIBII PENO3UTOPUI, 3aIlyCTUB KOMaHy git init
¢ mapaMetpoM -bare. B TakoM BuJle OHa HHUITMATU3UPYET PErosuTopuii 6e3 paboueii
HaIKU:

$ cd /opt/git

$ mkdir project.git

$ cd project.git

$ git init --bare

Initialized empty Git repository in /opt/git/project.git/

Teneps nospsosaresu John, Josie u Jessica MOTYT 106aBUTh 9TOT PEIIO3UTOPUI KaK
YIQJIEHHDIH 1 OTIIPABUTD TYy/Ia TIEPBYIO BEPCHIO MPOEKTA, Hajl KOTOPBIM OHU PaboTaioT.
Wmeiite B BULY, 4TO KasKIBIH pa3, KOT/IA BBl XOTUTE T0OABUTDH TPOEKT, KTO-TO JTOJIKEH
CO3/1aBaTh Ha cepBepe ToJblil permosutopuil. IlycTh cepBep, Ha KOTOPOM BBl HACTPOUIIN
M0JIb30BaTes git M PENMo3UTOPHii, Ha3piBaeTcs gitserver. Ecin oH HaxoanTCs BO
BHYTPEHHEH CeTH 1 BBl HACTPOUJIN CCHIJIAIONIYIOCS Ha aToT cepBep DNS-3anmch st
gitserver, KOMaHIAMHU MOKHO TIOJIb30BATHCS CJACAYIONUM 00Pa3oM:

# Ha komnbwTepe nonb3oBaTena John

cd myproject

git init

git add.

git commit -m 'initial commit’

git remote add origin git@gitserver:/opt/git/project.git
git push origin master

R R il R Y

OcrasibHbie MOTYT 6€3 TIPo6JIeM KJIOHMPOBATh 9TO XPAHUJIMIIE ¥ OTIPABJISTH Ty W3-
MCHCHUA:

$ git clone git@gitserver:/opt/git/project.git

$ vim README

$ git commit -am 'fix for the README file'
$ git push origin master

ITOT €11ocob 103B0JIsIET OBICTPO HACTPOUTH Git-cepBep ¢ I0CTYIIOM Ha YTEHHE U 3alTUCh
ISt HeGOJIBIION IPYIIIBI Pa3pabOTUMKOB.

CiieryeT 3aMeTUTD, YTO B HACTOIIEE BPEMS BCE TH 10JIb30BATEIN TaKKe MOTYT aBTO-
pHU30BaTbCS Ha cepBepe U MOJIYYUTh JJOCTYI K KOHCOJIN KaK 110JIb30BaTesb git. Ecau Bb
XOTUTE OTPAHUYUTD 3TY BO3MOKHOCTD, IOMeHstiiTe B hailie passwd KOMaHIHYIO 060-
JIOUKY Ha YTO-TO JIPYyToe.

OrpaHnunTh AaKTUBHOCTH TT0JIb30BATEST git TOJIBKO AecTBUSIMHA, CBI3aHHbIME ¢ Git, TI0-
3BOJISIET TI0CTABJIIEMAst C ITOM CUCTEMOI orpanrdyeHHas 0bosiouka git-shell. Yeranosus
ee B KauecTBe 000JIOUKH JJIsl aBTOPU3AIK [10Jb30BaTe sl git, BbI OTPAHIYKUTE JOCTYII
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ATOTO MOJIB30BATEST K 0OBIYHON 06010uKe. /7151 9TOT0 HYKHO yKasaTh git-shell BmecTo
bash i csh kak 060;10uKy aBropusanuu B (aiine /etc/passwd:

$ sudo vim /etc/passwd

B nuxneit yactu aToro daitia HaluTe MPUMEPHO TaKyIo CTPOKY:

git:x:1000:1000::/home/git:/bin/sh

3amenuTte /bin/sh Ha /usr/bin/git-shell (unm 3amycture komauay which git-
shell, 4ToObBI TOCMOTPETH, Ky/a 3Ta 060J04Ka yecTaHOBJIeHA). TTocie pelak THPOBaHIIS
CTPOKa IIPUMET BUJL:

git:x:1000:1000:: /home/git:/usr/bin/git-shell

Teneps nonb3oBarensb Git cMOKET nCIoab30BaTh SSH-coequHeme TOIbKO 17151 0OMeHa
naaabiMu ¢ Git-penogutopugmu. [Ipu monbITKe Jke 3afiTH HA cepBep Yepe3 KOHCOJb OH
MOJIYYUT OTKA3 B aBTOPU3AIIUH:

$ 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.

Ceresbie Git-komanpl 6y/1yT paboTaTh, HO Ha CepBep MONb30BATEIN 3aUTH HE CMOTYT.
Kak ciemyet 3 BbIBOJIa KOMAH/IbI, BB MOKETE U3MEHUTD JOMAIIHUN KATaJIOT MOJb30-
BaTeJsIs git, UTO cjlerka UBMEHUT MoBe/ieHre KoMaH/ bl git-shell. K npumepy, MOXHO
OTPaHUYUTH KOJIMYECTBO TPUHUMAEMbIX cepBepoM Git-KOMaH/I M OTPEAAKTUPOBATD
COODIIeHIEe, KOTOPOE YBU/IAT MOJI30BATENN TIPH MOTIBITKE 3aliTH Ha CepBep 10 MPOTO-
kosry SSH. JlJist mosry4eHust OTOMHUTENbHON HHMOPMAIMK IO HACTPOIKE 060J0UKN
UCNOJIb3YHTe KoMaHay git help shell.

Git-neMoH

Ternepb pacCMOTPUM MPOIIECC HACTPOIKHU JIEMOHA, OOCTYKUBAOIIETO PETO3UTOPUH TI0
nporokoy Git. to pacipocTpaHeHHbI BapuaHT gocTyna K Git-gaHHbiv 6e3 ayTeHTH-
dukarmu. HaroMuHaeM, 4To B 3TOM CJIydae Bce 00CTYKIMBAEMOE 10 IAHHOMY TIPOTOKOJTY
001EeJOCTYITHO B CETH.

Ecii cepBep, Ha KOTOPOM 3aIlyIieH JeMOH, HAXOUTCST He 32 (haepPBOJIOM, UCTTOJIb30BATh
€r0 MOKHO TOJIBKO JIJIST OTKPBITBIX TIPOeKTOB. Haxoasimuiicst oy 3anuToii haeppoJia
cepBep MOKET 00ecIedrBaTh JOCTYII Ha YTeHHe GOJIBIIOMY YUCIY JIOAeN NI KOMIIbIO-
TepoB (cepBePhI HENIPEPHIBHON NWHTETPALNU MU COOPKH ), €CJIU BbI HE XOTHUTE J0OABIATH
SSH-kJt04u 1714 BCeX 110JIb30BaTE .
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B mo6om cayyae Hactpoiika mpotokosia Git ocymiecTBIseTcst [0CTATOUHO MPOCTO.
[To cyTtu, mocTaTouHo 3TON KOMAHIBI:

git daemon --reuseaddr --base-path=/opt/git/ /opt/git/

[Tapamerp --reuseaddr 1103BoJIsIET CEPBEPY I1€PE3ArPY3UTHCS, He OKUAAST UCTEUEHIST
BPEMEHU OKUIAHUS CTAPOTO MOAKIIOUeH s, a Garoaps napamerpy - -base-path mosb-
30BaTEJIM MOTYT KJIOHUPOBATH IIPOEKTHI (€3 YKa3aHUsI [OJHOTO MyTH — IIyTh B KOHIE
KOoMaH bl coobiaer gemMony Git, rjie HaXoAATCs: IKCIOPTUPYeMbIe perosutopu. Ecim
BbI UCIIOJIb3yeTe (haepBoJI, B HEM JOJKEH ObITh OTKPBIT opT 9418 Ha KoMIbloTepe, Ha
KOTOPOM BBI BCE 9TO HACTPAUBAETE.

ABTOMaTHU3MPOBATH 3aIyCK TIPOIECCa B PEKUME JeMOHA MOKHO PasHBIMU CIIOCOGAMH,
3aBUCSIINMU OT OIIEPALIMOHHOI CHCTEMBI, ¢ KOTOPOi BbI pabotaere. Ha manmHe ¢ Ubuntu
MO>KHO MCII0JIb30BaTh crieHapuii Upstart:

/etc/event.d/local-git-daemon

B atoT daitn moMemnaeTcs Takoi clieHapuii:

start on startup

stop on shutdown

exec /usr/bin/git daemon \
--user=git --group=git \
--reuseaddr \
--base-path=/opt/git/ \
/opt/git/

respawn

ITo COO6pa>KeHI/I§IM 6e3011acHOCTH 3allyCKaTb 9TOTO IEMOHA KeEJIaTEJIbHO KaK I1TOJIb30-
BaTeJisl € IpaBaM# TOJIBKO Ha YTEHHUE PENTO3UTOPUEB. Z[]IH 9TOI'0 HYy’KHO CO3/[1aTb HOBOT'O
ITOJIb30BaTeJIA git- ro 1 3allyCTUTb U3-1I0/[ HETO /IEMOHA. I[JIEI IIPOCTOTHBI Mbl 3aITyCTUM
€TI0 U3-110/] TOT'O JK€ T10JIb30BaTECJIA, N3-110/] KOTOPOT'O 3allyllleHa OrpaHUYeHHasT 000J10YKa.

[Mocne mepesamycka kommbioTepa IeMoH Git cTapTyeT aBTOMAaTHYeCKU. ABTOMAaTHYECKUM
SIBJISIETCSI U €T0 TIEPE3aIyCK TocJIe 3aBepiiieHust paboThl. bes mepesarpysku ero MOKHO
MPUBECTH B AKTUBHOE COCTOSTHUE KOMAH/OM:

initctl start local-git-daemon

B apyrux onepanmoHHbIX CHCTEMaX MOYKHO BOCTIOIb30BAThCS CIEHApUeM xinetd cucteMbl
MHUIIHATU3AIIE SYySsvinit uim yeM-To elre, — TIaBHOE, YTOOBI KOMaH/y MOKHO OBLIO
3aIyCTUTD KaK JIeMOHA U KaKUM-TO 00pPa3oM 3a Heil TIPUCMaTPUBaTh.

3aTeM HYKHO yKa3aTb, K KAKMM PENO3UTOPUSIM IpeJocTaBsiercs aoctyil yepes Git-
cepsep 6e3 ayrerrrdukanuu. I Kaskaoro perosuTopust IIpu 9TOM co3zaercst daii
git-daemon-export-ok.

$ cd /path/to/project.git
$ touch git-daemon-export-ok

Hanuune storo daiina sisasiercs ayist Git CUTHAIOM TOTO, UTO € TIPOEKTOM MOKHO pabo-
Tath 6e3 ayTeHTU(DUKATIUH,
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NHTennekTyanbHbii NpoTokon HTTP

Wrax, Mmbl oprannzoBaim ayTeHTUMOUITMPOBAHHBIN 1OCTYI 110 TTpoTokony SSH u foctyn
6e3 ayTeHTU(UKAII 110 TIPOTOKOJTY git://, HO CYIIeCTBYET 1 IPOTOKOJI, IIO3BOJISIOIIIIT
00beMHNUTH 9T Belu. HacTpoiika 5Toro mpoTokoia, 1o CyTH, IIpecTaBiser co0ok 1o-
Gassienue Ha cepsep nocrasasgemoro smecte ¢ Git CGl-ciienapus git-http-backend.
ITOT CIleHAPUI CUUTBIBAET MYTh U 3aroJIOBKH, riepecbliaembie B UR L-azipecax, KoTopbie
nepenatorcs 1o nporokoay HTTP xomangamu git fetch u git push, u onpenemnsier,
MOJKET JIM KJIMEHT I0JIb30BAThCSA 9TUM [TPOTOKOJIOM JIJIsi paboThl (BCE KIIMEHThI, HAUH-
Hag ¢ Bepcuu 1.6.6, omycKaoT 3Ty BO3MOKHOCTD). EC/i BBISICHUTCS, UTO KJIVEHT HE B
COCTOSTHUU paboTaTh ¢ Hosiee HOBOIL, HHTEIJIEKTYaIbHOI BepCHeii TPOTOKOJIA, IJIs HEro
GyJIeT B3siTa cTapas IpocTast Bepeust (TO eCTh MOJIePKUBaeTCst 00paTHas COBMECTUMOCTb,
obecIieunBaroIias CTapbiM BEPCHAM KJIMEHTa BOBMOKHOCTh UTEHUS ).

PaccMOTpUM OCHOBHBIE ATAIlbl YCTaHOBKU. B 1arHOM ciyudae B kKauectBe CGI-cepBepa
Gyner ¢purypuposath Apache. Yuraresn, y KOTOpbix HeT gocTyma k Apache, MmoryT mpo-
nenaTh Ha Linux-marmmHe TpuMepHO cienyrolee:

$ sudo apt-get install apache2 apache2-utils
$ a2enmod cgi alias env

ITpu 5TOM Oy YT AKTUBUPOBAHBI HEOOXOUMBIE JIJIsI KOPPEKTHO paboThl MOy mod_cgi,
mod_alias n mod_env.

Terneps BHeceM jromoiHeHust B Koudurypanuio Apache, Tak kak Ham Tpedyercst ipeBpa-
TUTH cleHapuil git-http-backend B 06paboTunk Beeit mHMGOPMALNU, TPUXOASIIEH 110
nyTi /git Baiero BeG-cepsepa.

SetEnv GIT_PROJECT_ROOT /opt/git

SetEnv GIT_HTTP_EXPORT_ALL
ScriptAlias /git/ /usr/libexec/git-core/git-http-backend/

Bes nepemennoii cpenst GIT_HTTP_EXPORT_ALL Git 6yzer TOIbKO OTAaBaTh HE IPO-
HIEIITNM ayTeHTH(PUKAIMIO KIUEHTaM Pelo3uTOpuH, cojepskainiue daiia git-daemon-
export-ok, kak aro genaer Git-meMoH.

3aTeM Hy KHO c/IeJIaTh Tak, uToObl cepBep Apache pasperi 3a1pochl K JaHHOMY [Ty TH:

<Directory "/usr/lib/git-core*">
Options ExecCGI Indexes
Order allow,deny
Allow from all
Require all granted
</Directory>

Haxomnerr, ciemyer ycTaHOBUTD ayTeHTU(MDUKAIMIO HA 3aTTUCh, HATTPUMED TIPUA TIOMOTIH
BOT Takoro OJoka Auth:

<LocationMatch "~/git/.*/git-receive-pack$">
AuthType Basic
AuthName "Git Access"
AuthUserFile /opt/git/.htpasswd
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Require valid-user
</LocationMatch>

II]IH ITOTO HOTpe6yeTCH (1)3171.71 .htaccessc IMapoJIsAMUA BCEX NMEIOIIUX IOCTYII ITOJIB30-
BaTeJsieil. BoT kak BbBITVIAANUT ,Z[O63.B]IeHI/Ie B 9TOT (baﬁn noJib30BareJIs schacon:

$ htdigest -c /opt/git/.htpasswd «Git Access» schacon

CylecTByeT MHOKECTBO CII0COO0B ayTeHTH(HKALMN [0JIb30BaTesiell Ha cepsepe Apache,
BaM OCTAeTCs BBIOPATh U PEAIN30BaTh KAKOU-HUOY /b U3 HUX. MbI IPUBEIN IPOCTEHIINI
npuMep. Mbl OYTH yBEPEHBI, YTO 320/IHO BBl 3aX0THTE HACTPOUTH PAbOTY 110 IPOTOKOILY
SSL nia obecriedenust mudpoBaHus JaHHbBIX.

Mpbl He OyaeM CAMNIKOM JAETATbHO pacCMaTPUBATh OCOOEHHOCTH KOH(MUTYpaIun
cepBepoB Apache, Tak Kak Bbl MOKeTe pabOTaTh € IPYTUM CEPBEPOM U UMETH JIPYTHE
TpeboBanus k ayrentudurarnnu. OCHOBHAA UAES COCTOUT B HAIMIMK y cucteMbl Git
CGlI-crienapus git-http-backend, KoTopsiit 6eper Ha cebst Bce MPOIEAYPHI COTJIa-
COBaHUs JIJIsT OTIIPABKK ¥ TIpueMa JaHHbIX 1o npotokoay HTTP. Cam mo cebe 3TOT
CIIeHapWii He BBINOJHAET ayTeHTH(DUKAINIO, HO JIETKO MOKET KOHTPOJIMPOBATHCA Ha
YPOBHE 3aITyCKaionero ero Beb-cepsepa. ETo MOKHO UCMOMB30BATh MPAKTUYECKH Ha
mobom Beb-cepsepe, noguepxkupaioiieM CGI, Tak uyTo Bbl MoKeTe BbIOpaTh HanboJiee
yIOOHBII JIJIST BAC BAPUAHT.

NMPUMEYAHME

[lonosHUTeNbHbIE CBEAEHUS O HAaCTpOMKe ayTeHTUdbUKauum B Apache Bbl HallgeTe B AOKY-
MeHTaumm no agpecy: http://httpd.apache.org/docs/current/howto/auth.html.

NuTepdenc GitWeb

Wrtak, BbI HACTPOUJIK JIJIsI BAIIETO TIPOEKTa 0a30BbIil JOCTYII HA YTEHUE/3AICh U JI0-
CTYTI TOJIBKO Ha UTEHUE U, BO3MOKHO, He OTKA3aJIiCh OBl OT IPOCTOTO BeO-uHTEpdEiica.
Cucrema Git nocrasisiercst ¢ CGI-cuenapuem GitWeb, koTopstii mopoii ucosbayercst
MMEHHO JIJ1s1 9Toi e (puc. 4.1).

B Git cymiectByeT KOMaH/[a, TIO3BOJISIIONIAST BJIAJEIbllaM OOJErYeHHBIX CEPBEPOB, Ta-
KuX Kak lighttpd uiam webrick, ycranoButh BpemeHHbIH 9K3emiuisip GitWeb, uto0br
MOCMOTPETH, KAK OH Oy/IeT BBITJISIIETD B CJIy4ae KOHKPETHOTO mpoekTa. Ha MarnHax ¢
omnepaionHon cuctemoit Linux cepsep lighttpd 3auacTtyio y:ke ycTaHOBJEH, TaK YTO
JIOCTATOYHO BBITIOJIHUTH KOMaH/ly git instaweb u3 nanku Bamtero npoexra. Onepariu-
onHas cucteMa Leopard Ha KoMiboTepax Mac OCTaBJISIETCST € TIPEYCTAHOBIEHHBIM
si3pikOM Ruby, mosTomy, HaBepHOE, B 9TOM cJiydae Jydliie M0Jb30BaThCs CEPBEPOM
webrick. [To ymosuanuio koman/a instaweb soisbiBaet 06paboTunk lighttpd, moatomy
BaM 110TpebyeTcst mapameTp - -httpd.
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projects / .git / summary 33 gt
summary | ghortiog | kog | commit | gommitdit | tree | commiz _ : | ¥ search: i
Unnamed it this fie ion' 1o name the

owner Ben Straub
last change Wed, 11 Jun 2014 12:20:23 -0700 (21:20 +0200)

shartiog

2014-06-11 Caros Marfin... remote: update documentation sevoomen | |orgnEAD]

2014-08-11  Vicen! Marti Merge pull request £2417 from y-fi

2014-06-10 Carios Martin... revwalk: more sensible array handling

2014-06-10 Vicent Marti Merge pull request #2416 from libgit2'emn/treebullder... R | SOy | irte | Aot
20140610 Carlos Martin... pathspec: use C guards in header ‘S | et | e | Rt
2014-06-09 Carfos Martin... tresbuilder: insert soried R )
20140609 Carlos Martin... remote: fix rename docs ‘S | gorat! | ree | pnamshet
2014-06-08 Carfos Martin... Merge branch 'emn/soversion’ into development ‘S | commidl] | [ree | pousehot
2014-06-08 Carfos Marfin... Bump version io 0.21.0 ERTINT | GRTIRIAN |12 | AnRAn
2014-06-08 Carfos Marfin... Change SOVERSION at AP breaks e | ol | e | rimt.
2014-06-08 Vicen!t Marti  Merge pull est from veaem

2014-06-08 Vicen! Marti  Merge pull request #2609 from phielley/'win32_thread_fixes ‘S e | e | Eosmhel
20140607 Phillp Kelley ~ React to review feedback £ | sormial] | ree | hoeated
2014-08-07 Philip Keey  Win22: Fix object::cache::threadmania test on x84 0T | GRTIIGN | e | Sraens
2014-06-07 Philip Kelley ~ Merge pull request #2408 from phielley/win32_test_fixes S ATt ey |ty
2014-06-07 Philip Kelley ~ Win32: Fix diff:workdir:submodules test #2361 S | commtaH | [ree | prumehot
w

tags

Jweeks age  v0.21.0-rc1 | ctme | ghoniog |

7 months ago v0.20.0 | o | shoriog | g

12 months age v0.19.0 | comnit | pherig | kg

14 months ago v0.18.0 | oot | herin k2

2yvars ago  VO.17.0 | ol | b |

2yoars ago  V0.18.0 libgit2 v0,16.0 1 | poemet | wheving | o

Zyears ago V0150 1 somrtt | phoricg |

2years ago  v0.14.0 1 comet | ierien | ¥

Jypars ago  v0.13.0 | oo | ameog L 03

Iyoars ago V0120 1 s | ghoriog 1o

R vanre ann wiin | comil | shoriog | g

Puc. 4.1. MNMonb3oBaTenbckuit Beb-nHTepdeic Ha 6ase GitWeb

$ 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]

3anycturess HTTPD-cepsep Ha nopry 1234, u asromaruuecku oTkpoercs Beb-6paysep
¢ nyxunoi crpanureil. Kax Buante, Bce ouens mpocto. Korma BeI 3aBepinute paboTy, 11t
OCTAHOBKHY CepBepa HYKHO OYET BBITOIHUTD ITY K€ KOMAHY C TApaMeTPOM - - stop:

$ git instaweb --httpd=webrick --stop

Ecin Barieil rpyiie uin BaiieMy MpoeKTy ¢ OTKPBITHIM UCXOAHBIM KOZOM TpedyeTcs
nocTosgHHO padborarouuii Be6-unrepdeiic, ycranosure aror CGI-crienapuii Ha cBoem
00b1uHOM Beb-cepsepe. B HekoTopbix auctpubyrtusax Linux uMeercs naker gitweb,
KOTOPbIN MOKHO YCTAHOBUTD C IOMOIIIBIO IIPOTPAMM apt W/ yum, — BO3MOXKHO, IIEPBHIM
JIEJIOM BBI 3aX0OTUTE UCIIPOOOBATH 3TOT c110c00. MbI JKe KPaTKO PACCMOTPUM TIPOIECC
pyuHoii ycranoBku GitWeb. [Tyt Hauanma ciemyer mosyuntsb ucxoaubiii Git-koz, ¢ xo-
TopbiM nocrasisercs GitWeb, u crenepuposats CGI-crienapuii iist CBoeil CUCTEMBbI:

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

$ cd git/

$ make GITWEB_PROJECTROOT="/opt/git" prefix=/usr gitweb

SUBDIR gitweb
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SUBDIR ../

make[2]: “GIT-VERSION-FILE' is up to date.
GEN gitweb.cgi
GEN static/gitweb.js

$ sudo cp -Rf gitweb /var/www/

Hamomuaaem, ato KoMaH ie creyeT yka3aTh MecTorookenne Bamux Git-perno3utopues.
ITO [lesaeTcst TPy MOMOIIH rmepeMeHHON GITWEB_PROJECTROOT. [laniee HY>KHO c/iesaTh
Tak, utoObl cepsep Apache ucnonbzosan aiusa sroro CGI-cuenapuid, 171 4ero MoxKHO
n06aBUTh IMPeKTUBY VirtualHost:
<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>

Eute pas sanomuumM, uto nnrepdeiic GitWeb MoskeT ObITh yCTaHOBJIEH Ha JII0OOM BeO-
cepsepe, ymeroreM padorars ¢ CGI win Perl; e BbI IpeAiounTaete Kakoi-To Apyroi
cepBep, HACTPOIKa He JI0JKHA BBI3BATh y Bac Tpy/aHocTel. [locie aToro BeI cMoskeTe
IIPOCMATPUBATh CBOU PEITO3UTOPUM B CETHU T10 ajipecy http://gitserver/.

MNpunoxeHue GitLab

Nurepdeiic GitWeb upesmepho yrpoiet. B kauectse 6ojiee cCOBPEMEHHOT0, IOJIHO-
dyurnuonanpuoro Git-cepsepa MOXKHO B3STh OJHO U3 CYIIECTBYIOIIMX PElIeHUN ¢
OTKPBITBIM UCXOAHBIM KozoM. Haubosiee 1oy isipHbIM U3 HUX SIBJISIETCS IPUJIOKEHUE
GitLab, nmoatoMy MMEHHO €ro Mbl PACCMOTPUM B KauecTBe rpumepa. OHO HECKOJIBKO
cioxuee unrepdeiica GitWeb u rpebyer kyma GoJibineil HOAAEPKKH, HO IIpejiaraet
HecoraMepuMo OoJiee boratyio GyHKIMOHAILHOCTD.

YcTaHoBKa

Tak kak GitLab npeacrasasier co6oil BeG-npuioKeHne Ha 0OCHOBE Ha3bl JAaHHBIX, YCTAHO-
BUTb €ro cyioxkHee, yeM apyrue Git-cepsepsl. K cuacTbio, 171 3TOTO TIpoliecca CyIecTByeT
HOPOOHAST TOKYMEHTAIUST 1 OH XOPOIIIO TIO//IEPKUBAETCSI.

CymiectByioT pasibie MeTo/bl yectanoBku GitLab. Eciii tpeGyercst ObICTpbIii pe3yJibrar,
MOJKHO CKa4aTh ¢ caiita https://bitnami.com/stack/gitlab 06pa3 BUPTYaJTbHON MalTMHBI UJTH
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GBICTPBIN YCTAHOBIIUK U OTPEAAKTUPOBAT IO KOHMDUTYPAITHIO IO/l KOHKPETHYIO CPEJLY.
AsTopsl ipoekta Bitnami 1o6aBuiii Takyio 3aMedaTeqbHyI0 BOZMOKHOCTD, KaK 9KPaH
BX0j1a (BBI3bIBACTCS KOMOMHATIMEH KIaBUII Alt M —); HA HEM JIJIsl YCTAHOBJIEHHOTO TIPH-
noxenust GitLab ykaseiBaercst IP-apec, a Takike 110 yMOJYAHUIO UMSI TI0JB30BATEISI
n apoJib (puc. 4.2).

ik Helcome to the BitNami Gitlab Stack s
sk Built using Ubuntu 12.04 - Kernel 3.2.0-53-virtual (tty2). sk

#%k You can access the application at http://10.0.1.17 sxx
sk The default username and password is 'user@example.com' and 'bitnamil'. sewk
ik Please refer to http://wiki.bitnami.com/virtual_Machines for details. sk

linux login: _

Puc. 4.2. SxpaH Bxofa BUpTyasnbHoi MalumHbl GitLab ot Bitnami

OcrasbHble HHCTPYKITUHU BBl Haiifere B (aiiie readme, cozpannom uieHamu GitLab-
cool11ecTBa 1 JOCTYITHOM 110 azipecy https://gitlab.com/gitlab-org/gitlab-ce/tree/master. Tam
BbI y3HaeTe, Kak ycraHoBuTh GitLab, ucmonb3yst peKoMeH Ay CUCTEMbI YITPABIEHIST
Chef, Bupryanbryio mamuny #a cepsepe Digital Ocean, a Takxe makersi RPM u DEB
(KOTOpbIE Ha MOMEHT HAIMCAHKMA KHUTHU OB MPEACTABJIEHbBI B BU/E OeTa-BepCuii).
Taxke TaM ecTh «HeO(hUIMATbHAS> HHCTPYKIHS 110 3amycky GitLab B ciyuae HecTaH-
JIAPTHBIX OMIEPAIIMOHHBIX CHCTEM U 0a3 TAHHBIX, TOJTHOCTBIO PYIHON CIIEHAPUI YCTAaHOBKH
U MHOTOE JIPYTOE.

AAMUHUCTpUpOBaHME

Tocryn k agmuancrparusHoMy untepdeiicy GitLab ocymectsisiercst uepes MHTepHer.
Yrkaxure cBoeMy Opay3sepy uMst xocta uin [P-ajipec, rjie yCTaHOBJIEHO MPUIOKEHUE
GitLab, u aBropusyiitecs ¢ mpaBamu afMuHuCTpaTOpa. [10 YMOTYAHUIO J1JIST 3TOTO TIPE]I-
JlaraioTcs uM4 mosrb3oBatesis admin@local. host u maposib 5ivel ! fe (1 cpa3sy ke mociue
BXO/a BaM Oy/IeT IIPEIIOKEHO UX U3MEHUTD ). TTocJie 3TOro HY KHO IEJTKHYTh HA 3HAUKe
Admin area, pacIoJI0;KeHHOM B BEPXHEM JIEBOM YTJIy MeHIO (puc. 4.3).

Admin area

Puc. 4.3. MyHkT Admin area B MeHio GitLab
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Nonb3oBaTenu

[Momp3oBatenn mpefcrasenst B GitLab B Bize Habopa yueTHBIX 3amiceil. ITH 3aTHCH He
OYEHD CTOKHBIE W COCTOSIT TI0 OOMBIIEN YaCTH U3 TePCOHATHHON NH(MOPMAITIH, CBSI3aH-
HOT ¢ TAaHHBIMHU BXO/A B cricTeMy. Kakmoii y9aeTHO 3amic cOOTBETCTBYeT COOCTBEHHOE
MTPOCTPAHCTBO MMEH, IOTHYECKU OOBETMHSIIONIEE TIPUHAIEKATINE KOHKPETHOMY TTOJTb-
3oBarteio poeKTwI (puc. 4.4). Craxkem, URL-ampec mpoekTa project momb3oBaTes
jane 6y11eT BBITJISAZIETD TaK: http://server/jane/project.

VIanuTh yUeTHYT0 3a1UCh MOYKHO JBYMS clIocoOaMu. BIOKUposKa oJIb30BaTelst He JIaeT
eMy aBTOpU30BaThes B ak3emiuisipe GitLab, Ho B cooTBeTCTBYIOMIEM TIPOCTPAHCTBE UMEH
COXPaHATCA BCE €T0 JJAaHHbIE, & TO[ITMCAHHBIC €T a/[PECOM AJIEKTPOHHON MOYTHI KOMMUTBI
GYJIyT COIEPIKATH CCHIIKU HA €10 TPOMIIIb.

Ynuumooicenue e nob30BaTeNIs YAAISET BCE €r0 cie/ibl 13 6asbl JaHHbIX U (HailIoBoi
cucrembl. Mlcyes3aroT Kak BCe IPOEKTHI 1 IaHHbBIC U3 €r0 IPOCTPAHCTBA UMEH, TaK U BCE
MIPUHA/TTEXKATINE MY TPYTITHL. Pa3zyMeeTcst, 5TOT painKaIbHbIH 1 HEOOPATHMBIH CTT0c0o0

IIPUMEHSIETCS Ky/la PEXKe.

Admin area
a Projects Groups Users Logs Messages Hooks Background Jobs
-
Active & Users (3)
Admins 2 & Administrator [Admin) It's you! & userfexample.com | Edit
Blocked o & Rachel Myers (Admin) & fooffexample.com | Edit m
Without projects 2 & Russell Betfer & bar@example.com | Edit m

Name, email or usermam

Reset

Puc. 4.4. DxpaH ynpasneHusi nonb3oBatensaMm B GitLab

pynnbl

Ipynma B GitLab mpencrasisiet co60it HaGop MPOEKTOB BMECTE € TAHHLIMEI O TOM, KaK
TOJI30BATENN MOTYT MOJYYUTD JOCTYI K 9TUM TIpoekTam (puc. 4.5). Kaxmoit rpyr-
e COOTBETCTBYET MPOCTPAHCTBO UMEH TPOeKTa (AaHAJTOTUIHOE TIPOCTPAHCTBY UMEH
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HoJIb30BareJeil), To ecTh pyliia training ¢ mpoekTom materials Oyzer JOCTYIIHA IO
anpecy http://server/training/materials.

@ Admin area
« Projects. Groups Usars Logs Messages Hooks Background Jobs
-
Group: Ops ZER
Group Info: Add usar(s) 1o the group:
Harne;
e 00 Read mone aboul preject permissions here
Path: ops Search for a user
Dascription: Guest

Created on: March 5, 2014

Projects (1)

Ops / opstool 0.0 M8 opssopstool.git Ops Group Members 2)
Administrator awrer [
Joe Master ()

Puc. 4.5. DxpaH ynpasnenus rpynnamu B GitLab

C rpymroil csti3an HabOP MOJIb30BaTENEH, KaXK/IbIil U3 KOTOPBIX UMEET CBOI YPOBEHb
JIOCTYTIA K TTPOEKTaM TPYIIIBI M caMoii rpyTine. /[nana3on ypoBHEH BapbUPyeTCs OT «T0-
cTs1» (BO3MOXKHOCTD 33/1aBaTh BOIIPOCHI M IPUHUMATD y4acTHeE B 4aTe) /10 «BJIaesblias
(TTOJTHBII KOHTPOJIb TPYTITIBI, €€ YJIEeHOB 1 ee TPOeKToB). KosmuecTBO ypoBHEii 1ocTyIa
CJIMITITKOM BEJIMKO, YTOOBI IEPEUNCAATh UX HA CTPAHUIAX HAIeH KHUTH, HO Ha a/IMIHH-
crpaTuBHOM akpane GitLab ectb cebliika Ha UX eTATIBHOE OTIMCAHIIE.

[NpoeKTbl

IIpoext B GitLab ¢ HEKOTOPBHIMU AOIYILEHMAMEI MOMKHO COIOCTaBUTH ¢ ogHuM Git-
peniosuTopreM. Kaxiblil IIPOEKT SIBJISIETCS YaCThIO OJIHOTO MMPOCTPAHCTBA UMEH, TPYII-
MOBOTO MJIN MTOJIb30BATEIHCKOTO. ECTU MTPOEKT MPUHAJIEKUT MTOJTH30BATENIO, TOCTYII
K HEMY KOHTPOJIUPYET BJIaJIesIell; B TPYIIIOBBIX TPOEKTAX CYIIECTBYIOT JAOMYCKU LIS
PasHbIX KaTETOPHUi TT0JIb30BaTE €.

Kpowme Toro, y KasK0ro mpoeKTa ecTb CBOM YPOBEHb BUIMMOCTH, OMPe/IeSIONTIH, Y KOTO
€CTb JIOCTYT K YTEHNIO CTPAHUI] TIPOeKTa WJIN perto3ntopust. B ciayydae sakperroro (private)
TTPOEKTa BJIaJesIel] B SBHOM BH/Ie TTPEIOCTABJISIET IOCTYIT OIIpe/leJIeHHBIM T10JIb30BaTe-
JisiM. BHyTpernnii (internal) mpoekT BujieH 1t060My aBTOPU30BAaHHOMY TIOJIb30BATENIO,
a OTKPBITHIH (public) mpoekT MOTYT MpocMaTpuBaTh Bee JKeJaolre. ITO OTHOCUTCS Kak
K nHbOpMAINH, TTOJyYaeMOl TTOCPeACTBOM KOMaH bl git fetch, Tak u k mpocMoTpy
poeKTa yepes BeO-unTepdeiic.
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XyKn

IMonaepsxkka xykos B GitLab peasnsosana Ha ypoBHE Kak IIPOEKTOB, TaK U CUCTEMbI
B 1[es10M. B 060ux ciiyuasix nmpy BOSHUKHOBEHUM 3agaHHoro cobbitusa GitLab-cepsep
nepezaet 1o mporokosry HTTP 3anpoc POST c onucanuem B ¢popmare JSON. Ito
3aMevarebHbIi crocob oobeannnThb Bamu Git-pernosuropun u sxsemiugp GitLab ¢
OCTaJIbHOI aBTOMATU3MPOBAHHON CTPYKTYPOI pa3paboOTKK, HAIPUMEP cepBepaMu He-
MPEPBIBHON MHTErPAIliy, KOMHATAMY YaTOB UJIN MHCTPYMEHTAMU Pa3BepPThIBAHMSI.

ba3zoBoe npumMeHeHne

Yeranosus GitLab, mepBbiM e10M €O3Ma10T HOBBII TPOEKT. [IJist 3TOTO HYKHO IIEJIK-
HYTb Ha KHOIIKE CO 3HAYKOM + Ha MaHeJIM WHCTPYMEHTOB MPUIoKeHust. Bam Oyzer
MPEJIOKEHO YKa3aTh UM [IPOEKTa, IPOCTPAHCTBO UMEH, KOTOPOMY OH JIOJIKEH TIpH-
HaJIJIe’KaTh, U YPOBEHb €10 BUANMOCTH. BOJIbINYI0 4acTh 3TUX JAHHBIX B OY/yIIeM TPy
JKeJTAHUM MOXKHO U3MEHHUTH yepes3 unrepdeiic Hacrpoek. [llenknure na knomke Create
Project, 4TOOBI CO3/aTh IIPOEKT.

Cy1ecTByIOIINe MTPOEKTHI Bbl, CKOPEE BCETO, 3aXOTHTE COEAMHUTD € JOKAIbHBIM Git-
penosutopuem. Bee mpoektsl goctymabl 10 mporokoay HTTPS uaun SSH. Coorsert-
CTBEHHO 06a ITUX TPOTOKOJIA MOTYT MTPUMEHSTLCS JIIST HACTPONKN yranenHoro Git-
penosutopusi. Anpeca URL MOKHO yBUIETh B BepXHEl YacTH JOMAITHEH CTPaHUIIBI
npoekTa. Bot KoMaH/Ia, KOTOpast /IS CYIIECTBYIOMIETO JJOKATLHOTO PETTO3UTOPHS CO3/1aeT
yIAJEeHHBIN Peno3uTopuii ¢ MeneM gitlab Ha ykazaHHOM BaMu cepBepe:

$ git remote add gitlab https://server/namespace/project.git

Ecmm noxanbaas korms PENO3NTOPUA OTCYTCTBYET, €€ MOKHO JIETKO CO3/1aTh!:

$ git clone https://server/namespace/project.git

[Mosnb3oBaTenbekuii BeG-unTepheiic obecredynBaeT J0CTYI K PA3HBIM TPEACTABICHUAM
pernosutopust. Ha omaritaeii crpanuiie Kaxoro mpoekTa oTo6pakaercst HHGOpMAIvst
0 IIOCJIE/IHUX JICHCTBUSIX,  CCHIJIKU B ee BepXHell 4acTu BelyT K (pailiam IrpoekTa u xKyp-
HaJIy PETMCTPAITii KOMMUTOB.

CoBMecTHas paboTta

CaMBbIM IIPOCTHIM CII0CO00M cOBMeCTHOM paboThl Haj GitLab-nipoexToM saBIisteTcs peo-
CTaBJIEHE IPYTOMY TIOJTh30BATENI0 HEITOCPEACTBEHHOTO M0CTyTa K Git-peno3uTopuio.
IlobaBerte TOIb30BaTENEH TPOUCXOIUT B pasiesie Members OKHa HACTPOEK MPOEKTA,
T7ie YKa3bIBAeTCs YPOBEHD JOCTYMA KakK/[0TO HOBOTO TTOJIb30BaTeNsI (YPOBHU JIOCTYTIA
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KpaTKo 06y KAaMCh B pasjeie «[pymmbi»). Yposenb paspaborunka (developer) v Bbiiie
MTO3BOJISIET OTTIPABJATH KOMMUTBI 1 BETKM HETIOCPEZICTBEHHO B PEITO3UTOPHUT.

Memee MIOTHBIM CIOCOOOM COBMECTHON PabOThI SIBJISIOTCS 3alIPOCHI HA CAUAHKE. ITa
GbYHKITHOHATBHOCTD TIO3BOJISIET ITOOOMY TIOJIB30BATEITO, KOTOPBIN BUAUT TPOEKT, KOHTPO-
JMPYEMBIM 06Pa30M BHOCUTH B HETO CBOH BRI/ [10JIb30BATENN € HETTOCPEACTBEHHBIM
JIOCTYIIOM MOTYT CO3/IaBaTh BETKHU, IPUCHLJIATH KOMMUTBI JIJ1 9TUX BETOK M OTKPbIBATD
3aTIPOCHI Ha CJIMSTHUE 13 CBOUX BETOK B BETKY master uim jiio6yio apyryio. [losb3oBares,
e UMeTOTHe OCTYTIA Ha 3aTUCh B PETTO3UTOPHIT, MOTYT CO3IaTh COOCTBEHHYIO KOTIHIO
PENO3UTOPUA, OTIIPABUTDL TyJlda KOMMUTDBI 1 OTKPBITH 3aIIPOC Ha CAUAHNE NX KOIINUN C
OCHOBHBIM IIPOEKTOM. JTa MOJIEJb [T03BOJISIET BJIAJIEbILYy PEIIO3UTOPUS, IPUHNMAL
MOMOIIIH OT HEHAJIC)KHBIX TI0Jb30BaTe e, MOJHOCTHIO KOHTPOJNPOBATD, YTO UMEHHO
1 KOT/Ia TI0T13/IaeT B PErO3UTOPUL.

3ampocsl Ha cusgHue u npodaeMsl (issues) SBIIAI0TCS OCHOBON IJINTENbHbBIX 00CY K 1e-
nuil B GitLab. Kaskzpiii 3a1poc Ha cMsiHUE IOPOKAAET KaK IOCTPOYHOE 0OCYKACHIEe
[peIaraeMbIX U3MeHeHuiT (4eMy crocobeTByeT 00IerYeHHOe PelleH3NPOBaHIeE KO/Ia),
Tak v AucKyccuio B resioM. Oba BapuanTa MOTYT ObITh KaK HA3HAYEHBI TTOJIb30BATEISIM,
TaK ¥ IIPEBpaIeHbl B IPOMEKYTOYHbIe dTarbl (milestones).

B atom pasziesie MbI pacecMoTpesin B 0CHOBHOM actiekTbl GitLab, nmerotie otHotenne
K Git, HO 9TO XOPOIIIO IPO/lyMaHHAsI CUCTEMA C MACCOI (DYHKITMOHAIbHBIX BO3MOKHOCTEH,
KOTOPBIe MOTYT TIPUTOANTHCS TIPU cOBMeCTHON paboTe. Ciofa OTHOCSTCST, HATIPIMED,
BUKHN-CTPAHUIIBI TPOEKTOB, ANCKYCCUOHHBIE «CTEHbI» U MHCTPYMEHTBI MOJ/IEPKKU
CUCTEMBI.

Becomoe mpenmytiectBo GitLab cocTont B TOM, 4TO KOT/IA CepBep HACTPOEH 1 paboTaeT,
HEO0OXOIMMOCTh BHOCUTh U3MEHEHHUsT B KOH(DUTYPAMOHHBIN (hailr niam obpanarbes K
HeMy 110 ipoTokory SSH Bo3HUKaeT KpaiiHe peiko; GOJIbIIast 4acThb JIEHCTBHIA, CBSI3AHHBIX
C aJIMUTHICTPUPOBAHUEM U MCIIOJb30BAHNEM 3TOTO TIPUIOKEHNS, BBITIOJIHIETCS Yepes
BCTPOEHHBII B Gpaysep nuHTepdeiic.

CTOPOHHWUIN XOCTUHT

JlJist Tex, KTO He X04eT 3aHMMaThCs HACTPOHKoW cobecrBenHoro Git-cepsepa, cyie-
CTBYIOT HECKOJIbKO BAPUAHTOB Pa3MellleHUs IPOEKTOB Ha ClIelUaJIbHBIX caiiTax. ¥ Ta-
KOT'0 IIOJIX0/Ia €CTh PsJl HPEUMYIIECTB: HaCTPOIKA 1 3aIlyCK IIPOEKTa Ha TAKOM caiiTe
00BIYHO He TPEOYIOT MHOTO BpeMeHY 1 BaM He IIPUXOANUTCS 3aHUMaThCS MOIEPIKKOIT
cepBepa n HabIOeHneM 32 HUM. J[ake TPU HATNYUU COOCTBEHHOTO BHYTPEHHETO
cepBepa B cJjydae MMPOeKTOB C OTKPBITBIM MCXO/THOM KOJIOM CTOPOHHUIN XOCTHHT I10-
poii okasbiBaeTcs 6ojiee MPEATIOUTUTENbHBIM — B TAKOM BHUJIE COOOIIECTBY MPOIIE
OKa3bIBaTbh BaM IIOMOIILb.



128 Masa 4 e Git Ha cepsepe

B namu guu cyniecTByeT orpoMHOe KOJUYeCTBO BApUAHTOB XOCTUHTA C PA3JIMYHBIMU
JIOCTOMHCTBAMU U HefocTaTkaMu. VIX cimcok mocTyten mo azapecy https://git.wiki.kernel.
org/index.php/GitHosting.

PaGora ¢ kpyImHelmM Ha cerofHAIHui geHb xoctiarom GitHub moapo6Ho pacemoTpe-
Ha B IJ1aBe 6, Tak Kak BaM MOJKET MOTPpeboBaThCsT B3AUMO/IECHCTBIE C PACTIONOKEHHBIMU
Ha HeM mpoekTamMu. Ho ecTh 1 MHOKECTBO JIPYTUX BApDUAHTOB JIJISI T€X, KTO HE XOUeT
3aHMMAaTbCs HACTPOIKO# cobeTBennoro Git-cepsepa.

3aK/o4eHue

CymiecTByIOT pasJMuHble BAPUAHTHI YCTPOUCTBA yaaaeHHoro Git-pernosutopus, mo-
3BOJISIONIErO MPUHUMATh YYaCTHE B COBMECTHBIX TPOEKTAX M JIEJTUTHCS COOCTBEHHBIMU
HapabOTKaMU.

Cob6CcTBeHHbI CEPBEP /1a€T BaM TTOJTHBII KOHTPOJIb Ha/l IPOUCXOJAIINM; KPOME TOTO,
€ro MOKHO 3allIUTUTHb CBOUM (baepBO]IOM, HO BaM HOTpe6yeTC§I N3pAAHOE KOJIMIECTBO
BpEMEHU Ha €10 HaCTpOﬁKy 1 IIOI/IEPIKKY. PaSMeHIEHI/Ie JAHHbIX C ITIOMOIIbIO CTOPOHHETO
XOCTHHI'a YIIpOIIACT 9TU Oll€palii, HO KO/[ B 9TOM CJIydae 6leeT XPAaHUTHCA Ha 9yKOM
CEpBEPE, a IAJIEKO HE BCE OpTaHU3alluu JI0ITYCKar0T HO]_IO6HO€.

B aHHOM cJry4ae BaM OCTa€eTCst TOJKO BBIOPATD PEIEHNE, YCTPAUBAIOIIEE OHOBPEMEHHO
u Bac, u (hpupmy, B KOTOPOil BBl paboTaete.



PacnpepeneHHas
cucteMa Git

Wrak, BBl 063aBeuch yaaneHubiM Git-pernosutoprem, IoCpeIcTBOM KOTOPOTO BCE pas-
PaboOTYMKI MOTYT OOMEHUBATLCS CBOMM KOJIOM, U OCBOWJIN OCHOBHBIE Git-KOMaH/IbI
IS IOKAJTBHOM paboThl. 3HAYUT, TIPHIILIO BPEMSI TIO3HAKOMUTLCS C PACIIPE/ICTCHHBIMI
pabouyrMU TIPoTIeccaMu, KOTOpbie BaM Tipesraraet Git.

B ar0ii r1aBe BB HayunTech pabotars ¢ Git B pactpeiesIeHHO Cpejie B KauecTBe Kak Mpo-
CTOro paspaboTynKa, TaK ¥ CUCTEMHOTO MHTerpatopa. To ecTh BbI y3HaeTe, Kak BHOCHTD
BKJTa/l B IIPOEKTHI, MAKCMAJIBHO YIIPOIIAS 9Ty TIPOLEAYPY st ceOsl U IS TI0JIb30BATENS,
OTBEYAIOIIETO 32 MOIEPIKKY MPOEKTA, a TAKIKE MOTyIUTE HABBIKK COTIPOBOKAEHUS TTPO-
€KTOB, HaJ[ KOTOPBIMU paboTaer O0JIbIION KOJLIEKTHB.

PacnpeneneHHble paboyne npoLecchl

B orimune oT neHTpaar3oBaHHbIX cucteM KoHTposis Bepeuit (CVCS), Git 6iarogapst
CBOEMY PacCIpeie/IeHHOMY XapakTepy JOIyCKaeT GOJBIIYI0 THOKOCTH PU COBMECTHOI
pabore HaJl TpOEKTaMu. B 1eHTpaIM30BaHHBIX CHCTEMAX BCEX Pa3pabOTUUKOB MOJKHO
[PEJCTABUTH B BUJIE Y3JIOB CETU, KaXK/IBIil U3 KOTOPBIX JIEJIaeT CBOIO YacTh paboThl HA
[eHTpaIbHOM KOHIleHTparope. B Git ske Kakabiil pazpaboTyrk MOKET BBICTYAThH KaK
B POJIM Y3714, TAK U B POJIU KOHIIeHTpaTopa. 1o ecTh OH MOKET BHOCUTD KOJl B Uy’KUE
PEIO3UTOPHHU U MOJJIEP;KUBATH OTKPBITHIN perodutopuil. Takoit moaxoz gaet paboueit
TpyIIe MUpPOKKe BO3MOKHOCTH. HeKoTopbie pacrpocTpaHeHHbIE BapUaHThI PabOTHI
HaJ[ TIPOEKTaMU, JOCTyTHble Oarogapst ruokoctu cuctembl Git, paccMOTPeHbBI B 9TOi
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riaase. Mbl IToCTapaeMcCs YU4eCTb KaK CUJIbHbIE CTOPOHDBI, TaK 1 BOSMOKHbIE HEJOCTATKN
KaKZI0TO BapraHTa, B pe3yJibTaTe Bbl CMOJKETE BbI6p3.TI) JJIA cebg Hanboee HOI_IXOJISIH_[I/Iﬁ
nian CKOM6I/IHI/IpOBaTI) (I)yHKIII/IOHaJII)HI)Ie BO3MOKHOCTHU CPa3y HECKOJbKUX ITOXO/10B.

LleHTpanu3oBaHHas paboTta

B nenTpann3oBaHHBIX CHCTEMAX, KaK MPABUJIO, CYNIECTBYET BCEIO OJHA MOJEJH CO-
BMeCTHOM paboThl. OMH LeHTPaIbHbI KOHLEHTPATOP ( PENO3UTOPUIL ) IPUHUMAET KO,
a Bce OCTaJbHbIE CHHXPOHU3UPYIOT ¢ HUM CBOU JielicTBuUsA. Bee pazpaboTuunku sABISIOTCS
y3JIaMHl — KJIMEHTAMU 9TOTO KOHI[EHTPATOPA — M CBEPSIIOTCSI TOJIBKO ¢ HUM (puc. 5.1).

Puc. 5.1. LleHTpan13oBaHHbI paboumnin npouecc

Ecnu nmBa paspaboTunka KJIOHUPYIOT KOHIIEHTPATOP U KAXKIBII U3 HUX BHOCUT U3Me-
HEHVsI, IePBbIil MOKeT 6e3 TPo6IeM OTIPABUTH PE3YJIBTAThI CBOETO TPY/Ia Haszal. A BOT
BTOPO, 4TOOBI N36EKATH MePE3aliCh BHECEHHBIX KOJIJIETOH N3MEHEHU, TIepe]] aTUM
JIOJIKEH BBITIOJIHUTE CIIMsTHUE ¢ ero HapaboTkaMu. B Git aToT IpUHIIUIT CTIpaBe/iug B
TOI 2Ke cTernenn, uTo u B Subversion (uiu 10601 APYTOI MEHTPATM30BaHHOI cUCTEME
KOHTPOJISI BEPCUT), — MOJIEIb ITPEBOCXOHO (DYHKITMOHUPYET.

Ecom B cBOEi#t hripme 1ITH TPyTITie BBI yoKe TTPUBBIKIIH K TEHTPATHM30BAHHOMY pabodeMy
nporieccy, Moskere paborars ¢ Git B aHasornuHoit Manepe. Hactpoiite ofus pernosuropuit
7 TIpeIoCTaBbTe BCEM YJIeHaM TPYTIIIBI IOCTYI Ha 3aMNCh; ciucTeMa Git cama He TTO3BOJIUT
MOJTE30BATEIISM TTEPETNCHIBATH HApaboTKY APYT Apyra. [Ipencrasim, uto [Ixxow n J[xec-
CHKa HAYMHAIOT PaboTaTh OJHOBPEMEHHO. /[PKOH BHOCUT M3MEHEHWE U OTIIPABIISET €70
Ha cepsep. Ha momsITKy /[’Keccnkm cieaTh To ke caMoe cepBep OTBETUT 0TKazoM. OH
coobuT, uto JXKeccuka MHITAeTCsT T00ABUTH U3MEHEHUSI, /7SI KOTOPBIX HEBO3MOKHO
BBITIOJTHUTD TTEPEMOTKY, TOATOMY CHavyasa el Hy’KHO CKavaTh JIaHHBIE C CepPBepa, 0Cy-
MIECTBUTD CIMSHIIE 1 TOJBKO MTOCTIE 3TOTO OTTIPABJISTH PE3YJIBTAThI CBOETO TpyAa. Taxoit
BapHaHT MHOTHIM TIO yIIIe, TIOTOMY YTO OH 3HAKOM ¥ TPUBBIUEH.

W 210 KacaeTcd He TOJIbKO Hebosbmx rpyiir. Moenb Bersienuii B Git mossosser
COTHSIM Pa3pabOTUMKOB YCIEITHO TPYAUTHCS B PAMKAX OIHOTO TPOEKTA, OJIHOBPEMEHHO
paborast HaJl 1eCATKaMU BETOK.
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AncneTtyep nHTerpauum

Tak Kak KOJIMYEeCTBO yAaJeHHbIX pernosutopres B Git HeorpaHnueHHO, pabounii mpo-
I[ECC MOKHO OPTAaHNU30BATh TaK, YTOOBI y KAsKI0T0 pa3paboTyrKa OBLIO MPABO Ha 3aIliCh
B COOCTBEHHBII OTKPBITHIN PEMOZUTOPHIL M MPABO HA UTEHUE UYKUX PETO3UTOPHEB.
ITOT ClieHApUH 3a4aCTYIO TTOPasyMeBaeT HaJIuure OOIIETro PEMO3UTOPHS, TIPEACTABIIS-
011er0 c000# «OpUIMaTbHBIN» TPOEKT. UTOOB IPUHATH yIacTre B paboTe HaJl TAKUM
MIPOEKTOM, HYKHO CO3/IaTh €r0 OTKPBITYIO KOMUIO, KyAa U OYAYT OTIPABISITHCS BCE
n3Menenns. [Tozxe mosp30BaTENIO0, OTBEYAOIIEMY 3a TIOIEPKKY OCHOBHOTO TTPOEKTA,
OTTIPaBJISIETCS 3aTTPOC Ha BHECEHUE BaIX n3MeHeHu . [locsie aToro Balr pemo3nTopuia
MOTYT 100aBUTh KaK yAAJC€HHBII, TPOTECTUPOBATH BAIIN U3MEHEHHUS JIOKAJIBHO, CJIUTh
MX CO CBOEH BETKOI 1 J06aBUTD B CBOM penosutopuii (puc. 5.2). Bor o6mias nociegosa-
TETPHOCTH JIEHCTBUIA;

1. Bmageser; mpoekTa BBIKJIAAbIBACT (HAMJIBI B OTKPBITBIN PETIO3UTOPHIA.
2. YYaCTHUKH IPOEKTA KJIOHUPYIOT 3TOT PEIO3UTOPHII M BHOCST CBOU U3MEHEHHSI.

3. Kak/Iplil y9aCTHUK BBIKJIAJbBIBACT M3MEHEHUS B CBOH COOCTBEHHBIN OTKPBITHII
Perno3nToOpuil.

4. Kaskplil y9aCTHUK OTIIPABJISIET BJAJAEBILY ITUCHMO € TPOChOOI BKIFOUUTD €T0 13-
MEHEHUS B OOIIUI TIPOEKT.

5. BJIalIeJIeII lIO63.B]I§IeT pEHOSI/ITOpI/II';I Ka’X/10Tr0 y4aCTHHKaA KaK y,ZIaJIeHHI)IfI 1 BBIITIOJI-
HAET JIOKAJIbHOE CJNAHNE.

6. Bnanenen OTHPaBJIAET CJINTblE USMEHEHU S B OCHOBHOMI peHOBI/ITOpI/II';I.

OcHoBHOM OTKPbITbIN OTKpbIThIV
penosuTopun penosuTopun penosuTopun
npoekta paspaboTuvka pa3paboTunka
3aKpbIThIN 3aKpbIThIi
Oucnetyep - i
penosutopui penosuTopui
VHTerpauum
paspaboTyvka paspaboTymka

Puc. 5.2. Pabounii npouecc ¢ AMCNETYEPOM UHTErpaLmm

Pabouwnii mpotiece TAKOTO THIIA MIMPOKO TPUMEHSIETCS ¢ TAKMMHU MHCTPYMEHTAMH, KaK
GitHub umu GitLab, paboTatonimMu 1o TPUHIKUITY KOHI[EHTPATOPA U TIO3BOJISTIOIIUMU
JIETKO BBITIOTHUTH BETBJIEHIE TIPOEKTA U BHLIOKUTD H3MEHEHsT Ha BCeobiiee 0603peHie
B cOOCTBEHHYO BeTBb., OIHUM U3 OCHOBHBIX MTPEUMYIIECTB TAKOTO TIO/IX0/IA SBJISIETCS
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BO3MOKHOCTDH ITPOJAOJIKATh [)3.60Tyy B TO BpeM KaK BJIajiesiel] OCHOBHOTO PEIO3NUTOPUA
MO3JKeT B JII0001 MOMEHT BKJIIOYUTD Tyda Ballll U3SMEHEHUA. YuactHUKHT IIPOEKTa HE J0JIK-
HBI JKIaTb MOMEHTa, KOI'/la UX USMEHECHHWA 6y,Z[yT BCTPOEHLI B O6IJ.[I/If7I ITPOEKT, — KaHQJIbeI
MOJKET pa6OTaTb B COOCTBEHHOM TeMIIe.

[AVKTaTOp M NOMOLLUHUKMK

Cy1ecTByer eliie 0/{Ha Pa3HOBUIHOCTh PaboUYero mpoiecca ¢ HaboPOM PEMO3UTOPHEB.
Kak mpaBuio, ona npuMeHsieTcst B KPYITHBIX IPOEKTAX C COTHAME YYaCTHUKOB, TAKIX
Kak pabora Haj siApoM Linux. 3a oT/e/bHbIE YACTH PEIIO3UTOPHUS OTBEYAIOT HECKOJIBKO
JIICIIETYEPOB UHTETPAIUY; STUX JIIO/Ieil HAa3bIBAIOT OMOIIHUKaMu. Hax HiuMu riiaBen-
CTBYET OJIMH JMCIIETYEP MHTErPAIMU, KOTOPOTO HA3bIBAIOT AUKTATOPOM. VIMEeHHO OH
BJIAJIEET ITAIOHHBIM PEITO3UTOPIEM, OTKY/IA BCE OCTAIbHBIE YUACTHIKY TIPOEKTA JIOJI’KHBI
ckaunBarth usMerenus (puc. 5.3). Bor onucanue pabouero mnpoiecca:

1. O6bIuHbIE Pa3pabOTYMKU TPYAATCS B TEMAaTHUECKIX BETKaX U MEPEMEIIalT pe-
3yJIBTaThl CBOEH pabOThl Ha BEPIIMHY BeTKU master. BeTka master mpuHaIIeKuT
JIUKTATOPY.

2. IToMOIIHUKY CIAUBAIOT TeMaTUYeCKUEe BETKU pa3pa60TqI/IKOB B CBOU BETKU
master.

3. JlukraTop camBaeT co/iep>KMMOe BeTOK master CBOMX MTOMOIIHUKOB B CBOIO BETKY
master.

4. JTuktaTop OTHPABJISET CBOIO BETKY Master B 9TAJOHHBIN PENO3UTOPHI, UTO /aeT
OCTATLHBIM Pa3paboOTINKaM BOSMOKHOCTD TIEPEMETIATH TY/A CBOU TAHHBIE.

OTKpbITbIE OTKpbITbIE OTKpbITbIE
penosuTopuu penosuTopuu penosnTopuu
pa3paboTymkoB pa3paboTymkoB pa3paboTynkoB

Puc. 5.3. Pabouuii npoLecc ¢ AMKTaTOPOM U MOMOLLHUKAMM
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Pa6ounii mporiecc aTOro THIIAa BCTPEYAETCS HEYACTO, HO MOJKET ObITh MOJIE3€H B OUEHb
GOJIBIIUX TPOEKTAX UM B CTOPOTOM HEPAPXUUECKOM OKpYskeHrn. OH MO3BOJISIET JIUAEPY
poeKTa (IMKTATOPY ) AETErupoBaTh OOJIBIITYIO YaCTh PAGOTHI U COOMPATH U3 PA3HBIX MECT
GoJrbiiine (hparMeHThl KoJa TIepe]] ero MHTerpaimeii.

3aK1royeHne

Mbr paccMOTPEJIN HECKOJIBKO PaCIIPOCTPAHEHHbBIX BapUaHTOB pa6oqero Iporecca, 10-
CTYIIHBIX [UIS TaKUX paclpe/leJIEHHbIX CUCTEM, KaK Git, HO ITO037K€ Bbl y6elII/IT€CI), 4To
CYHIECTBYET €l1€ MHOKECTBO BAPUAHTOB, 3aBUCAIINX OT KOHKPETHbBIX pa60qu YC]IOBI/II;'I.
HaﬂeeMCH, 4YTO Tellepb Bbl B COCTOAHUN BbI6p8.Tb IMOAXOASIINI JTUIHO BaM BapuaHT,
a 3HAYUT, MOKHO HepeI';ITI/I K paCCMOTPEHHNIO KOHKPETHBIX IIPUMEPOB pean3aliini OCHOB-
HbIX pOJIefI B paMKax pa60‘lI/IX ITpOIIECCOB. B cjieyronem pad/zesie Bbl TIO3HAKOMUTECH
C paCIipoCTpaHEHHbIMU BapUaHTaMU1 cojleficTBUs IIPOEKTY.

Copencreume npoeKkTy

Orrcats TPOIIECC COAEHCTBUS TPOEKTY CJIOKHO, TIABHBIM 00Pa3OM 13-3a HaTMIUsT MHO-
JKEeCTBA MOIXO/IOB K ero opranusarmu. Kpaiitss ru6kocts Git obectieunBaet G0IbIITYI0
BapUATUBHOCTH CIIOCOO0B COBMECTHOM pabOThI, a 3HAYUT, KOHKPETHBII c1I0c00 CoeiicTBIS
TIPOEKTY OY/IET 3aBUCETH OT KOHKPETHOH cutyarui. CrefyeT yIuThIBaTh KOJTUIECTBO
AKTUBHBIX Y4aCTHUKOB, BbI6paHHyIO cxemy pa6OTbI, Baluy 1paBa 1O0CTYIIa K KOMMUTaM,
a BO3MOJKHO, U CIIOCOO IIPUHATUS UBMEHEHUI OT CTOPOHHUX Pa3pabOTYMKOB.

[TepBblii hakTOp — KOJUYECTBO AaKTUBHBIX YYaCTHUKOB. CKOJIBKO TI0JIb30BaTEIei J10-
GaBJISIET K IPOEKTY CBOU KO M HACKOJIBKO 4acTO? 3aYacTyio 9TO JBa-TPHU paszpaboTynka
C HECKOJIbKUMU KOMMUTAMU B JIEHb, a IOPOii 1 MeHbIe. B 6osiee KPyIHbIX KOMIAHUSX
WJIM TIPOEKTAX YKCIIO Pa3paboTUNKOB MOKET UBMEPSTHCS COTHSAMHE UJTH IAJKE ThICTYaMK
esKeIHEBHBIX KOMMUTOB. C yBelnueHneM duciia pa3paboTIMKOB CTAHOBUTCS BCE TPY/IHEE
rapaHTUPOBATh BO3MOKHOCTD aKKYPATHOTO IPUMEHEHM M3MEHEHUIA NI JIETKOTO BBITIOJ-
HeHUs causaHui. VI3aMeHnenus, KOTopble Bbl OTIIPaBJigeTe, MOIYT OKa3aThCsl yCTaPEBITIMU
WJTH YACTUYHO HEJIeHCTBUTEIbHBIME U3-3a JIAHHBIX, KOTOPbIE OBLIN BCTABJIEHBI B TIPOEKT,
HOKa BbI PabOTAIM UK TIOKA PE3YJIBTATHI BAIIIETO TPY/A KU 000PEHUS! U TIPUMEHEHVS.
Kak cziesiath Tak, 4To0BI KOJ[ OCTaBAJICSI COTJIACOBAHHBIM, 8 KOMMUTBI — aKTYaJIbHBIMU ?

CrenytonM (haKTOPOM SIBISIETCST BLIOPAHHBIH [T TPOEKTa THIT paboduero mpotecca.
ITO MOJKEH OBITD MEHTPATM30BAHHBIH TIPOTIECC ¢ HATHYMEM Y KasKI0TO pa3paboTynka
TpaBa Ha 3a1MCch B TJIABHBIN perto3uTopuii? Vi cymecTByeT 4yeoBeK, OTBeYaloninii 3a
TTOJIZIEPSKKY MTPOEKTA U TPOBEPKY BCeX MPUCIAHHBIX NCTIPABJICHNI TTePel NX MHTeTparuei ?
Bce miu victipaBiieHst TPOBEPSIOTCS U OM0GPSIOTCS CTIeTHaInCcTaMi? BoBIeweHbt /i BT
B 9TOT nporiecc? [IpucyTcTByfoOT 1 B cicTeMe MOMOTITHUKN W HY>KHO JIN TIEPBBIM JIETTOM
OTTIPABJISITE CBOTO PabOTy MM?
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Cuenyiomuii BOIIPOC KacaeTcs Ballux Ipas Ha pobasiaenne KoMMuToB. CxeMa BKJIaa
B [IPOEKT 3aBHCUT OT HAJMYMUS y BaC JOCTYIIa Ha 3amuch. Eci ero y Bac Her, kakum 00-
Pa3oM OCYIIECTBIISIETCS BKI B IIpoeKkT? CyliecTBYIOT I Kakue-1nOo IpaBiia 1 MOJI1-
tukn? Kakoii o6beM paboThl BB BHOCHUTE 3a 0A1H pa3? HacKoJIbKO 9acTo BbI 9TO Ae1aeTe?

OT 0TBETOB Ha 3THU BOMPOCH! 3aBUCAT 3(h(PEKTUBHOCTD BANIETO COMNEUCTBUS TTPOEKTY
U ONITUMAJIbHBIN B Balleil curyaruy pabouwnii poriecc. Bee aTi Bely Mbl pacCMOTPUM
B BHU/Ie HAOOpa MPUMEPOB, TEPEXOIST OT MPOCTHIX K H0JIee CIOKHBIM; HalleeMCsT, 4TO JIaH-
HBIE MJUTIOCTPAIK B OY/LyIIEM TTO3BOJISIT BAM OPraHU30BbIBATh COOCTBEHHBIE BAPHAHTHI
paboYMX MPOTIECCOB B 3aBUCUMOCTH OT KOHKPETHBIX 00CTOSTETHCTB.

PekoMeHaaUnM No CO34aHMI0 KOMMUTOB

[Ipesxie ueM MbI TPUCTYTIMM K PACCMOTPEHUIO KOHKPETHBIX CI€HAPUEB, TOTOBOPUM
HEMHOTO 0 coobIeHustx purcarui. IToapodHast HHCTPYKIUS 110 CO3AaHUI0 KOMMUTOB
3HAUNTEJNBHO 00serdaet paboty ¢ Git U cOTpYAHUYECTBO ¢ APYTUMHU PazpaboTINKaMIL.
¥ Git-mpoekTa ecTh JJOKYMEHTAIHST C XOPOITUMI COBETAMH IO CO3[aHNI0 KOMMUTOB,
Ha OCHOBE KOTOPBIX JesIaloTcst ncrpaniens. O3HAKOMUTBCS ¢ HEI0 MOYKHO B (aiise
Documentation/SubmittingPatches, BXoasineM B ncxoaubrii Git-Ko.

Bo-11epBbIX, B OTIIPABIIsIEMbIX BaMu (hparMeHTax KoJa He JOJKHO ObITh ONTHOOK, CBsI-
3aHHBIX ¢ npobenamu. B Git cyniecTByer KOMaH/a, JIETKO MO3BOJISIONIAST IPOBEPUTH
ux Haauuue, — git diff - -check. O6s13aTeIbHO IPUMEHSIIITE €€ TIepell OTIPABKOI
KOMMUTOB (puc. 5.4).

® 00 bash "
lib/simplegit.rb:5: trailing whitespace.

+  @git_dir = File.expand_path(git_dir)[ll

lib/simplegit.rb:7: trailing whitespace.

+

lib/simplegit.rb:28: trailing whitespace.
+end

Puc. 5.4. Pe3ynbtat BbiNonHeHns koMaHabl git diff --check

ITa KOMaH/a COOOIUT, He COOUPAETECH JIM BBl OTIIPABUTH KOMMMUT, COAEPKAIINI Tak
paszpaskalolue Apyrux paspaboTIMKOB OMIMOKY, CBSA3AHHBIE C IIPOOEIaMH.

Bo-BTOpbIX, cTapaiiTech, 4UTOOBI KaxK/[blii KOMMUT MTPECTABIISLT cOOO0il Torndeckn 060co-
GrrenHbIil Habop usMenenuit. YKemareabHo, 4T0ObI H3MEHEHVIst GBI HE OY€Hb IPOMOBJIKH-
MM, — He CTOUT BCE BBIXOHbIE PaOOTATH HA/ TISATHIO TIPOOIEMaMI, YTOOBI B TIOHE/ICTbHUK
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OTIIPABUTD OJIMH OTPOMHBIN KOMMUT. [laske ecii B TeueHUe BBIXOJIHBIX U3MEHEHUS He
(DUKCHPOBAIUCE, B TIOHEIEABHIK BOCIIOIB3YHTECh 0OJIACTHIO MHIEKCUPOBAHNS 1 pasbeiite
PE3YJIBTATHI CBOETO TPY/IA Ha YAaCTH, IO OJHOMY KOMMUTY Ha TIPOGIEMY C COEPIKATEb-
HBIM coO0IeHneM (DUKCAIUY B KAJKA0M caydae. Eciim kakue-To H3MEHEHMsI OTHOCATCS
K OJTHOMY 1 TOMY ke (haiiiry, morpobyiiTe BOCIOIb30BATHCS KOMAH/ION git add - -patch
[ mHieKcaruu aiisio 1Mo yacTssM. CHUMOK COCTOSIHNA TIPOEKTA Ha BEPITUHE BETKHU He
3aBUCUT OT TOTO, OJINH KOMMUT BBl CJIEJTAIIH WU TISITh, €CJIA BCE MU3MEHEHsI T0OABIISIOTCST
oftHOMOMeHTHO. [ToaToMYy TI0CTapaiiTech 06IETYNTh KU3HD KOJIJIeraM-pa3paboTyrKam,
KOTOpBIe OY/IyT TIPOCMATPUBATH MJIO/LI BaliuxX ycuauit. Kpome toro, Takoil moaxos
YIIPOIIAET IPOIeyPy U3BICUEHUS UM OTMEHBI OJIHOTO M3MEHEHUS M3 BHECEHHOTO Ha-
6opa, ecaiu BAPYT B OY/AyIIEM MOABUTCS Takast HEOOXOAMMOCT.

He cremyer 3a61Bath 11 ipo coobimenne ukcarmi. [IpBbIYKa K HAMTHCAHUIO COIEPIKa-
TETLHBLIX COOBIeHnT ypotaet paboty ¢ Git u obierdaer corpyaandectso. Kak mpasuio,
COOBIIEH e TOIKHO HAYMHATHCS CO CTPOKH € JTAKOHUIHBIM OMUCAHIEM M3MEHEHNUT,
conepskarieit ve 6osee 50 CIMBOJIOB. 3aTEM CITEYET MycTast CTPOKa 1 Hoee moapobHoe
omnucanue. Git-mpoekT TpebGyeT BKIYKUTD B 9TOT TEKCT HH(GOPMAIIMIO O IPUYNHE H3Me-
HEHUH 1 collocTaBJieHue Balllel peau3aliii ¢ IPeAbIAYIIUM [1oBeieHueM. sKesaTesbHo
JIeHCTBOBATh B COOTBETCTBUU € 3TUMHU PeKOMeHaalusiMi. Kpome Toro, B aTux coodiie-
HUAX PEKOMEH/YIOT UCIIOIb30BaTh [I0BEJANTEIbHOE HaKJIOHeHue. [IpyruMu cJI0BaMH,
CJIeTyeT THCcaTh KOMaHbl. BMeCTO «s1 106GaBWII TECT [7IsT» MUIITHATE «T00aBLTE TECT IS,
Bort npumep mabona, Hanucautbiii Tuvom IToymom (Tim Pope):

KpaTkoe (A0 50 CMMBO/IOB) OMMCaHMe WU3MEHEeHMit

Bonee peTanbHbil, MOACHAWWMIA TeKCT, €cnum oH TpebyeTca. OrpaHuybTechb
npuMepHo 72 CWUMBONaMU. B HeKOTOpbIX KOHTeKCTax nepBasd CTpoka
paccMaTpuBaeTCA KakK Tema 3/1eKTPOHHOro MUCbMa, a OCTalbHON

TeKCT — KaK Teno nucbma. BaxHa nycTas cTpoka, oTAendwwas KpaTkoe
onucaHue OT Tena nucbMa (ecanM Teno nUCbMa NPUCYTCTBYET);

B NPOTUBHOM CNly4ae TakKuMe MHCTPYMeHTbl, KakK rebase, MOryT BOCMPUHATL
HanuMcaHHoe HeKoppeKTHO.

[anbHedwune ab3aubl MayT nocne nycTbiX CTPOK.
- BO3MOXHbI MapKUpOBaHHbIE CMUCKK

- Ponb mapkepa 06bl4HO UrpaeT feduc unu 3Be3nouKa,
C OfHMM npobenom nepef HUMM U MyCTbIMU CTPOKaMU MexXay
NYHKTaMU, HO BO3MOXHbl M Apyrue peanusauuu

Ecui Baiu coobuieHust UKCAIUU BBITJISAAT 0A00HBIM 00PasoM, 9TO BechbMa yI00HO
KaK JIJIs1 Bac, Tak ¥ JIJIst BaIlUX KoJLier-paspaboTyrkos. [IpuMepbl X0polio ¢hopMyIupo-
BaHHBIX COOOIEHNI (pUKcann MOKHO HaiiTu B Git-ipoekTe — monpoOyiiTe 3alyCcTUTh
JUUISI HeTO KoMaHy git log - -no-merges u MOYUTaTh KOPPEKTHO OT(GOPMATHPOBAHHYIO
HCTOPUIO KOMMHUTOB ITPOEKTA.

B mpumepax u3 9TON KHUTH BBI TAKUX COOOTIEHIH He YBUAUTE. ITO CAETAHO [JIST IKOHO-
MHH MeCTa; BMECTO HUX MBI IIPUMEHSIJIN 1apaMeTp -m KomaHabl git commit. [loatomy
He CTOUT CUUTATh IPUMEPHI U3 KHUTH PYKOBO/ICTBOM K JIEUCTBUIO.
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PaboTa B ManeHbKow rpynne

ITpocreiimeil opranu3aliioHHON CTPYKTYPOi, KOTOpask MOKET BaM BCTPETUTBCS, SBJIS-
€TCsT 3aKPBITHIN TIPOEKT ¢ OHUM WJIH JABYMST IPYTUMHU paspaborurkamu. OnpeeseHue
«3aKPBITHII» B TAHHOM CJIydae MCIOJIb3yeTCs TOTOMY, UTO CO3/IaBA€MbIi 3TOH IPYIIION
KO/l HelocTylleH ocTasibHoMy MUpy. [IpaBo Ha 3amuch B perio3uTopuil ecTb Kak y Bac,
TaK M Y OCTATBHBIX Pa3pabOTUNKOB.

B Takoii cpejie BO3MOKEH pabouuii mporiece, KOTOPOTO MPUAEPKUBAIOTCS TPpH paboTe
¢ Subversion win apyroii meHTPAIN30BaHHOM cHucTeMOiL. TIpu 9TOM Yy BaC COXPAHSITCS
Takue MpPenMyIiecTBa, Kak JoKaJIbHble KOMMUTBI U YIIPOIIEHHbIE ITPOTIe/ Ly Phl CAUSHUS
1 BETBJIEHUS, HO pabounii mpoiece Gy/IeT OTIMYaThCss B OCHOBHOM TEM, U4TO BO BpeMsi
bukcanuu n3MeHeHUH CAUAHNE BBITTOJHAETCS HA CTOPOHE KJIMEHTA, a He Ha cepBepe.
PaccMoTpuM, Kak 9TO BBITJISIUT, HA IPUMEPE JBYX Pa3pabOTUYUKOB, MOIb3YIONUXCS
o61muM perosutopreM. [5KOH KIOHUPYET PEMO3UTOPUH, T0OABJIAET CBOM M3MEHEHUS 1
(dukcupyer ux soxanbHo. (/s coxpatnienust pparMeHToB Koja CIysKeGHbIe COODTIEH ST
3aMeHeHbl MHOTOTOYHEM. )

# KomnbioTep [xoHa

$ git clone john@githost:simplegit.git

Initialized empty Git repository in /home/john/simplegit/.git/

$ cd simplegit/
$ vim lib/simplegit.rb
$ git commit -am 'removed invalid default value'
[master 738ee87] removed invalid default value
1 files changed, 1 insertions(+), 1 deletions(-)

Jlsxeccuka — BTOPOIT pa3pabOTUNK — JIETAET TO JKE CAMOE, TO €CTh KJIOHUPYET PENO3U-
TOpUii U PUKCUPYET BHECEHHBIE B KOO N3MEHEHUS:

# KomnbwTep [xeccukun
$ git clone jessica@githost:simplegit.git
Initialized empty Git repository in /home/jessica/simplegit/.git/

$ cd simplegit/
$ vim TODO
$ git commit -am 'add reset task'’
[master fbff5bc] add reset task
1 files changed, 1 insertions(+), © deletions(-)

3ateM J[;xeccrKa OTIPABIISIET CBOIO PabOTY Ha cepBep:

# KomnbwTep [xeccukun
$ git push origin master

To jessica@githost:simplegit.git
ledee6bb. .fbff5bc master -> master
[I’KOH Takske TIBITaeTCS OTIIPABUTH HAa CEPBEP PE3YJIBTAThI CBOETO TPYyAa:

# KomnbwTep [KOHa
$ git push origin master
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To john@githost:simplegit.git
I [rejected] master -> master (non-fast forward)
error: failed to push some refs to 'john@githost:simplegit.git’

JlKoH TlosTydaeT 0TKa3 B COBEPIIEHUH OTlepalliy, Tak Kak /[)keccrka ycresna oTipa-
BUTb CBOM U3MEHEHU IePBOM. DTOT MOMEHT KpaliHe Ba)KHO [TOHITh, 0COOEHHO eCJIH
BbI IPUBBIKJIK paboTaTh ¢ cucteMoii Subversion. Mbl BUaM, 4TO PaspaboOTYNKK
pelakTupoBanu pasHbie ¢aiiibl. B aToM ciyuyae Subversion BbiosiHsIeT cinsiHIIe Ha
cepBepe aBToMaTn4ecku, a paboras ¢ Git, Bbl JOJIKHBI CEJIaTh 9TO BPYYHYO HA CBOEI
ManrHe. /IJKOHY cJielyeT ckauaTh U3BMeHeHWs], BHeceHHble /[)KeCCUKOi, 1 BBITIOJHUTD
WX CJIUSTHUE, ¥ TOJILKO TIOCJIE HTOTO OH TIOJIYYUT pa3pelnieHue Ha OTIIPaBKY Pe3yJIbTaToB
CBOETO Tpy/a:

$ git fetch origin

From john@githost:simplegit
+ 049d078...fbff5bc master -> origin/master

To, kak 1pu 9TOM Oy/IeT BBITJIALETh JOKAJbHBIN pernosuTopuii JIoHa, MoKasaHo Ha
puc. 5.5.

master

v

4b078 <€— 1ledee <€— 738ee

™

fbff5

A

origin/master
Puc. 5.5. Pacxogsawasaca ncropus [p>xoHa

¥ [I:xoHa ecTb cChITKA Ha BBLIIOKeHHBIE /[skeccrkoil n3MeHeHUs, U OH JI0JIKEeH OCyIIie-
CTBUTH UX CJIMSHUE CO CBOEi paboTOIL:

$ git merge origin/master

Merge made by recursive.

TODO | 1 +
1 files changed, 1 insertions(+), © deletions(-)

CuisiHiie B IaHHOM cJjrydae rpoucxoaut 6es3 mpobiem. Mcropust komMuToB JIsKoHA Ha-
YITHAET BBITJIAIETh TAK, KAK IIOKA3aHO Ha puc. 5.6.

Teneps [[:KOH MOXKET IPOTECTUPOBATH CBOU KO/, YOEAUTHCS, YTO OH MO-TIPEKHEMY
KOPPEKTHO paboTaeT, M BBLIOKUTH HA CEPBEP CBOM HApPabOOTKH, yiKe 00beANHEHHDIE
¢ napaborkamu J[skeccuKu:
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$ git push origin master

To john@githost:simplegit.git
fbff5bc..72bbc59 master -> master

Wcropust kommuToB [IKOHA TIOC/IE ATOM OTlepaiiny moKasaHa Ha prc. 5.7.

B ato Bpems /Ikeccrka paboTasia Hajl TeMaTU4ecKoil Betkoil. OHa co3jiaia BeTKy issue54
¥ BBITIOJIHMJIA B Hell Tp KOMMUTA. BHecennsle /[’KOHOM M3MeHeHUsT OHa MTOKa He CKa-
YaJa, MO9TOMY UCTOPUS ee U3MeHeH it Oy/IeT BBITIISIETH TAK, KAK MOKA3aHOo Ha puc. 5.8.

4b078 <€— ledee <&— 738ce <€— 72bbc

e

ff

\fb

Puc. 5.6. Penosutopuii [pkoHa nocne CinsHUa ¢ BETKOW origin/master

4b078 <€— ledee <€— 738ce <€— 72bbc

S

Puc. 5.7. Vctopus koMmMuTOB [IXKOHa Nocsie 0TnpaBKy U3MEHEHWI Ha cepBep origin

4p078 <€— 1ledee <€— fbff5 ~€— 8149a &— 23ac6 €&— 4afd2

Puc. 5.8. VcxoaHas nctopus KOMMUTOB [KeCCcnkm
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Yro6bl CHHXPOHU3UPOBATH CBOIO paboTy ¢ HapaboTkamu [[skoHa, JIkeccrka ckaunBaer
C cepBepa U3MEHEHUS:

# KomnbloTep [xeccuku
$ git fetch origin

From jessica@githost:simplegit
fbff5bc..72bbc59 master -> origin/master

[Toce osryyenns BbLIOKEHHDBIX J[)KOHOM M3MeHEHUH HCTOPUS KOMMUTOB /[skeccuku

BBITJISIIUT TaK, KaK MOKa3aHo Ha puc. 5.9.

master issue54

v v

< fbff5 <«€— 8149a <€— 23ac6 E— 4af42
738ce <€— 72bbc

A

origin/master

4pb078 <€— 1ledee

Puc. 5.9. Uctopusa [)xeccukn nocsie ckaumBaHusi MsMeHeHni [IKoHa

II}KGCCI/IKa CUUTAET CBOIO TEMATUYECKYIO BETKY 3aKOHUEHHOU U XO04eT y3HaThb, C 4EM
HY’KHO CJIUTH ee PaboTy, 4TOObI IOJIYUYUTh BO3MOKHOCTb OTIIPABUTH ee Ha cepsep. [liis
3TOr0 OHA UCII0JIb3YyeT KoMaHay git log:

$ git log --no-merges issueb4..origin/master

commit 738ee872852dfaa9d6634e0dea’7a324040193016

Author: John Smith <jsmith@example.com>
Date: Fri May 29 16:01:27 2009 -0700

removed invalid default value

3amuch issueb4. .origin/master cayxuT GUIBTPOM /715 KOMAH/IbI 10g, YKa3bIBAIOIIIM,
4TO OTOGPAKATH HYKHO TOJBKO T€ KOMMUTBI U3 TOCTEHEH BEeTKU (B TaHHOM CJIyvae
9TO BeTKa origin/master), KOTOPLIX HET B 11€PBOI1 BeTKe (B JAHHOM CJIydae 3TO BETKa
issueb4).

JTa KOMaH/Ia TTOKa3bIBaeT, yTo /JKoH ycnen 3ahukcupoBath OIHO U3MEHEHHUE, KOTOPOe
Jlskeccuka moka He 06aBuIa K cBoeit padore. Ecoin oHa caimBaert k cebe BeTKy origin/
master, 3TOT eINHCTBEHHBIIT KOMMHUT MOJIUMDUITIPYET ee JOKAIbHbIE U3MEHEHUSI.

[Tocse aToro [l:xeccrka MOXKET CJIUTh CBOIO TeMaTHYECKYIO BETKY B CBOIO BeTKy master,
Tyga e cauTh pabory Jxona (origin/master), a HOTOM OTIIPABUTH BCE U3MEHEHIS
Ha cepsep. JLyist UHTErpaiuu BCero aToro OHa MepBbIM /I€JIOM [1ePEXO/IUT B CBOIO BETKY
master:
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$ git checkout master
Switched to branch "master"
Your branch is behind 'origin/master' by 2 commits, and can be fast-forwarded.

Tenepb MOXKHO CJIUTh K cebe BeTKy origin/master wiu BeTKy issue54 — obGe OHU B
NCTOPUH KOMMHWTOB HaXOAATCA BbIIIE, IIOITOMY ITOPAJIOK CJUAHNUSA HE UT'PAECT POJIN.
Koneunoe cocrostnne PEIIO3UTOPUA B O6OI/IX CJIyqasX IMOJIyYUTCA UAECHTUYHDBIM, CJIETKa
OT/INYaTbCA 6y,H6T TOJIBKO NCTOPU. ,Z[)KeCCI/IKa penraeT cHa4daJjia BbIIIOJIHUTH CJIUAHNE
BETKU 1ssue54:

$ git merge issue54

Updating fbff5bc..4af4298

Fast forward

README | 1 +

lib/simplegit.rb | 6 +++++-

2 files changed, 6 insertions(+), 1 deletions(-)

Kak BU/nUTE, HpO6JIEM He BO3HUKJIO. ITO 06I)IT~IHO€ CJINSAHNE IIEPEMOTKH. Tenepb [[)KGC-
cuka pobasiser k cebe pabory [Ixkona (origin/master):
$ git merge origin/master
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

Cnusinue IIPOXOAUT HOPMaAJIbHO, 1 UCTOPUA KOMMHTOB I[)KeCCI/IKI/I Ha4yMHaeT BbITVIAAETDb

Tak, Kak mokasano Ha puc. 5.10.

issue54 master

v

4b078 <€ 1edee € fbff5 <€ 8149a <& 23ac6 < 4af42

NN AN

738ee € 72bbc <€ 8059¢

A

origin/master

Puc. 5.10. Victopusa koMmMuToB [xeccukn nocne fobaBneHns KOMMUTOB [IKOHa

Tenepp BeTka origin/master gocTmKKMMa M3 BETKH master /[KEeCCHKM, 1 OHA MOKET
6e3 1pobIIeM OTIIPABUTD CBOIO paboTy Ha cepBep MPH YCIOBUH, 4TO [IKOH 32 9TO BpeMst
He ycnes Huyero 106asuth (puc. 5.11):

$ git push origin master

To jessica@githost:simplegit.git
72bbc59..8059c15 master -> master
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4b078 <«€— 1edee < fbff5 <& 8149a <€ 23ac6 € 4af42

NN

738ce €& 72bbc <€ 8059c

Puc. 5.11. Nctopus [keccrku Nocne OTrpaBKM BHECEHHbIX €10 U3MEHEHWIA Ha cepBep

O6a paspaboTunKa HECKONBKO pa3 (PMKCUPOBAIM N3MEHEHUS W YCIIEITHO BBITTOMHSIIN
causTHUE CBOEH paboThI ¢ paboTOI IPYTOTO.

IT0 oaHa U3 mpocreiimux pabounx cxem. Hekoropoe BpeMst Bbl paboTaere B TeMaTH-
YecKoil BeTKe, ¥ KOT/Ia TIPUXOJUT BPEMs, CJUBaeTe Pe3yIbTaTbl CBOETO TPy/a B BETKY
master. Pemmus, 4To NPUIILIO BPEMs TOJETUTHCS CBOUMU HapabGOTKaMU ¢ KOJIJIETaMH,
BbI CKAUMBaeTe JIAHHBIE C CEPBEPA, U €CJIU TaM TIOSBIJINCH U3MEHEHWs], CTUBaeTe K cebe
BeTKy origin/master, mocse yero coiepskuMoe BeTKM master MOKHO OTIIPABUTD Ha
cepsep. B obiem Bujie ata 1mocsieoBaTeIbHOCTh COOTBETCTBYET prc. 5.12.

<€

git clone
>

git clone

git commit

git push

git fetch

git merge

git commit D

git push

git fetch

git merge
git push

git fetch

>
<€
>
>
Puc. 5.12. O6was nocnenoBaTe/lbHOCTb COObITUI B MPOCTON CXEME C HECKOJIbKUMU
pa3paboTumkamm
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ManeHbKasi rpynna c pyKoBoAUTENEM

Cremytomuii crieHapyuil IEMOHCTPUPYET POJIN YIACTHIUKOB TTPOEKTA B 3aKPBITON TPYTITIE
GobITero pazmepa. Mbl paccMOTPUM cXeMy PabOTHI B CPEJE, T/ie HEOODIITIE TPYIITIHT 3a-
HUMAIOTCS OTZIEJIbHBIMI 33/Ia9aMU, a MHTETPAITUIO PE3YJIBTATOB UX TPY/IA OCYTIECTBIISET
TPEThST CTOPOHA.

IIpenmomosxKuM, YTO HaJ OAHOI 3agaueil paboraior [Ixxon u [[xkeccuka, a Hax APYroil
[lxxeccuka u /Ixxo3u. B ¢pupme ecth Takike MOKHOCTD AUCTIETYEpA WHTETPAIUH, TO
€CTb MHTETPAIMeNl Pe3yJIbTaTOB TPy OT/EJbHBIX IPYIIIT 3aHUMAIOTCS CIIeITUabHbIe
JIOJIU, UMeEoIIKe TIpaBo 0OHOBJIATH BETKY master riaBHOTO pernosutopus. [Ipu takom
clieHapuu Besl paboTa BBIIOIHAETCS B BETKAX OTAEIbHBIX KOMaH[, a ee 00beIuHenne
OCYIIIECTBISAETCS MO3/IHEE.

Pacemorpum pabounii poliece 3aHATOI B pellleHny ABYX 3azay JlxKeccuku, KoTopas
IPU HTOM COTPYAHMYAET ¢ ABYMsI PasHbIMU paszpaboTunkamMu. Bygem cunrarh, 4To y
HEe yiKe €CThb CO6CTB€HH3.H KOITHA PEIIO3NTOPHSA, 1 IIEPBBIM 1€JIOM II)KGCCI/IKa 3aHAJ1aCh
33.113.‘-16‘1.71 featureA. I[JIH ITON 3a/la4ll CO3/1a€TCA HOBadA BE€TKa, B KOTOpOﬁ ITPON3BOATCA
HeKPKEﬂeﬁCTBHHZ

# KomnbloTep [xeccuku

$ git checkout -b featureA

Switched to a new branch "featureA"

$ vim lib/simplegit.rb

$ git commit -am 'add limit to log function'

[featureA 3300904] add limit to log function

1 files changed, 1 insertions(+), 1 deletions(-)

Teneps eii HyKHO IIOAENUTHCS CBOEH paboToil ¢ J[3KOHOM, H09TOMY KOMMMTBI 13 BETKH
featureA tpebyercst otocaath Ha cepsep. Ho y JJkeccnku HeT paB Ha 3aIMCh B BETKY
master — 9THM 3aHUMAETCSI JINCTICTYEP UHTETPAIIU, — TI09TOMY JIJIsI COBMECTHO# paboTh!
¢ [I>koHOM OHa OTIIPaBJISIET CBOM JIaHHBIE B [PYTYIO BETKY:

$ git push -u origin featureA

To jessica@githost:simplegit.git
* [new branch] featureA -> featureA

ITo smexTponHO# TOUTE OHA coO0OIIaeT [[KOHY, 4TO OH MOKET O3HAKOMHTBCSI C BBLIO-
JKeHHOM B BeTKy featureA undopmanueit. Oxknnasa peaxiun /[xxona, /[skeccuka peraer
NPUCTYNUTH K paboTe B BeTke featureB Bmecte ¢ [Isko3u. [lyist Havasma ciieyer co3aTh
3Ty BETKY, UCIIOJIb3Y$ B KauecTBe OCHOBBI BETKY master ¢ cepBepa:

# KomnblTep [xeccuku

$ git fetch origin

$ git checkout -b featureB origin/master
Switched to a new branch 'featureB'

[Tocaie atoro /Ixxeccuka dpukcupyer B BeTke featureB HECKOJIBKO U3MEHEHMI:

$ vim lib/simplegit.rb
$ git commit -am 'made the ls-tree function recursive'
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[featureB e5befdc] made the ls-tree function recursive
1 files changed, 1 insertions(+), 1 deletions(-)

$ vim lib/simplegit.rb

$ git commit -am 'add ls-files'

[featureB 8512791] add ls-files

1 files changed, 5 insertions(+), © deletions(-)

IToce atoro penosuTtopuii [KecCUKN BBITJISANT TaK, Kak MOKa3aHO Ha puc. 5.13.

master feature A

v y

4b078 < 1edee <« 33009

e5b0f < 85127

{

feature B

Puc. 5.13. VicxogHas uctopusi KOMMUTOB [XKeccuku

ToToBsICh BLIIOKUTE CBOTO paboTy B obmuil qoctyT, /keccuka moxydaet ot J:ko3n
coobrmene, nHGOPMUPYIOIee 0 HapabGOTKaX, YiKe BLIOKEHHBIX HA CEPBEP B BETKY
featureBee. 3Hauut, A4 10JyYeHNs BO3MOKHOCTH OTIIPABKY JIaHHbIX Ha cepsep eil
cjefyeT CJAUTb 9T uaMenenus co csoumu. Kommut J[»k03u nusBiekaeTcss KoMana0i
git fetch:

$ git fetch origin

From jessica@githost:simplegit
* [new branch] featureBee -> origin/featureBee

Terepb MOKHO BOCIIOJIB30BAThCS KOMaHI0i git merge u 100aBUTh 9TH U3MEHECHMS
K pe3yJbTaTaM CBOETO Tpy/da:

$ git merge origin/featureBee

Auto-merging lib/simplegit.rb

Merge made by recursive.

lib/simplegit.rb | 4 ++++

1 files changed, 4 insertions(+), © deletions(-)

Ho ectb HeGoubiast ipobiiema. TToiryueHHbIe IOCIe CMSHUS IaHHble U3 BeTKK featureB
[lxeccuke Hy»KHO BBLJIOSKUTD B BETKY featureBee Ha cepBepe. JTO jleaeTcst KOMaHIol git
push c ykazaHuneM pas/ieJIeHHBIX JIBOETOUYNEM HAa3BAaHN JIOKAJIBHON 1 y/IaJIeHHOH BETOK:
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$ git push -u origin featureB:featureBee

To jessica@githost:simplegit.git
fba9af8..cd685d1 featureB -> featureBee

Takas 3anuch HasbiBaeTcd crenudukanmeil cepiok (refspec). 320110 0OpaTuTe BHK-
MaHue Ha Jiar -u, IpeAcTaBJIsIoNil coboil KpaTKoe 0003HAUEHME apamMeTpa - -set-
upstream, KOTOPbIil yCTaHABIMBAET KOHMDUIYPALIUIO BETKU, 00JIErYaioONIy 0 AabHEHIIYIO
OTIPABKY JIAHHBIX HA CEPBEP M CKAYMBaHUE UX OTTY/IA.

Buesanno /[xxeccuka nosydaer coobienue ot xxona. Ou mHGopMupyer, 4To Jo6aBuI
B BeTKY featureA Koe-Kakue, M3MeHEHUsI U IIPOCUT ITPOBepUTh ux. /[Keccuka ckaunbaet
9T U3MeHeHUI KoMauaou git fetch:

$ git fetch origin

From jessica@githost:simplegit
3300904 . .2ad881d featureA -> origin/featureA

3areM ¢ TTOMOIIbIO KOMaH bl git 1log OHA CMOTPUT, YTO UMEHHO U3MEHUJIOCD!

$ git log featureA..origin/featureA

commit aad88ldl54acdaeb2b6bl8eabde827ed8a6d671e6
Author: John Smith <jsmith@example.com>

Date: Fri May 29 19:57:33 2009 -0700

changed log output to 30 from 25

IToce aToro oHa camBaet paboty J[sKoHa B CBOIO BeTKY featureA:

$ git checkout featureA
Switched to branch "featureA"
$ git merge origin/featureA
Updating 3300904..aad881d
Fast forward
lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

ﬂ)KeCCI/IKa XO4YET BHECTU KOE-KaKHe JIOITOJTHEHU I, ITOCJIC YEeTO OHA Q)HKCI/IpyeT N3MEHECHUA
" CHOBaA OTIIPABJISAECT KOMMUT Ha CEPBEP:

$ git commit -am 'small tweak'

[featureA ed774b3] small tweak

1 files changed, 1 insertions(+), 1 deletions(-)
$ git push

To jessica@githost:simplegit.git
3300904 . .ed774b3 featureA -> featureA

ITocne aToro ee NCTOPHA KOMMUTOB BBITJIAJIUT TaK, KaK ITOKa3aHO Ha PUC. 5.14.

Jlxeccuka, /Ixo3u u [l;xoH nHGOpMUPYIOT YeJI0BEKA, OTBEYAIOIIEro 32 HHTErPAIIHIO,
0 TOM, uTo BeTKM featureA u featureBee Ha cepBepe FOTOBBI K JI00ABJIEHIUIO B OCHOB-
HYIO BeTKY paspaboTku. ITocie 3aBepiineHns MHTerpalii CKauBaHue JaHHbIX ¢ cepBepa
MPUBEET K MOSIBJIEHUIO HOBBIX KOMMUTOB CTUsTHUS (prc. 5.15).
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4b078 1edee 33009 aad88 < 774b3

e5b0f 85127 cd685
fba9a A/=

Puc. 5.14. ctopusi KoMMUTOB [keccukuy nocre rKcaumm U3MEHeHWin B BETKE
C peLuaemoii 3apayent

4b078 <€—  ledee < 33009 <€—  aadd8 < 774b3

A

\2

e5b0f < 85127 < cd685

/

fba9a

Puc. 5.15. Victopusa [xeccukn nocne cnmnsHus obenx ee TeMaTUHeCKMX BETOK
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MHor1e IpyIbL Hepexoadar Ha cucreMy Git IMeHHO pagy pa3pabOTOK B ITaPaJLIelbHOM
pexKIIMe ¢ TOCAEAYIONNM X 00beanHeHneM. Bo3MOKHOCTh Oprann3oBarh paboTy He-
GOJBIINX I'PYIII B yAAJIEHHBIX BETKAX, He Mellas IIPU 9TOM BCell KOMaHe, SIBJISeTCs
orpoMHbIM TipenmytiectBoM Git. [TocnenoBareabHOCTh IEWCTBUI B ONTUCAHHON cXeMe
paboThI Mpe/cTaBaeHa Ha puc. 5.16.

git commit
(A) git|push origin feature A
>
gitjcommit
(A)
git fetch origin
<
git push origin feature A
git commit
(B) git push origin feature Bee
< git fetch origin feature B: featureBee
git merge
(B) ( . -
git fetch origin
<
git merge
git commit
git|push origin feature A

>

Puc. 5.16. ba3zoBasi NocneaoBaTeNbHOCTL AEMCTBUIA NPU HANYMK
AucneTyepa MHTerpaumm

OTKPbITbIV NPOEKT, BETBNEHNE

BxJj1azi B OTKPBITBII TPOEKT — 3TO COBCEM JIpyToe [esio. Tak Kak IpaBa Ha mpsamoe 00-
HOBJIEHHE BETOK IIPOEKTA Y BAC OTCYTCTBYIOT, HYKHO KAKIM-TO CIIOCOOOM OPraHM30BaTh
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paboTy ¢ IUIaMu, OTBEYAIOIIMME 3a ero moepskKy. CHavama Mbl PACCMOTPUM yYacTHe
B [TPOEKTE TIOCPEICTBOM BeTBJIeHIA. MHOTHE caiiThl, pegocTaBsionye Xocthr st Git
(B Tom uncie GitHub, BitBucket, Google Code, repo.or.cz), 1aioT TaKyio BO3MOKHOCTb,
J1a ¥ BJIaJIeJIbI[bI TIPOEKTOB, OKUAAIONTIE MIMEHHO TAKON (hOPMbI B3AMMOIEHCTBHS, TOKE
BecbMa MHOTOUMC/TeHHbL. CIeayonuii e pasies MOCBIeH POeKTaM, BIaiebIlbl
KOTOPBIX TIPEAIOYUTAIOT IPUHUMATH MCIIPABJIEHUS TI0 9JIEKTPOHHOI TouTe.,

[TepBbIM /1ETTOM TPEOYETCS KITOHUPOBATH OCHOBHON PETIO3UTOPHUT, CO3/IaTh TEMATHYECKYTO
BETKY JIJISI 3a/Ia4¥ UK Habopa 3a/1a¥, KOTOPbIE BB COOMPAETECH PETTaTh, U MPUCTYIINTH
k pabote. [TocreoBaTeIbHOCTD BAIUX AEHCTBUI GY/IET CIeIyToMei:

$ git clone (url)

$ cd project

$ git checkout -b featureA
# (BbiNonHeHue paboThbl)

$ git commit

# (BbiNonHeHWe paboThbl)

$ git commit

NMPUMEYAHUE

KomaHza rebase -i nosBonseT o6beanMHUTb BCe HAapaboTKM B OAUH KOMMUT WK peop-
raHu3o0BaTb MX BHYTPU KOMMUTA TakMM 06pa3oM, 4Tobbl BiaaesblLy npoekta 6biio npole
C HUMU 3HAKOMUTBCS.

Korma BbI 3aBepimTe paboTy ¢ BETKOI U PEIITUTE TIOICTUTHCS PE3YIBTATAMIE C BIIA/IEb-
I[aMU [IPOEKTA, IIePeiinTe Ha TJIaBHYIO CTPAHUILY IIPOEKTA U IIEJIKHUTE Ha KHOIKe Fork,
4TOGBI MOJTYYUTH COOCTBEHHYIO KOITHIO MTPOEKTa ¢ TipaBoM Ha 3amuch. URL-axpec aToro
HOBOTO PENO3UTOPUSI HYKHO I0OABUTD B CIIMCOK yIAJIEHHBIX PENO3UTOpreB. Mbl aiiuM
eMmy ums myfork:

$ git remote add myfork (url)

Terneps cesyeT OTIPaBUTh B ATOT PEMO3UTOPHIA Balk HapaboTku. [Ipoie Beero cpasy
OTIIPAaBUTh BETKY, B KOTOPOH BbI paboTaete, a He CJIMBATDH €€ TIPEABAPUTEIBHO C BETKOI
master. 910 u36aBUT Bac OT HEOOXOANMOCTH OTKATHIBATH M3MEHEHWS BETKU master,
ecsi Barry paboTy He TIPUMYT UM TPUMYT TOJBKO YacTUUHO. Ecin BiaesbIis ipoeKTa
BBITIOJTHAT CIUSTHYE, TIEPEMEIICHIE WU YaCTUYHOE BKIIOUYEHUE Baliell paboThl B OCHOB-
HO#1 KOJI, BBl B KOHEYHOM CUETE BCE PABHO MOJTYYHTE BCe 0OPATHO, CKAUaB M3MEHEHUST U3
TJIABHOTO PEIIO3UTOPUS:

$ git push -u myfork featureA

IMocuie ornipaBku HapaboOTOK B CBOIO KOIMUIO CJIEYET [TOCTATH YBEJOMJIEHUE JTHILY,
OTBeYaIoIeMy 3a HOAJEPKKY ITpoekTa. HacTo aTy 1npolie/lypy Ha3blBAIOT 3a1IPOCOM
na Bruouenue (pull request). 3anmpoc MOKHO creHepupoBaTh Ha caliTe: HapUMep,
y GitHub ecTb co6cTBEeHHBIN MEXaHU3M TAKUX 3aIIPOCOB, KOTOPbIil paccMaTpuBa-
eTcs B cienylolnleil riase, — MJKM BOCIIOJIb30BaTbhCAd KOMaH10i# git request-pull
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1 110 3JIEKTPOHHOM TI0YTE OTIIPABUTD PE3YJIbTAT €€ IPUMEHEHN S OTBETCTBEHHOMY 32
MO IEPIKKY MPOEKTA.

B kauecTBe apryMEHTa KOMaH/la r‘equest - pull IIpUHUMAET UM 63.30BOI>,I BETKH, B KOTO-
PYIO BBI XOTHTE BKJIIOUATH CBOTO TeMaTtndeckyto BeTKy, 1 URL-aznpec Git-perosutopust, n3
KOTOpOH)HHCHequpLHHITpaHHHhﬂnKeTBSHTbBaHHlHapa6OTKH.PeSyHbTaTONlpa6OTH
KOMAaH/bI CTAHOBUTCS KpaTKasl CBO/IKA M3MEHEHWI, KOTOPBIE BBI MTOMTPOCUIN BKIIOYNTD
B ITPOCKT. K IIpuMepy, ecan ZIDKG‘CCI/IKB. ITocJie rmapbl KOMMUTOB B TEeMaTUYECKOI BETKe 1
OTIIPABKN 9TOU BETKU HA CEpBEP XOUET ITOCJIaTh H)KOHy 3allpoC Ha BKJIIOYEHUE, eit HYXHO
CceJ1aTh ciaeayrniee:

$ git request-pull origin/master myfork

The following changes since commit ledee6b1d61823a2de3b09c160d7080b8d1b3a40:

John Smith (1):
added a new function
are available in the git repository at:

git://githost/simplegit.git featureA

Jessica Smith (2):
add limit to log function
change log output to 30 from 25

lib/simplegit.rb | 1@ +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

BoiBoj aToit KOMaH/Ibl MOKHO OTIIPABUTD JUCIIETYEPY MHTETPAIINN — B HEM COO6H.[a€TC§I,
r1Ie HAYMHAETCA BETKa C UBMEHEHUAMMU, KPATKO OTO6pa>KaIOTCH BCE€ KOMMMUTDBI U YKa3bI-
Bae€eTcCsd, OTKYy/la MOKHO 33.6paTb N3MEHCHMA.

JLu1st IpoeKTa, IOAIEePKKON KOTOPOTO 3aHUMAIOTCS IPYTHe JIOM, B 00IEeM CIydyae uMe-
€T CMBICJI 3aBECTU BETKY master, HePepPhIBHO CAEAAIIYIO 3a BeTKOU origin/master,
a BCIO pa60Ty BBIITOJIHATD B TEMAaTUYECKHX BETKaX, KOTOPbIE JIETKO MOJKHO Y/IaJUTh, €CJIN
Ballly KOMMUTBI He OyayT IpuHgThl. Hannune TeMaTHueCKUX BETOK /It OTAEAbHbIX
3a/au TakKe obsieryaer poieaypy lnepemenienust paboThl B cjydae, KOT/a 3a BpeMs ee
BBIIIOJIHEHUA BEPXHAA TOUYKA IVIAaBHOTO PEIIO3UTOPHUA CMECTUJIACh U IPUMEHEHNE KOM-
MUTOB 0e3 KOH(DJINKTOB CTaJ0 HEBO3MOKHBIM. Hanpumep, ecyin Bbl XOTUTE J0OABUTH
K IPOEKTY paboTy 110 APYrod TeMe, He HY;KHO MPOA0JIKATh PaboTy HaJl TEMATHIECKOIT
BETKOM, COZIep;KUMOe KOTOPOH BBl TOJIBKO YTO OTIIPABUJIM Ha cepBep. HaunuTe ¢ BeTKn
master rJIaBHOTO PEIo3UTOPUL:

$ git checkout -b featureB origin/master

# (BbiNnONHEHWe paboThl)

$ git commit

$ git push myfork featureB

# (NUCbMO AMCMeTYepy WHTerpauun)
$ git fetch origin

Tenepsb kaxkaas TeMa Oy1eT HaXOAUThCS BHYTPU COOCTBEHHOrO KOHTelHepa (II0X0Ke Ha
ouepe/b U3 UCIIPABJIEHUIT ), KOTOPBIE BBl MOJKETE TIePE3aChIBATD, IePEMENIaTh U PeIaK-
THUPOBATbh, HE 3aTPArMBAsT OCTATBHLIX TeM (puc. 5.17).
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Puc. 5.17. WcxoaHast UCTopusi KOMMUTOB C BeTkol featureB

ITpeAnonoKuM, IUCHeTYep MHTErPAIINN CKayaa HabOp YbMX-TO UCIIPABJIEHUI, U TTOCIE
3TOTO OKA3aJI0Ch, YTO BAIlla TIEPBAs BETKA He MOMYCKAeT GECKOHMINKTHOTO CISTHIUS.
BoI MosKeTe OmpoOOBaTh MIEPEMECTUTH 3Ty BETKY Ha BEPIIMHY BETKH origin/master,
paspenuTh KOHGIUKT ¥ TOBTOPHO OTIPABUTH CBOW U3MEHEHUS:

$ git checkout featureA
$ git rebase origin/master
$ git push -f myfork featureA

Wcropust KOMMUTOB 1Ipu 9TOM uaMeHuTcst (puc. 5.18).

4b078 <€—  ledee <« 33009

4

Pwuc. 5.18. Victopus kommutoB nocne pabotbl B BeTke featureA

Tak kak BeTKa Oblia MepeMeneHa, YToObl 3aMeCTUTh BeTKY featureA Ha cepBepe KOM-
MUTOM, KOTOPBII He SIBJIIETCA ee TOTOMKOM, HYKHO BOCIIOJIb30BAThCS KOMAaH/0# push ¢
napamerpoMm -f. B kauecTBe abrepHaTUBBI ATH HAPAOOTKI MOYKHO BBLIOKUTH B JIPYTYIO
BeTKY Ha cepBepe (Ha3BaB ee, K puMepy, featureAv2).
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OI[HB.KO BO3MOJKEH 1 ,Z[pyl"OfI CHeHapI/Ifli AUCHETYEp UHTETPaIll O3HAKOMMJICA C Balen
pa60Tof1 Ha BTOpOfI BETKe 1 OI[O6pI/IJI naero, Ho XxoreJs 6bI TIOMEHATH HEKOTOPDIE JIeTa/ I
peann3anunu. [[JIH BaC 3TO BO3SMOJKHOCTD IEPEMECTUTDH CBOIO pa60Ty TaKUM 06p330M,
‘ITO6bI OHa 68.31/IpOBaJIaCb B TeKymeﬁ BeTKe master ITPOEKTa. Bl CO3/1a€TE HOBYIO BETKY
Ha Oase BeTKM origin/master, BcTaBisieTe Tya M3MeHeHus U3 BeTku featureB, pas-
penraeTe Bce KOH(l)]II/IKTbI, BHOCHUTE Tpe6y€MbIe MN3MEHEHN:A B peaan3alinio u OTIIPaBJIsIeTe
9TO BCE Ha CEPBEP KaK HOBYIO BETKY:

$ git checkout -b featureBv2 origin/master”{}

$ git merge --no-commit --squash featureB

# (M3mMeHeHue peanusauuu)

$ git commit

$ git push myfork featureBv2

[Tapametp --squash npeBpaiaer Bce COMEPKUMOE CIMBAEMOI BETKU B OJUH KOMMUT,
He SIBJISTIONIIIICS KOMMUTOM CJIUSTHUS, U [IOMEIIAET ero Ha BEPIIMHY TEKYIeil BETKH.
[Tapamerp --no-commit oTMeHseT aBTOMATHYECKYIO 3aIlICh KOMMUTA. B aTOM ciyuae
BbI CMOJKETE TIEPEJL 3AITUCHI0 HOBOTO KOMMUTA JI00aBUTH Ty/Ia BCE MI3MEHEHUST U3 JIPYTOi
BETKM U BHECTHU TIPOUNe KOPPeKTUBHI (puc. 5.19).

master origin/master

v v

4b078 < 1edee < 33009 < 17f4d <«— feature Bv2

)

dee6b €— 5399¢ «— featureA

e5b0f <«— feature B

Puc. 5.19. Uctopmsa koMMnTOB nocrie paboTel Ha BeTke featureBv2

Teneps aucreTdepy MHTETPAIMI MOKHO OTIIPABUTH COOOITEHE, MH(MOPMUPYIOIIEE O TOM,
4TO BCe TpehyeMblie U3MEHEHSI CIeTTaHbl U HaXO/STCS B BeTKe featureBv2.

OTKPbITbIV NPOEKT, 3NEKTPOHHAs NoYTa

Bo MHOruX mpoekTax CyuiecTBYIOT yCTaHOBJIEHHbIE IIPOLEAYPDI IIpreMa U3MEHEHU .
Tounble MpaBuJIa KaX/IbIH pa3 Hy»KHO BbIACHATD OT/IEIbHO. TeM He MeHee B HeKOTOPbIX
CTapbIX OOBIMIX MTPOEKTAX M3MEHEHUST IPUHUMAIOTCS UMEHHO Yepe3 CIIUCKY PACCHITKI
IS pa3paboOTYNKOB, TIOITOMY MBI PACCMOTPHM 3TOT BAPUAHT HA TTPUMEPE.
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Otimune ot MIpeabIAYyIIETO cay4dass COCTOUT B CHOCO6€ BHeceHUsT nu3MeHeHuil. Bmecto
COSﬂaHIUICO6CTB€HH(ﬂiKOHJH{C]1paBOh4}HISaHMCb}3CﬂyqaelﬁﬂKﬂOFOI{a60palﬂ)M}4HTOB
TeHEPUPYETCA BEpCUA JJIs1 SJIeKTpOHHOfI ITOYTHBI C 11€JIbIO OTIIPaBKU B CITUCOK PACCBIJIKA
paspabOTYNKOB:

$ git checkout -b topicA

# (BbiNnONHEHWE paboThl)

$ git commit

# (BbiNnONHEHWE paboThl)

$ git commit

WNrak, y Hac ecThb /IBa TOTOBBIX K OTIpaBiIeHnio kKommuTa. Komanmga git format-patch
MPEBPATUT UX B COOOIIEHUS 9JICKTPOHHO#T TTIOUTHI. TeMOii TOCTyKUT TIepBast CTPOKA CO-
o01IeH ST (PUKCAIINH, OCTATBHAS YACTh 9TOTO COOOIIEHSI 1 UCIIPABICHUS BOMYT B TEJIO
ricoMa. [Tpruem B U1sMeHeHMSIX M3 CreHepuPOBAHHOTO KOMaH/10i1 format-patch nmicoma
KOPPEKTHO COXPaHseTcs Bes WH(GOPMAIUS 0 KOMMHUTE.

$ git format-patch -M origin/master

0001-add-1imit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

Komanza format-patch BeIBoAUT MMeEHa CO3/1aBaeMbIX €10 (haiijIoB ¢ UCTIPABJICHUSIMH.
[Tapametp -M3acraBaset Git cienTh 3a TepenMeHOBaHUSAMHY (paiiioB. B mTore KaskapIit
(aiin nproGperaer IIpUMEpPHO BOT TAKOW BUL

$ cat 0001-add-limit-to-log-function.patch

From 330090432754092d704da8e76ca5c05c198e71a8 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/lib/simplegit.rb
index 76f47bc..f9815f1 100644
--- a/lib/simplegit.rb
+++ b/1lib/simplegit.rb
@@ -14,7 +14,7 @@ class SimpleGit
end

def log(treeish = 'master')

- command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
end

def 1ls_tree(treeish = 'master')

2.1.0

It (hailsIbl ¢ UCTIPABIEHUSIMU MOKHO OTPEIAKTUPOBATD, T0OABUB K 3JIEKTPOHHOMY
[TUCHMY €ellle KaKy10-T0 HH(POPMAIIUIO, KOTOPYIO BBl He 3aX0TEJN BKJIIOYATH B COOOIIEHIE
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dukcarun. JIo6aBIeHHBIN MEKTY CTPOKOIL - - - M HAYaJIOM McTpasiaeHus (cTpoka diff
--git) TekcT cMOXKET MPOoYMTaTh Pa3paboOTUUK, HO TOCAE TPUMEHEHUS UCIPaBIACHNI
OH MCYE3HET.

JlJist OTIIPAaBKM B CIMCOK PACCBUIKY (haiisl Hy KHO JI0O BCTABUTh B MOYTOBbINA KJIUEHT,
JuGO BOCIOJIB30BATHCS CHEIMAIBHON TPOTPAMMOM, OCYIIECTBISIONIEH OTIIPABKY 13
KOMaH/IHOU CTPOKM. B mepBOM ciiydae 3a4acTyi0 BOSHUKAIOT OIMUOKK GopMaTHpPOBa-
HUSI, 0COOEHHO B «MHTEJJIEKTYaIbHbBIX> KJIMEHTAX, He COXPAHSIIONIMX CUMBOJIbI HOBOI
crpoku u pobestbl. K cuactbro, Git mpefocTaBsieT MHCTPYMEHT JI7isi KOPPEKTHOM OT-
nmpaBKu oThopMaTHPOBaHHBIX N3MeHeHnT yepe3 IMAP. MbI Takske mo3HakoMuUMCS ¢
OTIPaBKOW M3MeHeHUH uepes ¢ry:k0y Gmail, Tak Kak aTOT areHT sIBJIseTCs, HaBepHOe,
CaMBIM PACIPOCTPAHEHHBIM; TIOAPOOHbBIE HHCTPYKIIUH JIJIs PA3HBIX TIOUTOBBIX TIPOTPaMM
BbI HaiiJieTe B yKe ylloMUHaBIIeMcs TyT (pailie Documentation/SubmittingPatches,
BXOJISIIEM B MCXOIHBIN Git-KogI.

[TepBBIM /1€7T0M HYKHO HACTPOUTD pasjies1 imap B daiine ~/ . gitconfig. 3naueHms MOXK-
HO 7106aBJISATh KaK 110 OZHOMY HabopoM KoMmaHj git config, tak u Bpyunyio. B urore
KOH(MDUTYpAIMOHHBIHN (halil TOJKEH TPUHATD CJICTYIONUN BUI

[imap]
folder = «[Gmail]/Drafts»
host = imaps://imap.gmail.com
user = user@gmail.com
pass = p4ssword
port = 993
sslverify = false

B caiyqae IMAP-cepBepoB, He pabOTAIOIIIX ¢ TPOTOKOJIOM SSL, TIOC/IeIHYE IBE CTPOKH
He TpebyloTed, a mapaMerp host go/KeH uMeTh 3HayeHue imap:// BMecto imaps://.
ITocJie 3aBepineHys HaCTPOEK HabOP UCIIPABJIEHU clelyeT IOMECTUTh B 1anky Drafts
Ha ykazanHoM IMAP-cepBepe komaH101 git send-email:

$ git send-email *.patch

0001-added-1imit-to-log-function.patch
0002-changed-1log-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

ITociie aToro Git 106aBUT MHOKECTBO CIysKeOHON MH(MOPMAIIK, KOTOPast sl KaxkK[0r0
OTCBLIAEMOTO UCIIPABJIEHUs OyAeT UMETh BOT TAaKOW BUL:

(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] added limit to log function
Date: Sat, 30 May 2009 13:29:15 -0700
Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>
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X-Mailer: git-send-email 1.6.2.rcl1.20.g8c5b.dirty
In-Reply-To: <y>
References: <y>

Result: OK

TeHepb BBI MOJKETe 3aliTH B CBOIO IaIKy Drafts, BBecTH B 110J1€ TO a/ipec CIIMCKa pac-
CbIJIKU U, BOBMOJKHO, IIO6aBI/ITb B 110J1€¢ CC a/IpeC 4YeJIOBEKaA, OTBEYAIOIIETO 3a IOJA/IEPIKKY
TOH YacTu IIPOEKTa, K KOTOpOIjI OTHOCATCS Bamu nameHenus. Ilocie aToro ocraercs
TOJIBKO OTIIPAaBUTDH MM CHMO.

3aKoyeHne

MpbI paceMoTpesTn psijt OOTIENPUHATHIX PAOOUMX CXEM, TPUMEHSIEMBbIX JIJIsT Pa3HBIX THITOB
Git-11poeKTOoB, ¢ KOTOPLIMU BaM HaBEPHAKA IIPEICTOUT CTOJKHYTHCS. Bbl I03HAKOMUIUCD
C HECKOJIBKUMY HOBBIMU HHCTPYMEHTAaMU, TOMOTAONIMMI B OpraHu3anuu pabodyero
npotiecca. Tenepb Mbl pACCMOTPUM CUTYAIIMIO C IPYTOH CTOPOHDL: Kak OCYILECTBIISACTCS
conpoBoxkaenue Git-nipoexra? Bl y3HaeTe, 4TO cieyer JesaTh Ha MecTe JUKTaTopa
WJIU TACTIeTYepa MHTEeTPalliu.

ConpoBoXaeHue npoekTa

Bbl1 10/0KHBI yMETh He TOJTbKO Pe3yJIBTATUBHO BHOCUTD CBOU BKJIAJL B TIPOEKTHI, HO U TIO/I-
nepskuBath ux. COIpPoOBOKIEHME IIPOEKTa MOKET BKJIOYATh B cebst KaK IIpreM U IpH-
MeHeHUe UCIIPaBJIeHNI, CTeHePUPOBAHHBIX KOMaH/I0i format-patch u mpucianHbIX
BaM 110 3JIEKTPOHHOU [10YTe, TAK U MHTETPAIIUI0 U3MEHEHU I 13 BETOK TeX PEIIO3UTOPUEB,
KOTOPBIE BbI 00ABU/IM K CBOEMY IIPOEKTY B KauecTBe yaaaeHHbIX. He BaxHo, oTBeyaeTe
BBI 32 MOJIJIEPKKY 9TAJIOHHOTO PEMO3UTOPUS UJIH TTPOCTO XOTUTE TIOMOYD C IIPOBEPKO U
onobpeHreM HCIpaBiIeHnii. B mo6oM cirydae BaM ciexyeT BhIpaboTaTh METOZ IIprueMa
MPUCHIJIAEMbIX JTAHHBIX, MAKCUMAJIBHO TIPO3PAYHBIH /I OCTAJIbHBIX YYACTHUKOB IPOEKTA
U TTOAXOSAIINHN BaM B JIOJITOCPOYHOU TEPCIIEKTUBE.

PaboTa ¢ TeMaTUyecKMMn BETKaMu

Hosnie Hapa6OTKI/I, npeagHa3sHaveHHbIe I UHTErpalii, KakK IIpaBUJIOo, KeJaaTeJIbHO
IMpOTECTUPOBATH, ITIOMECTHUB BO BPEMEHHYIO CIICIIUAJIbHO CO3/IaHHYIO [JIs1 ATOU IeJIn
BETKY. ITO0 yupouraeT pelaKTUpoOBaHe OTAEJIbHbBIX M3MEeHEeHUN U 1T03BOJISIeET OCTABUTD
WX 10 JIy4YIINX BPEMECH, €CJIN BbIACHUTCA, YTO YTO-TO HE pa60TaeT. HpOCTOG, JIETKO 3a-
IIOMMHalonieecda nMsd, CBA3aHHOe C TeMO coaepmameﬁcx B BETKE pa6OTbI, Hallpumep
r‘uby_client NN 4YTO-TO CTOJIb K€ HarJidaHOe, ITI03BOJIAET 6e3 HpO6JI€M BCIIOMHUTDH
Ha3dHa4YeHWe BETKH, €CJIM BaM TIPUIIJIOCH Ha BpEM:A ITPEKPATUTDH pa60Ty C Hell. I‘IQJIOB(EK,
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OTBEYaroNNi 3a MMOJAJIEPIKKY Git-HpOGKTa, KaK ITpaBUJIO, ,71063.BJI${€T K 9TUM MMeHaM Ha-
3BaHHeE ITPOCTPpaHCTBa UM€EH, HAIIpUMEDP SC/I"Uby_C lient, rme sc — MHUIIUAJIBI TOTO, KTO
I[O68.BI/IJI 9TO MCITpaBJIEHUE. Kak BbI IIOMHHUTE, CO3/IaTh BETKY Ha OCHOBE Balllell BETKN
master MOXHO cJieIy1ommnm O6p3.30MI

$ git branch sc/ruby _client master

MrHoBeHHO IepelTH B CO3/1aBaeMyIo BeTKY 1103BoJisIeT KoManaa checkout -b:

$ git checkout -b sc/ruby_client master

Tenepb B 9Ty TeMaTUYECKYIO BETKY MOKHO IIPUHUMATD ITPUCHLJIaeMble U3MEHEHNS U CMO-
TPETh, UMEET JIK CMBICJI CIMBATH UX B CBOM CTAOMJIBHBIE BETKH.

McnpaBneHus, npucnaHHble Mo noyre

[TonyuenHoe 1o 371EKTPOHHOI MTOUTE UCIIPABJIEHUE [TEPBBIM JIEJIOM CJIEYET IOMECTUTh
B TeMAaTHYECKYIO BETKY, YTOObI OLIEHUTD €ro. DTO MOKHO C/eIaTh KaKk KOMaHA0# git
apply, Tak 1 KOMaHIOl git am.

KomaHgaa apply

Eciu BbI OJTyYniIn KOMMUT, CTeHepHPOBAaHHbIN KoMaH/01 git diff niau Unix-koMaHoi
diff (4T0, KaK BbI BCKOPE YOEIUTECH, HE PEKOMEH/IYETCST), ET0 MOKHO IPUMEHUTD TIPH
oMoIIM KoOMaH/bl git apply. BoT kak BBIIVISUT aTa IpOleypa 1ocjae COXPaHEeHUs
IIPUCJIAHHOTO UCIIPaBJICHUA 110 aapecy /tmp/patch-ruby-client.patch:

$ git apply /tmp/patch-ruby-client.patch

Ira Komanza MeHseT (ailibl B Banieil paboueil nanke. OHa NpaKTUYECKU UAECHTUYHA
KoMaHe patch -pl, HO GoJiee TIOMO3PUTENbHA U JIOMYCKAET MEHBIIE HEUETKUX CO-
Brajenuii. Kpome Toro, oHa ocyIiecTisieT 100aBIeHne, yIaleHIe U TEPENMEHOBAHTE
baiinos, ecam aT0 3amano pu hopMaTUPOBAHUN KOMaH/0# git diff, yero komanma
patch nenars He ymeer. Hakoner, komanaa git apply paboTaet 1o IpUHIIUITY «BCe WU
HUYEro», B TO BpeMA KaK KOMaH/la patch JIOITYCKAET YaCTUYHOE ITPUHATHE I/ISMCHGHI/H?I,
oCTaBJIsisE pabouyIo TANKY B CTPAHHOM COCTOSTHUH. B 11e710M KoMaHia git apply Kyma
6osiee KoHcepBaruBHa. OHa HE CO3/[aeT KOMMUTBI — TI0CJIE Hee CIIeyeT BPYUHYIO OCY-
MIECTBUTDH WHIEKCAINIO U 3aUKCUPOBATH NU3MEHEHUS.

EHIG KOMaH/1a git apply TIO3BOJIAET 3apaHee Y3HATb, aKKYPATHO JIM IIPUMEHACTCS NCITPaB-
senne. [l 5TOTO HYKHO 3aITyCTUTD €€ C TapaMeTpoM - - check, yka3aB HY:KHBIH (aiir:
$ git apply --check 0001-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply

OTcyTCTBI/Ie BbIBO/Ia B /IaHHOM CJIy4ae O3Ha4Ya€eT OTCYTCTBUE HpO6JI€M B IIpoliecce npume-
HEHUA NCIIPaBJIEHUA. B CJIydae HEyJTauHOT'O pe3yJibTaTa IIPOBEPKU KOMaH/la 3aBEPIIaeTCs
C HEHYJIEBbIM CTAaTYCOM, YTO ITIO3BOJIAET UCIIOJIb30BATh €€ B CII€HaApUIX.
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KoMaHpa am

Ecau ucnipasisienue npuciano onbITHbIM Git-110/1b30BaTEIEM, KOTOPBIN CreHEpUpPOBaJ
ero KoMaHzioli format-patch, Bamma 3ajaua ynpomaercs, Belb 3TOT (Al COAEPKUT
cBesteHust 00 aBTOpE U coobIIeHre Gukcaui. 110 BOSMOKHOCTH PEKOMEH/IYITE yuacT-
HUKaM IIPOEKTa I0JIb30BaThCsl KOMaH 1ol format-patch, a ne komanjoii diff. Komanay
git apply HYKHO OCTaBUTH I yCTAPEBINX UCTIPABJICHUN U TAKUX BEIEH, 0 KOTOPHIX
MBI PACCKa3aJIH.

Wcnpasnenusd, creHepupoBanHble KOMaH/1011 format-patch, npuMmeHsaioTcs KoMaH0M
git am. C TexHMYECKOI TOUYKHU 3peHusT OHa IIPOCTO YynuTaeT mbox-daiij, B KOTOPOM B
BUE O6bI‘{HOFO TEKCTA XPAHUTCA O/IHO NJIN HECKOJIbKO 9JIEKTPOHHBIX ITCEM. Jror (bafm
UMeeT CJeIYIOMUN BUL:

From 330090432754092d704da8e76ca5c05c198e71a8 Mon Sep 17 ©0:00:00 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

ITO HAYAJIO YiKe 3HAKOMOTO BaM TI0 TIPEBIAYIIEMY Pa3/iely BbIBOIa KOMaH/ bl format -
patch. Kpome Toro, ato koppekTHbIii (hopmar mbox /st asieKTpoHHOI mouThl. Eciu
KTO-TO TIPaBUJIBLHO BOCIIOJb30BAJICs KOMaH/I0l git send-email u mpucsian Bam uc-
HpaBJjieHne, KOTOPOe BbI cOXpaHmiu B hopmare mbox, coxpaneHHbIi (haii MOKHO Tiepe-
1aTh KOMamH/e git am, U OHA HAYHET TIPUMEHSTH BCe OOHAPYKEHHbIE €10 UCTIPABICHUSI.
Ecsv Bani mo4YToBbIi KJIMEHT B COCTOSIHUM COXPAHUTD HECKOJBKO JIEKTPOHHBIX MTUCEM
B o1HOM mbox-aiise, To KomMan/a git am, KOTOPOU BBI IiepefagnTe aTOT (Hailsr, HaTHeT
MPUMEHATH UX MO OYEePE/IN.

OpHako ecyim UCIpaBJieHne, CleHepUpoBaHHOe KoMaHoi format-patch, 6bL10 3arpy-
JKEHO B CHCTEMY OTCJICKUBAHUST OMTMOOK U HEUTO M000HOE, (hailsl MOKHO COXPAHUTh
JIOKAJTBHO U y3Ke ITOCJIe 9TOTO TIepe/laTh ero KoMaHzie git am:

$ git am 0001-1limit-log-function.patch
Applying: add limit to log function

Kaxk BUAUTE, UCIIpaBJI€eHNE 6bI]IO HaJIOJKEHO 663 OHII/I6OK, n 1711 BaC aBTOMAaTHU4YECKU
cO3/1a711 HOBBII KoMMHUT. CBesileHud 06 aBTOpE B3SITHI U3 TT0JIel From 1 Date, a cool1IeHne
KOMMMTa — 13 T0JIsT Subject 1 Testa ircbMa (10 Havasia ucrpasieHus ). CKakeM, ecoTv TpH-
MCHUTD UCIIPpaBJIE€HNEC N3 IIPEACTABJIECHHOTO IIPUMEPAQ, ITOJIYYUTCSA C]IEZIyIOHII/Iﬁ KOMMUT:

$ git log --pretty=fuller -1

commit 6c5e70b984a60b3cecd395edd5b48a7575bf58e0

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 ©9:19:06 2009 -0700

add limit to log function

Limit log functionality to the first 20
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B nosie Commit ykasanbl yesoBeK, IPUMEHUBIINN MCIIPpaBJIcHUE, U 1aTa 3TOTO CO-
6eitrst. [Tose Author comepkuT nHMGOPMAIHMIO O TOM, KTO CO3/IaJl UCIIPaBJIEHUE, U ATy
CO3/1aHu4.

OlIHaKO IIpMEHEHNE I/ICHpaBJIEHI/Iﬁ JAJICKO HE BCerga IMpOuCXoauT TIJIa/I[KO. CKa)KeM,
MOJKET BOSHUKHYTDH CUTYaIlM, KOT/[Ta OCHOBHAA BETKa CJIUIIIKOM PACXO/IUTCA C BeTKOﬁ,
MTOCJTY?KUBIIIEN OCHOBOW JIJIST UCTIPABJIEHUST, UJTH, K TIPUMEPY, UCTIPABJIEHNE 3aBUCHUT OT
APYTroro UCrpaBJeHUA, KOTOPOE MOKa HE TPUMEHUJIN. B sTom CJIydac€ BbIIIOJIHEHNE KOMaH-
JIbI git am IIPpEKPAIa€eTCsd, a Bbl IIOJIYyHa€TE 3alIPOC, KaK CJAECAYET ITOCTYIINTD!

$ git am 0001l-seeing-if-this-helps-the-gem.patch

Applying: seeing if this helps the gem

error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply

Patch failed at o0o001.

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".

Jra KOMaH/1a CTaBUT METKI O KOH(I)JII/IKTaX Ha BCe (l)afl]IbI, C KOTOPbIMU BO3HHUKAET IIPO-
6JIeMa, AHaJIOTUYHO TOMY, KaK 9TO IIPOUCXOJAUT IIpU KOH(i)JH/IKTaX CIIMAHWA UM TIepe-
Mertenrst. CxozieH 1 crocod peleHus aToil mpobJeMbl: Bbl pefiaktupyere daiis, paspe-
rasa KOH(I)]II/IKT, NHAEKCUDPYETE ITOJIYHNBIIYIOCS HOBYIO BEPCUIO U 3allyCKA€TE€ KOMaH/y
git am --resolved, yTOOBI EPEITH K CIEAYIOIEMY HUCIIPABIEHUIO:

$ (ucnpaBneHue o¢aiina)

$ git add ticgit.gemspec

$ git am --resolved

Applying: seeing if this helps the gem

MoskHo 3actaButh Git IpuGErHyTh K 60Jiee MHTE/IEKTYalbHOMY PELIEHII0 KOH(pIIMKTA,
lIO6aBI/IB K KOMaH/I€ ITapaMeTp -3u WHUINNPOBAB TPEXITAITHOE CJAUAHUEC. ITo yMoJ4a-
HHUIO 9TOT MapaMe€TpP OTCYTCTBYET, TaK KaK €CJIM B BallleM PCIIO3UTOPUN HET KOMMUTA,
TIOCJTYKUBIIETO OCHOBOI1 JJIA UCITPpaBJIEHU A, KOMaH/da pa60TaTb He 6le€‘T. HpI/I HaJIMUNn
JKe€ 9TOro KOMMMTA, HAIIpUMEDP €CJIU HUCIIpaBJIieHrME OCHOBAHO Ha OTKPbITOM KOMMMUTE,
ImapaMeTp - 3B O6HI€M CJiydae ImoMoraeTt ﬂeﬁCTBOBaTb 60J1ee MHTEJIVIEKTYaJIbHO B IlJIaHE
IIpuMeHeHUA KOH(bJII/IKTyIOHIeI‘O HCIIPpaBJIEHUAI:

$ git am -3 0001l-seeing-if-this-helps-the-gem.patch

Applying: seeing 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 mannom cirydae paccMarpuBaeMoe HCTpaBiienue yike Oburo mpuMenero. Ho 6es mapa-
MeTpa -3 OHO UMeJIO GBI BUL KOH(PIUKTYIOIIETO.

ITpu pUMeHEeHUN CepUy MCIPABICHII 13 mbox-(aiia KoMaHIy am MOKHO 3aIyCTUTh
B MHTEPAKTUBHOM PeskrMe. B aToM cirydae mocsie 0OHapyKeHUST OUePETHOTO UCTIPABICHUST
Oy/IeT MOSIBIISTHCS 3a1TPOC O HEOOXOAMMOCTH €r0 TIPUMEHEHUST:
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$ git am -3 -i mbox
Commit Body is:

Apply? [yles/[n]o/[e]dit/[v]iew patch/[a]ccept all

I10 yaobHOo pu pabote ¢ OOJIBIINM KOJMYECTBOM UCIIPABIEHUI, TAK KAK €CJIU BbI 3a-
ObLIN, YTO HPEACTaBIsAeT cOO0N KOHKPETHOE UCIPABJIEHNE, Ha HETO CHaYala MOKHO
MMOCMOTPETh, KPOME TOT'0, MOJKHO OTKAa3aThCsl OT TIPUMEHEHUS yKe CIIeJTaHHbIX paHee
WCTIPaBJIEHUI.

ITocjie IpUMeHEHK BCeX UCIPABJIEHUI 110 BBIOPAHHOI TeMe U CIAUSHUS UX ¢ Ballei
BETKOI1 MOKHO IPUHUMATh PelieHne 00 X MHTerpalui B CTaOUIbHYIO BETKY.

MpoBepka yAaneHHbIX BETOK

Ecsm b1 osryuniz HapaboTku ot Git-110J1b30BaTe s, HACTPOUBILETO CBOM COOCTBEHHBDII
PeTo3uTOPHii, OTTIPABUBIIETO TY/Ia s/l U3MeHeHWH u rpuciasiiero Bam ero URL-anpec
U UMsI YIATIEHHOH BETKY C U3MEHEHUSIMHU, TOT PEMO3UTOPUET MOSKHO T0GABUTD B KAUECTBE
VIATEHHOTO U BBITIOTHTH BCE CJAUSHUS JIOKAJIBHO.

K mpumepy, IpeanosoKum, Bbl TIorydaete ot JsKeccuku coobIeHne 0 TOM, 4T y Hee
B BeTKe ruby-client mosiBusica KJaacCHBIN HOBBIM MPOTPAMMHBIN KOMIIOHEHT. [Ipo-
TECTUPOBATHh ITOT KOMIIOHEHT MOKHO, 00aBUB PEO3UTOPUil [IKECCUKU B KauecTBe
YAaJIEHHOTO 1 TPOBEPUB YKA3aHHYIO BETKY JIOKAJIbHO!

$ git remote add jessica git://github.com/jessica/myproject.git

$ git fetch jessica
$ git checkout -b rubyclient jessica/ruby-client

[Momyuus ot /Izkeccuku elie 0IHO TUCHMO C IPYTOi BETKOHM M HOBBIM 3aMevaTe/bHbIM
POTPAMMHBIM KOMIIOHEHTOM, BbI MOKETE CPa3y M3BJI€Ub Bce HAPAOGOTKH U TIepeidTn
B YKa3aHHYIO BETKY, TaK KaK ee XpaHWJIHNIIE yske (GUTypupyeT y Bac Kak yAaJIeHHOe.

IToT MeTo 0cobeHHOo 3G dEKTUBEH, KOTAa BbI paboTaeTe ¢ 4eJI0BEKOM Ha IIOCTOSHHOM
ocuoBe. Eciiu mosib3oBaresib u3pejika MpUChLIaeT BAM KaKUe-TO UCIIPABJIEHS, [IPOIIle
MPUHATH UX [0 DJIEKTPOHHON MOUTE, 4eM TPeGOBATH OT HETO TOIEPIKKU COOCTBEHHOTO
cepBepa U MOCTOSTHHO 00ABJISITh W JIUKBUIUPOBATH YaJeHHbIe BETKU. Bpsijl Jin Bbl
3aXOTHUTE JEPKATH y ceOsl COTHU yAJIEHHBIX PEMO3UTOPUEB, IPUHAJIEKAIIUX T0JIb-
30BaTeJisiM, KOTOPbIE KOT/Ia-TO IIPUCJIAJIN BaM UCIIpaBJienue-apyroe. Curyaius cjierka
YIPOIIAETCs B CJIydae CIleHAPUEB U CJAYKO MPU UCTIONB30BAHUN YYKOTO XOCTUHTA, HO
OIISATH JKE BCE 3aBUCUT OT CIocoba BejleHnst pazpaboTKU BAMU U OCTAJIbHBIMU y4acT-
HUKAMU IPOEKTA.

ﬂpyFI/IM JAOCTOMHCTBOM /IaHHOT'O TIOJIX0/1a ABJIAETCA IMOJYyYEeHE BMECTE C UCIIPAaBJICHUAMN
HNCTOPHUH KOMMUTOB. [[a>1<e €CJIN Bbl YHACJIEAYyETE HpO6]IeMbI CO CJIMdHMEM, BCerga MOKHO
6yz[eT Y3HaTb, I'/le KPOETCA X IPUYNHA; B JIAHHOM CJay4dae 110 YMOJTYaHUIO NCITOJIb3YETCA
KOPPEKTHOE TPEXITAaIIHOE CIUAHNE BMECTO Z[O6aB]IeHI/IH rnapamerpa -3 B HaJeXK/e, 4TO
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HCIIpaBJIeHNE OBLIO CreHeprupoBaHO Ha OCHOBE OTKPbBITOTO KOMMUTA, KOTOprfI Bbl CMO-
JKETE ITIOCMOTPETD.

Eciu e BbI XOTUTE NPUHATH TAKUM CIIOCOOOM M3MEHEHHS OT YeJIOBEKa, C KOTOPBIM
BbI He paboTaere Ha MOCTOSTHHON ocHOBe, MOKHO nepeaaTh URL-anapec ero yaaneH-
HOTO PEMo3uTOpus KoMaHae git pull. DTo 1acT BO3MOKHOCTH BBITIOJTHUTH OTHO-
KpaTHOe CKauMBaHUe JAaHHbIX Oe3 coxpaHeHust URL-aapeca B crivcke yaajJeHHBIX
Peno3uTOPUEB:

$ git pull https://github.com/onetimeguy/project

From https://github.com/onetimeguy/project

* branch HEAD -> FETCH_HEAD
Merge made by recursive.

MpOCMOTP BHOCUMbIX N3MEHEHUM

MTaK, Y BacC €CTb TeEMaTU4Y€CKasl BETKaA C Hapa6OTKaMI/I Y49aCTHHUKOB IIPOEKTA. HpI/IH_UIa
ITopa pemaTtb, YTO C HUMHM /1€J1aTh. B aTom paszaesie Bbl 3aHOBO BCTPETUTE 3HAKOMbBIE
KOMaH/bl, HO Ha 9TOT pa3 OHU ITOMOTYT TOYHO OIIPEACINTD, K KAKUM pPE3yJibTaTaM IIpu-
BE/IET BKJIIOYEHNE B Ballly OCHOBHYIO BETKY ITPUC/TaHHBIX M3MeHEeHN.

3a4yacTyio UMeeT CMbICJI U3YYNTh BCe KOMMUTBI, TPUCYTCTBYIONINE B 9TOI BETKE, HO OT-
CYTCTBYIOII[ME B Balllell BeTKe master.

Y6paTb N3 CIIMCKa KOMMMUTBI, KOTOPbIE YK€ €CTb B BETKE ma ster, TO3BOJIUT InapaMeTp
--not, I[O63.B]I§I€Mblﬁ Tepe MMEHEM BETKH. On JICJIa€T TO Ke CaMOe€, YTO M 3BHAKOMas BaM
3amnuch master. .contrib. K mpumepy, ecaim yyacTHUK 1poeKTa MpUCTA 1Ba U3MEHEHMUS,
a BbI CO3/1aJIN BETKY contribmu IIPpUMEHWJIN NX TaM, MOKHO HaITNCaThb!:

$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d4841118

Author: Scott Chacon <schacon@gmail.com>
Date: Fri Oct 24 ©9:53:59 2008 -0700

seeing if this helps the gem

commit 7482e0d16d04bea79d0dba8988cc78df655f16a0
Author: Scott Chacon <schacon@gmail.com>
Date: Mon Oct 22 19:38:36 2008 -0700

updated the gemspec to hopefully work better

YT0o6bI yBUAETH, K KAKUM M3MCHEHUSIM TPUBEIET KAXKIbIH KOMMHUT, IOCTATOYHO T0OABUTH
K KoMaH/ie git log mapamerp -p. [Tocse aToro K KakgioMy KOMMUTY Gy/eT qobaBieH
(bparmeHT ¢ HOBOBBEJICHUAMMU.

YT00bI TIOHSITH, YTO CIYUUTCS MTOCTIE CAUSHUS TEMATHIECKON BETKU C IPYTOil BETKOIA,
MOTPeOYETCsT CTPAHHLIHN TPIOK. /€10 B TOM, UTO CTeAyIoMas KOMaH/Ia BRIBOHT TIEPeYeHb
BHECEHHBIX M3MEHEHUI, HO 3TOT Pe3yJIbTaT JATeKO He BCET/A SIBJSETCS KOPPEKTHBIM:

$ git diff master
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K mpumepy, ecii ¢ MOMEHTA CO3/IaHIsI TeMAaTHYeCKOW BETKU BeTKa master Oblia repe-
MOTaHa BIIEPE/I, PE3YJIbTaT OKasKeTcd HeMOHATHBIM. Jles1o B ToM, uto Git HanmpsamyIo cpas-
HUBAeT CHUMOK TIOCJITHETO KOMMUTA TEMATHYECKOI BETKH, B KOTOPOI BbI HAXOIUTECD,
€O CHIMKOM TIOCJIE/THETO KOMMUTA BeTKK master. CkaskeM, ecJii Bbl J0OABUIIH CTPOKY
B haiis u3 BeTKU master, IpsaMoe CpaBHEHME COCTOSHUM TTOKAXKET, YTO B TEMATUYECKON
BETKE 3TY CTPOKY COOUPAIOTCS YIaUTh.

Ecmm BeTka master aBisieTcs TIPAMBIM ITPEIKOM Balell TeMaTH4eCcKOn BETKH, HpO6]I€M
HET; HO €CJIN NCTOPHUA B KaKO#-TO TOUKE PACXOAUTCA, BBIBOJUMbIC U3SMECHECHWA 6leyT
MMEeTh TaKoM BH/I, KaK 6yZITO BCE€ HOBOE BbI lIO6aBJIHeTe B TEMATUYECCKYIO BETKY, a BCE
YHUKaJIbHOE YAAJIAETE N3 BETKN Ma ster.

Hawm sxe Bcero siutib TpeGyeTest TOCMOTPETh U3MEHEHs], I00aBJIeHHbIE B TEMATHYECKYTO
BETKY — TO €CTb JJaHHbIe, BHOCUMBbIE ITyTeM CJIUSHUS B BeTKY master. [[J1s1 3TOro HYKHO
3acTaBUTh Git CPaBHUTD MOCJIEAHUI KOMMUT TEMATUYECKON BETKHU C TIEPBBIM MTPE/IKOM,
KOTOPBI OyIeT y Hero 0OIIIM ¢ BETKOU master.

TexHu4yeckn MOKHO BPYUHYIO OIIPEIEIUTh TAKOTO IIPE/IKa U BBIITOJHUTE KOMaHay diff:

$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfec6elcab49
$ git diff 36c7db

Ho 10 He ouyens ynob6Ho, mostomy B Git /71t 9700 Ccarydast npeaycMoTpeHa ocobast
HOTAIM4: 3aIUCh ¢ TpeMs TouKamu. Ecsin B konTekcTe komanbl diff nocraBuTh mocie
MMEHU OJIHOI 13 BETOK TPU TOYKH, BbI YBUIUTE PA3HUILY MEK/IY [TOCTEIHUM KOMMUTOM
BETKHU, B KOTOPOU Bbl HAXO/UTECH, U €€ OOIIIM MTPEKOM C IPYTOii BETKOII:

$ git diff master...contrib

B Taxoit (bopMe KOMaH/Ila BbBIBO/IUT BaM TOJIbBKO T€ Hapa6OTKI/I 13 TeMaTU4eCcKOn BETKH,
KOTOPbIE TTOABUJINCH TaM ITOCJIE€ PACXOKIECHUA C BETKOI master. 9TO O4YeHb leO6HbII>i
CHMHTAaKCHC, TaK YTO €0 UMe€T CMBbICJI 3alIOMHHUTD.

MHTerpaumus 4y>mx HapaboTok

B KOHII€ KOHITOB HACTYIIa€T MOMEHT, KOT/la BCE Hapa6OTKI/I B TEMaTHUYECKOI BETKE TOTOBBI
K MHTErpaliumn B 6oJee CTa6I/IJIbHyIO BETKY. Ocraercs BOIIPOC, KaK 9TO C/€JIaTh. KaKyIO
cxemy pa6OTbI BbI IIPpEAIIOYTETE AJIA TIOJAEPKKN CBOETO HpOGKTa? CYH_[eCTByeT MHOXKe-
CTBO BapMaHTOB, HEKOTOPbIE N3 HUX PACCMOTPEHBI B ITaHHOM pa3/ieJie.

CxeMbl cnugHus

O,ZIHB. N3 IIPOCTbIX pa60‘~II/IX CXEM COCTOMT B ].IO6aBJIeHI/II/I Hapa6OTOK B Ballly BETKY ma ster.
B atom ClleHapuy BeTKa master colLepKuT OCHOBHYIO CT3.6I/I]IbHyIO BEPCUIO KO/1a. Ecmm
Ha TeMaTUYEeCKOH BeTKe HAaXOAUTCS CAeJaHHas BaMU WA IIpucJaHHasd KEM-TO U IIPO-
BE€peHHaA BaMU pa60Ta, COAEPIKNMOE ATOM BETKU CJIUBAIOT B BETKY ma ster, 3aTem BETKY
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YIAISIOT U IIPOJAOJIKAIOT Ipoiiecc. Ec/iu B BalieM perno3uTopuy HaX0AATCs HapaboTKU
13 IByX BeTOK ruby_client u php_client, numeloniue Takoi ske BU, KaK MOKa3aHO HA
puc. 5.20, 1 BbI BBIIIOJIHSIETE CHAYaJa CIMsIHUE BETKK ruby_client, a moToM — BeTKH
php_client, ucropus Gyaer BHIIISAETh B COOTBETCTBHM ¢ puc. 5.21.

master

v

C1 < C2 C7

/'t

c3 <«— C4 <«— ruby client

cs5 <€— C6 <— php client

Puc. 5.20. Nctopns KOMMWUTOB C HECKOJTbKMMW TEMAaTUYECKMMU BETKaMM

master

v

<« C7 < / c8 <«— C9

c3 < C4 <— ruby client

C1 <— Q2

c5 <€— C6

t

php_client
Puc. 5.21. Bug nocne cnusaH1a TeMaTU4eCcKnX BETOK

IT0, BO3MOKHO, camast TpocTas pabovasi cxema, HO B carydae GoJiee KpymHbIX 1 6oiee
CTaOMIILHBIX IPOEKTOB, KOT/[A HY’KHO OYeHb aKKyPaTHO TOAXOAUTh K 00aBJIEHUIO 13-
MEHEHWiT, OHa MOJKET TIPUBECTH K TPoOIeMaM.

J1J1s1 BASKHBIX ITPOEKTOB UMEET CMbICJT TTOJTb30BATHCS BYXATAITHBIM ITUKJIOM CJUSHUI.
B aroMm ciryuae y Bac OyayT ABe HOJTOKUBYIIHE BETKU master u develop, Ipu 9TOM
nepBas BeTka 0OHOBJISAETCS TOJIBKO IIPU A00aBIEHNN KpaiiHe cTaOuIbHOIO KOJa, a BECh
HOBBII KO/l TIoTa/1aeT B BeTKy develop. Coziep:KUMOe 9TUX BETOK PETYJISIPHO OTITPABJIS -
€TCsI B OTKPBITBIN perno3utopuil. [Ipu Kakaom MosiBIeHNN HOBOW TeMaTHIYeCKON BETKU
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st costavst (puc. 5.22) ee cofiepsKUMoe CIMBaioT B BeTKy develop (puc. 5.23). 3arewm,
KOT/Ia BbI TOMEYAETE HOBYIO BEPCUIO TEIOM, BETKa master nepeMarbiBaeTCst 10 CTabuIIb-
HOTO KOMMUTa BeTKH develop (puc. 5.24).

C1 <“«— (C2 <«— C5

SRR

Puc. 5.22. [1o0 CMSIHUSA C TEMaTUYECKON BETKOM

Cl <€— C2 <«— 5 <<E— C6

P
\03<_C4«-

Puc. 5.23. lNocne cansaHng ¢ TeMaTUYECKON BETKOM

C1 <4“— C2 <«“— (C5 A« — C6

g
\C3<_C4_

Puc. 5.24. lNocne Bbixoaa Bepcuun npoekTa

B atom ciryyae KJIOHUPYIOITHE Balll PEO3UTOPHIT TOJIH30BATEI MOTYT JIUOO MOJYUUTh
MOCJIEIHION CTAGUIIBHYIO BEPCHUIO M3 BETKU master ¥ JIETKO MO/IEPKUBATH AKTYaTbHOCTh
Ko/, 6o TiepeiiTn B BeTKy develop, copepiKallyio HoBeiline o6HoBaeHus. JlaHHbIiT
MO/IXOJT MOYKHO Pa3BUTh, 100aBUB BETKY JIJIsI MHTEIPAIUK, B KOTOPOit GyAeT ocyiiect-
BJISITBCSI CTUSIHIE BCEX HAPaBGOTOK. A KOI/Ia KO/l 9TOI BETKU CTaHET CTaOUIIBHBIM U TIPOiA-
JIET TECTUPOBAHME, €T0 MOKHO OYIET CJIUTH B BETKY develop; eciii B TeUeHHE HEKOTOPOTO
BpeMeHu oH Gyer paboTaTh HOPMAJIBHO, BbI BBIMOJHKUTE TIEPEMOTKY BETKH master.
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CxeMa ¢ 60/bLUMM KOIMYECTBOM CIIUSIHUN

B Git-mpoekTe ecTh 4eThIpe TONTOKUBYINE BETKI: master, next u pu (TTOCTeqHSISA
pactdpoBbiBaeTcs kKak proposed updates — TpenToKeHHbIE OOHOBIEHS ) IS HO-
BBIX HAPaOOTOK U maint [JIs MOAMEPKKI COBMECTUMOCTH ¢ GOJIee CTAPBIMU BEPCHSIMIL.
[TpeniosxkeHHble YYACTHUKAMY MPOEKTa HapaBGOTKN HAKATIINBAIOTCS B TEMATHUYECKUX
BETKaX B PEMO3UTOPUH OTBEYAIOIIETO 32 TOMIEPIKKY TTPOEKTA JINTA OTIMCAHHBIM PaHee
cmocobom. Ha aToM aTarme mpou3BOIUTCS OTIEHKA COMEPKIMOTO TEMATHYECKUX BETOK,
ITOGDT OTIPEIESTUTD, PAOOTAIOT JIN TMPETOKEHHDIE (DPATMEHTDI TaK, KaK TTOJIOKEHO, T
M TpebyeTcst mopaboTia. Ecii Bee B OPSIIKe, TEMATUYECKNE BETKU CIMBAIOTCS B BETKY
next, KOTOpast OTIIPABJISETCS Ha CEPBEP, UTOOBT Y KAKIOTO OBLITA BOSMOKHOCTD OTIPOOO-
BaTh pe3yJIsTar mHrerpanun (puc. 5.25).

master

v

C1 <« C2

s

c3 <«— C4 <«— tvlrebase-stat
c5 <€— C6 -« jkiclone-checkout
c7 <«€— C8 <«— db/push-cleanup
c9 <«— C10 -« js/notes

C11 <€— C12 < ps/blame

Puc. 5.25. YnpaBneHue rpynmnoi napannefbHbiX TEMaTUYECKUX BETOK YYaCTHUKOB
npoekTa

Ecimi copepskMoe TeMaTHIeCKUX BeTOK TpeOyeT J0paboTKI, OHO CJIMBAETCS B BETKY pu.
Koria BBISICHSIETCS, UTO MPETIOKEHHBIN KO OJTHOCTBIO CTAOMJIEH, OH CTUBAETCS B BETKY
master U rmepecTpanBaeTCs ¢ YYETOM JIAHHBIX U3 BETKH next, MoKa erie He ToNaBInX B
BETKy master. DTo 03HAYAET, YTO BETKA master MOYTH BCET/A ABUKETCS BIIEPE], BETKA
next MepUOANIECKH TTOJIBEPTACTCS MEPEMEIIEHUSIM, & COJIEP;KUMOe BETKU pu IiepemMe-
maetcs eie darie (puc. 5.26).

Korza, HakoHell, TeMaTnieckas BeTKa MOJHOCTBIO CAUBAETCA B BETKY master, oHa
yaangercd us pernoutopusd. B mpoekre Git Takke TpUCyTCTBYeT BeTKa maint, KoTo-
past ABJISETCS OTBETBJICHUEM OT TTOCJE/IHEH BBIMYIEHHOM BEPCUH, TIPeIHA3HAYCHHBIM
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I MicTIpaBJieHuii GoJiee ctapoil Bepeun. B pesymbrare nocsie kaonnposanus Git-
PErno3uUTOPHsl Y BAC OKA3bIBAETCS YEThIPE BETKH, MEPEKIIOUASICh MEXKY KOTOPBIMU BbI
MOJKETe OI[EHUTH MTPOEKT HA PA3HBIX CTAAUAX PazpabOTKN B 3aBUCKMOCTH OT TOTO, KAKYIO
BEPCHUIO BBl XOTUTE TIOJYYUTD WM KaKUM 06pa3soM coOUpaeTech CIeIaTh BKIIAJL B TIPOEKT.
Jluto, oTBevaiolIee 3a MONIEPIKKY TPOEKTA, TIPH ITOM JIEHCTBYET B PAMKAX CTPYKTYPUPO-
BaHHOTO PAbOYETO MPOIIECCa, TOMOTAIOIIEr0 eMY U3yYaTh HOBBIE TIPUCTAHHBIC UI3MEHEHUS.

c9 <— C10

/ Cl6e <— C17
c1 <«— cC2

— c13 c14 <€— ci15

S —

C5

Cc7

Puc. 5.26. CnvsHne TeMaTU4eCcKux BETOK YHACTHUKOB NPOEKTa B AONIOXMBYLLME
MHTErpupoBaHHbIE BETKM

CxeMa C nepeMelLleHNEM 1 0T60POM

Hexortopble Biaiesblbl IPOEKTOB IIPEANIOYUTAIOT BBIIOJHATD He CAUSIHUE, a lepeMe-
enue uim othop JIydnux HapaboToK B BETKY master, 4To6bl TOJYUUTDh MPAKTIHYECKH
JmHeliHyio ucropuio. Ecau y Bac ecTh HapaGOTKH B TEMATHYECKON BETKE, KOTOPHIE BbI
XOTHUTE MHTETPUPOBATH B IIPOEKT, BbI 3aX0/IUTE B ATY BETKY U 3allyCKaeTe KOMaH/y rebase,
4TOOBI IEPEMECTUTD BCE M3MEHEHVsI HA BEPIIUHY TEKyIeil BeTKu master (WMJIU BETKH
develop u T. 11.). Eciiu Bce IpoxouT ycneuno, MOKHO BBIIIOJHUTD EPEMOTKY BETKHU
master, IOJIy4B B UTOre JIMHEIHYIO HCTOPHUIO IIPOEKTA.

JIpyrum crioco6oM riepeMeleH s TPeIIoKeHHbIX HapaOOTOK 13 OIHON BETKHU B APYTYIO
stBasteTcst ot6op srydiiero. B Git aTa mpoiieypa CBOAUTCS K IEPEMEIEHUIO OT/AeIbHBIX
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KOMMMHMTOB. BGPYTCH IpeacTaB/JI€HHbBIE B KOMMUTE N3MEHEHUS U 1€JIa€TCA IOTIbITKA ITPU -
MEHHUTH UX B Balllei TeKyH.[efI BeTKe. ITO YI[O6HO, €CJIN U3 Ha6opa KOMMUTOB B TeMaTH-
YeCKOU BETKE BbI XOTUTE MHTETPpUPOBATDH TOJIBKO OJAWH NJIN €CJIN B ATOU BETKE €CTh BCETO
O/IUH KOMMMT, HO BbI ITPEAIIOYNTAETE IPOMU3BECTHU OIIE€paIllio 0T6opa, a He IepeMelieHnA.
Hpe,[[l'[OJIO)KI/IM, Balll ITPOEKT BbITJIAANT TaK, KaK ITIOKa3aHO Ha pHC. 5.27.

master

v

0b743 < abb4c < f42¢c5

N

e43a6 < 5ddae

t

ruby_client
Puc. 5.27. MpumMep UCTOpUM, U3 KOTOPOI HYXXHO OTOBpaThb ydllee

Yr06bI MOMECTHTH KOMMUT €43a6 B CBOIO BETKY master, BHIITOJTHUTE KOMAHLY:

$ git cherry-pick e43a6fd3e94888d76779ad79fb568ed180e5fcdf

Finished one cherry-pick.

[master]: created a@ad4la9: "More friendly message when locking the index fails."
3 files changed, 17 insertions(+), 3 deletions(-)

IJTa KOMaH/ia U3BJieueT U3MEHEHUS, TTOSTBUBIINECS B KOMMUTE €43a6, HO TIPU 9TOM
U3MEHUTCS KOHTposibHas cymMMa SHA-1 komMuTa, Tak Kak y Hero Oyer aApyras aarta
npuMeHeHns (puc. 5.28).

master

v

0b743 < abb4c f42¢c5 a0a41

< <
e43a6 < 5ddae

)

ruby_client

Puc. 5.28. Victopus nocne oTbopa nyyluero KoMM1Ta U3 TeMaTUUYECKON BETKU
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Tenepb TEMATUYECKYIO BETKY MOJKHO Y/1AJINTD, OT6pOCI/IB KOMMMUTDBI, KOTOPbIE Bbl HE CO-
6I/IpaETer BRJIIOYATh B ITPOEKT.

MporpaMMHbI KOMMOHEHT rerere

[lst Tex, KTO Y4acTo BBINOJHACT CAUSHUS U TIePEMEeHUS WU MTOIEPAKUBAET 10JIT0O-
JKUBYIIHE BeTKH, B Git ecTh BCIIOMOTaTeIbHBIN IIPOrPAMMHBII KOMIIOHEHT rerere.

Kak ciiefryer u3 Ha3BaHUsI, KOTOpOE IpecTaBiisier coboii abopeBuaTypy dpassl «reuse
recorded resolution» (OBTOPHOE UCIIOIB30BAHKE 3ATIMCAHHOTO PEIIEHHMsI ), OH JaeT BO3-
MOZKHOCTb COKPATHUTb ITPOIIEYPY PYYHOT0 paspenienust KoHhaukTos. [Toce BrIoueHmst
9TOTO IPOrPaMMHOT0 KoMionenTa Git HaurHaeT coxpaHsaTh HaboP 1pe/i- U HOCTOOPA30B
yCHEHbIX causauii. OGHAPYsKUB, 4TO TEKYIINN KOH(MIMKT TOYHO HATIOMUHAET KaKOii-
TO U3 PaHee PEelIaBIINXCsl, CUCTEMA PaspelaeT ero aHaJOrHYHbIM 00pasoM, He Tpedyst
Balllero y4acTusl B 9TOM MPOIIecce.

ITOT MPOTPAMMHbBIN KOMITIOHEHT MTPE/ICTaBJIeH B ABYX (hopMax: B BUJIe KOH(UTYPAIIMOH -
HOrO T1apaMeTpa 1 KoMabl. Ilapamerp rerere.enabled HACTONLKO YI0OEH, 4TO UMEET
CMBICJI TIOMECTUTD ero B global config:

$ git config --global rerere.enabled true

Termepnb pe3yrbraT KasKI0ro CAUSTHUS, COTTPOBOKIAIOIIETOCS Pa3pelienneM KOH(BIMKTOB,
GyJIeT 3aMUCHIBATHCS B KIIIL

[Tpu HEOOXOAMMOCTH ATHM KIIIEM MOKHO BOCTIOJIB30BATHCS P MOMOTIM KOMAH/IbI git
rerere. [Tocie atoii komanzabl Git mposepser 6asy TaHHBIX PELIeHUil, IIBITAACh HATH
TaM COBITa/IEHUE C TEKYIIIUM KOH(MDJINKTOM CJAUSHUS U PEITUTD €ro (BIIPoYeM, IocJie pu-
CBOCHHUS MapaMeTpy rerere.enabled 3HaueHus true 3To ejaeTCd aBTOMAaTHYECKH ).
Cy11ecTBYIOT U IONOJHUTEIbHBIC BADUAHTBI KOMAH/IbI, TO3BOJIIONINE TOCMOTPETD,
4TO UMEHHO OY/IET 3aMUChIBATLCS, YOPATH OT/IEIbHBIE PEHICHUS 13 KT UM OUMCTHUTH
KOIIT I[ETTUKOM.

NpeHTndurkaums yCToMUnBbIX BEPCUM

PenmuB BBITTYCTUTH YCTOWYUBYIO BEPCUIO, BBI, CKOPEe BCETO, 3aXOTUTE IIPUCBOUTD €1 TeT,
4TO0BI B OyAyIIEeM ero MOKHO OBLIO JIETKO B JIOOOH MOMEHT BOCCTAaHOBUTH. Ec/m Bb
IIPeANIOYNTAETE CO34ATh HOBBII Ter KaK BIaeIel] BEPCUU, IPoLeLypa OyAeT BhIIJIALETh
TPUMEPHO 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

EcJim BBl 1I0/I1IMCHIBAETE CBOM TEIM, MOKET BOHUKHYTh IIPOOJIeMa € PaCIPOCTPAHEHHEM UC-
10JIb3YEMOTO JIJIsT 3TOH 11e1 OTKpbIToro PGP-kitioua. JIuia, oTBeTcTBeHHbIE 32 TIO/IEPIKKY
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Git-npoekra, pelmin 3Ty npodiemy, 100aBUB 9TOT OTKPHITHIN K04 B PEIIO3UTOPUIL B
BH/I€ MaCCHBa /IBOMYHDBIX TaHHbIX 1 YCTaAaHOBUB TET, yKaSbIBaIOU_[I/Iﬁ HETOCPEACTBEHHO Ha
ATy I/IHCIJOpMa]_[I/IIO. Ecnu BbI XO0THTE TTONTHU TIO JaHHOMY Iy TH, IIEPBBIM JI€JIOM OIIPEACJNTE,
KaKoIl KJII0Y BaM HYKeH, 3allyCTUB KOMaHy gpg --1list-keys:

$ 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 2048g/45D02282 2009-02-09 [expires: 2010-02-09]

Boi6paHHbIil K104 MOKHO BCTaBUTH HETIOCPEACTBEHHO B 6asy naHHbix Git-npoekra,
9KCIIOPTUPOBAB €ro U lepenas koManje git hash-object, koropasa cosmacT us coaep-
SKMMOTO 3TOTO KJII0YA HOBBII MAaCCHUB JIBOMYHBIX IAHHBIX 1 BEPHET BaM €TI0 KOHTPOJIbHYIO
cymmy SHA-1:

$ gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71ac3f9ba29fe5775b92

Tenepp, korna B cucreme Git XpaHUTCS COIEPSKUMOE TOTO KJII0Ua, JIETKO MOKHO CO3/1aTh
YKa3bIBAIOIINI HA HETO TeT, BOCII0JIb30BABIINCH IAHHBIM BaM KOMaH/[0ii git hash-object
3HAYEHWEM KOHTPOJbHOM cymmbl SHA-1:

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec7lac3f9ba29fe5775b92

Komanza git push --tags genaer rer maintainer-pgp-pub obmenoctynabiM. [11st po-
BEPKHU Tera Jio0oi I0JIb30BaTe/Ib MOKET HAIPAMYIO UMIIOPTHPoBaTh Bail PGP-kiioy,
B35B MHMOPMAIIHIO HEIOCPEACTBEHHO 13 0ashl JaHHBIX U BCTaBUB ee B iporpammy GPG:

$ git show maintainer-pgp-pub | gpg --import

ITUM KJIFOUOM TI0JIb30BaTE/IN MOTYT IIPOBEPATH BCE MMOAIINCAHHbIE BaMUW TET'H. Ecmu B
COO6HI€HI/I€ Tera I[O6aB]IeH3. MHCTPYKIIUA, KOMaH/1a glt show <Ter> BbI1aCcT KOHEYHOMY
TIOJIb30BaTEJIIO MHCTPYKIIUIO 10 ITPOBEPKE TETOB.

eHepaumsa HoMepa cOopKu

[Tockoabky paBHOMEpPHO BO3pacTaole HoMepa, Takue Kak v123, B Git 11 KOMMUTOB
He VCTIOMB3YIOTCS, TTPUCBOUTE YIOOHOE JIJIsT BOCTIPUSTHS NMSI TO3BOJISIET KOMaH/a git
describe. Ona Bo3BpaIaeT MMst OIMKANIIETO Tera ¢ KOJUYECTBOM CICTAHHBIX T0-
BepX ATOTO Tera KOMMUTOB U YaCTUYHOUM KOHTPObHOM cymmoit SHA-1 ommceiBaemoro
KOMMMUTA:

$ git describe master
v1.6.2-rcl-20-g8c5b85c

ITO laeT BOBMOKHOCTD IPUCBOUTH CHIUMKY COCTOSIHUST TPOEKTA MJTH COOPKE TIOHATHOE
st osib3oBaresieit umst. Io cyru, ipu cbopke Git-koza u3 Koja, KIOHUPOBAHHOTO U3
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Git-penosuTtopus, HeUTO MOAO0OGHOE BO3BpalaeT KoMania git --version. [Ipu omuca-
HUWM KOMMHUTA, KOTOPOMY ObLJI B SIBHOM BH/I€ TPUCBOEH TeT, KOMAH/a BO3BPAIIAET MMSI
3TOTO Tera.

Komanza git describe xopoio paboTaer B ciydae Teros, CHabKEHHBIX KOMMEHTa-
pusiMit (TO €CTh CO3IaHHbBIX ¢ (DIATOM -a WM -S), HOATOMY UMEHHO TaKUM CIIOCOGOM
HYJKHO CO3/IaBaTh TETH JJIs yCTOWYMBBIX Bepcruii. Begb mpu moMorny KoMaHabl git
describe MOXKHO yZIOCTOBEPUTHCS B KOPPEKTHOCTH UMEHHM Tera. K aToii cTpoke Takke
MOJKHO TIPUMEHSITh KOMaH/Ibl checkout U show, HO B Oy/IyIeM OHM MOTYT [IE€PECTaTh
pabGoTarb u3-3a cokpauiennoro snadenns SHA-1. Hanpumep, B sape 17 obecriedeHust
YHUKAJTbHOCTH 0OBEKTOB ¢ HeJlaBHEro BpeMenu Tpedyercst He B 8, a 10 cumsosioB SHA-1,
M03TOMY CTapble MMeHa, CTeHepUPOBaHHbIe KOMaH/101 git describe, cranu HenmelicTBI-
TEJTHHBIMU.

MoaroToBka YCTOMUYMBOW BEPCUM

Wtak, BbI TOTOBBI BLITYCTUTH CBOIO COOPKY Kak OCHOBHYIO Bepcuio. Bo3aMOsKHO, BT 3a-
XOTUTE CO3/]aTh apPXUB II0CJIe/IHEr0 COCTOSIHUA KO/ JIUIS1 TeX 110J1b30BaTeie], y KOTOPbIX
orcyterByeT cucreMa Git. Ito penaercs komanioil git archive:

$ git archive master --prefix='project/' | gzip > “git describe master’ .tar.gz

$ 1s *.tar.gz
vl.6.2-rcl-20-g8c5b85c.tar.gz

OTkpeiBIIMil 9T0T tarball-apxus mosb30BaTe b MOJYYUT MOCTEIHII CHUMOK COCTOSTHUST
Balllero MpoeKTa B nanke project. MosKHO cO3/1aTh 1 Zip-apXuB, 106aBUB KoMaH/e git
archive mapamertp --format=zip:

$ git archive master --prefix='project/' --format=zip > “git describe master’ .zip

B wrore Bor mosryunre tarball- u zip-apXuBsI ¢ ycTOHYNBOI BepcHeit BAIeTo POEKTA,
KOTOPbIE MOKHO 3arPy3UTh Ha CAlT UJIM OTIIPABUTH I1OJIb30BATENAM I10 2JIEKTPOHHON
noyre.

KomaHpa shortlog

Yr00bI OTIIPABUTH KOJIJIETAM 110 CBOEMY CITUCKY PACCHLIKN cO00IIeHIEe ¢ mHpOpMaIiueil
O TTOCJIEAHUX HOBOCTAX BAIlI€TO ITPOEKTA, NCIIOJIb3YETCA KOMaH/1a git short log, II03BO-
JIAIOIAasl CoO3/1aTb HEYTO BPOJAE JKypHaJia, OIIMChIBAIOIIETO, YTO 6BI]IO IIO6aBJIeHO K IIpO-
€KTY I10CJIE BbIXOda HOC]IelIHeI‘/JI Bepcum UJan HOCJIEZIHefl PaCCBhLIKH. >KypHaJ1 BKJIIOYa€ET
B Ce6§l BCE€ KOMMMUTDBI B YKa3aHHOM BaMU [INalla30HE; K IIPUMEPY, CJAeAYIOoIasd KOMaH/ a
BO3BpallaeT mepeueHb KOMMHUTOB, CAETaHHBIX ¢ MOMEHTa BbIxosa Bepcun v1.0.1:

$ git shortlog --no-merges master --not vi1.0.1

Chris Wanstrath (8):
Add support for annotated tags to Grit::Tag
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Add packed-refs annotated tag support.
Add Grit::Commit#to_patch

Update version and History.txt

Remove stray ~puts®

Make 1ls_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

To ecTb MbI TIoJIiy4aeM aKKypaTHYIO CBOAKY BCE€X KOMMUTOB, Ha4YMHas C BEPCUU V1.0.1,
CIpYHIIMPOBAHHBIX 110 aBTOPaM, KOTOPYIO MOKHO Pa30C/JIaTb CBOUM ITOAIIMCYNKaM.

3aK/o4eHue

K aTOMy MOMEHTY BbI IOJKHBI YMETDb HE TOJTBKO BHOCUTH CBOI BKJIa/ B uykue Git-
ITPOEKTBI, HO ¥ MOJIEPIKUBATH COOCTBEHHBIN TPOEKT, HHTETPUPYSI B HETO U3MEHEHVIsI, TPU -
chLaembie Apyrumu yuactaukamu. MakTudecku Bac MOKHO [TO3/IPABUTD C BXOXKIEHIEM
B KJiaH OnbITHBIX Git-pazpaborunkos! B cieyroiieii riiaBe Bbl HAYIUTECH [T0JIb30BATHCSI
CaMbIM KPYITHBIM U CAMbIM TOTTYJIIpHBIM Git-X0CTHHTOM, KOTOpBIi HasbiBaetcst GitHub.



GitHub

Caiit GitHub sgBisercs kpynHelmmM Ha CeroAHSANHUN JeHb XocTUHroM st Git-
PEIO3UTOPUEB U IIEHTPAJbHBIM MECTOM COTPYAHUYECTBA MUJLIMOHOB Pa3pabOTUNKOB
U TIPOeKTOB. VIMEHHO Ha 3TOM caliTe pacrojiaraeTcst nojasJsionias yactb Bcex Git-
PETO3UTOPHUER, & MHOTHE TIPOEKTHI C OTKPBITHIM UCXOIHBIM KOJIOM UCIIOJIb3YIOT €T0 JIJIs
xocrutra Git, oTc/ieskuBaHus OIMOOK, pelieH3UPOBaHKs KOa U ApYyrux Beileit. M xors
ATOT CAUT MOKA HE SIBJISIETCS YaCThIo OTKPBITOTO Git-1IpoeKTa, BEJIMKH IAHChI, 4TO KOT/Ia-
HUOY/Ib BaM 1TOTPeGYETCsT BOCIIOIB30BATHCSI UM B PA0OUUX HEJISIX.

B 271011 I71aBe MbI IIOTOBOPUM O TOM, KaK J00MThCSI MAKCUMAIbHO 2(h(PEKTUBHOI pabOThI
¢ GitHub. BsI y3Haete, Kak co3/aTh U IO/IEPIKUBATH CBOIO YYETHYIO 3AITHCh, HAYIUTECH
CO3/1aBaTh 1 UCTIOJIB30BATH Git-PEno3uTOpu, TO3HAKOMUTECH C OOTICTTPUHITHIME CXe-
MaM¥ BHECEHUs UBMEHEHUN B Uy KHUe IIPOEKThI M IIPUHSTUS U3MEeHEHWH, TPUCTAHHBIX B
Balll IIPOEKT, OCBOUTE IIPporpaMMHbIil naTepdeiic 1 GitHub u monyuure MHOKeCTBO
COBETOB, MO3BOJISTIONIUX U3PSITHO OOJErYUTD KU3Hb.

Ecui BB He cobupaetech ucnosb3oBarh GitHub st pasmerieHust coOCTBEHHBIX MTPO-
€KTOB UJIN COTPYAHUYATH B TIPOEKTAX, UCMOJB3YIONINX ITOT XOCTUHT, MOKETE CPa3y
MEePENTH K YTECHWTO TJIABhI 7.

M3MEHEHWUA UHTEP®EACA

CnefyeT 3aMeTUTb, YTO MHTEpdelic caiTa GitHub, kak 1 uHTepdelic MHOrUX ApYrMX akTUB-
HO pa3BMBAIOLLMXCS CAWTOB, CO BPEMEHEM MEHSIETCSl, COOTBETCTBEHHO MPEACTaB/IEHHbIE
Ha CHMMKaX 3/1EMEHTbI MOMb30BaTENbCKOrO MHTEPdENca Ha MOMEHT YTEHUS aHHOW KHUMM
MOTYT MMETb HEMHOIO ApYroi BuA. Ho OCHOBHOM CMbIC/ BbINOSTHSIEMbIX ONepauunii OT 3TOro
He MeHsieTcsl. bonee akTyanbHyl0 BEPCUIO CHUMKOB 3KpaHa B HEKOTOPbIX CIyYasix MOXHO
HaWTW B OHNANH-BEPCUM STOW KHUIW.
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HacTpoika n KOHOUIypMpoBaHME YYETHOM 3anmncu

ITepBbIM €JI0M HYKHO cO371aTh OECIUIaTHYIO YYETHYIO 3amuch. [Iist aToro nepeiiaure
Ha cTpaHulLy https://github.com, BbI6epI/ITe CBOOOIHOE NMS ITOJIb30BaTEIs, YKa)KUTE CBOH
aJ[PeC HIEKTPOHHON TI0YThI U [APOJIb, TOCJIE YETO IEJKHUTE Ha GOJIbIION 3e1eHO KHOIIKE
Sign up for GitHub (puc. 6.1).

F’ick a usemame

Your email

Create a password

Puc. 6.1. PernctpaunoHHas cdopma Ha caite GitHub

IIocie aToro BwI 1onajieTe Ha CTpaHUIly C TapI/I(beIMI/I IJTaHaMM, KOTOPYIO Ha JTaHHOM
9Talie MOKHO ITPOITYCTUTbD. Bam 6yueT OTHPaBJICHO MUCHbMO JIsI TPOBEPKU YKA3aHHOI'O
IIpn perucTpaliunmn ajipeca SJIGKTpOHHOfI 1mouThl. BeimonauTe IIpUCJTaHHYIO B ITMCbME
WHCTPYKIUIO. Kaxk BbI CKOpPO y6eI[I/IT€CI), 3TO JIECTBUTEIBHO HGO6XOJII/IMO.

NMPUMEYAHMUE

[ns 6ecnnaTHbIX Y4YeTHbIX 3anucelt canT GitHub npegocTtaBnsieT Bcto YHKLMOHANBHOCTD,
HO Baluy NpoeKkTbl ByAyT NMOMHOCTLIO OTKpbITbIMK (y Mtoboro nonb3osaTtens 6yaet goctyn
Ha yTeHue). MnaTHble yyeTHble 3anucy B GitHub aatoT BO3MOXXHOCTb Cco3aBaTh pasnyHble
BapWaHTbl 3aKPbITbIX NMPOEKTOB, HO X PACCMOTPEHWE BbIXOAMUT 3a PaMKW TEMbI JaHHON KHUTY.

[IIesru0K Ha PacToIOKEHHOM B BEDXHEM JIEBOM YTy 9KPaHa JJOTOTUIIE, U300pakatoniem
rmOpH KOTa M OCBMUHOTA (€r0 HA3bIBAIOT OCHMUKOT), OTKPOET MAHEb YIPABICHHS.
Teneps Bee roToBO 715t paborsl ¢ GitHub.

[ocTtyn no npotokony SSH

C 2TOrO MOMEHTA BBI MOJKETE MOAKIIOUaThC K Git-perno3uTopusiM, NCIOIb3Ys TTPO-
TOKOJ https:// protocol. /lug ayTeHTHUdUKAIINN TOCTATOYHO YKA3ATh UMS TTOJIb-
30BaTesist U 1apoJib. BripoueM, KIOHUPOBATh OTKPBITHIE TPOEKTHI MOKHO U G€3 perucTpa-
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11 — Co3/laHHasdA BaMU1 y4eTHas 3allMCh ITPUTOUTCA, KOT/la BaM HOTp€6y€TCH BbIIIOJTHUTD
BeTBJIEHUE KaKOro-116o ITPOEKTa 1 3arpy3uThb B HOBYIO BETKY CBOU M3MEHEHM .

Ecmm xe AJIA YAaJIEHHOTO J10-

CTYTIa BBI TIPETIOYUTAETE TIPO- tonychacon +~ [ & B
tokos SSH, HyskHO OyaeT Ha- ﬂ Y v

CTPOUTB OTKPBITHIH KJTF0U. (Ecm m
TAKOT'0 KJIoYa y Bac II0Ka HeT,

cMm. pasgen «Cosnanue OTKPhI- )
toro kmoua SSH» B rase 4.) Puc. 6.2. Ccbinika Ha CTpaHuLYy HaCTPOMKM

[IepetimnTe K HacTpoliKaM CBOEH YHETHOM 3anncu

YUETHOM 3aI1CH, BOCIOJIb30BAB-
ITUCH PACIIJIOKEHHON B TIPABOM BEPXHEM YTJIy OKHA CChIIIKOMN (puc. 6.2).

3arem BbIOepUTE Ha JIeBOM T1aHesn paszes SSH Keys (puc. 6.3).

& tonychacon Need help? Check out our guide i ing SSH keys or common SSH lems
Fiofld SSH Keys Add SSH key
Account settings

There are no SSH keys with access to your account.
Emails
Motification canter
Add an SSH Key
Billing
SSH keys

Security

Title

Applications
Repositories

Organizations

Puc. 6.3. Bxoa B pa3gen SSH keys

[MenxkuuTe Ha KHOTIKE Add an SSH key, ykasknTe UM KJto4ya, CKOITUPYHTe U BCTaBBTE caM
OTKPBITHIN KJTI0Y U3 (haiina ~/ .ssh/id_rsa.pub (y Bac aToT (haitn MOKeT Ha3bIBATHCS
T0-/IPYTOMY ) U IIeJIKHUTE Ha KHOTIKe Add key.

NMPUMEYAHME

MpucBanBaiTe SSH-k/OYaM MMeHa, KOTOpble Bbl B COCTOSIHUM 3anOMHUTbL. Bbibupaite
pa3Hble nMeHa (Hanpumep, «My Laptop» nnmn «Work Account»), 4ytobel B 6yayLiem, ecim
BOPYT BO3HUKHET HEOHXOAMMOCTb Y6paTh KoY, MOXHO Oblf10 6€30LMO0YHO HANTN HYXKHbIN.
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ABatap

Ternepb TIPH JKeJAaHUU MOKHO 3aMEHUTH CTEHEPUPOBAHHBIN aBaTap COOCTBEHHBIM M30-
OpaskenneM. Ha JieBoil manesm BoiGepuTe BKIAAKY Profile  meikHITE Ha KHOTKE Upload
new picture (puc. 6.4).

4 tonychacon Public profile
‘ Profiie Profila picture
Account seflings Upload new pieture
Emails ‘You can also drag and drop @ plcture from your computar.
Notification cantar »
it
SSH keys Email (will be public)
Security
Applications. URL
Repositores
Organizations
Company
Location

Puc. 6.4. KHonka nepexoaa Ha Bknaaky Profile

Mol BBIOpasii Ha CBOEM JKECTKOM jucKe Komwuio jororutia Git. Tpu sarpyske u3 Hee
MO’KHO BBIPE3aTh MTPOM3BOJIBHLIHN (hparmMeHT (puc. 6.5).

Crop your new profile picture

Setnew profile piciure:

Puc. 6.5. O6peska BbIbpaHHOro aBaTapa
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Terneps 1pu JTOOBIX BANIMX EWCTBHUSIX HA CafiTe PSIOM C BAllIUM HMEHEM T0JIb30BATEsT
Gynet purypupoBaTh BRIOPAHHbII aBaTap.

Ecomit BBI 3aperncTpupoBanb B TTOMYJISIPHON crysk6e Gravatar (OHa 9acTO HCTIOTB3YETCS
IS yaeTHbIX 3anuceit B Word Press), 1o ymosrdanuio 6y1eT oToOpakaThbes aBaTap OTTY/Ia,
W JIAHHBII 9TAIl BBI MOKETE TIPOCTO MPOIMYCTHUTb.

Anpeca 3NeKTPOHHOWN MoYThbI

GitHub npoenupyer Bamu Git-KOMMUTBI Ha aipec 3JeKTPOHHOI MOYThI. ECJIU B KOM-
MuTax GUTYPUPYIOT PasHbIE aJPeca, BCE UX HYKHO J00aBUTH B pasjes Emails maHesn
yrpasJienust, aTo6bt caiit GitHub KOppeKTHO BBITIOJIHST IPOEUPOBAHNE.

Ha puc. 6.6 mokazan nepeyerb BO3MOKHBIX cUTYyalnii. BepXHuii azipec poBepeH u ycra-
HOBJIEH B KAY€CTBE OCHOBHOTO (primary), To eCTh IMEHHO Ha HETo BbI GyieTe moiyvaTh
BCE YBEZIOMJIEHUS U TIOATBEPsKIEeHNsI. BTOpOIT ampec mpoBepeH 1 IM0aTOMY TOXKE MOKET
OBITH YCTAHOBJIEH B KA4€CTBE OCHOBHOTO, ECJIM BAPYT Y BAC BO3HUKHET JKEJIaHUE TIepe-
KJIIOUNTHCS Ha Hero. [IpoBepka mocsieHero azpeca rmoxa He MPOU3BeIEHA, TIO9TOMY B
KauecTBE OCHOBHOTO OH (DUTYPUPOBATH He MoKeT. OOHAPYIKUB JII0OO0I U3 HTUX AIPECOB
B co00MeHnsx (hukcaruu B 1060M cBoeM perosutopui, GitHub cpasy ke cBstker nx
C Ballleil y4eTHOH 3aTNChIO.

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 wab-based GitHub operations {e.q. edits and merges).

Account seftings
P Reep
| emate PO Py | Pubii | "
P tchacon@example.com Setasprimary
Siling tony.chacon @example.com [TEIEE) Send verification email
SSH keys Add email address
Add
Security
Hrohcations | Keep my emall address private
. We will use & com when parlorming Git oparations and sanding amail on your behall.
Repositories
Organizations

Puc. 6.6. [lJo6aBneHune aapeca 3NeKTPOHHON NOYTbI

AyTeHTUdbMKaumMs No ABYM NpU3HaKaM

Haxkogelr, B kKauecTBe JOMOJTHUTENBHOI Mepbl H€30MaCHOCTH MOKHO HACTPOUTD ayTEH-
tudukaimio mo aBym npusHakam (Two-factor Authentication, 2FA). 9tor MexaHU3M
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B TIOCJIE/IHEE BPeMs HabupaeT Bee GOJIBIIYIO MOMYISIPHOCTD KK CPEICTBO CHU3UTH PUCK
B3JIOMA YYETHOM 3aIUCH B CJTy4ae, eCJIU BAII MAPOJIb KAKUM-TO 00Pa3oM MOMAJIET B PYyKH
snoymbItiuiennuka. [Tocse Brouenus atoro mexarnnsma GitHub Haunnaer sanparnmsars
y Bac ayTeHTUDUKAIIIO ABYMS CIOCOOAMHU, B PE3yJIbTaTe Jaske B3JIOM TapoJis He JIaeT
aTakyIoleMy OCTYyTIa K Ballell y4eTHOH 3a1ncu.

AyTeHTrdWKAIMS 10 IBYM ITPU3HAKAM BKJIIOUAETCS B pas/iesie Security HACTPOEK YUeTHOI
3anucn (puc. 6.7).

4> tonychacon Two-factor authentication
Profie Status: Off X
i Set up two-factor authentication
Emails
Notiication centsr @ T\:m-[al:ln.' authentication provides another layer of security to your account. Learm more about two-factor auth at
GitHub Halp.
Billing
SSH keys e
Security
This is a list of devices that have logged into your account. Revoke any sessions that you do not recognize.
Applications
Paris 85.168.227.34
o L]
Repositorlos Your current session [
Organizations Safari on 08 X 10.9.4
Location:
Paris, lle-de-France, France
Signed in:

September 30, 2014

Puc. 6.7. BkntoueHune pexxuma 2FA Ha Bkiagke Security

[emuok Ha KHOIIKE Set up two-factor authentication oTKpbIBaeT KOHGUTYPAIIOHHYIO CTPa-
HHUILY, Ha KOTOPOii MOKHO BBIGPATH MOOUIIBHOE TIPUIIOKEHUE JIJIS TEHEPAIIUU BTOPUYHOTO
KO/la IPOBepPKU (OZHOKPATHBIN MapOoJib C BpeMEHHbIM KpuTepueMm ). Kpome toro, MoxHO
clles1aTh Tak, YTOObI IIpU MONbITKe apropusanuu caiit GitHub ornpasisan sam SMS
C KOJIOM.

ITocJie TOro Kak BbI BBIGEPETE METO/I U BBITIOJIHUTE HACTPOUKY pesknma 2FA, 6e30macHOCTb
Ballieil yUeTHOM 3aIIUCH BO3PACTET, U IIPH [IePexo/ie B Hee BaM TOTPeOyeTcsl BBOAUTD He
TOJIBKO T1apOJib, HO U IOTIOJIHUTENIbHbBIN KO,

CopnencTBme NpoeKkTy

Teneps, korja y HaC eCTb HACTPOEHHAS yYeTHAs 3l Ch, [IOTOBOPUM O BellaX, KOTOPbIe
MOTYT IIPUTOJUTHCS Te€M, KTO XOUeT BHECTH CBOI BKJIA/L B CYIIECTBYIOIIME TTPOCKTHL
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BeTBneHnsa npoekToB

Jlnst yaactusi B 4y;KOM TIPOEKTE, TJI€ Y Bac HET TTpaBa Ha 3aIuCh, HY;KHO CO3/IaTh BET-
Ky (fork) atoro mpoekra. To ectb GitHub reHepupyer oTebHY 0 KOITUIO TPOEKTA,
HaXOJISTIYTOCS B BallleM MPOCTPAHCTBE MMEH, W TPEIOCTABIISET BaM JIOCTYT Ha 3aI1Ch
Tyza.

NMPUMEYAHME

WcTopuueckn TepMuH BeTeneHne (fork) MMen HeraTMBHbIN OTTEHOK, TakK KaK 03Hadas, uTo
KTO-TO MOMEHS/ HarpaB/ieHMe MPOEKTa C OTKPbITBIM MCXOAHbLIM KOZLOM, HanpuMep, Co3a4aB
KOHKYPUPYIOLLMIA NMPOEKT U NepemMaHuB B HEro yyacTHukoB. OfHaKo B KoHTekcTe GitHub
3TUM TEPMMHOM 0603HAYaETCs KJIOH MPOEKTa, HaXOAALMIACH B BaLIEM MPOCTPAHCTBE UMEH
¥ NO3BOJISOLLMIA OTKPBITO BHOCUTb U3MEHEHMS B OCHOBHYHO BEPCMIO MPOEKTa.

Taxoit mogxon n36aBISIET BAAIETBIEB IPOEKTOB OT HEOOXOANMOCTH T0OABIATD TTOJIb-
30BaTeel, JKeTAONMUX MPUHATH yUacTre B paboTe, U MPEOCTABIATh UM TOCTYTI Ha 3a-
mch. JI1060i 4eT0BeK MOXKET CO3MATh COOCTBEHHYIO BETKY, BHECTH TY/Ia N3MEHEHNUST I
OTIIPaBUTH UX B UCXO/HBIH PEIIO3UTOPUI ITyTeM 3alIpoca Ha BKodeHnue. Takue 3anrpocnbl
TMOAPOGHO PACCMATPUBAIOTCST fTasiee B 9TOH TmaBe. OHI OTKPHIBAIOT METIOYKI 0OCYKIEHIST
C aHAJIM30M KO/Ia, B KOTOPBIX BJIaJieJlel] U YYACTHUK IIPOeKTa MOTYT COIJIACOBLIBATD U3-
MEHEHU, [I0Ka OHU He YCTPOST BJIaJlesIblia M OH He OCYIIeCTBUT UX CIAUSHUE.

JlJ1s1 BETBIIEHUS TIPOEKTA 3ali/IUTE HA €TO CTPAHUILY U IIEJTKHUTE
Ha KHOTIKe Fork B ee BepxHeM mpaBoM yriry (puc. 6.8). Y Fork

Yepes HECKOIBKO CEKYH/] BbI IIOMaJleTe Ha HOBYIO CTPAHUILY
IIPOEKTA C IOCTYITHON /711 PeIaKTUPOBAHNA KOIIUEH KO/, Puc. 6.8. KHonka Fork

CxeMa paboTbl ¢ GitHub

Caiit GitHub cripoekTipoBat 1101 onpeiesieHHy 0 cxemy padoThl, CKOHIIEHTPUPOBAHHY IO
BOKPYT 3aIIPOCOB Ha BRJOUeHre. OHa TPUMEHSIETCS KaK CIJIOYEHHBIMY KOMaHIaMHU,
HOJIb3YIONIMMUCS OOLIMM PEIIO3UTOPUEM, TaK U PACIPEleJeHHbIMI TPYIIIaMU U JaKe
IpyIIaMy He 3HAKOMBIX APYT ¢ APYTOM JII0el, 100aBIISIOIUX CBOI0 PaboTy K IPOEKTY
Ha JIECSITKAaX BETBJIEHUI. JTa cCXeMa OPTaHU30BaHA 110 IPUHITUIY TEMAaTHYECKUX BETOK,
€ KOTOPBIMU BbI TO3HAKOMUJIUCH B TJIaBe 3.

Bor kak 210 paGoTaeT B 0011eM CiIydae:
1. Ha ocHOBe BeTKU master co3[gaeTcs TeMaTuueckast BEeTKa.
2. Jlesmaercst psii KOMMUTOB C 1IEJIbI0 BHECTH YJIYUIIEHUsI B TPOEKT.
3. Bersb orcbunaercs B Bam GitHub-mpoekr.

4. Ha caiite GitHub oTkpbiBaeTcs 3anpoc Ha BKJIKOYEHHe.
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5. HpeILHO}KGHHOG nsmMeHneHnume 06cy>1<z[aeTca 1, BOSMOJKHO, ITOABEPracTCsa peaaKTn-
POBaHUIO.

6. Branmenert TIPOEKTA BBITIOJTHACT CANAHNE NJIN 3aKPBIBACT 3aIIPOC Ha BKIIOYECHUE.

ITo cyTn, 9TO pacCMOTPEHHAS B IJIaBe 5 cXeMa paOOThI IIPU HAJIUYUH AUCIIETIEPA MHTE-
rpaiuu, Ho 0OCYKIECHNE 1 aHAJTU3 KOJA OCYHIECTBIIAIOTCS HE M0 9JIEKTPOHHOHN T10UTe,
a nocpezacreoM GitHub-uncrpymenrapus.

PacemoTpum paboTy 5TOM CXeMBbl Ha TIprMepe.

3anpoc Ha BK/IKOUEHNE

B momckax xojia fiist mporpaMMupyeMoro MUKpokoHTpositepa Arduino Toru o6Hapy K-
BaeT Ha cTpanwutie https://github.com/schacon/blink 3ameuaresnbuyio mporpammy (puc. 6.9).

schacon / blink @Watch~ © | 4Star o | YFork o
¥ branch: master ~  blink / blink.ino = B
<
@lﬂmm&m 12 my arduino blinking code (from arduino.cc)
T centribulor
n
25 ines (20 sloc)  0.71 kb Raw Blame History & » -
x| "
2 Blink
Turns on an LED on for one second, then off for one second, repeatedly. e

5 This example code is in the public demain. Ly
[3 b
8 // Pin 13 hos an LED connected on most Arduing boards.

9 /7 give it o nome:
18 dnt led = 13;

13 // the setup routine runs once when you press reset:
13 vold setup() {

14 Af initiolize the digitol pin os on output.

15 pinMode(led, OUTPUT);

16}

i /S the loop routine runs over ond over ogoin forever:

19 wvoid loop() {
0 digitalwrite(led, HIGH); // turn the LED on (HIGH is the voltoge Level)

.| delay{1888); Af wait for o second
22 digitalwrite(led, LOW); A/ turn the LED off by moking the voltoge LOW
FE] delay(1000); A/ wait for a second

24 |}

Puc. 6.9. MpoeKT, B KOTOPbI Mbl XOTUM BHECTW CBOW BKNaj,

EnuHcTBEHHON TPOOIEMOiT SIBJISIETCST CJIMIITKOM BBICOKasT CKOPOCTh Muranusi. C Hateil
TOYKM 3PEHUS, MEK/Y UI3MEHEHUSMU COCTOSTHUA JIyYIlie JKIATh TPU CEKYH/IbI, & HE OJIHY.
[Toaromy oTpeakTHpyeM MporpaMMy U OTIIPABUM €€ B IIPOEKT Kak IpejjaraeMoe 13-
MeHEeHHe.
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[IepBbiM 1es10M MBI TiIeJIKaeM Ha KHOTIKe Fork, Kak OIMCBIBAJIOCH B TIPEIBIAYIIIEM paserie,
IS OJTydenus cebe KoUK poeKkTa. VM Iob30BaTeIs B JaHHOM cJIydae tonychacon,
II09TOMY KON IIPOEKTa OKa3bIBACTCA 10 ajpecy https://github.com/tonychacon/blink, rie
MBI I CMOKEM 3aHATDHCA ee pelakTUpoBaHueM. Mbl JIOKaIbHO ee KIOHUPYEM, CO3/Ia/IUM
TeMaTUYeCKYIo BETKY, BHECEM B KO/l U3MEHEHUS U, HAKOHEIl, OTTIPABUM UCITPABJIEHHBII

KoJ oOparno Ha caiit GitHub.

$ git clone https://github.com/tonychacon/blink (1)
Cloning into 'blink'...

$ cd blink
$ git checkout -b slow-blink (2)
Switched to a new branch 'slow-blink’

$ sed -i '' 's/1000/3000/' blink.ino (3)

$ git diff --word-diff (4)

diff --git a/blink.ino b/blink.ino

index 15b9911..a6cc5a5 100644

--- a/blink.ino

+++ b/blink.ino

@@ -18,7 +18,7 @@ void setup() {

// the loop routine runs over and over again forever:

void loop() {
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);-]{+delay(3000);+} // wait for a second

}

$ git commit -a -m 'three seconds is better' (5)
[master 5ca509d] three seconds is better
1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink (6)
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

Bcest iporietypa BBITJISIANT Tak:
1. JlokanbHOe KJIOHUPOBAHHUE HAIIEH BETKH ITPOEKTA.
2. Co3spanne HaATJISIAHON TeEMAaTUYeCKOM BETKI.
3. Buecenue usmenenuii B KojI.

4. ITpoBepka KOPPEKTHOCTH N3MEHCHUI.
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5. Dukcanust HAIUX U3MEHEHUH B TEMATHUYECKO BETKE.
6. OrnpaBKa HOBOI TeMaTHUECKO BETKM B Hallly BeTKY Ha caiite GitHub.

Bepuysimich k Hamiell Betke Ha caiite GitHub, Mbl yBuanM, 4TO crucTeMa mojrydmia
Hallly TeMaTHYeCKYIO BETKY M IIPeAoCTaBuIa OOJIBIIYIO 3eJIeHYI0 KHOIIKY s Iepe-
X0/la K HAIlTUM U3MEHEHUSM U OTKPBITUS 3aITPOca Ha BKJIIOUEHNE B MCXOIHBIN TTPOEKT

(puc. 6.10).

?\i tonychacon / blink @uUnwatch= 1 4Star 0  YFork 1
forked from schacoabiink

Example file to blink the LED on an Arduino — Edit
< Code
) 2 commits 2 branches 0 reloases 1 conlributor
"l Pull Requests o
Wour recenlly pushed branchas:

= ) Wik
¥ slow-blink (less than a minute age)
-l P branch: master~  blink / + = 4~ Pulse
This branch Is even with schacon:master | Pull Request [ Compare Ly Graphs
Create README md
3¢ Setti
m schacon authored on Jun 12 latest commit bbcBeFOb2O [fg by pd
[E README.md Create README.md 4 months ago
HTTPS chona UAL
E blink.ino my arduing blinking code (Irom arduino.cc) 4 months ago https: //githu. com/t | [
‘You can clone with HTTPS, S5H,
[ README.md or Subvorsion. &
[= Clone in Desktop
Blink <> Download ZIP

This repository has an example file to blink the LED on an Arduino board.

Puc. 6.10. KHonka Pull Request

Kpowme Toro, BbI MoskeTe TepeiTH Ha CTPAHUILy € TIepedyHeM BETOK 110 azpecy https://
github.com/<ums nonb3oBaTensi>/<Ha3BaHWe npoekTa>/branches, HaliTH TaM HYKHYIO BETKY
1 OTKPBITD 3AIIPOC HA BKIIOUEHUE OTTYA.

[ITesmyox Ha 3TOM 3€JE€HON KHOIIKE OTKPOET 9KPaH, Ifie U3MEHEHUIO, /IJIsT KOTOPOTO Mbl
COOMPAEMCST CO3/IATh 3AIIPOC HA BKIIOYEHHE, MOKHO TIPHCBOUTD 3ar0JI0OBOK 1 CHAGIUTH
€ero onucaHueM, 4ToObl y BJIAJIENIbIIA IIPOEKTa MOABUIICA CTUMYJI C HUM O3HAKOMUTHC.
Kax 1paBuiio, uMeeT CMbICJI TIPUJIOKUTD YCUJIUS ¥ C/IEJIaTh OTIMCAHKE KaK MOKHO GoJiee
COJIEPIKATENHHBIM, 4TOOBI CPA3Y MOKHO OBLIO TIOHSITD, 3aUeM TIPEJJIATAETCS TaHHOE 13-
MeHEeHUe U TI0YeMY ero XKeJaTeJbHo TpuHATh (puc. 6.11).

Kp0Me TOr0, Mbl YBU/IUM CIIMCOK KOMMUTOB B Halieil TeMaTH4eCcKoi BETKe, KOTOpPbIE
«OIIEPEKAIOT> BETKY master (B JAaHHOM CJIy4da€ €CTb BCETO OJINH TaKoi KOMMI/IT) 1 yHU-
(DI/IL[I/IpOBaHHOQ OIIMCaHHE BCEX HSMBHEHHﬁ, K KOTOPBIM IIPUBEJIET CIUAHNE ATOM BETKU
C IIPOEKTOM.
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[Tocre meuka na kHOMKe Create Pull Request BJiajieierr MpoeKTa, JIJisi KOTOPOTO BbI CO3-
JIA7TV OTBETBJIEHUE, TTOJIYYUT YBEJIOMJIEHNE O MTPEJJIATAEMOM U3MEHEHUU U CChLIKY Ha
CTPAHUILY C TIOJHON nH(MOPMAINEN O HEM.

%7 tonychacon / blink @uUnwatch- 1 | St o YFork 1

“ lorked trom schaconbilink

0 ¥ schacon:master ... tonychacon:slow-blink Edit
o
Three seconds is better n
‘Write Preview D Parsed as Markdown ' Editin tuliscreen
+ Able to merge.
These branches can be -

Studies have shown that 3 seconds is a far better LED delay than 1 second. automatically menged

hitp i optimal-led-delays.htmi
A
5
Aftach images by dragging & dropping or selecting them.
1 commit 1 file changed 0 commil comments 1 contributor
I} Commits en Oct 01, 2014
& tonychacon three seconds is better
g1 ged file with 2 and2 [uﬂm-d | spiit
4 mumm - biink.ino View
-4 B -18,7 +18,7 §§ void setup() {
18 18 /# the loop routine runs over and over again forever:
19 19 void leop() {
] 28 digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
21 - delay(1888); /1 wait for a second
21+ delay(3000); £/ wait for a second
2 22 digitalWrite(led, LOW); #/ turn the LED off by making the voltage LOW
Fx} - delay(1808); /I wait for a second
23+ delay(3000); # wait for a second

24 24 1

Puc. 6.11. CTpaHunua co3aaHus 3anpoca Ha BKIoYeHne

NMPUMEYAHUE

Kak npaBusio, 3anpockl Ha BK/IIOYEHME UCMOSb3YIOTCS B OTKPbITbIX MPOEKTaX, B paMKax
KOTOPbIX YYaCTHUKM MpeAnaratoT NoJHOCTLIO FOTOBbIE K BHEAPEHUIO PELeHUs], HO Npube-
ratoT K HAM ¥ BO BHYTPEHHUX NPOEKTax B Hauase LMKa pa3paboTku. Tak Kak 406aBnsTb
MHDOPMALMIO B TEMATMYECKYIO BETKY MOXXHO M MOCJIE OTKPbLITWS 3anpoca Ha BK/OYEHVE,
3aMpoc YacTo OTKPLIBAETCS Ha PaHHEN CTaauM WM UCMOSMb3YETCS KaK Crocob BbIMOMHEHUS
LMKIIOB paboTbl OAHOWN KOMaHAOW.
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Cragmm 06paboTkm 3anpoca Ha BK/IOHEHUE

Tenepb BJIAJICJICIT TTIPOEKTA MOJKET O3HAKOMUTHCA C MTPEAJIOKEHHBIM N3MEHCHNEM U BbI-
ITOJTHUTD €T0 CJANAHNE, OTBEPIHYTH €I0 NI OCTaBUTh K HEMY KOMMeHTapHﬁ. Hpeﬂno—
JIOJKUM, 06]_[[351 nujiesa eMy nmoHpaBujiach, HO EMYy OBI XOTeEJIOCh, YTOOBI B BBIKJIIOYEHHOM
COCTOAHHNM JTaMITIOYKa HaXO0AWJIaCbh A0JIbIIE, YEM BO BKIIIOYEHHOM.

B paboueii cxeme, paccMOTPEHHO# B ryiage 5, 06Cy KIEHUE HTOTO acleKTa BelI0Ch Obl
10 9JIEKTPOHHOIT ouTe, Ho GitHub mosBosser geaTh 5T0 HEOCPEACTBEHHO Ha caiire.
Bnazener mpoexta MOKeT U3YYUTh BHOCHUMBbIE TIOTTPABKH, BBIZIEJIUTD CTPOKY KOJIA U Ha-
MucaTh JiJid Hee KoMMeHTapuii (puc. 6.12).

1l
|| schacon / blink @Watch~ o &St 0 YFork 1
Three seconds is better #2 = 0
tonychacon wants (o merge 1 Commit inlo schacon:saster IMOM tosychecon:slow-blink
@
¥ Convarsation © < Commits 1 [®) Fites changed 1 w2 -2 nEmm nl
" Showing 1 changed fils with 2 additions and 2 deletions. Unified [Spiit | o
4 BEEE  biricino o Shownoles  View @ s
s 1,7 +18,7 #8 void ¢ i
£f the loop routine rums over and over again forever: 1 #/ the locp rowtine runs over and over again forever:
void loop() { 19 void loopt) {
digitalwrite{led, HIGH); J// turn the LED on (HIGH is the voltage lovel) L digitalirite(led, HIGH); // turn the LED on (HIGH is the voltage lewel) -4
= delay(1888); £f wait for a second 1+ delay(3eea); #f walt for a second
digitalurite({led, LOW);  /f turn the LED off by making the voltage LOW J digitaliirite(led, LOW); /i turn the LED off by making the voltage LOW
- delay(1808); £f walt for a secoed v n- delay(309); i walt for a second
Write Praviow CI) Parsect as Marsdown I Fcit in heacenon.

| bedieve it would be better if the light was off for 4 seconds and on for just 3,

L&

| Antach images by dragging & dropping. solcting thom, or pasting o

Close form

Puc. 6.12. KoMMeHTapui1 K CTpoKe KoAa B 3anpoce Ha BKJIOYEHME

Kak Tos1bKO Biazieiel] 106aBUT 9TOT KOMMEHTAPHIA, TI0JIb30BATE/b, OTKPBIBIINI 3aIIPOC
Ha BKJIOUeHue (KaK 1 BCe OCTa/IbHbIE II0JIb30BATENH, PAOOTAIONINE C JAHHBIM PEIIO3UTO-
puem), TosryunT yeegomienue. O TOM, Kak HACTPOUTD YBEIOMJIEHHUST, MbI TIOTOBOPUM UyTh
033Ke, HO ecJin y TOHU COOTBETCTBYIONINI PEKUM BKJIIOUEH, OH TIOJTYUUT 110 3JIEKTPOHHON
mnoyre cooblieHue, npejacrapjientoe Ha puc. 6.13.

Bce mosp3oBaTes MOTYT OCTaBIISATh KOMMEHTApUN K 3anipocy Ha BKitoueHne. Ha puc. 6.14
MoKa3aHa CUTYaIWsI, KO/l BJIaJesiel] TTPOeKTa CHayaja KOMMEHTUPYET CTPOKY KO/Ia,
a 3aTeM OCTaBJIsieT 00N KOMMEHTapHii B paszese obcyskaennit. O6paTuTe BHUMAHUE,
4TO B 00CYsKACHIUE BKIIOUEHBI TAK/KE KOMMEHTAPHUH K KOJLY.

Terepb NPEANOKUBIINNA U3MEHEHUE YYACTHUK BUAUT, YTO CJIEAYET CAEIATh, YTOObI HTO
nsMeHenue ObLI0 puHATO. K cyacThio, 910 TOKE 0OueHb 1pocto. Eciu B ciydae oOMeHa
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JaHHBIMU 110 E)JIBKTPOHHOI';I I1104Te BaM ITPUIIJIOCH Obl 3aHOBO CO3/1aBaTb apXuWB 1 ITOBTOPHO
OTIIPAaBJIATDH €TI0 B PACCBIJIKY, GitHub nosBosger BBIIOJHUT KOMMUT B TeMaTU4eCKOM
BETKE 1 OTIIPAaBUTDH €T0.

Re: [blink] Three seconds is better (#2) & B

Scott Chacon <notifications@github.com> 10:55 AM (18 minutes ago) - |
to schacon/blink, me -

In blink.ino:

>  digitalWrite(led, LOW);  // turn the LED off by making the voltage LOW
> - delay(1000); f// wait for a second

> + delay(3000); f// 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.

Puc. 6.13. KoMMeHTapui1, OTNpaBieHHbIV Kak YBEAOM/IEHUE MO 3NEKTPOHHON NoYTe

Three seconds is better #2

_E tonychacon wants lo merge 1 commil into from blink
o]
#® Conversation 1 < Commits 1 [®) Files changed 1 42 -2 mEEE n
tonychacon commented & minuies ago Labels .
None yet
Studias have shown that 3 seconds Is a far better LED delay than 1 second. A
Milestone
tp P o led-delays.html sk
Mo milestone
4 three seconds is better RS ysnee A ¥

Mo one—assign yoursell
(4] m schacon commentad on the diff just now

Notifications
ik View full
blink.ino ull changes @ Unsu be
3 ({6 lines not shown)) Yeu're recelving nolifications
baca. commented.
2 digitalWrite(led, LOW); /1 turn the LED off by moking the voltage LOW e o
23 - delay(16e8); /{ wait for a second
+ delay(300a); M/ wait for a second 2 participants
L1y
Eu-hmnaddsd & note just now COwner

& Lock pull request
| believe it would be better if the light was off for 4 seconds and on for just 3.

Add a line nate

@ schacon commented just now Owner

It you make that change, I'l be happy to merge this.

Puc. 6.14. CtpaHuua obcyxaeHus 3anpoca Ha BK/IlOYeHUE
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ITocsie aTOTO BIIajIesIel] MPOEKTa CHOBA MOJYYUT YBEAOMIIEHHE, & TIEPEN ISt Ha CTPAHUILY,
YBUAUT, 4TO IpobieMa petiiera. bosee TOTo, Tak Kak cTPoKa Ko/a, KOTOPOI GBI TOCB-
II[eH KOMMeHTapwii, orpefakruposana, GitHub cBopaumBaetr yrpatusiiyo akTyaabHOCTh
BeTKy (puc. 6.15).

Three seconds is better #2

1 '_ | tonychacon wants to merge 3 its into from Blink

¥ Conversation 3 < Commits 3 (3} Files changed 1

0 tonychacon commeanted 11 minutes age

Studles have shown that 3 seconds is a far better LED delay than 1 second.

http " " P led-delays.ntml
4 three seconds is better

x L schacon commented on an ouldated dill 5 minules ago #z Show ouldated diff

@ schacon commented 5 minules ago Owner

If you make that change, I'll be happy to merge this.

[ tonychacon added some commits 2 minutes ago

€ longer off time Be1FEEF
4 remove trailing whitespace

0 tonychacon commented 10 seconds age

1 itto4 and also d some trailing whi that | found. Anything else you
would like me to do?

This pull req can be y
‘You can also merge branches on the command line.

Puc. 6.15. ®uHan 3anpoca Ha BKIOYEHNE

NwmetiTe B BUY, 4TO Ha BKJIa/Ke Files Changed aToro 3ampoca Ha BKJIIOUEHNE BBl HaliieTe
olnucaHne U3MeHeHUi B YHU(DUITMPOBaAaHHOM (hopMaTe, TO €CTh COBOKYITHBIE N3MEHEHUS,
KOTOPBIE IIPOMB0MIYT € IJIABHOI BETKOI II0CJIe TOTO, KaK Tya OyIeT CJIUTO COAEePKUMOe
Temarudeckoil BeTku. MakTuyecKy BaM ITOKAXKYT PE3YJIbTAT A€UCTBUS KOMAHIbI git
diffmaster...<uma BeTKM> IJI BETKHU, HAa OCHOBE KOTOPOI ObLI c(hOPMUPOBAH JAHHbIIL
3anpoc Ha BKJodenue. [1ogpobHo aTa KoMaH/1a paccMaTpuBaiach B paszedie «[I[poecMoTp
BHOCHUMBIX U3MEHEHUIT» TJIaBbI J.

Kpowme Toro, obpaiaem Baiie BHumanue, uto GitHub nposepsier, KoppeKkTHO Jiu mpo-
VCXOUT CAUSHUE N3MEHEHU, TIPe/IJlaraeMbIX B 3aIIPOCE, 1 TIPEIOCTABIISIET KHOTIKY JIJTsT
BBITIOJIHEHUS ATOM OMEPaIy Ha cepBepe. JTa KHOIIKA TOSIBJISIETCS TOJBKO P HAIMIUN
y Bac JI0CTyTa Ha 3a1TMCh B PETIO3UTOPUI M1 BOBMOKHOCTH aKKypaTHOTO cansiaus. [loce
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nesuka Ha Heil GitHub Boimosasier causuue 6e3 nepeMotku. /laxke eciu nepeMoTka
803MOJCHA, OY/IET CO3/IaH TOJBKO KOMMHUT CJUSHVIS.

[Ipu skestaHn¥ BB MOYKETE U3BJIEUD JAHHDIE U3 BETKU U BBITIOJHUTD CJAUSHIE JIOKATHHO.
Korpa BbI cosibeTe 3Ty BETKY B CBOIO BETKY master u ornpasure ee Ha cepsep GitHub,
3aIpOC Ha BKJIIOUEHUE aBTOMATUYECKU 3aKPOETCSI.

Tak BeirssiiuT 6a3oBast pabouast cxema GoJbIIMHCTBA PoekToB Ha caiite GitHub. Coszna-
IOTCA TEMaTUYECKNE BETKH, /IJIA HUX OTKPBIBAIOTCA 3alIPOCHI Ha BK/IIOYEHNE, 3aTEM CJIENyET
O6CY>KII€HI/IG, BO3MOJKHO, B BETKeE BbIIIOJIHACTCA JOIIOJIHUTE/IbHAA pa60Ta, 1 B KOHECYHOM
cuete 3a1poc JnbOo 3aKphIBaeTcs, 100 MOABEPraeTCs CAUSHIIO.

HE TOJIbKO BETBJIEHUSA

VmMelTe B BMAy, YTO 3aMpoC Ha BKIIKOYEHUE MOXET OblTb OTKPbLIT AN ABYX BETOK OAHOMO
penosnTopus. Ecnu BbI pa60TaeTe Haj KakKMM-TO NporpaMMHbIM KOMMOHEHTOM BMECTE C
KONneron n y Bac 0bomx eCTb AOCTYMN Ha 3anucb, MOXHO OTNPaBWUTb TEMATUYECKYHO BETKY
B PEno3nTOpui 1 OTKPbITb 3aMpoC Ha ee BKJIIYeHUe B BETKY master 3Toro xe npoekTa,
4TO6bl MHULMMPOBATL aHaNU3 KoAa M Mpouecc obcyxaeHus. Kak BuaUTe, BETBEHUS He
TpebyeTcs.

bonee cnoxHble 3anpockl Ha BKOYEHNE

Terneps, KoT/Ia BBl 3HaeTe HA30BYI0 CXEMY y4acTHsl B TpoekTax Ha caiite GitHub, pac-
CMOTPUM MHTEPECHBIE aCTeKTHl IPUMEHEHNS 3aIIPOCOB Ha BKJIOUEHNE, TO3BOJIIONINE
MOBBICUTD 3(h(PEKTUBHOCTD Bariieil paboThL.

3a|'|pOCbI Ha BKJTIOYEHME KaK UCnpaBieHns

BaskHO TOHMMATbh, YTO B OOJIBIIMHCTBE CJyYaeB HUKTO He BOCIIPUHUMAET 3alIPOCHI HA
BKJTIOUCHUE KaK 0Yepe/ib IIEHHBIX UCIPABICHUI, KOTOPBIE CIE/IyeT IPUMEHSTDH CTPOTO B
OIIPEJIEJIEHHOM TIOPSI/IKE, KAK 9TO OBIBAET B ITPOEKTAX, i€ HAOOPBI UCITPABJIEHUIT TPUCHI-
JIAFOT 110 3JIEKTPOHHO 1touTe. st GosbmuucTea GitHub-mipoexTos BeTKu ¢ 3ampocamu
HA BKJIIOUEHHE — 3TO TOBOJI MHOTOKPATHO OOCY/IUTD TIPeIJIaraeMble U3MEHEHUSI, TIOJIyYUB
B KOHIIe YHU(DUITMPOBAHHDIN KO, KOTOPbII IPUMEHSETCS IyTEM CIUSHUS.

ITO BaxKHOE OTJNYKE, Be/lb, KaK IIPABUJIO, U3MEHEHUE IIPe/yIaraeTcs /10 TOro, Kak Kojl
MOSKHO GYJIET CYUTATH UICATBHBIM, — JIJIS BKJIAIOB, OCYIIECTBIISIEMBIX Yepes3 CITUCKHU Pac-
CBLJIKH, 9TO TIPAKTUYECKU HEeBepOsiTHast cuTyarust. OIHaKO TaKo#l MOAX0/ CIIOCOOCTBYET
BO3HUKHOBEHUIO OOCYKICHUSA HA PAHHUX CTAAUAX PabOTHI, U MOSIBUBIIEECS B UTOTE
KOPPEKTHOE PelieHre TIPEACTABIsIeT c000il B GOJIBIIEH CTENeHN IOl KOJTIEKTUBHBIX
yeusuit. Korga rnosBisieTcs KoJI ¢ 3allpOCOM Ha BKJIIOYEHUE, a BJajiesiel] pejjiaraet
BHECTH B HETO U3MEHEHMS, [10CJIE/[OBATE/ILHOCTD UCIIPABJICHUI He llepeMaTbhIBaeTcs, BMe-
CTO 3TOTO I06ABJICHIE OTIPABJISICTCS B BETKY KaK HOBBII KOMMUT, IBUTAsT OOCY K/ICHUE
BIIEPE/I, HO B KOHTEKCTE TIPEAbIYTIeH pabGoThI.
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K mpumepy, Bepremcs k puc. 6.15. O6paTute BHUMaHKE, YTO YYACTHUK HE TIEPEMeENaeT
CBO¥1 KOMMWT, TIOCBLJIast ellle OJIUH 3arpoc Ha BKodeHre. OH 06aBIAET HOBbIE KOM-
MUTBI U OTTIPABJISICT WX B CYIIECTBYIONLYIO BeTKy. IIpu Takom 1ojxo/ie, BEpHYBIITUCH B
Gy/IyIIeM K IAHHOMY 3arpoCy Ha BKJIIOYEHUE, BBl JIETKO CMOJKETE MTOHATH, TTOYEMY OBLIO
NPUHATO TO Wian nHoe penienne. lleryok Ha KHONKE Merge TPUBOAUT K MOSBICHUIO
KOMMUTA CJIUSTHUS CO CCBIIKOM Ha 3aMpoC, YTO AT BOSMOKHOCTD TP HEOOXOANMOCTH
JIETKO BEPHYTBCS K UCXOHOMY 00CYK/ICHUIO.

CoxpaHeHune aKTyanbHOCTU AaHHbIX

Ecam Bam 3anmpoc Ha BKJIIOUEHUE yCTaPEBAET WM MO KAKMM-TO APYTUM NPUYMHAM HeE
JIOIYCKAET YKCTOTO CIUSHUS, CUTYAIHIO CJIELYeT UCIIPABUTD, YTOObI BJIA/IeJIE] TPOEKTa
cmor 6e3 pobJieM 106aBUTD MpeIoKeHHbIe Bamu naMeHenns1. GitHub mposepster atot
ACIIEKT U B HUZKHEH 4acTH Kask/[0T0 3aIpoca Ha BKIIOYEHUs cO00IaeT, MOKHO Jin Ge3
po0OJIeM OCYIIECTBUTD CIIMSTHIE.,

Ecau BBl BUusinTe Takyio 3anmch, Kak Ha puc. 6.16, 3HaUUT, B BETKY CJI€yeT BHECTU
UCIPaBJIeHUs], 4TOOBI BIAJIEIBILY [IPOEKTA He TIPUILIOCH AeJaTh JOTOJHUTETHHYIO
pabory. Kak Tobk0 KOHMGIUMKT causinust OyeT pa3pelieH, [BET PAMKH H3MEHUTCST
Ha 3eJIeHbII.

This pull request contains merge conflicts that must be resolved.

Cnly those with write access o this ftory can merge pull reg;

Puc. 6.16. 3anpoc Ha BKJIOUYEHME, HE OMYCKaOLWMI akKypaTHOMO CUSIHUS

ITO MOKHO CIeJ1aTh ABYM:A crocobamu. BO-HepBbIX, IepeMeCTUB CBOIO BETKY Ha BEPHINHY
1IeJIeEBOI BETKH (KaK IIpaBWJIO, 3TO BETKa ma ster PENO3UTOPUSI, ITIOCTYKUBIIETO OCHOBOI
Baliero BeTB]IeHI/IH), BO-BTOPbIX, CJIMB COAEPKUMOE 11eJIEBOM BETKU B Ballly BETKY.

BosbintceTBo ncnosbsyionux GitHub paspaborurkos BeiOMpaeT BTOPOH BapuaHT
10 IPUYMHAM, U3JI03KEHHBIM B TIPE/IbILYTIEM pasziesie. 3HaUeHNe NMEIOT TOJIbKO HCTOPUS
u (puHATBHOE CIUSTHIE, a TIePeMEIeHre BCEro JIUIIb JleTaeT Bally UCTOPUI0 HEMHOTO
YIIIe, SIBJISISICh TIPU 9TOM OIlepaliueil #amiozo 60ee CIOKHON U cIOCOOCTBYIOIIEH
ormnbKaM.

Eciiu BbI XOTHTE BBIIIOJIHUTD CIMSHIE B LEJEBYIO BETKY, YTOOBI ¢/leJIaTh Balll 3aIIpOC Ha
BKJIIOYEHME 0TIy CKAIOIINM CJUSAHIE, J00aBbTe cebe MCXOHbII PEII03UTOPUI B KauecTBe
yIaJIeHHOTO, U3BJIEKUTE OTTYyA JaHHbBIE, CJelTe COIePKUMOe OCHOBHOI BETKU 3TOTO
PETO3UTOPHUS B Ballly TEMATUUYECKYIO BETKY, pa3peliuTe KOHMIUKThI 1, HAKOHEIl, BEPHUTE
BCE B BETKY, /IJII KOTOPOU OTKPBIBAJICS 3aIIPOC HA BKJIIOUEHUE.

ITpeanosoKuM, 4TO B pacCMOTPEHHBII paHee IpuMep <tonychacon» aBTop BHeC nsMe-
HeHUe, KOTOPOe CTaJIo MPUYMHON KOH(MJINKTA B 3alIpoce Ha BKJIOUeHne. PaccMoTpum
HaIlIU JaJIbHENIINE IeUCTBUS.
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$ git remote add upstream https://github.com/schacon/blink (1)

$ git fetch upstream (2)
remote: Counting objects: 3, done.
remote: Compressing objects: 100% (3/3), done.
Unpacking objects: 100% (3/3), done.
remote: Total 3 (delta @), reused @ (delta ©0)
From https://github.com/schacon/blink

* [new branch] master -> upstream/master

$ git merge upstream/master (3)

Auto-merging blink.ino

CONFLICT (content): Merge conflict in blink.ino

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

$ vim blink.ino (4)

$ git add blink.ino

$ git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master' \
into slower-blink

$ git push origin slow-blink (5)
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
ef4725c..3c8d735 slower-blink -> slow-blink

Bces nporietypa BBITIISINT Tak:
1. JTobaBJieHrE UCXOHOTO XPAHIJIUINA KaK YIAJI€HHOTO C UMEHEM upstream.
2. UsBiedenue mocaeHUX HapaOOTOK U3 9TOrO YAAJEHHOTO PEIIO3UTOPHSL.
3. CimsgHre OCHOBHOM BETKU B Ballly TEMAaTUYECKYTO BETKY.
4. Pelnienne BO3HUKAIONIETO KOHMJINKTA.

5. BosBspariienue 1anibIx B Ty K€ CAMYIO TEMATHYECKYIO BETKY.

ITocse aToro 3allpOC Ha BKJIIOYEHNE aBTOMAaTUY€CKN 06HOBIIAETCA U IIPOU3BOAUTCA IIPO-

BepKa JI0MyCTUMOCTH ero causinus (puc. 6.17).

0 tonychacon commented 2 hours ago
1

ged it to 4 and also some trailing whitespace that | found. Anything else you
would like me to do?

) Merge remote-tracking branch ‘upstream/master’ into slower-blink -

Add more commits by pushing 1o the slow-blink branch on tonychacon/blink.

This pull request can be automatically merged by proj llak @
Only thase with write access to this repasitory can merge pull requests.

Puc. 6.17. Tenepb cusiHWe 3anpoca Ha BKJIKOUYEHUE MOXHO BbINOHUTL 6€3 npobnem
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OJIHI/IM 13 3aMevaTeJbHbIX aciekToB Git IBIgeTCsT BO3MOKHOCTD BBITIOJTHATDH 9TH
JIENICTBUS B HEIIPEPBIBHOM DEKMNME. B cjaydae JOJITOKUBYHIETO IMMPOEKTa CJAUAHNUEC U3
11eJIeBOI BETKU MOZKHO BBITIOJITHSITH CHOBA U CHOBaA, ITPOCTO paa61/1pa${Cb C KOH(bJII/IKTaMI/I,
TMOABUBHIMMUCA TTOCJIE TTOCTAECIHETO CJAUAHUSA, YTO A€JIaCT IMPOIECC MMOJTHOCTBIO YIIpaB-
JIAEMbIM.

Ecymv 5ke BaM 04eHb XOUeTcs IPUOETHYTh K TIEPEMEIIEHUTO, HU B KOEM CJTydyae He OTIIPaB-
JISTITE JIaHHbBIE B BETKY, IJIsT KOTOPOH y:Ke OTKPBIT 3aIIpOC Ha BKJIOYeHne. Eciu npyrue
MOJIB30BATEIN U3BJIEKYT OTTYIa HH(GOPMAIIMIO U HAYHYT ¢ Hell paboTy, BbI CTOJIKHETECH
¢ 1pobieMaMu, OITMCAHHBIMU B pasjielie « PUCKH, CBI3aHHbIE C TIEPEMENeHUeM» TJIaBbI 3.
BmecTo aTOTO OTIIPaBETE COMEPKUMOE TIEPEMEIEHHOI BETKH B HOBYIO BETKY Ha caiiTe
GitHub, oTkpoiiTe coBepiiieHHO HOBBII 3aIIpOC Ha BKJIIOUEHUE, CCHLIAIONIUICS Ha CTAPBbIii,
a 3aTeM 3aKpOITe OPUTHHAIL.

Ccbinikm

¥V Bac MOXKeT BOSHUKHYTH BONpoc «Kak cienaTh cChIIKy Ha cTapblii 3apoc Ha BKJIIO-
gyenne?» CocaTbCs Ha APYTON 9JIEMEHT, PACTIONOKEHHBIH MPAKTHYECKH B JTIOOOM J10-
CTYITHOM JJist 3amucu Mecte caiita GitHub, MOKHO MHOKeCTBOM €ITOCOGOB.

[lns Havama paccMOTPUM HepeKPeCcTHbIE CChIJIKK Ha JAPYTOii 3a11pOC HA BKIIIOYEHNE WK
npobsiemy. Beem 3ampocam Ha BKIIOUEHEE U TPOOIEMAM [TPUCBAMBAIOTCST YHUKATbHBIE
B TIpejiesiax mpoekta Homepa. K npumepy, y Bac He MOKET ObITh OJ[HOBPEMEHHO 3a11po-
ca Ha BKJIIOYEHUE T10/] HOMePOM 3 U 1pobJieMbl ozt HoMepoM 3. [lJist CChIKN Ha uyKOii
3anpoc Win npobeMy B paMKaX OJHOTO MPOEKTa J0CTATOYHO yKa3aTh #<HOMep> B
JM06GOM KOMMEHTAPUU WU OTIMCaHuK. EC/M BbI CCblIaeTech Ha POGIEMY WK 3aPOC
B BETKE PENO3UTOPHUS, B KOTOPOM BbI B JJAHHBIII MOMEHT HAaXOJUTECh, YKAKUTE UMS
nonb3oBaTena#<HoMep>. 3aluch BUIA UMA NOJb30BaTeNs/peno3nTopuiitt<Homep>
SIBJIIETCS CCBLIIKON Ha 3a11poc Uiin mpobJaeMy U3 4ysKOro PEno3uTOPus.

Paccmotpum nipumep. TIpermoioxum, Mbl TIepeMeCTUIN BETKY U3 MPEIbIIYIIETO TPU-
Mepa, CO3/AJIU JIJIs Hee HOBBII 3alIPOC Ha BKJIFOUEHIE U XOTUM J100aBUTh B HETO CCHLIKY
Ha cTapblii BapuaHT 3arpoca. Eiite Ham Tpedyercst cehlika Ha Ipo0JieMy B BETKe TEKYILEro
PEIIO3UTOPHS U Ha ellle OHY TIPOGJIeMy U3 4y;KOr0 IPOEKTa. 3aoJHIM OIIMCAHUE, KaK
ImoKasaHo Ha puc. 6.18.

[Tocste OTIIPaBKH 3apOCa HA BKIIOUEHNE HAIIH CCBITKH TIPHOOPETYT BUJI, TTOKA3AHHBIN
Ha puc. 6.19.

O6parute BuuManue, uto noaubiii URL-aapec, Berapienublii B kommenTapuii, GitHub
COKPAII[AET, OCTABJISASA TOJIBKO HEOOXOAUMYIO HH(MOPMAIIUIO.

Tenepp ecn ToHn 3aKpOET MCXOAHBIN 3aMPOC HA BKJIIOYEHHE, U3-3a TOTO, YTO OH YIIO-
MHHaeTcst B HOBOM 3arpoce, GitHub aBromaTiyecku cosgact coObiTHe yBeAOMIEHMS
(trackback) Ha BpemMeHHOII mKase aToro 3arnpoca. B urore sir000ii, KTo 3aiiger Ha cTpa-
HUILY 5TOTO 3a1IpOCa M yBUANT, YTO OH 3aKPbIT, CMOKETE JIETKO MEPERTH K 3aMEeCTHBIIEH
ero 6oJiee HOBOM Bepcuu. IIpumep Takoii cebliky nokasan Ha puc. 6.20.
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n P P Blink Edit

Rebase previous Blink fix

Write  Preview I Parsed as Markdown 5, €l in fulscroan
+ Able to merge.
These branches can be

This PR replaces #2 as a rebased branch instead. automatically morged.
“You should also see tonychacon#1 and of course schacon/kidgloves#2.
Though nothing P to gl 1

£
Attach images by dragging & dropping or selecting them. ~ Create pull request

Puc. 6.18. lNepekpecTHble CCbIIKM B 3anpoce Ha BKIOYEHME

Rebase previous Blink fix #4

L tonychacon wants to merge 2 commits info schacon:master from tonychacon :rebase-blink

¥ Conversation 0 < Commits 2 [®) Files changed 1

® 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

4p three seconds is better
:@ resove trailing whitespace

Puc. 6.19. lNepekpecTHble CCbIIKM B 3anpoce Ha BK/OYEHME
0 Merge remote-tracking branch ‘upstream/master’ into slower-blink -« 3cBd73s

R 4 tonychacon referenced this pull request 2 minutes ago
Rebase previous Blink fix #4

e 4 tonyehacon closed this just now

Closed with unmerged commits 1 Delete branch

This pull request is closed, but the tonychacon:slow-blink branch has unmerged
commits.

Puc. 6.20. NepekpecTHble CCbISIKM B 3aMpoce Ha BKOYEHNe



188 asa 6 ¢ GitHub

CcblraTbest MOSKHO HE TOJIBKO Ha TIPOGIIEMY TI0 ee HOMEPY, HO M Ha KOMMUT TI0 €r0 KOH-
tposbHoii cymme SHA. YkassiBaTh HykH0 Bee 40 cumBosioB B aToM caydae GitHub,
0GHAPYIKUB KOHTPOJILHYIO CYMMY B KOMMEHTAPUH, CO3/IAET MPSAMYIO CCHUIKY HA KOMMUT.
CchUIKM HA KOMMUTBI B BETBJIEHUSX U IPYTUX PEIIO3UTOPHSIX IEAIOTCS TAKUM JKe CIIO-
cOOOM, KaK U CCBIJIKU Ha MPOOJIEMBI.

SA3bIk pa3MeTkn Markdown

CosgaHue cChIIOK Ha IPOOIeMbl — BCETO JIMIIb II€PBbIil MIar KO MHOTUM MHTEPECHBIM
Bell[aM, KOTOPbIe MOKHO IIPOAEJIBIBATD IPAKTUYECKHU C JIOOBIM TEKCTOBBIM II0JIEM Ha
caiite GitHub. B onucanunax npo6em 1 3a1ipocoB Ha BKIIOYeHUe, KOMMEHTAPUSIX, KOM-
MEHTapHAX KOZa M IIP. MOKHO HCIIOJIb30BaTh Tak HasbiBaeMmyto GitHub-Bepcuio s3bika
Markdown. B nuiiere 06bIYHBINA TEKCT, KOTOPbII BU3YaIM3UPYETCs B 0T(OPMATUPO-
BAaHHOM BU/Ie, KaK ITOKa3aHo Ha puc. 6.21.

Wets  Preview [ . L L

Thosn s 8 *“big"™ probloes with he bk cods. Not with iha kies. bul wit the _cods. What is the problem?
17 Vvt s the protiem? 3
y 103, e -
oo 13 which has e kolawing i3 + I two docimsl places
g The i we ropiace fnt led = 133 wilh et Sed = 7., it will e far mom hacky.
* i s cocimal places e N A
The i we snpince ‘i lod = 137 with ‘nt led = 7. 1wl Do far mara hucky Wre ving the futurn 50

the prasent is ow past
A Ky Wast akt

>Wa're ing e e 5
> ha present s our past

ot gfihee o peample comigh o teal

g o selacing hem

git

Puc. 6.21. MNpuMep HanmcaHus TekCTa Ha s3blke Markdown c ero nocneaytolemn
BM3yanu3auuen

GitHub-Bepcus sa3bika Markdown

B GitHub-Bepcun x 6asoBomy cuntakcucy sabika Markdown pobasiisiiorcst HoBble
9JICMECHTDI. OHI/I IIPUTOJATCA BaM IIPU MMOJATOTOBKE KaK MCYEPIIBIBAIOIINX KOMMEHTAPpHEB
K 3arpocaM Ha BKJTIOUEHHUE U TTPoOIeMam, TaK 1 OTIMCAHWH.

Cnuckun 3apay

[Tepsoii xapakrepnoii aias GitHub ocobennoctnio szbika Markdown, ocobenno yacto
dburypupyoleii B 3a1ipocax Ha BKIIOUEHUE, SIBJSIETCS CIIUCOK 3a1a4. OH TIpe/IcTaBisieT
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c060ii Habop PIAKKOB ¢ TIEpedHeM Bellei, KoTopbie TpebyeTcs cienarh. BeraBka Takoro
crucKa B mpobJieMy WM 3ampoc Ha BKJIOYEHNE OOBIYHO O3HAYAEeT MOsABJICHE Habopa
3aj1a4, 6e3 pereHust KOTOPBIX PaboTy HEJIb3s1 CUNTATH 3aBEPIICHHOIL.

Bot npuMep crircKa, yKasbIBatoIero, 4To BaM Hy KHO HaIlMCaTh KO/, BCE TECThI K HEMY
1 CHAOUTh €ro JIOKyMeHTaI[Hei:
- [X] Write the code

- [ ] Write all the tests
- [ ] Document the code

BbIBOI TAKOIO CITMCKA B COCTaBe 3allpoca Ha BKJIOYEHHE WK IPOGJIeMbl IIOKa3aHO
Ha puc. 6.22.

0 tonychacon commented 4 hours ago

This PR replaces #2 as a rebased branch instead.

™ Write the code
) Write all the tests
! Document the code

Puc. 6.22. Cnncok 3aaad, 0TOBpaXKeHHbIN B BUAE KOMMeEHTapus
Ha s3blke Markdown

Takue CIUCKU YaCTO BCTABJIAIOT B 3aIIPOCHI Ha BKJIIOYEHUE, YKA3bIBast, YTO UMEHHO
CJIEJTy€eT CIIEJIaTh, TIPEXKIe YeM 3arpoc OyIeT TOTOB K CIUsAHII0. UTO 3aMevyaTesibHo, st
OGHOBJIEHNST KOMMEHTAPUsI JI0CTATOUHO YCTAHOBUTH UJIM COPOCUTH (PIAsKOK — PejlaK-
tuposath caM Markdown-koz e tpeGyercsi.

Bouee toro, GitHub unier cnincku 3aga4 B Baiux mpo6jieMax 1 3alipocax Ha BKJIIOUeHHe
Y BBIBOJIUT WX HA CTPAHUIIAX, T/ie OHU (GUTYPUPYIOT, B BUle MeTalaHHbIX. K pumepy,
IIPU IPOCMOTPE CTPAHUIL C ITEPEUHEM BCEX 3aITPOCOB HA BKJIIOUEHUE MOKHO YBUIIETh
Pe3yJIBTaTUBHOCTH pabOoThI HaJl KaskAbiM 3aripocoM (puc. 6.23). TlogobHoe neieHune 3a-
IIPOCOB Ha HAGOPBI 33124 IIOMOTAET APYTUM I10JIb30BaTE/ISAM OTCJIEKUBATH X0/ PAGOTHI
B BETKE.

1 20pen + 1 Closed Author = Labels = Milestones = Assignee = Sort =

i1 Change blink time to four seconds
#4 opened 4 hours ago by tonychacon 20f3

i Three seconds is better [ K}
#2 opened 7 hours ago by tonychacon

Puc. 6.23. OTyeT 0 pelleHnn 3agady 13 CNucka B NepeYvHe 3anpocoB
Ha BKJllOYeHue
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Crucknu 3a/la4 0CcoOeHHO ITOJIE3HDBI, KOT/Ia Bbl OTKPbIBA€TE 3allpOC Ha BKJIIOYEHMNE Ha
paHHeﬁ CTaIn 1 CJIEAUTE 3a TEM, KaK ITPOJABUTACTCA peain3alivsd IpeyIo;KEHHOTO ITPOo-
TpaMMHOTO KOMIIOHEHTA.

®parmMeHThbl KOAa

EHIe K KOMMEHTapusaM MOKHO I[O6aB]IHTI) (l)paI‘ME‘HTbI KoZa. ITO UMeeT CMBICJI, HaIIpn-
Mep, 4TOOBL ITIOKa3aTb, YTO BbI c061/1paeTec1) AeJ1aTh, Iepe/l NONbIMKOU peajin3oBaThb 3a-
AYyMaHHOE€ B BU/I€ KOMMHWTA B cBoell BeTke. Takske 9TOI BO3MOKHOCTHIO TTOJIb3YIOTCA JIA
AEMOHCTpalln KO/la, Ha/l KOTOPbIM pa60Ta €I1e He Be/1eTCA, HO KOTOprfI MOJKET ObITh
peajin30BaH B paMKaX TEKYIIETro 3allpOCa Ha BKJ/IIOYEHUE.

Jlnst mobaBiieHust hparMeHTa KoJla JOCTaTOYHO 3aKII0UUTh €r0 B 00paTHbIE KABBIUKH.

"7 java
for(int i=0 ; i < 5 ; i++)
{
System.out.println("i is : " + i);
}

Ecsn, xak B IpUBeIeHHOM IIpUMepe, YKa3aTh sI3BIK, HA KOTOPOM HamMcaH (parMeHT,
GitHub mombiTaeTcst BHIMOJHUTD MOACBETKY CUHTaKCcHCA. Pe3yIbraT BU3yaan3annn
3TOTO0 (hparMeHTa IMoKasaH Ha puc. 6.24.

® tonychacon commented just now

Perhaps we should try somthing like:

for(int i=8 ; i < 5 ; i+s)
{

System.out.println(™i is : " + 1);
}

Puc. 6.24. Busyanusaumsi parMeHTa KoAa, 3aK/It04EHHOrO B KaBblYKM

LUuTnpoBaHue

ITpu orBeTe Ha HEOOIIDBITON (hPArMEHT JJITHHOTO KOMMEHTAPHSI €70 MOKHO BBIOOPOYHO
BCTaBUTb B CBOM TEKCT, IOCTABUB B HAYaJIe CTPOKKM CUMBOJI >, TOT IIPUEM IPUMEHSETCS
HACTOJIBKO YaCTO, YTO JIJIST HETO CYIIECTBYET Jlaske KJaBuaTypHast komOuHaiwst. HyxHO
BBIJIEIUTH TEKCT, HA KOTOPBI Bbl COOMPaeTech OTBEYATh, U HAXKaTh KJAaBUINY r. Bbije-
JIEHHBII TEKCT HEMeTIEHHO Oy ieT 0(hOPMIIEH B BUJIE ITUTATHI.

]_[I/ITaTa BBITVIAAWUT BOT TaK:

> 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?

Ha pwuc. 6.25 1eMOHCTpUPYETCST ee BUJ TTOCJIE BU3Y U3,
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@ schacon commented 2 minutes ago Owner

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 arrows?

Pwuc. 6.25. NpumMep BM3yanusaummn umtaTbl

oMoa3mn

Haxowner, B KOMMEHTapUsIX MOKHO ITOJIB30BATHCST 9MO/I3U — SI3BIKOM HIEOTPaMM U
CMaNJINKOB. DJIEMEHTHI 3TOTO SI3bIKA IOBOJIBHO IITMPOKO TIPIMEHSIOTCS B KOMMEHTAPUSX,
1 BbI yacTo OyzeTe BeTpeuarh ux Ha caiire GitHub. CymiectByer maske pyKoBOACTBO 110
aTOMY s3bIKY. Hampumep, et mpu Habope KOMMEHTAPHUST BBECTU CUMBOJT IBOETOUNS,
(byHKITIST aBTO3ATTOTHEHMS TIOMOKET HANUTH MOAXOAAIINI BapuaHT (puc. 6.26).

@ Write Preview CD Parsed as Markdown 1 Edit in fuliscreen

jo
& oy
&
4 n black_joker Jpping, selecting them, or pasting from the clipboard.
(& smile

(& smiley

Close and comment

Puc. 6.26. ABTO3anosiHeHNe 415 93blKa 3MOA3U B AENCTBUN

B koMMeHTapusax BbIPasKeHUS sI3bIKA 9MO/I3U UMEIOT hopMy :<uma>:. K npumepy, Bb
MOJKETe HallCaTb:

I :eyes: that :bug: and I :cold_sweat:.

:trophy: for :microscope: it.

:+1: and :sparkles: on this :ship:, it's :fire::poop:!

:clap::tada: :panda_face:

[Tocsie BU3yanm3amyy BeI MOJIyYUTe KOMMEHTAPUA, ITOKa3aHHbBIN Ha puc. 6.27.
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0 tonychacon commented a minute ago

| @) that %, and | £.

¥ for it

oy and - on this B, it's 7y Ay
uEe

Puc. 6.27. KOMMeHTapui1, NepeHachIlWeHHbI CYMMBOIAMK 3MOA3M

Oco60i CMBICTIOBOI HATPY3KHU 9TO HE HECET, TIPOCTO 00ABIISIET HEMHOTO MOIIUIT B CPELLY,
B KOTOPOIi IPYTUM CIIOCOOOM TPY/IHO BBIPA3UTH CBOM YUyBCTBA.

NMPUMEYAHME

CyLuecTBYET HeMarno Be6-Cny»6, akTMBHO MOJb3YHOLLMXCS CUMBOIaMM A3bika 3MoA3U. Bonbluas
wnapranka ans Bbibopa Hambonee NOAXoAsLIEro ANs BblpaXKeHWs BalUMX YyBCTB CMMBOSA
HaxoamMTcsa Ha cTpaHuue http://www.emoji-cheat-sheet.com/.

N306parkeHuns

C TeXHUYECKOI TOUKM 3pEHMs 9Ta KpaiHe mojie3Has GyHKIus yKe He OTHOCUTCS
k GitHub-Bepcuu ssbika Markdown. B gonosnnenne kK BO3MOKHOCTH 100aBJISATH B KOM-
MEHTapUM CCBIIKU Ha n300pakeHus, ans ciaydaes, korga URL-aapec nzobpaxkenns
ObIBaeT C0KHO HaliTh 1 BHeApUTH, GitHub mossosser ocymecTsisaTs BHEAPEHNE TTPO-
CTBIM II€PETACKUBAHNEM KaPTUHOK B TEKCTOBOE T0Jie (puc. 6.28).

0 Write Preview CD Parsed as Markdown I, Edit in fuscreen
This is the wrong version of Git for the website:
B )
GitpngJ 4
Attach images by dragging & dropping or selecting them.
0 Wirite Preview D Parsed as Markdown [, Edit in fullscreen
This is the wrong version of Git for the website:
Y[agit](https:licloud.github [7874698/4481741/7b87bBle-49a2-11e4-817d-

B023b752b750.png)
Attach images by dragging & dropping or selecting them.

" Comment |

Puc. 6.28. NepeTackmBaHne n3o0bpakeHns B TEKCTOBOE MOJIE A €ro 3aKayku
1 NocneayoLwero aBToOMaTUYeCKoOro BHeApeHUs
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Ecan BepuyThes k puc. 6.18, Bbl yBUANTE clipaBa Haj [10J1eM BBOJA TeKCTa HeGOJIbIION
3Ha4OK Parsed as Markdown. I1e/1u0K Ha HEeM BBI3bIBAET IMIAPrajiky ¢ uHdopManuei 000
Bcex onepanusx Ha aspike Markdown B GitHub.

ConpoBoXaeHue npoekTa

Tenepb, KOTrJa Bbl 3HA€TE, KAKNM 06pa30M BHOCHUTD BRJIA[ B 4YKUE ITPOCKTDI, TIOCMOTPUM
Ha CUTyaluio ¢ I[pyI‘OIL/,I CTOPOHBI Y TTOTOBOPUM O CO3/ITaHUH, COITPOBOK/ICHUN 1 aIMUHN -
CTPUPOBAHUN CO6CTB€HHI>IX ITPOEKTOB.

Co3paHne HOBOro peno3nTopus

Co3s1aauM HOBBIN PEITO3UTOPUT, UTOOBI TIOJYIUTH BO3MOKHOCTD JICTUTHCSI KOZIOM CBOETO
MPOEKTa ¢ APYTUMU Jio/ibMU. [1epBbIM s1e710M TIeTKHUTE HAa KHOTIKe New repository, pac-
MOJIOKEHHOU CTIpaBa Ha MaHeJ u WHCTPYMEHTOB (puc. 6.29), min Ha KHOIKe + TaHegn
WHCTPYMEHTOB PSIOM C BalllUM UMeHeM 1osib3oBateist (puc. 6.30).

@schacon +- % P

Your repositories (- o E] New repository
s
=1 Import repository
& New organization

You don't have any repositories yet!
Create your first repository or leam more about Git
and GitHub.
T

Puc. 6.29. O6nactb Your repositories Puc. 6.30. PackpblBatoLWMIACS CIMCOK
New repository

[TostBuTCa popma cozparmst HoBoro pertodutopust (puc. 6.31).

31ech B 00513aTEIBHOM MOPSIZIKE CJAEAYET yKa3aTh TOJIbKO Ha3BaHUE MIPOEKTA; BCE
OCTaJIbHbIE TT0JIST 3AMOJHSIIOTCS 10 KejlaHuio. /JloctaTouHo 1iesuka Ha KHolKe Create
Repository, 1 y Bac IOSIBUTCS HOBBIIA perodutopuii Ha caiite GitHub ¢ umenem Buga <uma
nonb3oBaTena>/<Ha3BaHWe NpoeKkTa>.

Tak kak kofa y Bac noka net, GitHub mokassiBaet HHCTPYKITHIO, KACAIOTIYIOCS TOTO, KaK
CO3/1aTh COBepIIeHHO HOBBIH Git-perno3nTopuii nin MoJKIOYUTHCS K CYHIeCTBYIONEMY
npoexty Git. Mbl He Gy/ieM ere pa3 0GbICHATh ATOT MAaTEPUAIT; €CJIU BaM TpebyeTcst
OCBEKUTD €TI0 B IIaMATH, llepeyuTaiire riaasy 2.

URL-agpec pasmenierntoro Ha cailte GitHub npoekra MOHO 1aTh BCeM, ¢ K€M BbI
XOTHUTE MOAETUTRCS peayJsIbrataMu cBoero tpyaa. Joctyn k mobomy GitHub-mpoexty



194 Inasa 6 ¢ GitHub

ocytectBisercs 1o nporokosy HTTP B dopme https://github.com/< nonb3oBa-
TeNb>/<Ha3BaHue_npoekTa> uiu 1o npotokory SSH B popme git@github.com:< nonb-
30BaTeNb>/<Ha3BaHne_npoekTa>. Cucrema Git MOKeT U3BJIEKATh JAHHBIE 10 JII0OOMY
u3 atux URL-azpecos, HO ypOBeHD 0CTYIIa 3aBUCUT OT YUYETHBIX TAaHHBIX YEJ0BEKA,
KOTOPBIH OCYIIECTBIISIET MOAKIIOUCHUE.

Owner Repository name
- D ) ven -/ ioSApp v

Great repository names are short and memorable. Need inspiration? How about drunken-dubstep.

Description (optional)

iOS project for our mabile group

® '] Public

~ Anyone can see this repository. You choose who can commit.

@) Private
‘You choose who can see and commit to this repository.

_J Initialize this repository with a README
This will allow you to git clone the repository immediately. Skip this step if you have already run git init locally.

Add .gitignore: None = Add a license: None ~

Puc. 6.31. ®opma co3gaHunsi HOBOro peno3nTopus

NMPUMEYAHME

B cnyyae oTKpbITOro MpoekTa 3a4acTyto nydwe nybnvkosatb URL-agpec Ha 6a3e HTTP, yTobsl
[UNs1 ero KIIOHMPOBaHWMS He TpeboBanach yuYeTHas 3anuch Ha cainte GitHub. Ecnu Bbl gaauTte
Nosib30BaTENO aapec AOCTyNa Mo NpoTokosy SSH, eMy noTpebyeTcs co3aaTh YYETHYHO 3annchb
W 3arpy3uTb CBOM kito4 SSH. B criyyae xe focTyna no npotokony HTTP gocTaTouHO BBECTM
URL-agpec B agpecHyto CTpoKy bpaysepa.

[obasneHne coaBToOpoB

Ecsiu Bbl paboTaeTe ¢ APYTUMHE MTOJb30BATENSIME, KOTOPBIM TPeOYeTCst TIPAaBO Ha 3a-
MUCHh KOMMUTOB, UX CJIeyeT 00aBuTh Kak coaBropos. Eciu y Bena, [Ixxedda u Jly-
U3bI €CTh yueTHble 3amucu Ha caiite GitHub u BbI X0TUTE TIPEOCTABUTD UM JJOCTYI
Ha 3aI1Ch B Balll PEMIO3UTOPHUIL, 106aBbTe UX K cBoeMy TpoekTy. [Tocsie aToro oHu
CMOTYT KaK YUTATh MAaTEPUAJIbl BAIIETO ITPOEKTA, TAK ¥ BHOCUTH CBOII BKJIa] B Barl Git-
peno3nTopuil.

[IlexkunTe HA KHOTKe Settings BHU3Y PaCIIOIOKEHHON ciipaBa nanesu (puc. 6.32).
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@ lIssues 7
1 Pull Requests 3

EE Wiki

4~ Pulse

{ali Graphs

¥, Settings

Puc. 6.32. Ccbinika Ha CTpaHuLLy HaCTPOMKN peno3nTopust

BriGepuTe B II0sABUBIIEMCS cJieBa MeHIO 1yHKT Collaborators. TTociie aToro ocraercs BBe-
CTHU B TEKCTOBOE 1T0JIe NM:I TI0JIb30BATEJS U IEJKHYTh Ha KHOIKe Add collaborator. ToT
IIPOLECC MOKHO IIOBTOPSATD IIPOU3BOJIbHOE KOJIMYECTBO Pa3, IIPEA0CTaBIIAA JOCTYII BCEM,
KOMY CUnTaeTe HyKHbIM. UTOObI JIMLINTH KOIO-TO [IPaBa A0CTYIIA, HIEJIKHUTE Ha KPECTUKE,
PacCIoJIO;KEHHOM CITpaBa OT UMEHU ITOTO ToJb3oBareid (puc. 6.33).

Options Collaborators Full access to the reposilory
Collaborators
Ben Straub x
ben
Webhooks & Services
Jeff Ki
somron = :
Louise Corrigan o
LouiseCorrigan
Type a usemama Add collaborator

Puc. 6.33. CoaBTOpbl peno3ntopus

YnpaBneHue 3anpocaMn Ha BKJIIOYEHME

Tenepp, KOr/Ia y Bac €CTh IPOEKT ¢ KAKUM-TO KOJIOM, 4 BO3MOKHO, M HECKOJIBKO COAB-
TOPOB, 00JIaJAI0MIKMX JOCTYIIOM Ha 3alliCh, PACCMOTPUM IIPOLECC 0OpabOTKK 3aIIPOCOB
Ha BKJIIOYEHUE.

3aHpOCI)I Ha BKJIIOUEHNE MOT'YT ITOABUTHCA KaK N3 BETKU B BETBJICHWUUW PEIIO3UTOPU, TaK
nuns prFOfI BETKHU Balllero CoOCTBEHHOI0 PENO3NTOPUAL. EZ[I/IHCTBGHHOG OTJIM4YHEe COCTO-
HT B TOM, YTO B IIEPBOM CJiy4dae 3TO 3alIPpOChI OT JIIOlIefI, HE MMEIOHIUX ITpaBa Ha 3alluChb
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B YKa3aHHYIO BETKY W B Ballli BETKH, a BO BTOPOM UX ITPUCBHLIAIOT JIIOJW, KaK IIPpaBuJio,
NMeEIoIe BO3SMOKHOCTD I€JIaTh 3allICh B BETKY.

[TpenamonoxuM, 4TO BB — TMOJIB30BaTENDb «tonychacon», KOTOPBIH TOMIBLKO UTO CO37AT
HOBBIU MTPOEKT ¢ KOZOM Jiist cricTeMbl Arduino u mprcBous emy umst «fades.

YBefnoMmneHums no 31'IeKTp0HHOl7I noyrte

[TycTh KaKOiI-TO MOJH30BATEH BHEC MI3MEHEHNUS B BAIll KO U MIPUCJIAJ BaM 3aIpoC Ha
BKJIFOUEHHE. BbI JOJIKHBI TIOJIYYUTh COOOIIEHNE 3JIEKTPOHHOI MOUTHI, YBEIOMJISIONIEe
Bac 0 HOBOM 3arpoce. [IpumepHo Takoe, Kak Ha puc. 6.34.

[fade] Wait longer to see the dimming effect better (#1)

n |
]

4

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 pateh-1
Or view, comment on, or merge it at:
https://github. com chacon/fade/pull/1
Commit Summary
+ wait longer to see the dimming effect better
File Changes
+ M fade.no (2)
Patch Links:

= hitps:/github.com/tonychacon/fade/pull/1.patch

Reply to this email directly or view it on GitHub.

Puc. 6.34. DnekTpoHHOEe N1CbMO C YBeAOMSIEHMEM O HOBOM 3arpoce Ha BKIIOYeHue

CremyeT OTMETUTD HECKOJIBKO MOMEHTOB. B 9TOM nmucbMe Bbl YBUIUTE CBE/ICHUS
0 BHECEHHBIX U3MEHEHUSIX — IepedeHb OTPElAKTUPOBAHHBIX TI0JIb30BaTeieM (hailJioB
C YKa3aHWeM CTENeHN UX PEJaKTUPOBAaHUS. 3/IECh JKe COJIEPIKUTCST CChLIKA € aIPECOM
3arpoca Ha Bkaiouenne Ha caiite GitHub. 1 neckonbko URL-agpecoB, KOTOpbIE MOKHO
MCTI0JIb30BATh M3 KOMAH/IHOW CTPOKH.

Bo3Mo:kHO, BbI 00paTHIM BHUMaHUE Ha CTPOKY git pull <url> patch-1. 3o npocroit
MeXaHU3M U3BJICUCHUSI JIAHHBIX U3 yIaJeHHOU BeTKH (e3 100aBJIeHUsT YIaJeHHOTO pe-
MO3UTOPHUA. JTOT MPOIIECC KPATKO paccMaTpuBaics B paszese «[I[poBepka yaameHHbIX
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BETOK» IJIaBbl . HpI/I JKeJIaHUM Bbl MOJKETE CO3/1aTh TEMATUYECKYIO BETKY, HepeﬁTI/I
B Hee U BOCIIOJIb30BAThCS ATOM KOMAHION /ISt I[O6aBJIeHI/I${ TIPpEJIOKEHHBIX B 3allpoce
Ha BKJIIOYEeHNE N3MEeHEeHU.

[ pyrue natepecusie URL-anpeca, .diff u .patch, kak MOXXHO lorafiaThCs, BEyT
K YHUGDUIUPOBAHHBIM BEPCHUSIM PA3JIUUNi W NCIIPABJIEHUHN, CBI3aHHBIX C 3aITPOCOM
Ha BKJIOYeHHne. B mpuHiue, HapabOTKU W3 3apoca MOKHO 0OaBUTH BOT TaKOH KO-
MaH/IO0H:

$ curl http://github.com/tonychacon/fade/pull/1.patch | git am

CoBMecTHasi paboTa Haj 3anpocoM Ha BK/IHOUYEHME

Kak cienyer us pasgena «Cxema paborsl ¢ GitHub», Teneps y Bac nmogzepskusaercst
JIFIAJIOT C TT0JIb30BATEsIeM, OTKPBIBIINM 3aITPOC HA BKJIIOUeHNe. Bbl MOsKeTe MPOKOMMEH-
TUPOBATh OT/EJbHBIE CTPOKU KOZIA, KOMMHUT B II€JIOM HJIU BECH 3aIIPOC HA BKJIIOYEHUE,
nosbsysack GitHub-sepcueii sispika Markdown.

Kasapiii pas, Korjga KTo-TO OCTaBJsieT KOMMEHTApUi K 3allpOCy Ha BKJIIOUYEHHUE, BaM
MIPUXOUT YBEIOMIICHHE, YTOOBI HU OJIHO CBSI3AaHHOE € 3alTPOCOM JEHCTBUE HE OCTATIOCh
6e3 Balllero BHUMaHWsL, YBEJIOMJICHIE COMEP/KUT CCBIIKY Ha 3allpPoC, KPOME TOTO, TIPO-
KOMMEHTHPOBATH MMPOUCXOJISAIIEE B IEMOUKe 00CYIKACHUS 3a1TPOca MOKHO, TIPOCTO OT-
BeTHB Ha mrcbMo (puc. 6.35).

@ schacon commented & minute ago

| think this is a really good idea and you should definitaly merge it.

0 £ tonychacon commented 20 seconds ago Owner

You're probably right.

Puc. 6.35. OTBETbI Ha 3N1EKTPOHHYIO MOYTY BK/IHOYAKOTCS B LIENOYKY 06CyXAeHNs

Korga kozx npuzer B Hy;KHOe BaM COCTOSIHUE U Bbl 3aXOTUTE H00ABUTH €ro K cede, ero
MO’KHO OYZIET CKayaTh U BBIIOJHUTH JIOKAJIbHOE CIUSHIE MU BOCIOJIb30BAaThCA YKe 3Ha-
KOMBIM BaM CUHTaKCHCOM git pull <url> <seTka>. MoxHO faxe 100aBUTh BETBICHIE
KaK y/laJIeHHbIH PENO3UTOPUI 1 TPUMEHNUTH KOMaH/Ibl fetch u merge.

Eciu comistame He mpezcTaBisier mpobiembl, Ha caiite GitHub moctatouto meikHyTh
Ha KHoIKe Merge. ITpu aTOM IPOM30IAET custHre 6e3 TIEPEMOTKH, TO €CTh TaKe €CJIU
ePEMOTKA BO3MOJKHA, ¥ BAC TIOSIBUTCS BCETO JIUIIb KOMMUT CJAUSHUSL. DTO O3HAYAET,
UTO MPU KaXKIOM IIeJUKe Ha KHOTIKe Merge Oy/IeT CO3[aBaThCst KOMMUT CJaUsHUS. Kak
mokasato Ha puc. 6.36, Bcto aty undopmaruio GitHub mpezgocrasisier mo mieruky Ha
CCBLJIKE, BEyIeH K CIPaBOYHON MHGMOPMAITIH.
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HpI/I JKeJIaHUYM Bbl MOJKETE BBIIIOJIHUTD caustHue. Van IIpoCTO saKpoﬁTe 3alpoC — Toraa
YEJIOBEKY, KOTOprfI €T0 OTKPBUI, TIPUAET COOTBETCTBYIOIIICE YBEIOMJIEHNUE.

e

You can also merge branches on the command lne.

Merging via command line
If you do not want to usa the merge button or an automatic merge cannot be pardormed, you can
perform a manual merge on the command line.

WP | Git  Pateh 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 E
Elt pull https://github.com/schacon/fade.git patch-1

Step 2: Marga the changes and update on GitHub.

Bit checkout master &
git merge --no-Ff schacon-patch-1
glit push origin master

Puc. 6.36. KHonka Merge n MHCTPYKUMK O TOM, KaK BPYYHYIO BbINO/IHUTb CUSIHUE
3anpoca Ha BK/loYeHne

06pau.|eHM9| K 3arnpocCaM Ha BKJ/1lOHEHNE

Ecm BaM IPUXOANTCST IMETH IENT0 ¢ GOTBITIM KOJTUIECTBOM 3aTIPOCOB Ha BKITIOUEHTE
U TIPH 9TOM BBI HE XOTUTE 00aBJISITh MHOKECTBO YAAJ€HHBIX PEITO3UTOPHEB MJIN KasK-
Iblii pas ckaumBarh nHbopmaimio, GitHub npeamaraer criernasinsnupoBasHbIi pHeM,
KOTOPBIN MOJKET OBITH BaM Kpaifie MoJe3eH, HO TN PeaTn3aIiii KOTOPOTO MBI pac-
CMOTPHUM YYTb MO3KeE.

Jlns pertosuropust GitHub Busyanmusupyer BeTku 3aipocoB Ha BKJIIOUEHNE KaK HEKUe
nceBoBeTKH Ha cepBepe. [To ymosrganuio nx cojiep:kiMoe pu KJIIOHUPOBAHUHU He Tiepe-
HOCHUTCS, HO IPUCYTCTBYET B HESIBHOM BH/IE U JIETKO JIOCTYITHO.

MpbI TPOZIEMOHCTPUPYEM TO HA TPUMEPE HU3KOYPOBHEBOI KOMaH/IBI 1s-remote (Takue
KOMAHIbl YaCTO HA3BIBAIOT «CJIY;KEOHBIMI», TOAPOGHO OHU paccMaTpuBatoTest B riase 10).
ITpu noBcenHeBHOI padoTte ¢ Git aTa KOMaH/a He MCIOJIb3YETCs, HO MOJIe3Ha, KOT/[a HaM
TpeGyeTcst TOCMOTPETh CITUCOK BCEX CCHLIOK Ha CePBEPE.

[TocmoTpum, Kakoit pe3yabTaT oHa JACT B clydae ¢ perno3utopueM blink, ¢ KoTopbiM
MbI paboTtanu parbiine. Mbl OJy4UM CIIUCOK BCEX BETOK U TErOB, a TAKIKE PYTUX UMe-
IONIMXCS B PEIIO3UTOPUH CCHITIOK.

$ git ls-remote https://github.com/schacon/blink
10d539600d86723087810ec636870a504f4feedd HEAD
10d539600d86723087810ec636870a504f4feedd refs/heads/master
6283107c62950be9453aac297bb0193fd743cd6e refs/pull/1/head
afe83c2d1a70674c9505cc1d8b7d380d5e076ed3 refs/pull/1/merge
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3c8d735ee16296c242be7a9742ebfbc2665adecl refs/pull/2/head
15c9f4180973a2758462ab2066b6ad9fe8dcfo3d refs/pull/2/merge
a5a7751a33b7e86c5e9bb07b26001bb17d775d1a refs/pull/4/head
31a45fc257e8433¢c8d8804e3e848cf61c9d3166¢C refs/pull/4/merge

VmenHo Tako#l pe3yJibTaT BBl MOJYUYNUTE, 3aIIyCTUB U3 CBOETO PEITO3UTOPUST KOMaH/ Ly
git ls-remote origin nm yKkasaB Ipyroil yaJdeHHbI PETTO3UTOPHUIL, KOTOPHIN XOTUTE
MIPOBEPUTD.

Eciu perosuropuii Haxoautcest Ha caiite GitHub 1 y Bac ecTh OTKpBITBIE 3aIIPOCHI HA
BKJIIOUEHHE, TIOSIBUTCS HAOOP CCHLIOK ¢ mpucTaBkoil refs/pull/. ITo cBoeii cyTu aT0
BETKH, HO TaK KaK OHU He Iepevyrcyenbl B pasaene refs/heads/, mpu KIOHUPOBaAaHUN
WJIM U3BJICYEHHUN JIAHHBIX C CEPBEPA BbI UX COAEP/KUMOTO He TONYyYUTe — B 0OBIYHOM
cocroaHuu Komanaa fetch ux urnopupyer.

[l kask/10ro 3a1poca Ha BKJIIOYEHMe eCThb JIBe CChLIKU — Ta, KOTOPas 3aKaHuyMBaeTCs
cuMBoJlamu /head, TOYHO yKa3blBaeT Ha II0CJIeJHIUI KOMMUT B BeTKe 3aipoca. [Ioatomy
€CJIN 110JIb30BaTe/Ib OTKPOET 3allpOC Ha BKJIOYEHWE B Hallle XPaHUJIMIIE, a er0 BeTKa
Oyzer HasbiBaThCst bug-fix M yKasblBaTh HA KOMMHT a5a775, B HAllleM PEIO3UTOPUH
BeTKa bug-fix He mogBuTCs (Tak Kak OHA MPUHAJIEKUT OTBETBUBIIEHCST BEPCUN ), HO
MBI TIOJIyYUM CCBIIKY pull/<pr#>/head Ha koMMuUT a5a775. Kak BUauTe, MbI MOKEM
JIETKO M3BJI€Yb COMEPIKIMOE JTI0O0T BETKH 3aMpoca Ha BKIIOUEHTE, He T00aBIsIs K cebe
BETKU U3 yIAJIE€HHBIX PEIIO3UTOPUEB.

[TorpoGyeM BOCIIOJIb30BATHCS IPAMON CCHLIKOM /ISt M3BJACUEHUS JaHHBIX:

$ git fetch origin refs/pull/958/head
From https://github.com/1libgit2/1libgit2
* branch refs/pull/958/head -> FETCH_HEAD

Ita koManja ckaxeT Git: «Ilogkrrouncs k yaneHHoM BeTKe origin u ckavyaii 1aHHbIe
1o ccbiiike refs/pull/958/head». Cucrema Git ckayaer Bce, UTO BaM HYKHO JIJIsT KOH-
CTPYMPOBAHUS TON CCBLIKHU, W IOMECTUT yKa3aTesb Ha HY>KHBII BAM KOMMHUT B TIAITKY
.git/FETCH_HEAD. [Tocie 5TOr0 MOKHO Oy/eT BOCIIOJIb30BAThCI KOMaHI0ii git merge
FETCH_HEAD 1 CJIUTh JJAHHBIE B BETKY, B KOTOPOW Bbl COOMPAETECh UX TECTUPOBATH, HO
Takoe coobieHne (pUKCcaIUU BBITIAAUT HECKOAbKO cTparHo. Kpome Toro, Bpsij 11 BaM
3aX04eTCss MHOTOKPATHO IIPO/EJIbIBATD 9TY PYTUHHYIO Oll€paInIo, KOI/1a IIpUAeTCs pa-
60TaTh ¢ OOJIBIIMM KOJIMYECTBOM 3aIIPOCOB Ha BKJIIOUEHHE.

K cuacrbio, ecTh criocob M3BJeUYb JaHHbIE M3 BCEX 3AlIPOCOB HA BKJIKUYEHUE U MO/-
NEPKUBATh UX B aKTYaJbHOM COCTOSIHUU MPOCTHIM MOJAKIIOYEHUEM K Y/IaJ€eHHOMY
PETNo3UTOPUIO.

OTkpoiiTe B cBoeM JIIOOMMOM pefakTope daili .git/config u Haliure yaaJeHHbI
PETO3UTOPHH origin. ITO MOXKET BBITJISIETH BOT TaK:

[remote "origin"]
url = https://github.com/1libgit2/1libgit2
fetch = +refs/heads/*:refs/remotes/origin/*
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Crpoka, koTopast HaunHaeTcst ¢ fetch =, obecrieunBaeT MpoenupoBaHue UMeH B y/aJeH-
HOM PENo3UTOPUH Ha UMEHA B Balllell JJoKkagbHO marnke .git. [To cyTu, oHa coobiaer
cucteme Git: «Bce, uTo B y/1alleHHOM Perno3uToprun HaXoauTes 1o ajgpecy refs/heads,
JIOJIKHO TIOTIACTh B TATIKy MOETO perno3utopust refs/remotes/originy. JToTr pasuen
MOKHO OTPEAKTUPOBATD, J0OABUB €II[e OJIHY CIEU(DUKAIIUIO CCHIIOK:
[remote "origin"]

url = https://github.com/libgit2/1libgit2.git

fetch = +refs/heads/*:refs/remotes/origin/*

fetch = +refs/pull/*/head:refs/remotes/origin/pr/*

Irta nocyeaHsist crpoka ckaxker Git: «Bee cepiku Buyia refs/pull/123/head nosoKHbL
COXPaHSTHCS JIOKAJIBHO 110 ajipecy refs/remotes/origin/pr/123». Coxpanure aToT
aiin u BeIOTHUTE KOMaHy git fetch:

$ git fetch

# ...
* [new ref] refs/pull/l1/head -> origin/pr/1

* [new ref] refs/pull/2/head -> origin/pr/2

* [new ref] refs/pull/4/head -> origin/pr/4
# ...

Tenepp Bce 3apocsl Ha U3BJIeYeHre HHGOPMAIT U3 YIAJIeHHOTO PEIO3UTOPUS [Ipel-
CTaBJICHDI B BU/IE JIOKAJIBHBIX CCBIJIOK, KOTOPbIe QYHKIMOHUPYIOT KaK BETKH CJIEKEHUS;
OHU ITPeIHA3HAYEHBI TOJIBKO /IS YTEHUS 1 OOHOBJSAIOTCS TIPU BBITIOJHEHUH KOMAH/IbI
fetch. B utore Bbl MoskeTe 6€3 pobIIeM JIOKAIBHO TIPOTECTUPOBATH KOJI 13 3aI[pOca Ha
BKJIIOYEHHME!

$ 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°'

[TpoHuIare bHble YUTATEIM MOTJIM 06PaTUTh BHUMAHKE Ha CJI0OBO head B KOHIIE clie-
nuduKay yaajieHHbx cepiok. Ha cropone GitHub uMeercs takxe ceblika refs/
pull/#/merge, Beaylias K KOMMUTY, KOTOPbIil MOT ObI BOSHUKHYTh, €CJIU ObI BbI IEJIK-
HYJIU Ha KHOTIKe Merge. DTO TO3BOJISIET TIOCMOTPETh Ha PE3YJIbTAT CJAUSHUS 10 €T0
BBITIOJIHEHUS.

3anpockl Ha BK/IKOYEHME 3arpoCoB Ha BKJIHOYEHME

MosKHO OTKPBITH 3a1IPOC HA BKJIIOYEHUE He TOJIbKO B BETKY main ujiu master, HO U B JIO-
OYy10 IPYTYIO BETKY B ceTu. BoJiee TOTO, MOKHO OTKPBITH 3aIIPOC HA BKJIIOUEHUE B IPYTOil
3a1poc.

Ecou BBl 06HAPYKUIIN TIEPCIIEKTUBHBII 3alIPOC HA BKJIIOYEHKE M Y BAC MOABUIACH Ha-
3Upylollascd Ha HeM Ujies, HO Bbl He yBePEHbI B ee MIPaBUJIbHOCTH UJIM IIPOCTO Y Bac
HET JI0CTYyIa Ha 3aII1Ch B IIEJIEBYIO BETKY, MOKHO OTKPBITD 3aIIPOC Ha BKJIIOYEHKE CBOE
nH(opMaImm B 3TOT 3a1poc.
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B BepxHeii yacTu CTPAHUIIBI OTKPBITUS 3aMIPOCA HAXOASTCS I10Jisd, B OJHOM U3 KOTO-
PBIX YKa3aHa BETKA, MpeHa3HaueHHAs [[JIs1 BHECEHUsT MI3MEHEHU, B [PYTOM — BETKa,
coieprKalast npeaHasHadeHble JJist BKIouenus ganubie. [llerdox Ha pacronoskeHHoi
CIIPaBa OT JTUX T0oJiell KHomKe Edit 1aeT BO3MOXKHOCTh MEHSTh HE TOJIBKO BETKY, HO
n BeTBJienue (puc. 6.37).

Discuss and review the changes in this comparison with others. @

2 commits £1 1 file changed 0 commit comments 2 contributors

il Commits on Oct 02, 2014

& schacon walt lenger to see the dissing effect botter
4 tonychacon Update fade.ino
(4] basa fork: schaconfade ~ basa:mlﬂ-] ... haad fork: tonychaconffade ~  compare: patch-2 ~ x
Choose a base branch

=~ - °
Branch, tag, commit, or history marker

o pakch1
I} Commits on Oct 02, 2014

4 tonychacon Update fade.ino
Puc. 6.37. BpyuHylo MeHsieM LieneBoe BETB/IEHUE U BETKY 3anpoca Ha BKIIIOYEHne

311ech BBI MOKETE JIETKO YKa3aTb, 4TO COAECPKUMOE Bareii BeTKU CJIENYET CJIMBaTh B leyl“OfI
3aIIpoC Ha BRJIIOYEHNE NJIN B IPYTOE€ BETBJICHUE IIPOEKTA.

YnoMnHaHnA 1 yBeaoMeHus

B GitHub BcrpoeHa mpexpactast cucteMa yBeJOMJIEHHI, KOTOPAst TPUXOJIUT HA TIOMOIIIb,
KOT/Ia y BAC MOABJISIIOTCS. BOIPOCHI UM BO3HUKAET HEOOXOAUMOCTD B 0OPAaTHON CBSI3M
C KOHKPETHBIM YeJIOBEKOM WUJIN IPYIIIOH.

BeezenHblii B 1060 KOMMEHTapUil CUMBOJI @ aKTHBU3UPYET (DYHKIIHIO aBTO3AIIOIHEHUS,
OTKPBIBAIONIYIO CITUCOK BCEX COABTOPOB MJIN YYACTHUKOB MpoeKTa (puc. 6.38).

Bbi Takske MOJKeTe yIIOMSIHYTh [T0JIb30BATEIST, IMSI KOTOPOTO OTCYTCTBYET B PACKPHIBAIO-
IIEMCSI CITUCKE, HO 3a9aCTYI0 (DYHKITHST ABTO3AIOTHEHIIS [TPOCTO YCKOPSIET TAHHBII IIPOIIECC.

[Tocue my6aukaIuu KOMMEHTapPHs, B KOTOPOM YIOMUHAETCS TIOJIb30BATE b, HTOT TI0JIb-
30BaTeJIb MOJIYYaeT yBegoMiIeHe. ITo BecbMa 3 (HeKTUBHDBII c1oco0 PUBJICUEHIST
mozei k obcysxkaennio. Ha caiite GitHub aBropbl 3a11pocoB Ha BK/IIOUEHE YaCTO [IPU-
BJIEKAIOT JIPYTUX TOJAb30BaTeNeH U3 cBoeil paboveil rpyIibl WiIn (GUPMBbI JIJIs aHAJI3a
TPOGIEMBI HITH 3ATIPOCA.
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L
ﬁ Write Preview LI Parsed as Markdown [E Edit in fullscreen

@

peff Jeff King

jlehmann Jens Lehmann ! : :
Atl |, selecting them, or pasting from the clipboard.

LouiseCorrigan Louise Corigan
Close and comment

Puc. 6.38. Habepute cumBon @, 4Ttobbl YNOMSIHYTb KOHKPETHOIO MOJIb30BaTeNs

YestoBeK, YIOMSIHYTHIN B TPOOJIEME UJIH 3aTIPOCE Ha BKIIIOUEHHUE, OIMICHIBAETCST HA HETO
" HaYMHAET MMOJIy4aTb YBEIOMJIEHUA 060 BCEX COBEPIITAaEMbIX B [[aHHOfI TeMe I[eﬁCTBHHX.
[Moarnucka mosBIISIETCS U IPU OTKPBITUY KAKOTO-TO 3JIEMEHTA, TPOCMOTPE PEITO3UTOPUST
NN KOMMEHTUPOBaHUU B ‘ly}KOfI Teme. Eciint BbI He XoTHUTE IMOJIy4aTb YBEJOMJICHU I,
BOCIOJIb3yliTECh KHOTTKOH Unsubscribe (puc. 6.39).

Notifications

4= Unsubscribe

You're receiving notifications
because you commented.

Puc. 6.39. KHonka, no3BonsitoLlas oTnncaTbCs OT 06HOBMIEHWIA, CBA3AHHBIX C NPO6eMoM
WM 3aMpoCoM Ha BKJIOYEHME

CTpaHuua yBeAOMIIEHNN

Korna mMbl roBopuMm 06 «yBegoMieHusax» B Konrekcre GitHub, Mbr mogpasymesaem He-
KU ¢r1oco, KOTOPBIM CAlT MBITAETCST COOOUIMTD O BOSHUKHOBEHUN HEKOEro COObITHSI.
Bsl MoskeTe BBIOpaTh yIOGHBIH fJ1st cebst BapraHT. DTo JAesaercs Ha BKaaake Notification
center cTpaHUIIBI HACTpoKku (puc. 6.40).

Bol MosxeTe 1osryyaTh yBeJIOMJIEHUS 110 3JIEKTPOHHOM MOUTe MJIN MPOCMATPUBATh NX
B UHTeprete. CylecTByeT BOSMOKHOCTD BBIOPATH OJ[MH U3 TUX BAPUAHTOB, HU OJ[HO-
ro uin 06a cpasy, TpUIeM Kak JIJIsT CTydast, KOT/IA Bl TPUHUMAETE aKTHBHOE YIACTHE
B KaKUX-TO COOBITUSIX, TaK U JIJISI IESITEIbHOCTH, CBSI3AHHOI € TIPOCMATPUBAEMbIMU BAMU
PEIO3UTOPUAMH.

YBenomnenus yepesd UHTepHeT. YBenomiienus yepe3 VIHTEepHET HaXOASATCS HA caliTe
GitHub, a 3Ha4uT, YBUAETH UX MOKHO TOJIBKO Ha 9TOM caiire. Eciiu BbI BBIOPAJIM 3TOT
BapUAHT II0JIyYeH s YBeIOMJIEHNIT, 00 UX IIOSIBICHUN COOOIIUT MaIeHbKas CHHSIS TOYKA
HaJl 3HAUKOM YBEJIOMJIEHUI B BEPXHE YacT 9KPaHa, okazanHas Ha puc. 6.41.
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4 tonychacon How you receive notifications
Frofle Participating
Account settings When you participate in a ion or brings you in with an @mention.

& Email ¥ Web
Emails

Notification center ‘Watching
Updates lo any repositories or threads you're walching.

Billi
s FEmall & Web
SSH keys
Security
Notification email
Applications
Reposilories Primary email address
com i Save
Crganizations
Custom routing
‘You can send notifications to different verified amail add: on the that owns the repository.
Puc. 6.40. Bknaaka Notification center
Q Search GitHub Explors Gist Biog Help 4 tonychacon +~ [ # P
You have unrsad notfioations
Q Notifications @ Watching Merk all as read
— .
Participating 3 (@ SF Corporate Housing Search Bl 2nnourago - v
All notifications
givgit-scm.com v
schaconbiink 2 @ Front Page 0 3 hours ago 4=
mycorpiproject | 1
gitigit-sem.com 1
schacon/blink v
@ To Be or Not To Be ] sdaysage = v
Il Three seconds is better oi 5 days ago 4=

Puc. 6.41. LleHTp yBeaoMNeHuiA

[Ilesrg0K HA 9TOM 3HAUKE OTKPOET CIPYIIITUPOBAHHBIN 10 TPOEKTAM CITUCOK BCEX dJIeMeH-
TOB, O KOTOPBIX BaM IPUILLIK yBegoMIeHrsd. YToObl 0TOGPAa3UTh TOJMBKO YBEIOMIEHNU],
CBsI3aHHBIE C KOHKPETHBIM TIPOEKTOM, BBIJIEJIUTE UM ATOTO ITPOEKTA Ha TIaHeJU CJIeBa.
MO3KHO TOATBEPANUTD IPUHSTHE YBEAOMIIEHNUS, IEJIKHYB Ha PACIIOJNIOKEHHO CIIPaBa OT
Hero rajouke. [1les9oK Ha rajlouke psijioM ¢ UMEHEM TPYIIITbl OTMETUT BCE CBSI3AHHbIE C
ATOH IPYNIION yBEAOMJIEHNS KaK TPOYUTaHHBIE. PSII0M ¢ KaXKI0ii TaJ0uKOIl HAXOAUTCS
TaK’Ke 3HAUOK B BU/IE PYIIOPA, IEJTYOK HA KOTOPOM OTKJIIOYAET JaJIbHENIIINE YBEIOMIIe-
HUSI, CBSI3aHHBIE C 9TUM 3JIEMEHTOM.

Bce a1 HHCTPYMEHTBI KpaiiHe M0JIe3HbI TIPH PAbOoTe ¢ GOJBIITUM KOJHYECTBOM YBEIOM-
Jenuii. Muorue nosibzosareu caiita GitHub npeamnountaior HoaHOCTBIO OTKa3aThCs
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OT YBEJIOMJIEHU TI0 3JIEKTPOHHON TIOUTE ¥ MPOCMATPUBATh UX HETIOCPE/CTBEHHO Ha
caiire.

VYBeoMIIeHHsT 110 3JIEKTPOHHOM moure. Bropoit BapuanT pabotsl ¢ GitHub-yse-
JOMJICHUSIMU CBSI3aH € 9JIEKTPOHHON 10uTOM. Eciii BbI BBIOPAIN 9TOT BapUaHT, KasK10€
yBeZIOMJIeHNE OYIeT TIPUCHIIATHCS BaM 110 3JIEKTPOHHON mouTe. [IpuMepsl TakKux yBe-
JOMJIeHUI BB BUean Ha puc. 6.13 u 6.34. CoolbuieHns KOppeKTHO pa3sOUThI Ha LIENOYKH,
YTO OUEHb YI00HO, €CJIM Balll IOUTOBBINA KJIMEHT YMEET MX BU3YaTM3UPOBATh.

B 3aromnosox COO6IlIeHI/IH BCTPOEHO MHOKECTBO METAJaHHDBIX, ITO3BOJIAIOIINX HACTPan-
BaTh (OUIBTPLI ¥ MpaBuiia. K mpumMepy, B mokazanHoM Ha puc. 6.34 3arojioBKe MUChMA,
npucjaanHoro ToHU, MbI Hali/IeM CJIEAYIONTYI0 NH(MOPMAIITIO:

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

OG6parum Baille BHUMAHUE Ha APy WHTEPECHBIX MOMEHTOB. ECJIi BbI XOTUTE BBIIEIUTD
WJIY U3MEHUTDH MapUIPYT IIOYTHI JJ14 3TOT0 KOHKPETHOI'O IIPOEKTa UJIK JaKe 3alpoca Ha
BKJTIOUEHHME, B 110JIe Message - ID BbI Hali/ieTe Bce Hy KHbBIE JIJIS 9TOTO IaHHbIe B (hopMare
<nosb3oBaTenb>/<npoekT>/<Tun>/<id>. K npumepy, ecim 6b1 cooblieHme Kacaaioch
npobJieMbl, B TIOJIe <TUN> (GUTYPUPOBAIO ObI CJIOBO «issues», a He «pulls. TIpucyr-
cTBUe nosieit List-Post u List-Unsubscribe o3navaer, 4To mpu HAJTMYUH TTOYTOBOTO
KJIHEHTA, KOTOPBIil yMeeT ¢ HUMU paboTaTh, BBl MOKETE JIETKO OTIIPABUTH COOOIIEHNUE
B 0OCY’KIeHne NN OTIIHCATHCST OT Hero. [loceiee aHATOTHYHO MIETYKY HA 3HAYKE C
n300paskeHeM PyIiopa Ha HHTEPHET-BEPCUU CTPAHUIIBI YBEIOMJIEHUH UK TIEJTYKY Ha
KHOITKe Unsubscribe Ha cTpaHUIle 3a1TPOCa Ha BKJIIOUEHUE WU [TPOOJIEMBI.

3aMeTUM TaksKe, YTO eCJIN Y BAC BKJIIOUEHBI PEKUMbI TIOTyIeHMsT 060€T0 THIIA YBEIOM-
JIEHU U B BallleM [IOYTOBOM KJIMEHTE PaspellieH 1MoKa3 n300pasKeHuil, IpOYMTaHHOE
COODIIEHYE AJIEKTPOHHON TIOYThI TPUBEET K TOMY, YTO B UHTEPHET-BEPCUH 9TO YBEIOM-
JieHue Toyke GyeT UrypupoBaTh Kak MPOYNTAHHOE.

CneumanbHble dannel

CymiectByloT (pailiIibl, HAJTMYME KOTOPBIX B BallleM PENO3MTOPUU He MPONAET He3aMe-
yenubM 151 GitHub.

README

Bo-nepsbix, 510 daiiz README, KOTOPBLI MOKET MMETh /1100011 (hopMar, pacrio3HaBaeMblii
caiitom GitHub kax rexcrosbiit. Hapumep, on MoxkeT HazbiBaThest README, README . md,
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README . asciidoc u t. . O6Hapy:xus stor daiin cpeau Bamero koga, GitHub oro6pasut
€ro Ha I1eJIeBOH cTpaHulle ITPOeKTa.

MHorue Tpymnibsl TOMENAT B 3TOT (hailyl BCIO CBI3aHHYTO C TTPOEKTOM MH(MOPMAIINIO,
HEOOXOIMMYIO TTOJIb30BATENSIM, KOTOPbIE BIIEPBbIE MO B JaHHBINH PEMOZUTOPHIL.
Kak npaBuiio, Tam yKa3blBaeTcs ciieiylonias nHgopmarius:

U HaznHayeHwue IpoeKTa,;
O 0coGEeHHOCTH ero KOHMUTYPAILUK U YCTAHOBK;
U npuMep IpUMEHEeHHUA ITPOEKTA UJIN €TO 3aITyCKa;
O JuIeHsus, 1o KOTOPO# I0CTYTIEH ATOT MTPOEKT;
O crocob BHECTH B HETO BKJIAL.

Tak kax GitHub nokassiBaer comepskumoe 51oro (daiiia, Tysa MOKHO BCTPOUTH U30-
GpaskeHUst WM CCBUTKH, O6JIeTYatoNie MOHMMaHue MaTepraIa.

CONTRIBUTING

Bropoii pacniosnasaembiii GitHub crienmanbnbiii ¢aiin nassisaercss CONTRIBUTING.
OG6Hapy»xuB (ailjl ¢ TAaKKM UMEeHeM U IIPOM3BOJIbHbIM paciiperneM, GitHub B MomeHT
OTKPBITHS TI0JIb30BATEJIEM 3aITPOCa Ha BKJIIOUYEHUE BU3YATU3UPYET €T0 COEPKUMOE, KaK
MToKa3aHo Ha puc. 6.42.

Please review the guidelines for contributing to this repository.

Title

Wi Previ I Parsed as Markdown Edit in fullscreen
159 feview * H We can’t automatically
merge these branches.
Leave a comment Dont worry, you can still

create the pull request.

Attach images by dragging & dropping, selecting them, or pasting from the clipboard.

Puc. 6.42. OTKpbITVE 3anpoca Ha BKIoYeHne npu Hanuuum caina CONTRIBUTING

31ech NepevncIsgeTcs TO, YTO BbI XOTUTE UJIM HE XOTUTE BUIETDh B TPUCHIIIAEMbIX B BaIll
MPOEKT 3arpocax Ha BrJIoYeHue. [lobpzoBaTes MOTyT 03HAKOMUTBCS C BAITUMU 110-
JKEJTAHUSMU TIepe]] OTKPBITHEM 3a1TpOoca.
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AOMUHUCTPUPOBaHME NPOEKTa

B o61miem cirydae cymecTByeT He Tak YK MHOTO ONIepaInii, CBSI3aHHbBIX C a/IMUHUCTPUPO-
BaHUEM eTMHCTBEHHOTO MTPOEKTA, HO ¢ HEKOTOPHIMHU BO3SMOKHOCTSIMI HAM OBI XOTETOCH
BaC MO3HAKOMUTD.

M3MeHeHWe BETKW, NpeanaraeMoi no yMon4yaHuio

Ecam B kauecTBe BeTKH, TpeJIaraeMoil 1o yMOJYaHWIO, Y Bac (hUTYPUPYET BETKA, OT-
JINYHasA OT BETKU Mma ster, U BbI XOTUTE, ‘{TO6IJI MMCEHHO JIA Hee ITOJIb30BaTe/IAMM OT-
KPBIBAJIVCh 3aITPOCHI HA BKIIIOYEHWE U UMEHHO OHA BU3YATM3UPOBAJIACH TI0 YMOJTYAHUIO,
nepenmTe Ha BRIaAKY Options CTPaHUIIBI HACTPONKH Bariero Xpanusuiia (puc. 6.43).

Options Settings

Collaborators - tory name

Webhooks & Services fade Rename
Deploy keys

Default branch
development
issue-53

Puc. 6.43. V3MeHeHVe BETKW, MO YMOHYAHMIO UCTONb3YeMOM Afs NPOoeKTa

ITpocto BbibepuTe B PACKPHIBAIOIIIEMCST CITUCKE BETKY, KOTOPast Oy eT (hUrypupoBath Kak
rpejiIaraeMast 10 yMOJTYAHUIO JJist GOJIBITIHCTBA OTEPAIlHil, B TOM YUCJIE KaK BETKA, HA
KOTOPYIO BBITIOJHSAETCS TIepeXo/l TIPU KJIOHUPOBAHUY PETIO3UTOPHS.

MNepecbinka npoekTa

st Tex, KTo Xo4eT mepecjarh MPOeKT APYroMy MOJIb30BaTeNi0 UM OPraHu3alny,
Ha caiite GitHub B Hukueil yactu Bce TOH ke BKIaAKu Options ecTh KHOIIKa Transfer
(puc. 6.44).

Make this repository private
Please upgrade your plan to make this reposilory 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. Deleta this reposiiory

Puc. 6.44. Mepecbinka NpoekTa ApyroMy nonb3osaTesnto caita GitHub
WM OpraHnsaumm
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ITO MOKET TIPUTOJINTDHCA B CUTYallH, KOT'Zla BbI 0O0JIbIIE HE XOTUTE 3aHUMATHCS ITPOEKTOM,
a KTO-TO T'OTOB B34TbCsA 3a €r0 IMOAACPIKKY, NI KOT/Ia IPOEKT HACTOJBbKO Pa3poCcCsd, 4YTO
BbI TPpE/IIIOYUTAECTE TepeaaTb ero KaKOﬁ-HH6YHB OpraHnmn3alnu.

ITa onepaims He TOIbKO TIEPEMENIaeT B IPYTOe MECTO PEMO3UTOPHIA CO BCEMU, KTO 3a HUM
HabJIio1aeT, HO M HACTpaMBaeT nepeHanpasiaenne ¢ amero URL-agpeca Ha HOBBIH.
[Tepenanpasienunio noasepraiores gaxe Git-komanasl clone u fetch, a He TOIBKO
BeO-3a11POCHI.

YnpaBneHne opraHusaumnen

Kpome yuernnix sammceit mosnzoBateneit caiit GitHub momyckaer Tak HasbiBaemble
yYeTHBIE 3aMTCH OpTaHu3aIuil. Takue ydyeTHbIe 3alIUCH NMEIOT CBOE MPOCTPAHCTBO
HMEH, B KOTOPOM CYTIECTBYIOT BCE UX TIPOEKTBI, HO PSI/ APYTHUX ACTIEKTOB PAOOTHI C HIMH
OTINYAETCST OT PABOTHI ¢ OOBIYHBLIMI YUETHHIMHU 3ATTUCSIMI. Be/lb B TaHHOM ciTydae pedb
WZET O TPYTITIE TT0Tb30BaTe e, KOTOPBIe OTHOBPEMEHHO SIBJISTIOTCS BIAEIbIIAMI TIPO-
€KTOB, TOATOMY CYIIECTBYEeT MHOKECTBO MHCTPYMEHTOB TS YIIPABACHNUS UX MOATPYTI-
mamu. Kak mpasuiio, moo6HbIe yUeTHBIE 3aTMCH HCTTOTB3YIOTCS TPOEKTAMHU C OTKPBITHIM
MCXOAHBIM KojioM (TakuMu kak Perl mim Rails) nimu kommanusimu (takumu kak Google
nim Twitter).

OCHOBHble cBeAeHNs 06 opraHu3auunm

Co3aTh OPraHU3aIMIo OUEHD TIPOCTO: MIEJIKHUTE HA 3HAUKE + B BEPXHEM TIPABOM YTIIy
J060it crpanuis caiita GitHub u BeiGepure B mosiBUBIIEMCST MEHIO KOMaH/y New
organization (puc. 6.45).

diven +- ¥ P

| New repository
& New organization

Puc. 6.45. Bbibop B MeHto koMaHabl New organization

IlepBBIM ZlE7TOM CrefyeT yKa3aTh UM Balllell OpraHu3aluy 1 afipec 3IeKTPOHHOM
HOYTBI, KOTOPBII Oy/IeT CIIyKUTH IS CBSI3U ¢ Tpy1oit. [Tocsie 9Toro MoXHO mpuria-
CHUTbH APYTHUX TOTh30BaTENeH TIPUCOETNHUTHCS K BaM B KaueCTBe BJIAJIe/bIeB YIeTHOMN
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sanucu. Kak n IepCcoHa/JIbHbI€ YU€THbIC 3allMCH, YIE€THbIE 3aITNCU OpFaHH3aHI/Iﬁ 6ec-
TIJIaTHBI, ITIOKa PpeYb U/IET O XPaHECHWW OTKPBITOI'O KO/1aA.

Kak Biiasiesiert mpu BETBIEHUH PETTO3UTOPUS BBI MOXKETE TIOMECTUTH BETKY B ITPOCTPAHCTBO
nMen Baiteil opranusaiuu. Co3aBath HOBbIE PEIIO3UTOPUN Bbl MOJKETE KAK OT UMEHU
CBOEIT IMYHON yUETHOH 3allUCH, TaK 1 OT UMEHH JII000i OpraHu3alui, BIajebleM KO-
TOPO¥ BBI sABJIseTeCh. KpoMe TOTO, BB aBTOMATUYECKH MOJIyYaeTe IOCTYI HA TIPOCMOT]P
JI0O0T0 PENO3UTOPHS, CO3AAHHOIO OT MMEHU HTUX OPraHUu3aIUii.

Kax u ipu pabote ¢ epcoHaIbHON YUETHOH 3aTNUChIO, BB MOKETE I00aBUTH B YUETHYIO
3aIMCh OPraHU3AIMHN aBaTap, YTOOBI BBIJIEIUTH ee Ha 0611eM dhore. Byzier y Bac 1 OCHOBHasT
CTPAHUIIA C TIepeYyHeM BeeX IPUHAJIeKAINX OPraHU3alui PElO3UTOPUEB, TOCTYITHAS
JUUIS1 TIPOCMOTPA BCEM T10JIb30BATEIIAM.

Tenepb IIOTOBOPUM O TOM, YTO BOSMOJKHO TOJIBKO JIJIS y‘IeTHOfI 3alliCy Opranmn3anum.

pynnbl

C oT/1e/IbHBIMU TI0JTb30BATESIMU OPTAHU3AIINHU CBSI3AHbI Y€PE3 TPYIIITBI, 00beTHHSIOIIHE
II0JThb30BATEIbCKIE YUeTHbIEe 3alIUCH U PEITO3UTOPUH 110 YPOBHSIM JIOCTYIIA.

[IpenmnosoxkuM, y opranmusanuu ecTb Tpu perno3utopusi: frontend, backend
u deployscripts. Bam xoresoch Obl, uTOOBI Yy paspaboTurKoB, ucobayommux HTML/
CSS/Javascript, 6bLI ZOCTYI K perno3utoputo frontend u, MoxeT GbITh, K perio-
3UTOpUIO backend, a y oTzeJsa sKcIIyaTaluu — JA0CTYII K perosuropusam backend
u deployscripts. [pyIIIIbl O3BOJISIIOT JIETKO PEATM30BaTh 9TO HA IPAKTUKE, H30aBJIsIsI
Bac OT HEOOGXOAUMOCTH TIPEAOCTABJISATh KOJLIETaM JOCTYIT K KaXKJI0MY PEIO3UTOPUIO
B OT/ICJTbHOCTH.

Crpanuia Organization COIEP;KUT TIPOCTYIO TIAHEJIb YIIPABJIEHUST BCEMU TIPUHAJIEKAITUMHI
Balllell Opranu3aluy Peo3nTOPUSIMHU, TT0JIb30BaTe/sIMU U TpyTiamMu (puc. 6.46).

Yro0bl IepeiiTh K yIIpaBJIeHUIO IPYIIIIaMHE, IIeJKHUTE ClIpaBa Ha GOKOBOH TaHen Teams
(eM. puc. 6.46). OTKpoeTCs CTpaHMUI[A, HA KOTOPOU BBI MOJKeTe I0OABJISATH B TPYIIILY HOBbIX
WIEHOB, 100aBJISITh IOCTYTHBIE TPYIITIE PEO3UTOPHHU U YIIPABJISATH HACTPOUKAME YPOBHSI
JOCTYTIA JIJIst TPYTIBL Y KayKJIOH TPYIIIBI MOKET OBITh JOCTYII TOJIBKO Ha YTEHUE, Ha
YTeHWe,/3alNCh WM Ha AIMUHUCTPUPOBAHNE PENO3UTOPUEB. [l M3BMeHEeHUs YPOBHS
JIOCTYTIA TEJTKHUTE Ha KHOTIKe Settings, Kak TTOKa3aHo Ha puc. 6.47.

YeoBek, IPUTIANIECHHBIN B TPYIITY, MOJYYaeT yBegoMIeHe. Takke He CTOUT 3a0bi-
BaTh PO yoMUHaHUs (HanprMep, @acmecorp/frontend), Kotopbie GYHKIHOHUPYIOT
TaK e, KaK B cJydae MHANBU/IYAIbHBIX TOJB30BATENEH, HO MOAMUCKY Ha 06CY KIeHME
MOJTYYaIOT BCE WICHBI TPYIIIBL. JTO TOJE3HO B CUTYAIIUH, KOT/Ia TPeOYeTCs TPUBJIEYb
BHUMAaHHUE KOTO-TO U3 YJIEHOB TPYIIIbI, HO BbI HE 3HAETE, K KOMY HMEHHO UMEET CMBICIT
006paTUTHCSL.



YnpaBneHue opraHusaumen

chaconcorp =

Filters =

Q, Find a repository

deployscripts
seripls for deployment
Updated 16 hours ago

backend
Backend Code
Updated 16 hours ago

frontend
Frontend Code
Updated 16 hours ago

LU chaconcorp

Frontend Developers
“This team has no description — Edit

2 2
MEMBERS REPOSITORIES

Leave £ Settings

This team grants Admin access: members can
read from, push lo, and add collaboralors to the
team's rapositories.

®0 o

*o bo

*0 bo

209

People 3

§  dragonchacon
Dragon Chacon

schacon
Scott Chacon

tonychacon
Tony Chacon

Invite somecne

Teams 3

Q Jump to & team

Owners
1 member - 3 repositories

Frontend Developers
2 members - 2 reposilones

3 members - 1 repositony

Create new team
Puc. 6.46. Ctpanuua Organization
& People 3 & Teams 2 = Audit log
Members Repositories 3 Invite or add users 1o tleam
tonychacon
® Tony Chacon P
schacon
Scolt Chacon e

Puc. 6.47. CtpaHuua Team

[Tosp3oBaTesb MOKET COCTOSITH B TIPOU3BOJIBHOM YHCJIE TPYIII, TTO3TOMY HE OTPaHu-
YUBaTe CBOE YJIEHCTBO TPYMIIaMU KOHTPOJS AoCTyna. [pynimer mo mHTEepecam, Ha-
mpuMep ux, css win refactoring, mpurogarcs mpu 06CyKICHUN OJHOTO THIIA BOIIPO-
COB, B TO BpeMsT Kak B rpymnmax legal u colorblind oOcyskmatorcst IpoGJIeMbl COBCEM

ZIPYTOTO POjia.
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XypHan perncrpauuu

Brageser mveeT 10CTyH KO Beeli MHMOOPMAITHH, CBSI3AHHOM ¢ YTIPaBIIAeMOT IM OpTaHN-
sarueil. Ha Briaake Audit Log MOKHO YBUIETH BCE COOBITHS, TIPOUCIIEAIINE HA YPOBHE
OpTaHM3AINH, & TAKKE KEM U TJie OHW OB MHUIMUPOBaHbI (puc. 6.48).

Bw1 MoskeTe BBITIONHATH (bI/IJII)TpaI_II/IIO 110 TUIIaM CO6bITI/Ifl, 110 MeCTaM MJIN 11O KOHKPEeT-
HbIM I10JIb30BaTEJIAM.

Recent events Fiiers = | O, Search.
dragonchacon [ Yostercay's actviy
K s - e ——
e EEEETNN . T
Bcdoc thermsahes 10 e CAICENCOMIDES 9 u
) faog odston
P TR
F Hook sctivey
tonychacon
ﬁ Ieted schacon 1o the ChCONCD C/panzEtcn Fomnn &g imvie_mamber 18 hous aga
Q et R (RS — 18 howen g
L]
0 i Frarca [SINEpren—— 18 heouss ago
0 s Fraren [S[pe—— 18 b ago

@ o - P ——
s R

6 orspoleocn Franca rosmcroct 18 howrs aga
Greated Fa EROLien Cuerearpbacuend

Puc. 6.48. Bknagka Audit log

GitHub-cueHapum

VTak, BB TIO3HAKOMIIHCEH ¢ OCHOBHBIMH (DYHKITHOHATBHBIMU OCOOEHHOCTSIMU 1 pabo-
yrMu cxemamu caiita GitHub, Ho B 1106011 KPyIIHOiI IPyIIIIe TIPOEKTOB MEPUOAMIECKU
BO3HUKAET HEOOXOMMOCTD C/IEIaTh KaKMe-TO HACTPOWKHM MITH T0GaBUTH K HEell KaKHe-TO
BHEIITHIE CITYKObL.

K cuacrsio st Hac, GitHub pomyckaer pasHoro pojia BMeIaTesibcTBa B CBOiA KO/ B aTom
pasziesie Mbl morosopuM o pabote ¢ GitHub-cucremoii xykos 1 APT atoro caiita. IMeHHO
9THU BEUIU ITO3BOJIAIOT ,[[O6I/ITI)C5{ HYXHDBIX HaM PE3YJIbTaTOB.
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XyKn

Pasjen yrnpasieHust XyKaMi U CJIyKOaMU, OTHOCSIIHIICS K afIMAHUCTPUPOBAHUIO
GitHub-pernosutopues, SBISETCS caMbIM TPOCTHIM HHCTPYMEHTOM, 4TOOBI HAJIAUTh
B3auMozeiictue caiita GitHub ¢ BHemunmu cucremamu.

Cnyx6bl

Haunewm Ml co cirysk6. THTerpanus XyKoB 1 crysk6 OCyIIeCTBIAsAETCS B pasziesie Settings
BAIIIETO PEMO3UTOPUS, KOTOPBIM BBI Y7Ke MOJIB30BAIKCH JIJIS I0OABJICHUST COABTOPOB U 13-
MEHEHUS BETKH, TTPe/IJIaraeMoii 1o yMordaHio. BaM Ha BEIGOD TPEIOCTABISAIOTCS IECATKI
cay K6, 6OJIbIIAst 4YaCTh KOTOPHIX OCYIIECTBJSAET MHTEIPAIMIO B JAPYTHE KOMMEPUECKUE
CHCTEMBI U CUCTEMBI C OTKPBITHIM CXOIHBIM KOOM. [10 6oJibIneii yacTi 910 CIrysKObI
HENPEPHIBHON MHTErPAIMHN, CUCTEMBbI CJIEKEHUS 32 ONMOKaMK U TIPOOIEMAMHU, CUCTEMBI
YaTOB U CHCTEMBI JJOKYMEHTUPOBaHM. PaccMOTpUM IpoIlecc HACTPOIKU HA TPOCTOM
npumepe. BoiOpas B packpbiBaiorieMcst crincke Add Service BapuanT email, BbI morajiere
Ha 9KpaH, MOKa3aHHbIN HA puc. 6.49.

Options Webhooks Add webhook

Collaborators Webhooks allow external services to ba notified when certain events happan on GitHub. When the specified events

Wi ks & Services happen, we'll send a POST request to each of the URLS you provide. Leam more in our Webhooks Guide.

Deploy keys
Services | i= Add service v
Services are pre-built integrations that perform certain actions w Araiatie Sacvios

on services check out our Service Hooks Guide.
email

Email

Puc. 6.49. KoHburypupoBaHue cny>obl 3N1eKTPOHHONM NOoYThI

B nannowm ciydae niesiqoK Ha KHOIKe Add service MPUBEIET K TOMY, YTO KaK/IbIH pa3
pu Jo6aBJIeHUN KeM-TO JaHHbIX B HALI PEIO3UTOPHIT HaM OyIeT IPUXOAUTh coobIie-
Hue. CiryskObl MOTYT CJIYHIATh COOBITHSI MHOKECTBA THIIOB, HO Yallle BCEro OHKM OTCJIe-
JKUBAIOT COOBITHUS OOABJIEHUS U BBIIOJHSIOT € [TOJYYEHHBIMU JaHHBIMU KaKHe-TO
JIEHCTBUA.

EcJi BBI XOTHTE OCYIECTBUTH HHTETPAIINIO KaKOU-TO cucteMbl ¢ GitHub, epBbim reiom
TIPOBEPHTE HATUYIE TOTOBOH CarysKOBI mHTerparni. K mprMepy, ecim st TeCTUPOBAHTIST
Ha CBOeil Ha3e KoJIa BbI MOJIb3yeTech cucTeMoit Jenkins, MOJKHO BKITIOUHTD BCTPOEHHBIH
PEKIM MHTErPAIUN ¢ 9TOU CUCTEMOH, 1 OHa Oy/IeT 3amyCKaThCst 1JIs1 JI00ro 100aBIs-
€MOTO B Balll PEMO3UTOPHUI KO/IA.
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XyKkn

Ecii Bam Tpebyercst uto-To Oostee crienuduaeckoe uirk cyskba, ¢ KOTOPOU Bbl XOTUTE
BBITIOJTHUTH UHTETPAIINIO, OTCYTCTBYET B CIIUCKE, MOKHO MPUOETHYTH K O0siee yHUBEP-
CaJIBHOIT crcTeMe XyKoB. XyKu, cBsizanHble ¢ GitHub-pernosutopuem, kpaiiie mpocTsl.
Bui ykassiBaere agpec URL, a GitHub no nporokosry HTTP oriipaBJisiet Ha aTOT ajpec
TIOJTE3HbIe TAHHDIE TSI TI0O0TO HY;KHOTO BaM COOBITHS.

B o61miem ciryuae Bbl HacTparBaeTe HeGOIBINY0 BeO-CI1ysKOY, CIy Aoy o nHhOpMaIno
ot GitHub-xyka 1 3aTeM COBEPIIAIONTYO KAKKE-TO ICHCTBYS C TIOJYYCHHBIME IAHHBIMU.

[lng BrItoYeHMS XyKa 1IeJKHITe Ha KHoTke Add webhook, kak miokazano Ha puc. 6.49.
Bbr okaskerech Ha cTpaHMUIle, TPEACTaBIeHHOI Ha puc. 6.50.

Options Webhooks / Add webhook

Collaborators 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 (JSON, x-ww-form-urlencoded, efc). More information can be found in our developer

Webhooks & Services doeimhantalion.
Deploy keys
Payload URL *
hitps:fexample.com/posirecaive
Content type
application/json
Secret

Which events would you like to trigger this webhook?
@ Just the push event.

Send me everything.
() Let me select individual events.

¥ Active
‘We will deliver event details when this hook is triggered.

Puc. 6.50. Bbibop koHdUrypauum xyka

KoHdurypannoHHble HACTPOIKH B IAHHOM CJIyYae OueHb IPOCTHL. B 60sIbIHCTBE CTy-
yaeB jioctaToyHo yka3aTh URL-azpec u cekpeTHBIN KJTI0Y, a 3aTeM HIeJKHYTh Ha KHOIKe
Add webhook. Bo3aMoKHBI pasHble BAPHAHTBI COOBITHIL, B Clydae KOTOPBIX BbI 3aXOTUTE
nosry4aTh narubie ot GitHub, — o ymomanuio a1o co6biTrie push, To ecTs obasieHue
HOBOTO KOJIa B JIIOOYIO BETKY BAlllero PEno3uTOPUSI.

Bot Hebonbiioii mpuMep BeO-cayKObI, KOTOPYIO MOKHO HACTPOUTH JJist 00paboT-
K1 Xyka. Mbl Bocmosibayemces gpeiimpopkom Sinatra Ha sisbike Ruby, Tak kak oH
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B JIOCTATOYHOM CTeIeHN MHTYWUTUBHO IMOHATEH MW ITO3BOJIAET JIETKO ITOCMOTPETD, YTO
MMEHHO MBI /IeJIaEM.

HpelIHOJIO)KI/IM, MbI XOTHUM I10JIy4aTb [TMCbMO, KOI'la OHpGZIGJIEHHbIﬁ YEJIOBEK OTIIPABJIAET
KO/ B OIIPE/ICJIEHHYIO BETKY HAIIIETO ITPOEKTA, PEAAKTHUDY A OHpelIeJIeHHbeI (l)aﬁﬂ. B atom
HaM ITIOMOJKET CJIEZIyIOH.II/HL/,I KO

require 'sinatra’
require 'json'
require 'mail’

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON

# c6op AaHHbIX, KOTOpbIE HaM HYXHbl
pusher = push["pusher"]["name"
branch = push["ref"]

# nonydveHue cnucka BCeX 3aTPOHYTHIX (aiinos
files = push["commits"].map do |commit]|
commit['added'] + commit[ ‘modified'] + commit['removed']
end
files = files.flatten.uniq

# npoBepka Mo 3afaHHbM KpUTepuAam

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

3nech Mbt GepeM nosryaaembie ot GitHub nanubie 8 hopmarte JSON 1 cMoTpuM, KTO UX
ABTOP, B KAKyI0 BETKY OHU OBLIN OMpaBJeHbl, Kakue (hailibl OKa3ainch 3aTpOHY THIMI
IIPpUCTaHHBIMU KOMMUTAMMU. 3&TeM MbI IIPOBEPAEM 3a/laHHbI€ KDUTEPUHN 1 ITOCHIJIaEM
cOO00IIIEHNE B CITyUae COBITA/EHVISL.

Jlist pa3paboTKK U TeCTUPOBAHS TOA0GHBIX Belleil ToTpeGyeTcst KOHCOMb pa3paboTanka
Ha TOM JKe 9KpaHe, IJle Bbl HACTPauBaeTe XyK. Bbl MoKeTe ITOCMOTPETh HECKOJIBKO I10-
CJIEJIHUX JIOCTABOK, KOTOPBIE /IS ATOTO XyKa MOMbITazics caenaarh caiit GitHub. Jlis kask-
JIOTO XYKa MOKHO ITOCMOTPETh BPEMSI IOCTABKY IAHHBIX, YCIIEIITHOCTD €€ TPOXO3KAEHUS,
a TaK’Ke TeJIO U 3aT0JIOBKU 3aIIpoca U 0TBeTa. Bee aTo CUIIBHO yIIPOIIAeT TECTUPOBAHLE
1 OTJIaJIKY XyKoB (puc. 6.51).
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Recent Deliveries

A 7 dacae288-4038-11e4-Sbac-c130e992644h 2014-10-07 17:4041 [eas

+" L] aff28888-4e37-11e4-9289-3531943588b 2014-10-07 173621 [maw

« Ul 98f37688-4e37-11e4-9588-227d13b2ccfc 2014-10-07 17:35:26 =
Request Response (® Comploted in 0.61 seconds. > Redeliver

Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64a191e

X-GitHub-Delivery: 9@f37688-4e37-11e4-9588-227d13b2ccfc
X-GitHub-Event: push

Payload

{
"ref": "refs/heads/remove-whitespace”,
"before”: "99d4feSbffafB27{8a%7cded@cbbOabbsa3seds”,
"after”: "93708a6c3349331bacTedc3c78c10bcBa68c1eles”,
"created": false,
"deleted”: false,
"forced": false,
"base_ref": null,
"compare”: “https://github.com/tonychacon/fade/compare/99d4fesbffaf...9370a6c33493",
"commits®: [
i
"id": "9378aBc3349331bacVedc3c7BclBbcBabBcleled”,
"distinct": true,
"message”: “"remove whitespace”,
"timestamp®: "2014-10-87T17:35:22+82:00",
"url®: "httos://eithub.com/tonvchacon/fade/commit/9370a6c3349331bacTedc3c78c10boBd60c

Puc. 6.51. OtnagoyHas nHdopmaums Ans XyKos

[lpyroii 3amedaTeIbHON BO3MOKHOCTBIO SBJISETCS BO3MOXKHOCTD TOBTOPHO TOCTAaBKHU
JIEOOBIX JIAHHBIX, TOJIE3HAST TIPU TECTUPOBAHUU CJIYKOBIL.

Jononnurenphyio nH(GoOpMaIuio 0 HAIMCAHUM XYKOB M THUIIAX JOCTYIIHBIX /IS 1IPO-
caymMBaHuA coObITHIT BbI HalizeTe B fokyMmenTaiuu GitHub-paspaborunka 1o agpecy:
https://developer.github.com/webhooks/.

API onga GitHub

CayKObl M XyKH YBEAOMJISIIOT O COOBITUSX, MPOUCXOASNINX B BAITMX XPAHUIHIIAX.
Ho xak 6biTh, eciiu TpeGyerest Gouee moapobHast nrdopmanusa? Uto gesnarh, eci Bbl
XOTHTE aBTOMATU3NPOBATH TaKUe JCHCTBUS, KakK 00aBIeHNE COABTOPOB UM OMETKA
pobieM?
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3nech Bam Ha nomornp npuxoaut API giua GitHub. Ha caiite GitHub B Halizere
MHOK€eCTBO IIPUKJIALHBIX IporpaMMHubIX uHTepdeiicos (Applications Programming
Interface, API), aBToMaTU3UPYIOUINX MPAKTUUECKH JI00bIe AeiicTBUA. B aToM pas-
JieJie MBI TIOTOBOPUM O criocobax ayrenTudukanmy u noakiaouerus k API, a Takske
o0 criocobax Jo6aBIeHsT KOMMEHTAPUEB K MPobJeMaM U M3MEHEHMsI CTaTyca 3armpoca
Ha BKJIouenue yepe3 API.

OcHoBbI paboTsl

BasoBoii Belbio ABJSETCS MPOCTON 3ampoc GET K KOHEUHOI TouKe, He Tpebyrotiei
ayTeHTU(UKAIA. ITO MOTYT ObITh CBEIEHHS O TIOJIb30BaTe/Ie WIN TIPeIHa3HAYCHHAST
TOJIBKO JIJIsT dTeHUsT nH(MOPMAIIUS U3 MTPOEKTa ¢ OTKPBITHIM MCXOAHBIM KOI0M. BoT 1mpu-
Mep TIOJIyUeHUS CBE/IEHNH O TToJTh30BaTe e schacon:

$ curl https://api.github.com/users/schacon

{
«login»: «schacon»,
«id»: 70,
«avatar_url»: «https://avatars.githubusercontent.com/u/70»,
# ...
"name": "Scott Chacon",
"company": "GitHub",
"following": 19,
"created_at": "2008-01-27T717:19:287",
"updated_at": "2014-06-10T702:37:23Z"
}

CymiecTBYIOT MUJJIMOHBI @HATTOTHYHBIX KOHEYHBIX TOUEK, TTPEIOCTABIISIONINX TaHHBIE
006 OpTaHm3aNNsX, TTPOEKTAX, MPOOIEMAX, KOMMUTAX — TTPAKTHYECKH 060 BCEM, UTO Ha-
XOJIUTCS B OTKPBITOM focTytie Ha caiite GitHub. BocmonnszoBatshess APT Moo faske
TUUTST BU3YAJTM3aIlie TPON3BONHHON pa3MeTKH Ha si3bike Markdown mmn moncka mrabroma
.gitignore.

$ curl https://api.github.com/gitignore/templates/Java
{

"name": "Java",

"source": "*.class

# MobunbHble WHCTpyMeHTbl Ana Java (J2ME)
.mtj.tmp/

# NaxkeTHble daitnbl #
*.jar
*.war
*.ear

# npocMoTp XypHana aBapuu BUPTYyanbHON MawuHbl http://www.java.com/en/download/
help/error_hotspot.xml
hs_err_pid*
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KoMMeHT1poBaHue npobnem

OjiHAaKO JIUIS PA3JIMYHBIX ICHCTBUIT HA caiiTe, TAKMX KaK KOMMEHTHPOBAHHUE TIPOOJIEMBI
WJTH 3aIIpOCa Ha BKJIOUYEHHUE MO0 MOJyUeHNEe 3aKPhIThIX JaHHBIX, BaM TOTpebyeTcst
ayTeHTU(OUKAIIHS.

Ee MOJKHO BBITIONTHUTE Pa3HbIMU criocobamMu. MokHO orpaHuduThCst 6a30BOH ayTeHTH-
dbukaiueil 10 UMEHU MOJIH30BATEISI U TTAPOJIIO, HO B O0IIEM CJIydae JIydIie BOCHOIb30-
BATHCSI JIMYHBIM MapKepoM jroctyrna. OH renepupyeTcst Ha Bkiaike Applications cTpanuibl
HacTpoiiku (puc. 6.52).

4> tonychacon Developer applications Reglster new application
Profile Do you want to develop an application that uses the GitHub API? Reglster an application lo generate OAuth tokens.
Account settings

Emails Personal access tokens Generate new token

Notification center
MNeed an AP| token for scripts or testing? Generale a personal access token for quick access to the GitHub API.

Billing
(@ Personal access tokens function like ordinary OAuth access lokens. They can be used instead of a password for Git

SSH keys over HTTPS, or can be used to authenticale to the AP| over Basic Authentication

Security

Applicationa Authorized applications

FRepositories
You have no applications authorized to access your account.

Organizations.

LU chaconcorp

GitHub applications
These are applications developed and owned by GitHub, Inc. They have full access to your GitHub account.

GitHub Team Last used on Ocl 6, 2014 | Revoke

Puc. 6.52. l'eHepaums mapkepa goctyna Ha Bknagke Applications
CTPaHWLbl HACTPOMKM

Bac nonipocaT ykasathb cdepy IeicTBUSA 3TOTO MapKepa U iaTh ero onucanue. [locra-
paifiTech ceaTh OTMMCAHIEe TAKIM, 9TOOBI IO HEMY MOYKHO OBLJIO JIETKO HAWTH MapKep,
KOT/Ia HATOOHOCTH B HEM OTTIA/IET U TOTPEOYETCST €TO YAATUTD.

Caiit GitHub nokasbiaer MapKep BCEro OJMH pas, I09TOMY He 3a0yAbTe ero CKOIIM-
poBatb. [locie aToro BbI MOKeTe YKa3bIBATh €0 BMECTO MMEHHU MOJIb30BATES 1
napoJist JiJist ayTeHTUUKAIUY B BAIIUX CIIEHAPUSAX. DTO OY€Hb YI0OHO, TaK KaK BbI
MOJKETe OIPAHUYUTH JINANIA30H CBOMX JIEHCTBUIL, 2 MapKep B JII0O0H MOMEHT MOXKHO
YHUYTOKHTb.

Kpome Toro, BbI moJTydaeTe JOTOJTHUTETLHOE TIPEUMYIIIECTBO B BUJIE TOBBIIIEHISI OBICTPO-
neiictBust. be3 ayrenTudukaum Bel MOKeTe feaaTh Becero 60 3ampocos B yac, a moce
ee TTPOXOKICHNST KOJTMUECTBO 3aTTPOCOB B uac BospacTaeT 710 5000.
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JlaBaiiTe MOCMOTPUM Ha ITPOLELYPY 10OABIEHUST KOMMEHTAPHS K OJ[HO 13 HAIIIUX TIPO-
6em. K mipriMepy, Mbl XOTHM TIPOKOMMEHTHPOBATH pobaemy Homep 6. /lis atoro Ham
norpebyercs caenars HTTP-3anpoc POST K cTpaHuIle repos/<nonb3osaTtenb>/<xpa-
HUnnwe>/issues/<Homep>/comments C TOJIBKO YTO CTEHEPUPOBAHHBIM KaK 3ar0JI0BOK
Authorization mapkepom.

$ curl -H "Content-Type: application/json" \
-H "Authorization: token TOKEN" \
--data '{"body":"A new comment, :+1:"}' \
https://api.github.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",
s
"created_at": "2014-10-08T07:48:192",
"updated_at": "2014-10-08T07:48:192",
"body": "A new comment, :+1:"

}

Ecim temepb mocMOTpeTh Ha MEMOYKy 006CYsKACHUs TAaHHON TPOOJIEMBbI, BBl YBUAUTE
TOJILKO 4TO OTIPABJICHHBII KOMMeHTapwii (puc. 6.53).

0 tonychacon commantad just now

A new comment, ol

Puc. 6.53. KoMMeHTapui1, OTnpaBnieHHbIi nocpeactsoM API ans GitHub

ITpumensts AP MOKHO TIPAKTUIECKH JIJIsT JIIOOBIX ONEPAIUil Ha caliTe: CO3IaHsI U Ha-
CTPOWKM KOHTPOJBHBIX TOUEK, CBSI3BIBAHIS MOTB30BATENEN € MPOOIEMAMHU U 3aTTPOCa-
MU Ha BKJIIOYEHUE, CO3/IAHNS U PeJTaKTHPOBAHNS METOK, I0CTYTIA K TAHHBIM KOMMUTA,
CO3/IaHUS HOBBIX KOMMHUTOB U BETOK, OTKPBITUS, 3aKPBITHS W CIUSHUSA 3aIIPOCOB Ha
BKJIIOUEHIE, CO3/TAHNS 1 PE/ITAKTHPOBAHUS TPYII, KOMMEHTHPOBAHNUS CTPOK KOJIA B 3a1IPO-
ce Ha BKJIIOUEHIIE, TONCKA 1I0 CAliTy 1 MHOTOTO JIPYTOTO.

M3MeHeHWe cTaTyca 3anpoca Ha BKIIYEHME

Bor emnte ogun nocneanumit IpuMep, KOTOpblf/.I MbI paCCMOTpPUM B ATON IjlaBe, TaK KakK
OH MOJKET IIPUTO/IUTHCA BaM IIpH pa60Te C 3allpoCaMM Ha BRJIIOYEHUE. C Ka’XbIM KOM-
MUTOM MOKeT ObITb CBA3AHO O/IHO NJIM HECKOJbKO COCTOHHI/IIL/'I, II0O9TOMY CYHIECTBYET
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MPUKJIAHON TPOTPAMMHBINA WHTEPdEiic, TO3BOIAONNN 1006aBISITh COCTOSIHUE WU
Jies1aTh K HeMy 3aIpoc.

K stomy nntepdeiicy nmpuberaer G0JIBIMUHCTBO CIyK6 HEMPEPBIBHON MHTETPAIMN 1
TECTUPOBAHWSI C 1EJIBIO TIPOBEPKHU TIPUCTAHHOTO KOJIa 1 (POPMUPOBAHUS OTUETA B CITyYae,
€CJIM KOMMUT TIPOTIENT BCE TECTHL. BbI MOKETE BOCIIONB30BATLCS UM, K TIPUMEPY, YTOODI
IIPOBEPUTH KOPPEKTHOCTH (hOPMATHPOBaH¥st COOOIIEH st (DUKCAIINHM, CJIEI0BAHNE AaBTOPA
KOMMMUTA BalllMM MOKENAHUAM, IPABUILHOCTD MTOAMMCH KOMMUTA — CJIOBOM, BBITIOJTHUTD
JIE0ObIE TIPOBEPKU.

TIpearonoKuM, Bbl HACTPOILIH JIJIsI CBOETO PEMIO3UTOPHUSI XYK, CBSI3bIBAIOIUICS C KOMITAKT-
HOIT Be6-CIIy:K60i1, KOTOpast MPOBEPSIET CTPOKY Signed-off-by B coobiiennn hukcarum.

require 'httparty’
require 'sinatra’
require 'json'

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON
repo_name = push['repository']['full_name']

# npocmoTp Bcex coobweHui pukcauuu
push["commits"].each do |commit|

# nouck cTpoku Signed-off-by
if /Signed-off-by/.match commit['message']
state = 'success'
description = 'Successfully signed off!’
else
state = 'failure’
description = 'No signoff found.'
end
# oTnpaBKa COCTOAHMUSA Ha calT GitHub
sha = commit["id"]
status_url = "https://api.github.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,
:headers => {
'Content-Type' => 'application/json',
'User-Agent' => 'tonychacon/signoff',
'Authorization' => "token #{ENV['TOKEN']}" }

end
end
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K cuacTbio, IIOHATD 9TOT KOz pocTo. B gannoM o6paboTurKe XyKa Mbl IPOCMATPUBAEM
BCE TOJIBKO YTO IIPUCIaHHBIe KOMMUTBI, MIIEM B MX COOOUIEHNIX (DUKCALUN CTPOKY
Signed-off-by u Beimmosansem HTTP-3anpoc POST k cTpanuiie /repos/<nonb3oBa-
Tenb>/<penosuTopuit>/statuses/<sha_kommuta> KoHeuHoil Toukn API ¢ ranubiMu
O COCTOSTHUU.

B namHOM cirydae MOXKHO TTOC/IATh JIaHHBIE cOCTOsTHUS (success, failure, error),
onmcanue mpouctieminero, URL-anpec cTpanuiier, Ha KOTOPOH MOJIB30BATENb MOXKET
TIOJIYYUTD JOTIOJTHUTEIbHYTO I/IHCl)OpMa]_II/IIO, a B CJIy4ae, eCcji ¢ OMHUM KOMMUTOM CBA3aHbI
HECKOJIBKO COCTOSTHUIA, ellle ¥ KOHTEKCT. Be/lb 0T4eT 0 COCTOSTHUN MOJKET TIOCTATh KakK
cayskba TeCTUPOBAHMSI, TaK ¥ CJIy:KOa MPOBEPKH, MOAOOHAS OMMCAHHO; Pa3InIaThCst
OHU OYIYT TOTHKO KOHTEKCTOM.

Eciin npu HaJMuum 9TOTo XyKa KTO-TO OTKpoeT Ha caiite GitHub HoBbIii 3anpoc Ha
BKJIIOYEHHUE, MOKET BO3HUKHYTh CUTYAIlUSsT, TOKA3aHHast Ha puc. 6.54.

@ schacon commented 33 minutes ago Collaborator

Removing whitespace in the files.

[l schacon added some commits 31 minutes ago

5 properly signed off - & IF4BFdS
@ forgot to sign off ¥ ce7aazs
Add more commits by pushing to the r hitesg branch on tonych ffade.

® Falled — No signoff found. - Details

Merge with caution!

) [  }~ Merge pull request
You can also merge branches on the command line.

Puc. 6.54. CocTosiHne KoMMUTa, NoslyyeHHoe Yepes API

O6paTuTe BHUMaHKE HA TAJIOYKY PSIZIOM ¢ KOMMUTOM, Y KOTOPOTO €CTh CTPOKa Signed-
off-by, U KPECTUK PAZOM C IPYTUM KOMMUTOM, aBTOP KOTOPOTO 3a0bLT 106aBUThH
noanuck. IIpu a3ToM 3ampoc Ha BKJIIOUEHHME MPUHUMAET COCTOSTHUE MOCJeIHeT0 KOM-
MHTA B BETKE W BBIBOJUT TPEAOCTEPEKEHUE B Cydae, KOTJA ero CAUSHUE HEBO3-
MoxxHO. Kpaline pekoMmeHngyem Bam noJsib3oBatbed atuM API 171 pe3ynbratoB Te-
CTUPOBaHUA, YTOOBI M30EKATH CIYUYANHOTO CAUAHUS ¢ KOMMUTOM, HE MPOTIE/ UM
TecTUpPOBaHUeE.
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Ot nonb3oBatensa Octokit

XoTs B IaHHOM TJIaBe MBI PACCMOTPEJN MPAKTHIECKN BCe, YTO KACAETCS CIOKHBIX
n poctbix HTTP-3ampocoB, CyImecTByeT HECKOIBKO OMOIHOTEK OTKPBHITOTO NCXOTHOTO
KOJIa, TO3BOJISTIONIX paboTats ¢ atuM API B Gostee cBoboamoM crire. Ha MomenT Ha-
MUCAHUs TAHHOW KHWUTH TOIECPKUBANNCH TaKkue s13bIkH, Kak Go, Objective-C, Ruby
u NET. JTononHuTe1bHY0 HHPOPMAIHIO 00 3TOM MOKHO MOJYYUTh HA CTPAHUILE
http://github.com/octokit.

Hageemcst, 4T0 5T HHCTPYMEHTHI TOMOTYT BaM HacTpouTh caiit GitHub, onrumusuposas
ero oy cobeTsennyio cxemy paborsl. [Tosnas foxkymentanust Ha API v pykoBoacTBO 110
pelenunio TUIOBBIX 3a/1a4 HaX0AATCA Ha cTpanulle https://developer.github.com.

3aK1roueHne

Tenepb BBl — mosib3oBaTesb caiita GitHub. Bel ymeere coznaBaTh yueTHbIE 3aIUCH,
PYKOBOAUTDH OpraHusalieii, cosnaBatbh U OOHOBJIATH PEMO3UTOPUM, BHOCUTD BKJIA]
B Uy>KMe IPOEKTHI ¥ TPUHUMATH BKJIA/IbI OT JAPYTUX TT0JIb30BaTesel. B cienytomieii riase
BbI IO3HAKOMUTECH C elife Ooiee MOIHBIMI HHCTPYMEHTaMU ¥ Haii/ieTe Psiji COBETOB, M0~
MOTAIOINX OTBICKATh PEIIeHNe B CIIOKHBIX CUTYaIUsIX. Bee aTo c/ieaet Bac HACTOSIIUM
akcrepToM 1o Git.



Git-nHcTpyMeHTapun

K HacrosiieMy MOMEHTY BbI y7Ke U3YYHIH OOMBITMHCTBO HEOOXOIMMBIX JIJIsT TOBCETHER-
HOU pabOThI KOMAH/I i pabOYMX CXEM, UCTIOIb3yEMbIX JIJIs yipaBierns Git-pernosuroprem
1 MCXO/JIHBIM KOZIOM. BbI perniu psj 3ajiad, cB43aHHbIX ¢ (ailinamu ciexenus u hux-
CcaIly COCTOSTHYS, a TAaKyKe ONIYTUIN Ha COOCTBEHHOM OTIBITE, HACKOJBKO MOIIHBIMK
HHCTPYMEHTAMU SABJSIOTCS 00JIaCTh MHAECKCUPOBAHUS U 0OJIETYeHHBIE TIPOTIENYPbI
BETBJICHUS U CJAUSHUS.

[Tpumra mopa /1eTaabHO PACCMOTPETh PSI/T BBICOKOIIPOM3BOIUTENBHBIX OTIepaInii, Ko-
TOPBIE, BO3MOKHO, He TIOTPeOYIOTCST BaM JIJIST PETEH ST PyTUHHBIX 33/1a4, HO B KAKOH-TO
MOMEHT MOTYT ITPUTOIUTHCSL.

Bbibop Bepcun

B Git ecTb HECKOJIBKO CIIOCOOOB BbI60pa OIipe/IeJIEHHBIX KOMMUTOB WJIN JiMalla30Ha
KOMMUTOB. Z[aJIeKO He BCE U3 HUX OYE€BU/HDbI, HO UX CJIE€IYET 3HATD.

OpnHa Bepcus

[MoHsiTHO, 4TO O6palIeHNe K KOMMUTY MOKHO BBITIOJHUTD YePe3 ero KOHTPOJIbHYIO
cymmy SHA-1, Ho cymiectByioT u GoJiee yuoOHbIe A/ BOCIPUATH BapraHThl. B aToM
pasjiesie Mbl TIEPEUNCITMM PA3JIMYHbIE CITOCOOBI CCHIIKU Ha OTACTbHBII KOMMHUT.
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KopoTkui BapmaHT SHA

Cucrema Git 10cTaTOUHO yMHA, YTOOBI 110 HECKOJbKIUM IIEPBLIM CUMBOJIAM Xellla pac-
[I03HATh, KAKOI KOMMUT Bbl uMeeTe B BUAy. [J1aBHOE, 4TOOBI YacTHYHASA KOHTPOJIbHAS
cymma SHA-1 cocrosiia XoTst Obl U3 YeTbIPEX CUMBOJIOB U Obljla YHUKAJIbHOM, — TO €CTh
B TEKYIIEM PETIO3UTOPUH €if I0JIKEH COOTBETCTBOBATH BCETO OIUH OOBEKT.

HpelIHOJIO)KI/IM, BbI 3allyCKaeTe KOMaH/y glt ].Og 1 HaXO/IUTE€ KOMMMT, B KOTOprﬁ BbI
H063BHHPIKaKHeJN)KOHCTPYKTHBHbKEOCO6€HHOCTHI

$ git log

commit 734713bc047d87bf7eac9674765ae793478c50d3
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Jan 2 18:32:33 2009 -0800

fixed refs handling, added gc auto, updated tests

commit d92197@aadf@3b3cf@e71becdaab3147ba7lcdef
Merge: 1c@02dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’
commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>
Date: Thu Dec 11 14:58:32 2008 -0800

added some blame and merge stuff

B namtom cydae BoiGepeM KOMMUT 1¢002dd. . .. Eciu Temeph BOCTIOIh30BaThCS KOMAH-
Joit git show /11 pasHbIX BapUAHTOB HAIIMCAHUS KOHTPOJIBHON CYMMBI, TO Pe3yJbTar
BO BCEX MMOKA3aHHBIX Jajiee cIydasix OyIeT ONHAKOBBIM (pasyMeeTcsi, IIPU YCJIOBHH,
YTO MUHUMAJIbHAS VIMHA KOHTPOJIBHON CYMMBI COOTBETCTBYET €IUHCTBEHHON BEPCHUM):

$ git show 1c@02dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
$ git show 1ce02d

[lnst Barmx 3navennii SHA-1 Git MoskeT IpeZIcTaBUTh KOPOTKHE, YHUKAIbHbBIE COKPa-
mienvst. loGaBus K Komatjie git log mapamerp - -abbrev-commit, Bb mosyunte Habop
COKPAIIEHHBIX ¥ BMECTE C TeM YHUKAJIBbHBIX 3HAUEHWIT; T0 YMOTYAHHIO IJTHHA COCTABJISIET
ceMb CIMBOJIOB, HO TIPU HEOOXOAMMOCTH OHA YBEJUYNBAETCS 10 pasMepa, o0ecreunBa-
OIIEero YHUKAIbHOCTh KOHTPOJIBbHOM cymmbl SHA-1:

$ git log --abbrev-commit --pretty=oneline
caB82a6d changed the version number

085bb3b removed unnecessary test code
allbef® first commit

B o6iem caryyae st yHUKAIBHOCTH B PAMKAX IIPOEKTA JIOCTATOYHO YKA3aTh OT BOCHMU
J10 J1IeCSATH CUMBOJIOB.
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K mpumepy, B TaKOM KPYITHOM ITPOEKTE, KaK siipo Linux ¢ ero 6osiee 450 ThicstaaMu KOM-
MUTOB ¥ 3,6 MIJLTHOHA 0OBEKTOB, HE CYIIECTBYIOT IBYX 00BEKTOB, KOHTPOJIbHASA CyMMa
SHA xoTopbix coBrazaia 6s1 6osiee ueM B epsbix 11 cuMBoax.

NMPUMEYAHME MO NOBOAY SHA-1

MHorve nonb3oBaTeny 03aboyeHbl TEM, YTO B KaKOW-TO MOMEHT B UX PEMO3UTOPUK MOTYT
OKasaTbCsl ABa 06bEKTA C OAMHAKOBBLIM 3HaueHneM SHA-1. YTo npon3oiaeT B 3TOM criyyae?

Mpeanonoxum, Bbl NbITaeTeCh BLINMONHUTL (urKcaumio obbekTa, xew SHA-1 koToporo cosna-
[3AeT C XeLeM Apyroro 06bekTa, yXKe CyLecTByoLWero B 4aHHOM peno3utopun. Cuctema Git
06HapY>XWT 3TOT NpeablayLLMin 06beKT B 6a3e AaHHbIX, U C ee TOUYKM 3PEHUS OH YXXe ByaeT
3anucaH. B pesynbTarte npu 6yaylmx nposepkax Bbl Bce BpeMs byaeTe nosyvaTtb AaHHble
nepBoro obbekTa.

[Jpyroe peno, 4to NoAo6HbLIN CLEeHapuid NMpakTUYeckn HeBeposiTEH. Pa3mep Xel-CyMMbI
SHA-1 coctaBnsieT 20 6aiiT, unm 160 6uT. Konuyectso cyyaliHbiM 06pa3oM XeLMpPOBaHHbIX
061bEeKTOB, HeOBX0ANMOE AJ1st rapaHTUPOoBaHUs 50-NPOLIEHTHON BEPOSITHOCTU €AUHCTBEHHOIO
COBMaZieHusi, COCTaBNsieT npumepHo 280 (BoT opMyna pacyeTa BepOSiTHOCTM COBMaAEHMS
p = (n(n—1)/2) x (1/2160)). 310 1,2 X 10%*, nnun 6onee TPUNINOHA TPUINIMOHOB BapNAHTOB,
yTo B 1200 pa3s bosblue KONMYeCTBa NECYMHOK Ha 3eMe.

BoT npuMep, AEMOHCTPUPYIOLLMI, HAaCKOIbKO HEBEPOSITHOM BELLbIO SIBMSIETCS COBMajeHue
3HaueHui SHA-1. Ecnin 6bl BCe 6,5 MUIMapaa XXuTeneit Halen nnaHeTbl 3aHUMannch npo-
rPaMMUPOBAHNEM, KaXKAYI CEKYHAY KaXAbl U3 HUX MPOM3BOAMA Bbl KONMYECTBO KOAQ,
paBHOEe KOAY, HanncaHHOMY 3a BCHO MCTOPUIO CyLLeCTBOBaHMS sapa Linux (a 31o 3,6 MunnmoHa
Git-06beKTOB), U OTNpPaBAsA Hbl 3TOT KOZA B OAWH OrPOMHBIN Git-peno3unTopuid, noTpebosa-
N10Cb 6bl NOYTK 2 roga, 4YTobbl UNCNO OB6BLEKTOB B 3TOM PEMO3UTOPUN AOCTUIMIO BEMNYMHDI,
HeobxoamMon ansi obecrieyeHns 50-NpoLEHTHON BEPOSITHOCTU coBrageHus SHA-1 y napsl
06bekToB. Kyaa Bhilie BEpOSITHOCTb TOrO, YTO ABa YieHa pabouen rpynnbl 6yayT oAHOBpe-
MEHHO, HO HE3aBWCUMO APYr OT Apyra CbeAeHbl BOIKAMU.

CcCbIIKM U3 BETOK

Camblii IpocToii criocob BeIGOPa OIPEAEIEHHOI0 KOMMUTA TPEOYET HAIMUKS CChLIKI Ha
HTOT KOMMMUT U3 BeTKU. B aToM cirydae B Jir000ii KomMaH e, riae Tpedyercst ykasaTh 00b-
eKT-KOMMMUT, MOKHO Oy/IeT UCII0JIb30BaTh UM BeTKH i sHauenne SHA-1. Hanpuwmep,
ecan BeTKa topicl ccblmaeTcsd Ha KOMMUT ca82a6d, MpOCMOTP ITOCTEHEr0 KOMMUTA
B BETKE MOJKHO OCYII[ECTBUTDH IBYMS KOMaH/aMU:

$ git show ca82a6dff817ec66144342007202690a93763949
$ git show topicl

ITocmotpets 3nauenue SHA, na koTopoe ccbliaeTcsl BeTKa, WU [TOHATD, KaK BBITJISST
npuBeeHHbIe TprMepsbl B TepMuHax SHA, mossosistet cayxkebHas Git-mporpamMma rev-
parse. Ciy:keGHbIE TPOrPaMMBI OYYT MOAPOOHO paccMaTpuBaThes B riaBe 10; a moka
CKasKeM TOJIbKO, YTO 9Ta IIporpaMma IpejiHasHadena /sl HUI3KOYPOBHEBLIX ollepaiuil
U B TTOBCEMHEBHON paboTe K Heil mpuberaior He vacto. Ho B cUTyaImsx, KOT/ia HyKHO
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MOHATh, YTO UMEHHO TIPOUCXOJIUT, OHA He3aMeHnMa. BoT pe3ysbrar ee npuMeHeHus
K Ballleil BeTKe.

$ git rev-parse topicl
ca82a6dff817ec66144342007202690a93763949

CoKpalleHns XypHasa CCbI/TOK

Opnoii u3 Beteit, kotopyio Git sesaet B (hOHOBOM peskUMe, SBJISETCS BeleHne JKypHala
CCBLJIOK, B KOTOPOM XPaHATCA CChLIKK yKa3areseir HEAD 1 BETOK 3a I10CJie[HUIE HECKOJIBKO
Mecs1eB.

[l IpocMOoTpa aTOTO JKypHAJIa UCIOIb3yeTcst KoMaHia git reflog:

$ git reflog

734713b... HEAD@{@}: commit: fixed refs handling, added gc auto, updated
d921970... HEAD@{1}: merge phedders/rdocs: Merge made by recursive.
1c002dd... HEAD@{2}: commit: added 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

B Buzie aToit Bpemennoit nctopun Git coxpaHseT JaHHBIE O KaKA0M U3MEHEHWHN BEPITTHBI
BeTkH. [T03BOJISIIOT 9TH JIaHHbIE YKasbIBaTh U Ha OoJiee cTapblie KOMMUTBL. Harpumep,
4TOOBI TIOCMOTPETH, Ky/Ia CChLIAICI yKa3aresb HEAD IISITh 1IaroB Hasall, UCIOJIb3yiiTe
CCBIIKY @{Nn}, KOTOPYIO MOKHO YBHU/IETh B BBIBOJIMMBIX JIAHHBIX KOMaH bl reflog:

$ git show HEAD@{5}

ITOT CUHTAKCHUC HCIIOJIb3YETCA 1 B CJIydae, Koraa Tpe6yeTc51 ITOCMOTPETb, B KAKOM CO-
CTOAHNN Hpe6bIBa]Ia BETKa HEKOTOPOEC BPEMA Ha3al. HaHpI/IMep, 4TOOBI YBUIETH, KaK
BBITJIA/Ie/Ia BETKA BY€Pa, CJIEeAYET HAIllNCaTh:

$ git show master@{yesterday}

Bur yBuanuTe, 4To OBLIIO Ha BEpIIMHE BETKU BYEPa. ITOT C110cob pa60TaeT TOJIBKO JIJIA
AaHHbBIX, KOTOPbIC BCC CIIIC HAXOAATCA B BallleM JKyPpHaJI€ CCbIJIOK, ITO9TOMY €TI0 HEBO3-
MOJKHO HCIIOJIb30OBAaTbh AJIA ITPOCMOTPpAa KOMMUTOB, BO3PACT KOTOPLIX IIPEBbLIIIAECT HE-
CKOJIbBKO MECAIIEB.

[lnst mpocMoTpa nH(GOpMaIUy U3 KypHala CChLIOK B TAKOM Ke (hopMare, Kak B BBIBO-
JIUMBIX TAaHHBIX KOMaHABI git log, ncnomb3yiiTe BapuanT git log -g:

$ git log -g master

commit 734713bc047d87bf7eac9674765ae793478c50d3

Reflog: master@{@} (Scott Chacon <schacon@gmail.com>)

Reflog message: commit: fixed refs handling, added gc auto, updated
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Jan 2 18:32:33 2009 -0800

fixed refs handling, added gc auto, updated tests
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commit d92197@aadf@3b3cfee71lbecdaab3147ba7lcdef

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’

BaxHo moHuMaTh, 4TO BBIBOAMMbBIE 9TON KOMAH/ION JAHHBIE KACAIOTCS NCKITIOUUTETbHO
JIOKaJIbHOU MH(DOPMAIMK, — 9TO )KYPHAJI COOBITHII Baliero pernosutopus. JJs ayskoi
KOITUH BaIIEro PEIIO3UTOPHS CCHUIKK OYAYT YIKe APYTUMHE; a CPasy Mocjie KJIOHUPOBAHMS
JKYPHAJ OKQKeTCs ITYCTBhIM, TaK KaK B PETIO3UTOPHH ellle He COBEPIIAIOCh HUKAKNX OTlepa-
nuit. Komanga git show HEAD@{2.months.ago} mact pe3yJsbrar TOJIbKO B ciIydae, Korjaa
IIPOEKT KJIOHUPOBAH (oJIee ABYX MECSIIEB Ha3al, — €CJIM Bbl BBINOJHIIN KJIOHUPOBAHUE
[SATh MUHYT Hasajl, pesyJibrata He Oy/Ier.

CcCbIfikKM Ha Npeakos

YKazaTb KOMMUT MOKHO U gepes ero poauTeid. CumBoma * B KOHIIC CCBIJIKMN C TOYKHN
3peHuma Git COOTBETCTBYET IIPEJIKY KOMMMUTA. HpelIHO]IO)KI/IM, Y BacC €CTb IPOEKT CO
CTIetyIoIIe NCTOPHei:

$ git log --pretty=format:'%h %s' --graph

* 734713b fixed refs handling, added gc auto, updated tests

* d921970 Merge commit 'phedders/rdocs’

I\

| * 35cfb2b Some rdoc changes

* | 1c002dd added some blame and merge stuff

|/

* 1c36188 ignore *.gem

* 9b29157 add open3_detach to gemspec file list

[l mpocMoTpa mpenbIAyIero KOMMHUTA TOCTAaTOYHO HamucaTh HEAD”, 4TO O3HAYaeT
«pomutenb HEAD».

$ git show HEAD"

commit d92197@aadf@3b3cfoe71becdaab3147ba7lcdef

Merge: 1c@02dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>
Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

[Tocsie cnMBoIa » MOKHO YKa3aTh YNCIIO: HAITPUMED, 3arnich d92197072 o3HaYaeT «BTOPOI
npeaok komMuTa d921970». ITOT CHHTAKCUC TPUMEHSIETCSI TOJIBKO B CIydae KOMMUTOB
CJIMSAHN, Y KOTOPBIX CYIIECTBYET HECKOJIBKO ITPe/IKoB. [1epBblil popuTesb — 3TO BETKA,
Ha KOTOPOH Bbl HAXOAMJINCh B MOMEHT CJIUSHUS, 2 BTOPOI — KOMMUT Ha BETKe, KOTOPas
HOJIBEPIJIACH CAUAHUIO:

$ git show d921970~

commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>
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Date: Thu Dec 11 14:58:32 2008 -0800
added some blame and merge stuff

$ git show d92197072

commit 35cfb2b795a55793d7cc56a6cc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date: Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes

Jlpyroe pactipoctpaHeHHOe 0003HAYEHHE [TPEIKAa — CUMBOJI ~. OH TaKKe COOTBETCTBYET
CCBIJIKE Ha IIEPBOTO POANTEJIS, 103TOMY 3arucu HEAD~ 1 HEAD” skBHBasIeHTHbBI. Pasinuns
MIPOSBJISAIOTCS, KOT/IA BBl yKa3blBaeTe HOMeP. 3arnch HEAD~2 03HAYaeT <IIePBLIi IIPeIoK
MEPBOTO MPEJKA», TO €CTh (DAKTUUECKU <«JIAYIIKA», — IIPU 3TOM MTPOUCXOIUT TIEPEXO/L
OT 3aJIaHHOTO MIPeJIKa BriyOb yKazaHHOe 4ncJio pa3. K mpumepy, 171t OKa3aHHOI paHee
ncropun HEAD~3 f1aeT cJieiylonuil pe3yJibTar:

$ git show HEAD~3

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d

Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

Emte aTo MosxHO 3amucarb Kak HEADAM, 4TO OIIATh JKe O3HaYaeT IIepBOTo IPejiKa epBOro
IIpeJiKa IIEPBOro IpejKa:

$ git show HEADA™A

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d

Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

VYkazaHHble 0003HAYEHUST MOKHO KOMOUHUPOBaTh. K IpuMepy, BTOPOro popuTeIist mpe-
JIBIYTIEH CCBIJIKY (TIPU YCJIOBUM, UTO 3TO KOMMUT CJANSTHUS ) MOYKHO ITOJIyYUTh, HAIINCAB
HEAD~372.

[lMana3oHbl KOMMUTOB

Temepb, KOT/IA BB HAYINUINCH CCHIITATHCS HA OTAETbHBIE KOMMUTBI, pazbepeMcst ¢ TTpo-
I[eypoii CCHITKN Ha UATTa30H KOMMUTOB. JTO YacTO HY;KHO TPH YIIPABJIEHIH BETKA-
MU: eCJI BETOK MHOTO, IMEHHO CChIJIKA Ha AWANa30H OTBeYaeT Ha TaKoil BOIIPOC, Kak,
K mprMepy: «Kakne HapaGoTKI 13 HTOM BETKH €liie He GBI CTUTBI B OCHOBHYTO BETKY 7>

[1Be TouKK

Yaie Bcero AnamnazoH KOMMUTOB 0003HAYatoOT ABYMsI Toukamu. [To cyTu, Tak BbI
obparaerech K Git ¢ KOMaH/ION ONPEIETUTD AUANA30H KOMMUTOB, JOCTUKUMBII 13
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O/IHOTO KOMMUTA, HO HEJOCTHKUMBIIL U3 APYTroro. PaccMOTpUM HCTOPUIO KOMMHTOB
c puc. 7.1.

A < B < E < F <— master

© <« D <«€— experiment
Puc. 7.1. \cTopusi KOMMWUTOB, Ha NpUMepe KOTOPOW Mbl 6yIEM YKa3biBaTb [iManasoH

[Ipenmnonoxum, HaM HYKHO OTIPe/leJIUNTh, Kakas nHpOpMallus U3 BeTKN experiment
IOKa He cjinTa B BeTky master. Utobbr cucrema Git mokasajia BaM TOJIbKO CIICOK TaKUX
KOMMMUTOB, CJIEAYET HallUCaTb ma ster.. exper‘iment — 9TO O3Ha4YaeT «BC€ KOMMUTDI U3
BETKU experiment, oTcyTCTBYyIOIINE B BeTKe masters. /[y KpaTKOCTH U HATJISHOCTH B
paccMaTprBaeMbIX IIPUMEPaX Mbl 6y[[eM YKa3bIBaTb Ha lUarpaMMax He peaJibHble ITaHHbIE,
BBIBOZIMbIE KOMaHI01 log, a 6yI<BbI B IIOPSIKE UX MOSIBJIEHN !

$ git log master..experiment

D
C

Y106bI paccMoTpeTh 06paTHyIO CUTYyallMi0 — BCE KOMMUTBI U3 BETKU master, OTCyT-
CTBYIOIIINE B BETKE exper‘iment, — A0CTATOYHO IIOMEHATH ITOPAIAOK CJI€JOBaHUA BETOK.
CIMcok Taknx KOMMUTOB 00ECITIEYNT BaM 3alliuch experiment. .master:

$ git log experiment..master

F
E

ITO NPUTOAUTCSI, KOTAa TPeOyeTcst MOIePKUBATh BETKY experiment B aKTyaJIbHOM
COCTOSIHUU U OCYIIECTBJISITh IIPeIBAPUTENIbHBIN TPOCMOTP IaHHBIX, KOTOPbIE Bbl CO-
Gupaerech B Hee CJuTh. Ellle JaHHBINH CMHTAKCUC YaCTO UCIIOJIB3YETCST JIJIST TPOCMOTPA
uH(bOPMAIIH, KOTOPYIO BbI COOMPAETECH OTIPABUTD HA yIAJIEHHBIN CEPBEp:

$ git log origin/master..HEAD

ITa KOMaH/la oKaXkKeT BaM BCe KOMMUTBI B TEKYIIel BeTKe, OTCYTCTBYIOIME B BETKE
master Ha cepsepe origin. IIpu 3amycke komanabl git push u3 BeTKH, KOTOPAs CIACIUT
3a BETKOW origin/master, Ha cepBep OY/IyT MepefiaHbl UMEHHO KOMMHUTBI, (DUTYPUPYIO-
e B BBIBOJMMBIX KOMaH/Iol git log origin/master. .HEAD manubix. Ecsim ommycTuTh
onHy n3 yacreii 3amucH, Git mozgcrasut Tyna HEAD. K mpumepy, komanna git logorigin/
master.. JaeT Takou e pe3yJsbTaT, Kak U IIOKa3aHHasd paHee KOMaH/a, IOTOMY YTO
BMecTo riporyiieHHoro ¢parmenTa Git mogcrassieT HEAD.

MHoXecTBeHHas! Bblbopka

3amuch ¢ IBYMsI TOYKAMU TI0JIe3Ha KaK COKpaIeHHbIil Baprant. Ho mopoit, 4to6bl yKa-
3aTh HYJKHBIH BaM KOMMWUT, TPeOYeTCsT MepeyrncinTh Hosee ABYX BETOK, — HAIpUMep,
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JUIST TIPOCMOTPAa KOMMUTOB M3 BETOK, OTCYTCTBYIOIIUX B TOW BETKE, B KOTOPOU BBl Ha-
xoaurech. B Git aTo ocTuraeTcs mpu MOMOIIY CUMBOJIA A UJI TTapaMeTpa - -not repes
MMeHeM BETKH, KOMMUTBI U3 KOTOPO BBl He XOTUTE BU/eTh. Cirerytoriye Tpu KOMaH bl
9KBUBAJICHTHDI:

$ git log refA..refB
$ git log ~refA refB
$ git log refB --not refA

ITOT CHUHTAKCHUC yA00eH TeM, YTO [IO3BOJISIET YKa3aTh B 3a1poce GoJiee IBYX CChLIOK,
YTO HEBO3MOXKHO B CUHTAKCHCe ¢ IByMs Toukamu. Hampumep, eciid Bbl XOTUTE YBUIETD
BC€ KOMMMTBI, JOCTUKMMBIE 110 CChLIKe refA i refB, HO HEJJOCTUKUMBIE 110 CCBLIKE
refC, MOKHO HaIlMCaTh TaK:

$ git log refA refB ~refC
$ git log refA refB --not refC

ITO MO3BOJISIET TOJIyYUTb OY€HDb MOMIHYIO CUCTEMY 3alIPOCOB Ha U3MEHEHNE, IIPU3BAHHYO
TIOMOYb BaM BBIFACHUTDH PEAJIbHYIO CUTYaINIO C BETKaMU.

Tpw TOUKM

IMoceHMiT BApHAHT 3aMTUCH JIJIST BRIOOPA MAa30Ha KOMMUTOB — TPHU TOYKH, 0003HA-
yalolne, YTo HaC MHTEPeCYIOT KOMMUTBI, IOCTHUKMUMBbIE TI0 OTHON 13 JIBYX CCBIJIOK, HO He
o 06erM OIHOBPeMeHHO. Bepremcst k paceMoTpenHoMy TprmMepy. IToObI TOCMOTPETD
KOMMMTBI, KOTOPbIE HaXO/ISITCSI TOJIbKO B BETKe master niin TOIbKO B BeTKe experiment,
HO He B 00enX BETKAX OMHOBPEMENHO, MOJKHO HATHCATD:

$ git log master...experiment
F

N om

Erie pa3 HartoMH#MM, 4TO 3Ta KOMaH/[a JaCT HaM CTaHapTHBIN BBIBOJ, TPOCTO B HEM
OyzeT cojepsKaTbess HHGOPMAIIHS TOJIBKO 00 9THX YeThIPpeX KOMMUTAX, Kak 0OBIUHO,
YHOPSIIOYEHHBIX TI0 JIaTe CO3/AaHUSI.

C aT0ll KOMaH/ION YacTO UCIOJb3YIOT apaMeTp - -left-right, mosBosisioniuii mno-
CMOTPETD, C KAKOW CTOPOHBI JMAMTA30HA HAXOAUTCH KK KOMMUT. DTO YBETMUNBAET
MPAKTUYECKYIO IEHHOCTD JTAHHBIX:

$ git log --left-right master...experiment
F

v VvV A A

E
D
C

ITH UHCTPYMEHTBI IAI0T BAM BO3MOKHOCTD 00bsICHUTH crcTeMe Git, Kakoit KOMMUT WJTH
KOMMMUTBI BBl XOTUTE U3YUUTh.
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l/IHTepa KTMBHOE MHAEKCUPOBAHUE

Bwmecrte ¢ Git mocTaBisieTcs mapa ciieHapueB, 00JTerJaionx pereHne HeKOTOPBIX
3a/1a4 M3 KOMaH/HOW CTPOKU. B aTOM pasjiesie Mbl PACCMOTPUM HECKOJIBKO MHTE-
PAKTUBHBIX KOMaH/I, ITIO3BOJIAIOINNX BKJJIIOYATh B KOMMUTBI TOJIbKO OITpE/I€JICHHDbIE
KOMOWHAIMY WJIH 9acTh (HaiioB. ITO TOTE3HO B CAYIASIX, KOTAA PE3YIBTAT PelaK-
TUPOBaHUA (baﬁHOB BbI XOTUTE COXPAHUTDb B HECKOJIbKNX KOMMUTAX, a HE B O/THOM
6otbiioM. TaKoil TTOX0/ TAaPAHTUPYET, YTO BAIIH KOMMUTHI OYAYT MPEACTABICHBI
KaK JJOTHYECKHU Pa3/eJieHHble HaOOPBI MI3MEHEH T, KOTOPBIE JIETKO 3aIeHICTBOBATH CO-
TPYAHUYAIONIM ¢ BaMu paspaborunkam. /lobaBieHre K Koman/e git add mapamerpa
-i mam --interactive nepeBogut Git B peKUM MHTEPAKTHUBHONU 000JOUYKU U Ja€T
MIPUMEPHO TaKOW pe3yJibTaT:

$ git add -i
staged unstaged path
1: unchanged +0/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1lib/simplegit.rb

*¥** Commands ***
1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help

What now>

DaxTHyecKkn 9Ta KOMaH/[a TIOKA3bIBAET COAEPIKIMOE 0OIACTH HHAEKCAIUH — TI0 CYTH, OTY
uHMOPMATIMIO BBI Oy YKV ObI U TIPY MTOMOTITM KOMaH/Ib git status, IpocTo B TaHHOM
cJIydae oHa TIpejicTaBieHa B 6osiee cskaToM U MHGOPMAaTHBHOM Bu/e. VIHeKCHpOBaHHbIe
U3MEHEHUS 0TOOPAKAIOTCS CJIEBA, 2 HEMHIEKCUPOBAHHbBIE — CITPaBa.

Curenom uzet pasnen Commands. 371eCh MOKHO BBITIOJTHUTD PSAJL ONEPAIIAi, BKIOYAsS
nHeKcupoBanue (hailoB, OTMEHY 3TOH olepanny, HHAEKCUpoBaHue yacteil (hailios,
mobaBIeHITe HEOTCAEKIMBAEMBIX (DANTOB M TIPOCMOTP HOBON MHMOPMAITNY, KOTOPAsT
HO/IBEPIiIach MHEKCHPOBAHNUIO.

MHaekcnpoBaHue alinos 1 ero oTMeHa

Ecsu BBecTn 2 ntmt u B oTBeT Ha Tpuramierne What now>, crieHapuil CIIPOCHUT, KaKue
(haiizrer BBI XOTHTE TPOMH/IEKCUPOBATH:

What now> 2
staged unstaged path
unchanged +0/-1 TODO
unchanged +1/-1 index.html
3: unchanged +5/-1 lib/simplegit.rb
Update>>

1:
2:
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[lnsg unnexcaruu daiiio TODO u index . html goctaTouyHo yKa3aTh UX HOMepa:

Update>> 1,2
staged unstaged path
* 1: unchanged +0/-1 TODO
* 2: unchanged +1/-1 index.html
3: unchanged +5/-1 1lib/simplegit.rb
Update>>

CuMBOJI * psijioM ¢ UMeHeM (haiiia O3HAUA€ET, YTO OH BHIOPAH JIJIst MHEKCUpoBaHust. Eciiu,
HUYEro He 700aBJistst, HAKATH KJaBuiy Enter B oTBer Ha npurianienue Update>>, Git
BO3bMET BCE BHIOPAHHbIE HA JIAHHBIE MOMEHT (hailyibl ¥ TIPOUHIEKCUPYET HX:

Update>>
updated 2 paths

*¥** Commands ***
1: status 2: update 3: revert 4: add untracked

5: patch 6: diff 7: quit 8: help
What now> 1
staged unstaged path
1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 lib/simplegit.rb

Kak Bunnte, Tenepn (aiiabsl TODO 1 index . html mponHiekcpoBanbl, a aiin simplegit.
rb — moka "et. Ecsii B 3TOT MOMEHT y Bac TIOABUTCS JKeJTaHe OTMEHUTD WHAEKCHPOBa-
Hue paiisia TODO, BOCIIOJIb3YyHTECH TapaMeTPOM 3 miin r (0T CJIOBa revert — BO3BpaliaTh
B TIePBOHAYATIbHOE COCTOSTHUE):

*¥** Commands ***
1: status  2: update 3: revert 4: add untracked

5: patch 6: diff 7: quit 8: help

What now> 3
staged unstaged path

1: +0/-1 nothing TODO

2: +1/-1 nothing index.html

3: unchanged +5/-1 lib/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

Eciu ceituac nocmorpers Ha cocrosuue Git, Bel oOHapyskute, uto (aiia TODO yaanen
U3 00J1aCTH MHIEKCHPOBAHUSL:

*¥** Commands ***
1: status  2: update 3: revert 4: add untracked

5: patch 6: diff 7: quit 8: help
What now> 1
staged unstaged path

1: unchanged +0/-1 TODO

2: +1/-1 nothing index.html

3: unchanged +5/-1 lib/simplegit.rb
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YT06bI HOCMOTPETD, KAKKE JKe N3MEHEHUST BbI IIPOMHAEKCHPOBAJIH, UCIIOAb3YiTe KOMaH-
ny 6 v d (ot ciioBa diff — passaymst). Bl mosrydunre CIiMcoK MHAEKCUPOBAHHbIX (QaiijioB,
1 OCTAHETCSI YKa3aTh, BHOCUMbIe KaKUMU (hailtaMu n3MeHeHUsT BaC MHTEPECYIOT. JTO
aHaJIoT BBO/IA B KOMAaH/IHOM CTPOKe KoMaH/ibl git diff --cached:

*¥*%k Commands ***
1: status 2: update 3: revert 4: add untracked

5: patch 6: diff 7: quit 8: help
What now> 6
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”>

Itu 6a30BbIE KOMAHIBI O3BOJSIOT 00ABIATH (hailjibl B 061aCTh MHIEKCUPOBAHIS
B UHTEPAKTUBHOM peKUMe, HECKOJIBKO YIIPOIas BaM sKU3Hb.

NHaekcnpoBaHue N3MEHEHWN

Ente Git mo3BosisieT MHIEKCUPOBATH TOJBKO OT/IebHbIE YacTu (aityioB. K npumepy, ecim
BbI BHecin B haiiy simplegit.rb aBa uaMeHeHUs U XOTUTE TPOUH/IEKCUPOBATH TOJIBKO
O/THO U3 HUX, I€JIA€TCA 9TO OYEHDb ITPOCTO. BBGZ[I/ITB B CTPOKRY IIpUTJIAIlIEHNSA MHTEPAKTUB-
HOII 0600uKK napameTp 5wy p (0T cj1oBa patch — ucnpasnenue). Bac crpocsr, kakue
(banII)I Bbl C061/IpaeTem) NHIEKCUPOBATb YaCTAMU; 3aTEM JIJIA Ka)KHOI'/JI qacTn BbI6p3.HHOFO
(aiina OyayT 110 ouepeau 0ToOpasKaThes 100aBIEHHbIE M3MEHEHNUSI ¢ BOIIPOCOM, XOTHUTE
JIN Bbl UX MHAEKCUPOBATH!:
diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index ddS5ecc4..57399e0 100644
--- a/lib/simplegit.rb
+++ b/1lib/simplegit.rb
@@ -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,/,3j,3,8,e,?]?
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Kax BUANTE, Yy BaC €CTb MHOKECTBO BaprUaHTOB nerictBuil. BBoj cuMBoJIa ? 1103BOJISIET
YBUAETDH I€peY€Hb JOCTYITHBIX BaM BapMaHTOB!

Stage this hunk [y,n,a,d,/,j,J3,g,e,?]? ?

y - stage this hunk

n - do not stage this hunk

- stage this and all the remaining hunks in the file

- do not stage this hunk nor any of the remaining hunks in the file
- select a hunk to go to

- search for a hunk matching the given regex

leave this hunk undecided, see next undecided hunk

- leave this hunk undecided, see next hunk

- leave this hunk undecided, see previous undecided hunk
- leave this hunk undecided, see previous hunk

- split the current hunk into smaller hunks

- manually edit the current hunk

- print help

v NN RAX UL N0M Q v
1

Kaxk mpaBuiio, caMbiMu BOCTPeOOBAHHBIMU OKA3bIBAIOTCS TIAPAMETPDI Y U N, YKA3bIBAIO-
I[1e, XOTUTE Bbl UM HET UHAEKCHPOBATH KOHKPETHDIH (hparMeHT, HO UHOT/IA TPebyeTCst
MH/IEKCUPOBATh HECKOJIBKO (hparMeHTOB BMECTE WJIH OTJIOXKUTH peliienne Ha notom. [locie
YACTUYHOTO MHEKCUPOBaHUs (haiisia nHGOPMAIUS O €10 COCTOAHIU OY/IET BBITJISIETh TaK:

What now> 1
staged unstaged path
1: unchanged +0/-1 TODO
2: +1/-1 nothing index.html
3: +1/-1 +4/-0 lib/simplegit.rb

[TocmoTpuTe, KaK MHTEPECHO BBITAANT WHMOpMaIms o coctogunu daiiia simplegit.
rb. OHa 1MoKa3bIBaET, UTO Tapa CTPOUYEK MIPOMH/IEKCHPOBAHA, a BTOpas mnapa — HeT. To
€CTh BBl YACTUYHO MPOMHAEKCUPOBAIH 3TOT (haiin. Terepb MOKHO 3aBEPIIUTD PabOTy
C UHTEPAKTUBHBIM CIIeHAPUEM U 3aIyCTUTh KOMaHy git commit auig dukcanmm cocto-
SHUSA YaCTUYHO WH/IEKCUPOBAHHBIX (hailioB.

Bripouem, [uist yacTUYHON nHAeKcauu (HailioB BaM He 00sI3aTeIbHO IEPEXOAUTH B Pe-
JKVIM HHTEPaKTUBHOTO 100aBJIeHUsT — JIJIs1 3aIlyCKa HTOTO CLIEHAPUS J0CTaTOYHO HabpaTh
B KOMaH/THOH cTpoke KomMaHy git add -p msm git add --patch.

Pesknm paboTsi ¢ pparmeHTamMu (hailIoB TaKKe MOKET MTPUMEHSITBCST JIJIST YACTHYHOTO BOC-
CTaHOBJICHUS (haliJIoB KOMaH/ION reset - -patch, g mepexo/a K Hy;KHOMY (hparMeHTy
1pu rnomoiu Komauibl checkout --patch u st ckpbiThs yacrteii (hailjioB KOMaHI0N
stash save --patch. [TogpoGHO 5TH KOMaH/IbI OY/IYT OITUCHIBATHCS TIPH PACCMOTPEHUN
GoJiee CHEUATN3UPOBAHHBIX BADHAHTOB UCIIOIb30BAHUSL.

CKpbITME N OYNCTKA

Yacto B0 BpeMs paboThl HAJl IPOEKTOM, KOT/Ia BCE €Ille HAXOAUTCS B GeCrops/I0uHOM
COCTOSTHUM, BO3HUKAET HEOOXOAUMOCTD MIePeTH B IPYTYIO BETKY U MOpaboTaTh HaJ
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ApyruMm actekToM. IIpo6aema B ToM, 4TO GUKCHPOBATH PAOOTY, CAETAHHYIO HAIOJOBUHY,
4TOOBI TT037KE K HEll BEPHYTHCSI, BbI HE XOTUTE. B TaKoil cuTyalyu BaM Ha IIOMOIIb [TPH-
JleT Komanza git stash.

ITpu ee BLIIOJHEHUH BCE COAEPKUMOE Paboueil Ak — TO €CTh OTPEAAKTUPOBAHHDIE
oTCeRKUBaeMble (Dafibl 1 MHAECKCUPOBAHHBIE M3MEHEHUST — COXPaHSETCS B CTEKe He-
3aBEPIIEHHBIX M3MEHEHUH, OTKY/Ia BbI UX MOJKETe JA0CTaTh B 060N YIOOHBIH st Bac
MOMEHT.

CKpbiThe Ballen paboThl

YT00bI IOCMOTPETH, KaK 9TO paboTaet, OTpeqakTUpyiiTe mapy (ailjioB cBOero mpoeKTa
" IponH/ieKcupyiTe oauH u3 Hux. Komanya git status nokaxer, 4To cocTosiHue mpo-
€KTa U3MEHUJIOCh:

$ 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: lib/simplegit.rb

Ecau teriepb BBI pemnTe repenTy B IPYTyI0 BETKY, He (PUKCUPYST PE3YJTBTATOB CBOEM
paboThl, UX MOXKHO IPOCTO CKPbITh. ClipsTarh Bee B Oydep 1mo3Boser KoManaa git
stash unu git stash save:
$ git stash
Saved working directory and index state \
"WIP on master: 049d078 added the index file"

HEAD is now at ©49d078 added the index file
(To restore them type "git stash apply")

B pesyuibrate pabouast marka OKa3bIBAETCsI OUUIIIEHHOI:

$ git status
# Ha BeTke master
nothing to commit (working directory clean)

Temmepb MOKHO JIETKO MEHSTH BETKU U pa60TaTb HaJl IpyTuM (hparMeHTOM MPOeKTa —
BCE€ USMEHEHUA XPaHATCA B CTEKE. yBI/IIIGTb COAEPIKUMOE CTEKA IMTO3BOJIAET KOMaH/1a git
stash list:

$ git stash list

stash@{0}: WIP on master: 049d078 added the index file

stash@{1}: WIP on master: c264051... Revert "added file_size"
stash@{2}: WIP on master: 21d80a5... added number to log

B namem CJIydae onepalusda CKPbITHA YK€ /IBa Ppa3da BbITIOJTHAJIACH, IOITOMY B 6y(1)epe
XPaHUTCA TPpU BapuaHTa Hapa60TOK. HOC]Ie,ZIHHH CTPOKa BbIBO/la HCXOZIHOP,I KOMaH/Ibl
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stash mojckasbIBaeT HaM, Kak BEPHYTh cripsTaHHbie B Oydep u3MeHeHus B pabouee
cocrosaue. [lyg aToro ucnosb3yercss koManaa git stash apply. Ecau sxe BbI XoTHTe
BepHYThCst K paboTe HaJl Bepcueii, coxpaneHHol B 6ydep paHee, yKakuTe ee HOMEP, Ha-
npumep git stash apply stash@{2}. Bes ykasanusa nomepa Git BosBpamiaer B paboTy
TocJIe/IHIE COXpaHeHHbIe B Gydepe u3MeHeHus:

$ git stash apply

# On branch master

# Changed but not updated:
(use "git add <file>...

to update what will be committed)

#
#
# modified: index.html
# modified: 1lib/simplegit.rb
#

Kax Busiute, cucrema Git BephyJia B (haiisibl Bce n3MeHeHMsT, KOTOPbIe Bbl OTMEHUJIH, CO-
xpanuB ux B 6ydepe. B 1anHOM ciiydae Mbl BO3BpAIAIU cojepskumoe Oydepa B UUCThII
pabouunii KaTaJIor 1 B TY JKe BETKY, U3 KOTOPOU OHM ObLIM COXPAHEHBI; HO JIJIsT YCIIEITHOTO
BO3BPAIIEHUS COCTOSTHUSA B PAGOTY 9TH YCI0BUS 0653aTEJIBHBIMU HE ABJISIOTCS. MOKHO
CKPBITh U3MEHEHUsT O/IHOU BETKHU, IIEPEUTU HA [PYTYIO U MOIMbITATHCS BCTABUTD U3Me-
HEHHOE COCTOsTHYE Ty/1a. BoJiee TOTo, Ha MOMEHT U3BJIeYeH s coiepsKuMoro us Gydepa B
paboueii marke MOIyT HAXOJUTHCS OTPENAKTUPOBAHHBIE (hAllIbl ¢ He3ahUKCUPOBAHHBI-
MU U3MEHEHUSIMU — €CJIM BCTaBUTh JlaHHble 6e3 1pobiem He nosyuurcs, Git coobmuT
0 KOH(JIUKTE CAUSHUS.

ITocne usBiaeyeHus nHbopmaiui 13 6ydepa (aiiibl, KOTopbIe 10 moMeleHus B Oydep
ObLIN [TPOMHIEKCUPOBAHBI, ABTOMATUYECKHU B 9TO COCTOSIHIE He BepHYyTCst. Bam morpe-
GyeTcst BBIIOJIHUTD KOMaHLy git stash apply ¢ mapameTpoM - -index, KoTopas ocyliie-
CTBUT MOBTOPHYIO MHEKcalnio. ITo6bl cpasy BEpHYTh HaHHbIE U3 Oydepa B HCXOAHOE
COCTOSIHME, HYKHO HAIIUCATD:

$ git stash apply --index

# On branch master

# Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

(use "git add <file>..." to update what will be committed)

#

#

#

#

# Changed but not updated:

#

#

# modified: 1lib/simplegit.rb
#

HpI/I I9TOM KOMaH/la apply TOJIBKO BO3Bpallla€T /lTaHHbI€ B BETKE, HO M3 CTEKa OHU HU-
Ky/la He JIeBaIOTCA. Y6parb ux 13 cTeka o3BoJisger KoMmanja git stash drop ¢ umenem
yaaJsasieMoro (bparMeHTa:

$ git stash list

stash@{0}: WIP on master: 049d078 added the index file

stash@{1}: WIP on master: c264051... Revert "added file_size"
stash@{2}: WIP on master: 21d80a5... added number to log
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$ git stash drop stash@{e}
Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

Bripouewm, cymiecTByet Takske KoMaHza git stash pop, koTopas Bo3BpaiaeT CoxpaHeHHYIO
B Oydepe nHGOPMAIIIIO B BETKY U HEMEJIEHHO yaassieT ee us Oydepa.

Bonee cno)Hble BapuaHTbl CKPbITUS

¥ komanjpl stash cyuecTByeT psji IapaMeTpoB, KOTOPbIe MOI'YT BaM IIPUTOJUTLCS.
Bo-niepBbIx, jocTaTouHO MTOMyJIsipeH nmapaMmeTp - -keep-index komaHbl stash save.
Hasmmume atoro mapamerpa coobuiaer Git 0 TOM, 4TO He HY5KHO CKPbIBATh JJAHHBIE, ITPO-
WH/IEKCUPOBAaHHbBIE KOMaH/ION git add.

Ona npuMeHsieTcst B CIy4asx, KOTjia Bbl XOTUTe 3a(hUKCUPOBATH TOJBKO YACTh BHECEHHBIX
M3MEHEHMIA, a OCTaJIbHbIE XOTUTE COXPAHUTH, YTOOBI BEPHYTHCSA K paboTe ¢ HUMU HO3Ke.
$ git status -s

M index.html
M lib/simplegit.rb

$ git stash --keep-index

Saved working directory and index state WIP on master: 1b65bl17 added the index
file

HEAD is now at 1b65bl7 added the index file

$ git status -s
M index.html

Taxske 4acTO BO3HUKAET CUTYAITUST, KOT/Ia TPEOYETCS CKPHITh HEOTCJIEKUBAEMbIE (DailsIbl
BMecTe ¢ oTcaeknBaeMbiMU. [To ymosruanunio komania git stash coxpanser ToabKo
(aiier u3 obmactu nHAekcupoBanus. Ho mapamerp --include-untracked win -u 3a-
cTaBysieT cuctemy Git COXpaHATh TaKKe BCe HEOTCAeKIBaeMble (Dailibl.

$ git status -s

M index.html

M lib/simplegit.rb
?? 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
$

Haxower, ¢uar - -patch npuBoauT K Tomy, 4to Git BMECTO CKPBITHS BCeX MOAUMUITHI-
POBaHHBIX (DAIJIOB HAYMHAET CIIPAITIBATH BAC B MHTEPAKTUBHOM PEKUME, KaKue (Daitibt
BBI TIPEITIOYNTAETE CIIPSITATH, & KAKIE CIEYET OCTABUTD B paboueil marke.

$ git stash --patch
diff --git a/lib/simplegit.rb b/lib/simplegit.rb
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index 66d332e..8bb5674 100644

--- a/lib/simplegit.rb

+++ b/1lib/simplegit.rb

@@ -16,6 +16,10 @@ class SimpleGit
return “#{git_cmd} 2>&1" .chomp

end
end

+
+ def show(treeish = 'master')
+ command("git 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

OTMeHa CKpbITbIX U3MEHEHWIA

MoskeT BOHUKHYTH CUTYAIHsI, KOT/IA TIOCJe BO3BpallleHust u3MeHeHuil u3 Oydepa
BbI BBITIOJIHSIETE HEKYIO Pa0OTY, & MOTOM XOTUTE OTMEHUTH U3MEHEHUsI, BHECEHHBIE 13
6ydepa. Komananst stash unapply B Git Het, HO Hy:KHBIIT 3(D(HEKT MOKHO TOTYIUTD,
€CJIM CHavaJia M3BJieub CBsi3aHHBIE ¢ OY(ePOM MCIIPABJIEHMS, & 3aTEM MTPUMEHUTD UX
B PEBEPCUBHOM BHUJIE:

$ git stash show -p stash@{@} | git apply -R

Eue pas HanmoMuHaeM, 4TO €CJIM HOMEpP BEPCUU He yKasaH B siBHOM Buje, Git Geper
(bparMeHT TaHHBIX, CKPBITHIN TTOCTETHIM:

$ git stash show -p | git apply -R

Cy1iiecTByeT BO3MOKHOCTD CO3/IATh TICEBIOHUM 1 I00aBUTH B CBOIO Bepcnto Git KoMaH Ty
stash-unapply. Hampuwmep:

$ git config --global alias.stash-unapply 'l!git stash show -p | git apply -R'

$ git stash

$ #... work work work
$ git stash-unapply

Co3paHne BETKU U3 CKPbITOro parMeHTa

Eciit ckpbITh HeKkMe HapabOTKH, OCTaBUThH UX Ha HEKOTOPOE BpeMs B Oydepe, a Tem
BPEMEHEM TIPOJIOJIKUTH PabOTY B BETKE, U3 KOTOPOiT ObliIa CKPbITa HHMOPMAIIU, B UTOTE
MOJKHO CTOJIKHYTBCS ¢ CHTyaI[eld, KOr/a TIPOCTO B3Th U BEPHYTH JaHHbie 13 Gydepa
He yaactes. Cutyalus, Korja Bo3BpalleHue JaHHbIX COIPOBOXK/AAeTCA TOIBITKON OT-
perakTpoBaTh (haiii, KOTOPBIH ¢ MOMEHTA CKPBITHS ObLIT MOAMMUIIMPOBAH, TPUBOUT
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K KOH(DJIUKTY CIUsIHUS, TPeOyIoNeMy Baiero paspetienus.. HaMHOro mpoiie mpore-
CTUPOBATD CKPBITbIC U3MEHEHUS KOMaH/oi git stash branch. Ona co3maet HOBYIO
BETKY, TIEPEXOJIUT K KOMMHUTY, B KOTOPOM BbI HAXOAUJIUCH HA MOMEHT CKPBITUS Pabo-
TBI, KOTIUPYET B HOBYIO BETKY cojiepskumoe Gydepa u 0UnIIaeT ero, ecii U3MeHEHUsI
MPOIIJIH YCIEITHO:

$ git stash branch testchanges
Switched to a new branch "testchanges"
# On branch testchanges

# Changes to be committed:

(use "git reset HEAD <file>...

to unstage)
modified: index.html

Changed but not updated:
(use "git add <file>...

to update what will be committed)

modified: lib/simplegit.rb

HH HHHHHH B

Dropped refs/stash@{0} (fo@dfc4d5dc332dlcee34a634182e168cd4efc3359)

IT0 yHoOHbILi c1I0cO6 JIErKO BOCCTAHOBUTD CKPBITIE M3MEHEHUST U IPOLOJIKUTD PaboTy
C HUMU B HOBOU BETKe.

OuuncTka pabouen nanku

B HekoTOpBIX cUTYaIMAX JIydllle He CKPbIBATh PE3YJIbTaThl CBOETO TPy/ia uin (aiibl,
a n36aBUTHCST OT HUX. DTO MOJKHO CJIEIaTh KOMAH/ON git clean.

Vnanenue tpebyercst, 4ToObI yOpaTh Mycop, CTEHEPUPOBAHHBIN MTyTEM CJAUSHUN WK
BHEIITHUMU MHCTPYMEHTaMH, UK 4TOOBI M30aBUThCS 0T apTedakToB cOOPKH B POIECCE
ee OYMCTKH.

C 970l KOMaH/IOI HYKHO OBITH KpaliHe aKKypPaTHBIM, TaK KaK OHA [IPeHA3HAYEHA JIJIsT
yIQJIEHUsT HEOTCJIEKUBaeMbIX (hailyioB u3 paboueii marku. /[azke ecyiu BbI TIEPEyMaeTe,
BOCCTAaHOBHTH COJIEPIKUMOE TAKUX (DAFJIOB, KAK MTPaBIJIO, Oy/IeT HEBO3MOKHO. Besomactee
BOCIIOJIB30BAaThCA KOMaHAOM git stash --all, ynansoiieii u3 mMamku Bce COAEePKUMOE,
HO € TIOCJIEYIOIINUM €T0 cOXpaHeHueM B Oydepe.

[Tpenmnososkum, Bbl Bce-Taku XOTUTE YAIUTh KOMaH/101 git clean mycopHbie (haiiiibl
WU OYHCTHUTH Balry pabouyto marnky. /st yaaaeHvst u3 aToii Marmku BCeX HeOTCIeKUBa-
eMbIX (hailJIoB UCIOIb3YHTEe KOMaHLy git clean -f -d, KOTOpas MOJHOCTHIO OYUIIAET
nanKy, youpast He ToJIbKO (hailsibl, HO U BiIoKeHHbIe manku. [lapamerp -f (cokparenue
ot cyioBa force — 3aCTaBJIsITh) O3HAYAET IPUHYUTEJBHOE YATIEHIE, TOYEPKUBAS, YTO
BbI JICHCTBUTEJILHO XOTUTE TO C/IEATb.

Ecim sxe BaM MHTEpeCHO IIOCMOTPETb Ha pe3yJ/IbTaThbl y/lajleHus, UCII0Ib3yiTe 1apa-
METP —n, KOTOPBIN TOBOPUT cucteme: «ChIMUTUPYH yaaleHe U MOKaKKi MHE, 4TO OyIeT
yaJIeHO».
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$ git clean -d -n
Would remove test.o
Would remove tmp/

ITo YMOJTHaHUIO KOMaH/la git clean yYAaJiA€eT TOJbKO HEOTCJIEKUBAEMbIE d)aﬁ]lbl, HE
no0GaBJIEHHbIE B CIIMCOK UTHOPUPYeMbIX. JI060ii (ail, MMst KOTOPOro COBNAAAET ¢ Iia-
6Ji0HOM B (bailyie . gitignore, coxpanurcs. UToObl yIaJUTh U UX, HAIIPUMED yOpaB Bce
reHepupyemsie B rporecce cO0pKu (hailjibl ¢ PACIIUPEHUEM . O C LIEJIbIO TOJHOM OUMCTKI
c6opku, 1obaBbTe K KOMamzie clean nmapaMerp -X.

$ git status -s

M lib/simplegit.rb

?? build.TMP

?? 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/

Ecau BbI TOuHO He 3HaeTe, K KAKUM ITOCJIE/[CTBUSIM MTPUBE/IET BHITTOJHEHNE KOMaH-
Ibl git clean, Bcerma pobagiistiiTe K Heil mapaMeTp -n, YTo0bI MOCMOTPETh Ha PE3YJib-
TaT mepej TeM, Kak yKasaThb rapaMerp -f 1 IIPOBOJNTH peasbHOe yaanenue. /pyroii
c110c06 KOHTPOJISI HaJl IIPOLECCOM JaeT HapaMeTp —i, BKIOYAIONIMii HHTePaKTHBHbIIL
PEKUM.

Botr TIpUMEDP BBITIOJTHEHWA KOMaH/Ibl OUUCTKN B MHTECPAKTUBHOM PEKUNME.

$ 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>

ITO IaeT BaM BO3MOKHOCTD TI0 09epe/Ii PACCMOTPeTD Bee yaassieMble (haiiTsl NIH B MH-
TEPAKTUBHOM PEKUME YKa3aTh MMabI0H yAATeHNST.

Moanuck

Banaropapst mmdposanuio cucrema Git siBiisiercst 6€30MacHOM, HO TIOJHOCTBIO OHA HE
3amuiiena. /ug nposepku toro dakra, yTo 1epecobliaeMblie yepes Vurepuer aiisbt
HCXOJIAT U3 JIOBEPEHHOI0 UCTOUHNKKA, B Git cyllecTBYyeT HeCKOIbKO BAPUAHTOB MO/[ITUCH
1 TIPOBEPKH UCXOAHOTO Kozia Ipu oMoty rnporpammbl GPG.
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3HakoMcTBO ¢ GPG

YT00BI IMETH BO3MOKHOCTD YTO-TO TIOAIICHIBATH, BAM MIPEK/IE BCETO HYKEH HACTPOEH-
woIi B mporpamMMe GPG 11 ycTaHOBJIEHHBIT JIMYHBIN KITIOY.

$ 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

Ecau kimova y Bac 1oka HeT, creHepupyiiTe ero KomaH0i gpg - -gen-key.

gpg --gen-key

Yr06b1 3actaBuTh Git UCIIOIB30BATH IS MOAIIMCH Balll 3aKPHITHII KJIIOU, YCTAHOBUTE
3HaUYeHue KOH(UTYPAIIMOHHOTO IapamMeTpa user.signingkey:

git config --global user.signingkey ©A46826A

Teneps Git Oyzer 110 yMOJTUAHIIO UCIIOAb30BATh 9TOT KJIIOY JIJIst OAUCH TETOB 1 KOM-
MUTOB.

Moanuck Teros

[Tocuie nactpoiiku 3akpbitoro GPG-kiioua ero MoKHO UCIIOJIb30BATh JIJIsI TOIIUCH
HOBBIX TeTOB. /[0CTaTOYHO 3aMEHUTD TTapaMeTp -a MapaMeTPOM -S:

$ 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

Ecom 3armyctiTh 17151 5TOTO Tera KOMaHIy git show, Bl yBUINTE TPUCOEAMHEHHYIO K TETY
GPG-noamucs:

$ 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 vl

iQEcBAABAgAGBQITZbQ1lAA0JEFO+sviABDDrzbQH/@9PfE51KPVPlanr6qlv4 /Ut
LQxfojUWiLQdg2ESIItkcuweYg+kc3HCyFejeDIBwIdpXt@OrY26p05qrpnG+85b
hM1/PswpPLuUBSr+oCIDj5GMC2r2iEKsfv2fIbNW8iWAXVLOWZRF8BOMfqX/YTMbm
ecorc4iXzQu7tupRihs1bNkfvfciMnSDeSvzCpWAH17h8Wj6hhqePmLm91AYgnKp
8S5B/1SSQUEAjRZgI4IexpZoeKGVDptPHxLLS38fozsyidQyDyzEgIxcIQVMXxVi
RUysgqjcpT8+iQM1Pb1GfHRAXAhuOgN5Fx06PSaFZhqviWFez]28/CLyX5q+0IVk=
=EFTF
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commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the verison number

[poBepka Teros

[TpoBepka MoOAINCAHHOTO Tera BBIMOJHIETCSI KOMaHIo0i git tag -v [uma-Tera]. dra
KOMaH/1a uctosbsyet s nposepkr GPG. [l ee KOppeKTHON paboThl HYKHO, 4TOOBI
B BallleM XPpaHUJIUIIE KJIIO‘{eﬁ IIPUCYTCTBOBAJ OTKprTI)HL/,I KJIIOY aBTOPa, IMTOCTaBUBIIIETO
IIOAIINCDH.

$ git tag -v v1.4.2.1

object 883653babd8ee7ea23e6a5c392bb739348bleb61

type commit

tag vi1.4.2.1
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 E@66 C9A7 4A7D COC6 D9A4 F311 9BO9A

Eciiu OTKpBITBIN KJII0Y aBTOPa Y BaC OTCYTCTBYET, Bbl YBUIUTE HEUTO TTOJI00HOE:

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°'

Mognucb KOMMUTOB

B noBbix Bepcugax Git (ot v1.7.9 u Bblle) mosiBUIACh BO3MOKHOCTD MTOAMCHIBATH OT-
JlesibHble KOMMUTBL. Eciin Bbl IIpe/iiioynTaere MOANUCLIBATD He Teru, a CaMi KOMMMUTBI,
nobaskTe K KOMaHe git commit mapamerp -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 ©A46826A, created 2014-06-04

[master 5c3386c] signed commit

4 files changed, 4 insertions(+), 24 deletions(-)
rewrite Rakefile (100%)

create mode 100644 lib/git.rb

Jl1st mpocMOoTpa 1 IIPOBEPKHU TaKUX MOANMCEN KoMana git log cHabkeHa mapaMeTrpoM
--show-signature:
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$ git log --show-signature -1

commit 5c3386cf54bbava33a32da706aa52bc0155503¢2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID ©A46826A
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

Kpowme Toro, cyrmiectByeT mapameTp ¢popMaTupoBanng %G ?, 3acTaBJgoNni KoManay git
log IpoBePsTH Bee 0OOHAPYIKEHHBIE TIO/ITICH U BHIBOANUTH UX B BUJIE CITUCKA:

$ git log --pretty="format:%h %G? %aN %s"

5c3386¢c G Scott Chacon signed commit

ca82a6d N Scott Chacon changed the verison number
085bb3b N Scott Chacon removed unnecessary test code
allbef@ N Scott Chacon first commit

3z1ech Mbl BUJUM, 4TO IIOAINCAH U AeMCTBUTEIEH TOJIbKO IOCJIEHUII KOMMUT, a BCe
OCTaJIbHbIE — HET.

Hauwnas ¢ Bepcun 1.8.3, komanasl git merge n git pull c momoIibio mapaMeTpa
--verify-signatures MOXHO 3aCTaBUTh IIPOBEPSTDH CAUSHUS U OTKJIOHSTD UX, €CJIH
KOMMUT He coiep:kuT goBeperHoit GPG-moamucy.

Eca BBI BocIiosib3yeTech 3TUM TTapaMeTPOM TIPU CAUSHUN € BETKOM, cojiepsKalieil He-
HO/IKMCAHHbIE U HeJeCTBUTEeIbHbIE KOMMUTDI, CJIMSIHUE BBIIIOJIHEHO He Oy1eT:

$ git merge --verify-signatures non-verify
fatal: Commit abo06180 does not have a GPG signature.

Ecau xe BeTKa, ¢ KOTOPOIT OCYIIECTBISACTCS CAUSHUE, COIEPKUT TOJBKO KOPPEKTHO MO -
TMMMCaHHbIE KOMMUTDI, KOMaH/la merge CHadYaJjia IMTOKaKET BCE IIPOBEPEHHBIE €10 TTOATINCH,
a II0TOM Hepeﬁ[[eT HETIOCPEACTBEHHO K CINAHNIO!

$ git merge --verify-signatures signed-branch

Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key)

<schacon@gmail.com>
Updating 5c3386c¢..13ad65e
Fast-forward

README | 2 ++
1 file changed, 2 insertions(+)

MoxHO Tak:Ke BOCIIOJIb30BAThCS TTapaMeTPOM -S KOMaHbI git merge a7 moamucu
KOMMMNTa, 06pa3yfou1eroc>1 B pe3yJibTaTe CIIUAHUA. B CJIEIYIOIEM ITPUMEPE BLITIOJITHACTCA
IIPOBEPKa HAJIMYNA MOANMNUCHU Y KaKIOTO IMPpEeIHA3SHAYEHHOTO /I CANAHNA KOMMUTA,
a3aTeM UTOTOBBIF KOMMHUT CJUSHUS TTOTYYaeT MOANICh:

$ git merge --verify-signatures -S signed-branch

Commit 13ad65e 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>"
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2048-bit RSA key, ID OA46826A, created 2014-06-04

Merge made by the 'recursive' strategy.
README | 2 ++
1 file changed, 2 insertions(+)

Moanuch AoMmKHa bbiThb Y BCEX

HOHHI/ICBIBaTb TE€rn 1 KOMMUTDBI Ba)KHO U HYKHO, HO €CJIN Bbl PEIINTE BBECTU ITY OIIC-
panuio B OOBIYHBII pa601{1/1131 Iporecc, cjaeayer Y66Z[I/ITI:)C§I, 4TO €JIaTh 9TO YMEIOT BCE
YJIEHBI I'PYIIIIBL. B IIPOTUBHOM CJIy4dae IPprUAETCA IOTPATUTD yﬁMy BpeMEHU, 00bsACHAA
KoJIeraM, Kak 1mepe3alnuncatb X KOMMUTBI B ITOJAIIMCAHHOM BHU/E. Hepez[ TEM KaK BHE-
APUTH IIpoHeAypy IOAIINCH B pa60t11/11?1 Ipolecc, }766,Z[I/IT6CB, YTO BbI XOPOLIO ITOHMUMAETE,
yto Takoe GPG u kakme IIpENMyHIeCTBa Ja€T 9Ta IIporpaMma.

Mounck

ITpaktuuecku mpu J060M pazmepe 6a3bl KOJA PAHO UJIH TO3IHO BOSHUKAET 3a/a4a 110-
KCKa MECTa, B KOTOPOM BBI3bIBAETCS WJIN OTIpeiesigeTcss (GyHKIUS, UIU TOUCKA UICTOPUN
Metoa. JIJist OMCKa B Kojie 1 KOMMUTAX, XpaHsiuxcst B 6ase ganubix Git, ecTb psi mmo-
JIe3HbIX MHCTPYMeHTOB. HekoTopble 3 HUX Mbl PACCMOTPUM B 3TOM pas/ieJie.

KomaHga git grep

B Git ectb koMaHa git grep, MO3BOJISIONIAS UCKATh CTPOKHU U PETYJISIPHbIE BhIpasKe-
HU B lepeBe KOMMUTOB WK B paboueil mamnke. [ MJLIIOCTPALMK €€ IPUMEHEHNsT Mbl
BO3bMeM Ko0J1 camoli cuctembl Git.

ITo ymosuanuio KoMaHIa git grep BBIMOJHSET TOUCK cpean (ailios Balieil paboueil
nanku. [TapaMerp -n yKasblBaeT MaKCUMaJIbHOE KOJIMYeCTBO 0OHAPY/KEHHBIX COBITAICHHIA,
KOTOpBIe OyAyT (DUTYPUPOBATh B BEIBOAUMbBIX KOMaH/ION JaHHBIX:

$ 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 *git_gmtime_r(const time_t *timep, struct tm *result)
compat/gmtime.c:16: ret = gmtime_r(timep, result);

compat/mingw.c:606:struct tm *gmtime_r(const time_t *timep, struct tm *result)
compat/mingw.h:162:struct tm *gmtime_r(const time_t *timep, struct tm *result);
date.c:429: if (gmtime_r(&now, &now_tm))

date.c:492: if (gmtime_r(&time, tm)) {
git-compat-util.h:721:struct tm *git_gmtime_r(const time_t *, struct tm *);
git-compat-util.h:723:#define gmtime_r git_gmtime_r

Y KOMaHJIBI grep ecThb ellie psiZi THTePECHBIX TTapaMeTPOB.
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Hanpumep, Mmoo 3actaButh Git 0600I1INTh BHIBOAUMbIE KOMAHIOH TaHHble, IOKAa3aB
TOJIBKO (1)3.171]1])1, B KOTOPbIX 06Hapy>KeHbI COBITIQ/ICHUA, BMECTE C KOJIMYEeCTBOM 9TUX CO-
Bragenuii. [[yis aToro BaM motpedyercs mapaMmerp - -count:

$ git grep --count gmtime_r

compat/gmtime.c:4

compat/mingw.c:1

compat/mingw.h:1

date.c:2

git-compat-util.h:2

({TO6bIHOCMOTp8Tb,B KaKOM:MeToaeILHH(byHKuHM:6bUH)06HapyM«HH)COBHaﬂeHHe,
UCTOJIb3YUTE [apaMeTp -p:
$ git grep -p gmtime_r *.c
date.c=static int match_multi_number(unsigned long num, char c, const char *date,
char *end, struct

tm *tm)

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)) {

BobiBoj1 9TO# KOMaH/IbI TIOKA3bIBAET, YTO METOJl gmtime_r BbI3bIBaeTCS (PYyHKIUSIMU
match_multi_number u match_digit, naxonsmumucs B caiise date. c.

@Duiar - -and 03BOJIIET UCKATh CI0KHbBIE KOMOUHAIMK CTPOK. OH TapaHTHPYET HAJIYKe
B OJIHOM CTPOKE HECKOJIBKKX coBlageHuii. [laBaiite, kK npumepy, Haiizem B Oase Git-komxa
6ouiee crapoii Bepcuu 1.8.0 cTpoku, copepsKaiiye onpegeseHue KOHCTaHTbI, IIOCPEICTBOM
CTPOKOBBIX IlepeMeHHbIX LINK miin BUF_MAX.

3a0/1HO MbI BOCIIOJIb3yeMCs IIapaMeTpaMu - -break u --heading, 4ToObl IIPUAATD BbI-
BOJIMMBIM JIaHHBIM OoJiee YnTabebHbII BUL:

$ 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 (1u<<20)

v1l.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:z1ib.c
30:/* #define ZLIB_BUF_MAX ((uInt)-1) */
31:#define ZLIB_BUF_MAX ((uInt) 1024 * 1024 * 1024) /* 1GB */
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Komanza git grep uMeer psij IIpeuMyIiecTs rnepes 0ObIYHBIMU KOMAHAAMMU IIOMCKA grep
u ack. Bo-1epBbix, oHa paboTtaer AefcTBUTENBHO OBICTPO, @ BO-BTOPHIX, IO3BOJISET HC-
KaTh He TOJIbKO B paboyeil marke, HO ¥ B IIPOU3BOJIBHOM jiepeBe cucrembl Git. CkaskeMm,
B [IPEABIAYILEM IIPHMEPE Mbl HCKAJIU TEPMUHBI B O0JIee CTapoii, a He B TEKyIIel BepCun
Git-koza.

MNouck B Git-xypHane

I/IHOI'Z[a HYXHO YBUAETb HE TEKYIIEE MECTOIIOJIOKEHNE HEKOTOPOI'O BbIpaKE€HUA, a €TI0
MECTO B ITPOIIIJIOM WJIN Ja’Ke€ MECTO, I'/le OHO BII€EPBbIE ITOABUJIOCH. KOMaHZ[a glt 10g 00-
JlaJa€T MOIIHBIM MHCTPYMEHTapueM, IO3BOJIAIONTNM UCKAaTb KOMMUTDI 110 COAEPIKAHNTO
nx COO6H.[€HI/II';I (bHKC&I_[I/II/I WJIN Ja’ke 110 COAEPIKaHNIO IMTOABUBIINXCA B HUX M3MEHEeHU .

[Ipeamososknm, HaM HYKHO OIpelesInTh, KOT/[a TOsIBUIach KOHCTaHTa ZLIB_BUF_MAX.
[Ipu momoru mapameTrpa -S MbI monrpocuM Git mMoka3aTh HaM TOJBKO T€ KOMMUTEI,
B KOTOPBIX 9Ta CTPOKA M0GABJISIIACH WU YIAJISAIACH:

$ git log -SZLIB_BUF_MAX --oneline

€01503b z1ib: allow feeding more than 4GB in one go
ef49a7a z1ib: zlib can only process 4GB at a time

ITocMoTpeB Ha U3MEHEHVSI, BHOCUMbIE 9TUMU KOMMUTAMHU, MbI OGHAPYKHM, UTO B KOM-
muTe ef49a7a sra KOHCTAHTA IOSBUJIACD, 4 B KOMMUTE €01503b Oblia OTpeJakTUPOBaHA.

Bouiee ciioxHbIE TOMCKOBBIE 3AIIPOCDHI PEAJIU3YIOTCS Yepe3 TepejaBacMble B TTapameTp -G
peryJispHbIE BBIPAKEHUS.

[Monck no cTpokaM Koaa

Cy1ecTByer ellle 0/JuH BapUaHT TIOMCKA B JKypHaJie, KOTOPBI 4aCTO OKa3bIBAETCS JI0-
BOJIBHO BOCTPEOOBAHHBIM — IOUCK B UCTOPUH CTPOK. DTa BO3MOKHOCTD MOSBUIACE OT-
HOCHUTEJLHO HeJaBHO 1 MOKa He nprobpesia mupokoil ussectaoct. OHa peansyercst
nobaBiieHreM K KoMaH/ie git log mapamerpa -L 1 II03BOJISIET YBUIETh UCTOPUIO (DYHKI[HH
WJIA CTPOKK KOJIA B Ballieil KogoBoi Hase.

K mpumepy, 115t mpocMoTpa ni3MeHeHH, BHOCUBITXCS B (hyHKkimio git_deflate_bound
B haiine z1ib. c, caemyer HaNMCATH:

git log -L :git_deflate_bound:zlib.c

Jra KOMaH/la OIIPEACJINT I'PaHUILIbI (t)yHKHI/II/I, a 3aTeM I10CJI€ TIOMCKA B UCTOPUU ITOKAKET
B O6paTHOM XPOHOJIOTUYECKOM IIOPA/IKE BCE BHOCUBIINECA B HEE B BU/IE Ha6opa HCIIpaB-
JIEHUII U3MEHEHUSI C MOMEHTA CO3laHuA (byHKIII/II/IZ

$ 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
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z1lib: z1ib 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 225a6f1068f71723a910e8565db4e252b3ca2lfa
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);

+}

+

Eciu cucrema Git He MOKeT HaiiTH c1I0c0o6 COIOCTAaBUTD (DYHKIUIO MJIK METO/ Ha BallleM
sI3bIKE IIPOrPAMMUPOBAHS, CJIE/lyeT UCII0JIb30BaTh PEryJisipHble Bbipakenus. K npumepy,
cJIeyToniasi KOMaH/Ia BBITIOJTHUT TaKOH JKe TIOUCK, KaK U B MIOKAa3aHHOM paHee cJIydae:

git log -L '/unsigned long git_deflate_bound/',/"}/:zlib.c

[IJIH TOTy4€eHUA TaKUX K€ BbIBOAUMDBIX /TAHHBIX MOKHO TaKKe YKa3aTb UHTEPBaJI CTPOK
WJI HOMEDP CTPOKH.

[Nepe3anncb nctopumn

Bo Bpemst pabotsi ¢ Git iepruoindeckut BO3HUKAET He0OXOMMOCTb BHECTH MCIPABJICHUST
B uctopuio KommMuTOB. Crictema Git puMedaTebHa T€M, 9TO TIO3BOJISET BHOCUTH U3-
MEHEHUS B CaMblii IIOC/IeIHUI MOMEHT. Biiarogaps Hajinuuio 00J1acTi MHIEKCUPOBAaHUS
nepes pUKcalyeil COCTOSAHUS Bbl BbiOMpaere, Kakue (hailiibl 10JKHbI BOUTH B KOMMUT.
Bl MokeTe CKpBITh HapabOTKK, pabOTy HaJl KOTOPBIMHU MTOKA HE XOTHUTE TPOIOJIKATH,
WJIN MOJKETE BHECTHU M3MEHEHUA B CAC/TaHHbIE KOMMUTDI, IPUIaB NX UCTOPUN COBCEM
JPYTOH BUJI. DTOT MPOIIECC BKIFOUACT B ceOs MIBMEHEHUE MOPSIIKA CIIEIOBAHISI KOMMHUTOB,
pelakTUpoBaHKe coOOLeHi (hUKCAMY WK PEAAKTUPOBAHUE BXOASIINX B KOMMUT
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(aitnos, obbeuHEeHNE HAOGOPA KOMMUTOB WJIH, HA0OOPOT, pazbreHre O[HOTO KOMMUTA
Ha HECKOJIBKO OT/IEJIbHBIX U JIasKe TIOJTHOE yaJeHue KoMMUTOB. U Bee aTo fiesaercs 10
BBIKJIQJIbIBAHMS BAIIUX HAPAOOTOK B OOIIUIL IOCTYII.

B atom paszaesie Bbl IOBHAKOMUTECH CO CHOCO6aMI/I peHIeHr:A BCEX 9TUX 3a/la4 1 HAY4H-
TECh 11EPE/] l'[y6JII/IKaLII/Ief/,I JaHHBIX IPUBOAUTDH UCTOPUIO KOMMUTOB B Hy)KHbeI BaM BU/I.

PenaktnpoBaHue nocnegHero KOMMUTa

PesakTpoBaHue MoCIeHero KOMMUTA IIpeCcTaBsieT coO0M, HaBepHOE, CaMblil PacIIpo-
CTpPaHEeHHbII BapUAHT MepernuchbiBanns uctopun. Kax npaBusio, ipu 9TOM BbITIOJIHSIOTCS
JIBa OCHOBHBIX JIEHCTBUS: MEHSIETCST COOOIIeHNE (DUKCAIIMN WU TOJIBKO UTO 3aTHCAHHBIN
CHUMOK COCTOSTHUSI TTyTeM JI0OaBJICHNUST, MI3MEHEHUST WU yasieHust (hailios.

OTpeZ[aKTI/IpOBaTb COO6I.H€HI/I€ (bI/IKCaHI/II/I II0CJIe/ITHETO KOMMMUTA O4Y€Hb ITPOCTO:

$ git commit --amend

OTKPOGTCH TEKCTOBBII pPeaaKkToOp € TOTOBBIM K pEeJaKTUPOBaHUIO COO6H.[€HI/I€M. Kax
TOJIBKO BbI COXPaHUTE PE3YJAbTAaTbhl PEIaKTUPOBaAHUA N 3aKPOETE PE/IaKTOD, 6y,71€T 3a-
IMMCcaH HOBBIHN BapruaHT KOMMHUTA C HOBbIM COO6I.H€HI/I€M (1)I/IKC8.I_[I/II/I, 1 C 9TOIrO MOMEHTa
OH 6YZ[GT CUUTATbCA IMMOCJICTHUM.

Eciiu BbI peinmTe u3MEHUTh CHUMOK COCTOSIHUSL, I00aBUB WY OTPEAAKTUPOBAB (hailibl,
HAMpUMeD, TOTOMY YTO B MOMEHT (DUKCAIIUU BBl 3a0bLIN 100aBUTh B KOMMHUT TOJBKO
YTO CO3IaHHBbII (haiisr, MOPSIOK AeiicTBIiT OyaeT aHaIOrMYHbIM. Bbl MHIEKCHUpYeTE J10-
TTOJTHUTEThHbIE U3MEHEH s, OTPeTakTHPOBAB (haiisl 1 BBITIOJIHNB /IJIsI HETO KOMaHTy git
add (mm git rm g oTeseskmBaeMoro (aiina), a 3aTeM — KoMaHy git commit - -amend.
[Mocnenuss 6eper cogepRuMoe 061aCTH MHACKCUPOBAHK U IIPEBPAIIAET €r0 B CHUMOK
COCTOSTHUS JIJIST HOBOTO KOMMMUTA.

ATy TEXHUKY HY;KHO TPUMEHSITD C OCTOPOKHOCTHIO, TAK KAK OHA MEHSET KOHTPOJIbHYTO
cymmy SHA-1 kommura. Kax u B cirydae ¢ HeOOJIbIIMM IIepeMelleHeM, HeJlb3s IIPaBUTh
HOCJIEHUIA KOMMUT, €CJIU BbI 7K€ OTIIPABKJIN €r0 B OOIIMIL JOCTYIL.

PenaktpoBaHUe HECKONbKNX coobLleHnI CI)VIKcaLI,MM

JUist peflak THPOBaHMS KOMMUTA, CICTAHHOTO B G0Jiee PaHHUE MOMEHT BpEMEHH, TIOTpe-
Gytorest 6osiee CIOKHbIE UHCTPYMEHTBI. CIIEIUaNbHOTO HHCTPYMEHTA I/t PelaKTH-
poBanus ucropun B Git He cylecTByeT, HO MOKHO BOCIOJIb30BaTLCS MPOIELYPO
nepeMenieHnsd 1 TOMECTUTh KOMMUTBI TaM, I/le U3HAYATbHO HAXOAUJICSA X YKA3ATEb
HEAD, a He B sipyroe MecTo. IHCTpyMeHT rebase noji/iep:KiBaeT MHTECPAKTUBHDIN PEKIIM,
TO €CTb KKl KOMMUT, KOTOPBIH BbI XOTUTE OTPEaKTUPOBATD, TOKA3bIBAECTCH BaM
OT/IEJTBHO, U MOKHO TOMEHSTH COODIIeH e (hUKcaIi, 106aBUTh B HETO (hailIbl IV BbI-
MOJIHUTD JIpyTue neficTBus. /1715 BXo/a B MHTEPAKTUBHBIN PeXKUM KoMaHLy git rebase
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3allyCKaloT C ITapaMe€TPOM - i. C]Ie}lyeT YKa3aTb, HACKOJIbKO /laBHNE KOMMMTDBI BbI cobu-
paeTecCh MnepernuncbiBaTb, COO6IJ_[I/IB KOMaH/je, 14 KaKOIro KOMMUTa 6YZ[6T BBIITOJIHATHCA
repemMmenienme.

Hanpumep, 4to6bl 0TPeAaKTUPOBATL COOOMIEHUS (PUKCAIUH TTOCJAEHUX TPEX KOMMUTOB
WJTH COOOIIEH IS TOJBKO JIJIsl HEKOTOPBIX KOMMHUTOB M3 9TOW IPYIIIBI, B KAUeCTBE ap-
TYMeHTa KoMaH/le git rebase -1i mepenaercst poanTeb TOCTIEITHETO KOMMUTA, KOTOPBIN
BbI coOMpaeTech MeHATh. B janHom cydae aTo HEAD~2” mi HEAD~3. Bropoii BapnaHT 3a-
TIMCH 3aIIOMHUTD IIPOIILE, [IOTOMY YTO BBI ITbITAETECHh BHECTU U3MEHEHUS B TPU ITOCJIETHUX
KOMMMUTA; HO IIPY 9TOM 00paTUTe BHUMAHUE, YTO HAa CAMOM JeJIe Bbl HALlEJIMBACTECH Ha
YETBEPTHIN €33/ KOMMUT — POJUTEJST TIOCJIEHETO NHTEPECYIOETO BAC KOMMUTA:

$ git rebase -i HEAD~3

Eue pas HarmoMuHaeM, 4TO 9T0 KOMaH/Aa CJIYKUT I [IepeMelIeHuUs], TO eCTh OYIyT
repenucanbl BCe KOMMUTDI B inaria3one HEAD~3. .HEAD BHe 3aBUCHUMOCTH OT TOr'O, Me-
HseTe BbI LI HUX cooluieHune win Het. Hu B KoeM ciiydae He BKJIoUaiiTe B 9TOT HabOP
KOMMMTBI, y>Ke OTIIpaBJIeHHbIE HA IIEHTPAJIbHBIN cepBep, — ClleIaB TaK, BbI 3alyTaeTre
APYIUX paspaboOTYMKOB, IPEIOCTABUB UM aJETEPHATUBHYIO BEPCUIO YiKe UMEIOIIUXCS
M3MEHEHU.

ITa KOMaH/Ia OTKPOET BaM TEKCTOBBII PEMTAKTOP CO CHIMCKOM KOMMMUTOB CJIEAYIOMIETO BU/A:

pick f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Rebase 710f0f8..a5f4a0d onto 710f0f8

Commands :
p, pick
r, rewor
e, edit
s, squash = use commit, but meld into previous commit
f, fixup = like "squash", but discard this commit's log message

#
#
#
# use commit

#

#

#

#

# X, exec = run command (the rest of the line) using shell
#

#

#

#

#

#

#

#

= use commit, but edit the commit message
use commit, but stop for amending

na

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.

Note that empty commits are commented out

BaskHO 3aII0MHUTD, YTO 9TU KOMMUTBI [IEPEYUCIILIOTCS B 0OPaTHOM HOPSIKE 110 CpaBHe-
HUIO C T€M, YTO BbI IPUBBIKJIM BU/IETH B BEIBOJMMbBIX KOMaH/I01 10g JaHHbIX. 3aIllyCTUB
KOMaH/y 10g, BBI [TOJIyYUTE HEUTO MOA0OHOE:

$ git log --pretty=format:»%h %s» HEAD~3..HEAD

a5f4a0d added cat-file

310154e updated README formatting and added blame
f7f3f6d changed my name a bit
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O6paruTe BHUMaHKE Ha 0OPATHBIH MOPANOK. 3ayCKaeMbIil clieHapuil HaumHaeT paboTy
€ KOMMWTa, QUTYPUPYIOIIETO B KOMaH/IHOU cTpoke (HEAD~3), U CBepXy BHU3 BOCIIPO-
M3BOJIUT MOSIBUBINKECS B KAJKIOM U3 KOMMUTOB M3MeHeHus. CaMblii CTapblii KOMMUT
oTobpaskaeTcst CBEPXY, TaK Kak MIMEHHO OH GY/IET BOCIIPOU3BOIUTHCS TIEPBBIM.

BaMIquHOOTpeHaKTMPOBaTLCueHapHﬁiaKHW106pa30M;HT06LIHaKOMLHHaX,BKOTO—
PbI€ Bbl XOTUTE BHECTU M3MEHEHU A, OH OCTaHaBJIMBAJICA. ﬂﬂﬂ 9TOTI0 3aMEHUTE y KaXK-
JIOTO TAKOTO KOMMHTa €JI0BO pick Ha cioBo edit. K nmpumepy, 1 peakTupoBaHust
coob1eHrst (PUKCAI[IU TOJBKO B TPETheM KOMMUTE B (DaiiJl CJIe[yeT BHECTH BOT TaKHe
N3MECHCHUA:

edit f7f3f6d changed my name a bit

pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Korza Bbl coxpanute a10T (haiis u 3akpoere penakTop, Git mepeGpocuT Bac K MoC/AeHEMY
KOMMUTY B CITCKE ¥ OTKPOET JIJIsl BAC KOMAH/HYO CTPOKY CO CJIEAYIOMINM COOOIEHUEM:
$ git rebase -i HEAD~3
Stopped at 7482e@d... updated the gemspec to hopefully work better
You can amend the commit now, with
git commit -amend

Once you're satisfied with your changes, run
git rebase --continue

ITa WHCTPYKIIUA TOYHO coo6maeT BaM, 4TO HaJ0 J€eJ1aTb. BBEZII/ITBZ

$ git commit --amend

V3menute coobienne GUKCAIUU U 3aKPOHTE PEAKTOP. 3aTeM 3ayCTUTE KOMAH/IY:

$ git rebase --continue

[lannag komania aBTOMaTHYEeCKY IIPUMEHSIET OCTAJIbHDBIE /IBA KOMMUTA 1 Ha 9TOM 3aKaH-
uuBaet pabory. [TomensiB pick Ha edit B GOJIBIEM YKCIIE CTPOK, BBl CMOJKETE TOBTOPHTH
ATH IIATU JIJIST BCEX KOMMUTOB, PSIZIOM € KOTOPbIMU Oy/ieT hurypuposars cjioBo edit.
Kaskzpiit pa3 Git 6yeT ocTaHaBJIMBATHCS, TPEOCTABIISAST BAM BO3MOKHOCTD BHECTH B
KOMMMUT UCIIPABJICHUS U MOCJIE 3aBEPIICHIIST PEIAKTHPOBAHSI TPOIOJLKUTH CBOTO PabOTY.

N3MeHeHne nopsaka cnegoBaHnd KOMMUTOB

HepeMemeHI/Ie B MHTEPAKTUBHOM PEKMME MOKET TaKKeE MCITOJIb30BaThCA JIJId MI3MEHEHU A
opsiKa caeJOBaHN s KOMMUTOB WJIN UX yIaJICHU . K IIpuMepY, YTOOBI YAaJIUTh KOMMMT,
CBSI3aHHDBIN ¢ JJ0OaBIeHUEM (aiina cat-file, n UI3BMEHUTH OPSIOK CJIEJOBAHNS JIBYX
OCTaBIINXCS KOMMUTOB, HY’KHO U3MEHUTDH crieHapuii lepeMelneHuss. BoT mcxomHbIi
BapHuaHT:

pick f7f3f6d changed my name a bit

pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file
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A BOT HOBBII BAPUAHT CIIEHAPHS:

pick 310154e updated README formatting and added blame
pick f7f3f6d changed my name a bit

[Tocne coxpanenusd HOBOI BepCHU CIleHAPHUS U BBIXOJA M3 pellaKTopa cucreMa
Git nepemMoTaeTr BeTKY /10 IpeJiKa 9TUX KOMMHUTOB, IPUMEHUT KOMMUTHI 310154e
u £7f3f6d, nocsie yero ocranoButcs. Kak Bugure, Bbl 9hPeKTUBHO NU3MEHUIIU TIOPSIIOK
CJIEJIOBAHMST YKA3aHHBIX KOMMHUTOB U yIQJIUJIN KOMMUT, CBSI3aHHbBIN ¢ 00aBIeHHEM
(aiisna cat-file.

Ob6beanMHeHEe KOMMUTOB

WMucrpyMenT MHTEPaKTHBHOTO IepeMelleH N IT03BOJISeT TakKe IIPEeBPATUTb HECKOIBKO
KOMMUTOB B O/[iTH KOMMUT. CrieHapuii 106aBIsIeT B cOOOIIEHIE TIEPEMETIEHHUS TTOJIe3HbIe
UHCTPYKIINHU:

+*

Commands:
p, pick = use commit
e, edit = use commit, but stop for amending
s, squash = use commit, but meld into previous commit

If you remove a line here THAT COMMIT WILL BE LOST.
However, if you remove everything, the rebase will be aborted.

HoH HHHHHH

Ecmm BMecTo pick nin edit ykazath squash, Git TpUMEHHUT yKa3aHHOE U3MCHEHUE
1 HETIOCPEACTBEHHO TIPEAIECTBYIONIEE €My U3MEHEHHE U 3aCTaBUT Bac OObEANHUTH
coobmienust pukcaruu. MakTidecku, 71 TOTO YTOOBI IPEBPATUTD 3TH TPU KOMMUTA
B OJINH, BaM TIOTPEOYETCST CIACAYIONIUN CIICHAPHUIL:

pick f7f3f6d changed my name a bit

squash 310154e updated README formatting and added blame
squash a5f4aed added cat-file

[Tocre Toro xKak BbI COXpaHUTE CIleHAPUI 1 BbIHieTe U3 penakTopa, Git mpuMeHuT Bee
TPU U3MEHEHUsI M BEPHET BAC B PEAAKTOP, YTOOI BbI BBIIIOJHIIN 00beIUHEHNE TPEX
coO0IIeHIIT (PUKCAITNH:

# This is a combination of 3 commits.

# The first commit's message is:

changed my name a bit

# This is the 2nd commit message:

updated README formatting and added blame

# This is the 3rd commit message:

added cat-file
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IIocne COXpaHEHU PE3YJIbTATOB PEAAKTUPOBaHUA y BaC ITOABUTCA €/IMHCTBEHHBIN KOM-
MUT, conepmamnﬁ N3MEHEHUA N3 TPpeX NCXOIHbIX KOMMHTOB.

PaszbueHne koMMUTA

IIporienypa pasbueHnss KOMMUTA OTMEHSIET BHECEHHBIE UM U3MEHEHUS, 3aTeM UH/ICKCH-
PYET ero 1o 4acTsaM U (HUKCUPYET CTOJIBKO Pa3, CKOJIBKO KOMMHUTOB Bbl B UTOT€ XOTHUTE
noJyduTh. [Ipenososkum, Bbl XOTUTE Pa3bUTh CPeTHUN KOMMUT Ha Tpu YacTi. BmecTo
kommuTa «updated README formatting and added blame» (o6nosen daitn README,
ordopmatupoBad u gobasien ¢aiin blame) Bbl XoTHTE C/esaTh Tak, YTOOBI MEPBbIil
KOMMUT 06HOBJIsLI 1 hopmaTupoBai ¢aiiin README, a Bropoii gobasis daiiia blame.
Jliist 3TOTO B ClieHapuy rebase -i HyKHO 3aMEHUTh HHCTPYKIUIO /I PasbrBaeMoro
KOMMUTA Ha edit:

pick f7f3f6d changed my name a bit
edit 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

[Tocse Toro kak crieHapuii BepHET Bac B KOMAH/IHYIO CTPOKY, BBl OTMEHUTE JIeHiCTBUE
KOMMUTA U CO3/I/INTE U3 3TUX OTMEHEHHBIX U3MEHEHU HYKHOe KOJMYeCTBO HOBBIX
KOMMUTOB. Kak TOJIbKO BBI COXpaHUTE ClleHapuil 1 BBIiieTe U3 pefakTopa, Git mepefineT
K POAIMTEJTIO TEPBOTO KOMMUTA M3 CIIUCKA, TPUMEHHUT TIepBbIii KOMMUT (f7F3f6d), 3arem
BTOPOIi (310154€) 1 BepHET Bac B KOHCOJTb. 37IeCh NI3MEHEHN s, BHECEHHBIE 9TUM KOMMU-
TOM, MOKHO OTMEHUTb KOMaH/IoN git reset HEADA, KoTopast ah(HeKTUBHO BO3BpaIaeT
BCe B TIPEJINIIECTBYIONIEE COCTOSTHUE, TPIUYeM MOAN(MUIINPOBaHHBIE (PaiTbl OKA3bIBAIOTCS
HenHieKcupoBaHHBIMU. [Tocsre 3TOT0 MOXKHO HAYaTh MHAEKCAINTO U (hIKcAInio haiiios,
MOKA y Bac He MOSIBUTCS HECKOJIBKO KOMMUTOB. 3aTe€M OCTAHETCST BBITTOJTHUTH KOMAH/LY
git rebase --continue:

$ git reset HEAD"

$ git add README

$ git commit -m 'updated README formatting'
$ git add lib/simplegit.rb

$ git commit -m 'added blame'

$ git rebase -continue

Git npuMeHUT TIOCHAETHUN KOMMUT (a5f4a0d) 13 9TOTO0 CIieHAPUst, ¥ UCTOPUST TPU0O-
peTeT Takoil BUJI:

$ git log -4 --pretty=format:"%h %s"

1c002dd added cat-file

9b29157 added blame

35cfb2b updated README formatting
f3cc40e changed my name a bit

WNwmeiite B BUY, 4TO 9TO MEHSET KOHTPOJIbHBIE cyMMbl SHA BceX KOMMUTOB B CITHCKE,
MO9TOMY BKHO CJIEIUTD 3 TEM, YTOOBI CIIUCOK COMEPIKAT TOTHKO KOMMUTHI, KOTOPBIE
eie He OTIPABIISIINCH B 001IIee XPAHUITUIITE.
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MNocneaHee cpeacTBo: komaHaa filter-branch

Cy1iecTByeT elie OiH crocob MepenuchbiBaHus UCTOPUHU, K KOTOPOMY TPUOErarorT,
KOT/la TPU MOMOIIK CIleHapusl HYKHO BHECTU M3MEHEHUsT B OOJIBIIOE KOJUIECTBO
KOMMUTOB, HAIIPUMEP Be3/ie MOMEHSTh Balll afpec 3JCKTPOHHON TTOUTHl Wian yOpaTh
KaKoii-To (haiis n3 BceX KOMMUTOB. B TaKUX crydasx BaM Ha TOMOTITh TIPUXOIUT KOMaH/Ia
filter-branch, nossossiomas nepenucoiBarth Oobiie ¢pparmerTsl ucropun. Kax
0OBIYHO GBIBAET B MOXOOHOI CUTYAIINH, €€ MOKHO HCIIOJIb30BATh TOJBKO JIJIsT TPOEKTOB,
KOTOPBIE €llle He MOTaau B OOl JOCTYI U TIepenuchiBaeMble KOMMUTBI He CITY/KaT
OCHOBOI HUYbel paboThl. BripoyeM, ata KoMaHa MOKeT ObITh BecbMa 1oJie3Hoil. Jlanee
MBI PAaCCMOTPUM TIPUMEPHI ee TPUMeHEeHU s, KOTOPbIe IaJyT BaM IpeICTaBJIeHNE O ee
BO3MOKHOCTSIX.

YpaneHve aiina n3 Bcex KOMMUTOB

YacTo caydaercst Tak, 4TO MOJIb30BATENb, HEOOLYMAHHO BBIIOJHUB KOMaH/Iy git add,
BKJIIOUNJI B KOMMUTDI OTPOMHBIN OMHAPHBIN (DAl 1 ero TPeOYETCsT OTOBCIOLY YAAIUTD.
W BbI MOKeTe caM¥ BKJIIOYUTH B KOMMUT (Daiisi, cojiepsKaiuii apoJib, a IOTOM PENIUTh
C/leJIaTh TPOEKT OTKPBITHIM. [lonck Bo Beell ncTopun IpoeKTa BaM IOMOKeT BbITIOJTHUTD
yrunuta filter-branch. BoT kak BIMIAIUT ynajieHue u3 UCTOpUU IpoeKTa (aiiia
passwords.txt. Bam norpebyercst mapamerp --tree-filter:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cf04e7c5686a9cb838c3f36a8cb6adfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

[Tapamerp --tree-filter 3acTaBiseT BbIIOJHUTD YKA3aHHYIO KOMaH/Y IOCJIe Tepe-
XO071a K KaK/10# cJieryioleii Bepcuu IIpOeKTa, a 3aTeM MOBTOPHO (PUKCUPYET Pe3yJIbTaThl.
B arom ciayyae Bol ynassere daiin passwords . txt n3 Kask/[0ro CHUMKa COCTOSIHUS CH-
CTEeMbI BHE 3aBUCUMOCTH OT TOT'0, CYIIIECTBYET OH WM HeT. {ig yiajmeHus Beex cayyai-
HO 3a(UKCUPOBAHHBIX PE3ePBHBIX KONUN (hailya, CO3aHHBIX TEKCTOBBIM PEAKTOPOM,
MO’KHO HAIMCATD!

git filter-branch --tree-filter 'rm -f *~' HEAD

Boi emozkeTe mocMoTpeTh, Kak Git nepenucobiBaeT epeBbsl 1 KOMMUTDIL, & 3aTeM IepeMe-
IAeT yKa3aTelb B KOHEI[ BETKH. B 0611ieM crydae 9To PEeKOMEH Y ETCsT Ie/IaTh B TECTOBOI
BETKE, a TIOTOM, €CJIN BBISICHUTCS, YTO UMEHHO TaKOH Pe3yJbTaT BaM 1 Hy»KeH, BBITTOJTHUTD
HOJIHYIO Ilepe3arpysKy BeTku master. UrobObl komanga filter-branch paborana co
BCEMHU BaIllUMU BETKaMH, I00aBBTE K Hell mapameTp --all.

MpeBpaLleHne BIOXEHHOW Narnku B KOPHEBYIO

[Ipenmonoxkum, B pe3ysbTaTe UMIIOPTA U3 APYTOH CUCTEMbI KOHTPOJISI BEPCUI Y Bac
TOSTBUIICST HAOOP BJIOKEHHBIX MATIOK, He MMEIOTNX HUKAKOTO cMbIcaa (trunk, tags
u T. 1.). YTo6BI IPEeBPaTUTh MANKy trunk B KOPHEBYIO TMATIKy HOBOTO MPOEKTA,
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B KOTOPOIi Oy T COXPAHATHCA BCe KOMMHUTBI, BaM OIIATh oTpedyercs Komanaa filter-
branch:

$ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f@bf6le4la27326cdae8f09fe708d679f596F (12/12)
Ref 'refs/heads/master' was rewritten

Terepb Bce BpeMst B POJIM HOBOII KOPHEBOI Ianky MpoekTa OyAeT BhICTYIIATh HanKa
trunk. 3aoano Git aBTOMaTHYECKH yIaJIUT KOMMUTHI, HE CBSI3AHHBIE C 3TOH MAITKOM.

i3MeHeHWe aapecoB 3/1EKTPOHHOM MOYTbI
B rnob6anbHOM MacwTabe

Taxke 4acTO BO3HUKAET CUTYAIV, KOTJ/Ia M0Jb30BaTe b Iiepell HauaoM paboThl 3a0bI-
BaeT BOCTIOJTb30BAThCA KOMaH/I0N git config m ykasarh cBO azpec aJIeKTPOHHON
TTOYTBI UJIH, K IIPUMEPY, /I OTKPBITHS ITPOEKTA ¢ OTKPBITBIM UCXOAHBIM KOJOM HYKHO
3aMEHUTh BCE ajpeca BalllUM TIePCOHAIBHBIM apecoM. B moJoOHbIX ciydasx Ha IMo-
MOIIlb BaM IIPUXOJUT BCe Ta ke Komanja filter-branch, nossosdmonias ogHoBpe-
MEHHO MOMEHSTD ajipeca 3JeKTPOHHOU MOUYThl B HaOOpe KOMMHUTOB. DTy OMEPaIUIo
cllelyeT MPOBOAUTH aKKyPaTHO, YTOOBI 3aMeHa He 3aTPOHYJIa He MPUHAJIeKAIINEe BaM
ajzipeca 3JIeKTPOHHOU MTOYTHI, TOATOMY PEKOMEH/YEeM BOCITOJIb30BATHCST TTapAMETPOM
--commit-filter:

$ git filter-branch --commit-filter
if [ "$GIT_AUTHOR_EMAIL" = "schacon@localhost" ];
then
GIT_AUTHOR_NAME="Scott Chacon";
GIT_AUTHOR_EMAIL="schacon@example.com";
git commit-tree "$@";
else
git commit-tree "$@";
fi' HEAD

ITa KOMaH/IA 110 OYEPEIN TEPEMTUCHIBACT BCE KOMMMUTDI, BCTABJIAS TY/IA BAlll HOBBII ajipec
3JIEKTPOHHON MOUTHL. Tak Kak KOMMUTHI cojiepkaT 3nadernss SHA-1 cBoux mpeakos,
aTa KOMaH/ia oMeHseT 3HadeHns SHA Bcex KOMMUTOB B UCTOPUH, a HE TOJBKO TEX,
B KOTOPBIX ObLI 0OOHAPYKEH YKa3aHHBIIA BAMU 2JIEKTPOHHBII a/ipec.

KomaHpa reset

ITepen TeM Kak MbI HepeiiieM K pacCMOTPEHMIO OoJjiee Clielraaiu3uPOBaHHbIX WH-
CTPYMEHTOB, TOTOBOPUM O KOMaH/1ax reset u checkout. Ha HauasbHBIX 2TaNax 3Ha-
KoMmcTBa ¢ Git OHU KaKyTCsl OJJHUMU M3 CAMbIX HEMOHSATHBIX. VX Goratas (hyHKIHO-
HaJbHOCTD CO3A€T BII€YATJACHNE, YTO IMMOHATD 1 HAYYNUTHCA ITPABUJIBHO UCITOJIb30BATH



KomaHpa reset 253

AT KOMAH/[bl HEBO3MOKHO. MBI e monpobyeM MOSICHUTh UX CMBICJI TTPH TTOMOTIH
pocToit MeTadopol.

Tpv oepesa

[MousTh CyTh KOMaH reset 1 checkout GyeT mpoiile, ecJiu MpeacTaBuTh, 4To Git yrpas-
JIIeT COJIePKUMBIM TpeX JiepeBbeB. B TaHHOM ciiydae TePMUH <«JIepeBO» OTHOCUTCS He
K CIEIUaTU3UPOBAHHOI CTPYKTYPE AAHHBIX, a K 00braHOMY Habopy daitinos. (ObaacTh
WHJIEKCUPOBAHWSI IAJIEKO He BCeria BeieT cebst Kak JiepeBo, HO JIUIst HAIIKX 1eJiell ceiiyac
IIPOIILe BCEro IIPeICTaBUTDh ee UMEHHO TaK.)

B 06b1uHOM peskuMe cuctema Git yrpasiisieT i MaHUITYJIUPYET TPEMsI 1ePEBbSIMIL

OepeBo Ha3HaueHue

HEAD CHMMOK NoCneAHero KOMMUTa, CleayoLmii poauTenb
NHpekc CHWMOK, NPeANoXEeHHbIN ANs Ceaytowero KoMMuTa
Pabouyas nanka M30nmpoBaHHas nporpamMMHas cpeaa (necoyHuua)

Ykazatenb HEAD

HEAD — 370 yKazatesip Ha TEKYTTyIO BETKY, KOTOPasi B CBOIO OYepe/Ib SIBISIETCS yKa3a-
TeJIeM Ha MOCJIeAHUI cieTaHHblil B Heit KoMMuT. IT0 o3Havaet, uto HEAD Gyner po-
JIATEJIEM BalIero CJIeAYIONIero KoMMuTa. B obIeM cirydae mpolie BCero BOCIPUHUMATh
€ro KaKk CHIMOK BaIllero IMOCJIeTHET0 KOMMMUTA.

YBUIETD, KaK BHITIAAAUT 3TOT CHUMOK, IOCTAaTOYHO MPocTO. BoT mpumep moayde-
HUSI CITUCKA COJIEPXKUMOTO MANKU U KOHTPOJIbHBIX cyMM SHA i kaxkoro daiiia
B cuumke HEAD:

$ git cat-file -p HEAD

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf
author Scott Chacon 1301511835 -0700
committer Scott Chacon 1301511835 -0700

initial commit

$ git ls-tree -r HEAD

100644 blob a906cb2a4a904al152... README
100644 blob 8f94139338f9404f2... Rakefile
040000 tree 99fla6dl2cb4b6f19... lib

HuskoyposHeBbie Komanibl cat-file u 1s-tree ABAAIOTCS CIYKEOHBIMU U TIPU
esKeIHEBHON paboTe He TPeGYIOTCs, HO B IAHHOM CJIy4Yae MIMEHHO OHU TIOMOTYT HaM TI0-
HATb, YTO IIPOUCXOIUT.
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NHpekc

B ob6siacTi HHAEKCUPOBAHUS HAXOSATCS CHUMKH COCTOSTHUI, KOMOpble 8bl Npediaza-
eme 3apurcuposamns. Vimenno us a1oii obaactu Git 6eper JaHHbIE 1JIs KOMaH/bl git
commit.

Cucrema Git 3anosHsier 06J1aCTh HHAEKCHPOBAHUS CITUCKOM COIEPIKIMOTO BCEX
(aiinos, B mocaeHMiT pa3 BHITPYKEHHBIX B pabouyio marnky. B aToro copepxumMoro
TAKOM JKe, Kak Ha MOMEHT BbITpy3Ku. Ilocsie aTOro Bbl 3aMeHsieTe HEKOTOPbIe U3 9TUX
(bailsioB HOBBIMM BepcuaMU, a KoMaHn/a git commit npespaiaer ux B 1epeBo /g HO-
BOT'O KOMMMUTA:

$ git ls-files -s

100644 a906cb2a4a904a152e80877d4088654daaddc859 © README

100644 819413933819404f26296befa88755fc2598c289 © Rakefile

100644 47c6340d6459e057871644c2447d2595Ff5d3a54b 0 lib/simplegit.rb

Jlis mostydeHnst BhIlIeyKa3aHHbBIX JaHHBIX MbI OJb3YeMCS CJYKeOHONH KOMaHIOI
1s-files, KoTopas u 0TOOpPaAKAET TEKYIIEE COAEPKUMOE HAIIETO MHIEKCA.

C TeXHUUECKOW TOYKU 3PEHUS UHJIEKC HE SBJISETCS IPEBOBUIHOM CTPYKTYPOIl — Ha ca-
MOM JIeJie OH PeaTM30BaH Kak MaHU(DECT, U3 KOTOPOTO BCS Mepapxus yaajaeHa, — HO JIJId
HAIIUX [[eJIell Takoe IPUOINKEeHNe BIIOJIHE I0ITYCTUMO.

Pabouyas nanka

[MocaeHM HANTMM JIEPEBOM ABJIAETCs pabouas nanka. /[Ba mepBbIX JepeBa XpaHsT
CBOE COJIEPKUMOE B PAI[HOHAIBHOM, HO HEYJ0OHOM BHJle — BHYTPH IAIlKU .git.
Pabouas nanka pacnakoBBIBAET UX, TIPeBpalasg B peajbHble (hallsibl, 4TO yIIpoIaer
MPOIIECC UX PelAKTUPOBaHUsI. Pabouyio Malky MOKHO CYMTATh U30JIUPOBAHHON 1TPO-
IPaMMHOI CPeIOM, MK ITeCOYHUIIEl, B KOTOPOIl MOKHO IIOCMOTPETh, Kak OyayT Bbl-
IJIAIETh M3MEHEHUs TIePel TeM, KaK UX 3apUKCUPYIOT B 06JACTH WHEKCUPOBAHMS,
a3aTeM U B NUCTOPUHU:

$ tree

— README
— Rakefile
L— 1lib
L— simplegit.rb
1 directory, 3 files

Pabouunit npouecc

OcHoBHBIM HazHaueHNeM cucTeMbl Git sIBJIsTeTCsT 3aIMICh CHUMKOB IIOCJIe/[OBATETHHO
YIIYYIIAIONIUXCST COCTOSTHI MTPOEKTa, pean3yeMas yepes yIpaBieHre HallluMU TPeMsT
nepeBbsiMu (puc. 7.2).
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[Ipenmnososkum, BbI IIEpeiv B HOBYIO MAIKY, B KOTOPOI IPUCYTCTBYET €IMHCTBEHHBIH
daitsn. HazoBeMm aToT haiin numenem v1 (puc. 7.3). Beimosnnm komanmy git init, koropas
cozzact Git-penosutopuii co ccbliikoit HEAD Ha HeCyIIeCTBYIOINIYTO MTOKa BETKY (BETKN
master y Hac elle HeT).

HEAD

Puc. 7.2

HEAD

?

Git-penosuTopuii

HEAD

file.txt
V1

Puc. 7.3
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IIoka uto CONEPIKUMbIM O6JI&I[3.€T TOJIBKO /IEPEBO pa60qel‘/’1 ITaITKH.

Tenepb Mbl XOTUM 3aUKCUPOBATh ITOT (haiis, mosToMy pruberaeM K KoMaHe git add,
KOTOpast 6epeT coiepsKuMoe pabodell Marky 1 KOMUPYET €ro B 00IaCTH WHAEKCHPOBa-
Hus (puc. 7.4).

HEAD
[

master

v

?

Git-penosutopuii

HEAD WHpekc Pa6oyas nanka
file.txt file.txt
V1 V1
git add
Puc. 7.4

Jlajiee Mbl 3amyckaeM KoMaHay git commit, koTopast 6eper comepskuMoe 00JaCTH MH-
JIEKCUPOBAHMUS, COXPAHSIET €0 KaK IMMOCTOSTHHBIN CHUMOK, CO3/IaBasi YKa3bIBAIONIUI Ha
ATOT CHUMOK OOBEKT-KOMMUT, U OOHOBJISIET BETKY master Takum oOpasoM, 4ToObI OHa
Toxe Obljla HalleJieHa Ha 9TOT KOMMUT (puc. 7.5).

Komanpna git status moka He mokakeT HAM HUKAKUX U3MEHEHU, TaK KaK BCe TPH Jie-
peBa WJIEHTUYHBI.

Ho mbr xoTuM oTpesaktupoBaTh 3TOT (haiian n 3ahuKCUpoBaTh €r0 HOBOE COCTOSTHHUE.
Jliist 9TOr0 MbI BEpHEMCSI B Hauao pabodero mpoiecca U BHeceM U3MeHeHus B (ailJ,
HaxoAsuiics B paboueil manke. Ty Bepcuio (aiina Mbl HazoBeM v2 (puc. 7.6).

Ecian ceituac 3amyctuth komManay git status, Ml yBuanM, 9to haiia BieseH Kpac-
HBIM U TOMEeYEH KaK «U3MeHEeHMsI, He NHAEKCUPOBAHHbIE /71T KOMMHUTA», TAK KaK UMEH-
HO HaJIMYKe 9TOTrO HJIEMEHTA OTJIUYaeT 06IacTh HHICKCUPOBAHKS OT paboueil manku.
Ho nocsie BoimosHennst koManbl git add daiis mostBUTCst B 061aCTH HHAECKCUPOBAHUS
(puc. 7.7).
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HEAD

?

eb43bf8
file.txt
V1

Git-penosuTtopun

HEAD

eb43bf8
file.txt file.txt file.txt
V1 V1 V1

git commit

Puc. 7.5

HEAD

eb43bf8
file.txt
V1

Git-penosutopuit

HEAD

eb43bf8
file.txt file.txt file.txt
V1 V1 V2

edit file
Puc. 7.6
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HEAD

eb43bf8
file.txt
V1

Git-penosutopuit

HEAD
eb43bf8
file.txt file.txt file.txt
V1 V2 V2
git add
Puc. 7.7
HEAD
eb43bf8 9e5eb6a4
file.txt D S— file.txt
V1 V2
Git-penosutopuii
HEAD
9e5eb6a4
file.txt file.txt file.txt
V2 V2 V2

git commit

Puc. 7.8
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Tenepnb komania git status mokaxkeT Ham 9TOT (haiisi, BbIZICJEHHDI 3€JICHBIM I[BETOM C
MOMETKON «M3MeHeHUd, TIpeIHa3HaueHHbIe U (PUKCAIUU», TaK KaK B JAHHOM CJlydae
y Hac paziuyaiores unjaeke 1 HEAD. [Ipyrumu ciioBamu, JaHHbBIE, TIPEIJIOKEHHBIE /715
CJIEZIYIONIero KOMMUTA, OTJINYAIOTCS OT HAIero TocjeHero kKomMuTta. OKOHYATETIBHO
3a(bUKCUPOBATh UI3MEHEHMS HaM TIOMOsKeT KomMan/a git commit (puc. 7.8). Ilocie atoro
KoMaH/a git status omaTh mepectaHeT 1aBaTh Pe3yJbTaT, TAaK KaK Bce TPU JiepeBa CHOBA
CTaHyT OIMHAKOBBIMU. [Iporiecchl iepexoia ¢ BeTKU Ha BETKY U KJIOHUPOBAaHUS ITPOKC-
XOZIAT 110 AaHATIOTUYHOH cxeMe. [Ipu miepexozie B HOBYIO BETKY cUCTeMa TTePEKIoYaeT Ty/1a
JKe yKazaresib HEAD, 3a110JIHsIeT 00J1acTh WHACKCUPOBAHNST CHUMKOM KOMMUTA U3 9TOI
BETKU U KOTIUPYET COAEPKUMOE aTOH 061acTH B paboUyIo Marky.

Ponb koMaHAab! reset

B aToM KOHTEKCTE cTaHOBUTCS OoJiee TOHATHON U KOMaH/1a reset.

[Ipenmono:xuM, MBI CHOBa OTpemaKkTUpoBau daiiya file.txt u B TpeTnii pas 3apurcu-
pPOBaJIU €ro cocTOsTHUE. Ternepb ero UCTOPHS BBITJISIAUT TaK, KaK MOKa3aHo Ha puc. 7.9.

HEAD
[

master

v

eb43bf8 9e5e6a4d 38eb946
file.txt D SE— file.txt e SE— file.txt
VA1 V2 V3

Git-penosutopui

HEAD NHaoeke Pa6ouas nanka
38eb946
file.txt file.txt file.txt
V3 V3 V3

git commit

Puc. 7.9

A Temiepb TOCMOTPUM, UTO MPOUCXOJUT MPU BHI30BE KOMAH/IBI reset. ITa KOMaH/a
MTPOCTBHIM ¥ TIPECKA3YEMBIM 00PA30M BO3/IEHCTBYET HEMTOCPENCTBEHHO HA TPH JE€PeBa.
[Ipn 5TOM BBITIOJHAIOTCS TPU OCHOBHBIE OTIEPAITNT.
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Lar 1. NMepeMelieHne ykazatenda HEAD

IlepBbIiM mesoM KOMaHA reset TTEepeMeCTUT 3JIEMEHT, Ha KOTOPBIA HalleJIeH yKa3a-
Tesb HEAD. [Ipu aTOM He TPONCXOINT U3MEHEHU S TIOJIOKEHU S CaMOT0 YKa3aTesss HEAD
(kax 9T0 ObIBAET IIPU [EPEKJIIOUECHNI); KOMaH/ia reset ABUraeT BETKY, Ha KOTOPYIO
HalleJIeH JaHHbI yKaszaTeab. MakTudecKy ecau ykasareab HEAD HalleJIeH Ha BETKY
master (To eCTh B HACTOANIN MOMEHT BBl HAXOJUTECH B BeTKe master), komanga git
reset 9e5e64a 11epBbLIM /I€JIOM C/leJIaeT TaK, YTO BeTKa master HauHeT yKa3blBaTbh Ha
KOMMHUT 9e5e64a (puc. 7.10).

KaKyIO Obl (l)OpMy KOMaH/Ibl reset ¢ YKa3aHMeM KOMMMTa Bbl HU MCITOJIb30OBaJIN, 3TOT
IIar Bcerga 6yHeT II€PBbIM. B CJIydae KOMaH/Ibl reset --soft aTOT JKe 1Iar oKakeTcs
" ITOCJIEIHUM.

Ternepb TOCMOTPUM Ha AHArPaMMY U OMPOOYEM HOHATh, 4TO IPOU30ILI0. DakTryeckn
ObLJT OTMEHEH Pe3yJIbTaT AeCTBUS TOoCTe el KoMaH bl git commit. Komana git commit
3actassigeT Git co3aTh HOBBIIT KOMMUT U TIepeMelaeT B Hero BeTKY, Ha KOTOPYTO Ha-
1esieH ykasartesab HEAD. Ecai komaHnzia reset nemaercs 7715t HEAD~ (poautesis HEAD), TO
BETKA IIPOCTO MEPEMEIIAETC B IIPEAIIECTBYIONIEE ITOJOKEHNE, HUKAK He 3aTparnBas H1
06J1acTh MHAEKCUPOBaHU, HI pabouyo manky. Bl Mokere 0OHOBUTH MHIEKC M CHOBA
3aMyCTUTh KOMaHIy git commit, MOJIyYnB B UTOTE PE3yJbraT, KOTOPbIi Jana Obl BaM
KOMaH/ta git commit --amend.

HEAD 4_
|
master
eb43bf8 9e5e6a4 38eb946
file.txt ] file.txt €] file.txt
VA1 V2 V3
Git-penosutopui
HEAD Haexc Pab6ouas nanka
9e5eb6ad
file.txt file.txt file.txt
V3 V3 V3

git reset — soft HEAD~

Puc. 7.10
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LLiar 2. O6HOBNEeHMe nHaekca

BeimomauB npsiMo cefivac KoMauay git status, BeI yBUaNTE BBIICTICHHBIE 3€CHBIM
L[BETOM M3MEHEHUS MKy 00JIaCThI0 MHAEKCAIMU U TEM MECTOM, KY/ia Tellepb HalleIeH
yKaszaresb HEAD.

CuieptytonuM ieficTBreM KOMaH/IbI reset craneT 0OHOBJIeHHEe 00JIaCTU HHIEKCHPOBAHUST
nyTeM J06aBIEHUs TY/Ia COAEPKUMOTO CHUMKA, Ha KOTOPBIN HallesieH yKazareb HEAD.

Hanmane mapamerpa --mixed ocranaBianBaeT paboTy KOMaH/L reset Ha 9TOM TIare.
AnasiorudHoe 1oBejieHue IpejJaraeTcs 110 yMOJIYaHUIo, TO eCTb B CUTYalluu, Korja
apaMeTpbl OTCYTCTBYIOT (B HaIlleM cJiydae aTo OyzeT KoMaH/1a git reset HEAD~).

Tenepb cHOBa 06paTUMCS K [HarpaMMe U [TOCTapaeMcsi MOHSTh, YTO MPOU3OILIO
(puc. 7.11). KomaH/1a He TOJBKO OTMEHIJIA TOCIEIHII KOMMUT, HO U yOpasia u3 00JacTu
WHJIEKCUPOBaHUSA Bce HAXOUBIIecs TaM (haiiiipl. To ecTh Bb BEPHYJIUCH K COCTOSHHUIO,
KOTOPOE Mbl UMEJIX /IO BBIITOJIHEHUS BCeX KOMaH/ git add u git commit.

HEAD
| 1

master 44—

v

eb43bf8 9e5e6a4 38eb946
file.txt D B— file.txt D — file.txt
V1 V2 V3

Git-penosutopui

HEAD MHaeke Pa6ouas nanka
9eb5e6ad 2
fil\e}.éxt —_ fils.ztxt fil\e}.éxt
git reset — [—mixed] HEAD~
Puc. 7.11

LLar 3. O6HoBneHMe paboyer nanku

TperbuM jieiicTBIEM KOMaH/IBI reset cTaHeT mpuBejieHne pabodeil Manku K BULY, KOTO-
pbIit UMeeT 001acTh MHIEKCUPOBaHust. /0 3TOii cTagnu KoMaHaa paboTaeT Py HaTHIun
napametpa --hard (puc. 7.12).
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JasaiiTe mogymaem, 4To ke ceifuac ImpousonL1o. Bel yOpaay ¢cBoil mocaeqHuii KoM-
MHUT, Pe3yJIbTaThl PabOTHI KOMaHA git add 1 git commit u Bce HapaboTKu U3 paboueii
nanku. VMelite B BULY, 4TO TOJIBKO TapaMeTp --hard nesraetr komMmaHay reset mo-
HACTOSIIEMY OTIACHOM. DTO OJIMH U3 HEMHOTOYMCJIEHHBIX ciydaes, Korza Git peaibHO
yAaIsIeT JanHble. PesysbraT NprMeHeH!sT BCeX OCTAJbHBIX BADUAHTOB KOMaH/Ibl reset
OTMEHSIeTCSI IOCTATOYHO JIeTKO, HO HaJn4ue rnapameTpa - -hard gesaeT Baim J1eficTBUs
HeoOPaTUMBIMK M3-3a TIPUHYANTEIbHON Tiepesanucu ¢aiisios B paboueii manke. B pac-
CMaTPUBAEMOM B 9TOM pasjieJie cirydae Bepcus (haiisia v3 ToKa elnie CylecTByeT B BU/IE
KOMMHWTA B Hamiell 6aze nanubix Git, M ecTh BOBMOKHOCTD BEPHYTLCS K HEl, pocMa-
TpUBas JKypHaJ Mpu oMol komauibl reflog. Ho ecau Bbl He ukcupoBain sty
Bepcuio, cucrema Git iepesarnumier haiisr, 1 BOCCTAHOBUTD €ro OYIeT yske HEBO3MOXKHO.

HEAD
| 1
master 44—
eb43bf8 9e5e6a4 38eb946
file.txt D — file.txt D E— file.txt
V1 V2 V3
Git-penosutopui
HEAD NHpexc Pa6oyast nanka
9e5e6a4 5 3
file.txt —} file.txt —} file.txt
V2 V2 V2

git reset — hard HEAD~

Puc. 7.12

3akioyeHne
Komanja reset B oripejiesieHHOM TIOPSIJIKE MTEPETTUCHIBAET TPU JIEPEBA, OCTAHABJIMBASICh
B yKaSaHHOM BaMM MeCTe:.
1. Tlepemeriaet BeTKy, Ha KOTOPYTO HallesieH yKka3aTesrb HEAD (11 OCTaHaBIMBAETCS TPU
HaJIMYNU TTapameTpa - -soft).

2. ITpuBoauT B 06JaCTH MHAEKCUPOBAHUS B COOTBETCTBUE C JAHHBIMH, Ha KO-
TOpBIE HalleJIeH yKaszaTenb HEAD (1 Oe3 mapameTpa - -hard Ha 9TOM OCTaHABJIHBAETCS).

3. TlpuBoauT Buji paboueil Manku B COOTBETCTBUE C BUIOM 00JIACTU UHIEKCUPOBAHMSL.
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KoMaHpa reset ¢ ykasaHueMm nytu

WrtakK, BbI IO3HAKOMUIUCH ¢ paboToii 6a30B0OI (hOPMbI KOMaH/[bI reset, HO KPOME 9TOro
el MOJKHO TiepeiaBaTh My Th. B aToM cirydae KOMaHIa TPOTTyCKaeT MEPBBIIA 9TaIl 1 Orpa-
HUYIBAET CBOIO PabOTY Ompe/iesieHHbIM (haiiiom ni HabopoM (aiinos. Takoe moBeeHe
MMeeT CMBICJT, Be/Ib yKazaresib HEAD He MOKeT ObITh HAlle/IeH YaCTUYHO HA OJIFTH KOMMUT,
a YaCTUYHO Ha JPYTOil. A BOT YacTHUHOE OOHOBJICHNE 00TaCTH MHICKCUPOBAHUS 1 Pa-
Goueil Ak — BITOJIHE PeasibHast OTIepalliis, TO9TOMY KOMaH/[a reset cpasy mepexoanT
K 9TamaMm 2 u 3.

Wrak, npenmnosioskuM, Bbl BBITTOJHUIN KOMaHy git reset file.txt. B takoii popme
(Beb BBI HE yKa3aJdW HU KOHTPOJbHYI0 cyMMy SHA KoMMWTa, HU BETKY, HU MTapaMeTp
--soft wm --hard) KoMaH/1a SIBJISIETCS COKPAIIEHUEM JIJIST KOMaH bl git reset --mixed
HEAD file.txt, koTOpas:

1. TlepemeriaeT BeTKy, Ha KOTOPYIO HallesieH yKa3aTesb HEAD (TIpOITyIIeHo).

2. TIpuBOAUT coMepKUMOE 0OIACTH WHAEKCUPOBAHMS K TAKOMY K€ BUIY, Kak
U B MecTe, Ha KOTOpoe HalleJeH yKkasareJdb HEAD (Ha 3TOM KOMaH/a OCTaHaB-
JINBAETCH).

To ectb (hakTHUECKH TPOUCXOAUT OOBIYHOE KoTupoBaHue (aiiia file.txt u3 mecra,
OTMEYEHHOTO yKazareseM HEAD, B 06JacThb uHekcupoBanust (puc. 7.13).

HEAD

master

v

eb43bf8

file.txt
VA1

Git-penosutopui

HEAD NHpexc Pa6oyast nanka
eb43bf8
file.txt —} file.txt file.txt
V1 V1 V2

git reset file.txt

Puc. 7.13
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HEAD

eb43bf8
file.txt
V1

Git-penosutopui

HEAD
eb43bf8
file.txt file.txt 4— file.txt
VA1 V2 V2
git add file.txt
Puc. 7.14
HEAD
eb43bf8 9e5e6a4 38eb946
file. txt €« file.txt €< file.txt
VA1 V2 V3
Git-penosutopui
HEAD
38eb946
file.txt file.txt file.txt
V3 VA1 V3

git reset eb43 — file.txt

Puc. 7.15
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[Tpu aTOM MBI TTONTy4aeM addeKT oTMeHbI UHAeKCUpoBanus daiira. Eciau mocMoTpeTh
Ha 9Ty AMArpaMMy ¥ BCIIOMHUTB, YTO JIeJlaeT KOManaa git add, Bbl yBUIHTE, UTO MX
JIENCTBUS TIPSIMO TTPOTUBOTIOJIOKHBI IPYT ApyTy (puc. 7.14).

MmenHo moaTOMY B BBIBOAMMBIX KOMaH/I0H git status aHHBIX MpejiaraeTcs NCIob-
30BaTh JIJISI OTMEHBI MHAEKCUPOBAHUS YKa3aHHYIO (hOPMY KOMaH/IbI.

Tax ke JIeTKO MBI MOKeM 3acTaBUTh Git GpaTh JJaHHDIE HE 13 TOTO MECTa, Ky/la HAlleIeH
ykazaTesb HEAD. /locTaTOuHO B SBHOM BHJIe yKa3aTh KOMMUT, U3 KOTOPOTO CJenyeT
B34Th Bepcuio daitna. Komania B aTom ciryyae npumer Buj git reset eb43bf file.
txt (puc. 7.15).

Ananorununbiii achdekT MbI oTyurIu ObI, BEPHYB pabovyio Manky B COCTOSTHUE, KOT/Ia
TaM Haxoauics (aiis v1, 3aIycTuB A1 3Toro daiina koMaHay git add, a 3arem cHoBa
BEPHYBIINCH K Bepcuu V3 (He BBITIOJIHSS HA CAMOM JIeJie BCeX 9TuX jeictsuit). Ecan
ceifuac BOCIIOJIB30BATHCSA KOMAHIONW git commit, OyayT 3ahUKCHMPOBAHBI H3MEHEHUS,
BosBpalamoye aiin K Bepcuu v1, XoTs GakTiudecku 3ToT (aila 60JIblie HI pasy He
MOTa/1a1 B pabouyIo TaIKy.

CJIeIIyeT TaKXe€ 3aMETUTD, YTO aHAJIOTUYHO KOMaH/€ git add komaHaa reset A0ITy-
CKaeT ImapaMeTp - —patch, peaJII/ISyIOH.[I/Iﬁ CHATHE WH/ICKCAIIUN C YaCTHU COACPIKHUMOTO.
B pe3yabTaTe Bbl MOJKETE I/I36I/IpaT6JIbHO OTMCHAATDH PE3YJIbTaTbl MHACKCUPOBAHWA NJIN
OTKaTbIBATb U3MEHCHMU .

O6begnHeHne KOMMUTOB

A TENEPb C YUYETOM BBIMIEUIJIOKEHHOTO C/ETaEM KOE-4TO MHTEPECHOE — O6'b€/II/IHI/IM
HECKOJIbKO KOMMUTOB /IPDYT C IPYTOM.

[Ipeamnonoxum, y Bac ecTb HaGOp KOMMHUTOB € COOOTIEHUSIMU «Oii», «BefeTcs paboTas
1 «3a6b1J1 PO ATOT (haiin»>. Komanaa reset mo3BoJIseT JIETKO U MTPOCTO OOBEAUHUTD UX
JIPYT C IPYTOM.

[lomycTm, 4TO B paMKax BallleTo TPOEKTa TePBbIil KOMMUT COJEPKUT OJUH (haiisr, BO
BTOPOM KOMMWUTE T0OABJIISIETCS HOBBIH (hailsl 1 peTAaKTUPYETCS YiKe NMEIOTIUICST, HO TIPH
3TOM B TPETheM KOMMUTE B 3TOT MCXO/IHBIN (halial CHOBa BHOCATCS n3Menennsd (puc. 7.16).
ITockoMbKY BTOPOH KOMMUT TOSIBUIICS B TIpoTiecce PabOThI, XOTENTOCHh ObI 00 HEIMHUTD
€TO C TPETHUM.

Komanja git reset --soft HEAD~2 Bo3BpalllaeT BeTKy ¢ ykasarteseMm HEAD Ha GoJiee
CTapblii KOMMUT — MIEPBBII U3 TeX, KOTOPbIE Mbl XOTUM cOXpaHuTh (puc. 7.17).

I[Tocne saTOrO MOCTATOYHO OyHEeT KOMaHAbl git commit (puc. 7.18).

Kak Bujinte, Tenepb OCTYITHAS HAM UCTOPHST, KOTOPYTO MBI TIOATOTOBIJIN K OTIIPaBKE Ha
cepsep, BKJIIouaer B cebst ofuH KoMMUT ¢ (paiiiom file-a.txt Bepcun v1 u Bropoi, co-
JleprKalinii OJHOBPEMEHHO OTPelaKTHPOBaHHblii (haiin file-a.txt Bepcuu v3 u 106aB-
JieHHbIi aiin file-b. txt. Kommura ¢ Bepeueit v2 atoro aiira B uctopun GoJIblie Her.
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HEAD
eb43bf8 9e5e6a4 38eb946
file-b.txt v1 file-b.txt v1
Git-penosutopuit

HEAD
38eb946
file-b.txt v1 file-b.txt v1 file-b.txt v1

Puc. 7.16
HEAD
eb43bf8 9eb5e6ad 38eb946
file-b.txt v1 file-b.txt v1
Git-penosuTopuii

HEAD
eb43bf8
file-b.txt v1 file-b.txt v1

git reset — soft HEAD~2

Puc. 7.17
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HEAD
68aef35
file-a.txt v3
file-b.txt v1
eb43bf8 9e5e6a4 38eb946
file-b.txt v1 file-b.txt v1
Git-penosutopuii
HEAD
eb43bf8
file-b.txt v1 file-b.txt v1 file-b.txt v1
git commit
Puc. 7.18

CpaBHeHMe ¢ koMaHAou checkout

Bo3Mo:kHO, y Bac BO3HIK BOTIPOC, B UeM K€ COCTOMT PasHHUIa MeKIy KoMaHaMu checkout
1 reset, Bestb KoMaHa checkout Toke MAaHUITYJINPYeET TPEMsI IePEeBbsIMHU 1 MEHSIET CBOE
MOBeIEHNUE TTOCJIE TOTO, KaK el YKa3bIBAIOT MyTh K (haiiry.

bes ykasaHusa nytu

Komanna git checkout [BeTka] HamommHaeT KoMaHy git reset --hard [BeTka], HO
€CTb 1 1Ba Cy]J_IeCTBeHHbIX OT/INYnA.

Bo-nepBbix, B oTyinyKe OT KOMaH/ibl reset --hard, komanza checkout He CTaBUT 1107
YIpo3y cofepskuMoe pabodeil TarKe; OHa TIPOBepsieT, YTo0b! (hailibl, copepsKalue Ka-
Kue-mbo M3MEHEH U, OCTAINCh He3aTPOHYTHIMU. BoJiee TOTo, OHa TIBITAeTCst BHITOJTHUTD
TPUBMATBHOE CIUSAHKE B paboUell marke, B UTore 0OHOBJISIIOTCS Bee (hailibl, KOTOPbIE He
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nperepiesim M3MEeHEeHU. KOMaH,ZIa ’Ke reset --hard ITPOCTO 3aMelIa€eT BCE COAEPIKNMOE,
HE BBITIOTHASA HUKaKHUX ITPOBEPOK.

BTOpBIM BasKHBIM OTINYMEM SBISIETCS CIOCO6 00HOBIeHMsT yKazatesst HEAD. Ecan
KOMaH/1a reset cMelaeT BeTKy, Ha KOTOPYIO HallesIeH yKasaresb HEAD, koman/ia checkout
CMeEIIlaeT caM yKasaTeJib, I OH HaYMHAEeT CChLIAThC Ha APYTYIO BETKY.

[Ipenmososkum, y Hac ecTh BeTKU master u develop, yKa3pIBaloIiye Ha Pa3HbIe KOMMUTBIL.
Yxazartesb HEAD HatlesieH Ha BTopyio u3 HuX. [locie komauae git reset master BeTka
develop cTaHeT CcChLIATHCS Ha TOT JKe caMblii KOMMHT, UTO U BeTKa master. Ecin xe
BMECTO 3TOTO BOCIIOJIb30BAaThCAd KOMaHI0N git checkout master, caBuHeTCS yiKe He
BeTKa develop, a ykazaTesib HEAD, KOTOPBIN HAUHET CChIIAThCS Ha BETKY master.

To ecTb B 060UX CIIyYassX MbI IepEMEIaeM yKkazartesb HEAD Ha KOMMUT A, HO JieJlaeM 9TO
no-pazHomy. KomaHzia reset jiBuraet BeTKy, Ha KOTOPYIO HalleJieH yKa3aTesb HEAD, B TO
BpeMs Kak koMaHjia checkout cMermaet cam ykasaresib (puc. 7.19).

v v

commitA <€— commitB

CUTyauma nocrie KomaHabl reset

ncxogHaa cutyauma

commitA <€— commitB *

commitA <€— commitB

cuTyauusi nocne komaHabl checkout

Puc. 7.19

C ykazaHuneM nyTtu

Bropeim BapnanTom komas/ bl checkout siBiisieTcst BapuaHT ¢ ykazanueM mmyTu. [Ipu atom,
KaK U B cilydae KOMaH/IbI reset, ykazatesb HEAD ocTaeTcsi Ha CBOeM MecTe. AHATIOTUYHO
KoMmaHjie git reset [BeTka] daitn Haila KoMaHga OOHOBJLET COAEPKUMOE 001acTh
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UHIEKCUPOBaHUs (aiiJioM 13 KOMMITA, 320/IHO IIE€PeNKchiBas u dhaiii B paboueii marxe.
Taxoe e melicTBue mpoussesa Obl KoMaHa git reset --hard [BeTka] daitn (eciu Ob
KoMaHza reset f0mycKkaa mogo0Hyio MoAu(GUKALNIO) — MOTEHI[UAIBHO OMACHOE [JIsI
coepKUMOro pabodeil mamky 1 He 3aTparupaioliee ykasaresss HEAD.

ITomo6HO KoMaHIaM git reset u git add, komanaa checkout mpuHUMaeT mapamerp
--patch, 1aBas BaM BO3MOJKHOCTb OTMEHSATD U3MeHeHUs B (haiijie 110 4acTsM.

3aKoyeHne

Haneemcs, BbI pazo6panch ¢ KOMAHION reset 1 cMOKeTe KOPPEKTHO €10 MOJTh30BATH-
cs1. Bo3aMoKHO, TTOKa BB HEMHOTO ITyTaeTeCh € OTINYUSIMHU 3TOW KOMAH/II OT KOMaH bl
checkout 1 He mOMHUTE BCe CYIIECTBYIONINE BAPUAHTHI BBI30Ba.

JLJist TAKKX CJTy94aeB Mbl TIPUBO/IMM CBOJIHYIO TaOJIUILy ¢ HHGPOPMAIIEN O TOM, KaK KasK/1ast
13 KOMaH/[ Bosaef/’ICTByeT Ha BCe TPU JlepeBa. IIomerka REF B CTOJI6L[6 HEAD o3HayaeT, 4To
KOMaH/Ia TlepeMellaeT CChIKY (BETKY ), Ha KOTOPYIO HalleJieH yKa3aTesib HEAD, B TO BpeMsi
Kak 11omeTka HEAD o3HadaeT CMellleHre caMOIo yKa3aTeJs. Ocoboe BHUMaHue 06pamaf/’ITe
Ha coziepxkuMoe ctosibia «CoxpanHocTh pabovell markuy — ecau tam Harncano HET,
JIBK/IbI TIO/lyMaiTe Iepe/l TeM KakK BBIIOJHUTD TaKyl0 KOMaH/LY.

HEAD UHpekc Pa6ouas nanka | CoxpaHHOCTb
paboueit nanku

Ha ypoBHe koMMHuTOB

reset -soft [kommnT] REF HET HET OA
reset [KomMmuT] REF OA HET OA
reset --hard [KommnT] REF OA OA HET
checkout [kommuT] HEAD OA OA OA

Ha ypoBHe c¢aiinos

=

reset (kommut) [dain] HET HET OA

checkout (kommuT) [dain] | HET

=

OA HET

bonee cnoXxHble BapuaHTbl CNIUAHUS

O6b1yHO orepanus CJIuSAHNA B Git IIPONCXOAUT JOCTATOYHO IIPOCTO. IIG]IO B TOM, 4TO B
Git J1erKo BBITTOJIHSIIOTCS MHOT'OKPaTHbI€ CJAUSAHUS C OJITHOW 1 TOU Ke BeTKOfI, 4TO JaeT
BO3MOJKHOCTbD TOAAEPKNUBATD aKTyaJIbHOE COCTOSHNE I[OJIFO)KI/IByHlefI BETKHU, pa3peliast
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110 Me€pe MOosABJIECHUA ne6oJIbIINe KOHCI)JII/IKTI)I n He J0BOJA eJ10 10 OJTHOI'O r106a71bHOr0
KOH(bJII/IKTa ITpY TIOTIBITKE CJIMAHNA KOHEYHOTO pe3yJibTaTa pa6OTbI.

Tem He MeHee c1oKHbIe KOH(MIMKTBI TTEPUOINYECKI BOSHUKAIOT JIaKe TP TAKOM TO/IXO/IC.
B otsimume ot 1pyrux cucteMm KOHTpoJid Beperii, Git He IbITaeTcs MPogBIATh Ype3Mep-
HBII MHTEJITIEKT B JieJie pa3penieHnsd KOH(MIINKTOB CAUSHUA. DTa cCUCTeMa HallpaBJseT
pecypcbl Ha BBISIBJIEHUE CUTYAIUH, B KOTOPBIX CJAUSHUE IIPOU3BOIUTCS OJHO3HAYHBIM
00pa3oM; ecJIu Ke BO3HUKAET KOH(JIMKT, OHA HE TIBITAETCS] aBTOMATHYECKHU €TI0 paspe-
U Th. COOTBETCTBEHHO, CIIUIITKOM JIOJITO OTKJIA/BIBAST CJIMSTHUE OBICTPO PACXOJATIIXCST
BETOK, BbI PUCKYETE MOTIACTD B CJIOKHYIO CUTYAITHIO.

B atom paszaesie Mbl pACCMOTPUM HEKOTOPbIE M3 BO3SHUKAIOIITNX HpO6JI€M 1 N3y4numM
WHCTPYMEHTBI, KOTOPbIE Git MpeIoCTaBJ/IAECT KaK pad [Jid HOHO6HI)IX HETPpUBUAJIbBHBIX
CJIy4aeB. KpOMe TOI'O, Mbl ITOTOBOPUM O pAZ€ APYTIUX HECTaHAaPTHBIX TUIIOB CIAUAHWAA,
a TaKyKe O TOM, KaK BEPHYTb B UCXO/IHOE COCTOAHUE YiKE CIANTBIE APYT C /IPYT'OM BETKH.

KOHMpNUKTbI cnnsiHus

Panee MbI y:ke BCKOTb3b Kacaarch POIEYPhI padpenieHns: KOH(MIUKTOB CAUSHUS, HO
Juist 6oJtee cosKHbIX cuTyanuil Git nmpezocTraBiisieT HHCTPYMEHTapHii, IT03BOJISIONIIA T10-
HSITh, YTO UIMEHHO [TPOMCXO/NT, ¥ BHIOPATh ONTUMAJIbHBIN HOAXO0/] K PEIIEHUIO TPOOJIEMBbI.

[Tepen moTeHMaTbHO KOH(MIMKTHBIM CIUSHAEM MIEPBBIM JIEJIOM CJIELYET 110 BO3SMOKHOCTH
OYUCTUTH Pabouyo marnky. HesakoHUeHHbIE HAPAOOTKH KEIATENTbHO JTMO0 3a(hUKCUPOBATDH
BO BPEMEHHOIT BETKE, JIMOO CKPBITh, DTO MMO3BOJUT BaM OTMEHUTD JIIOOBIE C/IeTaHHBIE
B 9TOM 1a1ke usMeHenus. Eciu Ha MOMEHT C/MsAHUS B paboyeil Halke IPUCyTCTBYIOT
HECOXpaHEHHbIE JAHHBIE, €CTh PUCK TIOTEPATH UX.

Paccmorpum nipumep. IlycTb y Hac ecTb pocTeiinuii (haiisr, HanmncaHHbIN Ha s13bike Ruby
1 BBIBOJIANIMI Ha 9KpaH cTpoKy hello world:

#! /usr/bin/env ruby

def hello
puts 'hello world’
end

hello()

CoznaiuM B peno3uTopuu BeTKy whitespace v 3aMeHIM Bce OKOHUYAHUS CTPOK B CTHJIE
Unix okoruanusimu ctpok B ctuiie DOS. Tlo cyTu, uamereHust OyIyT BHECEHDI B KAK/IYIO
cTpoKy (ailjia, HO 3aTPOHYT TOJIbKO 1pobei. TTocie aToro Mbl 3aMeHrM cTpoKy hello
world crtpokoii hello mundo:

$ git checkout -b whitespace
Switched to a new branch 'whitespace’

$ unix2dos hello.rb
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unix2dos: converting file hello.rb to DOS format ...
$ git commit -am 'converted hello.rb to DOS'
[whitespace 3270f76] converted hello.rb to DOS

1 file changed, 7 insertions(+), 7 deletions(-)

$ vim hello.rb
$ git diff -w
diff --git a/hello.rb b/hello.rb
index ac5lefd..e85207e 100755
--- a/hello.rb
+++ b/hello.rb
@@ -1,7 +1,7 @@
#! /usr/bin/env ruby

def hello

- puts "hello world’

+ puts 'hello mundo'”M
end

hello()

$ git commit -am 'hello mundo change'
[whitespace 6d338d2] hello mundo change
1 file changed, 1 insertion(+), 1 deletion(-)

Bepuemcs B BeTky master u cHabaum Hairy GyHKIIUIO HEKOH JOKYMEHTAIHeH:

$ 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
@@ -1,5 +1,6 @@

#! /usr/bin/env ruby

+# prints out a greeting

def hello

puts 'hello world’
end

$ git commit -am 'document the function'
[master bec6336] document the function
1 file changed, 1 insertion(+)

HPI/I MTOITBITKE BBITTOJTHUTD CJIMSTHUE C BETKOI Wh itespace MBI TTOJTYyYUM KOHd)]II/IKT n3-3a
N3MEHCHUA HpO6eJIOB.

$ git merge whitespace

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

Tereps y Hac ecTb HECKOJIBKO BaPUAHTOB JieliCTBUA. Bo-TIepBBIX, pacCMOTPUM TTyTH
BBIXO/Ia U3 3TON cuTyanun. Eci BBl He 03K1/1ai KOH(MIMKTA CAUSTHUS M He XOTUTE 3a-
HUMAaTBCS €T0 Pa3perieHneM, MOKHO TTPOCTO OTMEHUTD Pe3yJIbTaT CANSHUS KOMaHA0N
git merge --abort:

$ git status -sb

## master
UU hello.rb

$ git merge -abort

$ git status -sb
## master

Komania git merge --abort mbitaeTcst BEpHYTh BCE B COCTOSIHIE, KOTOPOE MMEJIO MECTO
JI0 TIOMIBITKY cusians. Ho ecin 1iepes civsgHieM B Balieil pabodeil mmarke HaxoAUInuch
He3ahuKcupoBaHHbIE U3MeHEHUSsT, BO3BPAIIlEHHEe B ICXOIHOE COCTOSTHUE MOJKET OKA3aThCs
HEBO3MOKHBIM. Bo BCex ske OCTalbHbIX CIyYasX OHO [IPEeKpacHo paboTaer.

Ecau B kaxoii-To MOMEHT BbI PEIIUJIH, YTO TEKYIlee COCTOSIHIE BAaC COBCEM He yCTpau-
BaeT M MMeET CMBICJI HAYaTh BCe 3aHOBO, MOKHO BOCITOJIb30BATbCA KOMaH 011 git reset
--hard HEAD, XOTsI ITPU TOM MOKHO YKA3aTh ¥ PYTYIO TOUKY, B KOTOPYIO BbI XOTEJIH ObI
BepHyTbhes. Ho elrie pa3 HAITOMHMM, YTO 3TO He OCTABUT KaMH: Ha KaMHE OT COJEPKUMOTO
Bateil paboueil marku, MOaTOMY YI0CTOBEPBTECH, UTO COAEPIKAIIIECS B Hell HapaboTKM
BaM JICHCTBUTENBHO HE TPEOYIOTCS.

NrHopupoBaHne npobenos

B paccMarpuBaeMoii cuTyary KOHMJIMKTEI CBSI3AHbI C CHMBOJIAMU TIpobesia. B manHoM
cJIydae 9TO HaM 3apaHee U3BECTHO, HO U B PeaJbHBIX CUTYaIUAX IOHATb IPUYMNHY KOH-
(amkTa He cocTaBisgeT TPy, TaK KaK Kax/aas CTPOKa, ylajsgemas ¢ O[HON CTOPOHBI,
nobasstercst ¢ apyroit. [To ymomuanuio cucrema Git paccMaTpuBaeT Bce 9TH CTPOKH Kak
M3MEHEHHbIe, U 9TO MelllaeT eil BBIIOJHUTD CJAUSHHE.

K C4aCTbhIO, UCIIOJb3yEMad IO YMOJJYAHUIO CTPATErnA CAUAHUA JOIIYCKAET HAJIM -
yye JONOJHUTEJbHBIX apTYMEHTOB, a CPe/I HUX €CTh U CBSI3aHHbIE C KOPPEKTHBIM
UTHOPUPOBaHMEM U3MEHEHUN B CHMBOJIaX 1ipoOesia. Eciii BhISICHSIETCSI, YTO U3PsIHAST
4acTh KOH(JIMKTOB CJAUSHUS BbI3BaHA ATUMHU CUMBOJIAMU, IIPOCTO OTMEHUTE Ollepa-
IIUIO W ITPOBENTE €€ 3aH0BO, HO Ha ATOT pa3 ¢ mapaMeTpoM -Xignore-all-space nian
-Xignore-space-change. IlepBbiii mapaMeTp UTHOPUPYET U3MEHEHUST B JTI060M KOJIU-
YeCTBE CYIIECTBYIOIINX CHMBOJIOB IIPOOEa, BTOPOil HTHOPUPYET BCE CBSI3aHHbBIE C HUMHU
N3MEHEHUS B COBOKYITHOCTU!

$ git merge -Xignore-all-space whitespace

Auto-merging hello.rb

Merge made by the 'recursive' strategy.
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hello.rb | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

Tak kak B paccCMaTpUBaAEMOM IIpUMEPE peasibHbI€ U3MEHEHW A, BHECEHHbIEC B Q)aﬁﬂ, He
KOH(l)]II/IKTyIOT MEXIYy CO6OI>'I, NTHOPUPOBaHME N3MEHEHHDBIX HpO6e]IOB 03BOJIUT 6e3
HpO6]IeM BBIIIOJIHUTD CJHAHUE.

ITO MAIOYKA-BBIPYYATIOUKA /15T TeX PaOOUMX TPYIIIL, B KOTOPBIX €CTh JIIOOUTEb IEPUO-
JIMYECKH [IEPEXOUTH OT IIPOOEIOB K CUMBOJIAM TaOy AU WK Ha0O0POT.

CnusiHne annoB BPy4YHYIO

C npensapuresbHoii 06paboTKoil mpodesos Git crpabisieTcs I0BOJbHO YCIIEIHO, HO
CYIIECTBYIOT ¥ JIPYTU€ TUIBI U3MEHEHUIT, KOTOPbIE CHCTEMA YIKe HE MOYKET BBITIOJHUTD
ABTOMATUYECKU, U JIJI HUX BaM TIOTPeOYIOTCsT OT/ebHble cliieHapuu. [[jis mpumepa
npeanonoxkumM, uto Git He ymeer 06pabarbiBaTh U3MEHEHUSA TIPOOETIOB 1 ITO HY/KHO
clleIaTh BPYYHYIO.

B aToM ciyyae HaM HY’KHO IIPOITYCTUTD [IPeHA3HAYCHHBIN [ causAHus (ailn yepes
nporpammy dos2unix. Kak MbI Gyjiem ato genaTh?

[TepBBIM /1€7T0M MBI CTIPOBOTIMPYEM KOH(MIUKT CAMSHUSA. 3aTeM HYKHO TIOJYIUTh KO-
nmu Harell Bepcu paiisa, Bepcun ¢daiira n3 BeTKH, B KOTOPYIO CAWBAIOTCS JaHHBIE,
1 00111ell Bepcuu, 0T KOTOPOH Pou30I 0be Halu BeTKH. [Tocsie 3Toro Mbl BHECEM
VCIIPaBJIeHUS B HAITY WU BTOPYIO BEPCUTO U 3aHOBO BBITIOJIHUM CJIUSHUE TOJTBKO JIJIsT
OMHOTO haiia.

IMosyuuts Tpu Bepcuu daitia oueHb jerko. Crucrema Git XpaHUT UX Bce B 00JIaCTH HH-
JIEKCUPOBAHUS B PA3HBIX «COCTOSTHUSIX>, KAXK/I0€ U3 KOTOPBIX UMEET CBI3aHHbBIN ¢ HUM
Homep. Cocrosgrue 1 — 910 061IMIL IPEJIOK, COCTOSIHUE 2 — Ballla BEPCUs, a COCTOSHUE 3
Gepercst u3 MERGE_HEAD 1 Tipe/icTaBiisieT co60i BEPCHIO, BOSHUKAIOIIYO B MPOIECCE
causgaus (o0mas Bepens).

Kornuio ka0l 3 9TuxX Bepcuii KOHMJIUKTYIONETO (haiiyia Mmo3BoJiseT U3BJIeub KOMaH/a
git show 1 0co6bIii CHHTAKCUC:
$ git show :1:hello.rb > hello.common.rb

$ git show :2:hello.rb > hello.ours.rb
$ git show :3:hello.rb > hello.theirs.rb

Jlist mostyuerust 6osiee KOHKPETHOW MHOOPMAIIMK MOKHO TPUOETHY T K CJIYKEOHOM
koManzie 1s-files -u u TOJMYyYUTh KOHTPOIbHBIE CyMMbl SHA MaccHBOB IBOMYHBIX
Git-IaHHBIX U1 KQKIOTO U3 9TUX (haiiyioB:

$ git 1ls-files -u

100755 ac5lefdc3df4fafd328d1ae2ades5331d8e2c9111 1 hello.rb

100755 36c06c8752c78d2aff89571132f3bf7841a7b5¢c3 2 hello.rb
100755 e85207e04dfdd5eb0aledfebbc67fd837c44alcd 3 hello.rb
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Boipaxenue :1:hello.rb mpeacrabisier co00il BCEro JIMIIb COKpAIIeHIe I OUCKa
xemra SHA sToro MaccuBa JBOUYHBIX TaHHBIX.

Utak, B Harmell paboueil marke Temeph HAXOAUTCS COMEPIKUMOE, CBSI3AHHOE C KAJK/IBIM 13
TPEX COCTOSTHUT, N MOJKHO BPYYHYIO PETHUTH TTPOOIEMY ¢ CUMBOJIaMI TPOOeTa, a 3aTeM
HOBTOPUTH MPOIIELYPY CAUSHIUSL, MPUOETHYB K MJIOU3BECTHON KoMaH ie git merge-file,
IpeJHazHayeHHON UMEHHO /U1 TAaKUX CJLydaes:

$ 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 -w
diff --cc hello.rb
index 36c06c8,e85207¢e..0000000
--- a/hello.rb
+++ b/hello.rb
@@ -1,8 -1,7 +1,8 @@@
#! /usr/bin/env ruby
+# prints out a greeting

def hello

- puts "hello world’
+ puts "hello mundo’
end

hello()

Wrtax, Mbl KOPPEKTHO BBIIOJIHIIN causiHie daiiia. I1o 6oJbIIoMy cueTy, 9TOT BapraHT
perteHrs IpobJIeMbl JIydlie TIPUMEHEHHUs TapaMeTpa ignore-all-space, Tak KaKk Mbl
BHOCHM MCIIPaBJICHUS B M3MEHEHHbBIE TTPOGEJIBI, @ He MPOCTO UTHOpUpYyeM ux. IIpu
CIUSIHUU ¢ TPUMEHEHNeM rmapaMeTpa ignore-all-space y Hac OKa)keTcst HECKOJIbKO
CTPOK ¢ oKoHYaHussMU B cTriie DOS, To ecTh B oiHOM (aiiie OyAyT UCITONb30BATHCS
pasHbie CTUJIN.

Ecnu nepen okonvatesibHol (hukcaiyeii u3MeHeHU Bbl XOTUTE IIOCMOTPETD, YTO UMEHHO
U3MEHUJIOCH C OJTHOU UJIH ¢ PYTOI CTOPOHBI, MOKHO C TIOMOIIbIO KOMaHAB! git diff
B KauecTBe pe3yJibTaTa CAUSHUS CPABHUTH MOATOTOBIEHHOE K (PUKCAITNN COAEPKIMOE
Bamieil paboueii manku ¢ Jo6bIM U3 Tpex cocTosHui. [IpoBeneM mpoieypy CpaBHeHust
JUTIST KyKJTOTO 13 HUX.

YT0o6bI CPABHUTH PE3YIBTAT C TEM, UTO OBLIO B ATOH BETKE IO CJVSHUSL, IPYTHMHE CJIOBAMH,
YBU/IETD, K UeMy [IPUBEJIO CJAUSHUE, UCII0JIb3yeM KomaHay git diff --ours:

$ 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
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def hello
- puts "hello world’
+ puts "hello mundo’
end
hello()

S,ZIeCI) MOJKHO JIETKO YBH/IETDH, YTO B Haliell BeTKe B pe3yJsbraTe CJANAHNA U3MEHNJIACh
BCETO O/IHA CTPOKa.

Y T00BI TOCMOTPETH, YEM PE3YJIBTAT CIMSHUS OTIUYAETCS OT COAEPKUMOTO BETKH, B KO-
TOPYIO CJAUBATNCH JJAHHBIE, UCTIOJb3yeM KoMaHay git diff --theirs. B atom u creny-
OTI[eM TIPUMEPAX MbI Oy/1eM 00aBJISATE TAPAMETP -W, YTOOBI He YUUTHIBATH MTPOOIEMBI C
pobesiaMiu, Be/lb CPaBHEHIE BITIOIHSIETCS ¢ Bepeueil Git, a He ¢ HAIIUM HCIPaBIeHHBIM
(aitsiom hello.theirs.rb:

$ git diff --theirs -w
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index e85207e..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@@ _1J5 +116 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello
puts 'hello mundo’
end

Haxowertr, y3HaTh, Kak U3MEHUICS (DAl OTHOCUTETHHO CPa3y ABYX BETOK, TO3BOJISET
KoMmaHja git diff --base:

$ git diff --base -w
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index ac5lefd..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@@ _1J7 +118 @@
#! /usr/bin/env ruby

+# prints out a greeting

def hello

- puts 'hello world'
+ puts 'hello mundo'’
end

hello()

Tertepb MOKHO BOCIIOJIB30BATHCS KOMaH/ON git clean u y/aauTh OMOTHUTENbHBIE
(aiiibl, KoTOpbIE TPEOOBAIKCH B IIPOIECCE PYYHOTO CIUAHUA (DailioB, — GOJIbIIE OHU
HaM He HYKHBbI:

$ git clean -f

Removing hello.common.rb

Removing hello.ours.rb
Removing hello.theirs.rb
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MNpuMeHeHne koMaHabl checkout

BuiBatoT cutyanum, KOT/a Mo KakKMM-TO MTPUIMHAM MBI He XOTHM BBITTOJHSTH CJAUSHUE
MIPSIMO ceiivac WJIH JKe 9Ta MPoIle/ypa MToKa He paboTaeT 1 /IS ee IPOBEICHUST TpedyeTcst
JOTIOJTHATEThHAST MH(MOPMAITHS.

BHeGﬂdB}mulanMepHE6OHMHH6M3MBH€HHH.HpeﬂHOHOXHM;yHaceCTbHapaﬂOHFO-
SKUBYIIUX BETOK, B KAXKION 13 KOTOPBIX MPUCYTCTBYET HECKOJIbKO KOMMUTOB, HO NPU
JTOM TONBITKU UX CAUSHUS HE YIAIOTCS TI0 TPUYMHE KOH(DJIUKTA!
$ git log --graph --oneline --decorate --all
* f1270f7 (HEAD, master) update README
* 9af9d3b add a README
* 694971d update phrase to hola world
| * e3eb223 (mundo) add more tests
| * 7cff591 add testing script
| * c3ffffl changed text to hello mundo
|
*

/
b7dcc89 initial hello world code

Y Hac ecTb TpU YHUKAJIBbHBIX KOMMUTA B BETKe master u ere TP KOMMHUTA B BeTKe mundo.
[Ipu notbITKE CAUTH COAEPIKUMOE BETKU MUNdO MbI ITOJIyUYUM KOH(IIUKT:

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb
Automatic merge failed; fix conflicts and then commit the result.

XoTesoch OBl MOHSATD, YTO UMEHHO SIBJISIETCST TIPUYUHOM TIPoGIeMbl. OTKPBIB (hati, Mb
YBUMM TPUMEPHO TaKyTo KapTUHY:

#! /usr/bin/env ruby

def hello
<<<<<<< HEAD
puts "hola world'

puts "hello mundo’
>>>>>>> mundo
end

hello()

Ila(%kﬂﬁ(BeTKaX]33TOT(baﬁJIHO6aBHH]HXH)HeKOGCOﬂerﬂﬂWOG,H()HeKOTOpbK?KONMAHTbI
MOLII/I(I)I/IHI/IPOBB.JII/I OZTHU U T€ K€ CTPOKU, YTO U CTAJO HpI/I‘{HHOfI KOHC])JII/IKTB..

Ectb mapa mHCTPYMEHTOB, TO3BOJISTIONITUX ONPENEJUTD, 4YTO UMEHHO MEITAeT YCIIEITHOMY
causHIio. Bo3aMosKkHO, 4TO BBI TIOKA He MOHNMAaeTe, KaKUM 06pa3oM MOYKHO Pa3perinTh
KOH(DJIMKT, ¥ BaM HYKHA JIOTIOJHUTEIbHAST WH(POPMAITHSL.

Ha momornts ipujietr komana git checkout ¢ mapamerpom --conflict. OHa TOBTOPHO
BBITPY:KaeT cojiepkuMoe (aiiyia u 3aMeHgeT MapKepbl KOH(MJINKTA CAUSAHUS. ITO MOKET
MPUTOMTHCS B CUTYAIIUH, KOT/[A BBl XOTUTE COPOCUTH MAPKEPhI U CHOBA TOPOOOBATH
paspemuTb KOHMIUKT.
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[Tapametpy - -conflict moxxHO nepesnath 3Hauenue diff3 wim merge (mociennee uc-
MoJIb3yeTcs 1o yMoJsdanuio). 3Hadenue diff3 3acrasisier Git MCIOIB30BATH CJIETKA
M3MEHEHHYTO BEPCUIO MapKepOB KOH(MJINKTA — MOMUMO «Hallleii» 1 «uX» Bepcrit (hailion
oTobpaskaercs Takxe «6a30Bast» BEPCHsI, UTO €T JOTIOJHUTEIbHYIO HH(DOPMATIHIO:

$ git checkout --conflict=diff3 hello.rb

[Tocsie aToit koMan bl HaIT (hAiJ IPUMET CJIeLY IO BUL

#! /usr/bin/env ruby

def hello
<<<<K<<< ours

puts "hola world'
111111 base

puts "'hello world’

puts 'hello mundo'
>>>>>>> theirs
end

hello()

Ecau Bam HpaButTcs Takoit (hopmMaT BbIBOJIA, MOJKETE CeJIaTh €ro (DOPMaTOM, KOTOPBII
10 YMOJIYaHUIO GY/IET UCIIONB30BATHCS JIJIs Oy IIUX KOHMDIMKTOB causaust. [lyis aToro
mmapamerpy merge.conflictstyle nyskno npucBoutb 3Hadenue diff3:

$ git config --global merge.conflictstyle diff3

Komanze git checkout takske MOKHO 106aBUTH TAPAMETPHI - -ours U - -theirs, KoTopbie
MO3BOJISIIOT OBICTPO BHIOPATD OJIHY U3 BEPCHUIl (haiisia, He BBITIOJIHSIST CJAUSTHISL.

ITO 0COOEHHO TIOJIE3HO B cIydae KOHMIIMKTa GUHAPHBIX (hallTOB, TP KOTOPBIX MOKHO
TIPOCTO BBIOPATH OJIHY U3 CTOPOH, WJIH B CUTYAINH, KOT/Ia HEOOXOIMMO CJIUTD U3 APYTOil
BETKH TOJBKO OTIpe/ieIeHHbIe (hafiTbl, — BBl MOKETE BBITTOJHUTH CAUSHUE U Tiepe]] hUK-
carueli COCTOSTHUS TiepeiTH K ¢aiiyiaM Ha O/IHON WJTH HA JAPYTOH CTOPOHE.

MpOTOKONNPOBAHWE CITUSHUS

[Ipuroaurcs Ham nipu paspernieHnn KOHGIIUKTOB CaugHUS 1 koMaH/a git log. Ona no-
MOTaeT MOJIy4YUTh UHPOPMAITIIO O BO3MOKHBIX TPUYNHAX KoHDnKTa. HOTIA TIPOCMOT]P
HCTOPHH II03BOJISIET BCIIOMHUTb, [I0YEMY B JIBYX BeTKaX pazpaOOTKH PEJAKTUPOBAJIACh
OJIHA U Ta ke 00JIacTh KoJa.

HOJIy‘H/ITb TTOJTHBIN CITMCOK BCEX YHUKa/JIbHBIX KOMMUTOB, CACJIAaHHBIX B o601 u3 yua-
CTBYIOMIUX B CJAUAHNUHN BETOK, IOMOTAET YK€ 3HAKOMas BaM HOTAIUA TPEX TOUEK!

$ git log --oneline --left-right HEAD...MERGE_HEAD
< f1270f7 update README

< 9af9d3b add a README

< 694971d update phrase to hola world
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> e3eb223 add more tests
> 7cff591 add testing script
> c¢3ffffl changed text to hello mundo

B ntore MbI osTyamni 3aMedaTebHbIN CITUCOK M3 TEeCTH YYaCTBYIONINX B CANSHUN KOM-
MUTOB ¢ MH(OpPMAIKeil 0 TOM, KaKOH CTPOKK pa3pabOTKK KacaeTCsl KasKIblil 13 HUX.

ITHU JlaHHbIE MOKHO YIIPOCTHUTD, IaB KOMAH/Iy IPEI0CTaBUTh HAM (G0Jiee KOHKPETHBIE
cenenust. JIo6aBuB k kKoManze git log mmapaMerp - -merge, Mbl IIOJyYUM CIIUCOK TOJIBKO
TeX KOMMUTOB C Ka)K/IOM CTOPOHBI CJIMSHUS, KOTOPbIe KacatoTcs (haiisia, SiBJISIonerocs
B JIAHHbBII MOMEHT PUYUHON KOH(DIIUKTA:

$ git log --oneline --left-right --merge

< 694971d update phrase to hola world

> c3ffffl changed text to hello mundo

Jlo6aBUB BMECTO 3TOTO K KOMaHJIe MapaMeTp -p, MbI TIOJIYYUM CIIUCOK U3MEHEHU,
BHECEHHBIX B (Daily1, B KOTOPOM BO3HUK KOH(MJIUKT. Bee 910 1m103B0JIsIET BaM OBICTPO TIO-
JIVUUTH BCE CBEJICHUST, HEOOXOMMBIE JIJisl TOHUMAHUS TIPUYUHBI KOH(DIMKTA 1 TOUCKA
OIITUMAJILHOTO CIIOCO0a €T0 PaspelieHusl.,

KoMbuHMpOoBaHHbIN hopMaT

Tak xak Git uHEKCUPYET BCe yCIellHble Pe3yJIbTaThl CAUSHUs, KoMan/a git diff, 3a-
MYIIEHHAsT BO BpeMsI KOH(MDINKTA CAUSHU, TA€T BO3MOYKHOCTD BBIBECTU HA IKPAH TOJIBKO
KOH(MIUKTYIONNE (PparMeHThbl. ITO MO3BOJISET TOCMOTPETh, KaKKe ellle KOH(MIUKTHI
TpeGyeTcst PaspeminTh.

3anynieHHas cpasy 1mocJjie KoHhIUKTa causTHus KoManaa git diff mpemocrasasger
uHMGOPMAIHIO B HEOOBIYHOM (hopmaTe:

$ git diff
diff --cc hello.rb
index ©399cd5,597270. .0000000
--- a/hello.rb
+++ b/hello.rb
@@ -1,7 -1,7 +1,11 @@@
#! /usr/bin/env ruby

def hello
++<<<<<<< HEAD
+ puts 'hola world'

+ puts "hello mundo’
++>>>>>>> mundo
end

hello()

ITO TaK HA3BIBAEMbIi KOMOMHUPOBAHHDIN (HOPMAT, B KOTOPOM PSIZIOM C Ka3K/IOU CTPOKOIL
BBIBOJISITCSI [IBA CTOJIONA JIAHHBIX. B 11epBoM cToJIOIe TOKA3bIBAETCSI, €CTD JI B CTPOKE
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orsmuust (JlobaBJIeHHAsT WU yaJTeHHast nH(MOPMAITHST ) MEK/LY «HaIleit» BeTKOU u (aii-
JIoM 13 paboueii marKku, a Bropast CTpoka 0To0paskaeT TaHHbIe 00 OTIMYUAX MEKITY <HX>
BETKOI U Komueil Baiieil paboueil manku.

B urore B IpUBEICHHOM IPUMEPE MbI BHIUM CTPOKH <<<<<<< U >>>>>>> B paboueil
KOIIMH, P TOM YTO OHU OTCYTCTBYIOT B 00€UX CAUBAEMBIX BEPCHUSX. ITO MMEET CMbIC,
Be/lb MHCTPYMEHT CJIVSTHUST BCTABJISIET UX, TPEIOCTABIISISI HAM JIOTIOJTHUTEThHYT0 WH(DOP-
Mall1IO, & BIIOCJIECICTBUN MBI JJOJKHBI UX YIQJIUTD.

Ecsit MbI paspeninM KOH(IIUKT 1 CHOBa IPUOErHeM K KoMaH/ie git diff, sta madopma-
s Oy et npegocTaBjieHa HaMm B boJiee y0OHOM BHJIE:

$ vim hello.rb

$ git diff

diff --cc hello.rb

index ©399cd5,59727f0. .0000000

--- a/hello.rb
+++ b/hello.rb

@@ -1,7 -1,7 +1,7 @@@

#! /usr/bin/env ruby

def hello
- puts ‘'hola world’
- puts 'hello mundo'’
++ puts 'hola mundo'’
end

hello()

31ech TTOKa3aHo, 4To cTpoka «hola world», MPUCYTCTBYIONIASA B «HAIIei» BETKE, OT-
CYTCTBOBaJIa B paboueil KoUK, B TO BpeMsi Kak cTpoka «hello mundo» Oblia B «UX»
BETKE, HO HE B pa6oqef1 KOITNH, a BOT CTpoKa «hola mundo» ne HabJ101a1aCh HU B OJ{HON
13 CJIMBAaEMbIX BETOK, 3aTO €CTh B paboueil Komuu. [Togo6Hy0 HHOOPMAILIUIO TOJIE3HO
MOJIYYUTD Tiepe/l (huKcarmeil pesyabTaToB pa3penieHuss KOH(MINKTA.

3Ty I/IH(bOpMaI_[I/IIO JLJIA ]IIO6OFO BbIIIOJIHEHHOT'O CJUAHUSA MOKHO TaKKe ITOJIyYUTh C 110~
MOIIbI0 KOMaHAbl git 1log. OHa 1103bIBaeT, KakKuM 06pasoM ObLI paspenieH KOH(JIMKT.
B Takom (bOpMaTe Git BbIBOJIUT CBEICHUA, €CJIN K KOMMUTY CIWAHWA IIPUMEHSAETCSI KOMaH-
na git show mam k komanze git log -p mobasJisgercs mapameTp - -cc (110 yMOJTYaHHIO 9Ta
KOMaH/la ITOKa3bIBA€T TOJIbKO UCIIPpaBJI€HUA JII KOMMUWTOB, HE BXO/[AINX B CJII/IHHI/IG)I

$ 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
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index ©399cd5,59727f0..e1d0799
--- a/hello.rb
+++ b/hello.rb

@@@ -1,7 -1,7 +1,7 @@
#1 /usr/bin/env ruby

def hello
- puts "hola world’
- puts "hello mundo’
++ puts 'hola mundo’
end

hello()

OTMeHa pe3ynbTaToB C/NSHUS

Tenepb, KOT/la Bbl YM€EETE CO3/laBaTb KOMMMUTDI CJINAHNMA, Bbl MOJKETE ITOITACTb B CUTYaIlUIO,
KOr'/Ia KAKOM-TO U3 KOMMUTOB 6yH€T caeJsal 110 omunb6xe. Ho OJTHOM U3 3aMeuaTeIbHbIX
ocobennocreil cucrembl Git ABIAETCSA BO3MOMXKHOCTD JejaTb OIHI/I6KI/I, IIOTOMY 4YTO UX
MOJKHO HCITPaBUTH (I/I 3a4aCTyl0 3TO /leJIaeTCs OY€Hb JICFKO).

He craim uckoueHreM 1 KOMMUTBI CJIUSTHIS. TIpeanosioxuM, Bbl Hauaiu paboTy B Te-
MaTHYECKON BETKE U CIyYATHO CITMIIN €€ B BETKY master, mocjie 4ero UCTOPUs KOMMHUTOB
cTaJia BBITJISAIETh Tak, Kak MokazaHo Ha puc. 7.20.

HEAD

v

master

v

C5 < C6 < M

e

C1 < C2

f

C3 < C4

4

topic
Puc. 7.20. HenpaBubHbIi KOMMUT CITUSIHUS

B aToi1 cutyarun y Bac ecThb /1Ba BapuaHTa AEHCTBU — B 3aBUCUMOCTH OT TOTO, KaKOH
Pe3yJIbTaT BbI XOTUTE TIOJYIHUTh.
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NcnpaBneHne CCbifiok

Ecnn nHexenaTebHBIN KOMMUT CJAUSTHUS TIPUCYTCTBYET TOJIbKO B BalllEM JIOKAJIbHOM
PEMO3NTOPUH, IIPOIIIE U JIYUIIIE€ BCETO IMEPEMECTUTD BETKU, ‘{TO6bI OHH YKa3bIBaJIN Ty/a,
Ky/la Hy;KHO. B GOJIBITMHCTBE CJIyYaeB BHIIOJTHUB TIOCJIE OMMO0YHON KOMaH/IbI git
merge KoMaHxay git reset --hard HEAD~, Bbl yCTAHOBUTE YKAa3aTEeJIN BETOK TaK, KaK
MOKa3aHo Ha puc. 7.21.

HEAD

master

C1 < C2 C5 < C6 < M

-«
C3 < Cc4

4

topic

Puc. 7.21. Bua uctopum nocne BbINOMHEHUS KOMaHAbl git reset --hard HEAD~

C 0c06EHHOCTAMYI KOMaH/[bl reset Bbl ysKe 3HAKOMBI, I09TOMY HOHSITh, 4TO IPOUSOIILIO,
He cJokHO. Ha Bcakuil ciydait HalmoMHUM, 4TO KOMaHza reset --hard, kKak mpasuio,
BBITIOJIHSAETCS B TPU dTaTa;

1. IlepememaeTcs BeTKa, Ha KOTOPYIO HalleJIeH yKaszaTesb HEAD. B paccMaTpuBaeMoM
cJly4ae MBI XOTHM BEPHYTDH BETKY master B MOJOKeHHe, B KOTOPOM OHa Oblia /10
ukcarun ciusians (C6).

2. ObmacTb UHIEKCUPOBAHUS TIPUBOUTCSI K TAKOMY JKE BUJLY, KAK B BETKE, OTMEUEHHON
ykasaresieMm HEAD.

3. PaGouag nanka IIPUBO/INTCSA K TAKOMY JK€ BU/Y, KaK 1 06J1aCcTh MHIAEKCUPOBaHWA.

HepmocTtaTkoM 5TOro MeToa ABJIAETCs BHECEHNE U3MEHEHMIT B ICTOPUIO, YTO MOKET
[IPUBECTH K IIpobjieMaM 1P HAJIUYUKU PernosuTopus obuiero gocryna. Eciau apyrue
[I0JIb30BATEIH PabOTAIOT ¢ KOMMHUTAMM, KOTOPbIE BbI COOMPAETECH HEPENNCATh, OT HC-
[10JIb30BaHMs KOMaH/Ibl reset Jiydlie oTKazaThest. Kpome Toro, JaHHbii oaxo/ He Oy1er
paboraTh, e/ ¢ MOMEHTA CAMAHUS ObLI CO3/1aH XOTs ObI OZIMH HOBbIII KOMMUT, — Iiepe-
Mell[eHKe CCBLIOK, 110 CYTH, IPUBE/ET K 10TePe BHECEHHBIX U3MEHEHMIA.
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OTMeHa KOMMUTA

Ecom epemernienne ykaszaresieil BeTKM B Balllell cCUTyaluu He momoraet, cuctema Git
J1a€T BOSMOJKHOCTD BBIIIOJIHUTD HOBBII KOMMMUT, OTMCHHIOH_[I/Iﬁ BC€ USBMEHECHN, BHECCH-
HBIE MPEBIIYIUM KOMMUTOM. JTa OTlepaIis Ha3blBaeTCs BOCCTAaHOBJIeHUEM (revert)
U B PACCMATPUBAEMON CUTYAIIUU OHA BBITIOJHSIETCS CIIEAYIOIINM 00Pa3oM:

$ git revert -m 1 HEAD

[master bld8379] Revert "Merge branch 'topic'"

Drar -m 1 yKa3bIBAET, KAKOW U3 TPEIKOB SIBJSIETCS «OCHOBHOM BETKOW» ¥ TTOJIESKUT
coxpanennio. [locse cimsiHNS B BETKY, Ha KOTOPYIO HallesIeH ykasaTesb HEAD (git merge
topic), y HOBOTO KOMMUTA OKa)KyTCs JBA TIPe/iKa: MepBblil ¢ ykaszatesem HEAD (C6)
1 BTOPOW — BepInHa cianBaeMoil BeTku (C4). Mbl XOTUM OTMEHUTH BCe U3MEHEeHUs,
BHeceHHbIe caustHueM pojurenst 2 (C4), coxpaHus Bce cojiep:kumoe pogauresst 1 (C6).

IIocsie ormMeHBI KOMMUTA NCTOpUA 6yz[eT BBITJIA/IETDH TaK, KaK ITOKa3aHO Ha pHC. 7.22.

HEAD

v

master

v

C1l «— C2 <4«“— (5 <4«— (6 <€*“— M =«=— "M

g

C3 «— C4

)

topic
Puc. 7.22. Uctopusa nocne BbINoSHEHWUS KoMaHAb! git revert -m 1

Cozep:kMoe HOBOTO KOMMUTA "M II0OJTHOCTBIO COBIIA/IAET C COLEPsKUMbBIM KOMMHTA C6,
TO €CTh BBl MOJKETE HA4aTh paboTy, Kak GY/ITO CIAUSHUSA HUKOT/A He OBLIO, TOIBKO KOM-
MUTDI, He BXO/ISIINE B CJAUSHME, BCE ellle IIPUCYTCTBYIOT B UCTOPUHU IlepeMellleHUH yKa-
3atesst HEAD. B cucreme Git BO3HUKHET ITyTaHUIIA, €CJTH CEMYac BbI TONBITAETECh CHOBA
CJIUTH COZleP:KUMOe BeTKH topic B BeTky master:

$ git merge topic
Already up-to-date.

B Betke topic ceifuac HeT HUYEro, 4To ObLIO OBl HEAOCTYIIHO 13 BeTKK master. Uro emie
Xy7Ke, €CJIU BBIIOJHUTH KaKyi0-TO paboTy B BeTKe topic U CHOBA IIPOM3BECTH CIUSHUE,
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Git 106aBUT TOJIBKO Te U3MEHEHUsT, KOTOPBIE ObLIM CENaHbI OCJAE OTMEHBI CIUSHUS
(puc. 7.23).

Jlyutire Bcero penmTh 9Ty MpobIeMy OTMEHOT BO3BPAIIEHHUS HCXOHOTO CIUSTHIS, TO €CTh
HYKHO 100aBUTH M3MEHEHMSI, KOTOPbIe OBLIN OTMEHEHDI, ¥ CO3/1aTh HOBBII KOMMHUT
cusiaus (puc. 7.24):

$ git revert "M

[master 09f0126] Revert "Revert "Merge branch 'topic
$ git merge topic

Cl <« C2 <« C5 <« ‘M <« CB

™ //

C3 <« C4 <=« C7

Puc. 7.23. Vctopusi C HEKOPPEKTHBLIM CIUSIHUEM

Cl <4 C2 <« C5 <« C6 ‘M <« "M <« CB

Puc. 7.24. ictopus nocne noBTOPeEHNS OTMEHEHHOMO CIUSHUS
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B npuBeiennom npumepe KOMMUTBI M 11 M oTMeHeHbI. B kommuT ~*M pakTruecku ciam-
BalOTCA U3MEHEHUI N3 KOMMUTOB C3 1 C4, a BKOMMUT C8 — n3aMeHeHusd n3 kommura C7.
Taxkum 06pa3oM, CIusTHIE BETKH tOpic MOMHOCTBIO 3aBEPIIACTCS.

Apyrve Tunbl CINSHUS

JTo CUX TIOp MBI PACCMATPUBAII OOBITHOE CITMSTHIE IBYX BETOK, PEATH3YEMOe Ha OCHOBE
TaK Ha3bIBaeMOIl «peKypPCUBHON» cTparerun cansuus. Ho cymiecTByioT u ipyTre TUIThI
JTAHHOM omepalyy, U B 3TOM pas/ielie Mbl KPaTKO PACCMOTPUM HEKOTOPbIe U3 HUX.

Bbibop Bepcumn

[Ipesxzie Bcero, cyiiecTByeT elie O/IUH TTOJIE3HbIN ITPUeM, KOTOPBIN MOYKEeT BaM MPUTO-
JIUThCI B OOBIUHOM «PEKYPCUBHOM» PEKUMe CAUSHUA. BaM yske 3HAKOMBI IIapaMeTphbl
ignore-all-space u ignore-space-change, kotopslie repefaioTcs ¢ dparom -X, HO
KPOMe TOro, Mbl MOKeM monpocuTh Git Ipu oGHapyKeHur KOH(MJIMKTA UCIIOAb30BaTh
(haiisel ¢ oHON MK € APYTOI CTOPOHBI.

[To ymosuanuio, 06HAPYKUB KOHMIUKT CAUSHUS ABYX BeTOK, Git 106aBIsgeT B KO
MapKepbl KOH(MJINKTA, TOMevyaeT hailsr Kak co/iepKaniiuii KOHPIUKT 1 1aeT BaM BO3MOK-
HOCTH pa3pernuThb ero. Ho GbIBatoT cuTyaryu, Kora BMeCTo pereHus KOHGIMKTa ObLI0
6b1 Jryuriie, 4To6bI cricTeMa Git mpocTo BeIOpasia 0iHy U3 BEPCHIA, TPOUTHOPUPOBAB BCE
ocrasbHOe. B aTOM ciryuae Kk KoMaH e merge cienyeT 106aBUTh TTapaMeTp -Xours Ui
-Xtheirs.

Berperus takoii mapamerp, Git re Oyzer 106aBassTh MapKepbl KoHdaukra. Cucrema
IIPOCTO COJILET BCE JIOIIYCKAIOINe CAUsHUe n3MeHeHus. A /171 KOH(MIMKTYIONNX 13-
MEHEHWIT OHa [IeJIMKOM BBIGEpPET yKa3aHHbINA BaMK BApUAHT (pailyia, IPUIEM 9TO MOKET
OBITh IBOMYHBIIT (haiii.

Bosspamasich k mpuMepy ¢ BbIBOJIOM CTPOKU hello world, Mbl BUIUM, UTO CJOAUSHUE
B HAIITy BETKY COTIPOBOXKAAETCS KOH(MINKTAMU:

$ 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.

A BOT IpM HAJIMYMU TTapaMeTpa -Xours win -Xtheirs KOH(MIINKT He BOZHUKAET.

$ git merge -Xours mundo

Auto-merging hello.rb

Merge made by the 'recursive' strategy.
hello.rb | 2 +-

test.sh | 2 ++
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2 files changed, 3 insertions(+), 1 deletion(-)
create mode 100644 test.sh

B manHoM ciydae, BMECTO TOTO 4TOGBI 100aBUTh MapKepbl KOH(IINKTA B (hailjl ¢ Bepcueii
ctpoku hello mundo, ¢ OiHOI CTOPOHBI, M Bepcuell hola world — c pyToii, cucrtema
POCTO BhIOUpaeT daiis co cTpokoii hola world. ITpu aTOM BCe IpoYre U3MEHEHs, He
MIPUBOJISIINE K KOH(DIUKTY, CTUBAIOTCS YCIETTHO.

ITH mapaMeTpbl MOKHO J00aBUTh TaKKe K yKe 3HAaKOMOW HaM KoMaHze git merge-
file, MCTIOJIB30BAB /I OT/AETBHBIX BAPDUAHTOB CJAUSHNS (HAI0B, HATTPUMED, KOMaH/Y
git merge-file --ours.

Jlnst cutyaruii, Korja BaM HysKeH Mof00HbIH Pe3yIbraT, HO PU 9TOM BBl He XOTHUTE,
uTo6b! crcteMa Git MmbITaach CJIMTh H3MEHEHVSI U3 JIPYTON BEPCUH, CYIECTBYeT HoJiee
CYPOBBIH BApHaHT — CTPATErus CAUIHU «ours» (OHa He MMeeT OTHOIIEHUS K IIapaMeTpy
<OUIS» PEKYPCUBHON CTpaTeruu CAUSHU).

[To cyTw, B TaHHOM cJIy4ae BBITIOJIHSIETCST (DUKTUBHOE CIAUSTHIE. 3aliChIBAETCST HOBBII
KOMMUT CJUSHUA, POAUTENSIMU KOTOPOIO BBICTYIAIOT 00€ BETKH, IIPH 9TOM CIBaeMast
BaMU BETKa UTHOPHUPYETCs, & B KAUECTBE Pe3yJIbTaTa CJAUSHUS 3aIIUChIBAETCS TOUHBIIT
KOJI U3 Balllell TeKyIel BeTKH:

$ git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$

MoxHo Y6EZII/ITI)C5I B OTCYyTCTBUN OTJINYMIA MEKIY BeTKOfL B KOTOpOﬁ Bbl HAXO/INJIUCD,
" pe3yJbTaTOM CJIUSAHUSL.

ITOT TPIOK MOJIE3EH B CUTYAIIUAX, KOT/IA HY;KHO 00MaHyTh Git, 3acTaBUB CHCTEMY IyMaTh,
YTO CJIMSHME BETKU BBIIIOJHEHO, B TO BpeMs Kak (hakTryeckas olepains OTKJIa/IbIBaeTCs
«Ha 110ToM». Harrpumep, ripezictaBuMm, 4To Bbl CO3/1a/I1 BETKY release U BbIITIOJHUIIN B Hell
HEKY10 paboTy, KOTOPYIO B KAKO#-TO MOMEHT TpebyeTcst C/IMTh 06paTHO B BETKY master.
Ho nipu 5T0oM B BeTKy master Gblii BHECEHBI HEKHE UCTIPABIICHIST, KOTOPbIE HEOOXOIMMO
HepeHecTy B BeTKy release. B takoii cuTyalny MOXKHO CJIUTD BETKY € HCIIPABICHUAMUI
B BeTKY release, a 3aTeM KOMaH/IOil merge -s ours CJAUTb COJEPKUMOE 3TON BETKU B
BETKy master (HeCMOTPA Ha TO, YTO UCIIPABJIEHUS B HEH yiKe IPUCYTCTBYIOT). MIMeHHO
Grarofiapst aTOMy T033Ke, KOT/Ia BbI GyjIeTe CHOBA CJIMBATH COIEPIKUMOE BETKU release,
He BO3HUKHET KOH(JIMKTOB M3-3a UCIIPABJICHUI.

CnusHue nopgaepesbes

Wnes cansuus nojiepeBbeB COCTOUT B TOM, YTO OJIMH U3 IIPOEKTOB IIPOEIIUPYETCS BO
BJIOKEHHYTO TAMKY APYTOTO, U HaoGoport. IIpn ykazanuu atoit omeparnu crcrema Git
324aCTYIO B COCTOSIHMU PACIIO3HATD, YTO OJIMH 3JIEMEHT SIBJISCTCS [10/IJIEPEBOM JIPYTOro,
1 KOPPEKTHO BBIIIOJTHUTD CIAUSHUE.
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PacemorpuM mipuMep s00aBJIeHIsT HOBOTO TIPOEKTA B YK€ CYIIECTBYIONINN, TPH ATOM
KOJI U3 TIEPBOTO ITPOEKTA 3aMMChIBACTCS B TIOATIAINKY BTOPOTO.

[TepBbiM Je/ioM 106aBUM K HaIlleMy TIPOEKTY TIpriokeHne Rack. Mbr mpucoefuHuM ero
KaK yJIaJeHHBIN PETTO3UTOPHIT M BEITPY3NM €TO0 COAEP;KNMOE B OT/IETBHYTO BETKY:

$ git remote add rack_remote https://github.com/rack/rack
$ git fetch rack_remote
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”

Tenepb Kopenb mpoekTa Rack HaxoxuTes B BeTke rack_branch, B TO BpeMsl KaK Halll
cOGCTBEHHBII TPOEKT pacroiaraercst B Betke master. ITo ouepenu mpoBepus o6e aTH
BETKH, BbI YOEIUTECH, UTO OHM UMEIOT PasHbIil KOPHEBOU KATAJIOT:

$ 1s
AUTHORS KNOWN-ISSUES Rakefile contrib 1ib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
$ 1s

README

Takas kKoHMUTYpaIUs BBITJISAAT HECKOJBKO CTPaHHO. Ho BeTKM B BalieM XpaHUIHIIE
BOBCE He 00s13aHbI OBITh BETKaMU OJTHOTO U TOTO JK€ TIPOEKTa. ITO HE PACIPOCTPAHEHHAS
CHUTYAIHSI, TaK KaK C TIPUKJIAJIHON TOUKY 3PEHMSI 9TOTO MPAKTUYECKH HUKOT/IA He TPeby-
€TCs1, HO BBI JIETKO MOJKETE TOJYUYNUTDh BETKU C COBEPIICHHO PAa3HOI NCTOPUEH.

B paccmaTpuBaeMoii cuTyar Mbl XOTHM BBITPY3UTD cofiepskuMoe mpoekTa Rack B mos-
MKy Haiero ocHoBHoro 1poekta. B Git ato peanusyercs komanzioi git read-tree.
[Tozpo6HO OHA BMECTE € COMYTCTBYIONMMHU €il KOMaHIaMu Gy/IeT PaccMaTPUBATLCS
103Ke, a [M0Ka BaM /IOCTaTOYHO TTOHUMATb, YTO OHA CYMTBIBAET KOPEHbD JlepeBa O/[HOM
BETKH B TEKYIILYI0 00JIACTD MHAEKCAIUH U PAbOUyIo TIATKy. MBI TIPOCTO BEPHEMCS B BETKY
master u u3BJEYEM COJECPKUMOE BeTKHU rack B rmoAnanky rack Hamieli Betku master
OCHOBHOTO TIPOEKTA:

$ git read-tree --prefix=rack/ -u rack_branch

[Tpu durcarmu Bee aTo GyAET BHITIAAETD KAK PE3YJIbTaT 100aBICHUS BO BIOKEHHYIO
nanky Bcex (aiisoB us mpoekra Rack — kak 6yaTo MBI TPOCTO CKOMUPOBAIN UX U3
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apxuBa. [IpumMeyaresbHa JIETKOCTD, € KOTOPOI MBI MOXKEM CJIUTH U3MEHEHUS U3 OJHON
BETKY B IpyTyio. Bee o6HOBIIeHNs poekTa Rack MOKHO TOJIyurTh, epeiizist Ha ero BETKY
1 BBITIOJIHUB CKaYMBaHUE JJAHHBIX U3 YIAJTEHHOTO PEITO3UTOPUS:

$ git checkout rack_branch
$ git pull

CxauaHHble U3MEHEHUST MOKHO CJIUTh B Hallly BeTKy master. /[ 9TOro MoKHO BOC-
MOJTh30BaThC KOMaH/I0M git merge -s subtree; Bupouem, B aToMm ciaydae Git 3a01HO
COJIbET UCTOPHH IIPOEKTOB, YTO He BCEra sKejaTeibHO. UTOObI M3BJIeUb U3MEHEHMS
U IIpeJBapUTeNbHO 3all0JHUTh cooOuIeHe hUKCAIMH, [I0Jb3yHTech HapaMeTpaMu
--squash u - -no-commit BMecTe ¢ TapaMeTpoM CTPATETUN CIAUSHUS TIO/IJIEPEBHEB - S:

$ git checkout master

$ git merge --squash -s subtree --no-commit rack_branch

Squash commit -- not updating HEAD

Automatic merge went well; stopped before committing as requested

I/ITaK, MbI CJINJIN BCE€ U3BMEHEHUA N3 TIPOEKTa Rack, IIO/ITOTOBUB NX K JIOKQJIbHOI (bHK-
carmun. Ho moskHO IIOCTYIIUTDb N HaO60pOTZ BHECTU M3MEHECHUA BO BJIOJKEHHYIO IIAIIKY
rack BeTKM master W Mo3’ke CJIUTh UX B BETKY r‘ack_br‘anch JJIA 11epejiadu JiiaM, OT-
BE€YAIOIINM 3a IMOJ/IEPIKKY ITPOEKTA, UJIN U1 OTIIPABKH Ha CEPBEP.

B pesyJibraTe MbI TIOJTy4aeM TaKyIo ke pabouyio CXeMy, KaK U B CJIy4ae ¢ BJIOKEHHBIMU
MOJLYJISIMU, HO (€3 UCTIOIb30BAHUsI CAMUX MOJIyJied. BeTKH MOKHO XPaHUTh B HAIlleM
PETO3UTOPHH C IPYTUME TTPOEKTAMU, TEPUOMYECKU CNBAS UX B HAIII TPOEKT KaK TTO/I-
JepeBbst. B HEKOTOPOM CMBICIIE 3TO y0GHO: HATPUMED, (DUKCATIUS COCTOSTHUSI BCETO KOJIa
MPOUCXOMUT B OJfHOM Mecte. OJIHAKO ITPU 3TOM PabOUnil ITPOIECC HECKOIBKO YCJIOKHSIETCST
U TIOBBIIIAETCS BEPOSITHOCTD OIMUOKY [TPU MOBTOPHON HHTETPAIIMY U3MEHEHHUIA, 8 TAKIKE
BEPOATHOCTH CIYYAINHO OTIIPABUTD BETKY HE B TOT PEMO3UTOPUI.

Etite He0OBIYHO TO, UTO /ISt TIPOCMOTPA PAZHUIIBI COJEPIKMMOTO MOAMANKN rack 1 Kojia
B BeTKe rack_branch (3T0 HYKHO, YTOOBI TIOHSTH, HE MIPUIILIO JIU BPEMS BBITOJIHUTD
causHre) 06bIUHYI0 KoMaHy diff ucnosb3oBarh yike Helb3st. BMecTo aToro cienyer
BBITIOJTHUTL KOMaH Ty git diff-tree, yka3zaB BeTKY, C KOTOPOIi IIPOM3BOIUTCS CPAaBHEHUE!

$ git diff-tree -p rack_branch
Bot xak BBITJIAUT TIPpOLEelypa CPaBHEHUA COIEPKUMOTO IMOATIAIIKN rackc CONEPKNMbIM
BETKU master Ha CepBepe 1ocJie MmocJjie/IHEero CKauynBaHU A M3MEHEHUI:

$ git diff-tree -p rack_remote/master

KoMaHaa rerere

Komanza git rerere 0THOCHTCS K 9aCTUYHO CKPBITBIM KOMIIOHEHTaM. Ee Hazsanme mpes-
craBJisteT coboit ab0peBuaTypy (passi «reuse recorded resolutions (MOBTOPHOE MCIIONb-
30BaHIE 3alMCAHHOTO PEIeHNUsT), U KaK CJELyeT M3 9TOTO Ha3BaHUsl, OHA TI03BOJISIET
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clieaTh Tax, yToObl cucreMa Git 3aITOMHIIIA, KAK Bl Pa3PEUIN KOHKPETHBI KOH(MINKT
U B CJIEYIONNI pa3 mogoOHBIN KOHMIIMKT MOKHO OBIJIO PaspeninTh aBTOMATUYECKH.

Cy1iecTByeT psiji ClieHApUEB, B KOTOPBIX 9Ta (DYHKIIMOHATBHOCTD JIEHCTBUTENBHO TI0-
sezra. OJIUH U3 MPUMEPOB YIIOMUHAETCS JIaKe B IOKYMEHTAIIMK W KAcAeTCs] BO3MOJK-
HOCTH 00€CIIEYUTh YUCTOTY CIAUSHUS HOJTOKUBYIIEH BETKH, HE CO3/1aBasi P HTOM
HabOp MPOMEKYTOUHBIX KOMMUTOB CJUsTHUsL. TTOAKIIOUNB KOMAH/IY rerere, MOKHO
MEPUOANYECKH ITPOBOJAUTD CJAUSHUS, pa3peinarb KOH(MIUKTDI, a 3aTeM OTMEHSITh Pe-
3YJIBTAThI CJMSHUS. BBITIOJHSIS 9Ty TOC/IE0BaTEIbHOCTD B IIpoliecce paboThl, BbI 00e-
crieunTe YncToe (pUHANBHOE CAMSTHIE, TaK KaKk KOMaH/a rerere CMOXKET JIeJIaTh BCE
ABTOMaTHYECKH.

AmHasornunas TakKTUKA TPUMEHSIETCS I COXPaHeHUs: MOOMIbHOCTH BeTKHU. Biaroza-
psi eli BaM He TIPUIETCS BCE BPEMs CTATKUBATLCSA C OIHUMU U TeMU Ke KOH(PIUKTaM1
nepeMetienus. [Ipencrasbre, YTO BaM HY’KHO IIEPEMECTUTh BETKY, /IJIsT KOTOPOH yiKe
OBIJIO BBITIOJIHEHO CIIUSHUE € Pa3perieHneM 1eJoro Habopa KoHGIMKToB. Bpsit in Bam
3aX0UeTCs pa3pelaTh 3TH KOH(MIUKTDI 110 BTOPOMY pa3y.

ITonesna arta komanma n IIpH IEPpNOJINYECKOM CJIIMAHUUN Ha60pa TEMaTHYECKHNX BETOK
B TECTOBYIO BETKY. B cJydyae HEYyITaYHOI'O TECTUPOBaHUA MOKHO OTMEHUTDH BCE CJIMAHUS
1 BBIIOJIHUTDH UX €€ pa3d, UCKJIIOYNB BETKY, ITOCTYKUBIIY O HpI/I‘{HHOﬁ HEeyaa4dn. HpI/I
9TOM BaM HeE HOTpe6yeTCH CHOBa pa3peuiaTb KOH(bJH/IKTbI.

g nmogkmoueHns KOMaH/Ibl rerere JOCTATOYHO TTOMEHATb KOH(PUTYPAIMOHHbBIE
HaCTPOMKM:

$ git config --global rerere.enabled true

Kpome Toro, MOKHO cO3aTh Halky .git/rr-cache B onpeneeHHOM PEIIO3UTOPUH,
HO IIOK/IIOYEHIE YePe3 U3MEHEHNE HACTPOEK BBITJIAAUT IIOHATHEE, KPOME TOIO, MOKET
BBIIIOJIHATBCS B IJ100aJbHOM Maciitade.

A renepb paccmotpuM nipocToii ipuMep. [Ipeamnonosxknm, y Hac ecTb BOT Takol hait:

#! /usr/bin/env ruby

def hello
puts "hello world’
end

[Tomo6HbII TIPUMEp MBI y3Ke PACCMATPUBAJIH, U CEiIac, Kak U B TPEBILYIIEM CITyIae, MBI
n3MeHUM cTpoKy «hello» Ha «hola», a 3aTeM B Ipyroil BeTke — «world» Ha «mundo».

[Ipu cnmsgHUM 5TUX BETOK BO3HUKAET KOH(DJIUKT:

$ 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.
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master

v

<—— helloworld <€—— hola world

™

hello mundo

4

i18-world

Puc. 7.25

BosMmoxHo, BbI yixe O6paTI/IJII/I BHMMaHUHe Ha HOBYIO CTPOKY Recorded preimage for
FILE. B ocTanbioM BbIBOAMMBIE KOMAH/ION TaHHbBIE TAKHUE JKe, KaK 1 npu OOBIYHBIX KOH-
(dhIMKTAX CAMAHMA. 3MeCh HaM MOJKET IaTh MOACKA3Ky KoManza rerere. OObIYHO B TAKOIl
CUTYyallMU Mbl UCIIOJIb3yeM KOMaHly git status, 4TOOBI y3HATh MPUYNHY KOH(DJIUKTA:

$ 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
#

Ho xomanza git rerere status Takike MOKeT paccKasaTh, YTO UMEHHO ObLIO 3alIMCaHO
B COCTOSTHUH, MIPEJIECTBYIONIEM CAUSHUIO;

$ git rerere status
hello.rb

A xomanza git rerere diff 7eMOHCTPUPYET TEKYIIYIO CTAMUIO Pa3pelieHrs KOHMIINK-
Ta — TO, C YeTO OBLIO HAYATO Pa3pPelleHue, U TO, YTO B UTOTE MOJIYIUIOCH:

$ git rerere diff

--- a/hello.rb

+++ b/hello.rb

@@ -1,11 +1,11 @@
#! /usr/bin/env ruby
def hello

-<<<KL<K<

- puts 'hello mundo’

+<<<<<<< HEAD
puts 'hola world'
SO3555>>
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+ puts 'hello mundo’
+>>>>>>> i118n-world
end

Kpowme Toro (310 y:ke He CBI3aHO C KOMAH/ION rerere), /i MPOCMOTPa KOHMDIMKTYIO-
X (aigoB ¢ UX MPeANIeCTBYIOMUMI KOH(MIMKTY BEPCUSIMU UCTOIb3yeTCsT KOMaH/[a
ls-files -u:

$ git ls-files -u

100644 39804c942a9c1f2c0@3dc7c5ebcd7f3e3a6b97519 1 hello.rb

100644 a440db6e8d1fd76ad438a49025a9ad9ce746F581 2 hello.rb
100644 54336ba847c3758ab604876419607e9443848474 3 hello.rb

Termepb KOHGIMKT MOKHO Pa3pelInTh BCTaBKOM cTpoku “hola mundo’, a 3aTeM cHOBa
3aIyCTUTh KOMaHLy rerere diff, uTo6bl IOCMOTPETD, YTO UMEHHO OHA 3alIOMHMJIA:
$ git rerere diff

--- a/hello.rb
+++ b/hello.rb

@@ -1,11 +1,7 @@
#! /usr/bin/env ruby

def hello
- <KL
- puts "hello mundo’

- puts "hola world’
S>5555>>

+ puts "hola mundo’
end

Teneps, korga Git o6HapykuT B daiijie hello. rb KOHOIUKT, B KOTOPOM, C OJHOI CTOPO-
HbI, purypupyet cTpoka «hello mundo»,a c ipyroit — ctpoka «hola world», cucrema
Pa3peruT ero BCTaBKO# cTpoku «hola mundo».

To ecTb MBI MOKEM TTOMETUTH KOH(MJINKT KaK Pa3pPeIleHHbIN U BBITTOJHUTD (DUKCAITNIO
COCTOAHUA:

$ git add hello.rb

$ git commit

Recorded resolution for 'hello.rb'.
[master 68el6e5] Merge branch 'il8n'

O6paTI/ITe BHHUMaHME, YTO TEIIEPb B BHIBOJNMbBIX KOMaH[[OI‘/)I JTAaHHBIX MTOABUJJIACHh CTPOKA
Recorded resolution for FILE (coxpaneHo paspemienue koHbaukra aiss GAVIIA).

Ternepnb 1aBaiiTe OTMEHUM 3TO CJAUSHUE U BMECTO HETO TIEPEMECTUM JJaHHbIE HA BEPIIUHY
BeTkHu master. CMecTuM BETKY Ha3aJl KOMaH/I01l reset:

$ git reset --hard HEAD"

HEAD is now at ad63f15 i18n the hello
Crusinue oTMeHeHo. Terepb BBIIOJIHUM TiepeMellieHe TEMaTUIeCKON BETKH:

$ git checkout i18n-world
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Switched to branch 'il8n-world'

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: i18n 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 i18n one word

master

v

<— helloworld <«€—— holaworld <€—— hola mundo

AN e

hello mundo
rerere cache
T - puts ‘hola world’
- puts ‘hello mundo’
i18-world ++ puts ‘hola mundo’
Puc. 7.26

MbI mOJIyYnIn OKUAAEMBINH KOHMDIIUKT CAUSHIS, HO 0OpaTuTe BHUMAaHIE HA CTPOKY
Resolved FILE using previous resolution. Ecaiu mocmorpeTs Ha copiep:kumoe daiiia,
BbI YBU/IUTE, YTO KOH(MJIUKT yKe pa3pelieH U MapKepbl KoH(IUKTa causguus B daiiie
OTCYTCTBYIOT:

$ cat hello.rb
#! /usr/bin/env ruby

def hello
puts "hola mundo’
end

JleTanu aBTOMaTHYECKOTO TTOBTOPHOTO pa3perieHust KOH(MJINKTA BaM TTOKAKET KOMaHIa
git diff:

$ git diff
diff --cc hello.rb
index a440db6,54336ba. .0000000
--- a/hello.rb
+++ b/hello.rb
@@@ -1,7 -1,7 +1,7 @@@
#! /usr/bin/env ruby
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def hello
- puts "hola world'
- puts "hello mundo’
++ puts 'hola mundo’
end
rerere3

Komanpna checkout mo3BosisieT BepHyTh (hailsr B cocTostHrEe KOH(MIINKTA:

$ git checkout --conflict=merge hello.rb
$ cat hello.rb
#! /usr/bin/env ruby

def hello
<<<<<<< ours
puts "hola world'

puts "hello mundo’
>>>>>>> theirs
end

IIaBaﬁTe ITOBTOPHO pa3pemnm KOH(I)]II/IKT CpeacTBaM KOMaH/Ibl rerere:

$ git rerere

Resolved 'hello.rb' using previous resolution.
$ cat hello.rb

#! /usr/bin/env ruby

def hello
puts "hola mundo'
end

I/ITaK, MbI aBTOMAaTUY€CKHU pa3peuInamn KOH(l)]II/IKT, BOCITIOJIb30OBaBIINCb BapMaHTOM, KO-
TOprﬁ KOMaH/la rerere CoXpaHuJia JJisd HaC B KIIIIe. Ter[epb MOJKHO IPOMHAEKCHUPOBATDH
HN3MEHEHUA U ITPOJOJIZKUTD IIEPEMENECHNUE BETKU:

$ git add hello.rb

$ git rebase --continue
Applying: 118n one word

Ecti BaM 9acTo PUXONTCS BBITIOMHSITH TOBTOPHbIE CIIUSTHYSE, THOO BBI XOTHTE MO/UIEP-
JKUBATH AKTyaJTbHOE COCTOSTHIE TeMATHYECKON BETKHU 6e3 e¢ MHOTOYHCICHHBIX CIMSHUIT
¢ BeTKO# master, 160 BbI acTo mpuberaere K nepeMerieHusaM, 3a[eicTBYHTe KOMaH/Ly
rerere, 4TOOBI HEMHOTO YIIPOCTUTD CeOE KUZHD.

OTnapgka ¢ nomowbto Git

Ectb B Git n WHCTPYMEHTHI, c11ocoGHbIE TIOMOYD B OTJ/Ia/IKE€ BallIUX ITPOEKTOB. Tak kak
cucrema Git criocobna pa6OTaTb C ITPOCKTaMM IIPAKTUYECKU BCEX TUIIOB, 9T UHCTPY-
MEHTDBI ABJIAIOTCA B HSPHHHOﬁ CTeIIeHn O606H1€HH]'::IMI/I, HO 3a49aCTyI0 OHU ITO3BOJIAIOT
BbIAIBUTDH OHII/I6Ky " ee NIpuinHy.
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MpuMeyaHns K annam

Ecyi BbI 00HAPYSKIIIH B KOJI€ OIMUOKY 1 XOTUTE Y3HATh, KOT/[A U TIOUEMY OHA TTOSIBIIIACK,
JIydIIie BCETO TOCMOTPETh IpUMevanus K (aiimam. VIMeHHO TaM BbI HaiiieTe MH(pOPMAITUIO
0 TOM, KaK1e KOMMUTBI B IOCTEAHNUI Pa3 BHOCHJIN U3MEHEHUS B KaXKAYI0 CTPOKY IIPO-
MN3BOJIBHOTO (bal‘?ma. CJIOBOM, 06Hapy>KI/IB B CBOEM KO/Z¢€ OHJI/I60‘IHLII>,I METOM, OTKpOfITe
KOMaHZIOI‘/JI git blame TIpUMEYaHmAg K (banIy, YKa3bIBalolIIneE, KOrjaa n KeEM B HOC]IGZIHI/IP,I
Ppa3 perakTrupoBaIach KayKaasa CTPOKa METO/1a. B MaHHOM TIpUMEPE MbI UCITOJIb3YEM I1a-
pamerp -L, 9ToObI OTPAHUYUTH BBIBOAUMBIE JaHHbIE cTpokaMu ¢ 12-if mo 22-10:

$ git blame -L 12,22 simplegit.rb

~4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 12) def show(tree = 'master')

~4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 13) command(“git show #{tree}")

~4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 14) end

~4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 15)

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 16) def log(tree = 'master')

79eaf55d (Scott Chacon 2008-04-06 10:15:08 -0700 17) command("git log #{tree}")

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 18) end

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 19)

42c£2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 20) def blame(path)

42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 21) command("git blame #{path}")

42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 22) end

ITepBoe 1oJie nokasbIBaeT YaCTUYHYIO KOHTPOJIbHYIO cyMMy SHA-1 koMMuTa, B KOTOPOM
B IIOCJIeIHUI pa3 peJlakTUpoBaach cTpoka. Crepylolue JBa M0JIs COAepKaT U3BJle-
YEeHHYIO U3 KOMMUTa UHGOPMAIUIO — UMS aBTOPa U J1aTy co3zianud. To ecTb Bbl cpasy
BU/JIUTE, KTO U KOT/Ia pelakTUPoBaJl laHHy1o cTpoky. [locise aToro uayr Homepa cTpok u
cozepxumoe (aiina. ObosHaueHne ~4832fe2 ykasblBaeT Ha CTPOKH, KOTOPBIE BXOIUJIH
B CaMblil IIEPBBII KOMMUT — CJEJaHHbII oce qobasaenns ¢aiina B IPOEKT — 1 0CTa-
JIUCD € TOH 1TOPbI HEM3MEHEHHBbIMU. 3/1€Ch JIETKO 3allyTaTbCs, TaK KaK Tellepb Mbl 3HaeM
0 MEHBIIEN Mepe TPH cTocoba, KOTOPHIMHU CHMBOJT ~ MEHsIET KOHTPOIbHYT0 cymMmmy SHA
KOMMUTa, HO B TAHHOM CJIyYae UCTIOIb3YETCsT Takoe 0003HaUEHIE.

Eie oHOII ipuMedaTeibHOR 0COOEHHOCThIO cucteMbl Git SBJSETCS TO, YTO OHA He
OTCJIeKUBAET TlepenMeHoBaHus (daiiyioB B aBHOM Buje. OHa 3aMChIBACT CHUMOK
COCTOSTHUS U TIBITAETCSI KOCBEHHBIM 00Pa3oM MOCT(HAKTYM OIPEAETUTh, YTO UMEHHO
MOJIBEPTJIOCH MTepenMeHOBaHU0. VIMEHHO GJaroiapsi 3TOH KOHCTPYKTUBHON 0COOEH-
HOCTH MO>KHO 3aCTaBUTh CUCTEMY BBISIBUTH BCe BU/IbI IlepeMelieHns koja. Ecin jo-
6aBuTH KOMaH/e git blame mapamerp -C, Git npoanamusupyer (haiis, 1jst KOTOPOro
BBIBOJAATCA IIPUMEYAHUA, U [IOIIBITAETC IIOHATD, OTKY/la B34AIUCh CKOIIMPOBAaHHbIE B
Hero (hparMeHThl Kozia. K mpuMepy, IpeiCTaBiM, YTO BbI IPOU3BOAUTE TIePepabOTKY
(aiiia GITServerHandler.m B HeCKOJIbKO (aiijioB, O/IMH U3 KOTOPHIX HA3BIBAETCS
GITPackUpload.m. Bei3Bas asd mociemgHero koMauay blame ¢ mapameTpom -C, BB
OllpeJle/InTe IIPOUCXOKIEHUE KOZA!

$ git blame -C -L 141,153 GITPackUpload.m

£344f58d GITServerHandler.m (Scott 2009-01-04 141)

£344f58d GITServerHandler.m (Scott 2009-01-04 142) - (void) gatherObjectShasFromC
£344158d GITServerHandler.m (Scott 2009-01-04 143) {
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70befddd GITServerHandler.m (Scott 2009-03-22 144) //NSLog(@"GATHER COMMI
adllac80 GITPackUpload.m (Scott 2009-03-24 145)

adllac80 GITPackUpload.m (Scott 2009-03-24 146) NSString *parentSha;
adllac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit *commit = [g
adllac80 GITPackUpload.m (Scott 2009-03-24 148)

adllac80 GITPackUpload.m (Scott 2009-03-24 149) //NSLog(@"GATHER COMMI

adllac80 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)

IT0 04ueHb yI00HO. Besib 00BIUHO B KAUECTBE UCXOAHOTO (PUTYPUPYET KOMMHUT, B KOTOPbIN
BBI CKOTIMPOBAJIN KOJI, TAaK KaK 9TO MEPBbIN ciydail m3MeHeHus cTpok B daiine. A Git
[IOKa3bIBaeT BaM, U3 KAKOTO KOMMMUTA ObLIN CKOIUPOBAHBI 9TU CTPOKH, JaKe eCJIM OHK
HaxXOIUJIUCh B IPyToM aiie.

[IBOMYHbBIA NOUCK

[Ipumeuanus k daiiny momoraior, Korzia Bbl 3HaeTe, B KAKOM MecTe cJie/lyeT UCKaTh HC-
TOYHUK TPoGaeMbl. Eciii ske BBl TTOHATHS He UMeeTe, Ky/la IMEHHO BKPAlach onmOKa,
a ¢ MOMEHTa TIOCJIEHET0 PaboYEro COCTOSHUS Koa 06PasoBAINCH JIECATKH UITH JlasKe
COTHM KOMMUTOB, JIy4Ilie MPUOErHYTh K KoMaH/e git bisect. OHa BBIMOTHSAET BOMY-
HBIH IOMCK B HCTOPUU KOMMUTOB, C MAKCUMAJIbHO BO3MOXKHON CKOPOCTBIO OIIpe/ieIsisa
POGIEMHBITT KOMMUT.

[Ipenmnoso;kuM, BbI TOJBKO YTO 3aMIYCTUJIHN B 9KCIJIyaTaIINI0 HOBYIO BEPCHUIO CBOETO
KOJ1a, IIEPUOUUECKH [I0JIydaeTe OTYeThbl 00 OIIMOKaX, KOTOpbIE B cpeje pa3paboTKu
He BO3HUKAJIM, M He MOJKETe B3 Th B TOJIK, IOUeMY KO/ BeleT ceOst mogoOHbiM 0Opa-
30M. Bbl Bo3Bpalaerech K CBOEMY KOLY U BaM YAaeTCsl BOCIIPOU3BECTH MPOBIEMY,
HO TTOHATDH €€ ITPUYUHBI BbI BCE PaBHO HE B COCTOAHUMN. BZIGCI) BaM MOJET IIOMOYb
KoMaH/1a bisect. [lepBbiM 1es10M MBI 3a1TycKaeM rpoliiecc KoMaH1oi git bisect start,
[OCJIe Yero BhINOJIHsAEeM KoMaHay git bisect bad, coobiias crcreMe o HemoaaKax
B TEKYIIIEM KOMMMUTE. Tenepb OCTaeTCA 3allyCTUTDb I[BOI/I‘iHbeI IIONCK IIOoCJIeAHEeTrO
U3BECTHOTO Paboyero cocTosHu. ITO AejaeTcd KoMaHaoil git bisect good [uc-
NpaBHbIi_KOMMUT]:

$ git bisect start

$ git bisect bad

$ git bisect good vi.e0

Bisecting: 6 revisions left to test after this
[ecb6elbc347ccecc5f9350d878ce677feb13d3b2] error handling on repo

Cucrema Git mocunTaia, 4To MEX1AY KOMMUTOM, KOTOPBIH BbI TIOMETHJIN KaK TTOCTE]]-
Huit kKoppekTHbiil (v1.0), u Tekyteil HepaboTaoIei Bepcueii ObLIo CeTaHo TPUMEPHO
12 KOMMUTOB, U BBITPY3WJIA BaM IEHTPATbHBIII KOMMUT 3TOM TOCJIEI0BATEITHHOCTH.
Tenepb MOKHO MTPOBECTH TECTUPOBAHUE U TIOCMOTPETh, TIPOSIBJSAETCS 11 Ipobiema.
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[TonoxuTenbHBIN PE3yIBTAT O3HAYAET, YTO HETTOJIA/IKW BO3HUKJIH /IO TIEHTPATLHOTO KOM-
MITA; B CJIydae sKe OTPHUIIATEIbHOIO Pe3yabraTa IpodaeMy CeayeT UCKATh OCIe 9TOr0
kommuTa. [IpeanosoxuM, Hallle TeCTUPOBAHUE TIPOTILJIO YCIIENTHO, U Mbl UH(OPMUPYEM
06 arom Git koman;ioii git bisect good:

$ git bisect good
Bisecting: 3 revisions left to test after this
[bB47b02ea83310a70fd603dc8cd7a6cd13d15c04] secure this thing

Ternepn BaMm TipejTaraeTcs CAEAYIONNNH KOMMUT, PACTIONIOKEHHBIN TTocepeimHe MeK/TY
POTECTUPOBAHHBIM U HEPaOOTAIINM KOMMUTaMU. [IPeAIIoIoKIM, B 9TOM CiIydae
TECTUPOBaHME MOKAKET HaJIW4Ke OomiOKK. Toraa Mbl BOCIIO/Ib3yeMcsT KOMaHI0H git
bisect bad:

$ git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3c9beal38e09d82a5ce6014] drop exceptions table

ITOT KOMMHUT KOPPEKTEH, U Teriepb y cucteMbl Git ecTh Best HeoOxomuMast mH(OPMAIHs,
4TOOBI OTIPE/IEUTD, T/le IMEHHO BIIEPBbIE BO3HUKIIA IIPpobaeMa. OHa coolIaeT HaM KOH-
TposibHyI0 cymMmmy SHA-1 miepBoro komMmmuta ¢ OmuOKON, HEKOTOPbIE CBEJIEHUST O HEM,
a TakiKe Tepedend (hailioB, KOTOPBIE IIPETePIIesn U3MeHEHNs B 9TOM KoMMuTe. Bee aTo
JIaeT BOBMOXKHOCTD MOHSITh, KaK TIOSIBUJIACH OIHOKA:

$ git bisect good

b047b02ea83310a70fd603dc8cd7a6cd13d15c04 is first bad commit
commit b@47b02ea83310a70fd603dc8cd7a6cd13d15c04

Author: PJ Hyett <pjhyett@example.com>

Date: Tue Jan 27 14:48:32 2009 -0800

secure this thing

1040000 040000 40ee3e7821b895e52c1695092db9bdc4c61d1730
f24d3c6ebcfc639b1a3814550e62d60b8e68a8e4 M config

ITocsie 3aBepiieHus IOKUCKa CJeayeT BOCIIONb30BaTbCs KOMaH/0i git bisect reset,
4TOOBI BePHYTh YKazaresb HEAD Ty/1a, T/ie OH ObLI [0 HauaJia IPOLe/LyPhL:

$ git bisect reset

3TO MOH_[HI)H';I WHCTPYMEHT, HOMOFaIOHII/H';I 3a CYMTAHHbBIE MUHYTbBI IPOBEPUTH COTHU
KOMMUTOB Ha Hasinaue ommuOKu. TIpu aToM, eCJiu y Bac eCThb CIIeHAPHii, BO3BPAIIAOIIHIT
3HauyeHue 0 B cryyae KOPPEKTHOTO MPOEKTA M OTJIMYHOE OT HYJISI 3HAYECHUE B CIIydae
obHapysKeHUst OMUGOK, paboTy KOMaH/Ibl git bisect MOKHO MOJTHOCTHIO ABTOMATH3H-
poBarh. JIJis1 Hauasia BB 3a/1aeTe 00J1acTh MOMCKA, YKa3aB paboTaroIInil 1 HepaboTarOIINi
KOMMUTDL VX MOsKHO IIepedncuTb B Komanje bisect start, nepBbiM yka3aB KOMMUT
¢ ommnbOKOIi, a BTOPHIM — KOMMUT, KOTOPbIi HCITPABHO paboTaeT:

$ git bisect start HEAD v1.0
$ git bisect run test-error.sh
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B atom ciyuae BbIrpy3Ka Kaxk/0ro KOMMETA OY/IeT aBTOMATHYECKHU 3aITyCKATh CIIEHAPHUIT
test-error.sh, noka Git He 06HAPYKUT TeHeKTHBIN KOMMUT. TakKe MOKHO BOCIIOJb-
30BaTbcd KOMaH10ii make niu make tests, ecim UMEHHO OHA HHUIIMUPYET aBTOMATH-
3UPOBAHHOE TECTHPOBAHUE.

Noamoaynu

Hepekoii siBiisieTcst cuTyalis, KOrjia BHyTPH OJIHOTO TIPOEKTa HYKHO 3a/I€fiCTBOBATH
JPYTOH TPOEKT. DTO MOKET OBITh OUOIMOTEKA CTOPOHHUX Pa3pabOTUYNKOB WM Ballla
cobcTBeHHast GUOINOTEKA, OT/IEJBHO HATIMCAHHAST U ICIIOJb3y€eMasi B Pa3HBIX IIPOEKTaX.
PacripocrpaHeHHbIiT BOIPOC, BOSHUKAIOIIUIT IPH TAKOM CIIEHAPHHN: KaK, UMesT JIeJI0 C [IBY -
M HE3aBUCUMbBIMU IIPOEKTAMU, NCIIOJIb30BATh OAWH N3 HUX BHYTPU [[pyFOFO?

[IpencraBum, uto st BebG-caiiTa BbI cozzaere JeHTy B (hopmate Atom. Bmecto maru-
caHust COGCTBEHHOTO IeHepaTopa Kojia B aToM (hopMaTe BbI PEIIUIN BOCIIOIb30BATHCS
6ubnnorexoit. Ckopee BCero, Bam MPUIETCA TOAKIIOUYUT KO uepe3 GUbInoTexu 0611ero
nocryia, Harpumep CPAN u Rubygem, i ckonupoBaTh €ro B 1IepeBO CBOETO IIPO-
exta. B 1epBoM cirydae Bbl CTOJKHETECH € TTPOOJIEMOI HACTPOKH GIOINOTEKH MO CBOK
HYK/[bl, KDOME TOTO, MOTYT BOBHUKHYTb CJIOKHOCTH C BHEJIPEHIEM BAIllero Ko/a, TaK Kak
noTpeGyeTcst rapaHTUPOBATh AOCTYITHOCTD 9TON GUOIMOTEKU IS BCEX TOJIb30BATECH.
PeruB ske BKIIOYUTD KOJI B CBOIA ITPOEKT, BBI CTOJKHETECH CO CJIOKHOCTSIMHU ITPU CIIUSTHUN
BaIlINX JAHHBIX C I3MEHEHUSIMU 13 OCHOBHOTO PEIIO3UTOPHSI.

B Git ata 3amaua pemntaeTcst ¢ ToMoIbio TOAMOy e, VIMeHHO OHM TI03BOJISTIOT TIPeBpa-
tuTh oinH Git-perno3uTopuii B MOAAIKY APYroro. Bel MoskeTe KIOHUPOBATh B IIPOEKT
JIOTIOJIHUTEIbHBIN PEITO3UTOPHUI, XpaHsi CBOU KOMMUTDI OT/IEJIBHO.

Hauano paboTsl

PaceMoTrpuM mporiece pa3paboTKH MPOCTOTO MPOEKTa, Pa3bUTOT0 Ha OCHOBHYO 4acTh
1 HECKOJIbKO JIOMOJTHUTETHHBIX.

ITepsbiM mesioM gobaBuM cyiiecTBYIOMNA Git-perno3uTopuii B KauecTBe IOAMO/LY ISk
Hamrero pabodero perozutopus. J[obaBieHre HOBBIX TTOAMOLYJIEH OCYIIECTBISAETCSA
KoMaH/10i git submodule add c ykazanuem URL-asipeca nnpoekTa, KOTOPBIH BbI XOTHUTE
HavaTh OTCJIEKUBATh, B taHHOM caydae jobasum 6ubimoreky DbConnector.

$ 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.
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[To yMOM4aHUIO TIOAMOYJIHM H0OABJSIOT BIOKEHHbBIE TIPOEKTHI B MAMKH, IMEHA KO-
TOPBIX COBIA/IAIOT C UMEHAMM PEro3uTopreB. To ecTh B HAIIEM Ciydae TTPOEKT OKaXKeT-
cs B arike DbConnector. B koHile 1anHO# KOMaHIbI MOKHO YKa3aTbh MyTh K APYTOMY
MECTY.

Ecau ceituac Bocmoib3oBaThesa KOMaHlIOfI git status, CTaHYT O4€BU/IHBIMI HECKOJIBKO
Belei.
$ 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-1iepBbix, nosiBuJicst HOBbI# (aiin .gitmodules. ITo KoOHpUTYPAITMOHHBIH (aii,
npoenupyfomuil URL-aagpec mpoekTa Ha JOKaJIbHYIO MTATIKy, B KOTOPYIO BBI €TO
CKavyaJn:

$ cat .gitmodules

[submodule "DbConnector"]

path = DbConnector
url = https://github.com/chaconinc/DbConnector

B coryuae Habopa oMoty ieit B aToM (haiisie OyeT HeCKOJIbKO 3amceii. BakHO moHnMaTh,
gyT0o Git KOHTpOMMPYET ATOT (haiisl HapaBHE ¢ OCTATLHBIMU BalTUMU (halijlaMy, TAKUMA
Kak .gitignore. To ecTh BB MOXKETE OTIIPABJATD €T0 HA CEPBEP M CKAYNBATH OTTY/IA. DTO
CHIEJIAHO JIJIST TOTO, YTOOBI IPYTHE TOIb30BATENHN, KIOHUPOBABIINE Balll TIPOEKT, MOTJIH
Y3HATh MECTOTOJOKEHNE TIOMO/LYJTEI.

NMPUMEYAHME

Tak kak cdurypupytowmii B daiine .gitmodules URL-agpec siBNsieTCs NEpBbIM MECTOM,
OTKyZa Apyrve nonb3oBaTenu 6yayT KNOHMPOBATb/CKaumMBaTb MHPOPMALIMIO, Bbl AO/MKHbI MO
BO3MOXHOCTU rapaHTMpoBaTb K HEMy AOCTYM. Hanpumep, ecnv ana otnpaeky nHdopMaumm
Ha cepBep Bbl Nonb3yeTecb He TeM URL-aapecoM, C KOTOPOro OCyLLEeCTBSIETCS CKaunmBaHmue
[aHHbIX, 3aAeNCTBYTe aapec, AOCTYN K KOTOPOMY €CTb M Y OCTasibHbIX. Bbl MOXeTe fokasb-
HO, UCKIOUMTENBHO AN COBCTBEHHBIX HYXZ, NEPeonpeaenuTb 3TOT aapec koMaHaon git
config submodule.DbConnector.url PRIVATE_URL.

ClieyionuM IIyHKTOM B CIIMCKE BbIBOJA KOMaHABL git status Oyzer samuch o namke
npoekTa. Komana git diff nmokaxker /g Hee KOe-4TO UHTEPECHOE!

$ git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector
new file mode 160000

index ©000000..c3foldc

--- /dev/null
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+++ b/DbConnector

@@ -9,0 +1 @@
+Subproject commit c¢3f01dc8862123d317dd46284b05b6892c7b29bc

B nmamnom cirydgae DbConnector — 3To marka, BAOKeHHas B Barry pabodyio manky, to Git
paccMaTpuBaeT ee Kak I10IMO/LYJIb, M KOT/la BbI HAXO/IMTECh 32 ee IIpejieslaMi, He CJIeUT
3a ee ColepskUMbIM. BMecTo 9T0 cucteMa cuuTaeT JaHHyIO HalKy OT/eJIbHBIM KOMMUTOM
13 Pero3uTopusl.

ITapamerp - -submodule senaer BbIBOJ KOMaH/Abl diff Goiee HOHATHBIM:

$ git diff --cached --submodule

diff --git a/.gitmodules b/.gitmodules

new file mode 100644

index ©000000..71fc376

--- /dev/null

+++ b/.gitmodules

@@ -0,0 +1,3 @@

+[submodule "DbConnector"]

+ path = DbConnector

+ url = https://github.com/chaconinc/DbConnector
Submodule DbConnector 0000000...c3f0ldc (new submodule)

Bor pesyssraT (hukcannm TeKymIero COCTOSHIS:

$ git commit -am 'added DbConnector module'’
[master fb9093c] added DbConnector module
2 files changed, 4 insertions(+)
create mode 100644 .gitmodules
create mode 160000 DbConnector

O6pature Buumanue Ha peskum 160000 s 3anucu DbConnector. D10 crienyaibHbIi
pesxknm Git, 10 cyTu 03HAYAIONINH, YTO BbI 3AMUCHIBAETE KOMMUT KaK MAIKY, a He KaK
MOATIANIKY WJTH (Daii.

KnoHnpoBaHme npoekTa ¢ NoAMOAYISIMU

ITocMoTpyM, KaKuM 06Pa3oM OCYIIECTBIISIETCST KJIOHMPOBAHKE TIPOEKTA, COAEPIKAIIETO
oMoy Ib. 110 yMOTUaHUIO B 3TOM CJIydae BBI MTOJIydaeTe MarKu ¢ TTOAMOLYISAMU, HO
(haitsioB B HUX TIOKA HET:

$ 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 -la

total 16

drwxr-xr-x 9 schacon staff 306 Sep 17 15:21 .
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drwxr-xr-x schacon staff 102 Sep 17 15:21 includes
drwxr-xr-x schacon staff 136 Sep 17 15:21 scripts
drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 src

$ cd DbConnector/

$ 1s

$

drwxr-xr-x 7 schacon staff 238 Sep 17 15:21 ..
drwxr-xr-x 13 schacon staff 442 Sep 17 15:21 .git
-rwW-r--r-- 1 schacon staff 92 Sep 17 15:21 .gitmodules
drwxr-xr-x 2 schacon staff 68 Sep 17 15:21 DbConnector
-rwW-r--r-- 1 schacon staff 756 Sep 17 15:21 Makefile

3

4

WNrak, y nac nogsusiack manka DbConnector, HO 1oka uTo oHa mycra. Tereps Ham
HOTpe6yIOTC$I JIB€ KOMaH/bl: git submodule init ang MHUIIMAIN3AIINN JTOKAJTBHOTO
koHuUrypannonHoro ¢aiina n git submodule update /s n3BIEUEHNST BCeX TaHHBIX
IIPOEKTA U IIepexo/ia K COOTBETCTBYIONIEMY KOMMHUTY, YKa3aHHOMY B OCHOBHOM ITPOEKTE:

$ 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 ©)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892c7b29
bc'

TeHepb BaIa namnka DbConnector IIpulIa B COCTOSAHME, B KOTOPOM OHa OblIa HA MOMEHT
BBIIIOJITHEHWA KOMMUTA.

Biipouem, 5TOT pe3yJibraT MOKHO MOJIYYUTh U OoJjiee IPOoCcTbiM criocoboM. JJobaBus
K KOMaHzie git clone mapamerTp - -recursive, BbI BKIIOYNTE aBTOMATUIECKYIO MHHIU-
AJIM3aInIo 1 OGHOBJIEHNE BCEX MOAMO/YJIEH B PEIIO3UTOPUN:

$ git clone --recursive 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 'c3f01dc8862123d317dd46284b05b6892c7b29
bc'
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PaboTa Hag NpoekToM C noaMoAyNsMu

WTak, MBI IOJIYIWJTH KOIIATO TIPOEKTA ¢ TIOAMONYIIMU. Terepb MOKHO PAacCMOTPETh
MPOIECC KOJJIEKTUBHON PabOThI KaK Hajl OCHOBHBIM, TAaK M HaJl BJIOKEHHBIM ITPOEKTOM.

M3BneyeHne M3MeHeHNNn 13 XpaHWIuLLA

[Tpocreiinmii BapuanT pabGoThI € TTOAMO/YJISIME BOSHUKAET, KOT/IA Y BAC CTh BIOKEHHBII
[IPOEKT U BbI BPEMsI OT BPEMEHH MOJIyYaeTe OTTy/[a OGHOBJICHUS, HE MEHsIst HUYETO B KOTIUH
nauHbIX. JlaBaiiTe paccMOTPUM 3TOT MPOCTOM rIpuMep Hosiee mogapodHO.

YT00bI IPOBEPUTH, KAKUE U3MEHEHS TIOSIBUJIVCH B TIOAMO/LYJIE, TIEPEHINTE B €T0 TAIKY
1 3amycTuTe KoMaHabl git fetch u git merge, uToGbI Ball JTOKATBHBIH KOl OOHOBHIICS
JTAHHBIMY W3 BBITIEIEKAIEN BETKU:

$ git fetch

From https://github.com/chaconinc/DbConnector

c3feldc..do354fc master -> origin/master

Scotts-MacBook-Pro-3:DbConnector schacon$ git merge origin/master
Updating c3f@ldc..d@354fc

Fast-forward

scripts/connect.sh | 1 +

src/db.c | 1+

2 files changed, 2 insertions(+)

Tenepsr BepHEMCS K OCHOBHOMY MPOEKTY W BOCIIOJb3yeMcs KOMaHIol git diff
- -submodule, uTOOBI YIOCTOBEPUTHCSI B OOHOBJICHUH MTOAMO/LYJISI ¥ ITOJIYYUTh CITCOK JI0-
GaBJICHHBIX KOMMUTOB. EC/ii BbI He XOTHTE BPYUYHYO 100aBJISTh MapaMeTp - -submodule
MIPY KaK/IOM BbI30Be KOMaH b git diff, ycTaHoBUTE MaHHBII (hOpMaT BBIBOJIA KAK MTPH-
HSATBIA TI0 YMOJTYAHNTO, TPUCBOMB KOH(MUTYpaITmoHHOMY TtapameTpy diff.submodule
3HaueHue log:

$ git config --global diff.submodule log
$ git diff
Submodule DbConnector c3f0@ldc..d@354fc:
> more efficient db routine
> better connection routine

3aduKcUpoBaB JaHHOE COCTOSTHUE, BRI ClIeJIaeTe TaK, YTO MOAMO/LYJIb HAYHET TI0JIy4aTh
HOBBIU KOJI TPH J1I060M OOHOBJIEHUU CO CTOPOHBI JIPYTUX MOJIB30BaTE e,

Brpouewm, ecsin BBl He XOTUTE BPYUYHYIO U3BJIEKATh JIaHHbIE U CJIUBATh UX B MOJIAIIKY,
cymectByeT u 6oJiee mpocToii crrocod. Komanga git submodule update - -remote sacras-
ssier Git mepeiiT K BaliM MoAMO/LYJIsIM, U3BJIeYb JAHHbBIE U TPOU3BECTH OOHOBJICHUE:

$ 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.
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From https://github.com/chaconinc/DbConnector
3f19983..d0354fc master -> origin/master
Submodule path 'DbConnector': checked out 'd@354fc054692d3906c85c3af@5ddce39a
1c0644"'

ITo yMoJr4aHUIO 9Ta KOMaH/Ia IPEAIIOJIAraeT, YTO Bbl XOTUTE OGHOBHUTH JIOKAJIbHYO KOIIIO
JI0 COCTOSTHUSI BETKM master u3 xpanusanina noamoaysst. Ho ee mosenenne MoskHO U3-
MeHuTh. CKaskeM, eCJIi Bbl XOTUTE, 4TOObI IIOAMOLYJIb DbConnector ciean 3a BETKOIl
stable, mocTatoyHo yKa3aTh 910 B daiine .gitmodules (B aTOM ciryuyae ocTaibHBIE
[OJIb30BATENN TaKKe OYAYT OTCIEKUBATh 3Ty BETKY) WJIM B BallleM JIOKaJIbHOM aiiie
.git/config. PaccMoTpuM mepBBIil BapHUaHT:

$ 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
27cf5d3..c87d55d stable -> origin/stable
Submodule path 'DbConnector': checked out 'c87d55d4c6d4bo5ee34fbc8cb6f7bf4585
ae6687"'

bes pparmenTa -f .gitmodules KoManma c/eaeT CBOW N3MEHEHUS JIOKATbHBIMHA, HO,
KaK [PaBUJIO, UMEET CMBICJI CJIEAUTD 3a 9TUME OOHOBJICHUSIME Y€PE3 PEIIO3UTOPH, 4UTOOBI
JIPyTHE MTOJIb30BATEIN TaKKe MOTJIN 9TO J[eJ1aTh.

Brimonnennag na aToMm aTare KoMmaHza git status mokaxker Hajm4ue B OAMOYJIE
HOBBIX KOMMUTOB:
$ 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"

Ecam ycrtanoBuTh B KOH(UTIypallMOHHBIX HAaCTPOMKax mapaMmeTrp status.
submodulesummary, Git HauHeT MOKa3bIBaTh U KPATKYIO CBOJKY U3MEHEHUH B TOJI-
MOLYJIAX:

$ git config status.submodulesummary 1
$ git status

On branch master
Your branch is up-to-date with 'origin/master’.
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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 c¢3f@ldc...c87d55d (4):
> catch non-null terminated lines

Komanma git diff mokakeT nsmenenus B ¢aiise . gitmodules u u3BIedeHHbIE C CEPBE-
pa HOBBIE KOMMUTHI, KOTOPbIE€ MOXKHO 3a(DUKCUPOBATh B paMKaX BJI0KEHHOTO TTPOEKTA!

$ git diff
diff --git a/.gitmodules b/.gitmodules
index 6fcoOb3d..fdlcc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ _1J3 +1J4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@ldc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

Ouenb y1106HO, YTO MbI MOJKEM ITOCMOTPETDH CIIMCOK KOMMUTOB, KOTOPbIE TOTOBbBI K (1)I/IK-
Calliy B HallleM ITIOJAMO/LY JI€E. ITa I/IH(I)OpMaIII/IH 6y,ZI€‘T AOCTYIIHa 1 110CJIE€ TOI'0, KaK 'y HaC
IMOABUTCA KOMMMUT, IOCTATOYHO BbIITOJIHUTH KOMaH/lY glt lOg -p:

$ git log -p --submodule

commit @a24cfcl2la8a3c118e0105aed4ae4c00281cf7ae
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 6fcOb3d..fdlcc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@ldc..c87d55d:
> catch non-null terminated lines
> more robust error handling
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> more efficient db routine
> better connection routine

[To ymosruanmio komanyia git submodule update - -remote 6y/:[eT [IPUBOJIUTD K obHOBJIE-
HUIO BCEeX BalIUX MOAMOYJIeH, TO39TOMY, eCJIU UX Y BAaC MHOTO, UMEET CMbBICJI YKa3bIBaTh
UM TOTO TI0AMO/YJIsI, OOHOBJIEHUE KOTOPOTO BaM TPeGYyeTCsl.

PaboTta c nogmoaynem

K oMoy isiM, Kak mpaBuiIo, IIprOeraT, Koraa TpeGyeTcst CesaTh YTO-TO ¢ KOIOM
HOMO/LYJISI OHOBPEMEHHO ¢ pabOTON Hajl KOZOM OCHOBHOTO MpoeKTa. B Apyrux ciydasx
OOBIYHO UCTIOJB3YIOT H0JIee IPOCTYIO CHCTEMY YITPABJICHUS 3aBUCHMOCTSIME (HAIIPUMED,
Maven i Rubygems).

[aBaiiTe mocMOTpUM, KaK Ha MPAKTUKe OCYHICCTBJISETCS BHECEHUE U3MEHEHUN B 1O/~
MOJLyJib U OCHOBHOU MPOEKT ¥ X OJJHOBPeMeHHasT (hUKCAIUS U Ty OJIMKAIUSI.

[lo aTOTO MOMEHTA MBI U3BJIEKAIN U3MEHEHNS M3 XPAHWJIUIIL TOJIMO/TYJIS KOMaH/IOoM git
submodule update. ITpu sTOM cucrema Git mosryuasia usMeHeHUsT 1 OGHOBJISITA (hailiibl
B MO/ITTATTKE, HO BIOKEHHOE XPAHUJIHIIE OCTABATIOCH B TAK HA3BIBAEMOM COCTOSTHIN 060-
cobennoro ykaszaresss HEAD. To ectb y Hac oTCyTCTBOBaJIA TOKaIbHast pabouasi BeTKa
(Hampumep, master), oTcekuBaoas uaMeHeHns. COOTBETCTBEHHO, BHOCHMBIE BaMHU
M3MEHEHUS He OTCIIEKIMBANCE.

MO3KHO HACTPOUTH MOAMOJLYJIH TAKMM 00pa3oM, 4TOObI ¢ HUM ObLIO TIpolie paboTaTh.
Jlis 5TOTO HaM MOTPeOYIOTC ABE BEl. Bo-IIepBbIX, B KaXKI0M IIOAMOIYJIE IIEPEHTH B
BETKY, B KOTOPOii BbI cobupaerech paborarsb. Bo-BTopbix, HayunTh cuctemy Git, 4to oHa
JIOJIZKHA JIeJIaTh, €CJTU Bbl BHECJIN N3MeHeH s, a 3aTeM KoMaH 101 git submodule update
- -remote IOJIyYNJIM HOBbIe HAPAOOTKHU U3 PEro3uTopyst. MOKHO CJINTH UX B JIOKAJIbHYIO
BEPCHIO I, HA0O0POT, HOIPOOOBATE IIEPEMECTUTD JIOKAIbHbIE HAPAOGOTKH, PACIIOTIOKIB
UX TIOBEPX HOBBIX U3MEHEHUN.

I/ITaK, Hepeﬁ/:[eM B ITAITKy Halll€TO IOAMOAYJIA 1 ITEPEKJTIOUYNMCA B HYJKHYIO BETKY:

$ git checkout stable
Switched to branch 'stable'

ITorpobyeM BBITIOJIHUTH BAPUAHT €O CJausiHueM. YTOObI IPOJIETATh €0 BPYUYHYIO, J10-
CTAaTOYHO JI0OABUTDH K KOMaH e update mapamerp - -merge.

Tenepb Mbl YBUMM BCE U3MEHEHMSI COCTOSIHUS DTOTO MOAMO/LYJIS HA CEPBEPE U CMOKEM
I00ABUTH UX K CBOEil pabore:

$ 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
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c87d55d..92c7337 stable -> origin/stable
Updating c87d55d..92c7337
Fast-forward
src/main.c | 1 +
1 file changed, 1 insertion(+)
Submodule path 'DbConnector’': merged in '92c7337b30ef9e0893e758dac2459d07362ab5ea’

[epeiing B nanky DbConnector, Mbl yBUAMM, YTO HOBbIe U3BMEHEHUS yiKe CIUTHI B JIO-
KaJIbHYIO BeTKy stable. A Teriepb II0CMOTPHUM, YTO ITPOU3OH/IET, €CJIN Mbl OTPEJIAKTUPYEM
6UGINOTEKY JIOKATBHO, B TO BPEMst KaK JIPYTOH TMOJIb30BATEIb OTIIPABUT COOCTBEHHBII
BapuaHT U3MEHEHUH B BbIIIeJIeKAIee XPAaHUIHIIE:

$ cd DbConnector/

$ vim src/db.c

$ git commit -am 'unicode support’
[stable f906e16] unicode support
1 file changed, 1 insertion(+)

()6HOBM}4HaHIHOﬂMDﬂyﬂb,qTO6bIpaCCMOTpeTbCHTyauHKLKorﬂahHﬂBHocmhiﬂOKaﬂbem
U3MEHEHUS TTPU HAJTUYUU Ha cepBepe U3MEHEeHUH, KOTOpble HY;KHO BCTPOUTH B HAIITy
paboty:

$ git submodule update --remote --rebase

First, rewinding head to replay your work on top of it...

Applying: unicode support

Submodule path 'DbConnector': rebased into '5d60@ef9bbebf5a0c1c1050f242ceeb54ad58da94 "’

Bes mapameTpos --rebase win --merge Git mpocto 0GHOBUT TOAMOYJIb JI0 COCTO-
SHUS, KOTOPOE OH UMeET Ha cepBepe, U lepeBeeT ykasareb HEAD B 060cobieHHOe
COCTOsTHHE:

$ git submodule update --remote

Submodule path 'DbConnector': checked out '5d6@ef9bbebf5a0clcl1050f242ceeb54ad58
dags’

Huuero crpamboro B Takoll cuTyaliuu HeT, IOCTATOYHO BEPHYTHCS B IMAIKY, 11e-
PEKTIOUNTRCS B BAITy BETKY (BCE €llfe COMEPIKAIIYIO BAI HAPAOOTKN) W BPYUHYIO
CJIUTD UJIU TIEPEMEeCTUTh BeTKy origin/stable (uiu 1pyTyio HYKHYIO BaM yIaJIeHHYIO
BETKY).

Eciit Ha MOMEHT OOGHOBJIEHUST TIOIMO/LYJISI BbI He 3a(DUKCHPOBAJIH JIOKATHHBIE PE3YJIh-
TaThl ero pegakTrpoBanusd, Git u3BaeyeT U3MEHEHHS C cepBepa, HO He Iepe3anuiier
HECOXPaHEHHYIO PAbOTY B MAIKe MOAMOYJISE:

$ git submodule update --remote

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (3/3), done.

remote: Total 4 (delta @), reused 4 (delta @)

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
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Please, commit your changes or stash them before you can switch branches.

Aborting

Unable to checkout 'c75e92a2b3855c9e5b661915308390d9db204aca’ in submodule path
'DbConnector’

Ecym Bamm jiokaibHbIe M3MEHEHUST KOH(I)JH/IKTyIOT C USMEHCEHUAMU Ha CEPBEPE, Git co-
O6H_[I/IT BaM 00 9TOM, KOI'/la Bbl pEHINTE BbIIIOJIHUTH 0OHOBJIEHNE:

$ 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 'c75e92a2b3855c¢9e5b661915308390d9db204aca’ in submodule path
'DbConnector’

ITocie HTOr0 MOKHO MEPElTH B TAINKy HOAMOIYJIA U 0OBIYHBIM 00Pa30M paspeliiTh
KOH(DJIIUKT.

Mybnukaumsa pe3ynbTaToB peaakTUpoBaHUs noagmMoayns

I/ITaK, Mbl BHECJIM HEKME N3MEHCHU B TTAIIKY HAIIIETO IMTOIMO/IY JIS. YacTp 13 HUX 1oy -
Y€Ha ITyTEM CKa4YBaHUA 0OHOBJIEHNT € CEpBEpPa, 4aCThb BHECECHA HAMU JIOKAJIbHO U /IPYTUM
TMMOJIb30BATEJIAM ITOKA HE/IOCTYITHA, BE/Ib MbI €1I1€ HE OTIIPABUJIN X Ha CEPBEP:

$ git diff

Submodule DbConnector c87d55d..82d2ad3:
> Merge from origin/stable

updated setup script

unicode support

remove unnessesary method

add new option for conn pooling

vV VvV VvV Vv

Ecnn, 3adukcupoBaB cOCTOSHNE OCHOBHOTO MPOEKTA, MBI OTTIPABUM 9TOT KOMMHUT
Ha cepBep, He T06ABUB Ty/la NUBMEHEHWH, BHECEHHDBIX B TIOMO/IYJTb, IPYTHE TTOIH30Ba-
TEJIH, MOMBITABIINECS] CKAYaTh Pe3yJIBTAaThl HAIIETO TPY/A, CTOJIKHYTCS C IPobIeMaMH,
TaK KaK BO3MOKHOCTHU 320/IHO CKaYaTh N3MEHEHHS TI0JIMO/LYJIs, BIMSIONINE Ha 00110
CUTYAINIO, Y HUX He OyeT. DTN U3MEHEHHUST CYIIECTBYIOT TOIbKO B HAIIEH JIOKATbHOM
KOTINN.

Yrobbl n36€KaTh TTIOI0OHON CUTYAINHI, MOXKHO 3aCTaBUThL cuctemy Git mepes oTrpaskoii
HA CepBep Pe3yJIbraToB paboThl B paMKaX OCHOBHOTO MPOEKTA YIOCTOBEPUTHCS, UTO HA
cepBepe yiKe ecTh Bce pe3yJbTaThl pelakTupoBaHus oamoayaeil. Komanma git push
MIPUHUMAET apPTYMEHT - -recurse-submodules, KOTOPbIY MOKeT UMETD 3HaUeHue check
nian on-demand. IIpu 3Hauennn check moOMNbITKA OTIIPABKU JJAaHHBIX Ha cepBep MPOCTO
3aBePIINTCS Hey/laueil, ecii Ha cepBepe MoKa OTCYTCTBYIOT Pe3yJIbTaThl pelaKTUPOBaHUS
MTOZIMOTYJIEHA:

$ git push --recurse-submodules=check
The following submodule paths contain changes that can
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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.

O6paTure BHUMaHKe, YTO 9Ta KOMaH/1a JJaeT HaM COBETDI, IOMOIaloIue BbIOPaTh Jaib-
Helilee HarpaByenue aeiicTBuil. [Ipoite Bcero BpyuHyto BOUTH B KaXKIbIN TOJAMOJLYJTb
U OTIIPABUTH CBEIEHKS O Pe3yJbraTaX ero peAakKTUPOBAaHUs B OOIIMIT JOCTYII, a 3aTeM
HOBTOPUTH OOIILYI0 KOMaH/Ly push.

W sxe Bbl MOYKeTe BOCIIOJIb30BAThCS 3HaueHueM on-demand, 4TOObI BCe 9TH 1eHCTBUS
ObLIN BBIIOJHEHbI ABTOMATUYCCKU:

$ 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

B nanHOM ciryuae iepesi OTIIPaBKOI Ha cepBep M3MEHEHUH, CBSI3aHHBIX C OCHOBHBIM TIPO-
exToM, cuctema Git epexoiuT B arky Mo/ yJist DbConnector U BBITIOJIHSET OTIIPaBKY
M3MEHEeHUH, CBSI3aHHBIX € TTOMOIyJIeM. be3 yCrenrHoro BbITIOJTHEHUST TTOCJIe/[HEel oT1e-
panuu rnepBasi He OCYIIECTBIISAETCS.

CnusiHne pe3ynbTaToB peAakTUPOBaHUs NoAMOAYy NS

WN3meHenne CCHIIKK HA TIOMOYJIb OTHOBPEMEHHO C JIPYTUM MTOJIH30BATETIEM MOKET
€O3/aTh MPOOJIEMHYIO CUTYAIU0. ECJIU UCTOPUE TTOAMO/LY IS PA3OILINUChH U OBLIH 3a-
(bUKCUPOBAHDI B PA3OIIEAIINXCS BETKAX OCHOBHOTO ITPOEKTA, OT BaC MOTPEOYIOTCS HEKHe
KOPPEKTUPYIOITNE TeHCTBUA.

Korza ot KOMMUT SIBJISI€TCA HETTOCPEACTBEHHBIM TIPEIKOM JIPYTOTO (B CIIyyae CAUSHUS
TEePeMOTKN ), JUTst coustHist Git BRIOGUPAET TOCTIeIHIIT KOMMHUT, M BCe MPEKPAcHO paboTaer.



Moamoaynu 307

Ho Jaxe HpOCTefII.HeI"O CJUSIHUS cHCTeMa He BBIIOJIHAT BMecTo Bac. Ecim Sa(bHKCI/IpO-
BaHHbBIE COCTOAHUS TTIOIMO/IYJISI PACXO/ATCA 1 HYKHO O6”I)€I[I/IHI/ITI) X IPYT C APYTOM, BbI
TIoJryumnTe MpuMepHO TaKylo CUTYal[nuIo:

$ 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

9a377d1..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.

®Daxruyecku cucrema Git 0GHAPYKUIIA, YTO B MUCTOPUH MOAMOJLYJISA IPUCYTCTBYIOT JIBE
PasoLIE/AIINECs BETKH, KOTOPbIE CIeAyeT OObEeANHNUTD. [Ipu 9TOM BbI BUANTE HETIOHSAT-
HyIo 3amuch «merge following commits not found» (ciusnue cieayommux KOMMUTOB He
o6Hapyskero). [Tosske Mbl TOTOBOPUM O TOM, OTKY/Ia OHA B3SLJIACh.

Jlnst penerust ipoGJieMbl CJIEyeT BEIOPaTh, KaKoe COCTOSTHUE TIOMO/LYJIs HaM Tpedyer-
cs1. Kak au cTpanHo, B 1anHOM cirydae Git He laeT HaM BCIIOMOTaTeIbHON MHGMOPMAaITIH.
Bbl He HalizeTe cBeleHMil Jaxe 0 KOHTPOJIbHBIX cyMMax SHA KOMMHUTOB U3 0601X
(parmenToB uctopun. K cyacTpio, HoJyduTh 3TH cBeleHUs HecaokHo. Komanma git
diff mact Bam sHaueHuss SHA 060X KOMMHUTOB, KOTOPbIE BbI IIBITAETECH CJIUTH APYT
C IpyTOM:

$ git diff

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector
+++ b/DbConnector

Wrak, B taHHOM ciydae eb41d76 — 310 KOMMUT B HaIel Bepcun HOAMOAYJIsA, a 771610 —
KOMMMUT U3 BbIIIIeJexKaniero xpanuanmia. [Ipu nmepexoze B manky mo MOy JIsT Mbl
OKaskeMcs B KoMMNUTe eb41d76, Tak Kak CJAUSHUE ero He 3aTPoHyJ0. Ecim 1o KakuMm-
TO NIPUYMHAM 9TO HE TaK, TOCTATOYHO CO3/1aTh YKA3BIBAIOIIYIO Ha 9TOT KOMMUT BETKY
U TIepeiTH B Hee.

Kyna Basknee B anHoli cutyanuu 3nadenvie SHA Broporo kommura. Besib nMeHHO B Hero
HaM HY/KHO CJIUTD HAIIA U3MEHEHUS, TIOMYTHO pa3penuB KOHMJINKT. MOKHO MOTBITATD-
CSI CJIeJIATh 9TO, HETIOCPEJCTBEHHO yKka3aB SHA, a MOKHO €O3/1aTh /IJIT 9TOTO KOMMUTA
OT/ICTHHYIO BETKY W BBITIOJHUTD CJAUSHUE yKe B Hee. MBI TIpe/imaraeM UCIoJib30BaTh
BTOPOU BAPUAHT XOTsI ObI TOTOMY, 4TO COOOTIeHHE (DUKCAIIMN B HTOM CJIYUAE MOJIYIAETCST
6oJiee aKKyPaTHBIM.

Wrak, nepeiijieM B Marky MojMOyJisl, CO3/1a/IUM Ha OCHOBE BTOPOIl KOHTPOJIBLHOH cCyM-
Mbl SHA, koTopyio Ham jiaeT komaHza git diff, HOBYIO BEeTKY U BBIITOJTHUM CJIUSTHUE

BPYYHYIO:
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$ cd DbConnector

$ git rev-parse HEAD
eb41d764bccf88be77aced643c13a7fa86714135

$ git branch try-merge c771610

(DbConnector) $ 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.

B JAaHHOM CJIy4ae UMeEeT MECTO HaCTOHH.[PIfI KOH(l)JII/IKT CJINSAHNSA, II09TOMY Pa3pellM €ro
n Sa(I)I/IKCI/IpyeM COCTOAHUME, ITOCJIE Yero OCTaHEeTCA TOJIbKO O6HOBI/ITB OCHOBHOI IIPOEKT:
$ vim src/main.c (1)
$ git add src/main.c
$ git commit -am 'merged our changes'
Recorded resolution for 'src/main.c'.
[master 9fd905e] merged our changes

$cd .. (2)

$ git diff (3)

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector

+++ b/DbConnector

@@ -1,1 -1,1 +1,1 @@@

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit c77161012afbbelf58b5053316ead0@8f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43dlee550f16a30e825a

$ git add DbConnector (4)

$ git commit -m "Merge Tom's Changes" (5)
[master 10d2c60] Merge Tom's Changes

Bes mporienypa BHITJISIUT Tak:
1. Cuavasa Mbl paszperiiaeM KOH(pJIUKT.
2. 3aTeM BO3BpallaeMcs B MANTKY OCHOBHOTO TIPOEKTA.
3. Eme pa3 mpoBepsieM KOHTpOJibHbIE CyMMbl SHA.
4. Pazpernaem KOH(DIMKTYTONME 3AITMCH TTOMOJTYJIS.
5. OuxcupyeM pe3yJIbTaT CAUSTHISL.
ITO MOJKET MOKA3AThCST CJIOKHBIM, HO HA CAMOM JleJIe HUYETO CJIOKHOTO B 3TOM CUTYAIIUH HET.

YTO HHTEPECHO, CYIIIECTBYET OJINH ACTIEKT, B KOTOPOM crcteMa Git pOsIBJISIET MHTEJICKT.
Ecau B narke moaMozyJist, cojiepskaiieil 06a KOMMUTA U3 UCTOPUH DTOTO OAMOJLYJIS,
CYIIECTBYET U KOMMUT caiusiinst, Git Tipeiiaraet ero B KauecTBe BO3MOKHOTO PELICHUSI.
OHa BU/IMT, YTO B KaKO¥-TO TOUKE TIPOEKTA CIUSHUE BETOK, COAEPIKAIMX ITU J1BA KOM-
MMWTa, y7Ke OBLITO BBIOJIHEHO, M MPETIOAAraeT, 4TO, BO3MOKHO, UMEHHO 9TOT BapUAHT
BaM 1 Tpedyercs.
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ITo aToii MpuYKHE B TPUBEAEHHBIX BHIXOAHBIX TAHHBIX KOMAH/bI MOSIBUJIACH 3AMTUCH 00
om6ke: «merge following commits not founds. Crictema mpocTo He CMOTJIA PETIOKHUTh
BaM KOMMMT, TIOJIYYEHHBIN B pe3yJibTare CAUSgHU, TaK KaK ero MoKa He CyIIeCTBYeT.
Ho orky/a Ham 661710 3apaHee 3HATh, YTO OHA TOTILITACTCST TAK MOCTYTUTh?

Ecu 6b1 cucrema 06Hapy}KI/IJIa TTO/IXO/ISATIINI KOMMMUT, BbI YBUIETTA OBl IIPUMEPHO CJIe-
Ayroniee:

$ git merge origin/master

warning: Failed to merge submodule DbConnector (not fast-forward)

Found a possible merge resolution for the submodule:

9fd9e5e5d7f45a0d4cbc43dlee550f16a30e825a: > merged our changes
If this is correct simply add it to the index for example
by using:

git update-index --cacheinfo 160000 9fd905e5d7f45a0d4cbc43dlee550f16a30e825a
"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.

HpennonaraeTca, YTO BbI JOJIXKHBI O6HOBI/ITB 06JIaCTb MHAEKCUPOBaHMA, BBITIOJTHUB KO-
MaHay git add, y61/1pa10my10 CBeZIEHMST 0 KOH(IIMKTE, a 3aTeM co3/1aTh KOMMUT. Ho MoskHO
IHOUTH U APYIruM IIyTEM. HaHpI/IMep, HepeﬁTI/I B ITAIIKYy IIOJIMOAYJISA, TIOCMOTPETD, KaKne
M3MeHEeHUs B Hell TIOABUJINICD, BBITIOJIHUTD IIEPEMOTKY 10 YKAa3aHHOTO KOMMUTA, IIPON3-
BECTHU €TI0 TECTUPOBAHUE U ITOCJIE 9TOTO BaQ)HKCI/IpOBaTb €ro CoCrtodaHme:

$ cd DbConnector/

$ git merge 9fd905e

Updating eb41d76..9fd905e

Fast-forward

$ cd

$ git add DbConnector
$ git commit -am 'Fast forwarded to a common submodule child'

Bur IIOJIYYHTE TOT K€ caMbIii pe3yJibTaT, HO IOIIYyTHO Y/IOCTOBEPUTECH B TOM, YTO BCE
pa60TaeT, a I10cCJie 3aBepHICHUA pa6OTbI 6y11eTe MMeTh JaHHBII KO/ B ITaITKE€ ITOJIMO/1Y JIS.

[lone3Hble COBETbI

CyH.[eCTByIOT TIprEeMbl, HECKOJIbKO YIIPOIamonine pa60Ty C IOAMOAYJIAAMMN.

KomaHaa foreach

Komanna foreach mo3BoJisieT BBIIOJHUTD B KKOM MOAMO/YJIE TPON3BOJIBHYIO KO-
mamny. Ona kpaiitie obrerdaet paboTy ¢ IPOEKTAMHU, B KOTOPBIX CYTIECTBYET OTPOMHOE
KOJTITYeCTBO OAMOTYJIEH.
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[IpeanonosxuM, Bbl XOTUTE 06ABUTH HOBYIO KOHCTPYKTUBHYIO OCOOEHHOCTD UJIH HC-
MPABUTh KAKYIO-TO OMIKMOKY, IPUYEM B Ipoliecce aToi paboThl BaM MPUAETCS UMETh
JIEJI0 € HECKOJIBKIMU MOAMO/YJISIMU. Bee HapabOTKM 13 9THX MOAMOIYJIei JIETKO MOKHO
CKPBITD:

$ 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

[Tocsie aToro Mo3kHO CO3/1aTh HOBYIO BETKY U BO BCEX ITO/IMO/LYJISIX TIepeliTH B Hee:

$ git submodule foreach 'git checkout -b featureA’
Entering 'CryptoLibrary’

Switched to a new branch 'featureA'

Entering 'DbConnector’

Switched to a new branch 'featureA'

Haneemcst, ocHoBHYIO uieto Bbl oHs1M. OJIHUM U3 CaMbIX TOJIE3HBIX BADUAHTOB TIPU-
MeHEHU HTOW KOMAH/Ibl SIBJISIETCS CO3/laHKe YHU(PUIIMPOBAHHOTO CITUCKA U3MEHEHUI,
BHECEHHBIX KaK B OCHOBHOM IPOEKT, TaK U BO BCE €T0 MOAMO/YJIU:

$ git diff; git submodule foreach 'git diff’

Submodule DbConnector contains modified content

diff --git a/src/main.c b/src/main.c

index 210flae..1f@acdc 100644

--- a/src/main.c

+++ b/src/main.c

@@ -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_argv[0@] = alias_string + 1;
Entering 'DbConnector’
diff --git a/src/db.c b/src/db.c
index laaefb6..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)
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struct strbuf out = STRBUF_INIT;

OO6patTuTe BHUMaHUeE, YTO B JaHHOM (parMeHTe KOja Mbl ONPEAeJUIN B TIOAMOLYJIe
(bysK1IMIO, KOTOPAsT 3aTEM BBI3BIBAETCS N3 OCHOBHOM YacTH TPOEKTA. JTO KpaliHe yIIpo-
IEHHBII TPUMep, HO OH IIPEKPACHO MJLTIOCTPUPYET IPUHIIAI paboThl KoMaH bl foreach.

MceBaOHUMBI

B cayyae nmHHBIX KOMaHI, /1711 KOH(l)I/IrypauI/IOHHbIX ImapaMeTPOB KOTOPBIX 3a9aCTYIO
HEJIb34 3aaTh 3HAYECHUA, TIpeiylaracMbi€ 110 YMOJJTYaHUI0, UMEET CMBICJT HACTPOUTDH
IICEBAOHNMDBI. Panee mbr yoKe pacCMaTPpUBaJIN 3Ty TIPOIEAYPY AOBOJJIHBHO HOIIpO6HO, TE-
TIEPpb KOCHEMCS TOJBKO ACIIEKTOB, KOTOPbIE MOTYT HOHaI[O6I/ITbCH nmpn aKTUBHON pa60Te
C HOAMOAYJIAMI.

$ 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'

ITocsie aT0TO 1JIst OGHOBJIEHUS TOJMOJLYJIEH I0CTATOUHO OY/IET BOCIIOIb30BATHCSI KOMaH-
10it git supdate, a oTIIpaBKy U3MEHEHWI Ha cepBep ¢ MPOBEPKOI MOAMOIy el OyaeT
BBITIOJIHATDH KOMaH/a git spush.

Mpob6nembl, BO3HUKaOLWME Npy paboTe ¢ noaMoaynsaMu
ITpu paboTe ¢ MOAMOYJISIMU YACTO BO3HUKAIOT PA3JINIHBIE 3aTPY/THEHHSL.

Harnpumep, HeTpuBHAIbHOM TTOPOIi OKA3bIBAECTCSA CMEHA BETOK, B KOTOPBIX IIPUCYTCTBY -
10T TOAMOYJ . Eciii co3/1aTh HOBYIO BETKY, I00aBUTH Ty/A TIOMO/YJIb U BEPHYTHCST
B BETKY, B KOTOPOH OH OTCYTCTBYET, ¥ BAC BCE PABHO OOHAPYKUTCSA HEOTCIIEKUBACMAsT
MaInKa MoAMOJLYJIs:

$ git checkout -b add-crypto
Switched to a new branch 'add-crypto’

$ git submodule add https://github.com/chaconinc/CryptoLibrary
Cloning into 'CryptoLibrary'...

$ git commit -am 'adding crypto library'
[add-crypto 4445836] adding crypto library
2 files changed, 4 insertions(+)

create mode 160000 CryptolLibrary

$ git checkout master

warning: unable to rmdir CryptoLibrary: 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’.
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Untracked files:
(use "git add <file>...

to include in what will be committed)
CryptoLibrary/

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

ATy MarKy MOKHO IIPOCTO YAAJIUTh, HO BOIIPOC B TOM, TOYEMY OHA BOOOIIIE MOSIBUJIACH.
BepHyBIIHICH MOCIIE yAATEeHNS 9TOH TAIKK B BETKY C MMOJAMOYJIEM, BBl 0OHAPYIKUTE, 4TO
TYT 77151 TOBTOPHOTO CO3/IAHUST TIATIKY CJIeIyeT BOCITOTh30BaThCS KOMaH/I0l submodule
update --init:

$ git clean -ffdx
Removing CryptolLibrary/

$ git checkout add-crypto
Switched to branch 'add-crypto'

$ 1s CryptoLibrary/

$ git submodule update --init
Submodule path 'CryptoLibrary': checkedout 'b8dda6aal82ead464f3f3264b11e0268545172af"

$ 1s CryptoLibrary/
Makefile includes scripts src

Hwuuero cnoxnaoro B aToM HET, HO JIOTUKA ITPOUCXOIAIIIETO HE COBCEM ITOHATHA.

Jlpyroii mofBOHBIN KaMeHb MOICTeperaeT Hac MPH Mepexo/ie OT TOIANOK K TTOIMOTY-
aam. CreyeT ¢ KpaiiHell OCTOPOKHOCTHIO TIepeMEIaTh B TIOMOLYJIb OTCIeKUBaeMble
atimer. [Ipeamoro:xmM, 4TO B TOATIATIKE TTPOEKTA €CTh HeKMe (haiiibl, KOTOPBIE BBl XOTUTE
MTOMECTUTH B TOAMO/TYTh. Koman1a submodule add nocJie yiaseHus TIO/IAKA BHI30BET
BOT TaKyIO PEaKINIO:

$ rm -Rf CryptolLibrary/

$ git submodule add https://github.com/chaconinc/CryptoLibrary
'CryptoLibrary' already exists in the index

CHayajia Hy»KHO ObLIO yAaJuTh Hanky Cryptolibrary us o6acTu MHAEKCUPOBAHUSL.
U TOJIbKO TIOCJIE ITOTO MOKHO JI0OABUTD [TOJMOIYJIb:

$ 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.

A TEeIepb MPEAITIOJIOKNM, YTO BbI C/I€JIaJIN 3TO B KaKOI-TO BETKeE. HpI/I ITOIIBITKE HepeﬁTH
B BETKY, B KOTOpOfI 9THU (bafI]IbI BCe€ €IIle pacliosiaraioTcs B OCHOBHOM /JIEPEBE, a HE B I10/1-
MO/yJi€, Bbl IIOJIyYHUTE COO6H.[€HI/I€ 06 omubke:

$ git checkout master
error: The following untracked working tree files would be overwritten by checkout:
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CryptoLibrary/Makefile
CryptoLibrary/includes/crypto.h

Please move or remove them before you can switch branches.
Aborting

MozkHO TiepeiiTi B 3Ty BETKY ITPUHYANTEIbHO, BOCTIOIB30BABIIICH KOMaH/101 checkout -f,
HO IIPpH 9TOM O6H33.Te]IbHO YAOCTOBEPBTECH, YTO Yy BaC HET HECOXPaHEHHbBIX HSMeHeHHﬁ,
KOTOPbIE 9Ta KOMaH/la MOJKET YHUYTOKUTD!

$ git checkout -f master

warning: unable to rmdir CryptoLibrary: Directory not empty
Switched to branch 'master’

BepHyBImch 06paTHO, Bbl HEOKUAAHHO 0OHAPY KHUTE IIyCTYIO Tanky CryptoLibrary,
U KoMaHIa git submodule MCIPaBUTh 3Ty CUTYAIMIO He HOMOsKeT. YToObl BEPHYTh
(haiisbl, mepeliiuTe B MAKy MOJAMOJIYJISI U BOCIIOJIB3yHTeCh KOMaH/10l git checkout.
Ciienapuii submodule foreach mo3BoJIsSIeT 3aIyCTUTh ee cpasdy /T HECKOJIbKUX TIO/I-
MOJLyJIEN.

BaskHO OTMETHUTD, UTO B HACTOSIIIEE BPEMSI BCE CBOU CJYKeOHBIE TAHHbBIE TIOIMO/LYJTH
XPAHAIT B TIATIKE . g1t OCHOBHOTO TIPOEKTA, TIOITOMY B OTJIMYME OT HOJIEE CTAPBIX BEPCHUIT
Git ynaneHue manky HOAMO/YJIS He TIPUBOJUT K TIOTePe KOMMUTOB HJIN BETOK.

Bce atn MHCTPYMEHTHBI AeJal0T IMOJAMOAYJIN JOCTATOYHO MPOCTHIM 1 Sq)(beKTI/IBHbIM
CpeaCTBOM OHHOBPEMGHHOﬁ paSpa6OTKI/I HECKOJIbKHX CBA3aHHBIX APYT C IPYTOM OT-
JAE€JIbHBIX ITIPOEKTOB.

[MakeTbl

Ocuosuble cpezictBa repegaun Git-gannbix 1o cetu (HTTP, SSH u 1. 11.) MbI yiKe pac-
CMOTPEJIH, HO CYIIECTBYET €Il O/INH, MEHEE PACTTPOCTPAHEHHBIH CII0CO0, KOTOPBIN B He-
KOTOPBIX CUTYAIMSIX MOXKET OKA3aThCS BeChbMa MOJIE3HBIM.

Cuctema Git ymeer «ymakoBbIBaTb» JlaHHble B 0/iuH (aiisr. CylecTByiOT pa3Hble ClieHa-
P, B KOTOPBIX TAaKOE MoBeenne BocTpeboBano. [IpeicTaBbre, 4To BaM CPOYHO HYKHO
OTIPABUTH HAPAOOTKU KOJLJIEraM, a Ballla CETh BHIILIA U3 CTPOsL. VLN BbI HAXOMTECH BHE
otuca u o coobpaxkeHusiM 6e30MACHOCTH He UMeeTe J0CTYTA K JOKaIbHO ceTu. Vi
BBIIILJIA M3 CTPOsI TIaTa 6ecrpoBoAHON cBsa3u 6o cetu ethernet. M B TeKynmii MOMEHT
y Bac HET JI0CTyTa K 06IIEeMY CEpPBEPY, @ Bbl XOTHUTE MEPECIaTh KOMY-TO 10 9JIEKTPOHHOI
nouTe CBOM OGHOBJIEHUS, He TiepeaBast 40 KoMMUTOB KoMaHI0#1 format-patch.

Mmenno B Takux cjayyasx BaM Ha IIOMOIIb IPUXOAUT KoMata git bundle. Ona ya-
KyeT B OMHApHBI (ailsn Bce TaHHbIE, KOTOPHIE B OOBIYHON CUTYAIINK BBl OTTIPABUIIH
Obl Ha cepBep KOMaH/[01i git push, natot daiin MoxkHO Oyzet Ge3 mpobieM nepecaaTb
0 9JIEKTPOHHOI MOYTe NJIN 3aIUcaTh HA (DJIEM-HAKONHUTENb, a 3aTeM PaclaKkoBaTh
B 11€JIEBOM XPaHUJINIIE.
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Pacemorpum mipoctoii mpumep. IpesonoxiM, y Bac ecTb XpaHUJIHIIE C IByMSI KOMMUTAMMU:

$ git log

commit 9a466c572fe88b195efd356c3f2bbeccdb504102
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Mar 10 07:34:10 2010 -0800

second commit

commit blec3248139900d2a406049d762aa68e9641be25
Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 ©07:34:01 2010 -0800

first commit

Ecau BBI XOTUTE TIEpeciaTh KOMY-TO 3TOT PEIO3UTOPUi, HO He UMeeTe J0CTyIla Ha 3a-
MUCh UJIN HE XOTUTE er0 HacTPanuBaTh, BOCMOAb3yHTeCch KoMaHiol 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 9), reused @ (delta 0)

[MosiButcs aiin repo.bundle co Bcemu HeoOXOIMMbBIMHU J1J1S BOCCO3/IaHUS BEeTKU master
Balllero perno3nTopusd AaHHbIMU. /{715 koMaH/Ipl bundle ciemyeT cCOCTaBUTD CIIMCOK BCEX
CCBIJIOK WJIM YKa3aTbh UAIa30H KOMMUTOB, KOTOPBIE CJIeIyeT BKIOYUTD B TakeT. Eciu
PEno3uTOpUii IpeHasHaYeH /it KJIOHMPOBaHUsI Ha HOBOM MECTE, B ITaKeT 100aBJsieTcst
ele u ykasareJib HEAD, Kak 1 OBLIO cleJlaHO B IaHHOM CJIy4dae.

Teneps aToT (haiti repo. bundle MOKHO OTIIPABUTB 110 3JIEKTPOHHOM TIOYTE NJIN 3aIICATh
Ha USB-muck.

A 4TO z1es1aTh, €CJIM BbI MOJYYWJIM 9TOT (aiin u cobupaerech paboTaTh HaJl IPOEKTOM ?
Penosurtopuii u3 6uHapHOTO (haiiia MOKHO KIOHUPOBATH B MAINKY COBEPIIEHHO TaK Ke,
KaK BBI fiesanu 9To B caydae URL-ampeca:

$ git clone repo.bundle repo

Initialized empty Git repository in /private/tmp/bundle/repo/.git/

$ cd repo

$ git log --oneline

9a466c¢c5 second commit

blec324 first commit

Ecoii ykazaress HEAD He BXOUT B CITHCOK CCBLTOK, TIPY PACTIAKOBKE HYKHO OyZIET yKa3aTh
-b master uam 1pyTyTo MPUCYTCTBYIONIYIO B MAKETE BETKY, B TPOTUBHOM CJIydae CUCTEMA
He OyJIeT 3HATh, B KAKYIO BETKY €ii cyie/lyeT mepeiTu.

IIpenmosnoxumM, Bbl ¢chOPMUPOBATIM TPU KOMMUTA ¥ XOTUTE OTIPABUTH X 00PATHO
B BU/I€ ITaKeTa:
$ git log --oneline

71b84da last commit - second repo
c99cf5b fourth commit - second repo
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7011d3d third commit - second repo
9a466c5 second commit
blec324 first commit

HepBbIM A€JIOM OIIpeAesdeTCda Analla3OH KOMMUTOB, KOTOPbIE€ Mbl XOTUM BKJIIOYHUTb
B nmakeT. Eciiu ceTeBbIe IIPOTOKOJIBI CAMOCTOATE/IBHO OIIPEACTIAIOT MHUHUMAJIbHBII pasMep
rnepeaaBaeMbIX 110 CETHU JaHHBIX, TO ceityac aTo HYJKHO CI€JIaTh BDYYHYIO. B paccMaTpu-
BaeMOM IIpUMEPE MOJKHO IIPOCTO YIIaKOBATHb BEChb peHOSI/ITOpI/If/’I, HO J1ydlie BKJIIOYUTDb
B ITAKET TOJIbKO N3MEHEHNA — Halllh TPpU JIOKAJbHbIX KOMMUTA.

[l aTOoro TpebyeTcs OlpeneTh, B YeM COCTOSAT Pas/inyms. YKa3aTh AUala30H KOMMU-
TOB, KaK Bbl ysKe 3HaeTe, MOKHO PasHbIMK clIocOOaMu. YTOObI IIOJIYYUTh TPU KOMMUTA
U3 BETKU master, KOTOPbIX He ObLIO HA MOMEHT €€ KJOHUPOBAaHUs, MOKHO HAIIUCATD
origin/master..master uanmaster ~origin/master. IIpoBeputs pesyasraT MOKHO
KOMaHIoi log:

$ git log --oneline master “origin/master

71b84da last commit - second repo

c99cf5b fourth commit - second repo
7011d3d third commit - second repo

Wrak, Tereps y HAC eCTh CIIUCOK KOMMUTOB, KOTOPBIE OY/IYT BKJIIOUEHBI B TIAKET, U MOKHO
MPUCTYTIUTH K TIPOTIeype CO3/IaHus TTaKeTa. /[y 9TOro Mbl BOCIIOTb3yeMcsl KOMaH/I0N
git bundle create, epeas eit UMst OyLYIIETO MAKETA ¥ IUANIA30H KOMMHTOB, KOTOPbIE
CJIEIYET B 9TOT IMMaKET BKJIIOYNUTD!

$ 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)

Tenepn B HatIel manke nosgsucs (aitn commits . bundle. Eciv oTipaBuTh €10 KOJITIETE,
TOT CMOJKET UMIIOPTUPOBATDH HAITX KOMMMUTBI B I/ICXOI[HbIﬁ peHOSHTOpHﬁ, JaKe eCJIN TaM
TTapaJIesbHO BeTach Hekast pabora.

[Iepen nmmopTrupoBanueM MakeTa B PEIO3UTOPUN MOKHO MTOCMOTPETDH €T0 COJIEPKUMOE.
ITO nesiaetcs KoMaHzoi bundle verify, koTopast IpoBepsieT KOPPEKTHOCTH MaKeTa
I{HaﬂnqneBcexnpeaKOBKOMWHHDB,Heo6X0ﬂHMbD(ﬂﬂﬂHpaBMﬂbHoroBOCCTaHOBﬂeHHﬂ
JMAHHbIX:

$ git bundle verify ../commits.bundle

The bundle contains 1 ref

71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master

The bundle requires these 1 ref

9a466c572fe88b195efd356c3f2bbeccdb504102 second commit
../commits.bundle is okay

Ecam co3nath nakeT TOJIBKO € IByMsI TOCJI€THUIMU KOMMUTaMH, PEIIO3UTOPUIA He CMOKET
UMITOPTHPOBATE €r0 COAEPKUMOE M3-32 OTCYTCTBHUS HEOOXOMMOTO (PparMeHTa NUCTOPHUH.
B no106HbIX caryuasx koMaH/a verify Bo3spalaer BOT TAKON Pe3yJIbTaT:
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$ git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abe@ad561c011c3852a4b7bbe95 third commit - second repo

Tem He Menee COSI[aHHbIﬁ HaMWM ITaKE€T COBEPHIEHHO KOPPEKTEH, IIO9TOMY Mbl MOKEM
M3BJIEYDb OTTYy/Jla KOMMMUTDI. Ecyim BbI XOTHTE IIOCMOTPETDH, KaKH€ BETKNU BHYTPHU TTaKE€Ta
AOCTYIIHBI U1 UMITOPTa, MOKHO BbIBECTH TOJIBKO CIIMCOK BETOK:

$ git bundle list-heads ../commits.bundle
71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master

Komanna verify, mpumenenHas K nanke heads, mokaskeT BaM yike ee coziepsknmoe. [Ipen-
ITIOJIOKUM, Mbl XOTHUM ITOCMOTPETDH, YTO UMEHHO MOKHO M3BJIEYb, ‘—ITO6I)I UMIIOPTUPOBATH
N3 [TaKeTa KOMMUTDI KOMaH,ZIOfI fetch unu pull. N3Bneuem BECTKY master, IIOMECTHUB ee
COEPIKUMOE B BETKY other-master namero PENO3UTOPUAI:

$ git fetch ../commits.bundle master:other-master

From ../commits.bundle
* [new branch] master -> other-master

Tenepb MbI MOJKEM YBHIETH B BETKE other-master NMIIOPTUPOBaHHbIE KOMMMUTBI,
a 3a0/THO 1 BCE€ KOMMMUTDI, CA€JIaHHbIE 3a 9TO BPEMSI B Halen CO6CTB€HHOIL/'I BeTKe 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
|/
* 9a466¢c5 second commit
* blec324 first commit

Kax Bunure, komanga git bundle mo3BosisieT A€IUThCA CBOMMU HApAOOTKAMHU M, I10 CYTH,
BBITIOJTHSTH OTIEPAIINH, JIasKe €CJTM Y BAC HET CETEBOTO JIOCTYIIA NN BOBMOXKHOCTH BOC-
H0JIb30BAThCS OOIUM PEIIO3UTOPUEM.

3aMeHa

Xotst Git-06beKThI HEU3MEHSIEMbI, CYIIECTBYET HHTEPECHBIN BAPUAHT, SMYJIUPYIOIIHIT
3aMeHy OJIHUX 0OBEKTOB B 6a3e IPYTUMIL.

Komanza replace 1mo3BosisieT ykasaTb 00beKT U 00bsCHUTH Git, 4To €ro ciiemyer npu-
HUMATh 3a JIPyroit 06bEeKT. ITa BO3ZMOKHOCTh TIPUTOUTCS BaM, €CJIM HYKHO OyeT 3a-
MEHUTH OJIUH KOMMUT B UCTOPUU JIPYTUM.

ITpeanosoKuM, y Bac eCTh IIPOEKT ¢ AJIMHHONU HCTOPUE 1 BbI XOTHTE PasOUTh PENO3H-
TOPUI Ha JIBE YACTH: ¢ KOPOTKON MCTOPHUEN T HOBBIX Pa3pabOTUMKOB 1 ¢ OoJiee Moj-
POGHOI HUCTOPHEN AJIS TeX, KOTO MHTEPECYeT aHAIN3 JaHHBIX. MOKHO MIPUCOETUHNUTD
OJTHY UCTOPHIO K JIPYTOi, 3aMEHWB MEPBbIII KOMMUT B KOPOTKOM BapuaHTe TIOCIETHUM
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KOMMUTOM U3 JJIUHHOTO. [Ipn 9TOM BaM He NPUIETCs MePerchBaTh KaXKIblii KOMMUT
B HOBOI1 HCTOPUH, KaK HTO OOBIYHO MTPOUCXOUT TPH 00 beIMHEHUH (TaK KaK OTHOTIICHYST
PO/ICTBA BJAUSIOT HA KOHTPOJIbHBIE cyMMbI SHA).

ITocMoTpyM Ha TIPaKTHKE, Kak 3T0 paboTaeT. PazoObeM CyIIeCTBYOIII Pemo3uTOPHii
Ha J[BE YaCTH, OJTHA N3 KOTOPBIX COJIEPKUT CBEKUE PE3YJIbTAThI PelaKTHPOBAHUS, & BTO-
past — KOMMMUTDI, COCTABJISIIONINE HCTOPUIO ITPOEKTA. A 3aT€M IOCMOTPHUM, KAKMM 00PasoM
KoMaHzia replace nmosBossgeT 0ObeIMHNTD UX, He MeHad nx SHA.

BosbmeM 11pocToii perno3uTopuii ¢ NaThbio KOMMUTAMU:

$ git log --oneline

ef989d8 fifth commit
c6ele95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

MbI xoTHM pazbUTh ITO HA [[BE UCTOPpUYECKUE JUHIK, [[epBasi HAUMHAETCS B TEPBOM
1 3aKaHYUBAETCS YETBEPTHIM KOMMUTOM. BTOpast Gy/IeT cofepKaTh TOJIBKO YeTBEPTHIIL
U TSATHI KOMMUTDI, WIJTIOCTPUPYST HOBEUIITYI0 nCTOpUio ripoekTa (puc. 7.27).

ef989i <—— master ef989u €—— master
NATbIN NATLINA
cbele cbele <€— history
YeTBepTbIN YeTBEpPTHIN
9c68f 9c68f
TpETUN TpeTumn
94570 94570
BTOPOM BTOpOWN
c1822 c1822
nepBbIn nepBsbIi
Pwuc. 7.27 Pwuc. 7.28

Cosmath ucTopryecKuii hparMent oueHb mpocto. /locTaToIHO BCTAaBUTH BETKY B HCTO-
PHIO ¥ OTIIPABUTH €€ COMEPIKUMOE B BETKY master HOBOTO yIAJI€HHOTO PETO3UTOPHS
(puc. 7.28):

$ git branch history c6ele95

$ git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
c6ele9d5 (history) fourth commit
9c68fdc third commit
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945704c second commit
c1822cf first commit

TeHepb TOJIBKO 49TO CO3/1aHHYIO BETKY histor‘y MOJKHO OTIIPaBUTb B BETKY master Ha-
1Iero HoOBOI'O PEIO3UTOPUA:

$ 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 )

Unpacking objects: 100% (12/12), done.

To git@github.com:schacon/project-history.git

* [new branch] history -> master

Wtax, uCTOPUIO IPOEKTA MbI OIIyOJUKOBAJIH, TEIEPh OCTaAach Ooee CI0KHAs YaCTh —
BBI/IeJICHUE B OT/IeJIbHYTIO BETKY HOBeilIell mcTopuu. /[Ba Hammx BapuaHTa UCTOPUU
JIOJIKHBI IEPEKPHIBATHCS, YTOOBI KOMMUT M3 OJHOM 4aCTH MOKHO OBLIO 3aMEHUTH 9KBHU-
BAJIEHTHBIM KOMMUTOM U3 JIPYTOH, TO9TOMY MbI OCTaBUM YETBEPTHIN U TISITHIIT KOMMUTHI
(4eTBepThIil KOMMUT C(HOPMUPYET 0OJIACTD IIEPECEUECHHMS ):

$ git log --oneline --decorate

ef989d8 (HEAD, master) fifth commit

c6ele95 (history) fourth commit

9c68fdc third commit

945704c second commit
c1822cf first commit

B JaHHOM CJIy4ae UMEET CMbICJI CO3/1aThb 6a30BbIII KOMMUT C I/IHCTPYKHI/IGP'I IoJsrydyeHust
A0CTYyIIa K UCTOPUH, 4TOODBI Apyrue paSpa6OT‘-II/IKI/I 3HaJI1, KaK IIOCTYIIHTb, €CJI1, BCTPETHUB
KOMMUT C ype3aHH01‘/’I I/ICTOPI/IBﬁ, OHMU 3aXOTAT Y3HATh €€ IEJIMKOM. HOSTOMy MBI CO3/1a-
M HavyaIbHbBII O6'I)eKT-KOMMI/IT, KOTOprI?I TIOCJIYKUT OTHpaBHOfI TO‘-IKOfI, 1 IIOMECTUM
TIIOBEPX HET0 OCTaBHIMECST KOMMUTDL (‘-IeTI)Ipe n HHTb).

Jljist 3TOTO HaM HY’KHO BBIOpaTh TOUKY pasOueHus. B HameM ciydae 310 Oyaer TpeTuit
KOMMHMT, TO €CTh KOMMUT ¢ KOHTPOJBHOU cymMoil 9c¢68fdc. Hair 6a30BbIit KOMMUT
OyIeT OCHOBBIBATHCS Ha 9TOM jiepeBe. JIJist ero co3iaHust Mbl BOCTIOJIb3Y€eMCsI KOMaHIOI
commit-tree, koTopas GepeT JePeBO U BO3BPAIAET HAM KOHTPOJbHYIO cymMmMmy SHA
HOBOTO, He UMETOIIETO MPEeIKOB KOMMUTA:

$ echo 'get history from blah blah blah' | git commit-tree 9c68fdc”{tree}
622e88e9cbfbactb75b5279245b9fb38dfealdct

NMPUMEYAHME

KomaHzga commit-tree BXoauT B HABOP KOMaHA, KOTOPble 06bIYHO Ha3bIBAOTCS CITyXKEGHDI-
MW. Kak npaBuio, HENOCPeACTBEHHO OHU HE MPUMEHSIIOTCS, HO UMW MONb3yloTcs Apyrue Git-
KOMaH/bl AN1S peLleHns HebonbluMX 3aady. Meproanyecku, Koraa HaM, kak B JaHHOM Clyyae,
HY>XHO BbIMOJIHUTb HECTAHAAPTHYIO OMepaLmio, UMEHHO TakMe KOMaH/bl MO3BONSIOT AENCTBO-
BaTb Ha HWU3KOM YPOBHE, HO B MOBCEAHEBHOM paboTe OHW MPAKTUYECKU HE MPUMEHSIIOTCS.
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ef989 g —— master

nATbIA

v

céele g history
yeTBEpTHIN

v

622e8 9c68f
VIHCTPYKLMN TpeTuit

\/

94570
BTOPOW

\

c1822
nepBbI

Puc. 7.29

Urtaxk, y HAC ecTh 0a30BbIIl KOMMUT, U IIPU ITOMONIIM KOMaH/bI git rebase --onto MbI
[eEPEMECTUM B HETO OCTAJIbHYIO UCTOPHUIO. 3HAYEHUEM apTyMeHTa --onto Mocay:KuT
KOHTpOJIbHAsE cymMMa SHA, TOJTbKO 4TO 1OJIydyeHHass HaMKi OT KOMaH/ibl commit-tree,
a TOUKOM TIepeMeNieHnst CTaHeT TPpeTruii KOMMHUT (TIpelok KoMMuTa 9c68fdc, KOTOpbIi
MBI XOTUM COXPAHUTD):

$ git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...

Applying: fourth commit

Applying: fifth commit

n
e
master ——» 9146? <p- ef989
nATHINA e NATHIV
M
e
v o5y
81a70  <i. cbele | history
YeTBepTbIV 2 YeTBepTbIV
622e8 9c68f
WNHCTPYKLMN TpETUI
94570
BTOPOWA
c1822
nepBbI

Puc. 7.30
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Takum 06pa3oM, Mbl 3aMUCATIN HAITY HOBEUIIYIO HCTOPUIO MOBEPX BCIIOMOTATEb-
HOro 6a30BOr0 KOMMUTA, COEPIKAIIETO HHCTPYKIIMIO M0 BOCCTAHOBJIEHUIO TIOJTHOT
Bepcur. MOKHO OTITPaBUTH 9Ty HOBYIO MCTOPHUIO B HOBBIN ITPOEKT, U KJIOHWPOBABIIINE
€ro MoJIb30BATEIN MOJIyYaT TOJIBKO B MOCASTHUX KOMMHUTA 1 GA30BBI KOMMHUT C WH-
CTPYKITNEH.

Tenepb npepcTaBUM, YTO MBI KITOHUPOBAJN UY;KON MPOEKT ¥ XOTHM Y3HATH €T0 MMOJTHYIO
uctoputo. IToObl OTYIUTh HYKHBIE HAM JaHHbIE [OC/Ie KIOHUPOBAHUS YCEUEHHOI
BEPCUH PEITO3UTOPHST, TpeOyeTcst J06aBUTh B CIICOK CBOMX Y/AJIEHHBIX PEIIO3UTOPUER
PETO3UTOPHH, COIEPKATIITE UCTOPUIO, ¥ U3BJIEUDb OTTY/IA BCIO MHPOPMAITHIO:

$ git clone https://github.com/schacon/project
$ cd project

$ git log --oneline master

elde6b5f 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://github.com/schacon/project-history

* [new branch] master -> project-history/master

Terepb y KOJLTETH, ¢ KOTOPBIM BbI COTPYIHUYAETE, TOCJEHIE KOMMUTBI Oy T HAXOAUTh-
cs B BeTKe master, a cCBsI3aHHBIE C MCTOPHUEH KOMMUTHI — B BeTKe project-history/
master:

$ git log --oneline master

el4eb5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

$ git log --oneline project-history/master
c6ele95 fourth commit

9c68fdc third commit

945704c second commit

c1822cf first commit

Jliist 0ObeIUHEHMSI 9THX BETOK MOJKHO BOCIIOJIB30BaThCsSl KOMaH/I0ii git replace, ykasas
KOMMMT, KOTOPBIH BB XOTUTE 3AMEHUTD, & 3aTeM KOMMUT, KOTOPBIH J0JIKEH MOCTYKUTh
3aMeHoil. BoT Kak Oy/eT BBITJISIETh KOMaH/Ia, 3aMEIIAIoNIast «4eTBEPThIi» KOMMHT 13
BETKM master «4eTBepTbIM» KOMMUTOM M3 BeTKU project-history/master:

$ git replace 81a708d c6ele95

Tenepb NCTOPHA BETKHU ma ster M0JKHA BBITJIAIETD TIPpUMEPHO TaK:

$ git log --oneline master
el46b5f fifth commit
81a708d fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit
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3110poBo, npaBaa? Ham He mpuIioch MeHATh KOHTPOJIbHBIE cyMMbI SHA Bcex KOMMUTOB
U3 BBIIIEEKAIIETO PEMO3UTOPHST, 4UTOOBI 3aMECTUTD OJJHH KOMMUT B ICTOPUU JIPYTHM.
[Tpu sTOM 06bIUHbBIE MHCTPYMeHTHI (bisect, blame ¥ T. 1) paboTAIOT UMEHHO TaK, KaK
MBI TOTO O3KU/IACM.

master —y  ©146D

NATbINA
3amelleHne 81a’ cbele .
<«—— histo
HETBEL  yerBepThIN v/
6220 gce8f
MHCTRY  TpeTnin
94570
BTOpOM
c1822
nepsbIn
Puc. 7.31

Yr0 nuTEpecHo, 11 3aMelleHHOI0 KOMMUTA BCE PABHO BLIBOJUTCS KOHTPOJIbHAS CyMMa
SHA 81a708d, x0Ts1 Ha caMOM [ieJie TaM MCTI0JIb3yeTCsl KOHTPOJIbHASI CyMMa c6ele95
KOMMMUTA, [10CJIy KUBILIero 3aMeHoll. U naske takas koManja, kak cat-file, BbIBOAUT
3aMellleHHbIE TaHHbIe:

$ git cat-file -p 81a708d

tree 7bc544cf438903b65ca9104ale30345eee6c083d

parent 9c68fdceee@73230f19ebb8b5e7fc71b479c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -0700

fourth commit

Hamomunaem, 4To peabHBIM MTPEIKOM KOMMUTA 81a708d SIBIIsIeTCST HAII BCITIOMOTATe b-
HBII KOMMUT (622e88¢), a He GUTYPUPYIONINIA 3/1eCh KOMMUT 9c68Ffdce.

Tax:xe cjeayeTr OTMETUTD, 4TO I/IH(l)OpMaLII/IH O 3aM€He COXPaHAETCA B HallIMX CChLIKaX:

$ git for-each-ref

e146b5114e79d4935160c0e83fb9ebe526b8dadd commit refs/heads/master

c6e1e95051d41771a64913145423f8809d1a74d4 commit refs/remotes/history/master

e€146b5114e79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/HEAD

e146b5114e79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/master

c6e1e95051d41771a649+3145423f8809d1a74d4 commit refs/replace/81a708ddeel67a3f69154
1c7a6463343b

c457040
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To ecTb pesyabsraTamMu 3aMeleHUs JEerKO TMOATNUTHCS C IPYTUME T0JIb30BaTEISIMU, TAK
KaK UX MOKHO OTITPABUTH Ha CEPBEP, TJIe OHU OYYT AOCTYHBI JIJIst CKaunBaHus. B pac-
CMOTPEHHOM CJIyYae 3aMelleH s UCTOPUU 3TO 0COOOTO CMBIC/IA He nMeeT (Tak Kak BCe
paBHO Oy/IyT CKauMBaTHCsT 06 BAPUAHTA MCTOPUY U HEMTOHSITHO, 3a4€M MbI MX Pa3buBasin),
HO B JIPYTUX CJAYYasAX MOA0OHASA BO3MOKHOCTD MOJKET TIPUTOUTHCS.

XpaHeHMe YUYETHbIX AaHHbIX

Ecm 1151 ToAKITIOUeHNS K yIATeHHOMY CepBepy BBI TOJIb3yeTech MpoTokooM SSH, y Bac
MOJKET OBITH KoY Ge3 TapoTBHOM (hpasbl, 4TO TIO3BOJISAET HE30TTACHO TIePeaBaTh TaHHbIE
6e3 BBO/IA MMEHN TI0JIB30BaTesst U maposist. Oarako ¢ mpotokogamu cemeticrsa HTTP
Mo106H0E HEBO3MOKHO — BBOJI IMEHH TTOJTH30BATEIIS U TTAPOJIST TPEGYETCS IPH KasKIOM
nofakTiodenn. Eiie ciosHee e710 00CTOUT B CHCTEMAX ¢ IBYX(aKTOPHON ayTeHTH(hITKA-
ITH€H, T7Te NCTIOB3YEMBIH B KaUeCTBE TTAPOJIsi TOKEH TeHEPUPYETCST CTYIATHBIM 00Pa3oM.

K cuacrbio, 151 Takux caydaeB B Git cyliecTByeT cUCTeMa yIIPaBJieHUS YYeTHBIMY JIaH-
HbIMU. BO3MOKHBI HECKOJIBKO BAPUAHTOB!

a Ilo YMOJIYaHUIO YYE€THBIC [TaHHbIE HE KOITUPYIOTCA. HpI/I Ka’KI0OM ITOAKJIIOYEHW M BaM
InpeaJjiaraeTcda BBECTU UM 110JIb30BaTEJIA U 11apOJib.

Q B pexume Katiia yueTHbIE IaHHBIE OTIPe/IeJIEHHOE BPEeMST XpaHATCs B TaMaTu. [laposm
HUKOT/IA He COXPAHSIOTCS HA JIUCKe U YAATISIOTCS U3 Kalla yepe3 15 MUHYT.

O B pexume coXpaHeHMst yYeTHBIE JAHHBIE COXPAHSIOTCS B OOBIMHOM TEKCTOBOM (haiie.
[ToaTromy 110Ka BbI He TOMeHsIeTe 11apoJsib K Git-cepBepy, ydeTHbIe JaHHbIe BBOAUTD HE
npuzetcs. Ho, k coxkasiennio, B IaHHOM CJiydae Bally IIapOoJId XPAHATCS B OTKPBITOM
BU/IC B JIOMAIITHEH TaIKe.

Q /g nonn3oBareneit Mac B Git ecTb pesxiM «osxkeychains, B koTopoMm ydeTHbIe
JIaHHbIE TIOMEIIAIOTCS B 3AIUIIEHHDBII PETIO3UTOPUI, TIPUBSIBAHHBINA K CUCTEMHON
YUETHOH 3amuch. XpaHeHNe OCYIIEeCTBISICTCS B TeUeHNEe HeOTPAHHUYEHHOTO BpeMe-
HU, HO /7T N(POBAHNS TIPUMEHSIETCS Ta JKe caMasi CHCTeMa, KOTopasi COXpaHseT
HTTPS-ceprudukarsl 1 JaHHbIE aBTO3AIIOJTHEHNUST 17t Opaysepa Safari.

Q B onepanmonnoii cucreme Windows JocTyIieH IOMOIHUK «winstore». OH HaroMu-
HAEeT OMUCAHHBIN pekuM «osxkeychains, HO IS yIIpaBJIeHUsT KOH(DUIEHITMATBHOM
uubopmarmeii mpumensiercs perosutopuit Windows Credential Store. Ero mokHO
HaiiTu 1o azpecy https://gitcredentialstore.codeplex.com.

Bri60op peskrMa oCyIecTBISETCS IIyTeM PeJakTHPOBaHus KoHdurypamuuu cucrembl Git:
$ git config --global credential.helper cache
Hexortopsbie 13 aTnX peskuMoB nMeloT mapametpel. Harpumep, 171st peskima store MOsKHO

yKa3aTb apryMeHT - -file <nyTb>, KOTOPBI 3a/1a€T MECTO XpaHEHUs TEKCTOBOTO (haiiia
C YYETHBIMU JAHHBIMY (TI0 YMOJIYAHUIO OH HAXOAUTCS B TIanke ~/ . git-credentials).
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[lns pexxima cache ykasbIBaeTcst apryMeHT - -timeout <cekyHA>, MEHSIONIII BpeMst
paboThI IeMOHa (110 YMOJYAHUIO 3TOT apryMeHT nMeeT 3Hauenre «900», 4To cocraniisiet
15 MunyT). 3agaguM B pesknuMe store coOCTBEHHbII (aiir:

$ git config --global credential.helper store --file ~/.my-credentials

B Git moxHo HacTpauBaTh Cpa3y HECKOJIBKO pexkuMOB. [1pu movcke yuyeTHbIX JaHHBIX

1t cepBepa Git 1o ouepe/iu UxX MpoBepPsIeT, peKpariasi IPOBEPKY MOCJIe TIOJTyYeH s [Tep-

Boro orBera. CoxpaHsieMble YUeTHbIE JIaHHbIE PACCHLIAIOTCSI BCEMY CITUCKY PEKUMOB, KO-

TOPbIE CAMOCTOSTE/BHO PELIaioT, YTO UM C OTUMHU JAaHHBIMU JejaTh. BoT Kak Oyuer

BBITJISIETH (haii . gitconfig, Koraa daiis ¢ y4eTHbIMY JAaHHBIMU XPAHUTCS HA JTUCKE,

HO Ha cJiy4ail ero OTCYTCTBUS Bbl XOTUTE KIIIUPOBATD JaHHbIE B OTIEPATUBHOM MaMATH:
[credential]

helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000

B3rnaa nsHyTtpu

Kax ke aTo Bce paboraer? KopreBoii koMaH/10if cHcTeMBbl pe;KUMOB aBTOpHu3anuu B Git
ABJsieTcd KoMaH/a git credential, mpuHuMaloIas yKa3aHUs yepe3 apryMeHT,  OCTalb-
HbIe JaHHbIE — Yepe3 CTaH/IaPTHBIN IIOTOK BBOJIA.

[TonsiTe 310 TpOTIIIE HA TpUMepe. [IpeArnomokIM, BbI HACTPOMJIN PEsKUM aBTOPU3AIIIH, CO-
XPaHUB yuyeTHbIE JaHHbIE /U1 cepBepa mygithost. Bot ceanc, ucnosbayomuii KomaH-
ny £ill, koTopast BeI3bIBaeTcs pu monbiTke Git HAliTH yueTHBbIe JaHHbBIE /IJIS cepBepa:

$ git credential fill (1)
protocol=https (2)
host=mygithost

(3)

protocol=https (4)
host=mygithost
username=bob
password=s3cre7

$ git credential fill (5)
protocol=https
host=unknownhost

Username for 'https://unknownhost': bob
Password for 'https://bob@unknownhost':
protocol=https

host=unknownhost

username=bob

password=s3cre7

Bes mporienypa BHITISINT Tak:
1. DTa cTpoKa MHUITMUPYET B3aUMOICICTBHE.

2. Tlocae atoro yuetnbie Git-aHHbIE OJKU/IAIOT CBEIEHNI U3 CTAaHAAPTHOTO MOTOKA
BBOIa. MBI Tiepe/iaeM Ty/1a MI3BECTHYTO HaM NH(MOPMAITHIO: TIPOTOKOJI U UMST CEPBEpa.



324 Mnaea 7 e Git-MHCTpyMeHTapuit

3. HYCTaH CTPOKa O3HavYa€eT 3aBEPIICHNE BBO/A, A CUCTEMA YYETHBIX 3ammcen 1o/oKHA
ITIOKa3aTb, YTO OHaA 9TO ITOHMUMaET.

4. TlocJie aToro HaunHaeTcst paboTa ¢ yuetHbIMU Git-TaHHBIMU, 2 00HAPYKEHHbIE OUTHI
nHGOPMAITUH CUCTEMA 3aMTUChIBAET B CTAHAAPTHBIN TTOTOK BBIBOJIA.

5. Eci yueTHble JaHHbIE He OOHAPY:KeHbI, ciucTeMa Git 3arpanBaet UMst TT0JIb30-
BaTeJid 1 1apoJib U BO3BpalllaeT X B aKTHBHpOBaHHbeI IIOTOK BBIBO/Ia (B JaHHOM
IprMepe 3TH TTOTOKH CBSI3aHbI C OJTHON U TOM Ke KOHCOJIBIO).

Ho na camowm jiesie cucrema yrpaBjieHUsl y4eTHBIMU JIaHHBIMU BbI3BIBAET IIPOrPaMMY,
CYIIECTBYIONIYIO OTAETbHO OoT Git; 4To 9TO 3a MporpaMMa U KakuM 06pa3oM OHa BbI3bI-
BaeTcs, 3aBUCHUT OT 3HAYEHUST KOH(MDUTYpaIIMOHHOW TTepeMeHHol credential.helper.
B03MOKHBI HECKOJIBKO BAPHMAHTOB!

3HauyeHue nepeMeHHOM MoBeaeHme

foo 3anyckaetcs git-credential-foo

foo -a --opt=bcd 3anyckaetcs git-credential-foo -a
--opt=bcd

/absolute/path/foo -xyz 3anyckaetcs /absolute/path/foo -xyz

1£() { echo "password=s3cre7"; }; f YKa3zaHHOe nocne cMMBosa | oueHuBaeTcs
B UHTEprpeTaTope KOMaHz

Wrak, mosHble Ha3BaHUs OMMCAHHBIX PEKUMOB: git-credential-cache, git-
credential-store u T. . MIX MOKHO HACTPOUTH HA MPHUEM aprTyMEHTOB KOMaH/[HOM
cTpoku. B 060061mennoil (hopme 5T0 BuINISAUT Tak: git-credential-foo [aprymeHTsl]
<peiicteue>. [IpoTokosr BBO/Ia-BBIBO/IA TAKOH K€, KaK M y KOMaH/Ipl git-credential,
IIPOCTO TeIePb UCTIONb3YETCsI HEMHOTO APYTOil Habop Oreparuii:

Q get — 3ampoc mapbl UM MTOJIb30BATEIS,/ TIAPOJIb;
QO store — 3anpoc Ha coxpaHeHne Habopa YYeTHBIX JAHHBIX B aMSITH;
QO erase — yjajieHUe yYETHBIX JAHHDBIX U3 TTAMSITH JIJIs1 YKa3aHHBIX CBOWCTB.

Onepanuu store u erase o6parnoii peaxkuuu e Tpebyor (Brpouem, Git ux B a060M
cayuae urnopupyet). Ho jijis1 onepaiiuu get peaxiins akTMBUPYEMOT'O PeXUMA Kpalite
BaxkHa. Eciu noJie3nast nngopMaiivisi OTCYyTCTBYET, KOMAH/1a BKIIOUEHUS PEKUMa [1PO-
CTO 3aBEPIIAET CBOIO PabOTY, eCIIM K€ TOIIOJIHUTEIbHbIE TAHHbIE MOSBISIOTCS, OHU [0~
6aBJISIIOTC K COXPaHeHHOi nHpopManuu. BeIBoguMOe KOMaHI0i BBITJISAUT Kak Habop
OIIEPaTOPOB IIPUCBANBAHNUS, BCE BBEICHHBIE 3HAYCHH OYAyT 3aMEHEeHbl MMEIOIIMICSI
B Git JaHHBIMU.

CHoBa paccMOTPUM TIPUMEP, KOTOPBIH TPUBO/IMIICS PaHee, HO HA ATOT pa3 MPOIyCTUM
yacTh git-credential u nepelizieM HeNOCPENCTBEHHO K KOMaH/Ie git-credential-store:
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$ git credential-store --file ~/git.store store (1)
protocol=https

host=mygithost

username=bob

password=s3cre7

$ git credential-store --file ~/git.store get (2)
protocol=https

host=mygithost

username=bob (3)
password=s3cre7

Bea Inporeaypa BbIIVIAANUT TaK:

1. 3mech MbI TpOCM KOMaH/Ty git-credential-store coxpaHUTh yUeTHbIE JaHHBIE:
MM 1I0JIb30BaTe st bob 1 maposb s3cre7, KOTOpble NOTPeOYIOTC i AOCTYIIa
K cepsepy https://mygithost.

2. Jlasiee MBI U3BJIEKaeM TH y4YeTHbIe JaHHble. Mbl 1lepeiaeM 4acTb y:Ke U3BEeCTHDBIX
HaM nlapameTpoB nojikiouenns (https://mygithost) u mycTyio cTpoky.

3. Komanna git-credential-store Bo3BpaimaeT panee coxpaHeHHbIE HAMU UMS
IIOJIb30BATEJI U TIaPOJIb.

Bot kak BwIrsiiuT cojep:xuMoe (aitya ~/git. store:
https://bob:s3cre7@mygithost

ITO 0OBIUHBII HAOOP CTPOK, Kak/1ast u3 KOTopbix cogepskut URL-anpec ¢ m06aBIeHHBIME
K HEMY YYeTHBIMU JlaHHbIMU. B peskumax osxkeychain u winstore ucmosbsyercst coo-
CTBEHHBIN (hOpMAT XPAHUJIUIIL, B TO BPEMS KaK PEsKUM K3IIIa 33/IeliCTBYeT CBOM (hopMat
XpaHEHUsI BO BHYTPEHHEN naMsiT (HEJOCTYIHBIN JIJist YT€HUsI APYTUME [TPOTIECCAMMT).

HecTaHaapTHbIM BapuaHT XpPaHEHUS! YYETHbIX AaHHbIX

Tak Kak paccMOTpeHHasl KOMaHaa git-credential-store u eil mogoOHbIE BBI3BIBA-
10T He cBsizaHHble ¢ Git IPOrpaMMbl, HECIOKHO COOOPA3UTH, YTO BCIIOMOTATEIbHBIM
CPEeICTBOM JJIs1 pabOTHI ¢ YYETHBIMU JAaHHBIMU MOKET OBITH Ji00as mporpamMma. I1po-
rpaMmbl, cBsizanuble ¢ Git, MMOAXOASAT K MHOTUM, HO HE KO BCEM BO3MOKHBIM CJIYUasIM.
K npumepy, npearonokum, 4To A5t pa3BePThIBAHUS BCE YJIEHbI BAIllel TPYTIITbI TOJb-
3YIOTCSI OMHUMM ¥ TEMHM K€ YYeTHbIMU JaHHbIMU. OHM XPaHATCSA B 00IIEL0CTYITHOM
narke, a B COOCTBEHHBbII PEIIO3UTOPUI YYETHBIX JaHHBIX Bbl UX KOIIMPOBATDH HE XOTHTE,
TaK Kak oHM yacTo MensoTcs. [logxoagieii BcrmoMoraTeIbHON MTPOrPaMMBI JIJIST TOTO
CIIydas HeT, a 3Ha49KT, HyKHO IIHCaTh cOOCTBEHHYIO. [Ip1 5TOM A0JIKHBI MCIIOIb30BATHC
cIeIyIoIe KpUTepuu:

1. EnuncrBennble eficTBUS, KOTOPBIM HYKHO Y/JeJUTh BHUMaHue — get, store
U erase, — 4BJISAIOTCS OllEPAIlMAMU 3aIIUCH, TOITOMY T10CJIe UX BLIITOJIHEHUS IIPO-
rpamMMa JI0JKHA TPOCTO TIPEKpaIaTh paboTy.
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2. Jlna daiina ¢ o61Ie0CTYTHBIMUA YYETHBIMY JTAHHBIME MBI OY/IEM UCTIOJIb30BAThH
¢opmar, 3HaKOMbIIT HaM TI0 KoMaH/ie git-credential-store.

3. Daiis GyzaeT pacrosnaratbest B 0OBIYHOM MeCTe, HO MOJIb30BATEb [P JKEJIAHUH
JIOJTKEH IMETH BOBMOJKHOCTD YKa3aTh COOCTBEHHBIN My Th K (hatiry.

ITO paciIpeHne Mbl TOXKe HAIUIIEM Ha si3bike Ruby, HO BbI MOXKeTe MPUMEHUTD JIIO-
6oit IpyTOI A3BIK TIPH yCI0BUU, 4TO Git CMOKET BBITIOJIHUTH TOTOBYIO IIporpamMmy. Bot
MOJTHBINA MCXOJIHBIN KOJT HAIEil HOBOU MTPOTPAMMBI JJist PaOOTBI ¢ YYETHBIMU JaHHBIMU:

#!/usr/bin/env ruby
require 'optparse’

path = File.expand_path '~/.git-credentials' (1)

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(@) unless ARGV[O@].downcase == 'get' (2)
exit(@) unless File.exists? path

known = {} (3)

while line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '=', 2
known[k] = v

end

File.readlines(path).each do |fileline| (4)

prot,user,pass,host = fileline.scan(/~(.*?):\/\/(.*?):(.*2)@(.*)$/).first
if prot == known['protocol'] and host == known['host'] then

puts "protocol=#{prot}"

puts "host=#{host}"

puts "username=#{user}"

puts "password=#{pass}"

exit(0)

end

end

Bes mporerypa BHITJISIIUT Tak:

1. 3mech Mbl aHAU3UPYEM I1apaMeTPbl KOMAHHON CTPOKH, ITO3BOJIAS T10JIb30BATENIO
ykaszatb BxoHoi aiin. [To ymomuanuio ato daiin ~/ . git-credentials.

2. Jra MporpamMMa OoTBedYaeT TOJBKO B CIydae ollepaliy get  pyu HaTMInH daiira
XPaHUJIUIIIA.

3. DTOT IIUKJI YUTAET JJAHHbIE CTAHJAAPTHOrO BBOJA, ITIOKA HE MOSBJSETCS yCcTast
cTpoka. BBemennble aHHble COXPAHAIOTCSA B U3BECTHBIN Xelll 4 JaJbHeNITnX
CCBLIOK.
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4. dToT IIUKJI YUTAET COIEPIKNMOE XPaHNJNIIA, BBITIOJIHAA TTIOUCK COOTBETCTBUA. Ecin
ITPOTOKOJI U CEPBED, YKa3aHHbIE B Xe€Ilie, COBIIaaloT C JIAaHHOM CTpOKOfI, IIporpamMMma
BbIBOJIUT pe3yJIbTaT CTaHAaPTHBIMN c11ocoboM 1 IpeKpaliaeT CBOIO p8.6OTy.

CoxpaHnM Hally BCIOMOTaTeJbHYIO ITPOTPaMMYy 110/l UMeHeM git-credential-read-
only, caiesiaeM ee UCIIOJHSAEMON U IOMECTHUM B OJIHY 13 11aI10K, BJIO’KEHHDIX B ITAIIKY PATH.
Bot BapuaHT MHTEpaKTUBHOI'O ceaHca:

$ git credential-read-only --file=/mnt/shared/creds get

protocol=https
host=mygithost

protocol=https
host=mygithost
username=bob
password=s3cre7

Tak xak nmst IIporpaMMbl HQUMHAETCA C glt =, IS KOH(I)I/II‘ypaL[I/IOHHOFO 3Ha4Y€HMHA MOKHO
HCITOJIb30BaTb HpOCTOﬁ CHUHTaKCHC:

$ git config --global credential.helper read-only --file /mnt/shared/creds

Kak BUANUTE, paClINPEHNE CUCTEMbBI BBIIIOJIHAETCA OYE€HD IIPOCTO, YTO ITO3BOJIAET PpEHIaTh
PpacCIipoCTpaHEHHbIE HpO6JI€MbI, BO3HUKaAIOMIIME B ITpoliecce pa6OTbI.

3aKo4eHue

BbI I03HAKOMWJINCH ¢ UHCTPYMEHTAMK € PACIIUPEHHON (DYHKIIMOHAIBHOCTHIO, YBEIN-
YMBAIOIUMK TOYHOCTH YIIPABICHIS KOMMUTaMK 1 00JIaCThIO MH/EKCUPpoBaHust. VIMeHHO
OHU II03BOJIAT BaM B cJIy4ae pob/ieM JIETKO OIPEAeSUTh, KAKOM KOMMUT CTajl UX KC-
TOYHMKOM, a TaKyKe Korja 1 KeM OH go0asiieH. Bbl y3Hamu, kakum oOpa3oM 100aBUTh
B CBOH IIPOEKT BJIOKEHHBIE IPOEKTbl. DaKTUUECKH BbI YiKe J0JKHBI ObITh B COCTOSTHUN
YBEPEHHO peniath OOJIbITMHCTBO PYTHHHBIX 33/1a4, BOSHUKaOIKUX Ipu padore ¢ Git.



HacTtpouka
cuctembl Git

[lo aTOr0 MOMEHTa MBI TOBOPHJIM O TOM, Kak (hyHKIIMOHUpYyeT cucreMa Git u Kak eio
[0JIb30BAThHCS, MIOMYTHO PACCMOTPEB PSZl KHCTPYMEHTOB, Jeatoiux padory ¢ Git mpo-
croii 1 addexTrBHOIL. B 2T0Ii I1aBe BbI y3HaeTe, Kak 3acTaBuTh Git paGoTaTh HYKHBIM
BaM 00pas3oM. Mbl MOKasKeM BaM PsiJi BasKHBIX KOH(UTYPAIIMOHHBIX ITAPAMETPOB U 110~
3HAKOMMM C CUCTEMON XYKOB. DTH UHCTPYMEHTHI I3y T BO3MOKHOCTD JIETKO HACTPOUTh
Git HyKHBIM BaM, Ballieii ¢hpupMme 1 Bameil paboyeil rpyiine 06pasoM.

KoHdurypuposaHune cuctemsl Git

Kak BbI y3uamu B t7aBe 1, kondurypupoBanue cucteMbl Git BBITOJHICTCS KOMAH/OM
git config. C ee moMOIIbIO Mbl MEHSIJIU UM U 9JIEKTPOHHbIN aJIpec T0JIb30BaATE I

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

Terepb MpHIILIA TOPA TO3HAKOMUTHCST ¢ O0Jiee MHTEPECHBIME BapruaHTamu HacTpoiiku Git,

Hamomunm, uto 3azanue xenaeMoro nosezenus B Git OCyIecTBISIETCST ¢ TOMOIIBIO
Habopa KoHdUrypannoHHbIX ¢aiinos. [TepBbIM 1e10M KOH(GUTYPALMOHHbIE [TAPAMETPhI
Git 6epet us daiina /etc/gitconfig, comepskariero sHadeHUs 111 BCEX MOJIb30BaTe el
CHCTEMBI U BCEX PEMO3UTOPUEB ATUX TT0JIb30BaTeneil. [TapameTp - - system, 1o6aBieHHbII
K KOoMaHzie git config, MHUIIMUPYET MIMEHHO YTeHUe U3 9TOTO (haiiyia 1 3aIiCh B HETO.

3arem Git cmoTpuT B aiin ~/ . gitconfig (nim ~/ . config/git/config), npuBsizanubiit
K KOHKPETHOMY TI0JTh30BaTe 0. UTeHne u 3amich 9Toro ¢aiiia ak THBU3UPYET TTepeaada
napamerpa --global.
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[Mocnemnum MecToM 1moncka KOH(GUTYPAITMOHHBIX TTAPAMETPOB ABJIgeTcs (haiil B rarke
MCITOJIB3YEMOTO B TEKYIINH MOMeHT penosutopust (.git/config). Haxoxsmmecs B
aTOM (paiiyie 3HAYEHUsT CBI3aHbI C KOHKPETHBIM PETIO3UTOPUEM. SHAUEHUS C KaXK/0TO
yPOBHS (CUCTEMHBI, TJI06ANBHbIIL, TOKAIbHBII ) IIEPEOIPeIe/IAIOT 3HAUEHNUS, 3aJaHHbIE
Ha TIpebIyIieM ypoBHe. Harpumep, 3nauenus B aitie .git/config nepenuceiBaior
3Hauenus B aiine /etc/gitconfig.

NMPUMEYAHUE

CBou napameTpbl Git XxpaHUT B KOH(UIypaUMOHHbIX (aiinax HacTpovikv B BuUAE 0BbIYHOIO
TEKCTa, NO3TOMY MPU YCNOBUM NPUMEHEHNSI KOPPEKTHOMO CUHTAKCUCA MEHSITb 3TW 3HaUYeHUs
MOXHO BPYUYHYIO, MPOCTO pefaKTUpyst KOH@UrypaumoHHble dainbl. OaHaKo, kak npaBuno,
MpoLLe BOCMO/b30BaTbCS KOMaHAoN git config.

OCHOBHbIE HaCTpOVIKM Ha CTOPOHE KJ/IMEHTA

Kondurypaipontsie mapaMeTpbl, ¢ KOTOpbiMU paboTaer Git, 1eJIaTcs Ha IBe KaTerOpHu:
HAXO/ISATINECST HA CTOPOHE KJIMEHTA U Ha CTOPOHE cepBepa. boJibIHCTBO TapaMeTpoB KJn-
EHTCKUE — OHU 33/IaI0T BalllU IePCOHAbHBIE TIPenouTenns. 113 orpoMHOro uncna cyre-
CTBYIOIIUX TTAPAMETPOB GOJIbILAST YaCTh UCIIOJIb3YETCs TOJIBKO B PEAKKX CIydasx. Mbl pac-
CMOTPUM TOJIBKO CAMble PACIIPOCTPAHEHHBIE U CaMble TT0JIe3HbIe BapraHThl. [locMOTpeTh
CTIUCOK BCEX JIOCTYITHBIX TTAPAMETPOB MTO3BOJIsIeT KoMaH/a $ man git-config. Bersomumbie
€10 IAHHBIE COJIEePIKAT A0BOJIBHO MOAPOGHOE ONUcaHIe KaxkI0ro mapamerpa. Kpome toro,
3TOT CITPABOYHBIN MaTepuaJ A0CTYIeH Ha cTpaHuile http://git-scm.com/docs/git-config.html.

MNapameTp core.editor

JUtst co3ianmst U PeaKTUPOBAHUS COOOIEHNH (GUKCAIINT 1T KOMMEHTAPUEB K TeTaM B
Git mpuMeHsITCsT MO0 TEKCTOBBII PEAKTOP, KOTOPBIH CHCTeMa BRIGHPAET MO yMOJI9a-
Huto ($VISUAL mi $EDITOR), inGo penakrop vi. ISMEHUTh 9Ty CUTYaIUIO TIO3BOJISIET
rmapameTp core.editor:

$ git config --global core.editor emacs

Tereps BHE 3aBUCHMOCTH OT TOTO, KAKMM PEIAKTOPOM 000JI0UKA MOTB3YETCS TT0 YMOJTYa-
HUIO, JIJTS PEIaKTHPOBAHUsT coobimennii cucrema Git Gy/ieT BhI3bIBATH perakTop Emacs.

MNepeMeHHas commit.template

B a70i1 IepeMeHHOIT MOJKHO 3a1aTh IyTh K (aiiry, cogepkumoe kotoporo Git 6yaer mo

YMOJTYaHUIO UCTIOJIb30BaTh Kak coolIeHne (PUKCaIlnu IPH Co3AaHii KoMMUTOB. [Ipesrno-

JIOJKUM, ¥ Bac €CTh (hatis ¢ mabIoHoM 1o apecy ~/ . gitmessage. txt. BoT kKak OH BBITJISINT:
CTpoka 3arosioBka

OnucaHue gencrteusa
[kapTouka: X]
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Yrob6w! cucrema Git nHayasa o YMOJIYAHUIO TTIOKA3bIBATH 9TO coobIeHne B penaxkrope
rocJjie KoMaH/Ibl git commit, nmpucsoiite mepeMenHoil commit.template ciemyroree
3HayeHue:

$ git config --global commit.template ~/.gitmessage.txt
$ git commit

Ternepb npu CO3AHUN KOMMUTA COAEPKUMOE BAIIEro PeakTopa Oy/IeT BBITJISIETh TAK:

CTpOKa 3aroJsioBka
onucaHue pencTeusA

[kapTouka: 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: lib/test.rb

T oH H W HHHHH

2

".git/COMMIT_EDITMSG" 14L, 297C

Ecun y Barreit paboyeil TpyIIIbl CyIIECTBYIOT OIpe/ieJIeHHbIe TIPaBUJIa IJIsi COOOIIeHUI
(dbukcaiuy, co3lanue COOTBETCTBYIONIETO MmabaoHa 1 HacTpoiika Git, 3acTaBiistromast
0 YMOJTYAHUIO UCIIOJIb30BATH ATOT MABGJIOH, MOBBIMIAIOT BEPOATHOCTb UX COOITIOICHUS.

MNapameTp core.pager

[Tapamerp core.pager 3ajaet crocob OpraHu3aIy MOCTPAHUYHOTO BBIBOJIA PE3YJIbTa-
TOB pabOThI TAKUX KOMaH[, Kak 1og u diff. Bbl MoKeTe IpUCBOUTH eMy 3HAUEHUE more,
yKa3aTh JIPYTYIO CIy:KeOHYIO TporpaMMy (110 YMOJIUAHIIO UCIIOJIb3YETCsT IPOrpaMMa
less) win BoOGIIE OTKIIOYUTH 9Ty HACTPOUKY, TIPUCBOUB MTAPAMETPY MYCTYIO CTPOKY:

$ git config --global core.pager

ITocne atoro Git Gyer BBIBOAUTD pe3yJibraT paboThl KOMaH/Abl HA OJHOM CTpAHMIE BHE
3aBUCUMOCTH OT 00'beMa 3TUX JaHHBIX.

MapameTp user.signingkey

Y0651 06IETYIUTH POTIECC CO3IAHNS TTOMMCAHHBIX TETOB C KOMMEHTAPHSIME, MOXKHO B Ha-

cTpoiikax ykazartb ko4 GPG-niognucn. Bot niporieypa 3ajanus njeHTnduraTopa Kioya:
$ git config --global user.signingkey <gpg-key-id>

Terteps iist Tonucu Tera He TpebyeTcst Kax/blil pa3 IPU BbI30Be KOMaH/bl git tag

YKa3bIBaTh KJIIOY:

$ git tag -s <tag-name>
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MapameTp core.excludesfile

Yro6bl cucrema Git He paccMaTpuBasia ope/ie/leHHbIe (hailyibl KaK HEOTCIEKUBAEMBIE
U He IIbITaIach MH/EKCUPOBATh UX IIPU BBIIIOJIHEHUY KOMaH/AbL git add, ciexyer co3garhb
mabioH B (pailsie . gitignore Bamiero mpoekta. Ho nHOTa BOSHUKAET HEOOGXOIUMOCTh
clIeJIaTh TaK, YUTOObI CHCTEMa HTHOPUPOBAJIA OTIpe/ieJieHHbIE (DailJIbl /IS BCEX BaIlINX pe-
nosutopues. Ecsiu BbI paboTaere Ha KOMITBIOTEPE € OliepaliiorHoi cucremoir Mac OS X,
CKOopee BCero, BaM 3HAKOMbI (haiiibl .DS_Store. Eciin jke BbI IIpe/ilIounTaeTe 1MoJib30-
BaThCs pegakTopoM Emacs niam Vim, 3HAUNT, BBl 3HAKOMBI ¢ (halijlaMy, UMEHA KOTOPbIX
OKAHYUBAIOTCS CUMBOJIOM ~.

[TapameTtp core.excludesfile mo3Bossier 3anucath aiin . gitignore, reficTByIOMMI
Ha ri06abHOM ypoBHe. [locTaTouHo co3aaTh (aili ~/ . gitignore_global ¢ BOT Takum
COJIEP>KUMBIM:

*e

.DS_Store

Ecam nmocne atoro 3anyctuth komanay git config --global core.excludesfile
~/.gitignore_global, Git Hukorza me 6yaer GeCIIOKOUTH BAC 110 IIOBOLY 3TUX (DAILIOB.

MNapameTp help.autocorrect

HernpaBuiibHbliit HaOOP KOMAHJIbI IPUBOJUT K BOT TAKOMY Pe3YJIbTaTy:

$ git chekcout master
git: 'chekcout' is not a git command. See 'git --help'.

Did you mean this?
checkout

Cucrema Git BEXKXIUBO IIBITAETCS BBIICHUTD, YTO BbI IMEJIU B BU/LY, HO HUKAKUX JICHCTBU HEe
npeanpunumaet. Ecim ske mpucBonts mapametpy help.autocorrect snauenue 1, Git aBto-
MaTUYeCKH 3aIllyCTUT KOMaH/LY, ECJIM OHA SIBJIAETCS € IJMHCTBEHHBIM OAXOAIIINM BApUAaHTOM:
$ 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...

YuursiBaiite, yTo 3anuch 8.1 seconds (0,1 cexyH/br) B IepeMeHHOI help.autocorrect
Ha CAMOM J[eJie COOTBETCTBYET AECSTON YACTH CEKYH/IBI M MPEICTABISIET COOO T1e1oe
yuciio. Eciin npucsonts a1oit iepemennoii 3nauenue 50, cucrema Git act BaM 5 cexyH[|
Ha pa3MblIllJIeHe U TOIbKO 110C/Ie 9TOIO BBIIIOJHUT CKOPPEKTUPOBAHLYIO0 KOMAHLY.

LiBeTa B Git

B cucreme Git HHOAAEPKHUBACTCA IIBETOBOE O(l)OpM]IeHI/Ie KOHCOJIbHOT'O BbIBO/Ia, YTO
yupomaer BI/IByaJIbHHﬁ aHaJ/In3 Pe3yJibTaTOB IIPUMEHEHNA KOMaH/I. Pan ImapaMeTpoB
ITOMOJKET BaM BbI6paTb IIB€Ta I10 CBOEMY BKYCY.
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MapameTp color.ui

B cucreme Git 6osbimas yacTsb BbIBO/IMMbBIX /IAaHHBIX BBIJIC/IAECTCA IIBETaMU aBTOMATH-
YECKH, HO 9TO IMOBE/IeHNE MOKHO IIOMEHATD. IIJIH OTKJIIOUYEHUA IIBETOBOI'O OCI)OpMJIeHI/IH
BBIITIOJTHUTE KOMaH/Y:

$ git config --global color.ui false

ITo ymomganmio 3TOT mapaMeTp UMeeT 3HaueHne auto. B aToM ciydae 1iBeToBoe ohopM-
Jerve 106aBIAETCS TOTBKO TP BBHIBO/E Ha TepMuHaIT. Kor/ia BBIBOJ TIepeHanpaBIsIeTcst
Ha KOHBeliep uiu B Gaiir, OHO OITyCKaeTCs.

KpOMe TOTO, CyIIEeCTBYET 3Ha4Y€HNE always, IIpU KOTOPOM IIBETa I[063.BJI${IOTCH Bcerja.
Omno MPaKTUY€CKN HUKOI'Zla HE NCITOJIb3YETCA; B OOJILIINHCTBE CJIy4aeB, €CJIM Bbl XOTUTE
O(bOpMI/ITb IIBETOM HepeHaHpaBJIeHHbeI BbIBO/, IOCTAaTOYHO I[O6aBI/ITb K KOMaH/1e (1).713.1"
--color. A JLJIA IO JaBJIAIONIETO OOJIBIINHCTBA CJIy4aeB ITPEKPACHO MMOJIXO/IUT 3HaAaYEHNE
9TOI'0 MapaMeTpa, NpejiyraraeMoe 1o yMoJa4anunio.

MNapameTp color.*

Jluist Tex, K10 X0ueT GoJiee HOAPOOHO yKa3aTh, KaKKe KOMAaH/Ibl KAKMMU IIBETAMU CJIELyeT
BBIJIEJINTh, CYTIECTBYIOT JIOMOJTHUTEIbHBIE TapaMeTpbl. Kask/[oMy U3 HIUX MOYKHO TIPU-
CBOUTH 3HaYeHue true, false nian always:

color.branch

color.diff

color.interactive
color.status

KpoMe Toro, y Kax10ro 13 9TUX apaMeTpoB eCTh COOCTBEHHbIE apaMeTPhl, 3a1al0Ie
I[BETA YacTel BBIBO/IA M TTO3BOJISIONINE TIEPEOTIPE/IETUTh KaxKIblii 11BeT. Hampumep, BoT
KaK MOKHO JJ0OUTHCS TOTO, YTOOBI BBIBOAMMbIE KOMAHIOM diff MeTajgaHHbIe OKPACH/IICh
CHHUM I[BETOM Ha 4epHOM (DOHE 1 OBLIN BBIAEIEHDI IOy KUPHBIM MIPHQPTOM:

$ git config --global color.diff.meta "blue black bold"

OrBeyvaloluii 3a 3a/jJaHue 1BeTa IIapaMeTp MOXKeT IPUHUMATD CJIe/yIol1e 3HaYeHUS:
normal, black, red, green, yellow, blue, magenta, cyan uau white. /ljig 3aganus no-
MOJIHUTEJIbHBIX XapaKTepUCTUK (HAIIpUMep, B IIPEJCTABICHHOM IIPUMEPE MBI JIeJIaln
mpudT Oy KUPHBIM ) UCTIOJIb3YiTe 3HaueHus bold, dim, ul (moguepkuBanue), blink
u reverse (MeHsIeT MecTaMM IBeT OYKB 1 (hoHa).

BHeLWHWe MHCTPYMEHTbI A1 CIINSIHUS U UHAMKaLMK
U3MEeHeHUn

Xots B cuctemy Git BcTpoeHa nmpekpacHo BaM 3HakoMad Komanzaa diff, BMmecTo Hee
MOKHO BOCHOJIb30BaThLCSI BHEIIHel mporpaMMoii. Kpome Toro, cy1ecTByeT BO3MOXKHOCTD
He paspelaTh KOH(MIMKTBI CUSHIS BDYYHYIO, 2 IPUOETHYTH K CIIEIHAIBHON TIPOTPaMME
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¢ rpadpuueckuM uuTepdeiicom. Jlasee onucan mporece HACTPORKU CITYKeOHOI T1po-
rpammabl Perforce Visual Merge Tool (P4Merge), KoTopast HOMOKET BaM € IIPOCMOTPOM
N0OaBJIEHHBIX U3MEHEHWI 1 paspernienneM KOHMDIMKTOB causaus. Ona obiagaer mpe-
KPacHBIM rpaduueckuM UHTepGERcoM U K TOMY 5Ke pacipocTpaHsieTcst GecriaTHo.

CymecTtBytoT Bepcuu riporpammbl PAMerge /17151 BceX OCHOBHBIX 1/1aT(OpM, TaK UTO BB
B JIF0OOI MOMEHT MOJKETE €10 BOCIIOJIb30BaThCs. B IpecTaBIeHHBIX Jaiee IpuMepax
urypupytor mytu k daiizmam, mpuHATHIE B cucTeMax Mac n Linux; fyia onepannonHon
crcteMbl Windows Hy»KHO 3aMEHUTB IyTh /usr/local/bin TeM IyTeM K HCIIOTHIEMBIM
(haiinam, KoTOpBIN MCTIONB3YeTCS B BAlllel Cpejie.

[TepBbiM fiesiom cieyet ckadath mporpammy P4Merge co ctpanutisl http://www.perforce.
com/downloads/Perforce/. 3aTeM Mbl HACTPOMM BHELIHUE CIIEHAPUN-OO0IOUKH JJIsl KCIIOJIHE-
HUA HAITMX KOMaH/I. 3/1eCh ITOKa3aH Iy Th K UCHOTHSAEeMbIM (haiiiam Ha Komibiotepe Mac;
B JIDYTUX OIIEPAIIMOHHBIX CHCTEMAX HY;KHO yKa3aTh IyTh K OMHAapHOMY (hailry p4merge.
Cosnaaum ciieHapuii-060J10uKy extMerge JIist TPOLE/y PbI CIUSTHES, OH OY/IET BbI3bIBATH
OGUHAPHDIIT (hallyl cO BCEMU TIepPelaHHbIMU aPTyMEHTAMU:

$ cat /usr/local/bin/extMerge

#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge $*

O6osouka st KoMaHIbl diff IpoBepsieT HaIdKe BCEX CEMU apTyMEHTOB, KOTOPbIE eil
JIOJIKHBL [Iepe/jaTh, U OTIIPaBJIdeT /1Ba U3 HUX BalleMy clieHapulo causanud. ITo ymosya-
Huto Git nepegaet komane diff ciaemyrornie apryMeHThL:

nyTb CTapblii-¢paiin cTapblii-Xew cTapble-npaBa HOBbli-(Gaiin HOBbIN-XeW HOBble-npaBa

Tak xak HaM TPeOYIOTCS TOJBKO BTOPOIi U MATHIN apryMEHTBI, TO €CTh MMeHa CTapo-
T'O 1 HOBOT'O CbaI;'IJIOB, BOCIIOJIb3yEMCA CHeHapHeM-O6OJIO‘IKOI71, KOTOprfI nepeaacT TOJIbKO
HYXHbIE CBEICHW .

$ cat /usr/local/bin/extDiff

#!/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

3a0/tHO ciretyeT yOeInuThest, YTO HAIM MHCTPYMEHTBI TIPECTABIISIOT COOOH MCIOTHSI-
embie (haiib:

$ sudo chmod +x /usr/local/bin/extMerge
$ sudo chmod +x /usr/local/bin/extDiff

Ternepb MOJKHO cJIeJIaTh Tak, YTOOBI KOH(MUTYPAI[HOHHBIN (DAilJT BHI3bIBAJ HAIITK HHCTPY-
MEHTBI paspelieHuss KOHGIMKTOB CAUSHIS W WHIMKAIKA 100aBJICHHBIX M3MEHEHI.
Il aToro morpebyercst HECKOJIBKO HAacTpoekK: mapamerp merge.tool ykaxer Git,
KaKyIo CTpaTeruio cJeyeT UCIO0JIb30BaTh, MapaMeTp mergetool. *.cmd onpemenut
crocob 3amycka KOMaH/Ibl, mapaMeTp mergetool.trustExitCode mact Git moHsTS,
YKa3bIBaeT KOJ 3aBEPIIEHUS TPOTPAMMBI Ha yCIIENTHOE pa3pelienne KOHMOIMKTA NiIn
Het, a mapamerp diff.external oObscHut Git, Kakoil KOMaHIOH cJiefyeT BOCIIOJIb-
30BaThCS /IS TTOJTydeHNsT n3MeHeHnH. To ecTh BBl MOXKeTe 3a/[aTh YeThIpe BapuaHTa
KOMaH/Ipl config:
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git config --global merge.tool extMerge

git config --global mergetool.extMerge.cmd \
'extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"'
git config --global mergetool.trustExitCode false
git config --global diff.external extDiff

$
$
$
$

JIn6o MOKHO oTpesakTupoBaTh (aiir ~/ . gitconfig, 106aBUB B HErO yKasaHHbIE
CTPOKMU:
[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"
trustExitCode = false
[diff]
external = extDiff

[Tocre aToro MmoskHO 3amycTuTh KOMaHAy diff BoT B Takoit hopme:
$ git diff 32d1776b1~ 32d1776bl

ITO IpUBEET He K BBIBOLY KOMaH/IbI diff B KOMaHIHOI CTPOKE, a K 3aITyCKY IIPOrPaMMBbI
P4Merge (puc. 8.1).

Eciav mombITKa CIMSHUS IBYX BETOK OKAHYMBAETCS KOH(MINKTOM, 3aIyCTUTE KOMAH/LY
git mergetool. B pesymsraTe oTkpoercs mporpamma P4Merge ¢ rpaduueckum uHTEp-
(beiicom, B KOTOPOM BbI U Pa3perinte KOH(IUKT.

Wcnonb3oBanue ciieHapueB-060J104eK JA0IYyCKAET MPOCTYIO0 3aMEeHY UHCTPYMEHTOB
CIUSHUS U UHAMKAMK usMerernii. K npumepy, 4uro6sl BMecTo nporpamm extDiff
n extMerge Hauasa 3anyckarbes nporpamma KDiff3, qocratouno orpemaktuposarnb
aiin extMerge:

$ cat /usr/local/bin/extMerge

#1/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 $*

B pesysbrate s pocMoTpa J06aBIEHHBIX UBMEHEHUH 1 paspenieHus KOHPIUKTOB
caustaust Git Oyzet mosb3oBarbest mporpammvoit KDiff3,

B Git cymniecTByIOT nipelyCcTaHOBJIEHHbBIE TTAPAMETPHI /IS 3aITyCKa PAa3HbIX ITPOrPaMM
paspenieHust KOHQIUKTOB CMSHIS, 4TO U30aBJSIET BaC OT HEOOXOAUMOCTH HOJHOCTHIO
PeaKTUPOBATh KOMAH/y 3aITycka. BOT Kak TOCMOTPETh CITMCOK BCEX TIO/JIEPKUBAEMBIX
MIPOTPAMM:

$ git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
gvimdiff
gvimdiff2
opendiff
p4merge
vimdiff
vimdiff2
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Puc. 8.1. P4Merge

AaTo WHCTPYMEHTDI, KOTOPbIEC MOT'YT IPUMEHATDHCA, HO B HACTOAIIEE BPEMA HEJOCTYITHDI:

araxis

bc3
codecompare
deltawalker
diffmerge
diffuse
ecmerge
kdiff3

meld

tkdiff
tortoisemerge
xxdiff

HekoTopbie 13 riepedrc/IeHHbIX HHCTPYMEHTOB PabOTAIOT JIUIIIb B CPE/Iax ¢ rpauuecKuM HH-
tepdeticom. B pamkax cearica, OrpaHUYEHHOTO TOJIBKO TEPMUHAIIOM, OHU paboTaTh He CMOTYT.

Ecuiu BBI IIpeiniounTaere MCosb3oBath mporpamMmy KDiff3 Tosbko st pasperieHust
KOH(DJINKTOB CJAUSHUS, PU ATOM Y BAC 33JIaH ITyTh, 3allyCKAONMH KoMaHIy kdiff3,
MOJKHO HaIlUCATh:

$ git config --global merge.tool kdiff3
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Ecnu BMecTo HacTpoiiku ¢aiinos extMerge u extDiff Bbl BOCob3yeTech aTOM KOMaH-
IO, 115t pasperenust KoHMANKTOB causiins Git HauneT BbI3bIBaTH porpammy KDiff3,
a 32 MHAUKAIMIO U3MEHEHUI Oy/IeT Mo-IpeskHeMy oTBedaTh KoManaa diff.

dopmaTmpoBaHue n npobensl

ITpo6Gaiembl, cBsA3aHHbIe ¢ GOPMUPOBAHUEM U IIPOOEIaMU, BOSHUKAIOIME B IIPOIECCEe
COBMECTHOI paboThI HaJ IPOEKTaMK, OCOOEHHO €CJIM OHa BELeTCs Ha PasHbIX ILIaT-
dhopmax, KpaiiHe CJI03KHO paciosHaioTes. JLonopmHuTeIbHbIE IIPOOE/Ibl HOABIAIOTCS IIPU
J00aBIEHUN UCIIPABICHUIT I PA3HBIX BApHAHTAX PEAAKTUPOBAHUS, TAK KaK TECTOBbIE
PEIaKTOPbI BCTABJISIOT KX O€3 IPeyPeKIeHNUs, a IPU B3aUMOAeHCTBUN BaluXx (ailjioB
¢ onepaioHHoii cucteMoil Windows MOsKeT IPOU30iiTH 3aMeHa CUMBOJIOB KOHIIA CTPO-
ku. B cucreme Git cyiecTByer psiji KOH(PUTYPAIMOHHBIX TaPAMETPOB, MTO3BOJISIONINX
00JIerYnTh KU3HD IIPU CTOJKHOBEHUU € TOJ00HBIMU IIPOOIEMAMU.

MapameTp core.autocrlf

Eciu BbI paboTaere B onepainontoii cucreme Windows, a Baiiu xKoJujiers Het (Min Ha-
060pOoT), IPOGIEMBbI, CBSI3aHHbBIE ¢ CUMBOJIAMU KOHIIA CTPOKHU, Hen36esKHbL. J[e/1o B TOM,
yro B Windows-(ailiax 1/t HOBbIX CTPOK MCIIOJIb3YeTCs KaK CUMBOJI [IEPEBO/ia CTPOKH,
TaK U CUMBOJI BO3BpaTa KapeTKH, B TO BPeMs KaK B ONEPAIMOHHBIX cucTeMax Mac u
Linux — TOJIbKO CHMBOJI TIEPEBO/IA CTPOKH. DTO HEOOJIBIIIOE, HO KpaiiHe pasjpaskatoriee
OTJIMYUE, ¢ KOTOPBIM MPUXOJUTCS CTATKUBATHCS, pabOTast Ha PasHBIX MmaaTdopMax;
MHOTHE pefakTopbl B Windows He3aMeTHO JIJIsT TTOJIb30BATE ISl 3aMEHSIIOT CYIIECTBYIO-
e KOHIbI cTpok tuma LF xormamu ctpox Trima CRLF nim BCTaBASgIOT IPU HAKATUT
MOJIB30BATEIEM KJIABUIIIN Enter CUMBOJIBI 000€T0 THIIA.

C aroii curyarueit Git cripaiigercs, aBTOMaTHYECKN KOHBEPTUPYST OKOHYAHUS CTPOK
turta CRLF B Tun LF B MoMeHT unexcupoBanus dailjia 1 mpousBois 00paTHOE IIpe-
obpasoBaHue MPHU BBITPY3KE KOJA M3 perno3uTopusi B dhailioByio cucremy. Jlanuyio
(byHKIIMOHANTBHOCTD MHUIIMUPYET TapameTp core.autocrlf. B onepannonHoii cucreme
Windows npucBoenme aToMy mapaMerpy 3HaueHus true mpeobpasyer Mpu BITPY3Ke
koj1a KoH1b! cTpok tuma LF B Tunm CRLF:

$ git config --global core.autocrlf true

Ecym ke BbI paboTaere B OepallioHHOl cucTteMe cemelicta Linux uiau Mac, B KOTO-
POIi HCIIOIB3YIOTCs OKOHYaHKs CTpoK Tuila LF, aBToMaTiueckoe mpeobpasoBanue mpu
BHIrpy3Ke (haiiioB BaM He TpeGyeTcst; HO eCJIi BAPYT y Bac CAy4ailHO HOSIBUTCS (hailj ¢
cumMBosiamMu korna crpoku Tutia CRLE, skesartenbo, utobbr cucrema Git ncrpasuiia 9ToT
HeZoCTaTOK. MOKHO caenaTh Tak, 4To0bl npeobpasopane CRLF 8 LF mpoucxonnio
MCKJIIOYUTEJIBHO TP (hUKcany cocTOsIHUM. /11 3TOr0 HYKHO IIPUCBOUTD MTAPaMeTpy
core.autocrlf 3nauenue input:

$ git config --global core.autocrlf input
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ITocne aroro y Bac 6yayT ocraBatbes KoHIbI cTpok Tuiia CRLF mpu BIrpyske B ome-
panuonnoii cucreme Windows, B TO BpeMsi KaK B OIlePaIlMOHHBIX CHCTEMaX ceMelcTBa
Mac u Linux 1 B peno3uTopuu oCTaHyTcst KOHITBI CTPOK Tuta LE

Ecom Bo1 paboTaete B omeparnnonHoii crcteme Windows Hasl TpOeKTOM, TpeTHa3HAYEH-
HBIM HCKJIFOUUTENBHO 171t Windows, TaHHYI0 GYHKIIOHATBHOCTD MOKHO OTKJIFOYHTD 1
3aTMCHIBATh B PETIO3UTOPNI CHMBOJIBI BO3BpaTa KapeTKu. /{1 9ToTo TaHHON TepeMeHHON
KOMaH/Ipl config Hy)KHO IPUCBOUTD 3HavYeHUe false:

$ git config --global core.autocrlf false

MNapameTp core.whitespace

B Git cymecTByeT psijf IPeLy CTAaHOBJIEHHBIX TAPAMETPOB JIJIsI PACIIO3HABAHUS U MCIIPAB-
JIEHUST HEKOTOPBIX TIPOOJIEM, CBSI3aHHBIX ¢ Tpobesiamu. CucreMa B COCTOSTHUN OGHApPY-
JKUTH MIECTh OCHOBHBIX TUTIOB TIPOGJIEM: TP THUTIA [0 YMOJUYAHUIO OTCIEKUBAIOTCS, HO
CJIEKEHIE MOKHO OTKJIIOYHTh; CJIEKEHUE 32 OCTATBHBIMU TPEMS TUITAMHE 110 YMOJYAHUTO
OTKJIFOYEHO, HO €0 MOKHO BKJIFOUHTD.

ITo ymosrdanuio paboTaloT ciaeayionme Gy HKIIN:

O blank-at-eol uuier mpobesibl B KOHIIE CTPOK;

QO blank-at-eof umier mycTbie CTPOKU B KOHIIE (hailia;

QO space-before-tab uier npobesbl nepes CUMBOIAME TaOyISLUU B Hadajle CTPOK.

ITo ymosuanuio He paboTaloT, HO B JII0OOH MOMEHT MOTYT ObITh BKJIIOYEHBI CJELYIOIINe
bynkmmm:

U indent-with-non-tab uier cTpoky, HaUMHAIOIIMECS C np06eJIOB, a He ¢ CUMBOJIOB
Taby/auy (KOJIMYeCTBO IIPOGesIoB 3ajaeTcs napamerpoM tabwidth);

Q tab-in-indent umer cuMBOJIBI TAOYJIALIKMY B OTCTYIIAX CTPOK;

O cr-at-eol coobuaer cucreme Git 0 ZOIYCTUMOCTH CUMBOJIOB BO3BPaTa KapeTKu
B KOHIIE CTPOK.

Yrobsl ykazars Git, kKakie u3 aTuX (GYHKIHI BBl XOTHTE 3a/[HCTBOBATD, IIPHCBONUTE X
nepeMeHHoI core.whitespace, mepeuncanB depes 3amAaTyio. /11 oTkIoueHns GpyHK-
AU €€ MOXKHO OTIYCTUTH B CITUCKE WJIN K€ TIOCTAaBUTD TIEPE]l €€ UMEeHEM 3HaK MUHYC (-).
K mpmmepy, ecii BBI XOTHTE 3a/1efiCTBOBATh Bce (DYHKIINN, KpoMe cr-at-eol, MOXKXHO
CllesTaTh TakK:

$ git config --global core.whitespace \
trailing-space,space-before-tab,indent-with-non-tab

Teneps 1pu 3amycke komaHabl git diff cucrema Git Gymer pacrnosHaBaTh epedrc/ieH-
HBIE TPOOJIEMBI U BBIAESITD MX I[BETOM, YUTOOBI HX MOKHO OBIJIO PEHIUTH 10 (QUKCAIIHH
COCTOAHUS. JTO TOMOXKET BaM U IIPU HAJIOKEHUU MCIIpaBaeHuil KoManoii git apply.
A MOKHO cliesiaTh Tak, 4ToObl B MOMEHT IIPUMEHEHUsT ncrpasiernst cucrema Git mpe-
TYTIPEKIATa BaC O HATMYHNHN TIEPEUNCIEHHBIX TIPOGIEM ¢ TTPOOETaMIL:
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$ git apply --whitespace=warn <patch>

Wim MoxHO cienaTh TakK, yT100OBI cucreMa Git aBTOMaTH4eCcKu IblTalach PEUINUTD IIPO-
6]16My repea HaJIOJKEHUEM HCHPaBJIeHHﬁZ

$ git apply --whitespace=fix <patch>

JlanHble mapamMeTpbl TPUMEHNUMBI U K KOMaHjie git rebase. Ecau BoI 3acdhmkcnpoBann
COCTOSIHUE, KOTOPOMY TIPUCYIIN IPOGJIEMBI ¢ TPOOEIaMI, HO eIlle He OTIIPABUIN KOMMUT
B PENO3UTOPHIA, 3allyCTUTE KOMaHIy git rebase --whitespace=fix, 4To0bl crcTeMa
Git aBTOMaTUYECKU UCTIPABUJIA OIIUOKHU TIPH TIePe3allici UCIIPaBICHHIA.

HacTpolika cepBepa

[l mactpoiiku cepsepHoit yacTu Git-mapamMeTpoB Kyjia MeHbIIle, HO Ha HEKOTOPbIE U3
HUX UMeEeT CMBICJI 0OPaTUTh BHUMAHUE.

MapameTp receive.fsckObjects

Cucrema Git ymeer poBepsiTh, COBIIIaeT JIM KOHTPOJbHAST CyMMa MPUCAAHHOTO Ha
cepBep 00BEKTaA ¢ MCXOAHOM M yKa3bIBaeT JIM OH Ha AOMyCTUMbIH 00bekT. OHAKO 110
YMOJTYaHUIO 9Ta (DYHKIIMOHATBHOCTH OTKJIIOYEHA, TaK KaK JaHHBIE TPOBEPKN TPeOyIOT
6OJIBIIIOT0 O6BEMa PECYPCOB M MOTYT 3aMeTUTh PAGOTY, 0COOEHHO B carydae GOBIIOro
PEMO3UTOPH: WA OOJIBIIOTO KOJMYIECTBA OTIPaBJISIEMBIX Ha cepBep TaHHBIX. Ho ecu Bb
XOTHUTE, YTOOBI EJTOCTHOCTD 0OBEKTOB IIPOBEPSIACH TPU KaskKI0 OTIIPaBKe, JOCTATOYHO
IIPUCBOUTD ITapaMeTpy receive. fsckObjects snauenue true:

$ git config --system receive.fsckObjects true

Tereps nepe; IPUEMOM JaHHBIX OT KianeHTa crcteMa Git OyaeT mpoBepsITh HEJIOCTHOCTD
BaIlleTo PEro3UTOPHs, TAPAHTUPYST, YTO HEUCIIPABHBIN (MM BPEIOHOCHBIN ) KJINEHT He
IIPUIILJIET TOBPEK/CHHbBIC TAHHBIE.

MapameTp receive.denyNonFastForwards

Ecom BBI IepeMeriaeTe yske OTIIpaBIEHHbBIE HA CEPBEP KOMMUTHI, a 3aTEM ITHITACTECH
OTIIPABUTD WX Ty/Ia €Ile Pa3, IPYTUMHU CJIOBAMU, XOTUTE OTIIPABUTD Pe3yJibTat (hpukca-
1NN B YAQJEHHYIO0 BETKY, HE MMEOIIYI0 KOMMUTA, Ha KOTOPBIH OHA B JAaHHBIH MOMEHT
YKa3bIBAET, BbI CTOJKHETECH ¢ OTKa30M. B 00IeM ciiydae 9T0 COBEPIIEHHO MTPAaBUIbHAS
CTPATErHs; HO €CJIU Bl CO3HATEIHHO, TIOJTHOCTHIO IOHUMAsI, YTO [IEJIAETE, TIEPEMEIAETEe
KOMMMUTbI, MOKHO IIPUHY/IUTEIBHO OOHOBUTH YIAJIE€HHYIO BETKY, 100aBUB K KOMaH/Ie
push cduar -f.

Y100l OTKIIOUUTD PEKUM IIPUHYAUTENBHOTO OOHOBJIEHH BETOK, 3a4aiiTe IepeMEHHYIO
receive.denyNonFastForwards:

$ git config --system receive.denyNonFastForwards true
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ITO MOKHO cAesaTb 1 C IIOMOIIBIO p3.6OT8.IOIHI/IX Ha CTOpOHE CepBe€pa XyKOB receive,
O KOTOPbBIX MbI HO,Z[pO6HO IIOTOBOPUM I103JKE. I[aHHbeI IIOJIXO0/1 ITO3BOJIAECT JeJIaTh 6oee
CJIOJKHBIE BEIW, HAITpUMED 3allpellaTb KOMMUTDI 6e3 NEPpEMOTKMU OIIpeAe/IEHHBIM I'DYII-
I1aM I10JIb30BaTeein.

MNepemeHHas receive.denyDeletes

ITonb3oBaTenb MoKeT 060HTH 3ampeT, YyCTAaHOBJIEHHBIN C TTOMOIIBIO TIePEMEH-
Holi denyNonFastForwards, ysaiuB BETKY U CHOBA OTIIPABUB €€ HA CepBEP C HOBOU
ccblIKoi. YToOBI 9TOr0 N36€ekKaTh, NIPUCBOIITE TIepeMeHHO receive.denyDeletes
3HadeHue true:

$ git config --system receive.denyDeletes true

[Tocaie aToro yanenue BeTOK 1 TETOB MOJIb30BATEIAMH CTaHET HEBO3MOXKHBIM. /L7151 JTUK-
BUJIAINY YIAJIEHHON BETKU BaM IIPUJIETCA BPYYHYIO YIAIATD ¢ cepBepa (ailibl CChIIOK.
[Tosxke BbI y3HaeTe, Kak c/le1aTh 3TO Ha YPOBHE OT/I€JIbHBIX TI0JIb30BaTeIel ¢ TIOMOIIBIO
CIIMCKOB KOHTPOJIS I0CTYIIA.

Git-aTpnbyTbl

Cy1iecTByer rpyTira rnapamMmeTpoB, KOTOPYIO MOKHO YKa3bIBATh JIJIsT OTIPEIEJIEHHOTO Ty TH,
uT006bI cucteMa Git IpuMeHs/Ia yKazaHHble HACTPOMKM TOJIBKO K BJIOKEHHOM ITaIIKe HJIK
K rpyiie $ailjoB. ITH CBA3AHHbIE C IYTSMU apaMeTpbl HasbiBaoT Git-arpubyramu.
Onu sagatorcs B (paiiyie . gitattributes oxHoll u3 namok (06BYHO 9TO KOPHEBas Mall-
Ka rnpoekTa) win B ¢aiisie .git/info/attributes. [locnennee genaercs, Korja Bbl He
XOTHUTE, 4TOOBI (haiis ¢ aTpubyTaMy BKJIIOYAJICS B KOMMUTBI BAILIETO IIPOEKTA.

ATpI/I6yTbI TTO3BOJIAIOT 3a/IaBaTh PAa3JIMYHbBIC CTPATETHUN CAVAHUA JIJI OT/IEJIbHBIX (I)aflJIOB
NJIN TTAITOK IIPOEKTA. Onu e 0OBACHAIOT Git, KaK1uM 06pa30M OCYHIECTBJISCTCS CPAaBHEHNE
HETEKCTOBbBIX (l)anIOB, 1 3aCTaBJIAIOT (l)I/IJH)TpOBaTb CO/ZIEPIKNMOE T1EPE]L €ETO BbII‘pyBKOﬁ
NJIN 3allMCbIO B peHOSI/ITopI/HL/,I. Barom paszesie Bl TO3HAKOMUTECH C HEKOTOPBIMU aTPH-
6yTaMI/I 1 IpUMEpPaMM X IIpUMEHEHM .

BuHapHble dalnsl

AtpubyThl I03BOJISAIOT yKa3aTh cucteme Git, kakue (hailjibl SBISIOTCS OMHAPHBIMU
(Ha cyyvaii, ecyiv 1Mo-PyroMy 9TO ONPeNeTUTh HEBO3MOKHO), U IaTh MHCTPYKITUU IO
pabote ¢ atumu daittamu. K npumepy, HEKOTOpbIe TEKCTOBBIE (DallIbl MOTYT OBITH CTe-
HEPUPOBAHBI IPOTPAMMOI ¥ MTOITOMY JIJISI HUX HET CMBICJIA PACCUNTBIBATH NU3MEHEHNS,
B TO BPeMsI KaK JIJist APYTUX OMHAPHBIX (DailIoB aTa omepaliisg HeoOxoanma. Bl y3Haere,
Kak 00bsicHUTh cucteMe Git, B KaKyto KaTeropuio MoTaiaeT TOT WU HHOI (aiir.
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O6Hapy»eHune bMHapHbIX hannos

HexoTopsie (aiiabl BRITISAAAT KaK TEKCTOBBIE, HO IO CBOEMY Ha3HAYCHUIO SABJISIOTCA
6unapubivu. Hatpumep, Xcode-mpoekThbl Ha KOMIIbIOTEpax Mac comepskaT (hailjibl,
MMeHa KOTOPBIX 3aKaHYMBAOTCS Ha . pbxproj. 1o Habop nanHbix B opmare JSON
(TexcToBbIN (hopmar st JavaScript-aHHbIX ), COAEPIKAIINN TapaMeTpbl COOPKH 1 T. IL.,
KOTOPBI WHTErPUPOBAHHAS cpe/ia pa3pabOTKH 3amchiBaeT Ha AucK. C TeXHUIeCKOM
TOYKH 3PEHUST 3TO TeKCTOBbIN (haiin (B koguposke UTF-8), Ho 110 cyTH 510 00JIeTYeHHast
6aza JaHHbBIX — BbI HEe MOKeTe OOBEANHNUTD €€ COIEPKIMOE, €CJIU TY/Ia BHECYT M3MEHEHUST
Pa3HbI€ ITOJIb30BATE/IN, HUYEM HE ITOMOTaeT U BbIYMCJICHUE 3TUX M3MEHEHUI. STOT (bafl]l
IpeIHa3HAUEH JIJIst MAITHHHOW 00pabOTKH, U JTydIlle PACCMATPUBATH €T0 KaK OUHAPHBIIL

Yrobsi cucrema Git BocriprHMaa TakuM 06pasoM Bee (hailiibl ¢ paciumpenyeM . pbxproj,
nobasbre B (hailyn . gitattributes ciemyromnyio cTpoky:

*.pbxproj binary

Tenepp cucrema Git ne 6ymer npeoOpasoBbIBaTh UM KOPPEKTUPOBATh KOHIIBI CTPOK
turta CRLF. He craner ona Takske BBIYMCIISATh WK BBIBOJAUTH BHECEHHBIE B ATOT (haii
M3MEHEHU IIPU 3aIyCKe B paMKax Balllero nmpoekTa KoMan/ git show n git dif+f.

BbiSIBNEHNE M3MEHEHMIA B BUHAPHbIX daiinax

Git-arpulyThl T03BOJISIOT 9(D(MEKTUBHO OIPEAE/ISATh, KAKIe M3MEHEHMsI ObLITN BHECEHbI B
GuHapHble daiinbl. st 91010 HyKHO HayuuTh Git mpeoOpasoBbiBaTh GUHAPHBIE JAHHbIE
B TEKCTOBbII (hopMaT, 10Ny CKAIOLIMIi cpaBHeHe 00bIYHOI KoMaH0i diff.

K coskanenuio, aTa 3aMmeudaTesbHas GYHKITMOHATBHOCTD HE CUTITKOM U3BECTHA, TO3TOMY
MBI PACCMOTPHUM HECKOJIbKO TTpUMepoB. Haunem ¢ ToTo, 4TO moKaxeM, Kak 9Ta TEXHUKA
PEIIaeT OJ[HY U3 CAMBIX Pa3PAKAMIINX MPOOJIEM: YIIPABICHUE BEPCUSIME JTOKYMEHTOB
Microsoft Word. Beem usBectro, uro Word sIBIIsteTCst OTHUM U3 CaMbIX YKACHBIX PeJIaK-
TOPOB, HO, KaK HU CTPAHHO, BCE M MTOJIL3YIOTCS. J1J1st yTIpaBIeHus BepCUsiMH JOKYMEHTOB
Word moxuo omectuts ux B Git-pernosutopuil u BpeMst OT BpeMeH! (DUKCHUPOBATh
tekymiee cocroguue. Ho uto Ml nosyuum B pesyssrare? OObaHasg komanga git diff
JIaCT HaM IIPUMEPHO TaKOH pe3yJbTaT:

$ git diff

diff --git a/chapterl.docx b/chapterl.docx

index 88839c4..4afcb7c 100644
Binary files a/chapterl.docx and b/chapterl.docx differ

Yro0bl HAIIPSIMYO CPABHUTD JIBE BEPCHUU, UX HYKHO BBITPY3UTH HA JIUCK U TIPOCKAHU-
poBarb BpyuHyI0. Bripoyem, cymiecTByer elie 0iHa BO3MOKHOCTb, PeajndyemMas yepes
Git-arpubyTbl. [Tomecture B haiin . gitattributes caenyromryio cTpoky:

*.docx diff=word

Omna uadopmupyert cuctemy Git o Tom, uTo JE060I (hails, COOTBETCTBYIONUI 9TOMY
mabiony (. docx), I0JKEH HCIIOIb30BATh TPU TPOCMOTPE U3MEHeHUH (huibrp «word».
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YTo 310 32 GUIBTP? MBI I0TKHBI ero co3aTh camu. Ceituac Mbl 3acTaBuM Git oIb30BaTDb-
st IporpaMMoit docx2txt st ipeo6pasoBanust nokymenTos Word B untabesibHbIe TEK-
cToBbIe (hailsIbl, K KOTOPBIM OTOM MOKHO Oy/1eT 6€3 TipobJieM MpUMEHUTh KoMaHty diff.

[TepBbIM feTOM cieryeT ckadaTh W YCTAHOBUTH TporpaMMy docx2txt. OHa mocTymnHa
1o ajzipecy http://docx2txt.sourceforge.net. Caemyiite nHCTPYKIMAM B haiise INSTALL,
4TOOBI TIOMECTUTH MTPOTPAMMY B MECTO, TJIE €€ CMOKET OOHAPY KUTh Hallla KOMaH/HAsI
060J10YKa. 3aTeM MbI HATTHTIIEM CIIEHAPUIT-000I0UKY, KOTOPBIi OyIeT Tpeo6pasoBLIBATh
JlaHHbIe B TIOHATHBIN cucteMe Git hopmat. Coszaiite B Kakoi-HUOY b 13 BAIIUX MATOK
(aiir docx2txt u gobaBbre Ty CIEAYIOIINE CTPOKM:

#!/bin/bash
docx2txt.pl $1 -

He 33.6y,£[bTe BBIIIOJIHUTD IJIA 9TOI'O cbafma KOMaHly chmod a+x. 3aTeM MOKHO HaCTPpOUTb
Git Ha ucroIb30BaHNE ATOTO CIieHapusd:

$ git config diff.word.textconv docx2txt

Teneps cucrema Git 3HaeT, YTO KOTr/Ia €l HYKHO ONPEJIETUTh PA3HUILY MEXKIY JIBYMSI
CHUMKaMU COCTOSTHUS M KaKoii-To U3 (hailyioB nMeeT pacinupenue .docx, cieayer
PONYCTUTH 9TH (aiiyibl yepes GUIbTP «word», KOTOpBIN onpeiesieH Kak porpaMmma
docx2txt. Aro pakruyecku npeodpasyer daitibl Word B TeKCTOBbIIT (hopMaT, U TOJIBKO
MOCJIE ATOTO CUCTEMA TIOTIBITAETCS BBISIBUTD BHECEHHbIE UBMEHEHUSI.

Paccmorpum mipumep: st ipeodpasosad riiaBy 1 atoit kauru B hopmat Word u sabukcu-
posai B Git-penosutopun. 3aTeM 100aBUI ele OfNH ab3all TekcTa. BoT 4To mokasana
MHe KoMaH/1a git diff:

$ git diff

diff --git a/chapterl.docx b/chapterl.docx

index @b@13ca..ba25db5 100644

--- a/chapterl.docx

+++ b/chapterl.docx

@@ -2,6 42,7 @@

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
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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.

Cucrema Git KOPOTKO U SICHO Jjajla MHE [OHSTh, 4TO 51 H06aBuUI CTPOKY Testing: 1,
2, 3.,4TO U IPOM30IILIO B peajibHocTH. To ecTh Bce paboTaet, XOTs U He HjieajbHO, TaK
KakK u3MeHeHUs B (pOpMaTHPOBAHUU HE BBISIBJISIOTCSI.

IToT c1ocob MO3BOJISIET PEIIUTD U JAPYTYI0 HHTEPECHYIO TPODJIEMY: CpaBHEHME IPa-
(uueckux daitsioB. Moxxno nporuats daityibl JPEG uyepes ¢uibrp, usniexaotimnit
nanuable EXIF — merazannble, KOTOPbIE JOIUCHIBAIOTCH B OOJbIIUMHCTBE (POPMATOB
uzobpaskennii. Ckauaiite u ycraHoBuTe porpammy exiftool, 1 Bbl cMozkere 1ipeobpaso-
BBIBATh MeTa/JaHHble Tpadrueckux (haiiyioB B TEKCT, aBast KoManze diff BO3MOKHOCTD
BBIBECTH Ha AKPAH TEKCTOBOE TIPEICTABICHIE BHECEHHBIX U3BMEHEHUI:

$ echo '*.png diff=exif' >> .gitattributes
$ git config diff.exif.textconv exiftool

Bot pesyusisrat, KOTOpbIil 1aeT KoMasia git diff moce 3aMeHbr H306paKEHMSI B ITPOEKTE:

diff --git a/image.png b/image.png
index 88839c4..4afcb7c 100644

--- a/image.png

+++ b/image.png

@@ -1,12 +1,12 @@

ExifTool Version Number : 7.74

-File Size : 70 kB

-File Modification Date/Time 1 2009:04:21 07:02:45-07:00
+File Size : 94 kB

+File Modification Date/Time : 2009:04:21 07:02:43-07:00
File Type : PNG

MIME Type : image/png

-Image Width : 1058

-Image Height : 889

+Image Width . 1056

+Image Height . 827

Bit Depth : 8

Color Type : RGB with Alpha

JIerko 3aMeTuTh, 4TO M3MEHIIIICH PazMep (baiiia 1 pasMepsr H300paKeHs.

Pa3BepTbiBaHMe KoYa

PasgeproiBanue kioua B cruiie SVN i CVS 3auactyio BocTpeGoBaHO pazpaboTInKaMu,
MPUBBIKIIUMU K JIAHHBIM cucTteMaM. Peasuzaiiuu atoii pyHkimonasbnoctu B Git meraer
OTCYTCTBHE BO3MOXKHOCTH 3aIINCBIBATD B (hailsl CBE/IEHUsT 0 KOMMUTE T10cJe QrKcaInm
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cocTosgHus, Tak Kak Git TIepBbIM /IeJIOM CUUTAET KOHTPOJIbHYIO cymMMy (aiisa. Tem He
MeHee TEKCT MOKHO BCTaBJIATD B (haiijl, KOTZa OH BBITPY:KEH, yIasad 9Ty MH(MOPMAIUIO
niepest fobapeHneM B KOMMUT. Git-aTpuGyThl MO3BOJISIOT AT ATO IBYMST CIIOCOOAMH.

Bo-niepBoix, konTposbHyo cymmy SHA-1 MaccrBa TBOMUHBIX JAHHBIX MOYKHO aBTOMATH-
YECKM BCTaBJISITh B 110Jie $I1d$. Ecoin yeranoBuTh it (haiiia nim Habopa (aiiinos gaHHbII
aTpuOyT, IPU CJIEAYIONIEH BHIIPY3Ke JaHHBIX U3 BeTKU cructeMa Git 3aMecTUT 3TO ToJe
3HaueHneM SHA-1 maccuBa iBOMYHBIX TaHHBIX. VIMeiiTe B BUJLY, YTO 3TO — KOHTPOJIbHAS
CyMMa He KOMMNITA, & MaCCUBa!

$ echo '*.txt ident' >> .gitattributes
$ echo '$Id$' > test.txt

[Ipu caenytornieit BeITpy3ke aToro daitia Git BcraButr SHA MaccruBa IBOMYHBIX JJAHHBIX:

$ rm text.txt

$ git checkout -- text.txt

$ cat test.txt

$Id: 42812b7653c7b88933f8a9d6caddcal6714b9bb3 ¢

Bripouem, npuMeHUMOCTH 3TOTO MOJX0/Ia OrpaHndyerHa. [Ipyu pasBepThIBAaHUU KJIoYa
B CVS miau Subversion MoHO 06aBJIsITh METKY JaHHBIX — 9TO HeceT Kyza GoJiblie
urdopmari, yeM SHA. Beab KoHTposIbHAsE cyMMa (hOPMUPYETCS CIyIallHbIM 00pasoM,
U 110 BULY ABYX CYMM HEBO3MOKHO CKa3aTh, KaKast 3 HUX IIPUHALJIEKUT O0JIee HOBOMY
KOMMUTY.

OptHaKO MOKHO HaIucaTh COOCTBEHHBIE (DUTBTPBI, KOTOPbIE OYIYT JeIaTh MOICTAHOB-
KW TP (DUKCAIIUK COCTOSHUSA/BBITPY3Ke (hailioB. DT (HUIBTPHI HA3bIBAIOTCS clean
(puc. 8.2) u smudge(puc. 8.3). B caiise . gitattributes ykaspiBaeTcs myTh st (husabTpa
U HACTPAUBAIOTCSI CIIEHAPHU, KOTOPbIe OyayT 00padarsiBaTh (hailiibl mepejl BBITPY3KOil
(punwsrp smudge) u nepen unjekcanueii (huasTp clean). /lanHbie GUIBTPHI MOKHO
HACTPOUTH HA BBIIIOJHEHKE JI0ObIX IeHCTBUI.

O6nacTb MHAEeKCMpOBaHUS *.txt Filter Pab6ouas nanka
fileA.txt EEE—— smudge S fileA.txt"
fileB. txt / clean \ fileB.txt
fileC.rb ' fileC.rb

Puc. 8.2. dunbTp smudge cpabaTbiBaeT nepes Bbirpy3Koin
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Ob6nacTtb MHOEKCMPOBaHUS *.txt Filter Paboyas nanka
fileA.txt smudge fileA.txt"
fileB.txt - clean PP fileB.txt
fileC.rb >» fileC.rb

Puc. 8.3. dunbTp clean cpabaTbiBaeT nepen UHAEKCaUmen

B ucxomHOM co00IIeHNN (DUKCATINT KOMMUTA, T00ABJISIONIETO 9TY (DYHKIIMOHATBHOCTB,
JIaH TIPOCTOI TPUMep TOTO, Kak Koz Ha si3bike C 1mepes pukcaiueil mporycKaeTcs yepes
nporpammy indent. [[uist aToro HY:KHO 3a1aTh aTprOyT filter B (aiise . gitattributes
TakuM 06pa3oM, YTOObI OH HPoIycKasl (aiiibl * . ¢ yepes Guiabrp indent:

*.c filter=indent

Teneps o6bsicanM cucreme Git, uro puasrp indent gosoken genarh ¢ puabrpamu smudge
u clean:

$ git config --global filter.indent.clean indent
$ git config --global filter.indent.smudge cat

B nannOM cirydae nipu huKcaum cocTosTHUSA (HaiiioB, KOTOPBIE TOAXOISAT IO 1Ia-
6Ji0H *. ¢, cucrema Git mporycTuT UX Yepes MporpaMmy indent mepes HHAECKCHPO-
BaHMEM, a 3aTeM, [epe/l TeM KaK BBITPY3HUTh UX 0OPAaTHO Ha JIUCK, — Yepes TPOrpaMmy
cat. [Iporpamma cat, Mo cyT, HU4ero He /ieslaeT: OHa ITepesiaeT Te JKe JaHHbIe, KOTOPbIe
nosryumsia. Takast kKoMOuHaIsE GUIBTPOB 3(D(HEKTUBHO IPOITyCKaeT Bee (hailyibl ¢ KOJOM
Ha g3bike C uepe3 nporpaMMy indent 10 BBITIOJIHEHUS KOMMUTA.

[ pyrum uHTEepecHbBIM IPUMEPOM SABJISIETCS pa3BepThiBaHue Kiaovya $Date$, kak aTo
nenaercs B cucteme RCS. JI7ist KOppeKTHO# peasimsariun Ham noTpedyeTcest HeBobIIoit
clieHapHuii, KOTOpbIi Geper ums daiina, Onpenessger AaTy HocIeAHel GUKCAIU ero co-
CTOSIHUS B paMKaX ITPOEKTA U BCTABJIAET ATY IaTy B Halll (paiiy. BoT MaseHbKuii crieHapuii
Ha a3bike Ruby, KoTopslii Bee 910 Heaert:

#! /usr/bin/env ruby

data = STDIN.read

last_date = “git log --pretty=format:"%ad" -1°
puts data.gsub('$Date$', '$Date: ' + last_date.to_s + '$')

Cuienapuii mosrydaeT oT KomaHibl git log jary mocjejHero KOMMUTA, BCTABJISIET €€ BO
BCe CTPOKU $Date$, 0OHAPYKEHHbIE B CTAHAAPTHOM IIOTOKE BBOJA, U BEIBOAUT PE3YJIb-
tat. [Togo6HyIo 1I0CIe0BaTENbHOCTD AHCTBUII IETKO pean30BaTh Ha JI00OM SI3bIKe.
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[IpucBoum stomy daiiny nmsa expand_date u BcTaBuM B Hall yTh. Ternepb HyKHO
HACTPOUTDH (pUIBTP (Ha3oBeM ero dater) u yKasarb, YTO OH JIOJIKEH TIPUMEHATHCS MTPU
nipoxojie (aitnos uepes pusbTp smudge npu Beirpyske. UTo6bI yOpaTh 3T U3MEHEHMUST
13 KOMMWTa, BOCTIOJIb3yeMCsl BBIpAKeHHeM Ha sisbike Perl:

$ git config filter.dater.smudge expand_date
$ git config filter.dater.clean 'perl -pe "s/\\\$Date[~\\\$]*\\\$/\\\$Date\\\$/""

Iror dparMenT Koga Ha ga3bike Perl Boipesaer Bce oOHapy:keHHoe B cTpoke $Date$,
BO3Bpalllas HAC B UCXOJHOE cocTosinue. VTak, Haml (hUjbTp roToB U €ro MOKHO IPO-
TECTHPOBATh, cO3AaB (alljl ¢ KIIOUeBbIM CJI0BOM $Date$ u nacrpous Git-aTpudyr,
AKTUBU3UPYIONIUI 71T 9TOTO (haiijia HOBbIN (hUIBT:

$ echo '# $Date$' > date_test.txt
$ echo 'date*.txt filter=dater' >> .gitattributes

3apuKCcUpoBaB 9T U3MEHEHUST U CHOBA BBHITPY3UB (Daiiil, BBl 0OHAPYKUTE, UTO KIHOUEBOE
CJIOBO KOPPEKTHO 3aM€EIIEeHO:
$ git add date_test.txt .gitattributes
git commit -m "Testing date expansion in Git"
rm date_test.txt
git checkout date_test.txt

cat date_test.txt
# $Date: Tue Apr 21 ©7:26:52 2009 -0700%

Kak BuauTe, y Bac ecTb MOIIIHASA TEXHUKA HACTPONKY IIPUJIOKEHUN 11O/l CBOU HYKIBI.
Ho npumeHsTh €€ ciesyer akKypaTHoO, Tak Kak (ailn . gitattributes pobasisiercs B
KOMMMT 1 PacIPOCTPAHSIETCS C IIPOEKTOM, a €I'0 OCHOBHOI pabouunii sieMenT (B JaHHOM
ciydae — ¢hussTp dater) Her, 103ToMy paboTarh JaHHAs TexHUKaA Oy/et He Beszie. IIpo-
EKTUPOBATEH (DUJIBTPBI CJEAYET C TAKUM PACYETOM, YTOOBI IPU UX OTKA3€ MPOEKT MOT
MIPOJIOJKUTH KOPPEKTHOE (DYHKITMOHUPOBAHME.

DKCMNOpT peno3nTopus

Git-aTprOyThI MO3BOJISIIOT JIEJIATh MHTEPECHBIE BEIIH, CBSI3AHHBIE C 9KCIIOPTOM apXUBa
IIPOEKTA.

ATpnbyT export-ignore

MozxHo c/les1aTh Tak, yro0ObI cuctema Git ITPpU CO3/IaHNN apXUBa HE 9KCIIOPTUPOBaJia OIIpeE/ie-
JICHHbIC (banII)I n nankn. Daiiiel n TTaITK1, KOTOPbIE Bl HE XOTUTE BU/IETh B apXNBE, HO KOTO-
PpbI€ IOJIKHBI ITPUCYTCTBOBATD B ITPOEKTE, 3a/1alOTCS ITIOCPEICTBOM anI/I6YTa export- ignor‘e.

[Ipenmonoxum, B nanke test/ HaAXOAATCS HEKUE TECTOBbIE (haiiyIbl, KOTOPbBIE MPH
HKCIIOPTE IPOEKTA HET HUKAKOTO CMbIcJia 00aBidTh B apxus. Jlobasum B daiin ¢ Git-
aTpubyTamMu CJICAYIONIYIO CTPOKY:

test/ export-ignore
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Tenepp komanga git archive, cospaiomas apxus tar ¢ BalIMM IIPOEKTOM, He OyneT
BKJIIOYATH B APXUB YKA3AHHYIO TIATTKY.

ATpunbyT export-subst

Ente B apxuBax MOKHO BBIIOJIHATD IIPOCTYIO 3aMeHy KJIoueBbIX cyoB. Cucrema Git
M03BoJIsIeT 106aBUTH B 11060 (hailn cTpoky $Format:$ ¢ T06BIM KOPOTKUM KOJTOM
opmarupoBanus - -pretty=format. Bapuanrsl aToro kosa Bol Buesu B riase 2. [Ipen-
IIOJIOKUM, BbI XOTUTE J0OAaBUTH B IPOEKT haiin LAST_COMMIT, B KOTODBII IIPH 3aIlyCKe
KOMaHJIbl git archive GyeT aBTOMATHYECKH BCTABMATHCS aTa TOCTEAHEr0 KOMMUTA.
ITO IeNaeTCs CIEMYIONIM 06pa3oM:

$ echo 'Last commit date: $Format:%cd$' > LAST_COMMIT
$ echo "LAST_COMMIT export-subst" >> .gitattributes

$ git add LAST_COMMIT .gitattributes

$ git commit -am 'adding LAST_COMMIT file for archives'

[Tocre BeImOTHEHMS KOMaHIBI git archive comepskmoe daiiia A1 OTKPBIBIINX apPXUB
HoJib3oBaresieil OyAeT BbITJISIETh TakK:

$ cat LAST_COMMIT
Last commit date: $Format:Tue Apr 21 ©8:38:48 2009 -0700%

Crpateruu cnusaHus

Emte Git-arpubyThl TI03BOJISTIOT BBIOUPATS JIJIs1 (PAliJIOB ITPOEKTA PA3JINYHBIE CTPATETHH
caustaust, KpaliHe mosie3Ha BO3MOKHOCTD C/IeJIaTh Tak, 4To0bl cucrema Git B ciyuae
KOH(DJIMKTOB CJIMSTHUS B OTIPEIEIEHHBIX (DaliiaX IPOCTo BLIOMPaAJIa Balll BADHAHT (ailia,
MPEIIIOYNTAS €T0 YYIKOMY.

ITO UMEET CMBICII JIeJIaThb, HAIIPUMEP, B CUTYAIlMH, KOT/Ia BETKA Balllero IpoeKTa pas3o-
IIJTACh ¢ MCXOHON MJIH CTasia CTelHaIn3NPOBAHHON, HO BaM TpebyeTcst BO3MOKHOCTD
CJIMBaTh U3 Hee U3MEHEHUs, UTHOPUPYS 1IpY 3TOM HekoTopble (aitibl. [Ipeanonokum,
y Bac ecThb ailsr ¢ HacTpoiikamu 6a3bl TaHHBIX database.xml. /[Be BeTKH comepskat
pasuble MojuduKaum aToro daiisia, a Bbl XOTUTE, He 3aTparuBasi ero, CJNTDb JaHHble
B 4ysKyI0 BeTKy. HacTponm aTprbyT cemyoniM o6pasom:

database.xml merge=ours

[Ipu comsanuu B ApyTyio BeTKy BMecTo KoHunKTa /171 (hbaitya database . xml Bbl 1101y -
YuTe CIEAYIONINI BapUAHT:

$ git merge topic
Auto-merging database.xml
Merge made by recursive.

B manmom caydae daitn database.xml ocTaeTest B TOM JKe COCTOSTHUH, B KAKOM OH OBLI
M3HAYAIBHO.
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Git-xyku

[Tomo6GHO ApyruM cricTeMaM KOHTPOJIst Bepcuil, Git B OTBET Ha pas/iMyHble IedCTBI
[03BOJISIET 3aIlyCKaTh Ballld cOOCTBeHHbIe clieHapuu. CyIecTBYeT JABe IPYIIIIbl XyKOB:
paborarolue Ha CTOpoHe cepBepa U paboTatoliye Ha CTOpoHe KiueHTa. IlocienHue
AKTUBUBUPYIOTCS TAKUMU OTIEPAIMSIMU, KaK (PUKCAIUS U CJIMSIHUE, B TO BPEMsI KaK Ha
CTOPOHE cepBepa TPUTTEPAMU CJIYKAT CETEBbIE ONePaIliy, HATIPUMED TIPUEM KOMMUTOB.
XYKU MPUMEHSIOTCS JIJIST PENIEHUS] CAMBIX Pa3HbIX 3a/1a4.

YcTaHoBKa XyKa

Bce xyku xpansares B manke hooks, BioxeHHOU B Ianky ¢ cucreMoil Git. B 6osbiinHeTBe
IIPOEKTOB ATO Tarka . git/hooks. [Ipu mHUIIMAIN3AIIII HOBOTO PEMIO3UTOPHT KOMaH/IOM
git init Git 3amosHseT 9Ty Manky IpuMepaMHu ClieHapueB, MHOTHE 13 KOTOPBIX IT0JIE3HBI
cam# 110 cebe; KPOMe TOTO, TaM TIePEYHCIeHbI BXO/HbIE 3HAYEHUST JJIsT KAKIOTO CIIEHAPHS.
Bee mpuMeps! TpeicTaBisiioT coboii crieHapun-060104KY ¢ fobaBKamMu Ha si3bike Perl,
HO paboTath B IAHHO cuTyaruu 6y/1eT J60H KOPPEKTHO MMEHOBAHHBINA HCITOTHIEMbIA
crieHapuii — BBl MOKETE THCATh WX Ha si3bike Ruby wiu Python wim mo6om apyrom.
Yto0bl BOCIIOIB30BATHCSI ITUME XYKAMH, MX CJEIYeT MepernMeHOBaTh, TOCKOJIbKY BCe
nMeHa QailyioB ¢ XyKaMu UMeIOT OKOHYaHue sample.

Jl71st akTUBU3AITY XyKa TIOMECTUTE KOPPEKTHO HAa3BAaHHBIN UCITOTHAEMBIN (haiisl B TOJI-
marky hooks mamku ¢ cuctemoit Git. C 3TOro MOMEHTa er0 MOKHO OY/IET BLI3BIBATD.
OcHOBHBIE IMEHA XYKOB MBI PACCMOTPUM B 3TOM Pasfieie.

XYKM Ha CTOpPOHE K/IMeHTa

Cy1mecTByeT MHOKECTBO XYKOB, PaGOTAIOTIIX Ha CTOPOHE KIIeHTa. MBI O/Ie/TiM X Ha
XYKH, CBSI3aHHBIE ¢ KOMMHUTaMHU, XYKH JiJIs1 paOOTHI 3JIEKTPOHHOMN [TOYTHI 1 BCE ITPOUHE.

NMPUMEYAHME

CnepyeTt NOMHUTb, YTO XyKU, paboTalolLme Ha CTOPOHE KIIMEHTA, HE KOMMUPYHOTCS MpU KO-
HUPOBaHWM peno3unTtopus. Ecnm Bbl xoTUTE 06eCcneynTb C MOMOLLBIO XYKOB CobofeHve
HeKoero npasuna, Nyylle Jenatb 3TO Ha CTOPOHe cepBepa.

Xyku anst paboTbl C KOMMUTaMK

[TepBbie yeThIpe XyKa CBSA3AHBI C TIPOIIECCOM (DUKCATTUU COCTOSTHUT.

ITepsbiM (ene 10 BBoza coobiienns dhukcannn) cpabaTbiBaeT XyK pre-commit. OH uH-
CIIEKTUPYET CHIUMOK TIOJ[ITOTOBJIEHHOTO K (DUKCAIMU COCTOSHUSI, TTPOBEPSIsL, He 3a0BITO
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JIV 4TO, IPOBEIEHO JIM TECTUPOBAHUE, CJAEAYET JU 06PaTUTh BHUMAHUE Ha KaKHe-TO
(dhparmenTs! Kojta. HeHysieBoit pe3yisrat paboThbl 3TOr0 XyKa MPePhIBAET CO3AHNE KOM-
MHTAa, XOTSI 3TOTO MOKHO M30€KaTh MPU TIOMOTIM KOMaH/bl git commit --no-verify.
Bol MoskeTe, K ipuMepy, TPOBEPUTH CTUJIb KOZIa (BOCIOJIb30BABIINCH AHAJIN3ATOPOM
lint win oA06HON eMy MPOTPAMMOI ), HAJIMYKUE CUMBOJIOB TIpo6Hesia B KOHIE CTPOK
(110 yMOJIYaHUIO XYK 3aHUMAETCS UMEHHO 3TUM ) WJIM HAJINYME KOPPEKTHON JIOKYMEH-
TAIUN [ HOBBIX METO/IOB.

Xyk prepare-commit-msg 3ammycKaeTcst 10 TOro, Kak OTKPOETCST PEIaKTop ¢ coodIie-
HEeM (DUKCAIN, HO MOCJIE TOTO, KaK MMOSIBUTCS BEPCHUST ITOTO COODIIEHNUS, 3alaHHasT 110
ymosrdarnio. OH TTO3BOJISIET OTPEIAKTUPOBATh JaHHOE COOOIIEHIE TIEPE TeM, KaK OHO
CTaHET JOCTYITHO aBTOPY KOMMMUTA. 3TOT XYK IPUHUMAET HECKOJIBKO IMapaMeTPOB: IIyTh
K (hailsy, B KOTOPOM B HACTOSIIIIEE BPEMsT XPAHUTCSI COOOIIEeHIEe (DUKCAITI, THIT KOMMU-
Ta U ero KOHTpoJsibHasg cymma SHA-1, eciin 5T0 KOMMUT, B KOTOPBII BHOCUTCS MTPaBKa
IIPHU MOMOIIHU TTapaMeTpa - -amend. J[Jist OObIYHBIX KOMMKTOB 3TOT XYK, KaK IPABUJIO, HE
npumensiercst. OH TpeOyeTcst B OCHOBHOM KOMMHUTAM € aBTOMATHYECKH TeHEPUPYEMBIMI
COOOIIEHUSIMU: HALIPUMED, IIPU IHA0JIOHHBIX COOOIIEHUAX (DUKCALMI, KOMMUTAX CIAUSHUS,
O6'beI[I/IHeHHbIX KOMMUTaX 1 KOMMHUTAaX, ITOABEPTIHINXCA NCITPABJICHUAM. OH MOJKET uc-
MOJIB30BATHCSI COBMECTHO € TTIA0JIOHOM KOMMUTA, Peajiiayst IPOorpaMMHOe J100aBIeHUE
Tyna nHGOpPMAInn.

¥ xyka commit-msg napameTp Bcero oJJuH — IIyTb K BpeMeHHOMY (aiity ¢ HallMCaHHbIM
paspaboTunkom coobrierneM ukcaruy. Ecm aTot crieHapuii 3aBepiaet cBoio paboTy ¢
HeHyJIeBbIM KojioM, Git rpepbiBaer rpoiiece pukcauu. ITUM MOKHO BOCIIOJIb30BATHCS
JUIST TIPOBEPKY COCTOSTHYSI TTPOEKTA MU coobienus pukcanun. B mocmeanem pasuene
ATOW TJIaBbI BBI YBUAUTE, KAKUM 00Pa30M XyK commit-msg Mo3BoJsieT POBEPUTH, COOT-
BETCTBYET Jin coobIenune hukcanuu TpebyeMomy TabaoHy.

[Mocuie 3aBeprienus mporecca (hUKcaIy 3amyckaercs Xyk post-commit. [Tapamerpos
y HEro HeT, HO BbI JIETKO MOKeTe MOJIYYUTh MOCJe/IHNIT KOMMUT KoMaHoii git log -1
HEAD. Kak ripaBujio, 3TOT ClleHapuil IPUMEHSITCS JIJIsl PA3HOTO POJIa YBEOMJIEHUIA.

Xyku ans paboTbl C 3/1EKTPOHHONM MOYTOM

Jlist paboT, CBA3AHHBIX C AJIEKTPOHHON MOUYTOM, MOKHO HACTPOUTH TPHU XyKa HA CTOPOHE
cepBepa. Bce oHuM BBI3BIBAIOTCS KOMAH/I0i git am, T03TOMY ecyiid BbI 9TOH KOMaH/I0H He
MOJIb3YETECh, MOKETE CMEJIO MIEPEXOANTD K CIIeylonieMy paszeny. Eciu sxe Bbl IpuHu-
MaerTe I10 3JIeKTPOHHOH MTouTe NCIPaBJIeHN, CO3/IaHHble KOMaH ol git format-patch,
3TU XYKH MOTYT BaM ITPUTOIUTHCA.

[TepBwiM 3amyckaeTcst Xyk applypatch-msg. OH IpuHUMaeT eIMHCTBEHHBIN apry-
MEHT: MMsT BPEMEHHOTO (haiiya, COMEPIKAIIETO TPENTOKEHHOE COOOIeHMe GIKCATIN.
Ecmm aToT crienapuii 3aBepinaetcss HeHYJIeBbIM KojioM, Git mpepbiBaeT TpUMeHEHNE
UCTIPABJICHUS. DTUM MOYKHO BOCIIOJIb30BaThCs, YTOOBI TAPAHTUPOBATH KOPPEKTHOCTh
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dhopmatupoBanus coobiennst GUKCAIUN WU CTAHAAPTU3UPOBATD €T0 CPEICTBAME
CaMoro clieHapus.

Crenytomuii Xyk pre-applypatch 3anmyckaercs Bo BpeMsi TpPUMeHEHUs UCITPaBIeHUI
komaHzo git am. [To HemOHATHON TPUYWHE OH AKTUBU3UPYETCS TTOCIE TPUMEHEHNS
MCIIPABJIEHNS, HO 70 eT0 (GUKCAIINN, TI03TOMY UM MOKHO BOCIIOJIb30BATHCS JJISI TIPO-
BEPKHU CHUMKA COCTOSIHUS TIepe]] co3lanneM KoMMuTa. CpeicTBaMu 3TOTO CIIeHAPH
MOSKHO TIPOBECTU TECTUPOBAHIE TJIM IPYTUM CIIOCOOOM MCCIeNoBaTh pabodee 1epeBo
mamok. [Ipu HexBaTKe KaKNX-JHO0 9JeMEHTOB MM 3aBEPIIUBINTNXCS HEyIadell TecTax
XYK 3aBepINaeT CBOIO paboTy ¢ HEHYIEBBIM KOIOM, IPePhIBast paboTy KOMAHIBI git am
1 He JaBast 3aUKCHPOBATh NCTIPABICHUS.

[Mocaennuit XyK, 3amryckaeMbIil BO BpeMst paboThl KOMaH/Ibl git am, Ha3bIBaeTCs post-
applypatch. On akTuBM3UpyeTCs mocJie co3/anus KommuTa. VM MOKHO 110J1b30BaTh-
¢S 711 yBeIOMJICHUS TPYIIIBI UJIU aBTOPA CKAaYaHHOTO BaMU MCIIPABJEHUS, YTO BBI
€ro NpUMEHUJIN. DTOT ClIeHApUH yKe He MOKeT OCTAaHOBUTD IIPOIECC TPUMEHEHUS
MCIPABJIEHUA.

Apyrne KINEeHTCKUE XYKU

Xyk pre-rebase 3amyckaeTcs 1epe/] epeMellieHieM JaHHBIX 1 MOXKET OCTAHOBUTD
IIpoIlecc, 3aBePIIUBIIMCDH ¢ HEHYJIeBBIM KOJ0M. C ero 1momMolIbio MOKHO 3aIIPETUTD
nepeMelleHue yoke OTIPaBIeHHBIX Ha cepBEepP KOMMUTOB, XOTS JIaHHbII MeXaHn3M M0/
pasyMeBaeT psijl JOIYIIeHNUH, KOTOpble MOTYT OKa3aThCd HECOBMECTUMBIMU C BAlllUM
paboYrM TPOIECCOM.

XyK post-rewrite 3amyckaercst KOMaHaM#, KOTOPbIE OTBEYAIOT 32 3aMEeHY KOMMUTOB,
HarpuMep git commit --amend u git rebase (Ho B aTy rpyIily He TonajaeT KOMaH/a
git filter-branch). Ero eaHCTBEHHBIM apPIyMEHTOM $SIBJISIETCS KOMAH/Ia, BBI3BIBAIOIIAS
Iepesalich, IIPU STOM OH II0JIy4YaeT CIIMCOK Iepe3allCaHHoro IIPY CTaHAapTHOM BBO/IE.
ITpuMeHsteTCst TOT XyK B OCHOBHOM TEMH K€ CII0CcOOaMI, 4TO U XyKH post-checkout
u post-merge.

[Tocse ycremnoro BeIIONHEHUS KoMaH/bl git checkout samyckaercs Xyk post-
checkout; Bbl MOKeTe BOCHOJAb30BATHCS UM JJIsI KOPPEKTHOI HACTPOIKM CBOEH
paboueil manku 1moJ cpeay rnpoekra. HacTpoiika MOXKET cOCTOATh, HAIPUMED, B I1e-
pemeneHnn 60abmnx OMHAPHBIX (aliIoB, A1 KOTOPBIX HE TpedyeTcs ylpaBJieHUeE
BEPCUSAMU, B aBTOMATUYECKOI reHepaluy JOKYMEHTAlUN U IPOYUX AEHCTBUAX 110~
JIOOHOTO TIJIaHA.

Xyk post-merge 3amyckaeTcsi mocJe yernenmHoro causaust. OH M03BOJIsSIET BOCCTAaHAB-
JMBaTh B paboueM aepeBe JaHHbIe, OTCASANTH KoTopbie Git He B COCTOSAHUN, HATIPUMED
CBEJIEHUST O MPaBax JH0CTYa. AHAJOTHYHBIM 0OPA30M 9TOT XYK [POBEPSIET HATUYNE
BHEITHKX 110 OTHOIeHnto K Git GailioB, KoTOpble MHOTIA TpebyeTcs CKOMMPOBATH TIPH
u3MeHeHnn paboyvero Jiepesa.
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Xyk pre-push 3amyckaercst BMecTe ¢ KOMaH/I0ii git push mocsie 0GHOBIEHUST Y A IeHHBIX
CCBIJIOK, HO JIO TIepe/lau KaKnuX-n60 00beKToB. B KauecTBe mmapaMeTpoB OH MPUHI-
MaeT UM ¥ MECTOIOJIOKEHNE YIaJIEHHOTO CepBepPa, a TaKKe CIIMCOK CCBIJIOK, KOTOPBIE
Tpebyercst OGHOBUTH B IIPOIECCE CTAHAAPTHOTO BBOAA. ITOT XyK MO3BOJISIET TIPOBEPUTH
HabOp OOHOBJIEHUH CCHIOK 0 OTIPABKY JAaHHBIX Ha cepBep (HEeHYJIeBOH KO/l BHIXO/A
IpepbiBaeT BBIMOJHEHWE KOMAHIBI push).

Bpewmst ot Bpemenn Git BeimoJiHsgeT cO0PKY Mycopa B paMKaX CBOeil 00BIYHON JKU3HE/Ie-
SITETBHOCTH, BBI3BIBASI JIJIST 9TOTO KOMAHy git gc - -auto. [lepen c60pKoil Mycopa BbI-
3BIBAETCS XYK pre-auto-gc, KOTOPBIN MOKeT MPUMEHITHCS [T YBEOMJICHIS O Hadase
mporiecca cOOPKU UK [IJIST €TO MTPEPHIBAHMS.

XYKM Ha CTOpPOHe cepBepa

B nononnenue k XxykaMm Ha CTOPOHE KJIMEHTA Bbl, KAK CUCTEMHBIH a]MUHICTPATOP, MO-
JKeTe IPUMEHUTD [1apy BasKHBIX XyKOB Ha CTOPOHE cepBepa, IPUHYAUTEIbHO Pean3ys B
paMKax CBOETO TIPOEKTA MPAKTHYECKU JTI0OYIO MOTUTHKY. J[aHHbIE CIIEHAPUH 3aITy CKAIOTCST
10 ¥ TI0CJIe OTIPABKU JIAHHBIX Ha cepBep. XyKU, aKTUBUPYIOIIUECS 10 OTIIPABKH, B JI10-
6Ol MOMEHT MOTYT 3aBEPIIUTH CBOIO PabOTY ¢ HEHYJIEBBIM KOOM U MPEPBATH MPOIECC
nepeiaul JaHHbIX, OTIIPABUB KINEHTY coobtieHte 06 ommbke. Ber MojkeTe yecTaHOBUTH
CKOJIb YTOJIHO CJIO’KHBIE IIPAaBUJIa IIpreMa JaHHbIX.

XyK pre-receive

ITepBbIil crieHapuii 3amyckaercst Ipu 06padOTKe OTIPABIEHHBIX KJIUEHTOM JaHHBIX
1 HasbIBaeTcs pre-receive. OH NpUHUMAET OTTIPABJIECHHBIE Ye€Pe3 CTaHAPTHBIN BBO/I
CCBLJIKW; TIPU 3aBEPITEHUN CIIeHAPUS C HEHYJIEBBIM KOJIOM HU OJTHA U3 9TUX CCHIIIOK He
TPUHUMAETCST. ITOT XYK MO3BOJISIET, HATPUMED, YIOCTOBEPUTHCS, UTO BCE OOHOBIIEHHbIE
CCBIJIKHU CBSI3aHBI C IEPEeMOTKOI, MJIH BBITTOJHHUTD IIPOIEYPY KOHTPOJIS JOCTYTIA /TSI BCEX
CCBIJIOK U (haiJIOB, PEAIAKTUPYEMBIX B TIpOIlecce preMa HOBOM WH(MOPMAITIH.

XyK update

Cuienapuu update u pre-receive o4eHb TOXO0KH, TPOCTO MEPBBIN BHITOJIHAETCS LIS
KayK/10i1 BETKH, KOTOPYIO OTIIPABUTEJb TILITAETCS OOHOBUTE. [Ipu momnbiTke 0OHOBUTH
OJTHOBPEMEHHO HECKOJIbKO BETOK XyK pre-receive samyckaercs BCero oJluH pas, B TO
BpeMsi Kak update OyiieT BbI3bIBATHCS It KAKIOH OOHOBJISIEMOI BETKHU OT/IEIbHO. BMe-
CTO YTEHUS U3 CTAHIAPTHOTO BBOJA CIIEHAPUI IPUHUMAET TPU apPTyMEHTa: UMSI CCBLIKT
(BeTkM), KOHTPOJIBbHYIO cyMmMy SHA-1 KOMMITa, Ha KOTOPbIIT CChLJIKA YKa3bIBaJIA TIEPE]]
otrpaBkoit, 1 SHA-1 koMMuTa, KOTOPBIIA TI0JIB30BATEb MIBITAETCS ITEPEAATH HA CEPBEP.
Ecuu cuiienapuii update 3aBepiiaet paboTy ¢ HEHYJIEBBIM KOJIOM, OTKJIOHSIETCS] TOJBKO
OJIHA CCBIIKA, OCTAJbHBIE IOIYCKAIOT OOHOBJIEHUE.
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XyK post-receive

XyK post-receive 3aryckaeTcsi ocJjie 3aBepIieHus mpolecca mpremMa JJaHHbIX U TprMe-
HSIETCST JIJIsT OOHOBJIEHUSI IPYTUX CITY5KO U YBEOMJICHUS T0JIb30oBaTesieil. OH IPUHUMAET
13 CTaHJAPTHOTO BBO/IA T€ JK€ caMble JIAHHbIE, UTO U XyK pre-receive. OH ucnoib3yer-
Cs1, HAIIpUMep, TP OTTIPABKe MTHUCEM B PACCBHIIKY, YBEIOMJIEHUN cepBePa HETPEPBIBHON
WHTETPAI[MH UK OOHOBJIEHUH B CUCTEME OTCJEKUBAHUST OMMOOK — BbI MOKETE JIakKe
AHAJIM3UPOBATH COOOIIEH s (PUKCATINH, BBISICHSISI, HE HYKHO JI OTKPBITh, OTPEIaKTH-
POBaTh WU 3aKPHITh KaKytoo-1100 3asBKy. [Ipoiiecc mpremMa JaHHBIX 3TOT CIIEHAPUI
OCTaHABJMBATDH HE YMEET,  TAaK KaK KJIUEHT He Pa3PbIBACT COCAMHEHUE /IO 3aBEPIICHUS
npoiiecca, OyabTe OCTOPOKHBI ¢ JeWCTBUSMHE, BBITIOJTHEHUE KOTOPBIX MOKET 3aHSATh
JUTATEJILHOE BPEMS.

MpuMep NpPUHYAUTENBHOrO BHEAPEHUS MONMUTUKN

Ceiiyac MbI BOCIIOJIb3Y€EMCST PaHee IOy YeHHBIMI 3HAHSIMU JJIs OPraHu3al[ii paboyero
polecca, KOTopbiii OyeT npoBepsaTh hopMat coodIeHus (GUKCAIUU 1 JOIIYCKaTh K pe-
JAKTUPOBAHUIO OTIPE/IETIEHHBIX MO/IITAIIOK MTPOEKTA TOTHKO HEKOTOPBIX MTOJTh30BaTE .
MpbI HaIuIeM clieHapuu, paboTalolIe Ha CTOPOHE KJINEHTa, KOTOPBIE JadyT paspadoT-
YKKY TIOHSTb, Oy YT JIM IPUHATHI OTIIPABJIsIeMble VM JIaHHbIe, U CLIeHapUH, paboTaromiye
Ha CTOPOHE cepBepa W MPUHYANTETHHO BHEAPSIONINE 33/[aHHble HAMU TTIPAaBHUJIA.

Bce mpuMeps ciieHapreB B 3TOM pas/ieJie HAlMCcaHbl Ha s13bike Ruby; oTuactu moromy,
YTO MBI TPUBBIKJIN UM TIOJIb30BATHCSI, a OTYACTH TTIOTOMY, 4T0 Ruby-koz octarouto mpoct
U MIOHSTEH JIa’Ke TeM, KTO UM He ToJib3yeTcs. Bripoyem, B JaHHOM ciydyae CrOIUTCS 1
J0GOM ZPYTOii A3BIK — BCE PacIpoCTpaHsIolNrecs ¢ cucteMoii Git crieHapun XyKoB Ha-
nucatbl Ha s3bike Perl niu Bash, Tak 4o BbI MOsKeTe HAITH MHOKECTBO CAMbIX Pa3HbIX
IIPUMEPOB.

XYK Ha CTOpOHe cepBepa

Bce neticTBust Ha cTOpoHe cepBepa MbI 3arTporpaMMupyeM B datisie update, HaxosmemMes
B Bammel marnke hooks. Xyk update 3amyckaeTcst AT KasK01 OTTIPABJIsIeMOH Ha cepBep
BETKW U TIPUHUMAET TP apTyMEHTa:

QO cChIIKY Ha BETKY, B KOTOPYIO OTIIPABJISIOTCS IaHHBIE;
QO crapyio BEpPCHIO ATOM JKe BETKHU;
QO HOBYIO OTIPABISEMYIO BEPCUTO TAHHBIX.

Kpowme Toro, B ciiydae miepeiadn JaHHBIX 110 TIPOTOKOIY SSH Bam Gy/IeT TOCTYITHO UMST
10JIb30BATEISI, OCYIIECTBIISIIONIETO OTIIPABKY. ECiiu BbI 103B0JIsSIETE BCEM TTOKIIIOYATHCS
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MO/l OTHUM U TEeM >Ke MMeHeM ToJib3oBatesid (Harpumep, «gity) ¢ ayrentudukanmeit
M0 OTKPBITOMY KJIIOUY, MOKET MOTPEOOBATHCS MPEOCTABUTH 3TOMY TTOJIH30BATENIO
KOMaHIHYIO 060JI04KY, KOTOpast Gy/IeT 10 KI0Uy OMPE/IessTh, KTO MIMEHHO BBITTOJIHUIT
TOJIKJTIOYEHUE, ¥ COOTBETCTBYIOINM 06PA30M 3a/1aBaTh MepeMeHHy0 OKpyskerust. [Ipej-
MOJIOKUM, YTO MH(MOPMAIUA O M0JIb30BaTese COACPKUTCS B IIepeMeHHO $USER 1 Hali
crieHapuii update HaunHaercst co cbopa Bcex HeOOXOUMBIX CBE/ICHUIA:

#1/usr/bin/env ruby

$refname = ARGV[O]
$oldrev = ARGV[1]
$newrev = ARGV[2]
$user = ENV[ 'USER']

puts "Enforcing Policies..."
puts "(#{$refname}) (#{$oldrev[0,6]}) (#{$newrev[0,6]})"

B JaHHOM CJiy4dae MCIOJIb3YIOTCA riobasbHbIe II€EpEMEHHbIE, IOTOMY YTO TaK IOJIY4a€eTCsA
HarJisgi/iHee.

®opmMaT coobuieHuns dukcaumm

[TepBBIM IETOM CTEAYET 0OECTIEINTD OTIPEIeTeHHbIH hopMar Becex cooOIeHnii Hhuk-
caruu., Hampumep, mycTb B KaskaoM cooOIeHnn OyaeT cTpoka Bua ref: 1234, 4ro0Obl
KKIBIH KOMMUT OBIT CBSI3aH ¢ PAOOYNM 9JIEMEHTOM B CHCTEME OTCJIEKMBAHMUST OTTHOOK.
MBI 10JIKHBI H3yYaTh BCE TIPUChLIaEMble KOMMUTBI, IPOBEPSITh HATIMUIE B COOOIIEHIH
(bUKcaIMn yKazaHHOU CTPOKH, & IPH €€ OTCYTCTBUHU XOTsI ObI B OTHOM KOMMHUTE 3aBEpIIiaTh
paboTy clieHapys HEHYJIEeBBIM KOJOM 1 OTKa3bIBaTh B IPHEMe JaHHBIX.

Y100bI IOJIYYUTH CIIMCOK KOHTPOJIBHBIX cyMM SHA-1 Beex npuciaHHbIX KOMMUTOB, TI€pe-
Jaiite ciy:keOHOI KoManjie git rev-1ist snauenus $newrev u $oldrev. akruyecku
9T0 KoMaHn/ia git log, KoTopas 10 yMOJYaHUIO BBIBOJUT TOJIbKO 3HadeHus SHA-1. Bor
KaK [OJIYYUTh TIepedeHb BCeX KOHTPOJbHBIX CYMM KOMMUTOB, TIOSIBUBIITUXCS B TIPOMeE-
JKYTKE MEK/Y IBYMsI KOMMUTAMU:

$ git rev-list 538c33..d14fc7

d14fc7c847ab946ec39590d87783c69b031bdfb7
9f585da4401b0a3999e84113824d15245c13f0be
234071a1be950e2a8d078e6141f5cd20cleblad3
dfa04c9ef3d5197182f13fb5b9b1fb7717d2222a
17716ecof1ff5c77eff40b7fe912f9f6cfdoed75

Terepb MOKHO B35ITh BBIBOJIUMbIE ATOI KOMAH/IbI JAHHbBIE, ITMKINIECKU TIPOCMOTPETH BCE
KOHTPOJIbHBIE CyMMbI SHA KOMMUTOB, U3BJIeKast X COOOIIEHN (DUKCALM U CPABHUBASI
¢ abJIOHOM MIPU MTOMOTIH PEryJISPHOTO BHIPASKEHUS.

OcTanoch TOJNBKO IIOHATDb, KaKHe O6paSOM MbI 6y,ZIEM N3BJIEKATb COO6HI€HI/IH (1)I/IKC3-
. ,Z[]IH TIoJsrydeHuns NCXO/IHBIX JaHHbIX KOMMUWTA IIPUMEHSECTCS €lle O/Ha cnyme6HaH
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KoMmaHjia git cat-file. HOI[pO6HO CJIy>1<e6Hb1e KOMaH/Ibl pacCMaTpUBaloTCA rajee,
a ITOKa IMOCMOTPUM, UTO MbI ITIOJIYYUM B TaHHOM CJIy4dae:

$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent ©85bb3bcb608ele8451d4b2432f8ecbe6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

IIporue Beero yaHarth cooduiene (hUKCaIM, €CJI U3BECTHA KOHTPOoIbHAaA cyMma SHA-1
KOMMMTA, HAli/Is1 B BBIBOJIE KOMAH/IbI ITYCTYIO CTPOKY M CKOIIMPOBAB TO, YTO HAXOJAUTCS
rocJie Hee. B orneparinonnbix cucreMax cemeiictBa Unix aTo MOXKHO JiesiaTh KOMaHIO sed:

$ git cat-file commit ca82a6 | sed '1,/7$/d’
changed the version number

JlanHas cxeMa Mo3BOJISIET U3BJIEKATH COOOIEHUs (DUKCAIIMH U3 BCEX MPUCHIIAEMbIX
KOMMMUTOB, IPEPBIBast BBIOJHEHNE CIIEHAPUSA B CJTyYae HECOBIIaeHu ¢ 1abaorom. /s
OTKa3a B IIpHeMe TIPUCJAHHBIX JIAHHBIX HaM TPeOYeTCs HeHYJIeBOH KOJI IPY 3aBePIIeHIN
paboTel crieHapust. I{eJTMKOM METOJ BBITJISIIUT TaK:

$regex = /\[ref: (\d+)\]1/

# 3acTaBiseM UCNoNAb30BaTb KOHKPETHbI GopMaT coobleHuii ¢pukcauum
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,/7$/d""
if !$regex.match(message)
puts "[POLICY] HekoppekTHoe ¢opmaTupoBaHue coobuweHus"
exit 1
end
end
end
check_message_format

IToMecTB 3TOT KO B clleHapuii update, Mbl 3aripeTuM 0OHOBJIEHUS, COEPIKAIIIE
KOMMUTBI ¢ COOOIIEeHUsIMU (hUKcaruu, 0T(hoOpMaTHPOBAHHBIMU HE TI0 HAIIINM ITPABUJIAM.

CucTeMa KOHTPONA AOCTYNa Mosib30BaTeNen

Ternepb MbI J06aBUM MEXaHU3M, B KOTOPOM MPUMEHSIIOTCST CITUCKY KOHTPOJIS I0CTYIA
(Access Control List, ACL), ykasbiBaloliie, Kakie I0JIb30BaTeJN MOIYT [IPUCHLIATH
OGHOBJICHUS K PA3JIMYHBIM YACTSIM MPOEKTOB. Y HEKOTOPBIX GY/IET MOJIHBIN TOCTYI HA
3aITUCh, JIPYTHUE JKe CMOTYT PeAaKTUPOBATH COEPKUMOE TOJBKO ONPeIe/IeHHBIX TIOITAIOK
WM BOOOIIIE TOJIbKO KOHKPETHBIE (hallsibl. 3aruieM Hatm npasusia B daiii acl, KOTopbIit
Haxomurcs B rosioM Git-pernosuropun Ha cepsepe. HyskHo 6yzer cenath Tak, 4To0bI
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XyK update GpaJji 9Ty TIPaBUIIA U OMPEEIIST, K KaKuM (haiisiaM OTHOCATCS TIPUCTIaHHBIE
KOMMUTBI M UMEET JI OTIIPABUTEb ITPABO Ha M3MEHEHNe aTUX (aityioB.

ITepBBIM A€JI0M MbI CO3/aUM CIIHCOK KOHTPOJIS AOCTyIa. B 1aHHOM cirydae Oymer
ncrob3oBatbes hopmat, HanmomuHatonmit Mmexannam ACL B cucteme CVS. On nipen-
HoJiaraeT HaJuure Habopa CTPOK, B KOTOPOM IIE€PBOE TI0Jie UMeeT 3HaueHue avail uiu
unavail (ecTb WJIM HET JIOCTYIT), CJAEAYIOIIEe TT0JIe COJEPKUT Pas/ieJIeHHbIE 3aTISIThIMU
MMeHa M0JIb30BaTesiell, KOTOPhIX KacaeTcs JaHHOe TTPAaBUJIO, a TIocJIeHee TT0Jie 3a/1aeT
MyTh TPUMEHEHUST TIpaBuIa (MycToe MoJie COOTBETCTBYET OTKPBITOMY 0CcTyIy). Bee
OJIST PA3/IEJISTIOTCS BEPTUKAIBbHON yepToit (| ).

B namem corydae Hy;KHO BHECTH B CITUCOK TTAPY aIMUHUCTPATOPOB, JIUII, OTBETCTBEHHDIX 32
HalMcaHue JoKyMeHTanuu (¢ Z0CTYIIOM K narke doc), 1 04HOro pazpaboruynka (¢ 10cTy-
oM K mankam 1ib u tests). Ham ACL-aiis 10J5KeH BBITISIIETD CJIEAYOIIIM 00pasoM:
avail|nickh,pjhyett,defunkt,tpw
avail|usinclair,cdickens,ebronte|doc

avail|schacon|1lib
avail|schacon|tests

Tenepp HYKHO nepegaTh 9Ty MHMGOPMALUIO B IIPUTOAHYIO [ PaGOThI CTPYKTYPY. st
IIPOCTOTHI MbI OyzieM TpeboBaTh COOIIOAEHN TOAbKO AUPEKTUB avail. 3xech oKasaH
METO/I, IAI0IUI HAM aCCOIMATUBHBIN MACCUB, KJIIOYOM B KOTOPOM SIBJISIETCST UMST TI0JIb-
30Baresisl, a 3HAUEHNEM — MacCHUB MyTel K MecTaM, Ky/la 3TOT M0JIb30BaTelb MOXKET
3aIUChIBATh UH(OPMAIUIO:

def get_acl_access_data(acl_file)
# 4yTeHue paHHbIX ACL
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

s ACL-aiisa, KoTOpbINT MBI cO3/1aIn paHee, MeTo/l get_acl_access_data BepHer
BOT TaKy0 CTPYKTYPY JaHHBIX:

{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}
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Wrak, Mbl Tpon3Besin COPTUPOBKY TIPaB A0CTyma. Terepb HYKHO TOHATB, T/Ie pacroJiara-
10TCs1 (hailibl, peaKTUPYEMBbIE MPUCIAHHBIMU KOMMUTAMH, ¥ YOSIUTHCST, 4TO OTIIPABUTEIb
KOMMUTOB UMeeT 1IPAaBO C/IEJATh Ty/IA 3aIUCh.

OnpeenuTp, Kakue Gaiiibl OB H3MEHEHbBI BHYTPH OJHOIO KOMMUTA, TIO3BOJISIET J10-
GaBJieHIe K KoMaH e git log mapamerpa - -name-only (00 9TOM KOPOTKO YIIOMUHAIOCH
B I7TaBe 2):

$ git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

CornocraBuB ACL-cTpyKTYypy, KOTOPYIO HaM BepHyJI MeTojl get_acl_access_data, co
CIUCKOM (haiilJIoB BHYTPH KaXKJ0r0 KOMMUTA, Bbl OTIPE/IETUTE, UMEET JIU 1T0JTh30BaTE b
MIPaBO HA OTIPABKY CBOUX KOMMUTOB:

# TONbKO OMpefeneHHbM MoJIb30BaTENAM pa3pewaeTcs
# pefakTupoBaTb onpefesieHHble NoAManku MpoekTa
def check_directory_perms
access = get_acl_access_data('acl')
# npoBepsAem, He MblITaeTCA AWM MpUCAaTb AaHHble TOT, Y KOO HeT Ha 3TO npasa
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 # nonHbil pocTyn y nonb3oBaTens
|| (path.start_with? access_path) # gocTyn k 3Toii nanke
has_file_access = true
end
end
if lhas_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end
end

check_directory_perms

Komanja git rev-1ist npegocTaBiiseT CIUCOK HOBBIX KOMMUTOB, IPUCJIAHHBIX HA
cepep. Ml oripesniesisieM, Kakue (hailyibl MEHSeT KaK/blil 13 HUX, U TPOBEPSieM HATIMIne
y MIPUCJIABIIETO KOMMUTBI TI0JTh30BATEJI [TPaBa HA 3a1IUCh B 9TH (Dailibl.

Tenepsb paboraioniyie ¢ HaM# MOJTL30BATEISI HE CMOTYT TIPUCHIIATH KOMMUTBI ¢ HEKOP-
PEKTHO OThOPMATHPOBAHHBIME COOOIIEHISIME (DUKCAITIN 1 GY/IYT PEAKTHPOBATH TOJIBKO
Te (aiiibl, KOTOPbIE MBI [T0O3BOJISIEM UM MEHATD.
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TecTupoBaHue

Ecym BeimosHuTh KOMaHLy chmod u+x . git/hooks/update, 3amyctus ¢aiisi, B KOTOPBIit
MBI TTOMECTHUITN BeCh TIOKA3aHHBIN B MTPEABIAYIIEM pasjiesie KO, U TOMbITaThCs OTIpa-
BHTLKOMMHTCPWKOPPEKTHOOT@OPMBTHPOB&HHBHJCOO6HwHHeM(bHKcaHHHJMByHHHH
HOHmeH6beHpHMEpHOTaKHM:

$ 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.git

I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

B naHHOM cirydae HYKHO 0OpaTUTh BHUMaHKE Ha IIapy MOMEHTOB. Bo-T1epBhIX, pu 3a-
MyCKe XyKa MBI BUNIM CJIefTytolee:

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

Hanomwraaewm, yTo MBI BBIBOJMJIN 3TO Ha 9KPAaH B cCAMOM HauaJe ciieHapus update. Bcee,
YTO CIleHaPUI OTIIPABJISIET B CTAaHAAPTHBIN TIOTOK BBIBO/A, OY/IET MEPEIaHO KIIMEHTY.

3areM Mbl BUIUM coobuienne ob omunoke.

[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master

ITepBas cTpoka Hailla, a B OCTaJIbHBIX ABYX cucTeMa Git coobuiaer, uTo cueHapuii update
3aBepII paboTy ¢ HEHYJIEBBIM KOJOM U [T03TOMY CEPBEP OTKA3bIBAETCSI TIPUHSIT [TPHU-
CJIaHHble KOMMMTBI. HaKOHe]_I, MbI BU/IUM CJIe/IyIOIIee:
To git@gitserver:project.git
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git'

CoobriieHne remote rejected GyaeT MOSBISATHCS JIST KAKA0M OTKIOHEHHONW XYKOM
cebuiku, OHO HH(GOPMUPYET, UTO OTKA3 BbI3BaH cOOEM XyKa.

Boiee Toro, anasornutoe cooOuieHUe MOJTyYUT M0JIb30BATE b, OIBITABIINIICS, OTIIPABUB
KOMMUT, OTPEAAKTUPOBATh (haiil, K KOTOPOMY y HeTo HeT joctyna. Hapumep, ecoim yeso-
BEK, OTBEYAIONI 32 JOKYMEHTAIIUAIO, TOTBITAETCS OTIIPABUTH KOMMUT, PeAKTUPYIONTNIA
YTO-TO B narnke 1ib, o yBUAMT ciaepytoniee:

[POLICY] You do not have access to push to lib/test.rb
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C storo MOMEHTa, ITOKa cueHapMﬁ update HaXOAUTCA Ha CBOEM MeCTE U ABJIAETCA UC-
IIOJIHAEMbIM, B Balll peHOSI/ITOpI/Iﬁ He MOoITalyT KOMMMUTDI, COO6HIGHI/I${ CI)I/IKCalII/II/I KOTO-
PBIX HE COOTBETCTBYET 3a/TaHHOMY IHB.6JIOHy, 1 I10JIb30BaTEJI CMOTYT pa6OTaTb TOJIBKO
B YKa3aHHBIX BaMU IIpejiesax.

XYKW Ha CTOpPOHE KJINEHTa

CrencrBueM pacCMOTPEHHOTO IIOAX0/A ABJISIOTCS MHOTOYICAEHHBIE KaT00b, KOTOPBIE
BaM HeM30€/KHO HAYHYT MOCTYIIATh IIOCJIE OTKa3a B IIpueMe KoMMUTOB. Korma nx cra-
PaTeNbHO BHIIOJHEHHYIO Pa00Ty B IIOCAEHAN MOMEHT OTBEPTaIOT, IIOIL30BATENN Pac-
CTPaMBaIOTCS; KPOME TOTO, B 9TOI CUTYaI[M UM IPUXOJAUTCS PENAKTUPOBATH HCTOPUIO
CBOMX HapabOTOK, a 9TO 3aHATHE He JJIs CIAObIX YXOM.

[ToaTOMY MMEET CMBICJI CO3/IaBaTh XyKH, paboTaoI1e Ha CTOPOHE KJIMEHTa U YBEIOMJIS-
IOIIE MOJIb30BaTe el O MOTEeHIIMATBHO HEOMYCTUMBIX AeHCTBUAX. DTO IACT BO3MOIK-
HOCTb BHECTH KOPPEKTUBbI Mepejl (puKcaimeil CoCTOsIHUS, KOTJla pelienne mpobieMbl
ente He TpeOyeT GOIBIINX YCUIUIA.

Tak xKak TpM KIOHUPOBAHUH MPOEKTA XyKN HE KOMUPYIOTCS, UX CJeAyeT TepeiaBaTh
KaKUM-TO JIPYTHM CTIOCOOOM, TTOITYTHO 3aCTABJISISI TOTb30BATEIEH TTOMECTUTD X B MATTKY
.git/hooks u caemaTh BCmOMHAEMBIMI. PacipocTpaHATh XYKH MOKHO Kak B PAMKax
CYITIECTBYIOTIETO MPOEKTA, TaK M CO3/IaB JISI HUX OT/EIBbHBIN MTPOEKT, HO HACTPAanBaTh
ux apromaruuecku cucrema Git ve Oyer.

Jlist Havasia 1epe;| 3aIChio KaxK[0ro KOMMUTA CJIEyeT IIPOBEPITh KOPPEKTHOCTH CO-
ob6uienus pukcanun, 4ToObI cepBep He OTKIOHSLI UCIPaBIEHU 110 9ToI npudnHe. s
DTOr0 MOKHO 2100aBUTH XyK commit-msg. Eciu cuenarh Tak, yToObI XK YiTal CO00IIe-
Hue u3 daiijia, epejaHHoro eMy B Ka4eCcTBe IePBOro apryMeHTa, 1 CPaBHUBAJ €ro ¢
1rabJI0HOM, TIpU 0OHAPY KEHU N HECOBIIAIEHUSI MOKHO 3acTaBUTh cucremy Git ipepsarb
(ukcarnuio cocrosinust:

#!/usr/bin/env ruby

message_file = ARGV[Q]
message = File.read(message_file)

$regex = /\[ref: (\d+)\]1/

if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly”
exit 1

end

Ecam crienapuit Haxoautced B HyskHOI nanke (.git/hooks/commit-msg) u aBisercs
WCIIOJIHSAEMBIM, TIPU MOTIBITKE CO3/[aHUS KOMMUTA C HEKOPPEKTHO OT(HOPMaTUPOBAHHBIM
coobteneM (HUKCAITIN BbI TIOJYIUTE CIENYIONIEe:

$ git commit -am 'test’
[POLICY] Your message is not formatted correctly
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Kax BujTe, KOMMUT B IAHHOM CJTyJae He cozziaercst. Eciu ske cooOIenne COOTBETCTBYET
mabsony, cucrema Git mosBoJisier 3ahuKCUPOBATH COCTOSHIE:

$ git commit -am 'test [ref: 132]'
[master e05c914] test [ref: 132]
1 file changed, 1 insertions(+), © deletions(-)

Terepb HYKHO YOEAUTHCS, YTO TIOJB30BATEb HE MBITACTCS OTPEAAKTHPOBATE (haiisibl,
IpaBa Ha 3aI¥ch B KOTOPBIE Y Hero HeT. Ecom manka . git Baimero mpoekTa comepsKuT
Konuio panee ncnosb3oBasinerocs ACL-daiira, mokasanHbIii 3/1eCh clieHapuii pre-commit
NPUHYIUTEIHHO BBEJET YKa3aHHOE OTPAHUYEHUE:

#!/usr/bin/env ruby
$user = ENV['USER']
# [ BcTaBbTe koA mMeToja acl_access_data ]

# TONbKO OMpeAeneHHbM MoJib30BaTeNAM pa3pewaeTcs
# pefakTUpoBaTb oOnpefefieHHble NMOAManKu MpoekTa
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 l'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end

check_directory_perms

ITO MOYTHU TOT K€ CaMbIil ClleHapuii, YTO U HAa CTOPOHE cepBepa, HO € JByMd Cylile-
CTBEHHBIMU OTJINYUAMU. Bo-11epBbIX, B ApyroM Mecte pacnosiaraercst ACL-daiin, tTak
KaK ClieHapHii 3allyCcKaeTcs U3 Balell pabodeil marku, a He u3 nanku . git. To ecTb Mbl
HOMEHSLUIH Iy Th K 9TOMY (haiiny. Pamblie 910 GbLI TaKOil Iy Th:

access = get_acl_access_data('acl')

A TEeIepb OH BBITVIAAUT CJAEYIONUM o6pa30M:

access = get_acl_access_data('.git/acl')

Otrsnuaercst 1 criocod MoJIy4eHus CIIMCKA OTPEAKTUPOBAHHbIX (haiios. Tak Kak MeTo,
paboraroluii Ha CTOPOHE CepBepa, CBEPSIETCS MO JKYPHATY KOMMHUTOB, 2 B HACTOSIIIIEE
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BpeMA I/IH(bOpMaHI/II/I O JaHHOM KOMMMTE TaM ITIOKa HET, CIIMCOK 6epeTc5{ u3 00J1acTn
WH/IEKCUPOBaHU . Takum O6p330M, paHee Mbl UCITOJIb30BaJJI KOMaH/y:

files_modified = "git log -1 --name-only --pretty=format:'' #{ref}"

A reriepb TpeGyeTcst ceyIonas KoMaH/a:

files_modified = “git diff-index --cached --name-only HEAD"

Ho 3a uckmouennem aTux ABYX OTJINYMTA CHEHapI/Iﬁ pa60TaeT abCOJIOTHO TaK JKe. HpI/I
9TOM OH IIOJIATa€T, YTO BbI 3allyCKA€TE €ro JIOKaJbHO OT UMEHHU TOT'O K€ I110JIb30BaTEJIA,
OT UME€HHN KOTOPOTO OTIIPpaBJIsdd€Te U3SMEHEHWA Ha CEPBEP. B IIPOTUBHOM CJ1y4da€ HYKHO
BPYYHYIO 3a/1aTh 3HAYCHUNE HepeMeHHOﬁ $user.

Hy u nocsieinee, 4To Mbl MOYKEM CJI€JIaTh, — 9TO YAOCTOBEPUTHCSI, YTO T10JIb30BATEb
OTIPABJISIET TOJIBKO CCHIJIKH, CBSI3aHHbIE C KOMMUTAMU TIepeMOoTKU. [lJis mosyuenus
CCBLJIOK, HE JIOIYCKAIONUX IIEPEMOTKH, CJIEJYET IEPEMECTUTD ITOCJIEHII OTITPABIEHHbBII
KOMMUT WJIA TIOTBITATBCS OTIPABUTDH B TY K€ YIAJIEHHYIO BETKY COIAEPKUMOE IPYTON
JIOKAJIbHOU BETKU.

[TpeamosaraeTes, 4To Ha cepBepe yiKe yCTaHOBJIEHBI IlepeMeHHbIe receive.denyDeletes
u receive.denyNonFastForwards, obGecriednBaiolie BbIIOJTHEHUE 9TOr0 TpeOOBaHNUs,
MO3TOMY €IMHCTBEHHBIM CJIyYalHBIM JIECTBIEM, KOTOPOE BbI MOKETE TIOIBITATbCS T1epe-
XBaTHUTh, SABJISCTCA MlepeMellleHue yKe OTIPABIEHHbIX Ha cepBEP KOMMUTOB.

Bot mpumep mpoBepstonero [aHHBIN ACTIEKT clieHapus pre-rebase. OH noxyyaer cim-
COK BCEX KOMMHTOB, KOTOPBIE BbI COOMPAETECH MEPEIUCATD, 1 TPOBEPSIET, CYIIECTBYIOT
JIV OHUL B BUJIE YAJI€HHbBIX CChIIOK. OOGHAPYKIB KOMMIT, TOCTHKUMbIH 13 KaKO#i-/1100
V/IAJIEHHON BETKH, XyK MIPePhIBAeT TiepeMelieHue:

#!/usr/bin/env ruby

base_branch = ARGV[@]

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 |shal
remote_refs.each do |remote_ref|
shas_pushed = “git rev-list ~#{sha}”"@ 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
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O6paTuTe BHUMaHUE, YTO 3/1€Ch UCIIOIB3YETCs CHHTAKCUC, KOTOPBII MBI He PacCMaTpH-
BaJIu B pasjiesie «Boibop Bepcun» riasel 7. CIIUCOK OTIPABJIEHHBIX HA CEPBEP KOMMHUTOB
MBI TIOJIy4aeM CJIeyIoNniel KOMaH 0M:

“git rev-list ~#{sha}"@ refs/remotes/#{remote_ref}"

3arnuch SHAN@ cOOTBETCTBYET BCeM IIpe/IKaM YKa3aHHOTo KOMMUTA. Mbl 11lleM KOMMUT,
JOCTUKUMBII U3 TIOCJIEZIHETO KOMMUTA B YIQJIEHHOH BETKe, HO IIPU 3TOM HEIOCTHKUMBIi
CO CTOPOHBI ITPE/IKOB KOMMUTOB, KOTOPbIE BB IIbITAETECH OTIIPABUTD Ha cepBep. Bee aTo
YKa3bIBa€T HA IIEPEMOTKY.

OCHOBHBIM HEJIOCTATKOM TAKOTO MOJIXOJIA SIBIISETCS MEJIJIEHHOE BBITTOJTHEHNUE,  3a9aCTYIO
1 M30BITOYHOCTD IPOBEPKH. Belb €CJIi BbI HE MBITACTECH TPUHYAUTEIBHO OTIIPABJISATH
JIaHHbIE Ha CepBep ¢ TTapaMeTpoM -f, cepBep COOOIIUT BaM O HEIOYCTHMOCTH BBITIOJTHSI-
eMoii orteparun u mpepseT ee. Ho aTo mATEpecHoe yripakHeHNe, KOTOPOe TeOPETUIeCKN
B COCTOSHUM TIOMOYb BaM M30€kKaTh epeMeIeHsa U UCIPABIEHUS ero MOCAeACTBUN
B JlaJIbHEHIIEM.

3aKo4eHue

MpbI paceMoTpesi GOJIBITMHCTBO OCHOBHBIX CPE/ICTB HACTPOWKHU KJIMEHTCKON U CepBEPHON
vacreii cuctembl Git, TO3BOISIONMX MAKCUMAJILHO TPUCTIOCOOUTE €€ TIOJT BAITH HY Kb
Bol uzyuniim Bee BUABI KOH(PUTYPAIIMOHHBIX TTAPAMETPOB, aTpubyTOB (hailioB U gasxke
XYKOB, a TAKIKE TI0O3HAKOMILIMCh C TPUMEPOM 3aJIaHUS TTOJIUTUKU paboThl cepsepa. Tereps
BBl CMOsKeTe HAcTpouTh cucteMy Git 1o mo6oii T pabouero mpoiecca.



Git u apyrue
CUCTEMbIl KOHTPONS
BEPCUM

ITOT MUP [AJIEK OT COBEPIEHCTBA. BO3MOKHOCTD Cpa3y sKe NCemob3oBath Git B 1o60M
BallleM TIPOEKTE MIPEI0CTABIIAETCS JaJeKo He Beera. VIHoria IprxouTes oIb30BaThCs!
npyroit VCS, Tosibko MeuTast o Git. [ToaToMy mepByIo 4acTh 3TOM TJIaBbI MBI TOCBATUM
U3YYIEeHNIO CITOCOO0B TIpIMeHeHus crcTeMbl Git B KauecTBe KJIHeHTa TPH PaboTe ¢ TTPo-
eKTaMU, peajlu3yeMbIMU B IPyroil cucreme.

BosamoxHO, B KaKO#1-TO MOMEHT y BacC MOSIBUTCSI BO3MOKHOCTD TIOJTHOCTBIO TIePeNTH Ha
Git. [ToaToMy BO BTOPOI YaCcTH IJIaBbl MbI PacCKaskeM o criocobax nepexoza Ha Git ¢ pas-
JIMYHBIX cucTeM. BoJiee Toro, Bbl y3Haere, Kak HalmcaTh COOCTBEHHBINH METO/ Ha CIydaii
OTCYTCTBUS BCTPOEHHBIX UHCTPYMEHTOB UMIIOPTA.

Git B kKayecTBe KMeHTa

Cucrema Git ponsBoauT Ha pazpabOTINKOB HACTOJIBKO XOPOIIlee BIeYaTIeHUE, YTO
MHOTHE UIIYT CIIOCOOBI UCTIOB30BATh €€ Ha CBOEH MAIITIHE, B TO BPEMsT KaK OCTaIbHAsT
4acTh rpyMNIbl paboTaet ¢ coBepineHto apyroit VCS. CytiecTByeT MHOKECTBO YCTPOHCTR
COTIPSIKEHUS, KOTOPbIE HA3BIBAIOTCS «MOCTaMU». 371eCh Mbl PACCMOTPUM BapUaHTHI,
€ KOTOPBIMH BaM, CKOPee BCETO, IPUJIETCST CTOJIKHYTHCS B IIpoiiecce PaboTh.
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Git n Subversion

B orpoMHOM KOJITYECTBE MTPOEKTOB € OTKPHITHIM UCXOHBIM KOJIOM ¥ B KOPTIOPATHUBHBIX
TIPOEKTAX IS YIPABIEHMS BEPCUSIMU KOJIa MCTOIb3yeTcst cructeMa Subversion. Jta
cHcTeMa CYTIECTBYET Oosee MecATH JeT U (haKTHIECKN UMEHHO OHA B GOJBITHHCTBE
CJTy9aeB BHLIOWPATACH UIST IPOEKTOB € OTKPBITHIM HCXOMHBIM KozioM. Kpome Toro, oma
BO MHOTOM TIOX03Ka Ha crcTeMy CVS, cCUMTaIoNIyocs IpapoInuTesieM BCeX COBPEMEHHBIX
CHICTEM KOHTPOJIST BEePCHIL.

OHUM 13 3aMeyaTebHBIX UHCTPYMEHTOB cucTeMbl Git aBiseTcs IByCTOPOHHUH MOCT,
cBsi3biBatoruii ee ¢ Subversion. On HaszbiBaeTcst git svn. VIMEHHO 3TOT MHCTPYMEHT TIpe-
Bpamiaer Git B HOJHOIEHHBIH KJIMeHT 1151 Subversion-cepsepa, Mo3BOJSIONIAIA [T0Jb30-
BaThCst (DYHKIMOHATBHOCTHIO Git ¢ oTITpaBKOi pesysraToB Ha Subversion-cepsep, eciin
JIOKAJILHO BBI IPUMEHsieTe UMeHHO cructeMy Subversion. 91o o3Havaet, 4to Bam OyayT
JOCTYITHBI OTIEPAIIUH JIOKAJTBHOTO CO3/IaHMsI BETOK U CJAUSHUS, 00JIACTh WHIIEKCHPOBa-
HUSI, TIepEMeEIIeHust, 0TOOP JIYUIIIEro U MHOTOE JIPYTOe, B TO BPEMsI KaK BAITH KOJLIETH
MPOJIOJIKAIOT PabOTATh IEJOBCKUMU METOAMU. ITO XOPOIINH CIIOCOO BBECTU CUCTEMY
Git B KOPITOPAaTUBHYTO CPe/ly U MPE/TIOKUTH ee KoJlJieTaM Kak BApUaHT TOBbITeHUS 3¢-
(hexTuBHOCTH PaBOTHI, TTOCTETIEHHO I0OUBASICH U3MEHEHU MH(PPACTPYKTYPhI B CTOPOHY
noJaoi noaepskku Git. Mocr st Subversion Mmosker crarhb Tponutkoii 8 Mup DVCS.

KomaHga git svn

B cucreme Git 0cHOBOII Bcex KOMaH/ sl COBMECTHOI paboThl ¢ Subversion cayskuT
git svn. OHa ucosb3yeTcs ¢ PsIOM JOTOJTHUTEIbHBIX KOMaH]I, HanboJiee pacipocTpa-
HEeHHbBIE U3 KOTOPBIX OY/IyT OIICAHbI JaJIee.

Ba)kHo moHMMATh, 4TO KaxK/10€ TPUMEHEHNEe KOMaH bl git svn 03HaYaeT B3anMo/IeliCTBIE
¢ cucreMoii Subversion, pyHKIMOHUPYOIIE coBceM He Tak, kak Git. Pazymeercst, Bam
Gy/IeT IOCTYITHO TOKATBHOE CO3/TAHIE BETOK U CIVSTHIE, HO B OOIIEM CITydae JTYUITe MOTb-
30BaThCS MPOIEYPOIT TTepeMeNeH s, COXPAHSISI HCTOPHIO TI0 BO3MOKHOCTH JITHEHOM
u u3berast OTHOBPEMEHHOTO B3aNMOJIEHCTBH C YIATEeHHBIM perrosutopreM Git.

He nepenuceiBaiiTe yke oTIpaBieHHYI0 Ha cepBep ucropuio. He otnpasssiite Huuero
B mapaJienbHbiii Git-peno3uTopuii /71 B3auMOJICHCTBUS ¢ KOJIJIETaM#, KOTOPbIE 3aHU-
MaroTcs paspaboTKoii ¢ momonibio Git. B Subversion gonycriuma ToibKo oHa JnHeHas
HCTOPWUSI, ¥ TYJIa OUY€Hb JIETKO BHECTH TTyTaHuIly. Eciiu B Barieil paboueil rpyIiie 4acThb
COTPYIHUKOB Tob3yeTcsa SVN, a yactb npeanountaet Git, opraHusyiite COBMECTHYIO
paboty uepes SVN — 3T0 CHIIbHO 00JIETYUT BaM JKU3Hb.

Hactpoika

Jl1s1 3HAKOMCTBA ¢ AaHHOM (PYHKIMOHAIBHOCTHIO moTpebyercs oObrunbiii SVN-
PETO3UTOPHH € TPABOM Ha 3aIKCh. TeM, KTO XOueT TOBTOPUTH ITPUBOJMMBIE laJiee TIPU-
MepbI, TOTPEBYETCSA KOIUs MOETO TECTOBOTO PENO3UTOpHs. Ee JIErko MOKHO TIOJYYUTh
[P [TOMOIIU BCTPOEHHOTO B Subversion uactpymenta svnsync. J[Jist CBOUX TECTOB MbI
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co3/1a/i HOBBIN perosuTopuii Subversion B ciysk6e Google Code. dtot penosuropwuii
HPE/ICTABISIET COOOM YACTHUHYIO KOITHIO IPOEKTa protobuf, KOTOPbIN SIBJSIETCSI HHCTPY-
MEHTOM, TU(PYIONNM CTPYKTYPUPOBAHHBIE TAHHBIE /711 UX TIepe/layt MO CETH.

Wtak, ecam Bbl XOTUTE BOCIIPOU3BOAUTD BCE HAIIM JAEHCTBUS, CO3/IaiiTe JIOKAIbHBIN
penosurtopuii Subversion:

$ mkdir /tmp/test-svn
$ svnadmin create /tmp/test-svn

3arem pa3peainTe BCEM I10Jb30BaTE/IAAM BHOCUTb USMEHEHUS B revprops. [[]I}I 9TOro
potiie Bcero Jo6aBUTh ClieHapuii pre-revprop-change, Bceria 3aBepiiaonuii paboTy
C HYJIEBBIM KO/IOM:

$ cat /tmp/test-svn/hooks/pre-revprop-change

#!/bin/sh

exit o;

$ chmod +x /tmp/test-svn/hooks/pre-revprop-change

Ha atom arame MOXKHO CHHXPOHU3UPOBATH ATOT MPOEKT CO CBOUM JIOKATBHBIM KOM-
MBIOTEPOM, BBI3BaB KOMAH/Iy svnsync init u ykasaB 17151 Hee UCXOAHBIN 1 T1eJIeBON
PEeno3nTOpUn:

$ svnsync init file:///tmp/test-svn http://progit-example.googlecode.com/svn/

JTto HaCTpOUT CBOIICTBA HeO6XO,ZII/IMI)IM UL CUHXPOHU3AIInn O6p3.30M. TeHepb BBITIOJTHUM
KJIOHMPOBaHME KO/a:

$ svnsync sync file:///tmp/test-svn

Committed revision 1.

Copied properties for revision 1.

Transmitting file data .......cciiiiiiiiiiiinnnnn, [...]

Committed revision 2.

Copied properties for revision 2.

[...]

Jra omneparys 3aHUMAeT BCEro HECKOJIbKO MUHYT. Ho ecyin TonbITaThest CKOMMMPOBATH
VCXO/IHBIN PErTO3UTOPUIT He B JIOKAJIBHBIN, a B JIPYTON y/IaJl€eHHbIN PETIO3UTOPUIA, TIPO-
I[eCC MOJKET 3aHSTh IIOUTH Yac, XOTs1 KOIIMPOBAHMIO NoziBepraioTcs MeHee 100 KOMMUTOB.
Cucrema Subversion cHaya/ia KOIMpyeT Kaablii (pails1, 3aTeM [epechLIaeT ero B Apyroi
PEMO3UTOPHil. ITO 10 CMEITHOTO HEPAIMOHATIBHO, HO IPYTOTO TPOCTOTO CIOcoba BbI-
TIOJTHEH ST IAaHHON OTIepaIluy He CYIIECTBYeT.

Hauano paboTthl

Nrak, y Bac ectb Subversion-pemnosutopuii ¢ mpaBoM 3alicH, a 3HAYUT, MOKHO
MO3HAKOMUTHCS CO CTAHAApTHBIM pabouymnm mpoiieccoM. Haunem ¢ Koman/pl git svn
clone, KoTOpas 1eJIUKOM UMIoptTupyer Subversion-pernosuropuii B okanbHbiii Git-
peno3utopuit. HarrommntaeM, 4To Py UMITOPTE M3 HACTOSIIIETO PETIO3UTOPHS B CCTEME
Subversion ciemyer samenuTs B Kojie aapec file:///tmp/test-svn peanbabiMm URL-
azipecoMm:
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$ git svn clone file:///tmp/test-svn -T trunk -b branches -t tags
Initialized empty Git repository in /private/tmp/progit/test-svn/.git/

rl = dcbfb5891860124cc2e8cc616cdedd2624897125 (refs/remotes/origin/trunk)
m4/acx_pthread.m4

m4/stl_hash.m4
java/src/test/java/com/google/protobuf/UnknownFieldSetTest. java
java/src/test/java/com/google/protobuf/WireFormatTest.java

> > > >

r75 = 556a3ele7adlfde@a32823fc7e4do46bcfd86dae (refs/remotes/origin/trunk)

Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-svn/
branches/my-calcbranch,

75

Found branch parent: (refs/remotes/origin/my-calc-branch) 556a3ele7adlfde@a32823fc
7e4do46bcfd86dae

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

ITOT KOJI 9KBUBAJIEHTEH BBITIOJIHEHUTO 110 yKazanHoMy Bamu URL-azpecy nByx komanm;
git svninit, asarem git svn fetch. [Iporecc n3BaeueHns JaHHBIX 3aHUMAET HEKOTO-
poe BpeMst. TecTOBBIN IPOEKT MMeeT BCEro 75 KOMMUTOB, 1 6a3a ero Kojia HeBeJIMKa, HO
cucrteme Git TPUXOANTCS 11O OT/IETBHOCTH ITPOBEPSTH KAXK/IYIO Bepcuio ¢haiiyia u ies1aTh
/71T Hee KOMMUT. B cirydae mpoexTa ¢ ThicsTYaMi KOMMUTOB 3TOT TIPOIECC MOJKET 3aHSTh
HECKOJIbKO YacOB UJIH JIaKe THEH.

3anuch -T trunk -b branches -t tags coobuaer cucreme Git, 4To B JAHHOM PEIIO3UTO-
puu Subversion ucmosb3yercst cTaHapTHAs CUCTEMA CO3[[AHUsT BETOK U T€roB. EcJin Bb
IpUMEHSeTe /71T CTBOJIOB, BETOK MJIU TETOB HECTaHAAPTHBIE UMEHA, TIOMEHSIITe JaHHbIe
napamerpbl. Ho Tak Kak yKasaHHbII BAPUAHT ABJSETCS OOMIEIPUHSATBIM, 9TOT (hparMeHT
MO’KHO 3aMEHUTDH cOoKpalienueM —-s. OHO yKa3bIBaeT Ha CTAHAAPTHYIO KOMIIOHOBKY U
IIPUMeEHSeT BCe IepeyncieHHble TapaMeTpbl. To ecTh IepByI0 CTPOKY KO/a MOXKHO 3a-
MUCaTh U TAK:

$ git svn clone file:///tmp/test-svn -s

K aToMy MOMEHTY y Bac J0Ji:KeH ObITh hyHKIMOHUPYoInil Git-perno3uTopuii ¢ UMmop-
TUPOBAHHBIMU TY/Ia BETKAMU U TeTaMu:

$ 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-2.0.2rcl
remotes/origin/trunk

O6paTnTe BHIMaHKE, KAKMM 006Pa3oM 9TOT MHCTPYMEHT NpeAcTaBasger Subversion-rern
B BUJIE YIQJIEHHBIX CCBIIIOK. PaccMOTpyM 3T0 GoJtee moApoOHO MPU MOMOIIH CIIyKeOGHOI
Git-koman/bl show-ref:



$ git show-ref

556a3ele7adlfde@a32823fc7e4do46bcfd86dae
0fb585761df569eaecd8146c71e58d70147460a2
bfd2d79303166789fc73af4046651a4b35c12feb
285c2b2e36e467dd4d91c8e3cOcPel750b3fe8ca
cbda99cb45d9abcb9793db1d4f70ae562a969f1e
29f0742a89e826d619d30808ce5ae3ffe711feda
556a3ele7adlfde@a32823fc7e4do46bcfd86dae
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refs/heads/master
refs/remotes/origin/my-calc-branch
refs/remotes/origin/tags/2.0.2
refs/remotes/origin/tags/release-2.
refs/remotes/origin/tags/release-2.
refs/remotes/origin/tags/release-2.
refs/remotes/origin/trunk

0.1
0.2
0.2rcl

ITpu knonuposanuu ¢ Git-cepsepa cucrema Git HUYero nogOOHOTO He JENAeT; BOT Kak
cpasy ke TI0CJIe ATOI MPOIEAYPHI BHITJISIUT PEMOZUTOPUI C TEraMMU:

$ git show-ref

c3dcbe8488c6240392e8a5d7553bbffcbof94efo
32ef1d1c7cc8c603ab78416262cc421b80a8c2df
75f703a3580a9b81ead89fel138e6da858c5bal8

refs/remotes/origin/master
refs/remotes/origin/branch-1
refs/remotes/origin/branch-2

23f8588dde934e8133c263c6d8359b2ae0951863
7064938bd5e7ef47bfd79a685a62cle2649e2ce7
6dcb@9b5b57875F334f61aebed695e2e4193db5e

refs/tags/ve.1.0
refs/tags/ve.2.0
refs/tags/v1.0.0

Cucrema Git u3BJeKaeT Terw HANPSIMYIO B
KaK yJIaJeHHbIe BETKU.

nanky refs/tags, a He paccMaTpUBaeT UX

OTnpaBka KOMMUTOB B cucTeMy Subversion

Tereps, Korzga y Bac ectb pabounil Peno3uTOPUil, MOKHO II0PabOTaTh HaJ| IIPOEKTOM 1
OTIPABUTH U3MEHEHSI 0OPATHO HA CEPBEP, TI0 CYTH, UCIIOJB3Ys cucTeMy Git Kak KIHeHT
st SVN. OrpenaktrpoBaB (haiis 1 3auKCUpoBaB BHECEHHbBIE B HETO M3MEHEHUS, BbI
MOJIyYUTE KOMMUT, CYIECTBYOIIUH TokaabHo B Git, Ho otcyTeTBytomuii Ha Subversion-
cepsepe:

$ git commit -am 'Adding git-svn instructions to the README'

[master 4af61fd] Adding git-svn instructions to the README
1 file changed, 5 insertions(+)

3HAYNT, UBMEHEHUS CJIEYET OTIPABUTH Ha cepiep. OOparnTe BHUMAHNE, KaK H3MEHUJICST
HMPUBBIYHBIN c110cob paboTsl ¢ Subversion, — Terepb MOKHO CIEJIATH CPa3y HECKOIBKO
KOMMUTOB JIOKAJIbHO U OJJTHOBPEMEHHO OTIIPaBUTH UX Ha Subversion-cepsep. 1o jena-
eTcs KoMaHoi git svn dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README.txt
Committed r77
M README.txt
r77 = 95e0222ba6399739834380ebl0afcd73e0670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fd6ffel and refs/remotes/
origin/trunk
Resetting to the latest refs/remotes/origin/trunk

Iror Koj Geper Bce KOMMUTBI, KOTOPbIE Bbl 100aBUIN K KoLy ¢ Subversion-cepsepa,
(buKcupyeT cocTostHMe Kask/A0ro U3 HuX B Subversion u nepenucpisaer JoKajabHbIe



366 Maea 9 e Git 1 Apyrve cUCTeMbl KOHTPOSISE BEPCUiA

Git-KOMMUTBI, JOOABJIASA K HUM YHUKAJIbHBIN MaeHTH(GUKATOP. BakHo IOHMMATh, 4TO
IIpr 3TOM MEHAIOTCA BCE€ KOHTPOJIbHbBIE CYMMbI SHA-1 Bamux koMMHUTOB. YacTU4YHO
MMEHHO TT03TOMY HE CTOUT OHOBPEMEHHO pa6OTaTb C YIaJIEHHBIMUW BEPCUAMU Balll€ro
npoekTa Ha ocHoBe Git u Ha Subversion-cepsepe. ITocMoTpeB Ha TOCIEAHUI KOMMMT,
BbI OOHAPYKHTE, YTO TaM HOSIBUJICS HOBBIN naeHTudukarop git-svn-id:

$ git log -1

commit 95e0222ba6399739834380ebl0afcd73e0670bc5

Author: ben <ben@ob684db3-b064-4277-89d1-21af03df0a68>
Date: Thu Jul 24 ©3:08:36 2014 +0000

Adding git-svn instructions to the README

git-svn-id: file:///tmp/test-svn/trunk@77 ©b684db3-b064-4277-89d1-21af03df0a68

OG6paruTe BHUMaHUE, 4TO KOHTPOJIbHAst cyMMa SHA, koTopas mociie ncxonHoii (pukcarmm
COCTOSIHMS HaYMHAJIach ¢ 4af61fd, Terniepb HaunHaeTcs ¢ 950222, Ecyin Bb XOTUTE OT-
HPABJISITh PE3YJIBTAT CBOETO TPY/ia oHOBpeMeHHO Ha Git- u Subversion-cepsepbl, iepBbiM
JIeJIOM BBIIIOJIHITE OTIIPaBKy (KoMamo0ii dcommit) Ha Subversion-cepsep, motomy 4to
3TO MEHSET JaHHbIe Balllero KOMMUTA.

CkauyMBaHVe U3MEHEeHUM

[Ipu coBMecTHON paboTe TO U /1eJI0 BO3HUKAET CUTYaIHs, KOTa KTO-TO U3 KOJLIer
yCIeBaeT OTIPABUTh U3MEHEHUs Ha cepBep paHbllle, B Pe3yJibTaTe BOZHUKAET KOH-
baukT causanst. Banm KoMMUTBI Oy T OTBEpraThest, IOKa BbI He 100aBUTe HapabOTKN
KOJLIErH K CBOMM. B ciryuae ¢ KoMaHIo# git svn aTa cuTyaius BHITJISANT CIELYIONUM
obpasoM:

$ 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: d5837c4b461b7c0e018b49d12398769d2bfc240a and refs/remotes/origin/trunk differ,
using rebase:

1100644 100644 f414c433af0fd6734428cf9d2a9fd8bak@adald5 c80b6127ddo4f5fcda218730dd
f3a2da4eb39138

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.

Jlnist pertreHust ipoGJIeMbl BOCIIOIb3YITECh KOMaH/I01 git svn rebase, kotopast 3abeper
C cepBepa Bce U3MEHEHUST, IOKa OTCYTCTBYIOIINE Y BAaC, U IEPEMECTHT BAIllN JIOKATTbHBIE
HapabOTKH MOBEPX COepsKallell UX BETKHU:

$ 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
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W: eaa@29d99f87c5c822c5¢c29039d19111ff32ef46 and refs/remotes/origin/trunk differ,
using rebase:

1100644 100644 65536c6e30d263495c17d781962cfff12422693a b34372b25ccf4945fe5658fa38
1b075045e7702a

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.

ITocie aTOrO pPE3yIbraThl Balllero TPy/a PaciookKarcs MOBepX JaHHbIX ¢ Subversion-
cepsepa. To ecTb Terepb UCTOPHS CTAJIA JIMHEHHON U MOKHO CIIOKOHHO BOCIIOJIb30BATHCS
KOMaH/10i1 dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README. txt
Committed r85
M README. txt
r85 = 9c29704ccPbbbed7bd58160cfb66cb9191835cd8 (refs/remotes/origin/trunk)
No changes between 5762f56732a958d6cfda681b661d2a239cc53ef5 and refs/remotes/
origin/trunk
Resetting to the latest refs/remotes/origin/trunk

O6patuTe BHUMaHHUE, 9TO B oTamure ot Git, T/ie epe OTIpaBKoil JaHHBIX Ha cepBep
Bcerzia TpeGYeTCst BBITIOMHATD JIOKATLHOE CIUSHUE CBEKUX U3MEHEHUI 13 YIATeHHOTO
PETO3UTOPHSI € PE3YIIbTaTaMU BAIIeTo TPY/a, KoMaHaa git svn TpeGyeT ATOro ToJIbKO
B cirydae KoHpunKTa (MMeHHO Tak dyHKIHoHupyer Subversion). Ecin kT0o-TO BHEC
U3MEHEHUsI B OJIUH (haiis, a BbI — B APYTOH, KoMaHa dcommit cpaboraer 6e3 mpobiem:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...

M configure.ac
Committed r87
M autogen.sh

r86 d8450bab8a77228a644b7dc0e95977ffc6ladff7 (refs/remotes/origin/trunk)
configure.ac

r87 = f3653ea40cbde26b6281lcecl02e35dcbalfel7c4 (refs/remotes/origin/trunk)

W: a0253d0673216910722020390d9fefd2b1d92806 and refs/remotes/origin/trunk differ,
using rebase:

1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493¢c18 e757b59a9439312d80d5d43bb6
5d4a7de389ed6d

M autogen.sh

First, rewinding head to replay your work on top of it...

=

O6 9TOM BaXKHO TIOMHWTD, TaK KaK B PE3yJIETaTe TPOEKT OKA3BIBAETCS B COCTOSHIHN, HE
CyILecTBYIOILIEM HU y Bac, HU Ha MallliHe KoJulerd. B ciyyae HecoBMeCTUMBIX, HO He
KOH(DIUKTYIONNX M3MEHEHUH MOTYT BO3HUKHYTH CJIOJKHO IMATHOCTHPYEMBbIE TPOOTIEMBI.
Git nosBoJisieT nepes OTIIPABKOM U3MeHEHUIT Ha cepBep IOJHOCTLIO IPOTECTUPOBATD
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COCTOsAHME TTPOEKTAa Ha CTOPOHE KJIMEHTa, B TO BpEM:A KaK B SVN neb3s 6bITb yBEpPEH-
HBIM 1a’Ke B UICHTUYHOCTU COCTOSIHUI HEMOCPEe/ICTBEHHO ITEPE/ BBITIOJITHEHNEM KOMMHUTA
" 110CJIe Hero. HOSTOMy M3BJIEKATEe N3MEHEHUS C Subversion-cepBepa Iroyaliie, faxe
€CJINU Bbl HE CO6I/Ipa€Ter (bl/IKCI/IpOBaTb COCTOAHUE CBOUX (l)aflJIOB. IIJIF{ CKauynBaHUA
HOBBIX /TaHHbIX MOJKHO ITI0JIb30BaTbCA KOMaHZ[OfI git svn fetch, HO Jiydlie MpuMeHATb
KOMaHy git svn r‘ebase, KOTOpas HE TOJIbKO U3BJICKAET /TaHHbIC, HO 1 O6HOBJIH€T Ballln
JIOKaJIbHbI€ KOMMMUTDI:

$ git svn rebase

M autogen.sh
r88 = c9c5f83c64bd755368784b444bc7a0216cclel7b (refs/remotes/origin/trunk)

First, rewinding head to replay your work on top of it...
Fast-forwarded master to refs/remotes/origin/trunk.

[Tepuonuyeckoe BbiOTHEHNE KOMAHIbI git svn rebase mojiepKuBaeT akTyajabHoE
COCTOAHUE JIOKAJIbHOU Bepcuu kozia. Ho npumeHsaTh ee ciefyeT TOAbKO IPU IIYCTOHN
paboueii nanke. Eciin y Bac ecTb JIOKaJIbHble U3MEHEHHU s, CKDOUTE UX MJIM Ha BPEMsI 3a-
(dbukcupyiite, nnade Komana git svn rebase, 00HAPYKUB, 4TO [IePEMEIIEHIE TIPUBEIET
K KOH(DJIUKTY CAUSAHSL, OCTAHOBUT CBOIO PaboTy.

Mpobnemsbl ¢ BeTkamu B Git

Kax Tosbko pabounii npoiiecc ¢ ucnonabsopanreMm Git cTaHer [ Bac IPUBBIYHDIM,
Bbl, CKOPEE BCETr0, 3aXOTUTE CO3/IaBaTh TeMATUYECKIE BETKU, PaO0TATh B HUX U CJIMBATD
Pe3yJIbraThl TPy/ia B OCHOBHYO BeTKy. Ho eciit BbI oTTipaBiisieTe aHHble Ha Subversion-
cepBep KOMaH/IOH git svn, HY:KHO OyIeT KasKblil pa3 mepeMeIaTh CBOK paboTy B OHY
BETKY, a HE CJIMBATh BETKH APYT ¢ ApyroM. Bexb B cucreme Subversion mcmosbsyercst
JITHEHast ICTOPUS, ¥ CJIUSTHIE B CTHIIE cucTeMbl Git He mpakTukKyetcst. COOTBETCTBEHHO
mpeobpasyst CHUMOK cOCTOsTHEsI B Subversion-koMMuT, KOMaHa git svn yuuThiBaet
TOJIBKO TIEPBOTO TPE/IKA.

ITpemmonoxuM, HAIIA UCTOPHUST BBITJISIIUT CJAELYIONIM 06Pa30M: BbI CO3/IaH BETKY
experiment, 1Ba pasa 3ayMKCUPOBAIM BHECEHHbIE B Hee M3MEHEHUS U CJIUJIN ee 00paT-
HO B BeTKy master. B aTom ciydae komanza dcommit acT HaMm CJieyTonuil pesyasTrar:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M CHANGES. txt
Committed r89
M CHANGES. txt
r89 = 89d492c884ea7c¢834353563d5d913c6adf933981 (refs/remotes/origin/trunk)
M COPYING.txt
M INSTALL.txt
Committed r9o
M INSTALL.txt
M COPYING.txt
r90 = cb522197870e61467473391799148f6721bcf9a@ (refs/remotes/origin/trunk)
No changes between 71af502c214bal3123992338569f4669877f55fd and refs/remotes/
origin/trunk
Resetting to the latest refs/remotes/origin/trunk
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Wrak, komManga dcommit mpekpacHo paboTaeT B ciydae BETKU ¢ 00beINHEHHON HCTOPUENL.
Opnaxo nmocMoTpes Ha uctopuio Git-mpoekra, BbI 0OHAPYKUTE, YTO HI OAUH U3 BAIINX
KOMMUTOB B BETKe experiment He nepenucan — Bce U3MEHEHUs MOSIBUJINCH TOJTHKO
B SVN-Bepcun Kak OQ1H OOIIUN KOMMUT.

[Tosb3oBaTe b, CKOMMPOBABIIHI cebe PE3YIBTAThI BAIIIEro TPY/IA, MOJTYINT €IUHCTBEHHBIN
KOMMHUT CO BCEMU N3MEHEHUSIMH, Kak Gy/ITO BBI TPHUOETIN K KoMaH/ie git merge - -squash;
JIAHHBIX O TOM, KTO BHEC M3MEHEHHUsI ¥ KOT/la OHU ObLIN 3aDUKCUPOBAHBI, He OYIET.

BeTkun B Subversion

Betrsiienue B cucreme Subversion orsmyaercs ot aToii ripoueaypsl B Git; 1109TOMY 110
BO3MOKHOCTH ITpuleraiiTe K Hell Kak MOKHO peske. Tem e MeHee Komanzga git svn mo-
3BOJISIET CO3/1aBaTh BETKK B cucteme Subversion u pabotarhb ¢ HUMHU.

Co3paHue HoBoW SVN-BeTKMu
Hosy1o Betky B cricteme Subversion cosmaer komanga git svn branch [uma seTku]:

$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r9o0 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) cb522197870e61467473391799148f672
1bcf9a0@

Following parent with do_switch

Successfully followed parent

r91 = f1b64a3855d3c8dd84eeef10fa89d2711584302 (refs/remotes/origin/opera)

MpbI nostygaem TOT JKe camblii Pe3yJIbTaT, YTO W B cjiydae KOMaH/bl svn copy trunk
branches/opera, npocro feiicTBue BbimosHsieTcst Ha Subversion-cepsepe. meiite B
BULY, YTO KOMAaH/Ia He IIEPEBO/IUT BAC aBTOMATUYECKH B 3TY BETKY; €CJIM 3a(DUKCUPOBATH
B 9TOT MOMEHT COCTOSHUE U OTIIPABUTD €TI0 Ha CEPBEP, OHO MONa/eT B BeTKy trunk, a He
B BETKY opera.

Mepexon c BETKM Ha BETKY

Cucrema Git oripe/iesisieT, B Kakyio BETKY TOMECTUTb KOMMUTBI, OTIIPABJIsSieMble KOMAHIOH
dcommit, o BUIY BepIinHbI J1060it n3 Subversion-BeTok B Baliieit UCTOPUU — Be/b Y
BAC JIOJUKHA OBITH BCETO OJ[HA TaKast BETKA, TIOCJIE/HSIST B HCTOPUH BETBJIEHUN € METKOI
git-svn-id.

Jliist oTHOBPEMEHHO# pabOThI ¢ HECKOJBKUMK BETKAMU MOKHO HACTPOUTH JIOKAJIbHbIE
BETKHU TakuM 06pa3oM, 4ToObI KoMaHa dcommit oTpaBJisiia KOMMUTBI U3 HUX B OITpe-
nenernbie Subversion-seTku. JIJIst 9TOTO CJlelyeT HAUMHATH JOKATbHBIE BETKU OT MM-
HOPTHPOBAHHOIO Subversion-KoMMuUTa U3 Hy’KHOI yaaneHHol BeTku. Hampumep, uTo0bt
MOJTyYUTh BETKY Opera JIJist He3aBUCUMOIT pabOTBI, BBITIOIHUTE CJIEAYIONYI0 KOMAH/LY:

$ git branch opera remotes/origin/opera
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Terepb cUTh IAHHbBIE U3 BETKU opera B BeTKY trunk (Baiiry BeTKy master) MOXKHO 0ObIY-
HO#T KoMaH/0l git merge. Ho HysHO Gy/eT co3uaTh AeTaibHoe coobieHre (hukcarmm
(BOCIIOJIE30BABIINCH TAPAMETPOM M), HHAUE BMECTO MOJIE3HON MHMOPMAIIUK TaM Oy/1eT
Harcano «Merge branch operas.

Tem He MeHee ciielyeT TTOMHUTD, YTO MYCTh BBl M BBITIOJTHSIETE ATY OTEPaIlnio KOMaH-
10ii git merge, 0ObeMHEHNE TIPOUCXOANT HAMHOTO MIPOIILe, YeM 0ObIaHO B Subversion
(Tak kak crucrema Git aBTOMATHYECKU BHIOMPAET MOAXOMSIIYIO OCHOBY /IS CTUSTHIIS ),
U TPAIUITMOHHOTO /IJ1sT Git KOMMUTA CJIUSTHUS BBI He TTOJTydnTe. Besib 9TH TaHHbIe HY;KHO
OTIpaBJIsITh Ha Subversion-cepsep, KOTOPbIiT He yMeeT paboTaTh ¢ KOMMUTAMI, UMEO-
muMu 6oJiee OHOTO MPEKa; MMEHHO MTOTOMY MOCJIe OTIIPABKU BB TTOJYYHUTE €IUHbBIIT
KOMMMUT, B KOTOPBII BTUCHYTHI BCe MI3MEHEHUs U3 IpyToii BeTku. [locie cusiaust oiHoi
BETKH C JIPYTOI HETb3sT TPOCTO BEPHYTHCS K paboTe, Kak aTo 00bYHO femaercsa B Git.
Komarita dcommit ynasisteT Bce JTaHHDBIE O TOM, U3 KAKOH MMEHHO BETKH OBLIH CJIUTHI 13-
MEHEHVIS], UTO JIETAET BCe MOCTEYIONINE BHIUMCTEH ST 6a3bl CAUSHIST HEKOPPEKTHBIMI.
Dakruueckn KoMaHa dcommit B IAHHOM CJIyYae JIaeT BaM TaKOi Pe3yJibTaT, KaK eciu
6B BMECTO KOMaHIbI git merge BBI BOCTIONH30BANNCH KOMAH/OM git merge --squash.
ITpocThix crmoco60B n36eKaTh MOAOOHOM CUTYAIINH He CYIECTBYET, TOTOMY YTO CHCTEMA
Subversion He ymeet coxpansaTh 9Ty uHbopMaiuio. [109TOMY HCTONB3YsT ee B KaueCcTBe
CBOETO CepBEPA, BBI TIOCTOSHHO OGy/eTe CTATKUBATHCS ¢ OTpaHudeHuIMI. 36aBUThHCS
OT TIPO6TEM MOYKHO, TOTLKO YIATIB JIOKATHLHYTO BETKY (B IAHHOM CJTydae BETKY opera)
MOCJTe CJIMBA TAHHBIX U3 Hee B BETKY trunk.

Subversion-KoMaHAabl

MHcTpyMeHTapuil KoMaHAbl git svn BKioUaeT B ceOst HAOOp KOMaH/I, 00JIETYArOIIIX
nepexofi k cucreMe Git, mpeniaras (yHKITMOHAIBHOCTD, AaHAJIOTUIHYIO TOH, KOTOPast
npumensieTcst B Subversion. PaceMOTprM HECKOIBKO TAKIX KOMAaH/L.

Uctopus B ctune SVN

Ecom 8o ipuBbiKiz paboTath ¢ Subversion u XoTuTe IIpoCMaTpUBaTh HCTOPUIO KOMMUTOB
B TOM BHJIE, B KAKOM OHA BBIBOJUTCS MMEHHO 3TOH CUCTEMOMH, MCIIOJIb3ylTe KOMAH/Y
git svn log:

$ 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

Y KoMaH bl git svn log CyIeCTBYIOT ABe BasKHbIE 0COOEHHOCTH. Bo-TIepBBIX, OHA paboTaer
JIOKAJIBHO, B TO BPeMsI KaK KOMaHa svh 1og sanpaiinsaer aHHble ¢ Subversion-cepsepa.
Bo-BTOpBIX, OHa TIOKa3bIBaET TOJbKO KOMMUTHI, IlepeiaiHbie Ha Subversion-cepsep.
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Jlokasnbubie Git-KOMMUTEI, K KOTOPBIM ellle He ObljIa IIpuMeHeHa KoManga dcommit, me
MOKa3bIBAIOTCST; KaK 1 KOMMUTBL, KOTOPBIE 3a 9T0 BpeMs 100aBuin Ha Subversion-cepsep
npyrue nosb3oBaTesn. MaKTUUECKN BaM MPEIOCTABIISIETCS TOCIeHee N3BECTHOE CO-
CTOsIHME KOMMUTOB Ha Subversion-cepsepe.

KommeHTapum B ctune SVN

IToxo6HO ToMy, Kak KoMaHAa git svn 1log BO MHOTOM dMYJIMPYeT KOMaHLy svn log,
HKBUBAJEHTOM KOMaH/IbI svn annotate saBisgercsa komaHza git svn blame [OANN].
Pesyibrar ee paboThbl BBITJISIAUT TaK:

$ git svn blame README.txt

temporal Protocol Buffers - Google's data interchange format
temporal Copyright 2008 Google Inc.

temporal http://code.google.com/apis/protocolbuffers/
temporal

22 temporal C++ Installation - Unix

22 temporal =======================

2 temporal
79 schacon Committing in git-svn.
78 schacon

2 temporal To build and install the C++ Protocol Buffer runtime and the Protocol
2 temporal Buffer compiler (protoc) execute the following:
2 temporal

JTa KOMaH/1a TOKe He TIOKa3bIBaeT KOMMUTBI, BBITOJTHEHHBIE JIOKATBHO cpesicTBaMu Git
WJIA OTIIPABJIEHHBIE 32 HTO BpeMsi Ha Subversion-cepsep ApyruMu MoJib30BaTESIMU.

OaHHble SVN-cepBepa

Jl7151 mosrydennst cBe/IeHti, TIpeIocTaBIsIeMbIX KOMaH/I0H svn info, NCTob3yiiTe KOMaHy
git svninfo:

$ 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-be@5-5f7a86268029
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)

Amanornaso komangam blame u log, 9Ta KOMaH/a JAeCTBYET JOKAJIBHO U TTOKAa3bI-
BaeT MHPOPMAINIO, aKTyaJbHYI0 Ha MOMEHT IocJjeHero obpaiierus k Subversion-
cepBepy.

NrHopupoBaHue Toro, 4to UrHopupyet Subversion

Ecou B ckonmpoBanu cebe Subversion-penosutopuii ¢ 3alaHHBIMU CBOMCTBa-
MU svn:ignore, cKopee BCEro, BbI 3aXOTUTE HACTPOUTH COOTBETCTBYIOIME (haiiirbr
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.gitignore, uTo6bI coryuaiito He 3auUKCUPOBATH (haiiiIbl, KOTOPBIE BaM HE TPEOYIOTCSL.
C 21011 3a124€ii BaM TIOMOTYT CITPABUTHCA /IBE KOMAHIbI, CBI3aHHbIE ¢ git svn. Bo-1miepBbix,
3TO KOMaH/ia git svn create-ignore, aBTOMaTHYECKHU CO3/IAIONIAS COOTBETCTBYIONINE
(aiinel . gitignore, KOTOpbie MOKHO GYIET BKIIOUUTD B CIEAYIONNNA KOMMUT.

Bropas komanna, git svn show-ignore, BBOAUT B CTaHAAPTHBIHN MOTOK BBIBO/IA CTPOKH,
KOTOPBbIE CJIeyeT BKIIOUNTD B (pails . gitignore i nepenarnpasienus BbIBojA B (hails
UCKJIIOYEHUIT ITPOeKTa:

$ git svn show-ignore > .git/info/exclude

B arom caryuae daiinbr . gitignore He GyayT 3aX1aMisATh IPOEKT. IMEHHO Tak cieyer
MOCTYTIATh, €CJIU BBI SIBJISIETECH €/IMHCTBEHHBIM [TOJIb30BaTeeM cucteMbl Git B rpyTiie,
YjIeHbl KOTOPOI paboTatoT ¢ Subversion n KOTOPbIM He HYsKHBI (baiiyibl . gitignore
B TIAITKaX MPOEKTA.

MoaBoas utorun

NHCcTpyMeHTBI, KOTOpBIE TTPeIocTaBsgeT KOMaH/Aa git svn, Mose3Hsl B CUTyalnmy,
KorjJa BaM Ipuxogutcs paborats ¢ Subversion-cepsepom uim Baiia cpeia paspaboT-
K 110 KaKUM-TO TIPUUUHAM TpeOyeT B3anMoJIelcTBUS ¢ aTuM cepBepoM. Ho caemyer
MTOMHUTD, UTO B 3TOM CJIyJae BbI UMeeTe JIeJI0 ¢ ypesanHoii Bepcueit Git. B mpotuBHOM
cilydae MOKHO CTOJIKHYTBCS ¢ TIPoOIeMaMu TIPeoOpaszoBaHust, COMBAIOIIUMIE C TOJIKY
KaK Bac, Tak 1 Bamux KoJjuier. M36eskaTh HEIPUATHOCTEN IOMOKET HECKOJIBKO PEKO-
MEH Al

Q Coxpansiite Git-ucTopuio JUHENHOI, 6e3 CO3MaHHbIX KOMaH/I0ii git merge KOMMUTOB
causiaust. Beto paboTy, KoTopast BBIIOJHSIETCS] BHE OCHOBHOI BETKH, I00ABIISTIATE Ty /1A
IyTeM IepeMellleHs], a He CIUSTHUSI.

O He HyskHO HacTpauBaTh s cebst oTaeabHbIN Git-cepBep. Bbl MOKeTE MOJIB30BATHCS
TaKUM CEPBEPOM, YTOOBI YCKOPHUTD MPOIEAYPY KIOHUPOBAHMS JJISI HOBBIX paspa-
GOTUYMKOB, HO He OTIPABJIsIiiTe Tya MaTePUaJbl, He UMEIOIIe MeTKN git-svn-id.
Bo3MosKHO, HMeeT cMbICJ 100aBUTh XYK pre-receive, KOTOPbIA OyAeT IPOBEPSITH
Bce co00IIeHNsT (DUKCAIIUN HA HAJIMYKe 9TOI METKHU U IIPEPhIBATh OTIIPABKY HE MMe-
IOIHUX €€ KOMMHUTOB.

[Ipu cieroBarny aTUM ripaBrsiaM pabota ¢ Subversion-cepsepoM cTaHoBUTCst GoJiee HITH Me-
Hee cHocHOM. Ho ecaint ecTh BO3MOKHOCTD Hepexojia Ha 00bruHbiil Git-cepsep, 910 Hy K-
HO c/lesiaTh, TaK Kak MPOEKT U paboyas rpymniia oT aTOTO TOJBKO BBIUTPAIOT.

Git n Mercurial

DVCS-nipoctpanctBo He orpannumnBaercs cuctemoii Git. B HeM cyiiecTByeT n MHOXKECTBO
JPYTHX CUCTEM, Y KasKI0H M3 KOTOPBIX CBOH TIOJIXO/ K YIIPABJIEHUIO BepcrsiMu. Bropoii o no-
myspHocTy nocste Git siistercs cuctema Mercurial, Bo MHOrIX oTHOIIEHHSIX cxoaHas ¢ Git.
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Ecau BB mpeamounTaere moab30BaThesa cucteMoil Git, Ho BBIHYKAeHbI paboTaTh ¢
IIPOEKTOM, yIIpaBJIeHIe BEPCUSIMU KOTOPOro OTAAHO Ha OTKYI cucTeMe Mercurial, ecth
crioco6 npesparuth Git B kauenTa g pabotsl ¢ penosutopueM Mercurial. Tak kax
Git pekpacHo o0maeTcs ¢ yaaleHHbIMI PEIO3UTOPUSIMHE, BPS JIU BaC YAUBUT TOT
(akT, 4TO B JAHHOM CJTyuyae MOCT peaju3yeTcsi B BUJEe yaJIeHHONW BCIIOMOTATENbHON
dbynkmuu. Ona nazsiBaetcst git-remote-hg u goctymnHa no ajpecy https://github.com/
felipec/git-remote-hg.

YTunuTta git-remote-hg

[TepBBIM fres10M CIeyeT yCTaHOBUTD TPOTpaMMy git-remote-hg. /loctaTouno momecTuTh
€€ 110 JOCTYTIHOMY aJpecCy:
$ curl -o ~/bin/git-remote-hg \

https://raw.githubusercontent.com/felipec/git-remote-hg/master/git-remote-hg
$ chmod +x ~/bin/git-remote-hg

[Ipeamonaraercst, uto manka ~/bin BXoIUT B Ballly nepeMeHHy0 $PATH. ¥ aToii Bcriomo-
raTeJIbHOI MPOTPaMMBbI €CTb ellle O/{Ha 3aBUCHMOCTh: Mercurial-6ubanoreka st sI3bIKa
Python. Eciii 5TOT 13bIK y Bac yCTaHOBJIEH, TPOCTO BBITIOJHUTE KOMAH/LY:

$ pip install mercurial
(Ecam aToro s13p1ka y Bac Moka HeT, ckavaiiTe yCTAaHOBIINK ¢ caiiTa https://www.python.org/.)

Haxkowerr, nam norpebyercst Mercurial-knuent. Eciii oH 110Ka y Bac OTCYTCTBYET, CKa-
yaliTe ero co CTpaHuIlb! http://mercurial.selenic.com/.

Tenepp Bce ToTOBO K padoTe. Bam HyskeH Tosibko Mercurial-penosuTopuii, B KOTOPbIii
Oy/yT OTIPABJISATHCS PE3yJIbTaThl Baliero Tpy/a. K cuactbio, [J1st 9TOro moaxoauT Jo6oi
penosuTopuii Mercurial, moaTomy Mbl IpocTo BocnoJbayeMcst pernosutopuem <hello
world», npegHasHaYeHHBIM /I OCBOEHMsI cricTeMbl Mercurial:

$ hg clone http://selenic.com/repo/hello /tmp/hello

Hauano paboTthl

Tenepb y Hac ecTb penoO3UTOPUIT HAa CTOPOHE cepBepa U MOKHO PACCMOTPETb TUIINYHBII
pabounii mporecc. Boi yoeuTech, 4To B JAHHOM CJIy4ae CHCTEMbI BO MHOTOM MTOXOKH,
MOTOMY 0COOBIX TIPOGTIEM HE BOSHUKACT.

Kaxk Bcera mpu pabote ¢ Git, MbI TIEPBBIM J[CJIOM BBITIOJHIEM KJIOHUPOBAHUE:

$ 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
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O6paTuTe BHUMaHWE, 4TO I KIOHUPOBaHus Mercurial-perno3utopust Mbl BOCTIONIB30-
BaJINCH CTAaHAAPTHON KoMaH 1011 git clone. [lesio B ToM, uyTO ITporpamma git-remote-hg
(byHKIIMOHUPYET HA TOCTATOYHO HU3KOM YPOBHE, UCTIOJIb3YS TOT K€ CAMBII MEXaHU3M,
KOTOPbIN peanusoBan B ipotokosie HTTP/S B Git (BciomoraTesnbHbie TPOrpaMMBbI JIJIsT
paboThI ¢ yaaneHHbiM cepBepoM). Tak kak pabora ¢ Git u Mercurial npeanonaraer na-
JIUYMe Y KaxK/I0TO KJINEHTA TIOJTHON MCTOPUM ITPOEKTA, 3Ta KOMAH/IA BBITIOTHSET MOJIHOE
KJIOHUPOBaHUE, TIPUYEM JI0CTaTOYHO OTIEPATUBHO.

KOMaHlIa 10g ITIOKa3bIBa€T IBa KOMMUTa, HOC]IGZIHI/Iﬁ M3 KOTOPBIX YKa3bIBACT Ha LIe.IIbe/,I
Ha60p ccoltok. Ho JIaJIEKO HE BCE OHU CYHIECTBYIOT Ha CaMOM JIeJI€e. HOCMOTpI/IM ITOBHU-
MaTeJibHee, YTO JKe XPaHUTCA B Manke . git:

$ tree .git/refs

.git/refs
— heads

| L— master

F— hg

| L— origin

| — bookmarks

| | L— master

| L— branches

| L— default

— notes

| L hg

— remotes

| L— origin

| L— HEAD
L— tags

9 directories, 5 files

Bcnomorarenpaast mporpamMma git-remote-hg rmbitaeTcs HUBEIMPOBATD PA3INUNs MEKITY
JABYMsI CHCTEeMaMI, He3aMeTHO JIJIsl Hac ipeoGpasyst hopmaThl. Ha camMoM Jiesie cehliku
Ha yaJeHHble 00beKThI XpaHsaTcs B mamnke refs/hg. Hanpumep, refs/hg/origin/
branches/default — aTo0 ccbiika Ha Git-aii, cofep:kaiuii KOHTPOIbHBIE cyMMbl SHA,
HayMHast ¢ KOMMUTA ac7955¢, Ha KOTOPBIN yKa3biBaeT BeTka master. COOTBETCTBEHHO,
mamka refs/hg sSBIseTCsT CBOETO pofia UMUTAIMeEl anku refs/remotes/origin, Ho
¢ 100aBJIEHHOMU CIIOCOOHOCTBIO OTINYATh 3aKJIAIKU U BETKU.

OTnpaBHOU TOYKO#, MO3BOJISIIONIEH OMPENeUTh, KaKUM 06pasoM IporpaMma git-
remote-hg comocrasJisiet xeru KOMMUTOB B Git 1 nieHTH(hUKATOPbI HAGOPOB U3MEHEHHI
B Mercurial, ciyxur daiin notes/hg. ITocMOTPYUM, 4TO B HEM COAEPIKUTC:

$ cat notes/hg
d4cle386...

$ git cat-file -p d4c1e386...

tree 1781c96...

author remote-hg <> 1408066400 -0800
committer remote-hg <> 1408066400 -0800

Notes for master
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$ git ls-tree 1781c96...
100644 blob ac9117f... 65bb417...
100644 blob 485e178... ac7955c...

$ git cat-file -p ac9117f
0av4b987be5ae354b710cefebade2d9de7ad41a9

Wrak, ccbuika refs/notes/hg ykasbiBaeT Ha JepeBo, KoTopoe B 6ase gaHHbIX Git-
00beKTOB NpejicTaBisieT co0oil crucok Apyrux obbekTos ¢ uMenamu. Komanna git
1s-tree mokasbIBaeT mpasa JOCTYIIA, TUIL, Xell 00beKTa U UM (aiina I 2JIeMEeHTOB
nepesa. HakoHell, 106paBIIKCh 10 OJIHOTO U3 9JIEMEHTOB, Mbl OOHAPYKUBAEM BHYTPHU Y
Hero IBOMYHBIN MaCCUB JaHHBIX ¢ UMeHeM ac9117f (xem SHA-1 komMuTa, Ha KOTOPBIHI
YKa3bIBaeT BeTKa master), coep:kaiiuii BHyTpH 3HaueHue 0ad4b9o8 (npeHTuduraTop
Mercurial-Habopa usMeHeHui Ha BepuHe BeTku default).

K cuactpio, Best aTa retanmsnpoBanHas uu(opMalyst HaM 1o 6oJbiiei yactu e Tpedy-
ercst. TunmuHag pabouas cxeMa B JaHHOM cjiydae He OyZeT 0co00 OTJINYaThCI OT [IPH-
BBIYHOTO JIJIs1 HAC Topsijika jelictBuii B Git.

Ho ectb oia Belib, KOTOPYIO CJeNYeT YUUTHIBATH: HTHOpUPYeMbIe (haityibl. MexaHusm
pabotel ¢ HuMu B cucteMax Mercurial v Git oueHb TIOX03K, HO BPSIZ JI CTOUT COXPAHSTH
daiin .gitignore B Buge kommuTa B Mercurial-penosuropun. K cuacrsio, Git mosso-
JISIET UITHOPUPOBATH (HaiiyIbl B JIOKATBHOI KOITUU PENIO3UTOPUS,  CHUCOK UCKJIIOYEHU B
Mercurial umeer comectumbiii ¢ Git hopmat, mosToMy (aiia J0CTaTOUHO CKOIIMPOBAThH
MOBEPX CYIIECTBYIOIIETO:

$ cp .hgignore .git/info/exclude

Daiin .git/info/exclude GyHKIMOHAIBLHO aHATOTHYEH (daitny .gitignore, HO He
BKJIIOYAETCS B KOMMUTBL.

Pabounii npouecc

ITpeanooKuM, BbI IPOAEIAIN HEKYIO PaboTy B BETKe master U HECKOJIbKO pas 3aduK-
CHUPOBaJI1 BHECEHHDbIE U3MEHEHUA. Tenepb KOMMMUTDBI HYKHO OTIIPAaBUTH B lea]IeHHbIﬁ
peHOBI/ITOPI/IfI. Bot kak on BbBITJIAAUT B lIaHHbIﬁ MOMEHT:

$ 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

Harma BeTka master Ha JBa KOMMUTa OTIEPEKACT BETKY or‘igin/ma ster, HO 9TV KOMMUTBI
CYHIECTBYIOT TOJIbKO Ha HallleM KOMITbIOTEPE. HOCMOTpI/IM, HE BHEC JIN KTO 3a 9TO BpEM:A
BaKHbI€ UISMECHEHU B peHOSHTOpHﬁZ

$ git fetch
From hg::/tmp/hello
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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
* d4c1e38 Notes for master
* df85e87 (origin/master, origin/branches/default, origin/HEAD, refs/hg/origin/
branches/default,
refs/hg/origin/bookmarks/master) Add some documentation
| * bae4a2a (HEAD, master) Update makefile
| * d25d16f Goodbye
I/
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

Tak Kak B JaHHOM cJrydae ObLJI yCTaHOBJIEH ¢Jiar --all, Mbl BUAUM CChLIKU notes, Ko-
TOPBIE UCTIOJB3YIOTCS BHYTPU TIPOrpaMMbl git-remote-hg. Bripouem, Ha HUX MOKHO
POCTO He obpallaTh BHUMaHUA. B ocTaJbHOM BCe Tak, KaK Mbl M OKUIAJIU; B BETKe
origin/master mosiBUJICS OJIH HOBBIM KOMMMWT, M HAllla UICTOPUS pa3oniiack. B orian-
Yyue OT OCTAJbHBIX CUCTEM KOHTPOJISI BEPCHIl, pACCMAaTPUBAEMbBIX B TOM TJIaBe, CUCTe-

Ma Mercurial ymeer paGoTaTh €O CAUSHUSAMM, TAK 4TO HUYETO HEOOBIYHOTO JIeJIaTh He
noTpedyercs.

$ 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
* 0c64627 (HEAD, master) Merge remote-tracking branch 'origin/master’
N\
| * df85e87 (origin/master, origin/branches/default, origin/HEAD, refs/hg/origin/
branches/default,
refs/hg/origin/bookmarks/master) Add some documentation
* | ba@4al2a Update makefile
* | d25d16f Goodbye
[/
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

OTtanuno. Mot WHUIIMWPOBAJIA TECTUPOBAHNE, 1 OHO IIPONILIO I IKO. Hwuuto He metaer
HﬁLlHOHCﬂHTbCHCBOHLHIHapa6OTKaMIICOCTaﬂbHBMM4qﬂeHaNHIrpyHan
$ git push
To hg::/tmp/hello
df85e87..0c64627 master -> master

Toroso! Barusinys B Mercurial-pernosutopuii, Bbl 0OHapysKUTEe TaM UMEHHO TO, YTO
OKUJIAJIU:

$ hg log -G --style compact
o 5[tip]:4,2 dc8fa4f932b8 2014-08-14 19:33 -0700 ben
|\ Merge remote-tracking branch 'origin/master’
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4 64f27bcefc35 2014-08-14 19:27 -0700 ben
Update makefile

o
I
I
0 3:1 4256fc29598f 2014-08-14 19:27 -0700 ben
| Goodbye

I

I

2 7dbob4848b3c 2014-08-14 19:30 -0700 ben
/ Add some documentation

1 82e55d328c8c 2005-08-26 01:21 -0700 mpm
Create a makefile

|
I
I
|
I
I
@
I
I
o
I

0 0 0av4b987be5a 2005-08-26 01:20 -0700 mpm
Create a standard "hello, world" program

Ha6op usmenenuii ¢ HomepoM 2 czesian cucremoil Mercurial, a Habopbl M3MEHEHUIT ¢ HO-
Mepamu 3 1 4 Mbl BHECJIU TIPOrpaMMoii git-remote-hg, oTIIpaBuB Ha cEPBEP KOMMUTDI,
co3nanHbie cucremoii Git.

BeTkn u 3aknaaku

B Git cymecTByeT Bcero o/iH BUJI BETOK — CChLIIKA, KOTOPas TlepeMeIiaeTcs no Mepe (puk-
caruu u3Menennii. B Mercurial Takoii Tun cepiiok HassiBaercs saxkaaakamu (bookmarks).
3akyak (PyHKIIMOHUPYIOT MPAKTUYECKN aHAJIOTUYHO BeTKaM B Git.

B cucreme Mercurial monsiTie «BeTKay BKJIOYaeT B ceOs Kyzaa Oosbiie. Betka, B KOTO-
PO BBIOJIHAETCS HAOOP U3MEHEHWI, 3aIIMChIBACTCS BMECTE ¢ 9TUM HaOOPOM U, TAKUM
00pasoM, Beerga 0CTaeTcs B UCTOPUU PEIIO3UTOPH. BOT ipuMep KOMMHUTA, CAEJTaAHHOTO
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

OG6paruTe BHUMAaHUE HA CTPOKY, KOTOPast HAUMHAETCS O cJioBa branch. B cucreme Git
9TO HEBOCIIPOU3BOAUMO (Z1a B 9TOM M HET HYK/IbL, IIOTOMY 4TO 00a THIIA BETOK IOy CKAIOT
1pejicTaBjieHue B BUJIE CCBIJIOK), HO Iporpamma git-remote-hg nosokHa yiaBinBaTh
9Ty pasHUILy, Tak Kak g Mercurial 910 cyiiecTBeHHO.

Cosnasarsb 3akaanky B Mercurial Tak se npocro, kak u BeTku B Git. Bor uto MbI gesiaem
B Git:

$ git checkout -b featureA
Switched to a new branch 'featureA'
$ git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA
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U Bce. A B Mercurial 9T0 BBITISINUT TaK:

$ hg bookmarks
featureA 5:bd5ac26f11f9
$ hg log --style compact -G
@ 6[tip] 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’

|
0 4 043422a6b91f 2014-08-14 20:01 -0700 ben
| update makefile
|
0 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| goodbye
|
o | 2 f@98c7f45c4f 2014-08-14 20:01 -0700 ben

|/ Add some documentation

0 1 82e55d328c8c 2005-08-26 01:21 -0700 mpm
| Create a makefile

0 O 0a4b987be5a 2005-08-26 01:20 -0700 mpm
Create a standard "hello, world" program

O6pature BHUMaHKe Ha HOBBIH Ter [ featureA] B Bepcuu 5. TakuM 06pasoM, o CTOPO-
Hbl Git 3aKIaIKK BBITJISIAT KAk 00BIUHBIE BETKH, HO C OJHUM HCKJTIOUECHUEM: 3aKIaIKy
HEBO3MOJKHO y/aanTh cpeactBamMu Git (9TO 0OIHO M3 OTPaHWYEHUI BCIIOMOTATEIbHbIX
[pOrpaMM JiJist paboTHI € YAAJECHHBIME CEPBEPAMIE).

Bbl MosKeTe paboTath ¢ U «yTsKeTeHHbIMIT» Mercurial-BeTkamu: JOCTaTOYHO TTOMECTHUTh
TaKyI0 BETKY B IIDOCTPAHCTBO UMEH branches:

$ 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

Bor Kak 9T0 BBILJISIIUT CO CTOPOHBI cucteMbl Mercurial:

$ hg branches

permanent 7:a4529d07aad4
develop 6:8f65e5e02793
default 5:bd5ac26f11f9 (inactive)
$ hg log -G

o changeset: 7:a4529d07aad4

| 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

o changeset: 5:bd5ac26f11f9
\ bookmark: featureA

[---1]

Wwms BeTku permanent 3anuncano BMecTe C Ha60p0M M3MeHeHU A HOMEDP 7.

Git B KauecTBe K/IMeHTa

| parent: 4:0434aaa6b91f

| parent: 2:f098c7f45caf

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:02:21 2014 -0700

| summary: Merge remote-tracking branch 'origin/master’

379

Co cropounsl Git paboTa ¢ BeTkamMu 000€ero TUIIA BBITISAUT OAUHAKOBO: Mbl IIEPEXOAUM
B BETKY, (DUKCUPYeM U3MEHEHUsT, CKAUMBAEM Uy Kie HapaOOTKH, TPOU3BOANUM CIIUSTHUE
U OTTIPABJISIEM PE3YJITAThI HAIIETO TPY/IA B PEMO3UTOPHIL, KAK 9TO 0OBIYHO ITPOUCXO/IHT.
Ho ectb oiuH HI0AHC, 0 KOTOPOM HY’KHO 3HaTh, Cructema Mercurial He moiepkuBaer
M3MEHEHMEe UCTOPU. Bbl MOKETEe TOJIBKO 00aBJISATH TY/Ia HOBbIE H3MeHeHMsI. BOoT Kak
Gyzet BBITJIsIeTh perosutopuii Mercurial mocJie ”HTEPAKTHBHOTO MEPEMETIEH S 1 TPU-

HY/ZUTEJbHON OTIIPABKM JIAaHHBIX HA CepBep:

$ 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

|
0 8:1 ¢c16971d33922 2014-08-14 20:00 -0700 ben
goodbye

o a4529d07aad4 2014-08-14 20:21 -0700 ben

7:5
A permanent change

@ 6 8f65e5e02793 2014-08-14 20:06 -0700 ben
/ More documentation

\ Merge remote-tracking branch 'origin/master’

|
0 4 0434aaa6b91f 2014-08-14 20:01 -0700 ben
| update makefile

+---0 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| goodbye
|

0 2 f098c7f45c4f 2014-08-14 20:01 -0700 ben
/ Add some documentation

0 1 82e55d328c8c 2005-08-26 01:21 -0700 mpm
| Create a makefile

|
0 O 0av4b987be5a 2005-08-26 01:20 -0700 mpm
Create a standard "hello, world" program

o S5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
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boiu cozpansr nabopsl uamenenuii 8, 9 u 10, koTopbie Tenepb MPUHAJIEKAT BETKE
permanent, HO cTapbie HaGOPHI UBMEHEH W HUKY/IA He JIeJUCh. Takast cuTyars Mosker
3aIyTaTh BallluX KOJIJIET, IPUBBIKIINX K cucTeMe Mercurial, moatomy crapaiitech ee He
JIOITyCKATh.

MoaBoas utorun

Cucrembl Git u Mercurial HAcTOIBKO OXOKH, 4TO UX COBMECTHAS OKCILIYaTAI[US [TPO-
HCXOMIUT IOCTATOYHO pocTo. Ecoin n36erath n3MeHeHusT yike OmyOIMKOBAHHOM HCTOPIN
(aaTOTO MMeEET CMBICT M36eraTh 1 B 00IEM CIIyUae, a He TOJIbKO mpu pabote ¢ Mercurial),
BBl MOJKETe Jla’ke He 3aMEeTUTD, YTO Ha JPYroOM KOHIle pacliojiaraeTcs Jpyras cucreMa
KOHTPOJIST BEPCHT.

Git n Perforce

Cucrema koHTpoJs1 Bepeuii Perforce takske kpaiite moiyJisipHa B KOPIIOPATUBHOI Cpejie.
Omna nosiBuiiacs etie B 1995 romy u u3 paccMaTpuBaeMbIX B 9TOU [JIABE CUCTEM SIBJISIETCST
camoii sipeBHeit. COOTBETCTBEHHO OHA CITPOEKTUPOBAHA C OTPAHUYECHUSMHU, TPUCYIIIUMU
TOMY BPEMEHU; BbI JOJIKHDBI 6bITb TIOCTOAHHO MOAKJIIOYCHDBI K €AMHOMY HEHTPAJTbHOMY
cepBepy, a JIOKATHHO XPAHUTCS eUHCTBEeHHAs Bepcus daitnos. Pagymeercs, hyHKIMO-
HAJTBHOCTH ¥ OTPAHUYEHUS IAHHOM CHUCTEMBI TPEKPACHO TIOAXOUIIN JIJIST PEIEHUS Ps/ia
KOHKPETHBIX TPOOJIEM, U JIJIST MHOTUX IIPOEKTOB, uctobayoiux Perforce, cucrema Git
noziotia Gl HAMHOTO JIYUIIIE,

Cy1iecTBYIOT /[Ba BapriaHTa COBMeCTHOTO ucnosibzoBanust Perforce u Git. Bo-1iepBbix,
MOJKHO 3ajeiictBoBaTh miporpamMmy Git Fusion ot cosmareseii cucremsl Perforce, mo-
3BOJISTIONITYIO TIPEBPATUTD OfiIepeBbst u3 Perforce-zeno B Git-peno3uropuu ¢ 10CTynoMm
Ha YTEHUE U 3aIKCh. BO-BTOPHIX, MOKHO MPUMEHUTD KJIMEHTCKYIO 000JI0UKY git-p4,
MO3BOJISIONLYIO UCTIOJb30BaTh Git B KauecTse KineHTa st pabotsl ¢ Perforce 6e3 ns-
MeHenust Konduryparuu Perforce-cepsepa.

MNporpamMa Git Fusion

st cucremsl Perforce cymiectyer nporpamma Git Fusion (ocryiast mo aapecy http://
www.perforce.com/git-fusion), cuaxpoHusupyioiias Perforce-cepsep ¢ Git-pernosuropusiMu
Ha CTOPOHE cepBepa.

Hacrpoiika

PaccmoTpuM mpocreiinimii crioco6 yeranosku nporpamMmbl Git Fusion. Bam HyskHO cka-
yarb co cTpaHuibl http://www.perforce.com/downloads/Perforce/20-User o6pa3 BUPTYaJTbHOM
MaIIMHBI C [TPELYCTAHOBJIEHHBIM IEMOHOM U cOOCTBEHHO Iporpammoii. IToce 3aBepiie-
HUS 3arPY3KH [IPOrpaMMa UMIIOPTUPYETCS B Ballle JIOOMMOE CPEACTBO BUPTYAIU3aI[K
(MbI Bocniosibayemcst Virtual Box).
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[Tpu mepBOM 3arycke BUPTYaIbHas MAIIIHA MTOMPOCUT BAC YKA3aTh MaPOJIU JIJIsT TPEX
rop3oBaresieit Linux (root, perforce n git) u uMs xocTa, 1o KOTOPOMY JIAaHHBIN KOM-
npioTep unenTHdUIIpyeTcs B cetu. [locse 3aBepiiienust 9TUX orepariii Bbl YBUINTE TO,
YTO TIOKa3aHo Ha puc. 9.1.

To manage this UM brouse to https:/,10.0.1.253:5480/

e Login

Set Timezone (Current:UTC)

Puc. 9.1. DxpaH 3arpy3ku BUpTyanbHOM MawwmnHbl Git Fusion

3allOMHUTE MOKA3aHHBIN Ha 9TOM 9KpaHe [P-aapec, TOTOMY UTO B OyAyIIeM OH BaM T10-
Tpebyercst. Terepb co3aaanm mosb3osaresist Perforce. Beibepure B HUKHEIH 4acTy 9KpaHa
BapuaHT Login 1 HasKMUTE KiaaBuiny Enter (v Bocriosmb3yiitech SSH). ABTopusyiitech
KakK MoJIb30BaTe b root. BoT KoMaH/bl cO3/1aHNS HOBOTO TTOJIb30BATEIS:

$ p4 -p localhost:1666 -u super user -f john

$ p4 -p localhost:1666 -u john passwd
$ exit

[lepBas KoMaHIa OTKPBIBAET PEIAKTOP Vi I HACTPOUKH TIOTH30BATESI, HO BBI MOJKe-
Te TPWHSTD MapaMeTPhl, TTPeiylaraeMble 0 YMOJTYAHUIO, BB/ KOMAH/TY :Wq U HaKaB
KJIaBUIIY Enter. 3aTeM Bac MOMPOCST ABaK/bI yKasaTh maposib. Ha atoMm pabora ¢ mpu-
rJIaleHreM KOMaH/THOTO MPOIIeCCOpa 3aKaHYNBAETCS M MOSKHO 3aBEPITUTH CEAHC.

Tereps HyzxHO 3arpetuThb cuctemMe Git mpoBepsTh ceptrdukarel SSL. BupryanbHas ma-
mmHa 715t Git Fusion nmeet ceptudukat, Ho 171 JoMeHa, He coBraziaioniero ¢ [P-anpecom
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Ballleil BUPTyasbHOI Maiumbl, mostomy Git Oyaer paspoiars HTTPS-coequnenust.
Ecsi Bl cobrpaeTech moJib30BaThCst TONU BUPTYATbHON MAITHHOM MOCTOSTHHO, U3y YHTE
pykoBoactso Perforce Git Fusion, 4To6bl y3HaTh, KAK yCTAHOBUTH APYTOM cepTUdUKAT.
A 1 HaIKX 11eJ1el BIIOJIHE MOKHO OTPAaHUYUTHCS KOMaHI0H:

$ export GIT_SSL_NO_VERIFY=true

IIposepum, 4TO Bee paboTaert.

$ 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 0 (delta 9)

Receiving objects: 100% (630/630), 1.22 MiB | @ bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

BuptryanbHas MalnHa OCTaBJSETCS € TIPUMEPOM TIPOEKTA, KOTOPBIH MBI MOXKEM KJIO-
HUpOBaTh. Mbl Bocrosb3yemcs /715 atoro nporokosoM HTTPS u panee cozpannbim
nosib3oBatesieM john. Ilpu nogkimouennn cuctema Git 3a1pocuT Ballivl y4eTHbIE IaHHbBIE.
Baarosiapst katry y4eTHBIX JaHHBIX 9TO €IMHCTBEHHBIN pa3, KOT/la BaM Hy KHO Oyer
YKa3aTh MapoJib, — B JAJbHEHIIEM MOJKIIOUYEHNSI HTOTO HE TIOTPEOYIOT.

KoHdurypuposaHue nporpammbl Git Fusion

Ycranosus porpammy Git Fusion, Bbl, BO3SMOXKHO, 3aX0TUTE BHECTH N3MEHEHUS B €€
KoH(urypaiuto. Bai obumbiii Perforce-KinmeHT 1€TKO MO3BOJISIET TO CIEJATD; TIPOCTO
crpoerpyire nanky // . git-fusion ¢ Perforce-cepsepa Ha Baiie pabodee IpoCcTpaHCTBO.

Crpykrypa aiinos 6y/eT BLITIAAETD TaK:

$ tree

— objects
| — repos

— p4gf_config
F— repos
| L— Talkhouse
| L— p4gf_config
L— users
L— p4gf_usermap

498 directories, 287 files

ITankoii objects mporpamma Git Fusion nonbsyercs aist npoeruposanust Perforce-
06beKTOB Ha Git-06beKTh U HAOGOPOT, MOITOMY 3/IECh HUYETO TPOraTh He HYKHO. B aToii
TaTKe HAXOUTCA TIOGATBHBII KOH(PUTYpAIMOHHBIH (hailsn pAgf_config ruroc mo ogHoMy
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TaKOMY >Ke (haliuTy 1151 KasKI0TO PEMO3UTOPUS — UMEHHO 3TH (hailyibl 1 33/1a10T TIOBE/ICHIE
nporpammbl Git Fusion. [TocMmoTpum Ha aiin B KOpHEBOM KaTaJlore:

[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

He 6yem BaBaThest B CMBIC KayKI0TO (piiara — 0CTATOUHO TIOHATH, YTO HTO OOBIUHBIN
TekcToBbIll (aitn B (popmare INI, nanomunaiomuii gaiisisl, 3ajaoie Koudurypa-
o Git. ToT dailit copepKut ria06aabHble apaMeTPhl, KOTOPhIE MOI'YT OBbITh [IEPEOIIPE-
JieJieHbl B KOH(MDUTYPAIMOHHBIX (haiiiaX KOHKPETHBIX PENO3UTOPUEB, HAIIPUMED repos/
Talkhouse/p4gf_config. BuyTpu takoro (aiina ectb paszesn [@repo] ¢ HACTpOHKaMH,
OTJINYAIONIUMECST OT UCTIOJB3YEMBIX 110 YMOJIYAHUIO 1100aIbHBIX TapaMeTpoB. Haiigere
BbI TaM U BOT TaKue Pa3/IeJibl:
[Talkhouse-master]

git-branch-name = master
view = //depot/Talkhouse/main-dev/...

Iro npoenuposanue Perforce-sBetku Ha Git-BeTky. HazBaHus TaKUX pas3/iesioB BoIOMpa-
I0TCS TPOUBBOJILHBIM 00Pa30M — TJIaBHOE, YTOObI OHY ObLIKM yHUKaNbHBIMEI. KomaH/a
git-branch-name npeobpasyer myTu B ieno, kKotopbie B Git BITIIsiie 1 GbI [POMO3/IKO,
K Gosiee npuemiemomy Buy. [lapamerp view orBevaer 3a nipoenuposanue Perforce-
aitnos B peniosutropun Git, UCIOIB3YS CTAHAAPTHBIN JIJII TAKUX CJIy4aeB CUHTAKCHC.
Mo:kHO yKa3aThb HECKOJIbKO BApUAHTOB IIPOEIMPOBAHMS, KaK B IPUBE/IEHHOM IIpUMepe:

[multi-project-mapping]

git-branch-name = master

view = //depot/projectl/main/... projectl/...
//depot/project2/mainline/... project2/...



384 Maea 9 e Git 1 Apyrve cUCTeMbl KOHTPOSISE BEPCUiA

Taxum 06pazoM, eciiu Baiiie 0ObIYHOE TIPOCIIUPOBAHNE PaGOUETo TIPOCTPAHCTRA MOAPA3Y-
MeBaeT U3MEHEHMS B CTPYKTYPE TalloK, 3TO MOKHO BOCITpou3BecTH B perozutopun Git.

IMocaexnum Mbr 06cyauM (daitn users/pagf_usermap, npoerupytomuii Perforce-
noJb3osareseil Ha Git-nosb3oBareneil. BosMoKHO, OH BaM HUKOT/a He OHAZL00UTCS.
ITpeoGpasys Perforce-nabop nsmenenuii B Git-kommut, nporpamMa Git Fusion mo
ymosruanuio et Perforce-mosib3oBaresis U UCIIOJNb3yeT XPAHSIIecs: B 3ToM (aiire
aJIpec 3JIEKTPOHHOM MOYTHI U TIOJIHOE UMSI [T0JIb30BATE/ISI JIJIs1 3AII0JTHEHUS TI0JIsI aBTOP,/
aBrop kommuTa B Git. IIpu o6parnom npeobpasosanuu Perforce-nosnb3oBatenb 110
YMOJIYAHUIO UIIETCS TI0 a/Ipecy AJIEKTPOHHON TIOUTHI, XpaHsIeMycs B TioJie author Git-
KOMMMUTA, U y7Ke JIJISI 9TOTO TI0JIb30BATE s TPEIAOCTABIISIETCSI HAOOp U3MeHeHui (¢ cooT-
BETCTBYIOIIMMU [IPAaBaMU JI0CTYIIa). B GOJIBIIMHCTBE CTydaeB 910 MPeKpacHo paboTaer,
HO paccMOTpUM (hailsr co caeayIomuMI BapHaHTaM1 TIPOEIIUPOBAHIS:

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"

Kaxnas ctpoka nmeeT ¢popMar <nonb3oBaTesib> <email> "<nonHoe uma>" u 3amaer
IIPOEKINIO JIJISL OZIHOTO 110J1b30BaTes. IlepBble /iBe CTPOKU IIPOELUPYIOT ABa ajpeca
AJIEKTPOHHOM MOYTHI OIHOI 1 TOii ske yueTHoU 3anucu B Perforce. Takoe ciydaercs
1pu co3zanuu Git-KOMMUTOB € UCIIOJIb30BAHMEM PA3JIMYHBIX aJipecoB (MU ¢ 3aMeHOI
aJIPECOB B MPOIECCE), HO B IAHHOM CJIyYae MBI XOTHM, YTOOBI 9TH /1B ajipeca TPOeITi-
poBasich Ha oaHoTo Perforce-monnsosaterns. [Ipu cosmannu Git-kommura u3 Habopa
usmenennii B Perforce mepsast ctpoka, coBmaaiomnas ¢ Perforce-monbzoBaresem, caysKut
JUIS1 yCTaHOBJIEHUS] aBTOPCTBA KOMMUTA.

[Tocnemane aBe CTPOKY CKPHIBAIOT PeaTbHbIE MEHA 1 ajipeca IoIb3oBaTesieil bob 1 joe
13 co3/IaHHbIX MU Git-KOMMHUTOB. Tak MOCTYTAIOT, KOT/Ia XOTAT TPEBPATUTH BHYTPEH-
HUIT IPOEKT B OTKPBITOE IIPOrPAMMHOE 0O€ecTieueHre, He PACKPBIBasI TIPH STOM JaHHbBIX
o corpyzanukax. Cienyer UMeTh B BU/LY, YTO ajipeca U MOJHbIE NMEHA JOJIKHBI ObITh
YHUKAJTbHBIMH, B TPOTUBHOM CJIy4yae Bce KOMMUTBI cucteMa Git mpUNuIneT ogHOMY
(bukTuBHOMY aBTODY.

Pa6ouuii npouecc

ITporpamma Git Fusion — 910 MOCT Mesk Ly cucTeMaMu KOHTpoJist Bepeuii Perforce u Git.
ITocmoTpum Ha pabounii mpotecc co ctoponbl Git. TIpeamoaraetest, 4To MBI y3Ke 3aj1aJiu
MPOEKIINHU JIJIsI TIPOEKTa Jam, NCIIOJIb3Ysl TTOKAa3aHHbIN KOH(PUTYPAIIMOHHBIH (haii, Tak
YTO TEMepb MPOEKT MOKHO KJIOHUPOBATD!

$ git clone https://10.0.1.254/Jam

Cloning into 'Jam'...

Username for 'https://10.0.1.254': john

Password for 'https://ben@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.
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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
* @a38c33 (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.
* c@f29e7 Fix URL in a jam doc
* cc644ac Radstone's lynx port.

|
|
[...]

B niepBbIil pa3 KIOHUPOBAHME MOXKET 3aHATh HEKOTOPOE BpeMs, Belb iporpamma Git
Fusion npeo6pasyer Bce HeoOXxoanMbie Habopbl u3Menenuil u3 Perforce-ucropun B
Git-KOMMUTBI. ITa ONepAIUs BBIIOJHIETCS JIOKAJIBHO Ha CEPBEPE, TIOITOMY BCE JeJia-
€TCsT OTHOCUTEIBHO OBICTPO, TEM HE MeHee KaKoe-TO BpeMsi Ha 910 notpebyercst. [Ipu
MOCTIEYIONIX CKAYNBAHUSX [TPE0OPA30OBAHUIO MOABEPTAIOTCS TOJIBKO MOSIBUBIINECS
3a IMPOIIe/Iiiee BPeMsT HOBbIE JIaHHbIE U CKOPOCTH OMEPAIIil CPABHUMA CO CKOPOCTHIO
pabotst o6braHOTO Git-cepBepa.

Kax BuuTe, Halll PEIIO3UTOPUIT HATIOMUHAET JII000ii 1pyroii penosutopuii Git. B Hem tpu
BETKH, KPoMe TOT0, crcteMa Git mo6e3Ho co3iana JOKaIbHYIO BETKY master, CIeAIyio
3a BETKOW origin/master. /[aBaiiTe BBIMOIHUM KaKue-HUOY/Ib TEHCTBUS W CO3MaIUM
napy HOBBIX KOMMUTOB:

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.

[...]

* ¥ ¥4 H

Y Hac JIBa HOBbBIX KOMMMTA. HOCMOTpI/IM, HE€ BHECJIN JIN APpYyTUe IoJb30BaTEIN 3a 3TO
BpeMs KaKUX-JIN00 U3MEHEeHMI:

$ 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://10.0.1.254/3Jam
d254865. .6afebl5 master -> origin/master
$ git log --oneline --decorate --graph --all
* 6afebl5 (origin/master, origin/HEAD) Update copyright
| * cfd4eab (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.
[...]
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Kasxercs, kTo-T0 yenen 1o6aButh HoBYIO nHbopMaiuio! XoTs u3 BEIBOAMMBIX KO-
MaH/IOM aHHBIX 9TOTO IMOHATH HEJb3s, KOMMUT 6afebl5 cosgan Perforce-kinentom.
C rouku 3penust cucreMbl Git OH He OTJIMYAETCST OT JII0OOTO JAPYroro KOMMUTA, YTO HaM,

coberBenno, u Tpebyercs. [locmorpum, Kak Perforce-cepsep o6pabarbiBaeT KOMMUT
CITMSTHUS:

$ 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/Jam
6afebl5..89cba2b master -> master

Co croponst Git Bce paboraer Kak mosokeH0. [IocMOTPUM, KaK BBITJISAAUT UCTOPUS
baiisia README ¢ Touku 3penus Perforce. {uist 9Toro Mbl Bociosibdyemcest (yHKIUeR p4v
JUIsT BocipousBe/ieHust rpadga nuamenennii (puc. 9.2).

K- Na¥s Revision Graph
2y a——0a & "
a File Filter Tree °| B808 8853 8883 9991 9992 5957 10003 10032 12131 12134 12135 12136 L
[ Filter Options... | 2
m =], epot/, m.’MAN."m'.@B\WE
v ™ (3 .git-fusion | 26 |- ~ | -_-_ 1
) ﬂh'mfhfs:m'f;"m'*a o | [Tdepesiam/MAIN] src/README
v @ O depot
v ™ 3Jam
— — - Labels | Preview |- — | e Legend |—
Revision: git-fusion/branches/Jam /Fi/31/8DugTVmGIDEOspSmLw==depot/jam/MAIN/src/README#2
Date submitted: 8/31/14 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:  Add documentation for new feature
Imnarted from Gir
[ fdepot/Jam/MAIN/src/README#26

Puc. 9.2. 'padmyeckoe npeactasneHne Bepcuid B Perforce nocne oTnpaBku AaHHbIX 13 Git
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Tex, KTO paHbIlle HUKOT/IA He TTOJb30BAJICS ATUM HHCTPYMEHTOM, 001Ire HHpOpMAIii
MOJKET COUTDH C TOJIKY, HO KOHIIETITYAIbHO TO TO JKe CAMOE, YTO BU3YaIN3aTOP BEPCHIl
st Git-uctopun. Tak Kak B JaHHOM CJTydae Mbl pacCMaTpUBaeM UCTOpUIO (haiiia README,
JIePEBO TATIOK B JIEBOM BEPXHEM YTJIy JIEMOHCTPUPYET 3TOT (haiis1, MOABIAIONINNCS B Pa3-
HBIX BeTKax. CIrpaBa BBepXy MOKa3aHO, KaK CBA3AHbI JPYT € APYTOM Pa3jinyHble BEPCUT
aToro daiina, a IeJIMKOM 3TOT rpad npeacTaBieH B TPaBOM HUKHEM yriry. B octanbHO
Y4acTH OKHA MbI BUMM MOAPOOHOCTH, CBA3aHHBIE ¢ BLIOPAHHO Bepcueii (B 1aHHOM
cJIy4ae 3To Bepcus 2).

CieryeT OTMETHUTD, UTO 3TOT Tpad BBITJSIUT COBEPIIEHHO Tak e, Kak B Git-ucropun.
Tak kak B cucreme Perforce oTcyTCcTBYeT UMEHOBAHHAs BETKA JIJIsk XPAaHEHUST KOMMU-
ToB 1 1 2, 6pIIA CO3/1aHa aHOHMMHAS BeTKa B nanke . git-fusion. Posno To e camoe
HpOI/I3OI>,II[€T C IMEHOBaHHBIMU BETKaMU B Glt, HE UMEIOIIMMU COOTBETCTBYIOMINX
“MeHOBaHHbBIX BeTOK B Perforce (11033ke BbI MOJKETE BBIIIOJHUTH IIPOELUPOBAHIE YePes
KOH(DUTYPAITMOHHBIN (haii).

BosbimmueTBO orepanuii B JAHHOM cJjlydyae IIPOMCXOUT HE3aMeTHO /I Hac, TI09TOMY
BIIOJTHE BO3MOYKHA CUTYAIVs, KOT/[a KTO-TO B paboueii rpyrie ucrnoab3yer Git, KTo-
to —Perforce, u mpu 5TOM HU OIUH HE MOIO3PEBACT O BHIGOPE IPYTOTO.

Moasoasa ntorn

Ecsmm y Bac nmeercst (MJIm BbI MOJKETe TIOJIY4nTh) ocTyn K Perforce-cepsepy, mporpamma
Git Fusion cTaHeT IIpeKpacHbIM CPEICTBOM OPTaHMU3aI[MN COBMECTHOTO MCIIOJb30BAHNS
Git u Perforce. Bam HeMHOTO IPUETCS TIOBO3UTHCS € HACTPOMKAMM, HO B I[EJIOM OCBOCHKE
9TON MPOrPaMMBbI HE JI0JIKHO OBITH OYEHb CIOKHBIM. ITOT Pa3Aes — OJUH U3 HEMHOTUX
B IJIaBe, TJIe MBI He TIPEJ0CTEPETaeM Bac IPOTUB UCIIOJIb30BAHMS BCel (DYHKITMOHAIb-
Hoctu cucteMbl Git. Pasymeercs, He Bce Ballu AeiicTBUSA OyAyT IPUHATHL HAIIPUMED,
nporpamma Git Fusion He 1acT BaM IepechiBaTh yKe OIyOJMKOBaHHYIO HCTOPHUIO, HO
110 GOJIBIIIOMY CUETY, BbI CMOKeTe paboTaTh IPUBBIYHBIM /I Bac 00pasoM. Bel cmoske-
Te Jajke MOJIb30BaThC MOAMOAYIAMU (XoTs mist Perforce-niosb3oBaresneii ato Oymer
BBITJISIIETh CTPAHHO) M BBIIOJHATH CJAUsiHUE BeTOK (co ctopoHsl Perforce ato Gymer
(pukcmpoBarbes Kak MHTETpAIs ).

Bripouem, ecyin y Bac He MOJIyquTCst yOEIUTD QJIMIHUCTPATOPA BAIIIETO CEPBEPA HACTPO-
uthb nporpammy Git Fusion, #e pacctpansaiitecs. [lotomy 4TO CytecTByeT elie 0HO
CPeNCTBO OOBEAMHEHNST IBYX CHCTEM.

MocrT Git-p4

Cymtectsyer etie ogut Moct Mexay Git u Perforce — Git-p4. OH 3amyckaercst BHyTpU
Git-penosutopust, COOTBETCTBEHHO J0CTY K Perforce-cepBepy Bam yske He moTpedyercst
(XOTsT BBOAUTH YUETHbIE TaHHbBIEC, KOHEUHO, TPUIETCS ). ITOT MHCTPYMEHT He TaK THOOK
1 noJTHO(YHKITHOHAEH, Kak mporpamMa Git Fusion, HO 1mo3BoJisieT coBepIiuaTh O0JIb-
[IMHCTBO HEOOXOANMBIX JA€HCTBUI Oe3 BTOPKEHUS B CPELLy cepBepa.
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NMPUMEYAHMUE

[nsi paboTbl € git-p4 cneayeT NOMecTUTb UCTIONHSIEMBIV (aiin p4 kyaa-Hubyab B nanky PATH.
Ha MOMeHT HamucaHus JaHHOW KHUMM OH 6bli AOCTyneH Ans 6ecnnaTHOro CckayumBaHus Mo
agpecy http://www.perforce.com/downloads/Perforce/20-User.

Hacrtpolika

JIJ1st IeMOHCTPATIMOHHBIX TIeJIeit MbI BOCTIONb3yeMcst Perforce-cepBepoM 13 mokaszanHoro
panee nipumMepa ¢ Git Fusion, mpocto B ranHoM cirydae mbl Munyem cepsep Git Fusion,
o6pariasich HEMOCPEICTBEHHO K CHCTEMEe KOHTPOJIst Bepenii Perforce.

YT00BI BOCIOIB30BATHCS KIMEHTOM KOMAHIHOM CTPOKY p4 (3aBUCAIIMM OT git-p4),
YCTAHOBUM CJIelyIollie IePeMEHHbIe OKPY/KEeHU:

$ export P4PORT=10.0.1.254:1666
$ export P4USER=john

Hauano pa6otbl

Kax 510 00b14HO ObIBAET npu pa6OTe ¢ Git, 1epBbIM JIeJIOM CJIELYET BBITIOJHUTh KJIOHU-
poBaHue:

$ 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/
Doinginitial importof//depot/www/live/ fromrevision#headintorefs/remotes/p4/master

B nmannoM ciryyae MbI TI0JTy4aeM Tak Ha3blBA€MbIH MOBEPXHOCTHBIN KJI0H; B Git nMIop-
TUPYeTCs TOJIBKO camas oce st Bepcust Perforce. B koniie konios, cucrema Perforce
He TpeiHaZHauyeHa /st BbIZIauu JI0OOMY TIOJIb30BATENIO BCEX CYIIECTBYIONMX BEPCUI.
[Monyyennoi nrGopMaIMU BIIOJHE JOCTATOYHO, YTOOBI UCMO/Ib30BaTh Git B KauecTBe
kinenTa jiyist Perforce, a BOT Ipyrue 3a/[aqu PemiaTh Bbl YKe HE CMOJKETE.

ITocue 3aBepIICHNWA KIIOHMPOBAHUA Y HAC ITOABUTCA HO]IHO(I)yHKHI/IOHaJH)HI)IfI penosn-
topuii Git:

$ cd myproject

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

* 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of //depot/www/live/

from the state at
revision #head

OGpaTuTe BHUMaHKE Ha yAaJeHHbII perosutopuii p4 1 cepsepa Perforce. B octaibHOM
JKe Y HaC CTaHJIApTHBIN KJIOHUPOBAHHBIN perno3uTopuil. BripoyeMm, Hammmcanuoe He co-
BCEM TOYHO OTPaKaeT UCTHHHOE NoJIoKeHue fe. Ha camoMm fiesre HIKaKOro yaaseHHoro
Perno3uTOpHs y HAC HeT.

$ git remote -v
WMucrpymenT git-p4 mpocTo co3/1ai CChUIKH, TIPE/ICTABIISIONINE COCTOSHIE CepBepa.

Mmenno oun JIJIsI KOMaH/Ibl glt log BBITJIAAT KaK Y/IaJIEHHBIEC CEPBEPDI, HO TP 3TOM
cuctema Git umu He YHPaBJIAAETCA 1 Bbl HE MOJKETE OTIIPABJIATDH Ty/la CBOW JaHHbIE.
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Pa6ounii npouecc

ITpuctynum k pabdore. I[IpeanonoRuM, Bbl BHECJIU CYIIECTBEHHbIE U3MEHEHUST B BaXK-
HBII TIPOrPaMMHBII KOMIIOHEHT U XOTUTE MOKa3aTh UX OCTAJIbHBIM UjieHaM paboueil
IPYIIIIBL:

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

* 918467c (HEAD, master) Change page title

* cofb617 Update link

* 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from the state
at revision #head

Mp1 cpenanm aBa KOMMMUTA, TOTOBBIX K OTITPaBKE Ha Perforce-cepBep. HOCMOTPI/IM, He
TOABUJIOCH JIX TaM 3a 9TO BpeM:A HOBOI I/IH(l)OpMaHI/II/I OT KOJLJIET:

$ git p4 sync

git p4 sync

Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/

Import destination: refs/remotes/p4/master

Importing revision 12142 (100%)

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

* 75cde59 (p4/master, p4/HEAD) Update copyright

| * @18467c (HEAD, master) Change page title

| * cefb617 Update link

|/

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

Kax BuANUTE, BETKU ma steru p4/ma ster ycnesnn paSOfITHCb. CucremMa BeTBJIEHUN
B Perforce coBcem He 1oxoa Ha TO, K yeMy MbI IPUBBIKIM B Git, 109TOMY OTIIpaBKa
KOMMUTOB CJIUSIHUS He UMeeT cMbicya. VITHCTpyMeHT git-p4 pekoMeHayeT nepeMeniath
KOMMMUTBI U JlaKe IIPEeJOCTaBIsAeT 1JIsl 9TOTO COKPAIEHHYIO KOMaH/Y:
$ git p4 rebase
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/
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(-)

3 BBIBOMUMDBIX 3TOM KOMaH/ION TaHHBIX MOKHO TIOHATH, UTO git p4 rebase — kparkas
3aIUCh JIJIsT KOMaHIbI git p4 sync, 3a KOTOPOU ciielyet KoMaH/a git rebase p4/master.
Ha camom fesie ata KoMania ropasao 6ojiee MHTEIEKTyaabHa, 0cOOeHHO pu pabore
C HECKOJIBKUMU BETKAMHU, HO, TI0 CYTH, 9TO BEPHOE OTHCAHIE.

Tenepnb Hala ©CTOPUS CHOBA JIMHEHHA 1 BCe TOTOBO JIJISI OTIIPABKU HAIMX U3MEHEHNH Ha
Perforce-cepsep. Komanza git p4 submit momsitaercst co3nath HoBbie Bepcuu Perforce
111 BeeX Git-KOMMUTOB MesK/Lly KOMMUTaMu p4/master umaster. Ona oTKpbiBaeT Halll
JOGUMBIH PEAKTOP MPUMEPHO € TAKUM COJEPIKIMBIM:
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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/live/index.html # edit

#it#H##### git author ben@straub.cc does not match your p4 account.
#it#####H Use option --preserve-user to modify authorship.
#it###### Variable git-p4.skipUserNameCheck hides this message.
H#iHHHH# everything below this line is just the diff ##t#f####
--- //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/live/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>

ITpakTHYeCcKu 3TH JKe JaHHbIE BbI MOJTYYUIH Obl, 3aIyCTHB KOMaHy p4 submit, 3a uc-
KJIIOUYEHIEM HECKOJIBKUX CTPOK B KOHI[E, KOTOPBIE YCIY/KJIUBO H0OABUIA TPOrPaMMa
git-p4. dra mporpaMma, MpeACTaBIIsis UMs JIJIST KOMMUTA Wi HaOOpa M3MEHEHNUH],
cTapaeTcst OTIeIbHO yuuThiBaTh HacTpoiiku Git u Perforce, HO B HEKOTOPBIX Caydastx
BaM TIoTpedyeTcs mepeotnpeaeauts ux. Hampumep, eciiu umnoprupyembiii Bamu Git-
KOMMHUT OBLJT CO3JIaH [OJIb30BATENIEM, Y KOTOPOTO OTCYTCTBYET yueTHast 3aruch B Perforce,
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HO BBI BCE PABHO XOTUTE, YTOOBI HTOTOBBIN HAOOP U3MEHEHUH OB IPUIICAH €T0, a He
BallleMy aBTOPCTBY.

ITporpamma git-p4 ar0be3Ho BeTaBuaa coobienne 3 Git-KoMMUTa BHYTPb JaHHOTO
Perforce-Habopa nsaMeHeHMiA, T09TOMY HaM OCTAETCST TOJIBKO JBAK/IbI BBITOJHUTH OITe-
panu coXpaHeHUs U BBIXO/a U3 peflakTopa (110 OJHOI Ha KasKABIH KOMMUT). BoT Kakoit
PE3YJIBTAT MBI TIOCJIE ATOTO TOJYUNM:

$ 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/live/
Synchronizing p4 checkout...
- file(s) up-to-date.
Applying dbac45b Update link
//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 905ec6a 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
05flade Update link
75cde59 Update copyright
70eaf78 Initial import of //depot/www/live/ from the state at revision #head

R K R 3

PeSy.IIbTaT BBITVIAIUT TaK, KaK 6yI[TO MbI BbIIIOJTHUJIN KOMaHy glt push, YTO 110 GOJIb-
HIOMY CHETY HEJaJIEKO OT NCTUHDI.

O6paruTe BHUMaHUE, 4TO BO BPEMS 9TOTO IIpolecca Kaxk bl Git-KOMMUT IpeBpaliaeTcs
B Perforce-naGop usmenenunit; 1o BbIIIOJIHEHUS KOMaH/Ibl git p4 submit X MOXKHO 1pe-
BPaTUTh B OJIMH HAOOP U3MEHEHUH, BOCIIO/Ib30BABIINCH UHTEPAKTUBHBIM [IEPEMEIeHUEM.
Tax:ke ciemyer o6paTuTh BHUMaHUE Ha u3MeHeHue xerreil SHA Bcex mpeBpalieHHbIX B
HabOPbI M3BMEHEHUIT KOMMUTOB. DTO CBS3aHO C TE€M, YTO IIporpaMma git-p4 nobasiser
B KOHIIE KQK/[OTO TIPE0GPasyeMoro €0 KOMMUTA CTPOKY:

$ git log -1

commit 775a461630d8b46535fc9983cf3ebe6b9aa53145

Author: John Doe <john@example.com>
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Date: Sun Aug 31 10:31:44 2014 -0800
Change page title
[git-p4: depot-paths = "//depot/www/live/": change = 12144]

Yo Ipon30IIET, €CJI OTIIPABUTH 9TOT KOMMUT CAUSHUS Ha cepBep? [laBaiiTe mpoBepuM
9TO Ha npakTuKe. [1ycTh HaIlIa UCTOPHS MMEET BOT TAKOW BUI

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

* 3be6fd8 (HEAD, master) Correct email address

* 1dcbf21l Merge remote-tracking branch 'p4/master’
A\

| * c4689fc (p4/master, p4/HEAD) Grammar fix

* | cbacd@a Table borders: yes please

* | b4959b6 Trademark

|/

* 775a46f Change page title

* @5flade Update link

* 75cde59 Update copyright

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

Git- u Perforce-ucropuu pacxozpsarcs mnociae kommura 775a46f. Co croponst Git ectb
JIBa KOMMUTa, 3aTeM KOMMHUT CJUSTHUS ¢ cocTosiHeM Perforce, mocsie aToro elie ofanH
koMMuT. [Torpo6yeM mepeMecTUThb 3TO HaBepX eMHOro Habopa nsmenenwuii B Perforce.
Bot uTo nipousoiiser npu OTIPABKe JaHHBIX:

$ 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

Durar -n gBsIETCS COKPAIIEHUEM I TapaMeTpa - -dry-run, KOTOPBII OTBEYaeT 3a
MIpe/IBAPUTENbHBIN BUJ] Pe3yJibTaTta OTIIPABKU JaHHBIX. B HaleM ciydae osSBISIOTCS
tpu Perforce-Habopa u3MeHeHMil, 4TO COOTBETCTBYET TPEM KOMMUTAM, HE SIBJISTIOIIIMCSI
pesyJibraTaMiu CJIUSTHUS, KOTOPbIE ITOKa 0TCyTCTBYOT Ha Perforce-cepsepe. B mpuniue,
9TO UMEHHO TO, YTO HaM TPeOYeTCst, TOCMOTPYM, YTO MOJYYUTCS HA TIPAKTUKE:

git p4 submit

-1

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

05flade Update link

* X X X ¥ ¥ A H
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* 75cd0@59 Update copyright
* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

I/ICTOpI/IH cTaJjia JII/IHeI'?,IHOI;JI, KaK 6y,HTO MbI BbBITIOJIHWUJIN IIEpEMEHIECHUE 11EPE/] OTHpaBKOfI
JIaHHDBIX (LITO Ha CaMOM JieJjie 1 HpOI/IBO].LUIO). @DaxTryecKn BbI MOKETE CBO60Z[HO co3/a-
BaTb BETKU Ha CTOPOHE Git, pa6OTaTb B HUX, YIaJATb UX W BBIIIOJIHATDH UX CIAUSAHNE, HE
60§ICB, 4YTO Ballla UCTOPUA CTaAHET HecoBMecTUMOM ¢ cucremoii Perforce. Ecan JIaHHbIE
AOITYyCKalOT ImepeMenienmne, X MoKHO I[O6aB]IHTb Ha Perforce-cepBep.

BerBneHune

Ecsm Perforce-nipoekt BKJrouaet B cebst HECKOJIBKO BETOK, HHUETO CTPAITHOIO; IIPOrPaM-
Ma git-p4 1mossoJisier paboTaTh ¢ HUMU Kak ¢ 00biuHbiMU Git-BeTkamu. IIpeanoroKum,
Haiire Perforce-erno BbITISAUT CAEAYIONMM 00pasoM:

//depot
L— project

F— main

L— dev

HpI/I 9TOM Yy BaC €CTb BETKa dev, KOTOpas UMEET BOT TaKoi BUI.

//depot/project/main/... //depot/project/dev/...
[Iporpamma git-p4 aBTOMaTHUECKH pacliO3HAeT CUTYaIMIoO 1 KOPPEKTHO Ha Hee pea-
THUPYET:

$ 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

* eae77ae (HEAD, p4/master, p4/HEAD, master) main

| * 10d55fb (p4/project/dev) dev

| * a43cfae Populate //depot/project/main/... //depot/project/dev/....
[/

* 2b83451 Project init

O6parute BHUMaHKe Ha ciierrdukaTop @all B cocTase My TH K JIENO; OH YKA3bIBAET TPO-
rpaMme git-p4, 9TO KJIOHUPOBATH CJEIYET He TOJIbKO CaMbIil OCJIEIHUN HAOOP N3MeHe-
HUIT /71T 9TOTO TIOJJIEPEBa, HO U BCe HaGOPbl UBMEHEHUH, KOTIa-1100 HAXOMBIINECS B
yKazsaHHOM MecTe. ITO GOoJIbIle HATOMUHAET MPOIeAYPy KiIoHuposanus B Git, Ho pu pa-
6oTe ¢ MPOEKTOM, IMEIOIIIM JI0JITYI0 UCTOPUIO, MOKET 3aHATh U3PSIIHOE BPEMS.

Dinar --detect-branches 3acrapisieT nporpaMmy git-p4 ucrnoab30BaTh HACTPOI-
k1 Perforce-BeTok Jist orcka cOOTBETCTBYIONMX UM ccblioK B Git. Ecii Ha Perforce-
cepBepe TH COOTBETCTBHUSA He 3aaHbl (ToToMy 4To st pabotsl Perforce ato He 00s-
3aTeJIbHO), MOJKHO 33/1aTh UX BPYYHYIO U MOJYYUTb B UTOTE TOT K€ CAMbI Pe3yJIbTaT:
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$ 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.

[IprcBonB KOHMUTYpAIIMOHHOI TTepeMeHHOol git-p4.branchlList 3Hauenue main:dev,
MbI COOOIIUM git-p4, yTo main 1 dev — 9TO BETKH, IPUYEM BTOPAs SBJISAETCS HOTOMKOM
TTePBOIA.

Ecau Tenepn BeImoHUTh KOMaHAy git checkout -b dev p4/project/dev u co3maTh
HECKOJIbKO KOMMUTOB, IIporpamma git-p4 norazaercd, B KaKyo BETKY OTIIPABJIATD JaH-
HbIe TIPU BBITIOJIHEHUU KOMaH bl git p4 submit. K coxanenuio, git-p4 He 1mo3Bosisier
OJIHOBPEMEHHO UCIIOJIb30BATh «IIOBEPXHOCTHBIE» KJIOHBI M HAOOP BETOK; €CJIA BaM HY/KHO
paboTaTh ¢ HECKOJBKUMU BETKaMH, KOMaH/a git p4 clone BBITIOIHSIETCS Uit KK IOU
BETKH, B KOTOPYIO BBI INIAHUPYETE OTIPABJIATD JAHHbDIE.

Jlst co3anus u mHTErpanuu BeTok BaM norpebyercs: Perforce-kauent. I[Tporpamma
git-p4 ymeeT TOJBKO CHHXPOHU3UPOBATD U OTIIPABJIATD HA CEPBEP COMEPKUMOE CyIile-
CTBYIONMX BETOK, TIPHYEM TOJHKO 10 OJHOMY JUHEHHOMY HabOpY U3MEHEHWUIT 32 Pas.
ITpu nombITKE OTHPABUTH HA cepBEP HAOOD U3MEHEHWIA, TOJIYYEHHbII CIUSTHUEM JIBYX
BeTok B Git, 3anucanbl 6yyT TOJBKO PE3yJIbTaThl H3MEHEHUs (haiiJIoB; Bce METajlaHHbIe
00 y4acTBOBABIINX B UHTETPAI[UH BETKAX TEPSIIOTCSI.

MoaBoas utoru

[Tporpamma git-p4 maetT BO3MOKHOCTD PEATM30BBIBATL paboure cxeMbl cucteMbl Git
mist Perforce-cepBepa 1 BechMa YCIIENTHO ¢ 9TUM cripasisiercst. Ho He cTouT 3a6bIBaTh,
9TO B TaKOH CHUTYyaI[M¥ NCTOYHUKOM JIAHHBIX siByisieTcst Perforce, a Git ucmosnayercst
JIVIIIT J1JIST JIOKAJIbHO paboThl. Byabre octoposkHbl ¢ mybmkaimeil Git-KoMMITOB; eciin
y Bac eCThb yIaJeHHbBII cepBep, KOTOPBIM MTOJIb3YETCsI KTO-TO €llle, He OTIPABJISTITE TYIa
KOMMUTBI, KOTOPbIE TTOKa OTCYTCTBYIOT Ha Perforce-cepsepe.

Ecuiu BbI X0THTE CBOOOAHO KOMOMHUPOBaTH cucteMbl Perforce u Git, ncmosb3yst ux
B KQueCTBe KJIMEHTOB /IS KOHTPOJISI BEPCHUIL, U B COCTOSTHUN YTOBOPUTH aIMUHUCTPATOPA
cepBepa ycTaHoBUTb iporpammy Git Fusion, Ber mosryunTe nepBokiaccHbiil Git-KiamenT
st pabotsl ¢ Perforce-cepsepom.

Git n TFS

Cucrema Git Habupaer nomysspHocTb cpear Windows-pazpaboTyrKoB, U €CJI Bbl OTHO-
CHUTECH K MX YUCJTY, BETUKA BEPOSITHOCTD, YTO BbI 3HAKOMBI ¢ TAKUM 1poayKToM Microsoft,
kak Team Foundation Server (TFS). 910 KoMILIeKCHOe pellerie, BKaoJaloliee B ceOst
CHUCTEMY OTCJIEKUBAHUS OMHOOK, CHCTEMY yueTa pabouero BpeMeHH, OIEPIKKY Scrum-
IIPOIECCOB, aHAJII3 KOJIa U KOHTPOJIb Bepeuit. CyIecTByeT HeOOIbIast TEPMUHOJIOTH-
yeckas mytanuia. /leso B tom, uro TFS — aTo cepBep, nogep:RUBaIONINii yIipaBieHue
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BEpPCUSAME Kak rmocpecTBoM Git, Tak 1 TIPH TIOMOIIU COOCTBEHHOI CUCTEMbI KOHTPOJIST
Bepcuii, Koropas nassiBaercss TEFVC (Team Foundation Version Control). Ilogzepsxka
Git nosiunack B TFS ornocurensho Hegasuo (Haunnas ¢ Bepcun 2013), mostomy Ha-
3BaHUS BCEX UHCTPYMEHTOB, IIPUMEHSIBITIXCS B IIPEIIECTBYIONIIX BEPCHSIX, BKIIOYAIOT
B cebs1 ab0pesuatypy «TFS», xota paboraior onu B ocaosaoM ¢ TEVC.,

Ecuii Bce wienbr Bamreil paboueii rpyibsl mosbsytoress TEVC, B To BpeMst Kak BbI TIpe/I-
nouuTaere JJIsl KOHTPOJI Bepcuil 3ajeiictBoBath cucremy Git, /1715 Bac cyliecTByer
CBOI MHCTPYMEHT.

Bbl60p MHCTPYMEHTA
Ha camowm fieste mHCTpYMeHTOB /iBa: git-tf m git-tfs.

Bropoii (naxozxaiuiica 1o ajgpecy http://git-tfs.com) nanucan na sisbike .NET u na mo-
MEHT HallMCAHMs JAHHOU KHUTH paboTasl TOJbKO B onepannontoil cucreme Windows.
s paborsl ¢ Git-pernosuropusimu oH ucno/b3yer NET-npusgasku aus 6ubanorexn
libgit2. 1o kpaiine rubxas u IPOU3BOANTEIbHAS OUOINOTEK, II03BOJISIONIAS BHIIOIHITH
MHOKECTBO HU3KOYPOBHEBBIX orepaiuii ¢ Git-pernosuropuem. Ho nosiHocThio GyHK-
1uoHaIbHOCTh Git 9Ta OMOIMOTEKA HE TOKPBIBAET; BIIPOYEM, B TAKUX CJIyYasix MPOEKT
git-tfs Boi3biBaeT Git-KJaMEHT KOMaHHOM CTPOKU, 1109TOMY ¢ Git-perno3uTopusiMu Bbl
CMOXeTe JIeJIaTh TPAKTUYeCKW YTO YTroHO. BrieyaTsisieT cBOel OJIHOTON U MOJ/IePK-
xa TFVC, Tak kax 171 paboTsl ¢ ceppepaMu ucnobsyiorcs cbopku Visual Studio (xors
910 M TpebyeT ycranoaenHoit Bepcun Visual Studio ¢ gocrynom k TFVC; Ha momenT
HaIMCcaHUs JAHHON KHUrK OecIiiaTHhIX Bepenii Visual Studio, ymeronmx moaxmoyarbest
x TFS-cepsepy, He 6b1710).

WMucrpyment git-tf (pacnonoxkenusiii o ajgpecy https://gittf.codeplex.com) Hanmcan
Ha A3bIKe Java ¥ 3allyCKaeTcs Ha JIoO0M KOMIIBIOTEPE CO CPelloil NCIIOJHEeH s Java.
Bsaumozeiicrsue ¢ Git-perno3uTopus MU OCYILECTBIISETCS TIOCPEACTBOM OUOINOTEKN
JGit (JVM-peammzanmst cuctemsl Git), 4To 03HaYaeT IPaKTUYECKH TTOJIHOE OTCYTCTBIE
OTPaHWYEeHU Ha MCIOoJIb30BaHue (pyHKIMoHanIbHOCTU cucTeMbl Git. K cosxanenmnio,
noziziepskka atoro mpoekTa st TFVC orpannyena mo cpaBHEHUIO € T€M, YTO MBI UMeeM
B git-tfs, — Hanpumep, He MOAEPKUBAIOTCST BETKU.

Wrak, KasKablil 13 HHCTPYMEHTOB MMEeT CBOU CHJIbHBIE U CJIabble CTOPOHBI, JJIst KAsKI0TO
U3 HUX CYIIECTBYET MHOKECTBO CUTYAIHIA, B KOTOPBIX UMEHHO OH OKa3bIBAETCST HanboJiee
MpeNnoYTUTENbHBIM. /lasiee Mbl pACCMOTPUM OCHOBBI X IIPUMEHEHMS.

NMPUMEYAHME

YT06bI MPOBEPUTBL Ha MPaKTVKE NPUMEPbI U3 KHUMM, NOTPebyeTcs peno3uTopuii Ha 6ase TFVC.
STO He HACTONbKO PacnpoCTPaHEHHAs BeLLb, kak peno3uTtopuu Git unu Subversion, noatomy,
BO3MOXHO, BaM MpUAETCS CO3AaBaTh TaKOW PeMo3nTOpUiA CaMOCTOSITENbHO. N5 3TO Lenm
nydyLe Bocrnonb3oBaTbes cuctemort Codeplex (https://www.codeplex.com) unm Visual Studio
Online (http://www.visualstudio.com).
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Hauano pabotbl: git-tf

ITepBoe, uTo HYKHO cesaThb B 106oM Git-1ipoekre, — BBIOJIHUTH KJIOHUPOBaHue. Bor
KaK 9TO BBIIVIAJUT C MHCTPYMEHTOM git-tf:

$ git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/
Main project_git

[epBbiM aprymenToMm TyT gBisietcsi URL-anpec TFVC-kosnexium, BTOpoit apryMeHT
npezcrasisger coboil cTrpoky Buzsa $/project/branch, Tperuii — 1yTh K JIOKaJIbHOMY
Git-pernos3uTopuio, KOTOPLIA CJAeAYET Co3/1aTh (MOCIEIHII apTyMEHT SIBJISIETCST HEOOsI-
3aresibHbIM). THCTpyMeHT git-tf ymeer paboTath TOJIBKO € OMHOI BETKOI 3a pas; st
nepexozia Ha ApyTyto BeTky B TFVC ciietyer co3aars ele OinH KJIOH PETIO3UTOPHS YIKe
13 9TOH BETKHU.

[IpuBenennas komana codaer MOJHODYHKITMOHATBHBIH Git-pero3uTopuii:

$ cd project_git
$ git log --all --oneline --decorate
512e75a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Checkin message

B manmoMm ciyuae y HAC CHOBA MMeeTCsl TAK HA3bIBaeMas ITOBEPXHOCTHAs KON,
TO €CTh 3arpysKeH TOJIbKO caMblii mocaennuil Habop usmenenuit. Cucrema TFVC He
IpeayCcMaTPUBAET MPENOCTABICHIS KAKIOMY KJIUEHTY MOJHOM KOTTHMH UCTOPHH, T0-
TOMY MHCTPYMEHT git-tf mo yMoJYaHWIO CKaunBaeT TOJBKO MMOCJIEIHIO BEPCHIO,
9KOHOMSI PECYDCHI.

Ecyi y Bac ecTh Ha 3TO BpeMst, BOBMOKHO, UMEET CMBICJI CKauaTh BCIO HCTOPHIO, T00aBUB
K KOMaHjIe TrapaMeTp - -deep:

$ git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main \

project_git --deep

Username: domain\user

Password:

Connecting to TFS...

Cloning $/myproject into /tmp/project_git: 100%, done.

Cloned 4 changesets. Cloned last changeset 35190 as d44bl7a

$ cd project_git

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

d44bl17a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745225 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

O6paTuTe BHUMaHKE HA TEI'W ¢ TAKUMU MMeHaMK, Kak TFS_C35189, — OHU IIOMOIaioT
yBUETh, Kak Git-koMmMuTh cBsi3ambl ¢ TFVC-Habopami n3MeHeHni. ITo 0UeHb yI0OHoe
TIpeicTaBJIeHNe, TaK KaK MpocTas KoMaH/Aa 1og TTOKa3bIBaeT, KaKye U3 BallliX KOMMUTOB
CBSI3aHBI CO CHUMKOM cOCTOsIHUS, cymecTByonmM 1 B TEFVC. 9T1o nonosmanTEIBHAS
(byHKIIMOHATHHOCTD (€€ MOKHO OTKJTIOYUTH KOMaH/[0ii git config git-tf.tag false),
MOTOMY YTO HHCTPYMEHT git-tf XpaHUT IPOEKI[M KOMMUTOB Ha HAGOPHI U3MEHEHUIT
B (haitne .git/git-tf.



Git B KauecTBe K/IMeHTa 397

Hauano pabotbl: git-tfs

KiormpoBanue nHCTPyMeHTOM git-tfs BLITIAIUT HEMHOTO MTO-[PYTOMY:

PS> git tfs clone --with-branches \
https://username.visualstudio.com/DefaultCollection \
$/project/Trunk project_git

Initialized empty Git repository in C:/Users/ben/project_git/.git/

C15 = b75dalabalffb359d00e85c52ach261e4586b0c9

C16 = c403405f4989d73a2c3c119e79021cb2104cedda

Tfs branches found:

- $/tfvc-test/featureA

The name of the local branch will be : featureA

C17 = d202b53f67bde32171d5078968c644e562F1c439

C18 = 44cd729d8df868a8be20438fdeeefb961958b674

Ob6parute BHUMaHUe Ha (uar --with-branches. MucTpyment git-tfs ymeer mpo-
erqupoBath TFVC-Berku Ha Git-BeTKH, 1 3TOT (Jiar sIBJsSETCS KOMaH/0# 3aBECTU 110
JokanbHOl Git-Betke s ka0l TFVC-Betku. Beem, KTo korma-imbo co3aBas BeTKU
W BbIIOJIHsL cansgars B TES, uMeeT cMbIct 9TO czesiath, HO 1jist GoJiee CTapbiX, YeM
TFS 2010, Bepcuii aTa HyHKIMOHATHHOCTH He TTO/IepKUBaeTcs. 1o mosBaeHUS 9TOU
BEPCUU «BETKM» IPEACTABIIIN COOON 00BbIYHBIE MAIIKH, [I09TOMY MHCTPYMEHT git-tfs
HE MOJKET OTJIMYUTD UX OT TAroK.

Pacemorpum nosryuennsiii Hamu Git-pero3ntopuii:

PS> git log --oneline --graph --decorate --all
* 44cd729 (tfs/featureA, featureA) Goodbye

* d202b53 Branched from $/tfvc-test/Trunk

* c403405 (HEAD, tfs/default, master) Hello

* b75dala New project

PS> git log -1

commit c403405f4989d73a2c3c119e79021cb2104cedda
Author: Ben Straub <ben@straub.cc>

Date: Fri Aug 1 ©3:41:59 2014 +0000

Hello

git-tfs-id: [https://username.visualstudio.com/DefaultCollection]$/myproject/
Trunk;C16

¥ nac ectb ABe JIOKaJIbHble BeTKM — master u featureA, KoTopble 1IPEJCTaBIIAIOT CO-
60it n3HauabHYyI0 oTIpaBHYI0 Touky KjIoHa (TFVC-Berka Trunk) U JOUYEPHIO0 BETKY
(TFVC-Betka featureA). Kpome Toro, «ynaseHHbIT» perio3ntopuii tfs Toxe mmeeT mapy
ccptok: default u featureA, cootBetcTByonX TFVC-Betkam. MaCTpyMenT git-tfs
IIPOELIUPYET BETKY, KJIOHUPOBAHHYIO BaMU OT BeTKU tfs/default, a ocrasbHble BETKU
TOTy9aioT COOGCTBEHHBIE MeEHa.

Cuenyer o6paruth BHUMAaHUE U HA CTPOKU git-tfs-id: B coobuieHusx pukcaum.
Bwmecto teros npoenuposanue TFVC-#ab0opoB uameHennii Ha Git-KOMMUTBI OCYTIECT-
BJISIETCSI TTOCPE/ICTBOM 3TUX MapKepoB. [lociencTBueM aToro craHoBUTCSI U3MeHeHue
KoHTpoJbHOM cyMMbl SHA-1 Git-kommuToB niocsie ux ornpasku Ha TFVC-cepsep.
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Pabouni npouecc ¢ git-tf[s]

NMPUMEYAHMUE

BHe 3aBMCMMOCTM OT TOrO, KaKoW WHCTPYMEHT Bbl BbiGpanu ans paboThbl, 3agaiiTe napy
KOH(WIrypaUMOHHbIX NapaMeTpoB:

$ git config set --local core.ignorecase=true

$ git config set --local core.autocrlf=false

OueBUHO, YTO MOCITIE KIIOHUPOBAHUS TIPOEKTA BAM 3aX0UETCsT Hall HUM mopabotars. Kak
urctpyMerTbl, TFVC u TFS 06/1a1atoT psijioM KOHCTPYKTUBHBIX 0COGEHHOCTEN, KOTOPbIE
MOTYT 3aTPyIHUTH paboumii mpotecc:

1. Ocaoxustior geno orcyrcryoiue Ha TFVC-cepBepe pyHKIIMOHANbHBIE BETKU
(feature branches). 9o casano ¢ tem, uto TFVC u Git mo-pasHoMy 0CyIIECTBIISIOT
BETBJIEHUE.

2. Canenyetr moMmuuTh, uTo B TFVC MOKHO 3anIpeTuTh APYTUM TI0JTH30BATEISM pe-
JAKTUPOBATH (haiiibl Ha cepBepe. Pazymeercst, 9TO He MelIaeT BHOCUTh UBMEHEHUST
B BallleM JIOKQJIbHOM PETIO3UTOPUHU, HO OTIIPABUTH PE3YJIbTAT PEJaKTUPOBAHUS
"a TFVC-cepBep BbI HE CMOKETE.

3. B TFS cyuecTByeT KOHIIEIIINS «YCIOBHBIX» HAOOPOB M3MEHEHUIH, B pAMKaX KOTO-
Poii n3MeHeHUsI TPUHUMAIOTCS CEPBEPOM TOJIBKO ITOCJE YCITEITHOTO TIPOX0KAEHUS
Berpoernbix B TFS npouenyp cO0pku U TecTUpoBaHUs. ITO peajns3yercs yepes
TFVC-hyHKIUIO BKAIOYEHUA B HAOOP OTIOKEHHBIX U3MEHEHUI, KOTOPYIO Mbl
moApoOHO paccmatpuBarh He OyaeM. MHCTpyMeHT git-tf mo3BoJIsIeT BPyUHYIO
HMYJIUPOBATH MOOOHOE TTOBE/IEHNE, a B git-tfs cymiecTByer ymeronias paborarh
¢ TakuMu Habopamu Komania checkintool.

JlIst KpaTKOCTU MbI PACCMOTPUM MPOCTOI ClleHApUil paboThl, He KaCAIOIUIICS BbIIle-
YIOMSTHYTBIX OCOOEHHOCTEHH.

Pabouuni npouecc: git-tf

WTak, BB BRITIOJTHIIN HEKYIO PAOOTY, CO3/aIN B BETKE master mapy KOMMUTOB 1 TO-
TOBBI OTTIPABUTH pe3yJibTaThl cBoero Tpyaa Ha TFVC-cepsep. Hamr Git-penosutopuit
BBITJISI/IUT TaK:

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

4178a82 (HEAD, master) update code

9df2ae3 update readme

d44bl7a (tag: TFS_C35190, origin_tfs/tfs) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745225 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

*
*
*
*
*
*
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Mpsri xorum orripaBuTh Ha TFVC-cepBep CHUMOK COCTOSTHUST, HAXOISTIUICS B KOMMUTE
4178a82. Ho 1iepBbIM Z1e7I0M HYKHO y6€I[I/ITbCH, YTO ¢ MOMEHTA I10CJIETHETO TTOIKJII0YEHU ST
K CEpBEPY TaM He MOABUJIOCH HOBBIX KOMMUTOB OT KOJLJIET:

$ git tf fetch
Username: domain\user
Password:
Connecting to TFS...
Fetching $/myproject at latest changeset: 100%, done.
Downloaded changeset 35320 as commit 8ef@6a8. Updated FETCH_HEAD.
$ git log --oneline --graph --decorate --all
* 8ef06a8 (tag: TFS_C35320, origin_tfs/tfs) just some text
| * 4178a82 (HEAD, master) update code
* 9df2ae3 update readme

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745225 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

|

[/

* da4bl7a (tag: TFS_C35190) Goodbye
*

*

*

IToxoske, BbI paboTaere HaJl IPOEKTOM HE B OJMHOUKY, TaK KaK MCTOPUH PA3OIILINCH.
Cucrema Git OTIMYHO CHPABISAETCSA C TAKUMU CUTYAIMSIMU, HO B JIAHHOM CJIydae Mbl
MOZKEM JIEHCTBOBATH JIBYMsI CIIOCOOAMIL

1. Tosp3oBaTesm Git B TaKMX cirydasx JIeJaloT KOMMUT CJAUSHUS (B KOHIlE KOHIIOB,
WMEHHO 9TO peanusyeT Koman/a git pull), a git-tf gesaeT aT0 TPOCTOI KOMaHION
git tf pull. Ho cirenyer momuauTs, uTo cuctema TFVC BoctipuHuMaeT aty curya-
IIUTO TTO-/IPYTOMY, ¥ TI0CJIe OTIIPABKM KOMMUTA CJAUSHUS HA CEPBEP Ballla NCTOPUST
HayHeT T0-pa3HoMy BbITJsAIeTh co ctopoHbl Git u TFVC, uto MosxeT npusectu K
nyranuie. Ho 510, HaBepHOe, caMblil OBICTPBIIT CII0CO0 OTHPABUTDH BCE U3MEHEHHS
OJIHUM HAOOPOM.

2. TlepemeliieHre JaeT HAM JIMHEHHYTO HCTOPUEO KOMMUTOB, UTO MTO3BOJISIET TIPE0OPa30-
BaTh Kaxblii 13 Haiux Git-kommutos B TFVC-nabop usmenenuii. Iro Hanbosee
rubKuit crocod, MoITOMY MbI PEKOMEH/IYEM TOJIb30BATHCS UMEHHO MM; €111 TIPOIIE
3TOT pe3yJibTaT MOKHO MOJIyYuThb B git-tf, rie ectb komanza git tf pull --rebase.

Boi6op 3a Bamu. Bot mipuMep, B KOTOPOM UCHOJIB3YETCST IEpeMeIieHue:

$ git rebase FETCH_HEAD

First, rewinding head to replay your work on top of it...

Applying: update readme

Applying: update code

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

5a0e25e (HEAD, master) update code

6eb3eb5 update readme

8ef06a8 (tag: TFS_C35320, origin_tfs/tfs) just some text

d44bl7a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

07452325 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* K K X X X ¥
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Tertepp MokHO orripaBuTh ganubie Ha TFVC-cepBep. B git-tf Bl MoXkeTe co3naTh
e/IMHbII HabOp U3MEHEHWIT, KOTOPBIi Oy/IeT MPEACTaBIATh BCEe M3MEHEHUsT, HAUMHAST
¢ TocJeIHero (3a 3TO OTBeYaeT 3a/IaHHbIM 10 YMOJTYAHUIO TlapaMeTp - -shallow), niamn
€O3/1aTh HOBBIN HAGOP U3MEHEHUT 17t Kax10r0 Git-KoMMuTa (32 3TO OTBEYAET MapaMeTp
--deep). B paccMarpuBaeMoM MpUMEPE MBI CO3/IaIMM BCETO OIMH HAOOP U3MEHEHMIi:

$ git tf checkin -m 'Updating readme and code'

Username: domain\user

Password:

Connecting to TFS...

Checking in to $/myproject: 100%, done.

Checked commit 5a@e25e in as changeset 35348

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

5a0e25e (HEAD, tag: TFS_C35348, origin_tfs/tfs, master) update code

6eb3eb5 update readme

8ef06a8 (tag: TFS_C35320) just some text

d44bl7a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745225 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* K X X X ¥ ¥

[TostBusica nosbiit Ter TFS_C35348, ykasbiBaioluii Ha To, uto cucrtema TFVC xpanur
TaKoe e COCTOsHUE, KaK KOMMUT 5ade25e. BakHO MOHMMATD, YTO JQJI€KO He y BCeX
Git-koMMUTOB ecTh TouHOe cooTBeTcTBUe B TFVC: nanpumep, kommut 6eb3eb5 Ha
cepBepe OTCYTCTBYET.

Tax BeITIAUT 6a30BbIil pa60'{1/1f/’1 Iporecc. Ectp emte ITapa MOMEHTOB, O KOTOPbIX CJIEAYET
ITIOMHUTDb!:

1. IIpotesypbl BeTBJIeHUsI He CyllecTBYeT. Git-tf 3a ojun pa3 co3naet Git-perosuropuit
TosibKo u3 ofHoit TFVC-Berku.

2. [l obmena pesyasratamu paboTsl nosbsyiitech TEVC- win Git-cepsepom, HO He
oboumu opHOBpeMeHHo. Pasuble ki1oubl ogHoro TFVC-penosuropus moryT 06-
JIAIATh PA3JINYHBIMU KOHTPOJIbHBIMU cyMMamMu SHA, 4TO CTaHOBUTCS IIPUYUHOI
MHO’KECTBa POBIIEM.

3. Ecain paGounii mpotiecc Baliieil rpyIibl BKJAYaeT oOMeH gaHHbiMU depes Git
u nepuoanydeckyio cuaxporusanuio ¢ TFVC, Bcerma nogakmouaiitecs k TFVC n3
omHOTO 1 TOTO Ke Git-pemo3uTopus.

Pabouni npouecc: git-tfs

Pacemotpum TOT ke crienapuii B git-tfs. BoT HOBble KOMMUTHI, CO3TAHHDBIC B BETKE
master Harmrero permo3utopus Git:

PS> git log --oneline --graph --all --decorate
* c3bd3ae (HEAD, master) update code

* d85e5a2 update readme

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk
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|/
* 403405 (tfs/default) Hello
* b75dala New project

HOCMOTPI/IM, ITIOABUJIMCH JIM Ha CEPBEPE HOBbIE USMEHECHU AL

PS> git tfs fetch

C19 = aea74a0313de®a391940c999e51c5c¢15¢381d91d
PS> git log --all --oneline --graph --decorate
* aea74a@ (tfs/default) update documentation

| * c3bd3ae (HEAD, master) update code

| * d85e5a2 update readme

|/

| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d202b53 Branched from $/tfvc-test/Trunk
|/

* 403405 Hello

* b75dala New project

JlelicTBUTEIbHO, KTO-TO U3 KoJuIer ycies g00aButh HoBbIl TFVC-Habop nsMeHeHui,
KOTOPBIN JIJIsT HAC BBITJISINT KaK HOBBI KOMMUT aea74ad U repemelienre yaaJleHHOn
BeTku tfs/default.

Kak u B ciygae git-tf, n36aBUTHCS OT PACXOMSTIMXCST HCTOPUI MOYKHO JIBYMST CIIOCOOAMIA:

1. BoimoanuTtn repemMelienune, cjaesjiaB NCTOPUIo JIMHEHOM.

2. Bemoanutn CJInAHNE, COXpaHUB UCTOPUIO 6e3 N3MEeHeHnI.

B jmaHHOM ciiyyae MbI XOTUM OTIPABUTH JIAHHBIE HA CEPBEP TAKUM 0OPa3oM, 4TOOBI
Kaxpiil Git-kommut npespatuiicst B TFVC-Habop nsMeHeHUH, T03TOMY BBITTOJTHUM
nepeMeIieHue:

PS> git rebase tfs/default

First, rewinding head to replay your work on top of it...
Applying: update readme

Applying: update code

PS> git log --all --oneline --graph --decorate
* 1@a75ac (HEAD, master) update code

* Scecdab update readme

* aea74a0 (tfs/default) update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* c403405 Hello

* b75dala New project

Terepb MbI TOTOBBI BHECTU CBOH BKJIaJ] B IPOEKT, oTTipaBuB Koj Ha TFVC-cepsep. Boc-
MOTB3yeMCsT KOMaH0#t rcheckin, uto6nt cosmatsh TFVC-Habop n3MeHeHuit 11 KasKI0To
Git-KoMMUTa, OT OTMEUYEHHOTO YKasaTesieM HEAD J10 TiepBOil 0GHAPYKEHHOI yIaleHHOM
BeTku tfs remote. Komanza checkin cosaer TobKo oyt HaGOp M3MEHEHUH, COeIUHSIS
BC€ KOMMUTBI IPYT C APYTOM:

PS> git tfs rcheckin
Working with tfs remote: default
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Fetching changes from TFS to minimize possibility of late conflict...

Starting checkin of S5cec4ab4 'update readme’

add README.md

C20 = 71a5ddce274c19f8fdc322b4f165d93d89121017

Done with 5cec4ab4b213c354341f66c80cd650ab98dcfled, rebasing tail onto new TFS-
commit...

Rebase done successfully.

Starting checkin of blbf@f99 'update code’

edit .git\tfs\default\workspace\ConsoleApplicationl/ConsoleApplicationl/Program.cs

C21 = ff@4e7c35dfbe6a8f94e782bf5e0031cee8d103b

Done with blbf@f9977b2d48bad61led4a®3d3738df05ea5d, rebasing tail onto new TFS-
commit...

Rebase done successfully.

No more to rcheckin.

PS> git log --all --oneline --graph --decorate

* ff@4e7c (HEAD, tfs/default, master) update code

* 71a5ddc update readme

* aea74a@ update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d2@2b53 Branched from $/tfvc-test/Trunk

|/

* 403405 Hello

* b75dala New project

OG6paruTe BHUMaHUE, KaK 110C/Ie KasKI0i yaauHoii otipasku gaHHbiX Ha TFVC-cepsep
WHCTPYMEHT git-tfs mepeMeraer eiie He OTIPABJIEHHbBIE JaHHBIE. ITO CBSI3aHO C JI0-
GaBJjieHrEM B HUZKHIOIO 4acTh coo01ennii (pukcanum o git-tfs-id, yro npusogur
K U3MeHeHHUI0 KOHTPoJbHBIX cyMM SHA-1. BecriokonTtbces B JTaHHOM ciiydae He 0 4eM,
POCTO TakkM 00pasoM paboraet crcteMa. Ho BbI 10JIKHBI OBITH B Kypce 9T0ro 06¢Tos-
TEJIbCTBA, 0COOEHHO eCJI JeITech CBOMMU Git-KOMMUTAMM C APYTUMU T10JIb30BATEISIMU,

B TFS ectb MHOKECTBO (DYHKIIMOHATIBHBIX OCOOEHHOCTEH, UHTErPUPOBAHHBIX B CHCTE-
MY KOHTPOJIST BEPCHIL, HATIPUMeED paboUre 2JeMEHTDI, CITENNATN3NPOBAHHBIE CPECTBA
0630pa Koma, ycIoBHBIE HAOOPHI MI3MEHEHHH 1 MHOTOe IpyToe. VIX MpuMeHeHre yepes
UHCTPYMEHT KOMAH/HOM CTPOKM MOKET 110Ka3aThCsl CJIOKHBIM, HO, K C4aCTbIO, B IIPOEKTe
git-tfs ecTb 1 iporpaMma ¢ rpadudeckum HHTEPhEHCOM:

PS> git tfs checkintool
PS> git tfs ct

OHa BBITJISIZINT TPUMEPHO TaK, Kak MOKa3aHo Ha puc. 9.3.

[Tomnbzosarenu TFS cpasy y3HAIOT 5TO OKHO AMa/Iora, TaK Kak MIMEHHO OHO OTKPbIBAETCS
B Visual Studio.

Kpowme toro, git-tfs mosBomaser us Git-penosutopus kouTpoauposath TFVC-BeTku.
K mpumepy, co3iaiiM HOBYIO BETKY:

PS> git tfs branch $/tfvc-test/featureBee

The name of the local branch will be : featureBee

C26 = 1d54865c397608c004a2cadce7296f5edc22a7e5

PS> git 1ga

* 1d54865 (tfs/featureBee) Creation branch $/myproject/featureBee
* ffo4e7c (HEAD, tfs/default, master) update code

* 7l1a5ddc update readme
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* aea74a0@ update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d2@2b53 Branched from $/tfvc-test/Trunk
|/

* 403405 Hello

* b75dala New project

Check In - Source Files - Workspace: git-tfs-b78bc5c1-b54a-4bSa-bdc2-9ce 59000488 = “

@ QeBEla-«2 a
Source Files Comment:

&

Work ftems || Name Cha Folder |
ﬂ 2l JREADMEmd Py CA\Users\ EUsen Source\git-tfs-test\project_gifl git\tie\def

Check-in
Notes

d

Policy
Warnings

Conflicts

£

Puc. 9.3. VHcTpymeHT git-tfs

B TFVC coszpanue BeTKM 03Ha4YaeT Co3jaHue epBoro Habopa u3MeHeHuii, ¢ KOTOPOro
OHa, COOCTBEHHO, HAYHETCS, U BCe 9TO BBITIAANUT Kak Git-kommut. OOpaTure BHUMaHUE,
YTO XOTS UHCTPYMEHT git-tfs cosnau yaanennyo Berky tfs/featureBee, ykasaresb
HEAD no-TipeskHeMy HallesieH Ha BeTKy master. YTo6er paGoTta MpoIoJKIIach B HOBOIL
BeTKe, HOBbIe KOMMUTBI HY;KHO TIepEeHeCTH K KOMMUTY 1d54865, Haripumep, hopMupyst
€ 9TOTO MeCTa TEMAaTUYECKYIO BETKY.

MoaBoas utorn

WNucrpymentsr git-tf u git-tfs otmmuno moaxonsat st B3aumosetictBus ¢ TFVC-
cepBepoM. OHU MO3BOJISIOT JIOKATBHO UCIIOJH30BATDH MOTPSCAIONINE BO3MOXKXHOCTH
cucrembl Git 6e3 I10CTOAHHOIO B3auMoJielicTeus ¢ nenTpanbibiM TEFVC-cepsepoM, uTo
obJieryaet JKu3Hb pazpabOTUMKA, He BRIHYIK/ast BCIO TPYIITY nepexoauth Ha Git. Ecoiu Bb
paboraete B onepainortoi cucremMe Windows (a pas Batia rpymia nosssyercst TES, cko-
pee BCETo, 9T0 UMEHHO TaK ), BaM JIyuliie 00paTuThCs K HHCTPYMeHTY git-tfs ¢ ero Gosee
HOJTHOH (PYHKIIMOHABHOCTBIO, 8 Ha JIOJII0 PAOOTAIOIINX Ha APYTHX IIaT(GOPMAX OCTAETCST
UHCTPYMEHT git-tf, BOBMOKHOCTH KOTOPOTO Ky/1a 6osiee orpannueHHbl. Kak u B ciryuae
OCTaJIbHBIX OIIICHIBABIIINXCS B 9TOU IJIaBe WHCTPYMEHTOB, CJIEAYyET BbI6paTb O/IHY CUCTEMY
KOHTPOJISI BEPCHil B KauecTBe OCHOBHOIL. JIJist oOMeHa pesyJisrataMu paboThI ¢ KOJLIE-
raMu cJjejyer uciosb3osath bo Git, m6o TFVC, Ho HuKaK He 00e CUCTEeMbBI CPasy.
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[Nepexopq Ha Git

Ecan npu Hasmmunun 6assl Koga B apyroil VCS Bl pernniau nepeiitu Ha Git, cienyer
KaKMM-TO 06PasoM BBIIIOJIHUTH [IEPEHOC Balllero MpoeKTa. B 9ToM pasjiesie Mbl CHadaa
PAaCCMOTPHUM BapUaHTBI UMIIOPTa, MOJJIEPKUBAEMbIE B PACIIPOCTPAHEHHBIX CUCTEMAX,
a 3aTeM IOKasKeM IpuMep pa3paboTKu cOOCTBEHHOTO CPEACTBA IepeHoca JaHHbIX. BbiGop
CHCTEM, O KOTOPBIX IOIAET peub B JAHHOM paszesie, 00yCJI0BJIeH KOJNYECTBOM 0JIb30-
BaTeJIei, BBITIOJHSTIONINX TIEPEHOC, & TAKKE HATMYMEM Ka4eCTBEHHOTO MHCTPYMEHTAPHSI.

Subversion

Tem, KTo TipounTas paszen o pabore ¢ git svn, He COCTABUT TPY/Ia BOCIIOIb30BATHCS
KOMaHI0i git svn clone s kiornposans pernosutopus. [locse storo npo Subversion-
cepBep MOJKHO 3a06BITh, OTIIPABJIsAst BCE HOBbIE M3MEHEHUs yske Ha HOBBIN Git-cepsep.
CxonupoBaThb UCTOPUIO 1IEJUKOM BaM HUYTO HE MEIIAeT, XOTS 3TOT IIPOIECC MOXKET
3aHATD IJINTEIbHOE BPEMs.

OpHako mpolielypa UMIopTa He ujeaibHa. M Tak Kak oHa SIBJISIETCS ITTUTENBHOM, JIyd-
1Ie cpasy JeJath Bee mpaBuabHo. [lepBast mpobiieMa cBsizaHa ¢ JaHHBIME 06 aBTOPCTBE.
B cucreme Subversion Bee, KTO OTIIPaBIIsieT pe3yJIbTaT CBOMX TPYIOB Ha cepBep, 00IaaoT
YUETHBIMU 3aTTMCSIMU, CBEJICHUST O KOTOPBIX (DUKCUPYIOTCS B IAHHBIX KOMMUTOB. K Tiprime-
DY, B IPEIBIYIIIEM pas/iesie B BBIBOIUMbBIX KOMaHaMu blame u git svn log MaHHbIX (hury-
puposa mosb3osatesb schacon. [Tonck coorBeTcTBytoMIel mHbOpMary B Git Bo3MokeH
TOJIBKO TIPH Hajmunu (ailra npoekiuii Subversion-nosbsosareseil Ha asTopos B Git.
Cosznamum daiin users . txt, comep:raniuii JaHHY0 HHOOPMAINIO B CIIeyonieM hopMaTe:

schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

[Tomyunm crimcok aBTOpOB, KOTOPBIE MOTB3YI0TCT SVN:

$ svn log --xml | grep author | sort -u | \
perl -pe 's/.*>(.*?)<.*/$1 = /'

ITa KOMaH/1a TeHepupyeT cincok B ¢opmate XML, ocTaBiissg TOTbKO CTPOKH € JaH-
HBIME 00 aBTope, 136aBJIdach oT AybaukaroB u yaanss XML-treru. (Pasymeercs, Bce
3T0 OyzieT paboTaTh TOJIHLKO Ha KOMITHIOTEPE C YCTAHOBIEHHBIMU TIPHJIOKEHUSIME grep,
sort u perl.) BeiBos 9T0OI KOMaH/IBI MOKHO HATIPABUThH B (paiia users. txt, mocse yero
B K)KJIOH CTPOKE OCTAETCST TOTBKO JIOMUCATh COOTBETCTBYIONUX Git-mosb3oBareeii.

IToT (ailn MOKHO TepeiaTh MHCTPYMEHTY git svn, obecrieunBast 60Jiee KOPPEKTHOE
MPOEIMPOBaHKe TaHHBIX 00 aBTOpax. [Ipu aToM mapameTp --no-metadata, 106aBJeH-
HBIN K KoMaHze clone miau init, o3ravaert, uto git svn He 6y1;[eT 1106aBJIATH OOBIYHO
UMIIOPTHPYEMbIe cucTeMoii Subversion Merasanabie. B pesysrate KOMaHa IMIOPTa
MIPUMeET TaKoH BUI:

$ git-svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata -s my_project
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ITocsie aToro B marke my_project nosiButcsi 6oJiee KOPPEKTHDBII PE3YJIBTAT UMITOPTA U3
cucrembl Subversion. Hampumep:
commit 37efa680e8473b615de980fa935944215428a35a

Author: schacon <schacon@4c93b258-373f-11de-bed5-5f7a86268029>
Date: Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

git-svn-id: https://my-proje ct.googlecode.com/svn/trunk@94 4c93b258-373f-
11debe®5-5f7a86268029

BmecTo aTX KOMMHUTOB BBI ITOJIyUNTE CJEeAyroniee:

commit ©3a8785f44c8ea5cdb0e8834b7cB8e6c469be2f2
Author: Scott Chacon <schacon@geemail.com>
Date: Sun May 3 ©0:12:22 2009 +0000

fixed install - go to trunk

Ternepb MbI He TOJIBKO UMeeM OoJiee y00HOe IpejcTaBIeH e oJist Author, Ho 1 yGpasiu
CTPOKy git-svn-id.

Kpome Toro, MMIIOPTUPOBaHHbBIE JAHHbBIE CJeayeT MouncTuTh, CHavaia Hajlo yIATuTh
HEHYKHbIE CCHLIKH, KOTOPbIE 06aBJsieT UHCTPYMEHT git svn. TlepBbIM [1€JI0M MBI
[epeMeCTUM BCE Terr TaKuM 06pasoM, 4TOObI 3 HEMTOHSTHBIX yIAJIE€HHBIX BETOK OHU
NeCTBUTENLHO MPEBPATHIINCDH B TETH, A 3aTE€M TIEPEMECTUM OCTAJIbHBIE BETKH, C/IEJIaB
WX JIOKQJIbHBIMH.

Bot kax BBITJIAUT ITEpEMENIECHNE TETOB:
$ cp -Rf .git/refs/remotes/origin/tags/* .git/refs/tags/
$ rm -Rf .git/refs/remotes/origin/tags

Mb1 GepeM Bee CCBLIKY Ha yaaJeHHble BETKH ¢ afpecoM remotes/origin/tags/ u npe-
BpamiaeM ux B Jerkosecubie (lightweight) rern.
Ternepn mepemMecTM BeTKU M3 Manku refs/remotes, c/ieaB MX JOKATbHBIMU:

$ cp -Rf .git/refs/remotes/* .git/refs/heads/

$ rm -Rf .git/refs/remotes

Tenepb Bce cTapble BETKU cTaau HacTosimuMu Git-BeTKaMM, a BCe cTapblie TeTn — Ha-
crosimmmu Git-teramu. Ocraoch TOIbKO 106aBUTH Halll HOBbIN Git-cepBep B KauecTBe
VIAJIEHHOTO PETIO3UTOPHS U OTIIPABUTD TY/IA IIEPBbIE IaHHble. BOT mpumep mpeBpareHust
cepBepa B y/laJeHHbIH PETTO3UTOPHIL:

$ git remote add origin git@my-git-server:myrepository.git

Tak xak Bce HAIllM BETKU U TETH JAOJIZKHbI HAXOAUTHCA Ha 9TOM Ce€PBEPE, BbITIOJTHUM
KOMaH/Y:

$ git push origin --all

Wrak, Bce HalIM BETKU U Ter aKKypaTHO UMIIOPTHPOBaHbl Ha HOBbIH Git-cepsep.
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Mercurial

Tak kak Moze/IM IpejicTaBaeHns Bepenii B cucteMax Mercurial 1 Git Bo MHOTOM CX03KH,
npuuem Git obsazaeT HeCKOIBKO 0OJIbIEH THOKOCTHIO, TIPOIIEAYPa MepeBo/Ia PEmo-
suropust ¢ Mercurial Ha Git Bo MHOTOM oueBHAHA. OHA BBITOJHICTCS HHCTPYMEHTOM
hg-fast-export, KOO KOTOPOTO BaM HY/KHO OYIET MOJTYUUTh:

$ git clone http://repo.or.cz/r/fast-export.git /tmp/fast-export

ITepBbIM BTAMIOM MTPE0OPAZOBAHMS SIBJISIETCS MTOJYUEHIE TOJTHOTO KJIOHA HY/KHOTO HaM
penosutopust Mercurial:

$ hg clone <remote repo URL> /tmp/hg-repo

Crenyiolum niaroM siBJsieTcst co3fianue aiiyia mpoernupoBanust aBTopoB. Cucrema
Mercurial He Tak CTPOTO TOAXOAUT K TAHHBIM, TOMEIIAEMBIM B TI0Jie author /1yt HabopoB
U3MEHEHMIA, II09TOMY ceifuac ya00HbI MOMEHT HaBecTH Hops oK. CreHeprupoBaTh TAKOM
(baiisr T03BOJISIET OHOCTPOUHAST KOMAH/Ia JIJIsST KOMaHIHOU 0600ukn bash:

$ cd /tmp/hg-repo
$ hg log | grep user: | sort | uniq | sed 's/user: *//' > ../authors

UYepes HECKOJIBKO CEKYH/I B 3aBUCUMOCTH OT pagMepa UCTOPUHU Balllero TPOeKTa Y Bac
MOSIBUTCA BOT TaKoH (aiin /tmp/authors:

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 paccMaTpuBaeMoM TIpuMepe OIMH ¥ TOT Ke YeI0BEK ¢ MMeHeM Bob coszan Habopb
M3MEHEHUH TI0JT YeTIPbMS PA3HBIMU UMEHAMU, OJTHO U3 KOTOPBIX BIIOJIHE KOPPEKTHO €
Touku 3peHus Git-KoMMUTA, B TO BpeMd KakK J[PyTHe COBCEM He COOTBETCTBYIOT hopMary.
VcnpaBuThb cutyanuio moMmoxer komanaa hg-fast-export. C ee momMoupbio Mbl 106aB-
JigeM B KOHeI] K&KJI0H U3MEHSIEMOIi CTPOKHU CTPOKY ={HOBOE WMA 1 aapec 3/1eKTPOHHOI
NoYThI} U y/la/isieM CTPOKHM JIJISt IMEH TI0JIb30BaTe e, KOTOPbIe Mbl OCTaBJIsieM 6e3 n3Me-
Henuii. Ecii Bce MMeHa T0/Ib30BaTe el BBITJISISIT KOPPEKTHO, 3TOT (haiisr He TpebyeTcsl.
B namiem mpumepe o Gy/ieT UMeTh TAKOH BUJL:

bob=Bob Jones <bob@company.com>

bob@localhost=Bob Jones <bob@company.com>

bob jones <bob <AT> company <DOT> com>=Bob Jones <bob@company.com>
bob <bob@company.com>=Bob Jones <bob@company.com>

Tenepb HyKHO co3/1aTh HOBBIN Git-peno3nTopuii u 3aIyCTUTh CIleHAPWH 9KCIIOpPTA:

$ git init /tmp/converted
$ cd /tmp/converted
$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors



Duar -r ykasbiBaeT KoManie hg-fast-export, e HaXOIUTCSI TTO/IEKAIITNHT TIPpeoOpas3o-
BAaHUIO PEMO3UTOPUI, a (hJiar -A yKazbIBaeT MeCTO XpaHeHus (aiyia ¢ TpOeKIuAMU UMeH
aBTOPOB. ITOT clieHapuil anamu3upyer Mercurial-Habopsl MaMeHeHNH 1 TpeoGpasyer
ux B creHapuii 1 Git-yHkimu, kotopast HasbiBaeTcs fast-import (moapobHo oHa
paccMarpuBaetcst 4y Th 1oske). [Ipeobpasosanme 3aiiMeT HEKOTOPOE BpeMst (He CJAUIKOM
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GOJIBIIOE ), ¥ MBI TTOJIYYMM JOCTATOUHO TIOAPOOHBIN Pe3yIbTaT:

$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors
Loaded 4 authors

master:

master:
files

master:
files

[...]

master:

Exporting
Exporting

Exporting

Exporting

removed files
master: Exporting
removed files

master: Exporting thorough delta revision 22208/22208 with 3/213/0 added/changed/

removed files

full revision 1/22208 with 13/0/0 added/changed/removed files
simple delta revision 2/22208 with 1/1/0 added/changed/removed

simple delta revision 3/22208 with ©/1/0 added/changed/removed

simple delta revision 22206/22208 with 0/4/0 added/changed/

simple delta revision 22207/22208 with ©/2/0 added/changed/

Exporting tag [0.4c] at [hg r9] [git :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 )

40504 ( 205320 duplicates 26117 deltas of 39602 attempts)
52320 ( 2851 duplicates 47467 deltas of 47599 attempts)

22208 ( @ duplicates @ deltas of @ attempts)

0 ( 0 duplicates © deltas of © attempts)

blobs :
trees :
commits:
tags :

Total branches: 109 ( 2 loads )
marks: 1048576 ( 22208 unique )
atoms: 1952

Memory total: 7860 KiB

pools: 2235 KiB
objects: 5625 KiB
pack_report: getpagesize()

pack_report:
pack_report:
pack_report:
pack_report:
pack_report:
pack_report:

core.packedGitWindowSize
core.packedGitLimit

pack_used_ctr
pack_mmap_calls
pack_open_windows
pack_mapped

4096
1073741824
8589934592
90430
46771
1/ 1
340852700 / 340852700

$ git shortlog -sn
369 Bob Jones
365 Joe Smith
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Ha atom, coberBento, u Bee. Bee Mercurial-rern npeo6pasosatbl B Git-Tern, a Mercurial-
BeTkr ¥ Mercurial-3akmaaku npesparuniauch B Git-Betku. Teriepb MOKHO OTIIPABUTD
Pero3uTOpuii Ha HOBBI cepBep:

$ git remote add origin git@my-git-server:myrepository.git
$ git push origin -all

Perforce

Cremytormmeii cricTeMoit, /1T KOTOPOH MBI PACCMOTPUM TIPOIIECC UMIIOPTA, SIBJISETCS
Perforce. Kak yxe o6cysxaanoch, Bsaumoeiictsue Git u Perforce peanmusyercst mocpe-
cTBOM JBYX Tporpamm: git-p4 and Git Fusion.

Git Fusion

ITpusnoxenue Git Fusion gesnaer mporiecc npakruuecku 6e360ae3HeHHbIM. J[0CTaTOYHO
B KOH(UTYpaAIMOHHOM (haiiyie yKazaTh ITapaMeTpbl IIPOEKTA, TIPOEKIINH ITOJIb30BaTeNIel n
BeTKH (Kak ObLIo OKazaHo patee B pasjedie «IIporpamma Git Fusions ), a 3aTem KJIOHU -
posathb pertozutopuil. [Tocie atoro Bel nosyunrte Hactognmii Git-pernosuTopuii, rOTOBbII
k orripaBke Ha Git-cepsep. B kauecTBe TaKOBOTO TP JKEJTAHUHT MOKET UCTIOJIb30BATHCS
naxe Perforce-cepsep.

Git-p4
[Tporpamma git-p4 Takske MOKET UCITOJIB30BAThCS KAK MHCTPYMEHT UMTIOpTa. B kauecTBe
[pUMepa PACCMOTPUM MMIIOPT IIpoeKTa Jam us oTkpsiToro Perforce-meno. s HacTpoii-

KU KJIMEHTa HY’KHO 9KCIIOPTUPOBATH [IEPEMEHHYI0 OKPYKeHMst P4PORT, KoTopas Oyner
ykasbiBaTh Ha Perforce-pero:

$ export P4PORT=public.perforce.com:1666

NMPUMEYAHME

NS BbINONHEHMS OCTaNbHBIX OMepauuin Bam notpebyeTcs noaktoueHue k Perforce-geno.
B Hawwmx npvMepax UCnonb3yeTcs OTKpbIToe Aeno Ha caiTe public.perforce.com, Bbl e
MOXeTe yKasaTb 1toboe [oCTynHoe BaM Aeno.

Jlnst umnopra tipoekta ¢ Perforce-cepsepa BocmosbayiiTech KoMaH0i git p4 clone,
yKa3aB eif yTh K JIETIO ¥ K TIPOEKTY, & TAKXKe K MECTY, Ky/la Bbl TIAHUPYETEe TIOMECTUTD
MPOEKT:

$ git-p4 clone //guest/perforce_software/jam@all p4import
Importing from //guest/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%)
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B nannoM ciyyae IPOEKT COJEPKUT BCETO OJHY BETKY, HO TIPU HAIUYUN HECKOTBKUX
BETOK, KOH(UTYpaIust KOTOPBIX 3ajiana pyukiumeii branch views (To ects npencTranis-
er coboii Habop MaroK), I0CTATOUHO BOCIOJIb30BaThCst (hyarom --detect-branches,
PEATU3YIONUM UMIIOPT BCEX BETOK MpoekTa. [10po6HO aTOT aciekT paccMaTpUBasICs
panee B pazzenie «Moct Git-p4» gaHHOl TJIaBbI.

Tbnepb HaHIpeHOSHTOpHﬁiHpaKTquCKP[FOTOB.3aﬁHHIBHaHKy p4import u samycrus
koMaHxay git log, Bbl yBUAUTE pe3yJbTaT UMIIOPTa:

$ git log -2

commit e5dalc909e5db3036475419f6379f2c73710c4eb

Author: giles <giles@giles@perforce.com>
Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </OL>.
[git-p4: depot-paths = "//public/jam/src/": change = 8068]

commit aa21359a0al35dda85c50a7f7cf249e4f7b81d98
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]

Kak Buznre, nporpamma git-p4 ocrasuia Bo Bcex cooOIeHnsax (hpuKCaIuu CBOU UeH-
TuduKaTopbl. VIX MOKHO OCTaBUTD Ha CJIydaii, eciu B OyaylueM HoTpebyercs ciesarh B
cucreme Perforce cepuiky Ha HoMep usmenenuit. Ho eciiu BbI ipeziiiounTaere u30aBUTHCS
OT HUX, CAMO€ BPeMs cJieJIaTh 9TO ceifuac, IoKa He Hayasach pPaboTa ¢ HOBBIM PEIIO3UTO-
pueM. Yiaium Bce ujeHTuUKaTopbl Komanoi git filter-branch:

$ git filter-branch --msg-filter ,sed -e ,,/"\[git-p4:/d"'

Rewrite e5dalc909e5db3036475419f6379f2c73710cd4e6 (125/125)
Ref ,refs/heads/master' was rewritten

Terteps koman/a git log MoKakeT U3MeHEeHUEe KOHTPOJIBbHBIX cyMM SHA-1 y Bcex koMmMmu-
TOB, ITPU TOM YTO JI0OABJIEHHBIX HHCTPYMEHTOM git-p4 CTPOK B cOOOIIEHUSIX (hUKCATUN
BbI OOJIbIIIE HE HalijieTe:

$ git log -2

commit b17341801ed838d97f7800a54a6f9b95750839b7

Author: giles <giles@giles@perforce.com>
Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </OL>.
commit 3e68c2e26cd89cb983eb52c024ecdfbaldeb3fff
Author: kwirth <kwirth@perforce.com>

Date: Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

Wtak, MMIOPTUPOBAHHBIN PEIIO3UTOPHII TOTOB K OTIIPABKE Ha HOBBII cepBep.
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TFS

Ecsm Batia pabGoyast rpyTina permia epeiaTh mpoiiecc yipasiaerus sepcusimu o1 TFVC
k Git, npotiecc nepexojia J0JIKeH BBIITONHATBCA ¢ MAKCUMAJILHO JOCTYITHOM TOYHOCTBIO.
IToaTomy XOT$ patiee Mbl IIO3HAKOMUJIACD C IByMd HHCTpyMeHTaMu — git-tfs u git-tf,
ceifyac peub IIOIJIET TOJILKO O git-tfs, Tak Kak UMEHHO OH IO/ /lepKuBaeT BeTki. Kpome
TOTO, IMTIOPT CPe/ICTBaMU git-tf mpeacTaBisieT cob0i Upe3MepHO CAOKHYIO TTPOTEYPY.

NMPUMEYAHME

B AaHHOM criyyae peyb MAeT 0 HeobpaTMOM npeobpaszoBaHun. MonyyeHHbIl B utore Git-
peno3nTopuin NOAKMIUMTbL K UCXOAHOMY TFVC-NPOEKTY Bbl Y)Ke HE CMOXETE.

[TepBbIM feTOM ciieiyeT BBITIOJTHUTDL TPOEIUPOBaHe UMEH roJib3oBartesieii. Cu-
crema TFVC goctaTouHO BOJIBHO TMOAXOANUT K JAHHBIM, COXPaHSIEMbIM JJIsT HAGOPOB
n3MeHeHui B mosie author, B To Bpems kKak Git TpebyeT yno604nTaeMoro MMeH! 1
azipeca 3JIeKTPOHHOI TTOUTHL. [loyanTh 3Ty MH(MOPMAIINIO MOKHO € TIOMOIIIBIO KJINEHTA
KOMAaHTHOH CTPOKH tf:

PS> tf history $/myproject -recursive | cut -b 11-20 | tail -n+3 | uniq | sort >
AUTHORS

B maHHOM ciry4ae Mbl paccMaTpUBaeM Bce HaOOPHI UBMEHEHUIT B MCTOPUHU MTPOEKTA.
Komanpna cut urnopupyet Bce, kpome cumMBooB 11-20 n3 kaxx10it cTPOKH (B TaHHOM
ciryydae /I TTOJTy4eHnsT KOPPEKTHBIX UMP BaM TIPHUIETCS MOIKCITEPUMEHTHPOBATH C
JUTMHOM cTpoK). Komanza tail mporryckaet mepBble /1Be CTPOKH, CO/iepsKalie 3ar0JI0BKU
noJsiei 1 moguepkuBanusd, BeioHeHHbIe ASCII-Tpadukoii. 3aTeM Bce gaHHbIe TTepeia-
I0TCS1 KOMaH/Ie unig, Kotopast youpaet ay0anKaThl, a KOHEUHBIN PE3YJIBTAT COXPAHIETCS
B (haiisre AUTHORS. /lasibiiie TpuxoAnTCs EHCTBOBATh BPYUYHYIO; MHCTPYMEHT git-tfs
MOKET Pe3yJIBTAaTUBHO TI0JIh30BATHCS 3TUM (hallJIOM TOJBKO B CIydae, Korjia Kaskaast
CTpOKa UMeeT BOT TaKoii (hopmart:

DOMAIN\username = User Name <email@address.com>

CreBa oT 3HaKa paBEHCTBA MBI BUINM cofiepkuMoe 1101t User B cucteme TFVC, B To Bpe-
Ms Kak crpasa purypupyeT uMs oJib30BaTesst, KoTopoe npumensiercst B Git-koMMuTax.
Tenepb HyKHO BBITIOJTHUTH KJIOHUPOBaHue nntepecyioiiero Hac TFVC-mipoekra:

PS> git tfs clone --with-branches --authors=AUTHORS https://username.visualstudio.com/

DefaultCollection $/project/Trunk project_git

3aTeM Bbl, BO3MOKHO, 3aXOTUTE MMOUUCTUTD pasjiesibl git-tfs-id B HUIKHEl YacTH co-
ob6ueHnii (pukcaruu. ITo JeJAeTCs Caepyonel KoMaH 1 0M:

PS> git filter-branch -f --msg-filter 'sed "s/“git-tfs-id:.*$//g"' -- --all
B manHoM ciryuae komanza sed st cpensl Git-bash samensteT Bee cTpoKH, HAUMHAOIIH-

ecs ¢ mpeukca git-tfs-id:, mycroit cTpokoii, KoTopyio cuctema Git BIOCTEICTBUN
YCIIEITHO UTHOPHUPYET.
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[Tocsie aToro ocraercst TONBKO J0OABUTH HOBBIN Y/IaIEHHBII PETIO3UTOPUH, OTIIPABUTH
TyJ/Ia BCe BETKH U IPUCTYNUTH K padote ¢ Git.

[pyrve BapuaHTbl UMMNOPTa

Ecimi BBI TIOJTB3yeTECh CUCTEMOI KOHTPOJIS BEPCUTA, HE BXOASTIEH B YMCIIO PACCMOTPEHHBIX
paHee, MOKHO TIOUCKATh cpeicTBO nMmopta B aTepHeTe. CyliecTBYIOT Ka4eCTBEHHBIE
POTpaMMbl i MHOKecTBa cructeM, B ToM uncie CVS, Clear Case, Visual Source Safe
U Jaske OOBIYHON TAIKU ¢ apxXuBaMi. ECJiv JKe HU OJ[HAa U3 TOTOBBIX MPOTPAMM BaM He
MOJIOI/IET, TOTOMY UTO BbI paboTaeTe ¢ MAJIOU3BECTHON CHCTEMON KOHTPOJIST BEPCUI
ujm BaM TpebyeTcst 00BN KOHTPOJIb HAJ[ IPOTIEYPON UMIIOPTA, OCTAETCST KOMaH/Ia
git fast-import. OHa ynTaeT MPOCTbIE MHCTPYKITUU U3 CTAHAAPTHOTO MOTOKA BBOJIA 1
3aIUChIBAET Olpe/iesieHHbIe anHbie B Git. 1o HaMHOTOo GoJiee TPOCTOH cocob cosa-
Hus Git-00beKTOB, ueM 3aIyCK HU3KOYpPoBHEBbIX Git-KOMaH/| WM HONbITKA 3alI1CH
HU3KOYPOBHEBBIX 00beKTOB (60Jee oApoOHO Ta TeMa paccMaTpuBaercs B riiase 10).
B nanHOM e cirydyae MOXKHO HallucaTh ClieHAPUH UMIIOPTA, YATAIOINH U3 NCXOHON
CUCTEMbI HYKHYIO HH(DOPMAIUIO U OTIIPABJISIONINI YeTKIe MHCTPYKIIUU B CTaHIaPTHBIN
MOTOK BbIBOJA. [locie yero ocraercs 3amyCcTUTD 3TOT CIIEHAPUI U TIepe/laTh PE3YJIbTaT
ero paboThI HEIIOCPeICTBEHHO KoMaH e git fast-import.

PaccmotpuM Hamnmcanue rnpoctoii mporpamMmbl nMnopta. [Ipeanosaraercs, 4To Mbl pa-
GoTaeM B marke current u epUOIUYECKH JIeJIaeM PEe3epPBHbIE KOIMU TIPOEKTA B MATIKaX,
MMeHa KOTOPBIX CTPOATC 110 IpuHuuy back_Irrr_MM_AA.

Nrak, Yy HaC BO3HUKJIA He0OXOMMOCTD UMIIOPTUPOBAThH 3TN Manuble B Git. Bot CTPYK-
Typa HalllUX ITaroK:

$ 1s /opt/import_from

back_2014 01_02

back_2014 01_o4

back_2014 01_14

back_2014_02_03
current

Y1o6sr IMITOPTHPOBATH MATKY Git, CIIeIyeT OCBEKUTD B TTAMSITH CTTOCO0 XpaHeHNUsT TaH-
HbIX B Git. Kak BbI, BO3MOKHO, moMHUTE, crcteMa Git, 1o cyTu, npezacrasisier coboit
CBSI3AHHBIN CIMCOK 0OHEKTOB-KOMMUTOB, KasK/IBIH M3 KOTOPBIX YKA3BIBAET HA CHUMOK
cocTognus JaHubIX. IloaToMy HaM HY’KHO BCEro JIMIIb yKa3aTh kKoManje fast-import
CHUMKM COCTOSIHUS, BXOJAIINE B HUX JJAHHbIE KOMMUTOB M HOPS/IOK UX CJIeIOBAHUS.
Mbt 110 ouepesi pacCMOTPUM BCe CHUMKU U CO3/1a/IMM KOMMUTBI C COZIEPKUMBIM KasK10H
HAIKU, CBA3bIBASI KAYK/BIN CJEAYIONINN KOMMUT C IIPE/bIYIIIM.

Kak u B ryiaBe 8, MbI HamuIeM ciieHapuil Ha si3bike Ruby, moTomMy 410 00BIYHO TIH-
€M UMEHHO Ha 3TOM SI3bIKE, KPOME TOTO, OH TPOCT JJisl TOHUMaHust. Bbl ke MO-
JKETe BOCIIOJb30BATHCSI CBOUM JIIOOMMBIM SI3BIKOM MPOTPAMMUPOBAHUSI, BEb HAM
TpebyeTCst TOJMBKO BKIIOUYUTH HYKHYIO UH(DOPMAIIMIO B CTAHAAPTHBINA TOTOK BBIBOJIA.



412 Maea 9 e Git 1 Apyre CUCTEMbI KOHTPOSS BEPCUI

Kpowme Toro, tem, k1o paboraer B onepanuonuoii cucreme Windows, ciemyer oco6o
103a60TUTHCS O TOM, UTOOBI B KOHI[E CTPOK HE TIOSIBJISATINCH CUMBOJIBI BO3BPATA KAPETKH.
Jlesio B ToMm, uTO KOMaH/a git fast-import pabGoraer TOIBKO ¢ CUMBOJAME MIEPEBO/IA
crpoku (LF).

[TepBbIM ies10M 3atizieM B MCXO/IHYIO TTATIKY 1 OTIPEIETMMCS € TTO/IIATTKaMM, COJIEPsKaTIH -
MU CHUMKH COCTOSTHUSI, KOTOPBIE MBI XOTUM MMIIOPTHPOBATh KaK KOMMUTBL. MbI Oyiem
10 OYepe/In 3aXO/INTh B KaXKAYIO TaKylo MOATAIKY M 3aIyCKaTh KOMAaH/Ibl 9KCIIOPTA.
Bort ryiaBHbI 6a30BbIH UKL

last_mark = nil

# no odyepeau npocmaTpuBaem nanku
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# nepexon B LeneByWw nanky
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

BHyTpH Kask10il IAllKK 3aIlyCKaeTcst METOJl print_export, kotopblii 6eper Manudect
1 METKY TIPEIBIYIIET0 CHUMKA COCTOSHUS 1 BO3BpalllaeT MaHU(ECT U METKY TEKYIIero;
HUMEHHO 5T0 00eCIeunBaeT KOPPEKTHOCTD UX CBA3bIBaHM. TePMUH «MeTKa» B KOHTEKCTe
KoMaH bl fast-import o3HauaeT ujeHTU(GUKATOP, KOTOPBIH BB IPUCBANBAETE KOMMHUTY
B MOMEHT CO3/IaHUs M KOTOPBIH BIIOCJIECTBUY UCTIOIB3YETCS JIJIs1 CBSI3H C IPYTUMU KOM-
muramu. COOTBETCTBEHHO TIEPBBIM JIefiCTBUEM MeTo/ia print_export Gyzer reHeparust
METKH U3 UMEHU TTaITKH:

mark = convert_dir_to_mark(dir)

M1 CO3/1a/ITMUM MACCHB ITallOK, B34B B Ka4€CTB€ METKN 3HAY€HME MH/IEKCA, TaK KaK B POJIN
METKU MOJKET BBICTYIIATb TOJIBKO I1€JI0€ YN CJIO. Ham METO/[ MOT 6bI BbBITJIAETDb TaK:
$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir) + 1).to_s
end

Temepn, KoT/Ia y HAC €CTH TIETOYNCIEHHOE MTPEICTABICHIE HAIIIETO KOMMUTA, HEOOXO/TH-
MO IIOJIYYUTD ATy ISl €r0 METa/laHHbIX. DTa HHQOPMAIlUs U3BJIEKAeTCS U3 Ha3BaHU
IAIoK, T09TOMY COOTBETCTBYIOIIAs cTpoKa B (hailyie print_export Boipakaercs ciie-
YoM 06pPa3oM:

date = convert_dir_to_date(dir)

3nech MeTozr convert_dir_to_date onpenenen tak:
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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 METOJI BO3BPAINAET IEJIOUMCIEHHOe 3HAYeHHe JIAaThl [T KK 101 u3 mamok. Ilo-
cenHuM (GparMeHTOM MeTaJaHHBIX, KOTOPbIE TPEOYIOTCS B KAXK/IOM KOMMUTE, SIBJIs-
IOTCS1 CBEJIEHMsI O CO3/IABILEM ero dejioBeke. dta nHopMalus 6epercs U3 riaodanbHOil
ITepeMeHHOI:

$author = 'John Doe <john@example.com>'

Bce roroso k BBO/y TaHHBIX KOMMMUTA B Halll CHeHapI/Iﬁ NMIIOPTa. I/ICXO,ZIHaH I/IH(I)Op-
Malsl YKa3bIBa€T, YTO BbI CO3/l1a€TE 06T)eKT-KOMMI/IT B OHpe,Z[e]IEHHOﬁ BETKe, /JaJIbIlIe
CJIeIyeT CreHeprupoBaHHadaA HaMH METKa, HH(bOpMaHI/IH O co3aTesic KOMMUTa 1 COO6HI€-
HHUEC (1)I/IKC3.IJ;I/II/I, a 3aTEM — CCblJIKa Ha HPEZIbIlIyHII/Ifl KOMMUT, eCJIn TaKOBOI CyHIeCTBYET
B IIpUPO/IE. B urore Y Hac 1moJsrydaeTcs BOT TaKko KO/

# BbIBOA MMNopTuUpyemon MHopMaLun

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

Bpewmennyio 30ny (-0700) MbI /17151 TIPOCTOTHI yKa3aau npsiMo B kozie. [1pu ummopre n3
IPYTOii CUCTEMBI CITEIYET 3a/1aTh ee Kak cmeterne. Coobiierne (huKcarmu 10KHO ObITh
oThOPMATHPOBAHO CIEAYIONM 06Pa3oM:

data (size)\n(contents)
ITepsbiM HET CT0BO data, 3aTeM yKas3bIBAIOTCS JJIMHA COOOIIEHNUST, 3HAK HOBOU CTPOKU
1, HAaKOHell, caMo cooliierre. Tak Kak mo3jiHee B 3ToM (hopMaTe HYKHO OYIeT 3a/1aBaTh
" cofiepskmMoe (aiira, co3aIuM BCIIOMOTaTeTbHbIN MeTO/ export_data:

def export_data(string)

print "data #{string.size}\n#{string}"
end

OcTasoch TOTBKO YKA3aTh COJEPKRIMOE (DaiiyioB /IS KaK/IOTO CHUMKA COCTOSTHUSL. DTO HE
CJIO’KHO, TaK KaK BCE OHU XPAHATCS B OT/IEIBbHBIX TanKaX. /[ocTaTOUHO BOCTIOTH30BATHCS
KoMaH/Ioi deleteall, 3a KOTOPOI yKa3bIBaeTCs COMEPKIMOE BeexX (DailioB B MalKe.
[Tocse aToro cucrema Git cMOKET KOPPEKTHO 3aliCaTh CHUMKHU COCTOSIHUS:
puts 'deleteall’
Dir.glob("**/*").each do |file]
next if !File.file?(file)
inline_data(file)
end
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NMPUMEYAHMUE

Tak Kak MHOrMe CUMCTeMbl BOCMPUHUMAIOT BEPCUMWU AAHHbIX KAk Habopbl U3MEHEHWIA, cae-
NaHHbIX MeXxay ABYMSi KOMMWUTaMM, koMaHaa fast-import MoxeT Ans KaXaoro KOMMUTa
MCMOJb30BaTb AOMO/HUTE/bHbIE KOMaHAbI, YKa3blBatoLuMe, Kakue daiinbl 6binn fo6aBneHbl,
yAaneHbl UM OTpeAaKTUPOBaHbl U Kak BbIMISAUT MX HOBOE CofepXXMMoe. MOXHO paccunTaTb
pasH1LY MeXAy CHUMKaMU COCTOSIHWS U NMPeAoCTaBUTb TOMBbKO 3TW AdHHbIE, HO 3TO CIIOXKHEE.
XoTsi ecnv BaM 6onblue NMoAXOAWT TaKoW BapuaHT, NoAPOBGHOCTM ero peanvsauuy MOXHO
y3HaTb Ha CTPaHWLE CrpaBoYHMKa Mo koMaHae fast-import.

Bot dopmar a5t nepeunciieHns HOBOTO cofiepsKUMOro daiisia nin ykazanus Moaudu-
IIMPOBAHHOTO (bafma C HOBBIM COAE€PIKHUMbIM:
M 644 inline path/to/file

data (size)
(file contents)

Uucrno 644 371ech yKa3bIBaeT Ha IpaBa A0CTyIa K haiiy (B crydae UCHoHsIeMbIX (paiiioB
CJIE/Ty€eT Paco3HaTh 3TOT (hakT ¥ repeaath 3adenre 755). Cioso inline coobiaert, yto
1ocJie 3TOM CTPOKM TOKET BBIBOJ cojiep:kuMoro daiiya. B urore meron inline_data
OyJIET BBITJISIIETH TAK:
def inline_data(file, code = 'M', mode = '644')
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)
end

MbI TOBTOPHO MCITOJIb3YeM 3a/IaHHBIN panee MeTofl export_data, Tak Kak B JAHHOM CJTy-
qae (hOPMaTUPOBAHUE BBITIOIHSIETCST TEM JK€ CIIOCOOOM, UTO U B COODIIEHUSX (PUKCATIHH.

ITocie 9TOrO OCTAETCS TOJIBKO BEPHYThH TEKYIIYIO METKY, YTOOBI €€ MOKHO OBLIO Iepe-
JIATh CJIEYIONIeH UTepalium:

return mark

NMPUMEYAHMUE

[ns nonb3oBaTtenel onepaumoHHon cucteMbl Windows cylecTByeT elle oauH aTtan. Kak
yXxe ynomuHanocb, Windows ncnonb3yeT Ans nepeBoAa Ha HOBYKO CTPOKY yrpaBnstowme
cumBonbl CRLF, B TO BpeMs kak komaHza git fast-import nonumaer Ttonbko LF. [ns
peLLeHuns 3Toi NpobeMbl AOCTAaTOHYHO AaTh MHTEPMpEeTaTopy A3bika Ruby KoMaHay Mcnosnb-
30BaTb cuMBOsbl LF BMecTo CRLF:

$stdout.binmode

Bort u Bce. 10 KO/ HAIIIETO CIIEHAPUST:

#!/usr/bin/env ruby

$stdout.binmode

$author = "John Doe <john@example.com>"
$marks = []

def convert_dir_to_mark(dir)
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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
mark
end

# Mo o4vepean npocmaTpuBaem nanku
last_mark = nil
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# nepexoAum B LeNieBYyW nanky
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

415
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3aIyCcTUB TOT CIIEHAPHH, MBI TOJIyYUM TPUMEPHO TaKOH Pe3yJIbTarT:

$ 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

#1/bin/env ruby

puts "Hey there"
M 644 inline README.md

(...)

[lug 3amycka crieHapust UMITOpPTa HarpaBbTe ATOT BBIBOJ KoMaHe git fast-import,
HaXO/[ACh B ITallKe Git, B KOTOPYIO BbI XOTUTE TIOMECTUTD PE3YyJAbTaTbl UMITIOPTA. MosxHO
€03/1aTh HOBYIO TAIIKY, BLIIOJTHUTH B Hell KOMaHAy git init, a 3aTeM 3amycTuTh HalI
clleHapuii:

$ 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 3 deltas of 5 attempts)
trees 4 (1 duplicates © deltas of 4 attempts)
commits 4 ( 1 duplicates © deltas of © attempts)
tags 0 (0 duplicates © deltas of © 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/ 2
pack_report: pack_mapped = 1457 / 1457
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Kaxk BH/INTE, TIOCJIE YCIIECITHOTO 3aBEPIICHUA MOABJIACTCA MHOKECTBO CTaTUCTUYECKUX
JTAHHBIX, THGOPMUPYIOIINUX HAC O TTPO/IEJIAHHBIX OIlePaIUsX. B 1anHOM ciryyae UMIIOpTy
IIO/IBEPTJIOCH 13 O6”beKTOB JUIST YEThIPEX KOMMUTOB B OJIHOfI BETKeE. Tenepb MOJKHO BOC-
I10JIb30BaTbCA KOMaHI[OfI git log 1 IMTOCMOTPETDH HOBYIO UCTOPUIO:

$ git log -2

commit 3caa®46d4aac682a55867132ccdfbe@d3fdeed98

Author: John Doe <john@example.com>
Date: Tue Jul 29 19:39:04 2014 -0700

imported from current

commit 4afc2b945d0d3c8cdo0556fbe2e8224569dc9def
Author: John Doe <john@example.com>
Date: Mon Feb 3 01:00:00 2014 -0700

imported from back_2014 02 03

Wrak, y Hac HOSIBUIICS IIPeKpacHbiii, uncTbiii Git-penosuropuii. O6parure BHUMaHUE,
4TO JaHHbIE II0KA He CKaYMBaICh — paboyas Ialka u3HavalbHo 1rycra. [ momyde-
HUA JAaHHBIX HY’KHO YCTAaHOBUTH HAIly BETKY TY/a, I/le B HACTOAIIEE BPEeMA HaXO0UTCA
BeTKa master:

$ 1s

$ git reset --hard master

HEAD is now at 3caa@46 imported from current

$ 1s
README.md main.rb

WHucrpymenT fast-import mo3Bosser gesaTh elje MHOKeCTBO Bellleil — oOpabarbiBaer
pasJIMuHble IpaBa A0CTyIIa, OMHAPHbIE JaHHbIE, HAOOPBI BETOK U CJAUSHIS, TETH, WHIMKA-
TOPBI BBIIIOJIHEH NS U MHOTOE Apyroe. Ps GoJiee CJI0KHBIX ClIeHAPUEB /IS 9TOH KOMaH/[bI
JloCcTyTieH B rarnke contrib/fast-import ncxomnoro Git-koza.

3aK/o4eHue

Temeps BbI yMeeTe TOIb30BaThes cucTeMoit Git Kak KIMEHTOM IS OCTATbHBIX CUCTEM
KOHTPOJISI BEpCU 1 UMTIOPTUPOBaTh B Git mpakTidecku Jir0O0it CylecTBYIONNUN pero-
3uTOpHit 6e3 ToTepU AAHHBIX. B ciemyioneii riraBe MbI TO3HAKOMUMCST C 0OCOOEHHOCTSIMH
HU3KOYPOBHEBOTO (hyHKITMOHUPOBaHUS cucTeMbl Git, 9T 1acT BaM BO3MOKHOCTD KOH-
TPOJUPOBATH KaKIBII OAUT TAHHBIX, €CJI BOSHUKHET TaKast HEOOXOUMOCTb.
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Bsl Morsin OBl cpasy mepeiiTi K 9Toil IJiaBe, IPOIYCTHB OCTAIbHON MaTeprall, a MOKET
OBbITh, BbI J0OPAIUCH CIOJA B MIPOIECCe BAYMYMBOIO YT€HUsT — Kak Obl TO HU OBLIO,
UMEHHO TYT Mbl PACCMOTPUM BHYTPEHHIO paboTy U 0COOEHHOCTH PeaJu3allii CUCTe-
MbI Git. Okazanochk, 9To n3ydeHrue MMEHHO 3TOH WHMOPMAINN TTO3BOJISIET TIOHSTh, Ha-
CKOJIBKO TIOJIE3HBIM U MOIITHBIM HHCTPYMEHTOM siBJisieTcst Git, XOTsI HEKOTOPbIE CUMTAIOT,
YTO MOIBITKA YIJIYOUTHCS BO BCE TU J€TaJU HEOIPABAAHHO CJIOKHA I HOBUYKOB U
TOJIBKO Bce 3aryThiBaeT. [109TOMy ATa T71aBa U OKasajach B CAMOM KOHIIE KHUTH, W BbI
MOKETe CaMOCTOSITEbHO BBIOPaTh, Ha KAKOM aTarle Ipoiecca o0ydyeHust OHa BaM I10-
Tpebyercs.

Bmpouewm, mpuctynumM k fery. CHauasma HamoMHUM, 4TO Git — 3TO B CBOeil OCHOBE
KOHTEHTHO-aipecyeMas (hailsoBast cucteMa, Ha KOTOPYIO HATOKEH TTOTb30BaTEIbCKUTT
unrtepdeiic or VCS. UTo 5T0 03HAYAET BbI y3HAETE UYTh TO3IKE.

B pamnue rosipi CBoero cyiecTBOBaHMs (B OCHOBHOM /10 Bepcuu 1.5) 10Ib30BaTeNbCKUIT
unTepdeiic cucrempr Git GbIT HAMHOTO CTOKHEE, TAK Kak ObIJT IPU3BAH TTOAYEPKUBATD, 4TO
nepe/i Hamu paiiioBas cucteMa, a He 3akondennas VCS. 3a mocsiesiane rojibl unrepdeiic
3HAYUTEJILHO YIIYUIIUIICS U 10 yA0OCTBY HE YCTYIIAET PYTUM CUCTEMaM; HO 3a4acTyIO
JI0 CHX TIOP MOKHO CTOJIKHYTBCSI CO CTEPEOTUITHBIM MHEHUEM, YTO TI0Jb30BATETbCKITIT
unTepdeiic cucrembl Git 3ayTan 1 TpyIeH B OCBOSHHH.

Croif KOHTeHTHO-azipecyeMoil (hailIoBoOil CUCTEMbBI — 3TO UMEHHO Ta 3aMevaTeTbHast
BEIIlb, KOTOPYIO MBI PACCMOTPUM B TIEPBYIO OUEPE/Ih; 3aTEM BbI TIO3HAKOMUTECH C TPAHC-
MOPTHBIMUA MEXaHU3MaMU 1 OOCTYKUBAHUEM PEIIO3UTOPHS, C Y€M BaM, BO3MOKHO, ITPHU-
JIETCST CTAIKUBATBCS B TIpolecce ncrosb3oBanus Git.
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KaHanusauunsa n dpapdop

B aroii kHure onuchiBaeTcs, kKak paborars ¢ Git Ipy MOMOIIN TPeX AeCATKOB KOMaHLI,
Takux kak checkout, branch, remote u 1. 1. Ho tak kak cucrema Git nsnayaiabHo rpej-
crasJsiia coboit He VCS ¢ ynoOHbIM nHTepdEncoM, a CKopee HHCTPYMEeHTapuil 171 co3-
nanug VCS, Git npeiaraeT MHOKECTBO KOMAH AJIs HIBKOYPOBHEBOI pabOThI, a TaKKe
MO/IZIEP>KUBAET UCTToIb30BaHue KoHBeliepa B crusie UNIX 1 BbI30B U3 clieHapueB. JTh
cayskeOHble KOMAaH/Ibl MHOTA CPABHUBAIOT € BOAOIPOBOLHO-KAHAIU3AIUOHHBIMU TPY-
6amu (plumbing), a Gosiee yaoOHBIE 115 OIb30BATE e KOMAHIBI — ¢ (GapdhOpPOBBIMU
yHHUTa3aMK 1 pakoBuHamu (porcelain), obaerdaomumMy HaM ZOCTYII K KaHAJIU3aIlHL.

B niepBBIX /1€BSATH I71aBax MBI pacCMaTPUBAIN ITPENMYTIIECTBEHHO «haphopoBbie» KOMaH-
1l Tereps ke MPUILIO BpeMst 6osiee MoAPOOHO MO3HAKOMUTHCST ¢ HUBKOYPOBHEBBIMU
KOMaH/IaMH, KOTOPBIE TIPEIOCTABIISTIOT KOHTPOJIb Ha/l BHYTPEHHUMH TTPOIECCAMU CHCTEMBI
Git, momorast TpoZIeMOHCTPUPOBATH, Kak (hyHKIMOHUPYeT Git 1 mouemMy aTo TIPOUCXOIUT
Tak, a He WHavYe. MHOTHe N3 3TUX KOMaH/ He TTpeTHa3HauYeHbl A1 HETIOCPEICTBEHHOTO
BBI30BA M3 KOMAHIHON CTPOKM, a SIBJISTIOTCST CTPOUTETHHBIMU KUPITUINKAMHT JIJTST HOBBIX
MHCTPYMEHTOB U TI0JIb30BATEIBCKIX CIIEHAPUEB.

[Ipu BBIMOSIHEHNY KOMaHAB! git init M3 HOBOU MM CyIIECTBYIONIEH TTATIKK CUCTEMA
Git co3zaer narnky .git, B KOTOPOil B ajibHENIIIEM COXPAHSIOTCS TIOYTH BCE UCIIOJIb-
3yemble nanabie. [Ipu pesepBupoBaHUM UM KJIOHUPOBAHUHN PETIO3UTOPUS JOCTATOUHO
CKOIMPOBATD ATY IAIKY, YT00BI IIOJIYYNTh IIPAKTHYECKH Bee HeoOXoaumMoe. B aToil riiase
MBI B OCHOBHOM OyzieM paboTaTh ¢ COAEPKUMBIM 9TOM manku. BoT Kak OHa BBITJISINT:

$ 1s -F1

HEAD

config*

description

hooks/

info/

objects/

refs/

Tam MOTYT HAXOUTHCS U IpyTHe (halisIbl, HO B IAHHOM CJIyYae MepeyrcaeHo TOIbKO TO,
YTO [0 YMOJIYAHUIO OKA3bIBAETCS B HEN TTOCJIE BBITIOTHEHUST KOMaHAbl git init. Maiin
description ncmosmb3yercst TorbKo mporpammoit GitWeb, mosTomy Ha Hero MOKHO He
obpamtars BHuManust. Daiin config comepsKuUT KOHPUTYPAI[HOHHbIE TTAPAMETPbI, CBSI-
3aHHBIE C BALIMM ITPOEKTOM, a B Talike info XpaHuTcst riobaibHbIN (Daill HCKIUeHN I
C ITHOPUPYEMbIMU MabJI0HaMI, KOTOPbIE BbI HE XOTHUTE MTOMENIATh B (haiisn . gitignore.
[Tarrka hooks cOMEPKUT ClieHAPUH XyKOB, PAGOTAIONNX Kak Ha CTOPOHE KIMEHTA, TaK
U Ha CTOPOHE cepBepa. XyKu moapoObHo 06CyKaamnuch B paszene «Git-XyKu» T1aBbI 8.

Octasnoch yeTbIpe BaXKHBIX asieMeHTa: (haiis HEAD, etiie He co3iaHHbIi (haiin index u nanku
objects u refs. I1o KiOUeBbIe 3JieMenThI cucTeMbl Git. B marke objects naxoaurcst Bce
COIEPKUMOE Balliel 6a3bl IaHHBIX, TTAaTKa refs XpaHUT yKasaTesr Ha 00beKThI-KOMMUTBI
B 91Ol Oase (BeTkn), (haiin HEAD yKasblBaeT, B KaKOil BETKe Bbl celiuac HaXOAUTECh, a B
daiie index cucrema Git xpanut naHGoOpMaIuio u3 odiactTu UHiIeKCupoBanus. Jlasee
MBI JIETAJIBHO PACCMOTPHM BCE 3TH 3JIEMEHTDI, YTOOBI TIOHSITh, Kak (yHkimonupyer Git.
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O6bvekTbl B Git

Cucrema Git npezcrasiisier co00ii KOHTEHTHO-aIpecyeMyio (daiinosyio cucremy. Ho uro
3TO O3HAYAET HA ITPAKTUKE? JTO O3HAYAET, UTO B CBOEH ocHOBe Git SABIIsIeTCS XPAaHUIINTIIEM
JaHHBIX BUJA <KJIOY-3HaUeHe>. B Hee MOKHO 106aBUTD JTII060€ COAEPKUMOE, a B OTBET
BBl TIOJLY YU TE KJIIOY, TI0 KOTOPOMY 9TO COAEPIKUMOE TI03JHEE MOKHO OYAeT H3BJIeUb, KOTa
OHO BaM MOHAK06uTCst. JIJIs IeMOHCTPALIMU 9TOTO IPUHIIMIIA BOCIIOIb3YEMCs CIIyKe0-
HOIT KOMaHI0# hash-object, KoTopas coxpaHseT JJaHHbIe B ITarke . git 1 Bo3Bpalmaer
kirou. [lepBbIM fle10M MHUIIMAIN3UPYEM HOBBIN perto3duTopuii Git u yjocroBepnmcs,
4YTO B T1anke objects Huyero Her:

$ 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

Cucrema Git mHUTIMATM3WPOBAJIA TTANKY objects, co3ziaB BHYTpH Hee manku pack n info,
HO OOBIUHbIe (haflsl B Hell moka oTcyTeTBYOT. Jlo6aBuM B 6a3y manubix cructembr Git
KaKOH-HUOYb TEKCT:

$ echo 'test content' | git hash-object -w --stdin
d670460b4bdaece5915cat5c68d12f560a9fe3ed

ITapameTp -w 3acTaBJisieT KoMaHy hash-object coxpaHuTh 00BEKT; Ge3 Hee KOMaH/Ia TPo-
CTO Bo3BpallaeT BaM kiiiod. [Tapamerp - -stdin 3acTasiisier KoMaay 4uTaTh COAEPIKUMOE
U3 CTAHAAPTHOTO TIOTOKA BBO/IA; Ge3 3TOTo mapamMeTrpa KoMaHjia hash-object Oyaer uckarsb
yTh K (ailny ¢ comepsKMMBIM. BRIBOAMMbIE KOMAHION TAHHDIE TTPEACTABISIOT OO0
KOHTPOJIBHYIO XeTIT-CYMMY, COCTOSTIYI0 13 40 ciMBo10B. JTo Xert SHA-1 — xoHTpobHAsS
CyMMa COXPaHAEMOTr0 BaMU COJEP/KUMOTO ILTIOC 3aT0OJI0BOK, O KOTOPOM MBI TIOTOBOPUM
IyTh MO3’Ke. Termepb MOJKHO TIOCMOTpPETh, B KakoM Bujie Git coxpaHseT Balu JaHHbIE:

$ find .git/objects -type f
.git/objects/d6/70460b4bdaece5915caf5c68d12f560a9fe3ed

B nanke objects nossuscs daiin. menno tak Git uanavajibHO cOXpaHsieT Coep-
JKUMO€e — OfivH (haiiyl Ha eIUHUILY XPAaHEHUS C UMEHEM, KOTOPO€ TIPEJCTABJIsIET cOO0M
KOHTpoJIbHYI0 cymMmmy SHA-1 comep:kumoro u ero 3arosioBok. Ilognanka nmenyercs
nepBbIMu ABYMst cuMBosiamu SHA, a ums daiiia hopmMupyior ocrajibibie 38 CUMBOJIOB.

W3Baeun copepskumoe 06paTHO T103BOJIsIeT KoMaH/a cat-file. Ee MOKHO CpaBHUTD €O
IIBEHIAPCKIM apMEHCKIM HOKOM J1JIst BEKPbITHS Git-06bekToB. [TapameTp -p 3actaBJisier
3Ty KOMaH/y OIIPe/IeJIUTh TUII COIEP;KUMOTO U KOPPEKTHO €ro BOCIIPOU3BECTH:

$ git cat-file -p d670460b4db4aece5915caf5c68d12f560a9fe3ed
test content
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Tenepsb BbI MOsKeTe 106aBJIATH JaHHbie B cucteMy Git u u3BJIeKaTh X OTTyAA. DTH
ofieparyy IOCTYITHBI U IS CoAep:KUMOro (daitsoB. PaccMoTpuM puMep yIpaBIeHUs
Bepcusimu (paiisia. [lepBbIM e1oM co3/1aiuM HOBBIH (haiisl 1 coXpaHuM ero B 6aze JaHHbIX:

$ echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baae61804e65cc73a7201a7252750c76066a30

3armIneM B ATOT (banI KaKHne-TO HOBbIE /TaHHbIE M CHOBaA €TI0 COXpaHUM:

$ echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a

Tenepb B Gase JaHHbIX €CTb /IB€ HOBbI€ BEDCUU 9TOT'O (baﬁﬂa, a TaKJKe €ero nCxo/1Hoe Co-
AEPKHUMOE:

$ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3ed

MpbI MOKeM BEPHYTD (haiiJi K €ro MepBoii BEPCUM:

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
$ cat test.txt
version 1

A MOKeM BEpHYTD €ro KO BTOPOIl BEPCHM:

$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a > test.txt
$ cat test.txt
version 2

Opnnako 3anoMuuTh K04 SHA-1 iist Kaxaoii Bepcuu haiijia HepeajibHO; KpOMe TOTO,
B CHCTEME COXPaHsIETCsT He UM (hailjia, a TOMbKO ero copepskumoe. OObEKThl TAKOTO
TUIIA HA3bIBAIOT MaCCUBaAMU /IBONYHDBIX /IaHHBIX, UJIN 6OJIIJI_HI/IMI/I 6I/IHaprIMI/I O6’beK-
tamu (Binary Large Object, blob). MosxkHo noripocuts cucremy Git 110 KOHTPOJIBHOI
cymme SHA-1 omnpenesuts tut 060ro o0bekTa. J[Jist 9T0ro UCIONb3yeTCst KOMaH/a
cat-file -t:

$ git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a
blob

Ob6beKkTbl-AepeBbs

Paccmorpum apyroii tun o6bekTa — aepeBo (tree). OObeKThI 9TOrO THIIA PEIIAIOT IIPO-
GaeMy XpaHeHus UMeH (aliloB, a TaKKe MMO3BOJIAIOT XPaHUTh TPy bl (aitios. Cirocod
XpaHeHust coiep;KkuMoro B Git Bo MHOTOM TaKol ke, Kak u B aitsioBoii cucteme UNIX,
HO HECKOJIBKO YITPOIEHHBIN. Best nHbopMaiust XpaHuTcst B BUjie 00 BEKTOB-/ICPEBHEB
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u blob-06bexToB, mpuyem nepssie coorsercTByIOT 3anucaym UNIX-kaTasora, a BTopbie
60.711)]_[18 HAITOMMHAIOT MH/IEKCHbIE IECKPUIITOPDI, NJIN COJAEPIKUMOE Cl)al';IJIOB. O6”I)€KT-JIG-
PEBO MOJKET CO/IEPKATh OAHY NJIN HECKOJIBKO SB.HHCEI';I, KaX/las U3 KOTOPbIX BKJIIOYAET B
cebst ykazaresb SHA-1 Ha IBOMYHBII MAaCCUB IAHHBIX WJIW HA TIOJIJIEPEBO CO CBI3AHHbBI-
MU C HUM IIpaBaMU /I0CTYyIIa, TUTIOM U UMEHEM (1)8.171.713.. Haan/IMep, JI€PEBO MMOCJTIETHETO
KOMMIUTAa B ITPOEKTE MOJKET BBITJIAAETDb TaK:

$ git cat-file -p master~{tree}

100644 blob a906cb2a4a904a152e80877d4088654daadoc859 README

100644 blob 8f9413933819404f26296befa88755fc2598c289 Rakefile
040000 tree 99fla6d12cb4b6f19c8655fcadbc3ect317074e0 1ib

Cunrakcuc master~{tree} omnpenenser 06bEKT-A€PEBO, Ha KOTOPDII YKA3bIBAET I10-
cJlelHII KOMMUT B BeTKe master. O6paruTe BHUMaHKe, 4TO Mo/ranka 1ib npeacrasisier
co00ii He JIBOMYHBIN MAaCCHB JaHHbIX, 4 yKa3aTeJlb Ha IPyToe JIepeBo:

$ git cat-file -p 99f1a6d12cb4b6f19c8655fcadbc3ect317074e0
100644 blob 47c6340d6459e05787F644c2447d2595Ff5d3a54b simplegit.rb

[To cymiecTBy, 1anHbie, KOTOpbIe coxpansaeT Git, BBITJAAAT TaK, Kak mokazano Ha puc. 10.1.

nepeBo
README Rakefile
blob — blob blob — blob nepeso
lsimplegit.rb
blob — blob

Puc. 10.1. YnpouleHHas Bepcust Moaenu AaHHbIX B Git

Bo MoxkeTe Jterko co3maTh coberBernoe gepeo. O6bruno Git 6eper cocrostuue 0bJa-
CTH MHIEKCUPOBAHUS ¥ 3aMUCHIBACT OTTY/Ia HAaGOp 00beKTOB-1epeBbeB. [loaTomy st
CO3/IaHVIsI JIEPEBA TIEPBBIM JIEJIOM HYKHO ITPOUHAEKCUPOBATH Kakue-1u60 daitibr. Uto6bt
MOJIYYUTh UHIEKC C OJIHOH 3aITMChIO — TIEPBOIi Bepcueil daita text . txt, — Bocmosb3y-
eMcst caryskebHOIT KoMan10ii update-index. OHa MO3BOJIUT HAM TIPUHYAUTETHHO TTOMe-
ctuTh 6oJIee paHHIoW Bepcuio (daiiia test. txt B HOByI0 obmacth unaekcarnuu. Cuemyer
106aBUTH K KOMaH/Ie MapaMeTp - -add, Tak Kax il eire He nHaeKcupoBan (bosee Toro,
y HaC MOKa OTCYTCTBYET HACTPOEHHAsI 0OJIaCTh MHAECKCUPOBAHMUS ), & TAKJKE MapaMeTp
--cacheinfo, moTomy 4To 106aBIsIEMBIi (haill HAXOAUTCS He B MAIKe, a B 6a3e TaHHbIX.
3aTeM Mbl YKa3bIBaeM 1IpaBa JI0CcTyma, KOHTpoJibHyio cyMmMmy SHA-1 1 uma daiina:
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$ git update-index --add --cacheinfo 100644 \
83baae61804e65cc73a7201a7252750c76066a30 test.txt

B manHom ciyudae 3agmaHnbie pasa goctyna 100644 ozHayaoT 00bIuHblii (aiin. Bapuant
100755 coorBerctByet uctosHsseMomy daiiiy, a 120000 — cMBOJIITIeCKON CChLIKE. 3/1eCh
MBI IMEeM JIeJI0 C aHAJIOTOM ITpaB ZI0CTyTIa B ortepaiimonnoi cucteme UNIX, Ho HaMHOTO
MeHee 'MOKUM — YIIOMSIHYThle TPU BapUaHTa SBJISIIOTCS eIMHCTBEHHBIMU JJOCTYITHBIMI
1711 (paiiznoB (MacCUBOB IBOMYHBIX JIaHHBIX ) B Git (XOTs /1714 1MaroK 1 MOAMO/LYJIel /10-
MyCTUMBI U IPyTH€ BAPUAHTHI ITPAB JIOCTYIIA).

Temnepb ¢ MOMOIIBIO KOMaH/IbI Write-tree qo6aBuM 00JIaCTh HHIEKCUPOBAHUS K HAIIIEMY
o6bexTy-aepesy. IlapaMeTp -w B JaHHOM Cydae He TpeOyeTcs — BhI30B KOMAHIbI Write-
tree aBTOMAaTHYECKU CO3[aeT 0OBEKT-IEPEBO 13 COCTOSHUS 00IaCT MHAEKCHPOBAHNSI,
€CJIM TaKOro /iepeBa I10Ka He CYHIECTBYET:

$ git write-tree

d8329fc1cc938780ffddof94e0d364e0ea74f579

$ git cat-file -p d8329fc1cc938780ffdd9f94e0d364e0ea74f579
100644 blob 83baae61804e65cc73a7201a7252750c76066a30 test.txt

YnoctoBepuMcs B TOM, YTO MBI JICHCTBUTEIBHO TTOJIYIUIN IEPEBO:

$ git cat-file -t d8329fc1cc938780ffdd9f94e0d364e0ea74f579
tree

CosznmasiM HOBOE JIepeBO CO BTOPOI Bepcueil daiina test. txt u HOBbIM (hailiom:

$ echo 'new file' > new.txt
$ git update-index test.txt
$ git update-index --add new.txt

B ob6siactu nHAEKCHPOBaHUS MOSBIIACH HOBast Bepcus haiiia test . txt, a Takske HOBBII
aiin new. txt. 3ammiem aTo IepeBo (COXPAHUB COCTOSTHIE 00JIACTH UHIEKCHPOBAHUSI
B 00bEKTE-IEPEBE) U TOCMOTPHM, YTO U3 TOTO TOJTYUUIIOC:

$ git write-tree

0155eb4229851634a0f03eb265b69f5a2d561341

$ git cat-file -p ©155eb4229851634a01f03eb265b69f5a2d56F341
100644 blob fad49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

O6paTuTe BHUMaHKE, YTO HAIIE AEPEBO COAEPIKUT 3ATUCH JiJis 060uX (Haiiios, a KOH-
TpoabHas cymma SHA aiina test. txt npeacrasiser coboit SHA «sepeun 2», KoTopast
nosiBJsiach panbiie (1f7a7a). Ilpocto us uHTepeca g00aBUM 1ePBOE JIEPEBO KaK 10/
HanKy s Tekyiero. UreHue gepeBbeB B 06J1aCTh WHAECKCUPOBAHUS OCYIIECTBIISICTCS
KoMaH/10ii read-tree. Tak Kak B JaHHOM CJIy4ae HaM HY’KHO ITPOUYUTATH CYIIECTBYIOIIEE
JIEPEBO KaK MOJIJIePeBO, MOTpedyeTcst mapamerp - -prefix:

$ git read-tree --prefix=bak d8329fc1lcc938780ffdd9f94e0d364e0ea74f579

$ git write-tree

3c4e9cd789d88d8d89c1073707¢c3585e41bve614
$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0e614
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040000 tree d8329fclcc938780ffdd9f94e0d364e0ea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

Ecin cosparh pabouyIo MaIKy 13 TOJIBKO YTO 3aIIMCAHHOIO JepeBa, Mbl [OJIyIrM jiBa (haiiia
B KOPHE U MOATAIKY bak ¢ mepBoii Bepcueii daiiya test. txt. Jlannasie, koTopble cuctemMa
Git comepskuT /7151 TAKUX CTPYKTYP, MOKHO TTPE/ICTABUTH TaK, Kak MMoka3aHo Ha puc. 10.2.

3c4e9c
[epeBo
new.txt test.txt bak
fa49b0 1f7a7a d8329f
HOBbIV hanny» «Bepcus 2» nepeso

i test.txt

«Bepensa 1»

Puc. 10.2. CTpykTypa AaHHbIX Ans Tekywero aepesa B Git

O6bEeKTbI-KOMMUTHI

Y Hac ecTb TpU ZiepeBa, COOTBETCTBYIOIME TPEM COCTOSHUSIM IIPOEKTA, KOTOPbIE MbI XOTHM
orciexnBaTh. Ho 9T0 He penmiio crosityio nepea HaMmu mpobiaemy. Ham mo-tipesxknemy
NPUXOUTCS 3aTIOMUHATE Bee Tpu 3HaueHust SHA-1, 4To6bl UMeTh BOSMOXKHOCTD J10-
CTyIla K CHUMKaM cocTosiHui. K Tomy ke y Hac HeT MH(MOPMAIIUK O TOM, KTO COXPAHUJI
HTU COCTOSTHUSI, KOT/Ia HTO TPOU3OIILIO U TI0YEMY OHU OBLIM COXPAHEHBI. ITO UMEHHO Ta
6azoBas HHPOPMAIKS, KOTOPYIO COXPAHSIET JIs BAC 0OBEKT-KOMMUT.

Cosnarh 06HEKT-KOMMUT TIO3BOJISIET KOMaHIa commit-tree, KOTOPOil MBI cOOGIIaeM
KOHTposbHYI0 cymMmmMy SHA-1 Hy’>kHOTO lepeBa 1 HeTIoCpeICTBEHHO Mpe/IIecTBYoTIre
ATOMY JiepeBy 0OBEKTBI-KOMMUTDI, €CJTH TAKOBBIE CYTIIecTBYIOT. HauteM ¢ mepBoro 3a-
IIICAHHOI0 HaMU JlepeBa:

$ echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab068f836878b6c4951e3b15F3d

Tenepb MOCMOTPYM Ha MOJIYYEHHBIH 0OBEKT ¢ MOMOIIIBI0 KOMaH bl cat-file:

$ git cat-file -p fdf4fc3
tree d8329fclcc938780ffdd9f94e0d364e0ea74f579
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author Scott Chacon <schacon@gmail.com> 1243040974 -0700
committer Scott Chacon <schacon@gmail.com> 1243040974 -0700

first commit

DopmaT 06bEKTa-KOMMHETA TIPOCT: YKA3BIBAIOTCS JIEPEBO BEPXHETO YPOBHSI /IS COCTOSTHUS
MPOEKTA Ha OTPEICTICHHBII MOMEHT BPEMEHH; CBE/ICHST 00 aBTOPE/Co3/IaTelie KOMMUTA
(o GepyTest 3 KOH(MUTYPAIMOHHBIX HACTPOEK USer.name 1 user.email) u BpeMeHHAsA
METKa; a TaKKe MyCTast CTPOKa, 32 KOTOPOii ciieyeT coodieHre (huKcarim.

Cosmaaum etre Ba 06BEKTa-KOMMUTA, KAJKIBIA U3 KOTOPBIX OYIET CChLIATHCS Ha TIPe-
JIBITY T KOMMUT:

$ echo 'second commit' | git commit-tree @155eb -p fdf4fc3
caclcab538b970a37eale769cbbde608743bc96d
$ echo 'third commit' | git commit-tree 3c4e9c -p cac@cab
12410efbd13591db07496601ebc7a059dd55cfe9

Kaxaplil U3 aTUX TpeX 00bEKTOB-KOMMUTOB YKa3bIBaeT Ha OJHO U3 TPEX CO3AaHHBIX
HAMU JIEPEBBEB JIJISI CHUMKOB cOCTOSTHUI. Kak HM cTpaHHO 9TO 3BYUYHUT, HO TEIEPh Yy HAC
ecTb rostHoreHHast Git-ucTopusi, KOTOPYIO MOKHO YBUIETH C TIOMOIIBIO KOMaH bl git
log, ykaszas xemt SHA-1 nociennero kommura:

$ git log --stat la4lee

commit 1a410efbd13591db07496601ebc7a059dd55cfe9
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(+)
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[Topasurenbrno! Mbr Tosbko uTO co3nanu Git-uCTOPUIO ¢ TTOMONIBIO UCKIIOYUTETBHO
HU3KOYPOBHEBBIX Ollepaluii, He mpuberas K KOMaHIaM [0JIb30BaTEIbCKOIO YPOBHSL.
[To cyTn, mmenno ato npopesnbiBaer cucrema Git B oTBeT Ha KoMaH bl git add n git
commit — coxpamHseT ABOMYHbIE MACCUBBI JAHHBIX JIJIs1 U3MEHEHHBIX (hailnoB, 00HOBIISIET
00J1aCTh MHAEKCUPOBAHIL, 3aIIIChIBAET A€PEBb, 00BEKTHI-KOMMUTHI, CChLIAIOIINECS Ha
JIEPEBbS BEPXHETO YPOBHS, & TAKXKE KOMMUTBI, KOTOPbIE UM IIPE/IIECTBYIOT. DTU TPU
ocHOBHBIX Ba Git-00bEKTOB — MaCCUBBI IBOMYHBIX JaHHBIX, I€PEBbS 1 KOMMUTHI —
W3HAYAJIbHO XPAHITCS KaK OT/IesibHble (haiiyibl B Tanke .git/objects. Bor nepeuens
00BEKTOB M3 PacCMATPUBAEMOIi B JAHHOM IIPUMEPE IANKK ¢ KOMMEHTAPHAMEI O TOM,

YTO XPAHUTCH BHYTPU:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3ed
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92
.git/objects/fd/f4fc3344e67ab0681f836878b6c4951e3b15f3d

[Tpocienns 3a BHYTPEHHUMHU YKa3aTEJAAMHE, TTOJy4aeM COOTBETCTBYOMUI Tpad 06b-

ektoB (puc. 10.3).

#
#
#
#
#
#
#
#
#
#

tree 2

commit 3
test.txt v2
tree 3
test.txt vi1
commit 2

'test content’
tree 1
new.txt
commit 1

bak

new.txt

l

test.txt

test.txt

test.txt

test.txt

l

1f7a7a
«Bepcus 2»

fa49b0
«HOBBIN dparn»

83baae
«Bepeusa 1»

-«

Puc. 10.3. Bce 06bekThl B Ballel nanke Git
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XpaHeHne 06beKTOB

Kak yske yImoMIHAJIOCh, 3aTOJOBOK COXPAHSIETCST BMECTE C COAEPKUMBIM. J{aBaiite boee
MOAPOGHO PacCMOTPUM, KakuM o0pazoM Git coxpaHsieT cBon 00bekTbl. COXpaHUM B WH-
TEPAKTUBHOM PEKUME MACCUB IBOMUHBIX IAHHBIX — CTPOKY «UTO HOBOTO, IOKTOP?», —
BOCIIOJTb30BABIIHCH JIJIsI 9TOTO SI3BIKOM Ruby.

MuTepakTuBHBIN pexkuM uHTepiiperaropa Ruby samyckaer komana irb:

$ irb
>> content = "4TO HOBOro, pgokTop?"
=> "YTo HOBOro, AokTop?"

Cucrema Git KOHCTPYHPYET 3aT0JIOBOK, HAYMHAIONIMNCS ¢ TUTA 00BEKTA — B IAHHOM
cJIyyae aTo MaCCUB IBOMYHBIX aHHBIX (blob). 3areM sobasisiercst mpobest, yKasbIiBaeTCst
pasMmep COJepsKIMOro 1, HAKOHEIl, HYJIeBOH GaiiT:

>> header = "blob #{content.length}\0"
=> "blob 16\u0000"

Cucrema Git ckyenBaeT 3aroJI0BOK U UCXOTHOE COJEPKUMOE, & 3aT€M BLIUMCISACT /LIS
HOBBIX JAHHBIX KOHTPOJIbHYIO cymMmMmy SHA-1. B sasbike Ruby snauenne SHA-1 ctpoku
BBIUUCIISIETCS ITYTEM MOAKIIIOUEHUS COOTBETCTRYIONIEH GUOIMOTEK KOMAaH/ION require
1 BBI30BOM [IJISI CTPOKHM MeTo/ia Digest: :SHALl. hexdigest():

>> store = header + content

=> "blob 16\u@@@what is up, doc?"

>> require 'digest/shal’

=> true

>> shal = Digest::SHAl.hexdigest(store)

=> "bd9dbf5aaela3862dd1526723246b20206e5fc37"

s cxxarust HOBbIX gaHHbIX Git mosib3yercst GubroTekoii z1ib. IToaToMy T1epBHIM J1€e-
JIOM HY’KHO MOAKJIIOYHTH 3Ty GUOIMOTEKY, 2 TTOTOM BBI3BATD JIJIST HAIIIETO COIEPSKUMOTO
(ynaknmio Z1ib: :Deflate.deflate():

>> require 'zlib’

=> true

>> z1ib_content = Z1lib::Deflate.deflate(store)

=> "X\x9CK\xCA\XC90RO4c (\xCFH,Q\xC8,V(-\xDOQH\XxC90\xB6\a\x00_\x1C\a\x9D"

Hakoner, sanuiiem cxkatoe OnbamoTekoit z1ib cogepxumoe B 0ObEKT Ha AUCKE. YKa-
JKEM MyTh K 00BEKTY, B KOTOPOM MbI XOTHM 3alucaTh AaHHbie (MepBbie ABa CUMBOJIA
KOHTpOJIbHOU cyMMbl SHA-1 ABISIOTCS MMEHeM TTO/IITAIKHY, a OcTaIbHble 38 — MeHeM
(aiina BHYTpH 910l anku). B sisbike Ruby cospaTh Takyto moAIaIKy, e/ y Hac ee TIoKa
HeT, momoskeT dyHkims FileUtils.mkdir_p(). Ilocse gero Mbpr oTKpoeM aTOT (haiia
dyHKIel File.open () u 3ammiieM Tyaa paHee cxkaToe GubmoTekoi z1ib comepxumoe,
BBI3BaB (hyHKIMIO Write () /7151 ;ecKkpunTOpa MTOTOBOTO haiira:

>> path = '.git/objects/' + shal[®,2] + '/' + shal[2,38]
=> ".git/objects/bd/9dbf5aaela3862dd1526723246b20206e5fc37"
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>> require 'fileutils'

=> true

>> FileUtils.mkdir_p(File.dirname(path))

=> ".git/objects/bd"

>> File.open(path, 'w') { |f| f.write z1lib_content }
=> 32

Bort Bbl 1 coznanu B Git HacTOANIMII MACCUB IBOMYHBIX JaHHBIX. Bece Git-00beKTh
XPaHATCS OJMHAKOBO, MEHSIETCST TOJBKO THII: BMECTO CTPOKH blob 3arosoBok Oyuer
HAYMHATBCSI CO CTPOKU commit miu tree. Kpome Toro, B MaccuB JBOMYHBIX JaHHBIX
MOKHO [IOMECTHUTD IIPAKTUIYECKH JII0OYI0 HHMOPMALIIO, 8 BOT COAEPKUMOE KOMMUTOB
U fiepeBbeB (hOPMaTUPYETCsT 0COOBIM 00Pa3OM.

Ccbinikun B Git

Komanzga git log 1a41@e gact BaM BO3MOKHOCTH IIEJTUKOM IIOCMOTPETHh UCTOPHUIO,
IPOUILCH 10 BCeM KOMMUTAM, HO JIJISl 9TOTO Bbl B JIOOOM CJIyyae I0JKHbI IOMHUTb, 4TO
MOCJIeTHUI KOMMUT HOCHUT Mst 1a410e. Ham nysken daiin, B kotopom 3navenne SHA-1
MOZKHO ObLI0 Gbl COXPAHUTB IIO/I TPOCTHIM KMEHEM 1 BIIOC/IEACTBUN YKA3bIBATH UM 9TOTO
(haiina, a He camy KOHTPOJIbHYIO CYMMY.

B Git Takue (ailibl HasbiBaIOTCS ceblikaMu (references, win refs) u XpaHsarcs B namke
.git/refs. B paccmaTpuBaeMoM mIpoeKTe aTa Iarka MoKa IycTa, HO B Hell yiKe cylie-
CTBYeT IIPOCTas CTPYKTypa:

$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

$ find .git/refs -type f

COSI[aHI/Ie HOBOII CCBIJIKH, KOTOPasa IMOMOJKET 3allOMHUTD, TI€ UMEHHO HaXO/JUTC 110~
CJICI[HI/HL/,I KOMMUT, C TEXHUYECKON TOUKHU 3PEHUA BBITJIAAUT IIPOCTO!

$ echo "1a410efbd13591db07496601ebc7a059dd55cfe9" > .git/refs/heads/master

Terreps B Git-koMaHaX BMECTO KOHTPOJIBHON cyMMBbl SHA-1 MOKHO yKa3bIBaTh CCHIIKY,
TOJIBKO YTO CO3ZIaHHYIO HaMU B Tanke head:

$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacPcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

Ho nanpsamyto pegaktupoBaTh (ailiibl CChIOK He pekoMeHayeTcs. JIas oGHOBIeH S
cewok Git pegocTaniisier GesonacHyio KoMany update-ref:

$ git update-ref refs/heads/master 1a410efbd13591db07496601lebc7a059dd55cfe9
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WmenHo 970, TIO cyTH, MpecTaBsieT coboii Betka B Git — mpocToii yrasaTesb, win
CCBIJIKA, HA HAvaJI0 paboueit iuHu. UToObI cO3/1aTh BETKY, HAUMHATOILYIOCS U3 BTOPOTO
KOMMUTA, HATTUIITNTE:

$ git update-ref refs/heads/test cac@ca
IJTa BeTKa 6y,ZIET COZEPIKATH TOJIbKO KOMMMUTDI, ITOABHUBIINECA TTOCJIE YKAa3aHHOT'O:
$ git log --pretty=oneline test

cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15F3d first commit

Tenepsp Hamra 6asa gaHHbIX Git 10JKHA BBIMVISIETh TaK, Kak IoKasaHo Ha puc. 10.4.

bak

1f7a7a
«Bepcust 2»

test.txt

test.txt

test.txt

fa49b0
«HOBbIV charin»

test.txt 83baae

«Bepcust 1»

Puc. 10.4. Manka Git-06beKTOB CO CCbINIKaMU Ha BEPLUMHbI BETOK

Takas koMan/a, kak git branch (uma BeTku), 3acrassiger Git BBITOJHUTD KOMaHILY
update-ref, uTo6bI 106aBUTH KOHTPOJIBHYIO cyMMy SHA-1 10cI€/1HET0 KOMMUTA BETKH,
B KOTOPOIi BBl HAXOJIUTECDH, B CO3/1aBA€MYI0 BAMU HOBYIO CCBLIIKY.

Ykazatenb HEAD

Bompoc B ToM, KakuM 06pa3oM TP BBITTOJHEHUN KOMaHbI git branch (umsa BeTkK)
Git ysnaet koHTpoJsibHYI0 cyMmmMy SHA-1 mocnexanero kommura? OTBETOM SIBJISETCS
aii HEAD.
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Aot daila npepcTaBiser cOO0N CUMBOIMYECKYIO CCHLIKY Ha BAlly TEKYIYIO BET-
Ky. CUMBOJINYECKAsT CCHIIIKA B OTJIMYUE OT OOBIYHONW BMECTO KOHTPOJbHOM CyM-
Mbl SHA-1 comep:kutT ykasatesb Ha IPYTYIO CCHUIKY. BOT Kak BBITJISIIUT COMEPKUMOE
Takoro daiina:

$ cat .git/HEAD
ref: refs/heads/master

ITo komanze git checkout test cucrema Git 06HOBUT (haiil, 1 OH HAYHET BBITJISIIETD TaK:

$ cat .git/HEAD
ref: refs/heads/test

Komanzia git commit co3maer 00beKT-KOMMUT, YKa3bIBasi B KAYECTBE €0 MPEIKAa KOMMUT,
Ha KoHTpoJibHYI0 cymmy SHA-1 koTOporo ykasbiBaeT ccbliika B (aiisie HEAD.

ITOT (hailsT MOKHO PEIAKTHPOBATH BPYYHYIO, HO CYIIECTBYET U 60Jiee Ge30TmacHast KOMaHIa
symbolic-ref. OHa Mmo3BoJIsieT y3HaTh 3HAUEHHE Ballero ykasaresst HEAD:

$ git symbolic-ref HEAD
refs/heads/master

Bror Taxike moskere 3aaTh 3navene HEAD:

$ git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

HpI/I 9TOM CUMBOJIMYECKYIO CCBIJIKY, BEIYIIYIO 3a ITpe/leJIbl ITallKnh refs, co3maTh HEBO3-
MOJKHO:

$ git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

Terun

Mb1 06cyaunu Tpr 0CHOBHBIX Tuma Git-00beKTOB, HO cyliecTByeT elne oauH. OObeKT-
Ter BO MHOTOM HAIIOMUHAET 00bEeKT-KOMMUT — OH COZEPKUT UMSI aBTOpa Tera, aTy ero
CO3aHUs, KOMMEHTapuil 1 yKazaTesib. OCHOBHOE OTINYIE COCTOUT B TOM, YTO OOBEKT-TET,
KaK IIPaBUJIO, YKA3bIBAET HA KOMMMT, a He Ha JIepeBo. Ter HATTOMUHAET CChIIKY HA BETKY,
KOTOPasi HUKOT/IA He TIeEPEMETIAeTCsl, — OHA BCET/[a HalleJieHa Ha OJIUH U TOT JKe KOMMUT,
IPELOCTaBJIsAst eMy OoJiee MOHSITHOE VM.

Kax BbI yoke 3HaeTe 13 TIaBbI 2, CYIIECTBYET JBa THITA TETOB: CHAGKEHHbIE KOMMEHTAPUEM
1 JlerkoBecHble. BTopble co3aoTes Takoil KoMaH10:

$ git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bc96d

VIMenHo Tax BbIIVISIZIUT JIETKOBECHBII TeT — CChLJIKA, KOTOpas HUKOI/Ia He TIepeMellaeTCsl.
Ter ¢ KoMMeHTapreM nMeeT HoJee CIOKHYIO CTPYKTYPY. IIpu ero cosnannu Git cozmaer
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0OBEKT-TET 1 3aMUCBIBAECT CCHLIKY, KOTOPast yKAa3bIBAET HA ATOT TET, a He HEMOCPECTBEHHO
Ha KOMMUT. [locMOTpUM, Kak 9TO BBITISAIUT Ha ITpakThKe (uar -a yKka3biBaeT, YTO HaM
Tpebyercst Ter, CHaOKEeHHBIF KOMMEHTAPHEM ):

$ git tag -a vl1.1 1a410efbd13591db07496601ebc7a059dd55cfe9 -m 'test tag'

Bor 3nauenue konTposbHoil cymmbl SHA-1 cospanioro oobexra:

$ cat .git/refs/tags/vl1.1
9585191F37f7b0fb9444f35a9bf50del91beadc2

Boinosnum 714 aToro 3HaueHns KoMauay cat-file:

$ git cat-file -p 9585191f37f7b0fb9444f35a9bf50del91beadc2

object 1a410efbd13591db07496601ebc7a059dd55cfe9

type commit

tag vi1.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -0700

test tag

O6parure BHIUMaHUE, 4TO 3aKCh object ykaspiBaer Ha 3HaueHre SHA-1 koMmMmuTa, jiist
KOTOPOTO co3aBajicst Ter. Ho B puHITNITE OHA MOKET YKA3bIBATh HE TOJBKO Ha KOMMMUT;
CO3/1aTh Ter MOKHO /11 Jiroboro Git-o6bekTa. K ipumepy, B ncxoaublii Git-KoJ 4eioBexk,
OTBEYAIOIHUI 32 €ro IOALEPKKY, 100aBuI cBOU OTKPbIThII K104 GPG kak blob-o6bexr
1 3aTeM CO3/aJl [k 9TOr0 0OBEKTA TeT. YBUIETh 9TOT OTKPBITBIN KJII0Y MOKHO, 3211y CTHB
B KJI0He Git-perno3uTopust KOMaH/Iy:

$ git cat-file blob junio-gpg-pub

B perntozutopun sinpa Linux Takske cyliecTByeT TeT, yKa3bIBaOINil HEe HA KOMMUT, —
NEPBBII CO3/ITaHHBIN Ter yKa3blBaeT HA OCHOBHOE /IEPEBO UMIIOPTA MCXOAHOT0 KO/IA.

YnaneHHble BETKU

TpeTuii TUTI CCHIJIOK, O KOTOPBIX BaM CJIe/[yeT 3HaTh, — 3TO CCHIIKM Ha y/laJIeHHbIE BET-
k. TToce moGaBIeHys YAATEHHOTO PEMO3UTOPHS 1 OTIIPABKY Ty/a naMenenmit Git
COXpaHsieT KOHTPOJIbHBIE CYMMBI OTIIPABJIEHHBIX BO BCEe BETKU JJAHHBIX B Tarke refs/
remotes. Hampumep, 100aBUM yaleHHBIN PEMTO3UTOPHEL Origin 1 OTIIPABUM TY/Ia CO-
JlepKuMoe BeTKU 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
allbef@..ca82a6d master -> master
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Tenepb BbI MOKETE ONPEAETSATH COCTOSTHUE BeTKN master Ha cepBepe origin Bo Bpems
MTOCJIE/THETO TTOJIKJIIOUEHUST K 3TOMY CEPBEPY, TPOCTO 3arJigHyB B (haiisn refs/remotes/
origin/master:

$ cat .git/refs/remotes/origin/master
ca82a6dff817ec66144342007202690a93763949

CchUTkM Ha yIaJIeHHBIE BETKU OTJIUYAIOTCS OT 0OBIYHBIX CCHIOK Buzia refs/heads B
OCHOBHOM TEM, YTO CUUTAIOTCS TIPeJHA3HAYEHHBIMU TOJIBKO U1l YTeHUs. Bbl MoskeTe
BBITIOJIHUTH KOMaHy git checkout, Ho Git He HatesuT yKkasaresib HEAD Ha BEIOpaHHYIO
BaMU YIAJICHHYIO BETKY U BBl HE CMOKeTe OOHOBIATE ee KoMaH/0i commit. Cucrema
Git paboTaet ¢ HUMH KaK ¢ 3aKJTaJIKaM1 Ha TOCIEHEE M3BECTHOE COCTOSTHUE YKA3aHHbIX
BETOK Ha BalllX CepBepax.

Pack-cbannsi

Bepnemest k 6ase gaHHBIX 06beKTOB Harrero rectoBoro Git-pernosuropus. K atomy mMo-
MEHTY TaM J0JIKHO HaxoauThest 11 00beKTOB, BKIIOUas 4 IBOMYHBIX MaCCUBa JAHHBIX,
3 nepesa, 3 kommuTa u 1 Ter:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.git/objects/95/85191f37f7b0fb9444f35a9bf50del91beadc2 # tag
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3ed # 'test content'’
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new.txt
.git/objects/fd/f4fc3344e67ab0681836878b6c4951e3b15f3d # commit 1

Cozepskumoe 3THX (HailJioB OBLIO CKATO ¢ TIOMOIIBI0 OMOIMOTEKN z1ib, K TOMY XKe
uH(bOPMAIMK TIOKA HEMHOTO, COOTBETCTBEHHO 00N 06beM BeeX (hailJioB cOCTaBIIsIET
Bcero 925 Gaiir. JIJist AeMOHCTPAIMK OJHONW WHTEPECHON (hYHKIIMOHAIBHON 0COOEHHO-
cru Git 1o6aBuM B perosuropuii 6oJiee 00beMHBII (aiti. ITo Oyzaer daitn repo.rb us
6ubaMoTEKN Grit, €ro UCXOAHBIN KO «BeCuT> mpuMepHo 22 KoaiiT:

$ curl https://raw.githubusercontent.com/mojombo/grit/master/lib/grit/repo.rb >
repo.rb
$ git add repo.rb
$ git commit -m 'added repo.rb'’
[master 484a592] added repo.rb
3 files changed, 709 insertions(+), 2 deletions(-)
delete mode 100644 bak/test.txt
create mode 100644 repo.rb
rewrite test.txt (100%)
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BuumaTtesibHO TOCMOTPEB Ha MOJYYEHHOE I€PEBO, MbI YBUIUM KOHTPOJBHYIO CYMMY
SHA-1, koropyio daiin repo. rb mosyuni mocie npeobpasoBanus B blob-o6beKT:

$ git cat-file -p master~{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 0©33b4468fabb2a9547a70d88d1bbe8bf3f9edod5 repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

¥Y3naem pazmep aToro 00ObeKTa ¢ TOMOIIbIO KOMaH/Ibl git cat-file:

$ git cat-file -s ©33b4468fa6b2a9547a70d88d1bbe8bf3f9edads
22044

Tenepb BHECEM B 9TOT (1)3.1‘;1]1 He6OoJIbINNeE U3MEHEHN U ITOCMOTPUM, 4TO U3 ITOTO I1OJIYy-
YUTCA:

$ echo '# testing' >> repo.rb

$ git commit -am 'modified repo a bit'
[master 2431da6] modified repo.rb a bit
1 file changed, 1 insertion(+)

HpOBepI/IB CO3/IaHHOE 9TUM KOMMUTOM ZIEPEBO, Mbl YBU/IUM KOC-UYTO MHTEPECHOE:

$ git cat-file -p master~{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob bo42a60ef7dff760008df33cee372b945b6e884e repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

VY Hac MostBUJICS IPYTOii IBOMYHBINA MACCUB JaHHBIX. TO ecThb TocIe 100aBJICHUS B KOHEI!
400-cTpounoro (paiiyia enHCTBEHHON cTpoKH crcteMa Git coxpaHiia HOBOE COIEP;KUMOE
KaK HOBBII OOBEKT:

$ git cat-file -s be42a60ef7dff760008df33cee372b945b6e884e
22054

VY Hac Ha JUCKe eCTh JBa [OYTU OAMHAKOBBIX 00beKkTa 00beMoM 110 22 KOalT KasIblii.
Passe He 310poB0 ObLI0 Obl, ec/iit Obl cuctema Git coxpatsiia OuH 13 00bEKTOB LEIKOM,
a BTOPOIl — KaK PasHUILy MekKLY 00beKTaMu?

OkasbIBaeTcs, Takoe Bo3MOKHO. MzHayanbHo Git coxpaHseT 0ObeKThl Ha JUCKe B TaK
HasbiBaeMoM cBoboxHoM (loose) popmare. Ho BpeMst oT BpeMeHU Takie 0ObeKThI
YIIAKOBBIBAIOTCS B OAUH OUHAPHBII (hails 11 9KOHOMMU MECTa Ha JIUCKE U [TOBbIIIEHS
b GEKTUBHOCTH. ITO MPOUCXOANUT ABTOMATUYECKHU, KOTIa 0OBEKTOB B «CBOOOIHOM»
(bopmare cTaHOBUTCS CAUIIKOM MHOTO, KDOME TOTO, MOKHO BPYYHYIO BBI3BATH KOMAH/LY
git gc wim OTHPaBUTD IaHHbIE HA yAAJIeHHbIH cepBep. [locMOTpuM, Kak aTO MPOUCXO0-
murt. s aToro nonpocuM crctemy Git ynakoBarh Halii 00bEKTbI, BOCIIOIb30BABIINCH
KOMaH/0H git gc:

$ git gc
Counting objects: 18, done.
Delta compression using up to 8 threads.
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Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused © (delta @)

3arJIstHyB B Manky ¢ 00beKTaMu, Bbl 0OHAPY/KUTE, UTO GOJIbIIAst YacTh 0OBEKTOB MCUE3JIa,
3aTO MOSIBUJIACH TTapa HOBBIX (DaiJIOB:

$ find .git/objects -type f
.git/objects/bd/9dbf5aaela3862dd1526723246b20206e5fc37
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3ed
.git/objects/info/packs
.git/objects/pack/pack-978e0394415c581011e6998cdPe9e30000905586.1idx
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586.pack

OcraBunecst 00bEKThI IPEACTABILIOT COO0IL ABOMUHBIE MACCUBbI JIAHHBIX, HA KOTOPbIE
He yKa3bIBaeT HU OJIMH KOMMUT, — B HAIlIeM CJIydae 9TO CO3/laHHasl HaMU PaHee CTPOKa
«4TO HOBOTO, IOKTOP?» 1 6J100 C «T€CTOBBIM COAEPKUMbIM». Tak Kak 11 (hailjibl He 10-
GaBJIeHbI HU B OZIMH KOMMUT, OHU CYMTAIOTCS «BUCAYMMU» U HE YIIAKOBBIBAIOTCSI BMECTE
C OCTaJIbHBIMU.

Ocranbubie (ailabl — 3TO Hall HOBBIH pack-daiin u uHaeke. Pack-daiin remepp
BKJIFOUAET B ce0s ColepsKUMOoe BCexX yAaJeHHbIX U3 Baleil (haitoBoil cucteMbl 06b-
eKTOB. A MHJIEKC IIpeicTaBIIsieT coO0H (haiis, B KOTOPOM 3allMCAH bl CMEIEHU S JTaHHbIX
BHYTpHU pack-aiiyia, 4To Mo3BOISIET OBICTPO HAUTH KOHKPETHBIN 00beKT. [TpuMeya-
TEJIBHO TO, YTO 0OBEKTHI, 3AHMMABIINE Ha JUCKe TprMepHo 22 KbaiiT, mocsie yakoBKu
cTajm «BecuTh» Beero 7 K6aiit. To ecTh MbI Ha IBE TPETH YMEHBIITUJIN 3aHATOE MECTO
Ha JINCKe.

Kakum o6pasom Git aro menaer? Ilpu ynakoske 06beKTOB cucTeMa UIieT (Gaiijibl
€ MOXOKMMHU UMEHAMU U IIPUMEPHO OJIHOTO pa3Mepa, MocJje Yero COXpPaHsieT TOIbKO
pasHuIly Meskay BepcusiMu. MosKHO 3ariasHyTh B pack-daiin u mocMorpers, uto je-
snaer Git mig skonomuu Mecta. J[Jist IpocMOTpa COIEPKUMOr0 yIIaKoOBaHHOTO haiiia
cyliecTByeT cayskebHast KoMaHza git verify-pack:

$ git verify-pack -v .git/objects/pack/pack-978e03944f5c581011e6998cd0e
9e30000905586 . idx
2431da676938450a4d72e260db3bf7b0f587bbcl commit 223 155 12
69bcdaff5328278ab1c0812cePe®7fa7d26a96d7 commit 214 152 167
80d02664cb23ed55b226516648c7ad5d0a3deb90 commit 214 145 319
43168a18b7613d1281e5560855a83eb8fde3d687 commit 213 146 464
092917823486a802e94d727c820a9024el14alfc2 commit 214 146 610
702470739ce72005e2edff522fde85d52a65df9b commit 165 118 756
d368d0acB678cbebcce505be58126d3526706e54 tag 130 122 874
fe879577cb8cffcdf25441725141e310dd7d239b tree 136 136 996
d8329fc1cc938780ffdd9f94e0d364e0ea74f579 tree 36 46 1132
deef2e1b793907545e50a2ea2ddb5ba6c58c4506 tree 136 136 1178
d982c7cb2c2a972ee391a85da481fc1f9127a01d tree 6 17 1314 1 \
deef2e1b793907545e50a2ea2ddb5babc58c4506
3c4e9cd789d88d8d89¢c1073707c3585e41b0e614 tree 8 19 1331 1 \
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deef2e1b793907545e50a2ea2ddb5ba6c58c4506
0155eb4229851634a0103eb265b69f5a2d561341 tree 71 76 1350
83baae61804e65cc73a7201a7252750c76066a30 blob 10 19 1426
fa49b077972391ad58037050f2a75f74e3671e92 blob 9 18 1445
b042a60ef7dff760008df33cee372b945b6e884e blob 22054 5799 1463
033b4468fa6b2a9547a70d88d1bbe8bf3f9ed@d5 blob 9 20 7262 1 \
b042a60ef7dff760008df33cee372b945b6e884e
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a blob 10 19 7282
non delta: 15 objects
chain length = 1: 3 objects
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586.pack: ok

B nannom ciayuae ABOMYIHBIN MacCUB JJaHHBIX ©33b4, KOTOPBIH, KaK BBl TOMHUTE, TIPE/I-
crasJjsieT coboii mepByio Bepcuio (aiia repo.rb, ccbraercs Ha JBOMYHBIN MaCCUB
JaHHBIX bO42a, SIBJSIONIUIICS BTOPO Bepcueit atoro (atiia. Tperuii croabert B CIrcKe
BBLIBOZIA COAEPKUT pasMep oObeKTa B yiakoBaHHoM Buje. Kak BuauTe, ecin b@42a 3a-
numaer 22 Koaiit, 10 ©33b4 — Bcero 9 Gaiit. Kpome Toro, npuMeyaTeibHO, 4TO BTOpast
BepCHsl COXPAHSIETCS B UCXO/IHOM BH/JIE, B TO BPEMsI KaK OT OPUTUHAJIA OCTAIOTCS TOJIBKO
JIaHHbIE O BHECEHHBIX U3MEHEHUSX. DTO JeJIaeTcs IOTOMY, YTO Yalile BCero Tpedyercs
JIOCTYTI K TIOCJIe/IHel Bepcuu paiia.

ITpuaTHo TO, 4TO (haiia B 1060 MOMEHT MOKHO IieperakoBaTh. Bpems ot Bpemenn Git
JIeJIaeT 3TO €O CBOE 6a30i JaHHBIX aBTOMATHUYECKU, YTOObI COKOHOMUTD MECTO, BbI JK€
JIUISL 9TOTO MOKETE BOCIIOJIb30BAThCSI KOMaH/I0H git gc.

Cneundunkaumns CCblsiok

B aT0il kKHUTE MBI IPOCTO MIPOENUPOBAIN YAaJIeHHbIE BETKU HAa JIOKAJIbHBIE, HO Ba-
PHAHTBI MOTYT OBITH 1 Gosiee CIOKHBIME. [TpeAnoIoKnM, Bbl T00aBIIN YiIaTeHHbIIT
Pero3uTopuil:

$ git remote add origin https://github.com/schacon/simplegit-progit

Ita KoMaH/a [06aBJIsIeT B Balll (aiii . git/config paszesnr, 3aMaoluii uMst yIaJeHHOTO
penogutopust (origin), ero URL-anpec u crienmdukanuio cChlJIOK /JIs TOTYYeHUS OT-
Ty/la IAaHHBIX:

[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

Ira crnerndUKaIIA UMeeT CIeAyIonuil (hopMaT: 1Mo JKeJaHUIO CUMBOJI +, 32 KOTOPBIM
CJIELYIOT <UCTOMHUK> : <Lesib>, T/Ie <UCTOYHUK> — MIabJIOH JIJisi CCHLIOK Ha CEPBEPE,
a<ueNb> — MECTO, Ky/la 9TU CChLIKU OY/IyT 3aIUChIBATHCS JIOKATbHO. CHUMBOUI + 3aCTaB-
ssier Git OGHOBJISITD CCBLIKH, [IaXKe eCJIA PeUb HJIET HE O TIEPEMOTKE.
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B caygyae nactpoek, mpesiaraeMbIX 10 YMOJTYaHUIO, KOTOPbIE aBTOMATUYECKU UCTIOJIb-
3y10TCs KOMaHIoii git remote add, Git usBiekaer Bce ccbliky u3 nanku refs/heads/
Ha CepBepe U 3aIMChIBAET UX B JIOKAJIBHYIO Marnky refs/remotes/origin/. CoorBet-
CTBEHHO €CJIX Ha cepBepe eCTh BeTKa master, TOKaJbHbBIN OCTYII K ee KypHAILYy MOKHO
MOJIYYUTD TaK:

$ git log origin/master

$ git log remotes/origin/master
$ git log refs/remotes/origin/master

Bce a1t kOMaH/IbI IAIOT OIH U TOT JKe Pe3yJbrart, Tak Kak Git pazBopaunBaeT Kask/1yio
13 HUX JI0 cOCcTogHus refs/remotes/origin/master.

Eci vy KHO, 4TOOBI € yIAJIEHHOTO cepBepa ITPH KaskI0M 00paIlleHuI K HEMY U3BJIEKAI0Ch
COZIEPXKUMOE TOJIBKO BETKHU master, a He BCeX BETOK TO/IPSIl, KBMEHUTE COOTBETCTBYIOMTYIO
CTPOKY B KOH(pUTYypaIrimoHHoM aiise:

fetch = +refs/heads/master:refs/remotes/origin/master

ITta crienuduKaIs CCHUIKY, IPeIaraeMoil o yMOJIYaHuIo, Oy/1eT HCI0Ib30BAThCS
KOMaH/10i1 git fetch npu obpaiennn K JaHHOMY yIalTeHHOMY perosutopio. Ecin sxe
BbI XOTUTE BBIIIOJHUTH HeKOe OJHOKpaTHOe [ieiicTBUe, yKa3aTh cllelU(UKALIIO MOKHO U
B KOMaHIHOM cTpoke. UTOObI N3BJI€YD TAHHbIE U3 YAATEHHOM BETKI master 1 MOMeCTUTD
UX B JIOKaJIbHYIO BETKY origin/mymaster, Hanuumre:

$ git fetch origin master:refs/remotes/origin/mymaster

MoskHo 3a1aTh U Ha60p CHe]_[I/I(l)I/IKaHI/If/,I. W3Baeunb manHble U3 HECKOJIHKNUX BETOK TTO-
CpeaCTBOM KOMaHHOM CTPOKH MOJKHO 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 marHOM ciryuae jobaBiieHre JaHHBIX 13 BETKHM master BBIOJHUTH HE YIAJI0Ch, TaK
KaK 3/1eCh HEBO3MOKHO IPUOETHYTh K TiepeMoTKe. /laHHOe MoBe/IeHre MOKHO U3MEHUTD,
106aBUB 11epe/] crenuduKaeil CChLIKA CUMBOJI +.

3azath MHO’KECTBEHHY1O CHeHI/I(bI/IKaHI/HO CCBIJIOK JIJId M3BJAEUYEHUA JAHHBIX MOYKHO
H]3KOHdHHypaHMOHHOM(baﬁﬂe.qTO6bIBceBpeNUIHOﬂyanb06HOBﬂeHMﬂiH3BeTOK
master u experiment, n00aBbTE CJeyIole CTPOKU:
[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

Ucnonb3oBaTh 4acTHUHYIO MacKy Hesb3s. Cieryioniagd 3ach HeKOPPeKTHA:

fetch = +refs/heads/qa*:refs/remotes/origin/qa*
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Bripouem, moJrydnTh TpebyeMblii pe3yJIbTat I03BOJISIOT IIPOCTPAHCTBA MMEH (JIM MATIKH).
Ecim Tpyliiia TECTUPOBaHU S pa60TaeT B HEKOTOPBIX BETKAX, a BaM HYKHO ITOJIYYWUTb JaH-
HbIC U3 BETKU master u u3 Bcex BETOK, UCITIOJIb3YEMbIX ITOU prHHOﬁ, JIO6aBI)Te B paszet
KOH(UTYPAIUU CIEYIONIIE CTPOKU:
[remote "origin"]
url = https://github.com/schacon/simplegit-progit

fetch = +refs/heads/master:refs/remotes/origin/master
fetch = +refs/heads/qa/*:refs/remotes/origin/qa/*

B caryuae ciioskHOTO pabodero mpoiecca ¢ BETKaMu, Ky/a OTIIPABJISIET JaHHbIE IPYTITIa
TECTUPOBAHUSI, BETKAMHU, Ky/1a OTIPABJISIET JAHHbBIE TPYTIIIa Pa3pabOTIYNKOB, U BET-
KaMU, KyJla OTIIPABJISIET JIAHHBIE ¥ B KOTOPBIX OCYIIECTBJISIET COBMECTHYIO paboTy
rpylna HHTerpaiuu, Bbl MOXKeTe JerkKo IOMeCTUTh UX B OT/eJIbHble IPOCTpaHCcTBa
MeH.

Cneumdukaums ccbinok
[N51 OTNPABKM AaHHbIX HA CepBep

3ZIOpOBO, 4YTO U3BJIEKATD JTaHHbBIE MOJKHO C TIOMOIIbIO CCBIJIOK, Pa3/€JIEHHBIX 110 ITPOCTPaH-
CTBaM MME€H, HO CHa4daJla HY’KHO /IaTb T'PYIIIie TECTUPOBAHWA BO3MOKXHOCTD OTIIPABJIATH
CBOU BETKH B ITPOCTPAHCTBO NMEH qa/ Ira 3a/lavda pelraeTcAa 4yepes CHeLlI/I(bI/IKaHI/II/I
CCBIJIOK /1JIA KOMaH/Ibl pUSh.

Bor kak oTIipaBuTh BETKy master, IpUHA/IEKAIITYT0 TPYIIe TeCTHPOBAHNS, B BETKY da/
master Ha y/laJIeHHOM cepBepe:

$ git push origin master:refs/heads/qa/master

Ecan HYKHO, ‘-IT06bI cucrtema Git aBTOMaTU4eCKN JleJiajia 9TO IIPU Ka’K/IOM 3allyCKe
KOMaH/bI git push origin, 2106aBbTe B KOHQ)I/IrypauI/IOHHHﬁ d)aﬁﬂ 3Ha4YeHUe 1epe-
MEeHHO push:
[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*
push = refs/heads/master:refs/heads/qa/master

B pesynsrare komanaa git push origin mo ymorganuio 6yaeT OTIPABIIATH TOKATBHYIO
BETKy master B BeTKy qa/master Ha y/laJleHHOM cepBepe.

JInkBMAauUms CCblTOK

CHELII/I(DI/IKB.LII/II/I CCBbIJIOK, KPOME€ BCETO ITPOYETrO, MOJKHO MCITIOJIb30BaTh JIA yAAJCHUS
CCBIJIOK C cepBepa. ITO MOJKET BBITJISETD TaK:

$ git push origin :topic
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Tak kak CHeHI/I(bI/IKaI_[I/IH 3a/1a€TCA B (bOpMaTe <UCTOYHUK> :<Uesib>, OIIYCTUB YaCTb <UC-
TOYHUK>, MBI, I10 CYyTH, CKAKEM, UTO TEMATHYECKYIO BETKY Ha YaJIEHHOM CEPBEPE ClIeayeT
cjaenaTb HyCTOﬁ, 1 9TO IIPUBEJ/IET K €€ JIMKBU/IAIIUN.

MpoToKOsbl Nepeaayn AaHHbIX

[lepenaua aHHBIX MEXK/Y PEIO3UTOPUSAMU ocyliecTBisieTcs: B Git 1ByMs OCHOBHBIMM
MYTSIMU: 110 <IIPOCTOMY» U 110 «MHTEJJIEKTYaJIbHOMY» ITPOTOKOJIaM. B aToM passene Mbl
KPATKO PACCMOTPUM HPUHITUIIBI UX PAGOTHI.

MpocTon NpoTOKON

Ecan BB IpEiocTaBIIsieTe K CBOEMY PEIO3UTOPUIO OCTYII TOJIBKO HA YTEHUE 110 TIPOTO-
kosry HTTDP, ckopee Bcero, Bbl BOCIIOJIb3yeTeCh MPOCTBIM MTPOTOKoJI0M. HazBanue «1po-
CTOI» OBLIO IAHO TIOTOMY, YTO BO BPEMs TIEPe/auu JAHHbIX He TPeOYEeTCs UCIIOMHEHUS Ha
CTOPOHE cepBepa HUKaKOTo XapakTepHoro /s Git koga. IIporiecc usBiieyeHns 1anHbIX
npezacrasisger coboir nabop HTTP-zanpocos GET, KOria KIMEHT IPEANOJATaeT, YTO
MMeET JIEJI0 CO CTaHIaPTHOM cTpyKTypoil Git-pero3utopus Ha cepBepe.

NMPUMEYAHUE

IMpOCTOI NPOTOKON B HalM AHM NMpUMEHSIETCA KpaiiHe peako. Mpu nepeaaye AaHHbIX MO
3TOMY MPOTOKONY C/I0XKHO 06ecrneunTb 6e30MacHOCTb UK CAeNaTh AaHHbIE 3aKPbITbIMK,
NO3TOMY 60/BLIMHCTBO Git-XOCTOB (Kak 06/1auHbIX, Tak M JIOKa/IbHbIX) OTKa3bIBAETCS C HUM
paboTaThb. B 06LeM Crlydae pekOMEeHAYETCs UCMO/b30BaTh <MHTESIEKTYASIbHbIN» MPOTOKOS,
KOTOPbI Mbl PaCCMOTPUM YyTb MO3XE.

PaccMoTpuM mpolece mojaydeHus JauHbix 1mo nporokony HTTP pag 6ubiuorexu
simplegit:

$ git clone http://server/simplegit-progit.git
[TepBbiM oM aTa KOMaHAa 3arpyskaet ¢aiis info/refs. Jtor daiiy 3anuceiBaeTcs

KOMaHIol update-server-info, moaToMy /7151 KOPPEKTHOI Tlepelauu JAHHBIX 110 TIPO-
tokony HTTP ero ciemyer aktuBupoBaTh Kak XyK post-receive:

=> GET info/refs
ca82a6dff817ec66144342007202690a93763949 refs/heads/master

Ternepb y HaC ecTh CIMUCOK y/IaJIEHHBIX CCHITTOK U NX KOHTpoJsbHBIe cyMMbl SHA. HysxHo
OTIPE/IENNTh, Ky/Ia HATIeTIEH yKa3aTe b HEAD, 4TOOBI BBI 3HATH, Ky/Ia TTEPEKTI0IATHCS MO~
cJie 3aBepIeHusT pabOTHI KOMAH/IB:
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=> GET HEAD
ref: refs/heads/master

ITocsie 3aBepleHN TIPoOIecca CeAYeT epeiT B BeTKY master, u Bce OyAeT roToBO /st
o6xoa nepesa. Tak Kak OTIIPaBHOU TOUKOU IBJISIETCST 00bEKT-KOMMHUT Ca82a6, KOTOPbIil
Mbl Haburoam B (aiiie info/refs, HauHeM Mbl HMEHHO C €r0 3aIPy3KH:

=> GET objects/ca/82a6dff817ec66144342007202690a93763949
(179 bytes of binary data)

Bl ostyuniin cBoit o6bext. Ha cepBepe 0H Haxoauiicst B ¢cBOOOHOM (hopMaTe, ¥ BbI 13-
BJsieksu ero cratndecknM HTTP-3anmpocom GET. Temneps €ro MOKHO U3BJI€Ub U3 apXUBa
z1ib, yanuTh 3aroJIOBOK U IOCMOTPETDH HA COAEPKUMOE KOMMUTA:

$ git cat-file -p caB8a6dff817ec66144342007202690a93763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608ele8451d4b2432f8ecbe6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

Ocratoch Sane6OBaTb ele /1Ba 0ObeKTa — JlepeBo IaHHbIX cfda3b, Ha KOTOpoe yKa3blBaeT
TOJIbKO YTO CKAYaHHBI HAMU KOMMUT, U POAUTEIBLCKUN KOMMUT ©85bb3:

=> GET objects/08/5bb3bcb608e1e8451d4b2432f8ecbe6306e7e7
(179 bytes of data)

ITo JACT HaM CJIeAYIOINH 06beKT-KOMMUT. V3BjIedeM 06 beKT-epeBo:

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

Kaskerest, B cB0O0HOM (hopMaTe aTo IepeBo Ha cepBepe He MPEICTABICHO, TIOITOMY MBI
noJyunsin B orser omnOky 404. IIpuunHoii MoKeT ObITh TO, YTO OOBEKT HAXOAUTCS B
JPYrOM Pero3uTopuu uin BHyTpu pack-daiina. IlepsbiM geom Git mpoBepsieT CIcoK
AJIBTEPHATUBHBIX PEMIO3UTOPUEB:

=> GET objects/info/http-alternates
(empty file)

Ecau orBeTOM Ha aTOT 3ampoc cranoBuTcs ciricok URL-aapecos, Git utiet ¢aitipl Kak B
CBOGOTHOM, TAK U B YITAKOBAHHOM BHUJIE [0 9TUM aJpecaM. ITOT MPEKPACHBIN MeXaHI3M
MTO3BOJISIET TIPOEKTAM, KOTOPBIE SIBJISIIOTCST BETKAMU JIPYT IPYTa, COBMECTHO UCTIOb30BATh
00beKTHI Ha [uicke. Ho B JaHHOM cJTydae CIIMCKA ajlbTePHATHB He MOSIBUIIOCH, 8 3HAYUT, UC-
KOMBII 00beKT HaxoauTes B pack-gaiine. Crircok Takux Gailjios, I0CTYMHBIX Ha JaHHOM
cepBepe, colepsKUTCs B (haitie objects/info/packs. IToT daiin Takke reHepupyeTcs
KoMaHj10i1 update-server-info. Ckauaem ero:

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835.pack
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Ha cepsepe ectb Bcero oanu pack-caiin, u o4eBuaHO, 4TO HAIl OGHEKT HAXOAUTCA
MMEHHO TaM, HO MbI Ha BCSIKUI CJTy4yall MpoBepuM nHieKcHbIH (aiir. [Ipu naanann ne-
ckoJbKIX pack-hailsios aTa orepaius Mo3BOJISIET OTPE/IETUTD, KAKOI 13 HUX COAEPIKUT
HYKHBII OOBEKT:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.idx
(4k of binary data)

Wrak, y Hac ecTh uHAeKe pack-daiiia 1 MOKHO IPOBEPUTD €ro Ha HAJMYUe BHYTPH
UHTEPeCYIoNEero Hac o0bekTa. Beib B HHAEKCE MEPEYNCIEHbl BCe KOHTPOJIbHbBIE CYyM-
Mbl SHA copepaxkamuxcs B pack-gaiiie 00beKTOB, a TakkKe CMELeHNsl 9TUX 00bEKTOB
OTHOCHUTEJIBHO APYT ApyTa. Mbl BUANUM, YTO Halll 0ObEKT TaM, U CKauMBaeM JaHHbIIl
pack-daiin neaukom:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a915b835.pack
(13k of binary data)

I/ITaK, MBI ITOJIYYHMJIN HaIll O6"beKT-[[epeBO 1 MOJKEM BBITIOJIHUTH O6XO[[ KOMMUTOB. BCC OHN
HaXOJATCSA BHYTPHU TOJIBKO 4TO CKadaHHOTO pack-daiiia, moaTomy 3anpocos K cepsepy
6osibiie He oTpedyercs. Git nposepsier pabo4yio KOIIMIO BETKU master, Ha KOTOPYIO
HarleJieH ykaszaTesb HEAD.

MHTennekTyanbHbI NPOTOKOS

[Tpm cBoeil HE3aMBICIOBATOCTH TTPOCTOH TIPOTOKOJI HE CAUIMIKOM 3(h(EeKTHBEH, KpoMe
TOTO, OH He II03BOJIsIeT 3allUChIBaTh Janible Ha cepsep. [ToaTomy Kyza yarie g nepe-
Mavn TaHHBIX MCTOIB3YETCs MHTEIEKTYATbHBIN TIPOTOKO, TPEOYIONHIT Ha cepBepe
CTIeTINATBHOTO TIPOIlecca, OCBEIOMIIEHHOTO 0 cTpyKType Git-pemosntopus. ITOT Tpo-
1IeCC YMEET UNTATh JIOKATBHBIE TAHHDIE, OTIPEENSTD, YTO UMEHHO TPEOYETCsT KIMEHTY,
1 TEHEPUPOBATH JIJIsT HETO crielnalibHblil pack-daiir. Tlepesauy TaHHBIX B 9TOM ciiydae
obecrednBaroT 1Ba Habopa MPOTECCOB: IBA LTSI OTTIPABKY TAHHBIX Ha CEPBEP U [IBA JIJIST
CKaYMBaHUs OTTY/Ia MH(MOPMAIUH.

3arpyska AaHHbIX

[l 3arpysku JaHHBIX Ha yjasneHHbli cepsep Git mosnb3yerced npoieccamu send-pack
u receive-pack. [Ipornecc send-pack 3anyckaercst Ha CTOPOHE KJINEHTA U HOAKII0YaeTCs
K IIpolieccy receive-pack Ha cropoHe cepsepa.

SSH

[TpenrmososknM, B paMKax CBOEro IPOEKTA BbI BBITIOJTHIETE KOMaHy git push origin
master, Ipu 3TOM BeTKa origin ompenesnena kak URL-aapec, ncnosbayiomuii mpo-
tokon SSH. Git 3amyckaer mpoitecc send-pack, KOTOPbIil MHUIIUUPYET TOIKITIOUEHe
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K cepBepy 1o npotokory SSH. Cucrema mpiTaeTcs 3alyCKaTh Ha yIaJeHHOM cepBepe
KOMaH bl 4epes BoT Takoil SSH-BbI30B:

$ ssh -x git@server "git-receive-pack 'simplegit-progit.git

005bca82a6dff817ec6614437202690a93763949 refs/heads/master report-status \
delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1+github-607-gfbad028 delete-refs

003e085bb3bcb608ele84b2432f8ecbe6306e7e7 refs/heads/topic

0000

Komanma git-receive-pack HeMeJIEHHO OTBEYAET OTHOW CTPOKOI Ha KAXKIYI0 NMET0-
IIYIOCS CCBIJIKY, — B JIAHHOM CJIy4Yae Y HaC eCTh TOJBKO BeTKA master 1 ee KOHTPOJIbHAS
cymma SHA. Kpome Toro, iepBasi cTpoKa COIEPKUT CIIICOK BO3MOKHOCTEN cepBepa
(B TaHHOM cJryuae 9TO KOMaH[BI report-status, delete-refs u np., BKIOYAs UIeH-
TUKATOP KIVEHTA).

Kaxpast cTpoka HauMHAETCsI € 4-CUMBOJIBHOTO MIECTHAAIIATEPUIHOTO 3HAYEHUSI, 3a/1a-
IOILETO JJIMHY OCTaJIbHOM yacTu cTpoku. B mepsoii crpoke durypupyer snauerue 005b,
YTO B JIECATUYHON CUCTEME CUUCIEHUsT cOOTBeTcTBYeT 3Hadennio 91. To ecTb B janHON
crpoke ocrajics eie 91 Gaiir. Crenyiomas crpoka Haunnaercs ¢ 003e, 4To cooTBeTCTBYET
urcsty 62, To ecTh 0CTasoch pounTath eite 62 Oaiita. 3atem cienyer snauerne 0000,
yKa3bIBatolee Ha KOHETl CITUCKA CChIIOK.

Teneps, Koryia cocTosiHUE cepBepa U3BECTHO, ITpoliecc send-pack onpe/esider, Kakue u3
BalllX KOMMHUTOB OTCYTCTBYIOT Ha CepBepe, U cooBImaeT aTy WHHOPMAIHIIO TIPOTIEcCy
receive-pack Uit BCEX CCBLIOK, KOTOpbIE Oy/IyT 0GHOBIEHBI KOMaHI0# push. K mpumvepy,
eca MBI OGHOBIISIEM BETKY master, 106aBisis BETKY experiment, mporecc send-pack
JlacT IIPUMEPHO TaKOH OTBET:

0085ca82a6dff817ec66144342007202690a93763949 15027957951b64cf874c3557a0f3547bd83b
3ff6 \
refs/heads/master report-status
006700000000000000000000VVVVVVVVVVVVVRRRRO cdfdb42577e2506715F8cfeacdbabc@92bf6
3e8d \
refs/heads/experiment
0000

Git oTIIpaBJIseT 15t KasKI0i OOHOBJISIEMO# BAMU CCBLIKH CTPOKY ¢ MH(MOPMAIIHEH O [THHE
ATOH CTPOKH, CTAPOU U HOBOI KOHTPOJBHBIMU cyMMaMu SHA 1 uMeHeM 00HOBIIsIEMOI
ccbTkU. Kpome Toro, B IepBoii CTPOKE TIepeuncIstioTest (hyHKIIMOHATBHBIC BO3MOKHOCTH
kymenTa. 3HadeHne SHA-1, cocrosiee 13 ofHIX HyIeH, yKa3bIBaeT Ha OTCYTCTBUE paHee
JIAHHOI CCHIJIKM — BElb B 9TOM CJIydae MbI 100aBJisieM BeTKy experiment. ITpu yrarerun
BETKU HYJIU, HA000POT, OKA3aIuCh ObI CIIPaBa.

3areM KJeHT oTnpasisier pack-ailn co BceMu moka OTCYTCTBYIOIIMMU Ha cepBepe
oObekTamMu. B KOHIle cepBep OTUMTBHIBAETCS, YCIENTHO Jin Obljia IPOBeieHa Ollepariust
(WM BO3HUK ¢60it):

@00Aunpack ok
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HTTP(S)

[Iportecc Bo MHOTOM HartoMuHaeT oAk I04YeHe 1o TTpoTokoay HT TP, mpocto B nannom
cJIydae KBUTUPOBAHKE BBITIOJIHSAETCS HEMHOTO TT0-ipyromy. [loikiouene uHUIUUpyeT
BOT TaKOM 3arpoc:

=> GET http://server/simplegit-progit.git/info/refs?service=git-receive-pack

001f# service=git-receive-pack

00000Pab6c5fPe45abd7832bF23074a3331739977¢c9e8188 refs/heads/master \
report-status delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1~vmg-bitmaps-bugaloo-608-gll6744e

0000

Ha sToM miepBbIiit 0OMeH JaHHBIMU MESKLY KIUEHTOM U CEPBEPOM 3aBepIaeTcs. 3arteM
KJWEHT JieJaeT BTOPO 3ampoc, Ha 3TOT pa3 POST, ¢ OYYEHHBIMU OT KOMaH/bl git-
upload-pack faHHBIMU:

=> POST http://server/simplegit-progit.git/git-receive/pack

JlanHerii 3apoc POST BritouaeT B cebst B KauecTBe WH(MOPMAIIMOHHOTO HAITOJTHEHMSI
pesyJbraT paboThl mpoiiecca send-pack u pack-gaiin. A cepsep uepes HTTP-kog co-
CTOSIHMSI OTYUTBIBAETCSI 00 ycIexe Ui cHoe OTeparii.

CkaumBaHMe AaHHbIX

B ckaumBanuu JaHHBIX U3 YAQJEHHBIX PEIIO3UTOPUEB IPUHUMAIOT y4acTHe IIPOIECCh
fetch-pack u upload-pack. Knuent naunuupyer npoiecc fetch-pack, koropsrit
MOJIKJTIOYAETCsI K Tiporieccy upload-pack Ha cTOpoHe cepBepa, 4TOObI OMPEIeTUTh IO/
JiesKalye nepejade JaHHble.

SSH

[Ipu ckaunBanum panabix 1Mo npotokoxy SSH nporece fetch-pack 3amyckaer nipu-
MEPHO TaKyI0 KOMaH/y:
$ ssh -x git@server "git-upload-pack 'simplegit-progit.git'"
[Tocne moaxmovenns mpotiecca fetch-pack x mpoieccy upload-pack mocaennanii ot-
IIpaBJIACT O6paTHO TIPUMEPHO CJIeAyIoIIee:
00dfca82a6dff817ec6644342007202690a93763949 HEADmulti_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/2:2.1.1+github-607-gfbad028
003fca82a6dff817ec66f44342007202690a93763949 refs/heads/master
0000

ITO BO MHOTOM HAllOMMHAET OTBET Tpolecca receive-pack, HO ¢ IpyruMu (pyHK-
MMHOHATBLHBIMU BO3MOKHOCTIMI. KpoMe TOoTo, 06paTHO OTIpaBseTcs BeTKa, Ha
KOTOpYIO HallesJeH ykasatesib HEAD (symref=HEAD:refs/heads/master), 4To0bl
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KJIMEHT 3HaJ, B KaKyl0 BEeTKY HYKHO TIE€PEHTH, €CJU BBIOJTHACTCS KIOHUPOBAHHUE.
Ha sTom aramne mpoiece fetch-pack cMOTPUT HA UMEIOTIHECST B HAIUIUU OOBEKTHI,
BO3Bparas nHhHopMaIuio ob 06bEKTaxX, KOTOPBIX eMy He XBaTaert. J[Jist aToro Ucnoib3y-
eTcst KJII0YeBOe CJI0BO want u KoHTposbHast cymma SHA HepocTaonero o6bexra.
Jlanubie 06 MeoIuxcst 00bEKTaxX MPOIECC TEPEChLIACTCS ¢ KIIOYEBBIM CJTIOBOM have
1 ux KoHTposibHbIMEU cymMmMamul SHA. B koniie ciicka purypupyer cioBo done, 3actas-
Jistiotiee mporiece upload-pack mpuctynuTh K oTripaBke pack-aiina ¢ He0OOXOUMbIMI
JAHHBIMU:

0054want ca82a6dff817ec66f44342007202690a93763949 ofs-delta
0032have 085bb3bcb608ele8451d4b2432f8ecbe6306e7e7

0000

0009done

HTTP(S)

KsuTtuposanue npu ckaunBaHuu JaHHbIX cocTouT U3 1ByXx HTTP-3anpocos. Cuava-
Jla ujet 3anpoc GET K Toii Jke caMoii KOHEYHOI TOUKe, YTO U B CJIyyae MPOCTOro Mpo-
TOKOJIA:

=> GET $GIT_URL/info/refs?service=git-upload-pack

00le#t service=git-upload-pack

000000e7ca82a6dff817ec66144342007202690293763949 HEADmulti_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=git/2:2.1.1+github-607-gfbas4028

003fca82a6dff817ec66144342007202690a93763949 refs/heads/master

0000

IT0 0YeHb IIOXO0sKe Ha BLI30B KoMaH bl git-upload-pack 1o nporokonay SSH, Ho oOMeH
JIAHHBIMU O(DOpPMJISIETCS B BUJIE OT/IEJILHOTO 3a1IPOCa;

=> POST $GIT_URL/git-upload-pack HTTP/1.0
0032want ©a53e9ddeaddad63ad106860237bbf53411d11a7
0032have 441b40d833fdfa93eb2908e52742248faf0ee993
0000

U cHoBa BbI BUsinTe yske 3HakoMblil popmat. OTBET Ha 5TOT 3arpoc coobmaer 06 ycrnexe
u cboe orepanny 1 BKIIoYaeT B cebs pack-gaiiir.

Moasoas ntorm

B aToMm paznesie Mbl KPaTKO PacCMOTPEJIH IIPOTOKOJIBI Tlepeiayr JanHbiX. OHK BKJIIO-
4aioT B cebst MHOTO APYTUX (PYHKIIMOHATIHHBIX BO3MOKHOCTEHN, TAKMX KaK KOMAaH/a
multi_ack unu side-band, Ho MX paccMOTpeHMe BBIXOUT 32 PAMKH JAHHOW KHUTH. Mbl
MOTIBITAINCH JIATh BaM obIiee Mpe/icTaBieHre 00 0OMEHEe TaHHBIMI MEKY KITUEHTOM 1
CEPBEPOM; JIOTIONHUTEIbHBIE CBEJIEHNSI, €CJIU TAKOBBIE BaM MOTPEOYIOTCST, MOKHO HAUTH
B ucxoanoM Git-koje.
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O6cnyXunBaHue peno3nTopus
M BOCCTAQHOBJ/IEHWNE AaHHbIX

BpeMH OT BpEMEHU ITPUXOAUTCA YNCTUTDH peHOSI/ITOpI/Iﬁ, Jlejiad ero 6oJiee KOMIIaKTHbBIM,
}76I/IpaTb JIMIITHEE, ITOSIBUBIICECS B pE€3yJIbTaTe€ UMITOPTA, NJIN BOCCTAHABJINBATD ITIOTEPAH-
Hoe. HacTp aTux IIponeayp pacCMOTpEHaA B JIaHHOM pas/ieJie.

Ob6cnyxnBaHue peno3nTopust

Bpewmst ot Bpemenu cucrema Git aBromatudecku nHUIMUpyeT 60Ky Mycopa. daiite Bcero
IIPU HTOM HUYETO He mpoucxoaut. Ho eciiu y Bac CKOTMJIOCH CJIMIITKOM MHOTO OOBEKTOB
B ¢BOOOHOM (hopMare (He HoMellleHHbIX B pack-daiiibl) nin caumKkoM MHOro pack-
(aiinoB, akTHBU3UPYeETCsT KOMaH/a git ge. B maHHOM cirydae aGOpeBuarypa gec o3HadaeT
cbopky Mycopa (garbage collect), a KoMaH/1a BBITIOJIHSIET HECKOJIBKO JIEUCTBUI: cOOMpaeT
Bce cBoOoHbIe (hailybl ¥ IToMelaeT uX B pack-daiiibl, 00beuHsIeT CYLIIeCTBYIONUE
pack-daiinbl B oguH 601b1101 (haiin u yaanser 00beKThbl, Ha KOTOPbIE He CChLIAeTC HI
OJIH KOMMUT, U 00EKTBI, CO3/[AHHBIE HECKOJILKO MECSIIIEB HA3a/l.

C6opKy Mycopa MOKHO 3aryCTUTh BPYYHYIO:

$ git gc --auto

U cHoBa B 0611ieM cirydae 3To He acT HUKAKOTo pe3yJibrara. [[Js1 3amycka HacTosIero
cbopiuKka Mycopa y Bac K0JKHO ObITh ipuMepHo 7000 ¢cBOGOIHBIX 06BEKTOB HUJIH
6osiee 50 pack-daiinos. Xors atu 1udpbl MOKHO OMEHATH B IapaMeTpax gc.auto
n gc.autopacklimit cooTBeTCTBEHHO.

KpOMe TOT'O, 9Ta KOMaH/a OCYHIECTBJISAET YIIAKOBKY BalllMX CCbIJIOK B elII/IHbel (l)aIL/,IJI.
HPEI[HOJIO}KI/IM, Ballt peHOSI/ITOpI/Iﬁ COIEPIKUT CJICAYIOMNE BETKU 1 TETHU:

$ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/v1l.1

Komanpa git gc ynammut atu daiiiel u3 nanku refs. /[y noseimenns ahGeKTUBHOCTH
paborer cucrema Git nepenecer ux B daiin .git/packed-refs, KOTOpbIil UMeeT HPK-
MEPHO TaKOW BU/I;

$ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
cacPcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fclb867c702daa24b refs/heads/master
cacPcab538b970a37eale769cbbde608743bc96d refs/tags/v1.o
9585191137f7b0fb9444f35a9bf50del91beadc2 refs/tags/v1l.1
~1a410efbd13591db07496601ebc7a059dd55cfe9
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[Ipu 06HOBIEHNH CCHLIOK 9TOT (aii He pegakTupyercs. Bmecto atoro Git 3anmuchiBaer
HOBBIN (haiin B manky refs/heads. YT06BI IIOMYIUTh KOPPEKTHYIO KOHTPOJIBHYIO CYyM-
My SHA st ykazannoit Bamu cebiiku, Git cHauasia UIEeT 3Ty CChLIKY B marmke refs,
1 ecJIU TIONCK 3aKaHYMBaeTcs Hey/iaueid, mposepseT ¢aitn packed-refs. Tak uto ecan
BbI HEe MOJKeTe HaliTH CChLIKY B IIalKe refs, ckopee BCero, ona Obljia epenecena B (paii
packed-refs.

OG6paruTe BHUMaHHE Ha MOCJEHIO CTPOKY (aiijia, KoTopast HAYUMHAECTCS ¢ CUMBOJIA ».
ITO 03HAYAET, YTO BBIIIEJIEKAIIIT Ter CHA0KEeH KOMMEHTapHUeM 1 JJaHHast CTPOKa SIBJISI-
eTCsl KOMMUTOM, HAa KOTOPBIH 3TOT TET yKa3bIBaET.

BoccTaHoBNeHMe faHHbIX

B Kakoii-To MOMEHT Bbl MOJKETE MTOTEPSITh KOMMUT. Kak 1mpaBuio, Takast CUTyaIust Bo3-
HIKAET B CJIy4ae IPUHYAUTEIbHOIO yaaJeHUs BETKHU, CoAeprKallell Kakue-To HapaboTKH,
KOT/[a BIIOCJIEACTBAU BHE3AIIHO BBISICHAETCS, YTO 9Ta BETKA BCe-TaKK ObLIa HY/KHA; UK
BbI BBITIOJIHSIETE JIJIST BETKM KOMaH/y git reset --hard, oTKasbiBasich OT KOMMUTOB,
B KOTOPBIX IIOTOM BO3HHMKAET He0OX0AUMOCTb. CYIIECTBYIOT JIU CII0COOBI BEPHYTh KOM-
MUTBI Ha3a/1?

B kauectBe IIpuMepa BEPHEM BETKY master B TECTOBOM PEIMO3NTOPUH B 60.7166 panHee
COCTOHHHG,a3aT6NIBOCCTaHOBHWIHOTepHHHbHEKOMNHH%L]IepBbm&ﬂeHOthOCMOTpHNL
KaKBbHHHﬂHTHanJHHOpHHMBMeHaﬂﬁiBﬂaHHbﬁiMOMth
$ git log --pretty=oneline
ablafef80fac8e34258ff41fclb867c702daa24b modified repo a bit
484a59275031909e19aadb7c92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Tenepb IIEpEMECTHM BETKY ma ster na TpeTI/IfI KOMMUT:

$ git reset --hard 1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD is now at 1la41@ef third commit

$ git log --pretty=oneline
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15F3d first commit

BoI pesyibratiBHO H36ABUIIHCH OT IBYX BEPXHUX KOMMUTOB — TeTleph OHU HEIOCTHIKH-
MbI HM 13 o/iHOH BeTkn. HyskHO HaliTh KoHTpoJsibHYI0 cymMMmy SHA camoro mociennero
KOMMUTA 1 106aBUTDH BETKY, KOTOpPast Oy/eT Ha Hero ykas3biBaTh. CI0KHOCTD B TAHHOM
cJIydae COCTOUT B OTPe/IeJIeHIN KOHTPOJIBHON CYMMBI, BE/Ib BPSIJI U BBI Oy/IeTe ee crie-
IIUAJTBHO 3aTIOMUHATb.

3avacryio ObICTpee BCero BOCIIOJIb30BaThC HHCTPpYMeHToM git reflog. leso B TOM,
4TO B mpoilecce Baiieit paborsl Git He3aMeTHO /st BaC 3aIMChIBAET BCE U3MEHEHISI
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HoJI0KeHus ykasaTest HEAD. Kaskablii HOBBIII KOMMUT MM CMEHA BETOK OOHOBJISIOT
JKypHaJ cChIIOK. OGHOBIIAETCS 9TOT JKypHAJI U KOMaHAoi git update-ref, mosTomy
MMeeT CMBICJI ee UCTI0JIb30BaTh BMECTO 3aITUCU KOHTPOJIBHBIX cyMM SHA B dhaiisbl cebi-
JIOK, Kak onuckiBasioch B pasene «Cebrku B Gity. B aTom ciyuae komanja git reflog
MOKaKeT Ballle MECTOIOJIOKEHE B JTI0O0I MOMEHT BPEMEHN:

$ git reflog

la410ef HEAD@{O@}: reset: moving to la4l@ef
ablafef HEAD@{1}: commit: modified repo.rb a bit
4843592 HEAD@{2}: commit: added repo.rb

Mbl BUIMM /[Ba KOMMHUTA, C KOTOPbIMU paHbiie paborasu. Ho B nenom uadopmanum He
oueHb MHOTO. BoJiee nngopMaTUBHOI sIBJIsIETCSI KOMaH A git log - g, naoiast HopMaJib-
HBII BBIBOJI KOMaH bl 10g IJIsI JKypHAaJIa CChLIIOK.

$ git log -g

commit 1a410efbd13591db07496601ebc7a059dd55cfe9
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 ablafef80fac8e34258ff41fcl1b867c702daa24b
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

modified repo.rb a bit

[Toxosxe, HocseAHUI KOMMUT SBJISIETCS UMEHHO TeM KOMMUTOM, KOTOPBLI Mbl IOTEPSJIU.
Ero Mo2xHO BOCCTAaHOBUTD, CO3/1aB YKa3bIBAIOLLYIO Ha Hero BeTKy. K ipumMepy, Haunem u3
aroro kommuTa (ablafef) BeTky recover-branch:

$ git branch recover-branch ablafef

$ git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fclb867c702daa24b modified repo a bit
484359275031909e19aadb7c92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
caccab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15F3d first commit

Tbﬂepb)fHaCGCTbBeTKaPECOVEP-bPanCh,HaXOﬂﬂﬂwﬂCHTaM,FHepaHbHK36Hﬂa
BeTKa master, u cHOBa JieJiaiolias JOCTYITHBIMU ITE€PBBIE /IBA KOMMUTA. A Ternepb pac-
CMOTPHUM CHUTYyallh1O, KOr/la MoTepsAHHaA BaMn I/IH(bOpMaHI/Iﬂ 110 KaKOM-TO IIpUYrHe He
TomaJia B JKypHaJi CCbLJIOK. [[JISI UMUTAIAN TAKOK CUTyallun JOCTATOYHO YIaJIUTh BETKY
recover-branch u JKypHaJ CCbIJIOK. Ter[epb IepBbI€ /IBa KOMMUTA B ITPUHITAUIIE HE/10~
CTYITHbBI:
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$ git branch -D recover-branch
$ rm -Rf .git/logs/

Tak kak aHHble JKypHAIa CChIIIOK XPAHSTCS B TOJBKO YTO y/IaJIeHHON HaMU rarike . git/
logs/, hakTruecku skypHaa y Hac OTcyTcTByeT. Kak BOCCTaHOBUTH MOTEPSIHHBIE KOM-
METBI? J[JIs1 9TOr0 MOKHO BOCIIOJIb30BAThCSI CIIYKeOHOI IIporpaMmmoii git fsck, koropast
[POBEPSIET LEJOCTHOCTH Oa3bl JaHHBIX. 3aIlyCTHB ee ¢ apaMeTpoM - -full, BbI OJIydnTe
CIIMCOK BCEX 00BEKTOB, HEAOCTHKUMBIX U3 IPYTHX 00bEKTOB:

$ git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670460b4bdaece5915caf5c68d12f560a9fe3es
dangling commit ablafef80fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9a58f6cf6f2804eeac9f@abbe9631e4c9
dangling blob 7108f7ecb345ee9d0084193f147cdad4d2998293

B manHoOM cirydae MblI Haii/ileM CBOW yTpaueHHBIH KOMMHUT B cTpoKe dangling commit.
Jl1s1 er0 BOCCTaHOBJIEHUSI OIATh JOCTATOYHO CO3ATh BETKY, YKAa3hIBAIOILYIO Ha OOBEKT
¢ otuM xemeMm SHA.

YaaneHne o6beKkToB

Cucrema Git 00J1ajaeT MHOKECTBOM 3aMeUaTEIbHBIX BEIllel, HO JaleKO He BCe OHU
Gesobuanbl. K mpuMepy, ncTouHIKOM MpobJsieM MOKeT cTaTh KoMaH/a git clone, KoTo-
pasi cKauMBaeT UCTOPUIO TIPOEKTA, BKJIIOUAsd B Hee Bce Bepcuu Beex (aitnos. B atom Het
HUYEro CTPAITHOTO, KOT/ZIa B PEIIO3UTOPUN XPAHUTCS TOJTBKO UCXOAHBIH Koz, B konie
KOHIIOB, Git yMeeT a(hekTUBHO CKUMATDH AanHbie. Ho ecin B MpoeKkT ObLI KEM-TO J10-
GaBJjieH OTPOMHBIH (haiis, OH OyJIeT CKaYMBATHCS TIPH BCEX TPOTIELYPaX KIOHUPOBAHUS,
Jlaske ecIM B CIIeyoleM KOMMUTE ero yaaauan u3 mpoekta. OH HaBcera ocTaHeTCs
B 6a3e, Tak KaK B UCTOPHUU TIPOEKTA HA HETO €CTh CCHLIKU.

ITpu npeo6pasosanuu pernosutopues Subversion uiau Perforce B penosutopuu Git ato
MOKET cTaTh GOMBINON MPpobIeMoil. B aTHX crucTeMax moHOe CKauMBaHUE UCTOPUH
He MPaKTHKYETCs, MOATOMY MOJ06HBIE TOOABICHIUS TPOXOAAT TaM TPaKTHIECKN He3
TOCJIEZICTBUH ¥ Ha HUX He obparniaioT BurnManus. Ho eciu BBI mocsie nMmopTa us gpy-
TOM CHCTEMBI WU TIPH APYTHX 00CTOSATETHCTBAX OOHAPYIKUIIH, UTO BAII PETO3UTOPHIT
CTaJT CIUTIKOM GOJTBIITAM, 3HAYUT, HY;KHO HAWTH W YQTUTh OTTY/IA KPYTTHBIE OOBHEKTHI.
W ceiiyac MBI TOTOBOPUM O TOM, KaK 9TO JI€JIAeTCsl.

WNwmeiite B BUY, 4TO ONMUCAHHAS TEXHWKA pa3pyliaeT UCTOPUIO KoMmMuToB. OHa Tepe-
MICHIBAET BCE OOBEKTHI-KOMMUTBI, HAUMHASI C CAMOTO TIEPBOTO JIEPEBA, KOTOPOE HYKHO
OTPEIAKTUPOBATD VISl YIAIECHUST CCBLIKU Ha GOJBINON (haii. ECJii BbI pEIMIn 3aHAThCSI
STHUM Cpasy TocJIe MMIIOPTa IAaHHbIX, KOT/Ia HUKTO elile He YCIIe HauaTh paboTy Ha 6ase
UMITIOPTUPOBAHHBIX KOMMHUTOB, OECIIOKOUTRCS HE 0 YeM. B TIPOTUBHOM cJlyuae HYKHO
YBEIOMHUTH BCEX, KTO BHOCUT BKJIAJl B BAIll TIPOEKT, 0 HEOOXOAUMOCTH TIePEMETIEHIIST
PE3YJIBTATOB CBOETO TPY/Ia B HOBbIE KOMMUTHI.
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Wrax, 1o6aBuM KPYIIHbIiA (Daiijl B TECTOBBIN PEMO3UTOPU, yIAIIM €0 DU CIeLYIONnel
(ukcanum cocTosHM, a MOTOM Hali/leM U HaBcer/a yAajauM u3 pernosutopud. Haunewm,
€CTeCTBEHHO, ¢ 100aBeH st (haiia B UCTOPUIO:

$ curl https://www.kernel.org/pub/software/scm/git/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

Ho MbI BoBce He cOOMPAIICh BCTABJISTH B MPOCKT OTPOMHBIN tar-apxuB. [Toatomy ms-
GaBMMCSI OT HETO Kak MOKHO GbIcTpee:

$ git rm git.tgz

rm 'git.tgz’'

$ git commit -m 'oops - removed large tarball'
[master dadf725] oops - removed large tarball

1 file changed, © insertions(+), © deletions(-)
delete mode 100644 git.tgz

SaHyCTI/IM C6OPHII/IK MycCoOpa IS Haureii 6a3bl JlaHHbIX, a4 3aTEM IIOCMOTPUM, CKOJIbKO
MeCTaSaHHMaeTpeHOBHTOpHﬁZ

$ 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 9)

CKOJIBKO MeCTa 3aHUMaeT PEMO3UTOPHi, TOKaskeT KOMaH/ia count-objects:

$ git count-objects -v
count: 7

size: 32

in-pack: 17

packs: 1

size-pack: 4868
prune-packable: ©
garbage: ©
size-garbage: ©

JJieMeHT size-pack maer pasMmep Hairero pack-gaiiia B kumobaiitax, To €CTh MbI HC-
MOJIb3yeM MpaKTHIecK 5 MOaiiT. A mepesi mocaeHUM KOMMHUTOM HAIll PEITO3UTOPHit
sanumas okoJio 2 Koéaiir. Kak Bugnte, yaanenue (ailia u3 mpeapIyero KOMMHUTa He
ybpasio ero us ucropui. U Terepb KaskaoMy, KTO 3aX0UeT KJIOHUPOBATh Balll HEOOJIBIION
MPOEKT, TIPUAETCST CKaunBaTh Bee 5 MOAIIT, MOTOMY UTO BbI CIy4aiiHO JOGABUIINA STOT
OTPOMHBIN (hait.

[TepBbIM 1€JI0OM HAM HY’KHO HAaUTH (haiiyl, KOTOPbIil ABJISETCS MCTOUHUKOM IIPOOJIEM.
B nannom corydae mMbl yike 3HaeM, 4to 970 3a (paitin. Ho npencraBum, uto aToii nngopma-
UM y HAC HET; KaK OIpeJ/IeJIUTh, KaKoii (aitn nin (aitjibl 3aHUMAIOT TaK MHOTO MecTa?
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Ecou BBI T0JIB30BaINCh KOMAHIOM git ge, Bee 06BEKTHI yiKe YIIAaKOBaHbI B OJUH (haii,
U it upeHTuduKanun 60X 06beKTOB HaM TIOTPeOyeTCst ApyTas caykebHast Ko-
MaH/ia git verify-pack. BoiBoumbie e1o aHHbie cieayeT OTCOPTUPOBATD [10 TPETHEMY
cToJI61Ly, B KOTOPOM YKasbiBaeTcst pasmep daiiia. ITOT BBIBOJ MOKHO JIOTIOJHUTETBHO
MPOIMYCTUTD Yepe3 KoMaHay tail, Tak Kak HAC MHTEPecyeT TOJbKO MOCJAeIHNN U3 He-
CKOJIBKUX KPYITHBIX (DaiiyioB:

$ git verify-pack -v .git/objects/pack/pack-29...69.idx \
| sort -k 3 -n \
| tail -3

dadf7258d699da2c8d89b09ef6670edb7d5f91b4 commit 229 159 12
033b4468fa6b2a9547a70d88d1bbe8bf3f9edod5 blob 22044 5792 4977696
82c99a3e86bb1267b236a4b6eff7868d97489af1l blob 4975916 4976258 1438

BoJibioii 00beKT HAXOAUTCS B CAMOM HUBY, ero pasMep cocrasiiger 5 MOaiT. Y3HaTb,
4TO 3TO 3a (haili, HaM ITOMOKeT KoMaH/a rev-1ist, ¢ KOTOPOIi Bbl y:Ke BCTPeYaIuch B
pasuese «Dopmar coobiienns dukcaruu» riasbl 8. Jlo6aBieHHbIi K HEll HapaMeTp
--objects 3acTaBIsieT ee BBIBECTU CITUCOK KOHTPOJIbHBIX cyMM SHA BceX KOMMUTOB 1
BCEX /IBOMYHDBIX MaCCHUBOB JIAaHHDIX, a TaKKE IIYTU K COOTBETCTBYIOIINUM Cl)aﬁﬂaM. Nmernno
OHAa [IOMO’KET HaM OOHAPY/KUTh MM HAIllero 0ObeKTa:

$ git rev-list --objects --all | grep 82c99a3
82c99a3e86bb1267b236a4b6eff7868d97489afl git.tgz

IToT halis cieyeT yIaauTh U3 BCeX IE€PEBbEB, IPUCYTCTBYIONUX B UCTOPUH BAIIErO
rpoekTa. Bol MoXkeTe JIeTKO y3HaTh, KAaKWe KOMMUTBI MOJUMDUITMPOBATIH ATOT (haii:

$ git log --oneline -- git.tgz
dadf725 oops - removed large tarball
7b30847 add git tarball

[l nostHoro ynanenus atoro daiiyia u3 ICTOPUU MTPOEKTA HY;KHO TIEPENNUCATh BCE KOM-
MUTBI, TTOSIBUBIIINECS TI0CJIe KOMMUTa 7b30847. /1J1s1 9TOr0 MBI HpI/I6eI‘HeM K KOMaH/Ie
filter-branch, y:ke 3HakomMoii BaM 110 paszeny «Ilepesanuch uctopuns B riaase 7:

$ git filter-branch --index-filter \
'git rm --cached --ignore-unmatch git.tgz' -- 7b30847~..
Rewrite 7b30847d080183alab7d18fb202473b3096e9f34 (1/2)rm ,git.tgz’
Rewrite dadf7258d699da2c8d89b09ef6670edb7d5f91b4 (2/2)
Ref 'refs/heads/master’' was rewritten

[Tapametp - -index-filter namoMuHaeT mapameTp --tree-filter, KOTOPHIM MbI TIOJIb-
30BaJInCh B pazjedne «[lepesamnuch ucropuns ryaBbl 7, IPOCTO B JAHHOM CJIydae Hallla
KoMaHzia MoguuInupyeT hailsbl He Ha IUCKE, a B 001aCTH WHACKCHPOBAHUSL.

Ynanenue ¢aiia Takke BBITIOJNHIETCS He KoMaHaoi rm file, a komangoii git rm -
cached — Beib HaM HY’KHO yIQIUTh (haiiyt u3 061acT HHAEKCUPOBAHNS, @ He € JKECTKOTO
nvcKa. B jaHHOM ciiydae Mbl MOKEM cebe 9TO MO3BOJNTh, Tak Kak cucteMe Git He mpu-
XOIUTCST TIepe/ MpuMeHeHneM (DUIIbTpa CKaunBaTh KAKAYIO BepcHio (aiia Ha IUCK,
mpotiece uaeT HaMHoro ObicTpee. Eciti XoTuTe, MCoIb3yiiTe /IS PEIIEHUS 3TO 3a1auu
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mapamerp --tree-filter. JlobGaBiienne k koMamnze git rmmapamerpa - -ignore-unmatch
OTKJIIOYAET BBIBOJL COOBIIEHNUs 06 OIMOKe B CIydyae OTCYTCTBUSA (hailjioB, COBNAIAIONIIX
c mabonom. Hakowrerr, Mbl 3acTaBiisieM KoMany filter-branch nepercars HCTOPHIO,
TOJILKO HauMHasd ¢ KOMMUTA 6dT7640, Tak KaK UMEHHO 3/1eCh BIIEPBbIE TIOSABUJIACDH IIPO-
6aema. Bes aT0i1 ABHOI MHCTPYKIMHU TIepe3aliich Havyaiach Obl ¢ CaMOTO HaYasa, 4yTo
3aHAJI0 GBI HAMHOTO GOJIBIIIE BPEMEHH.

Teniepb ncTOpMST HE COIEPKNT CCHITIOK HA MaHHBIN (aiis. Ho B skypHase cChlIOK U B HOBOM
Habope cChlIoK, KOTOphIil crcteMa Git mobaBuiia B nanky .git/refs/original mpu
BBIIIOJIHEHUN KOMaH/ibl filter-branch, onu elie ecTb, 109TOMY UX HYKHO YJIaJIUTh U Bbl-
HOJTHUTD TIOBTOPHYO YIAKOBKY 0Gasbl laHHbIX. Ilepejt polieypoii TOBTOPHON YIAKOBKH
caeyer n30aBUThCS OT BCEX 2JIEMEHTOB, HMEIOIINX YKA3aTe/lb Ha 9T CTapble KOMMUTBI:

$ 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 9)

rIOCMOTpI/IM7 CKOJIbKO MeCTa MbI OCBO6OLII/I]II/I.

$ git count-objects -v
count: 11

size: 4904

in-pack: 15

packs: 1

size-pack: 8
prune-packable: @
garbage: ©
size-garbage: ©

PasMmep yIiakoBaHHOTO PENO3UTOPHS cokpatuics a0 8 Kbaiit, uro HaMHOro JIyyiie
MCXOAHBIX 5 MbGaliT. 3Hauenue 1o size nokasbIBaeT, YTo OOJIBINON 0OBEKT BCE elle
IPUCYTCTBYET cpelut 00beKTOB cBOOOAHOIO (hopMaTa — OH HUKY/a He JEeJICsI, HO OH He
OyJIeT mepeaBaThCs IPU BBIIOJIHEHUH KOMAH/IbI push 1 TP [OCIeAYIOIEM KJIOHHPO-
BaHMM, a UMEHHO 9TOI0 MbI 1 100MBaINCh. EC/M XOTHTE yIaIUTh 5TOT 00bEKT HaBCer/a,
BOCIOJIB3yHTECh KOMaH/I0l git prune ¢ mapameTpoM - -expire:

$ git prune --expire now
$ git count-objects -v
count: ©

size: ©

in-pack: 15

packs: 1

size-pack: 8
prune-packable: ©
garbage: ©

size-garbage: ©
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[lepeMeHHble cpeapl

Git Bcerga pabortaer BHYTpH KOMaHIHOI o6os0uku bash u 1mosbsyercs nis sagaHus
CBOETO MOBEIECHI HEKOTOPBIMK JIOCTYIHBIMU B 9TOH 060JI0UKe TIePEMEHHBIME CPEJIbL.
VMeeT cMbICH 3HATD, IJle OHU HAXO[ATCSI M KaK MX MCII0JAb30BaTh, YTOOBI 3aCTaBUTh
Git Bectu cebs HyKHbIM BaM 00pasoM. [TpuBeeHHBIN HAMU B 9TOM pasjieJie CIIUCOK
TTepeMeHHBIX CPeIbl HeTh3sT Ha3BaTh MCUEPITHIBAIOITNM, HO MBI TTOCTaPaINCh pacCcKa3aTh
O CaMBIX ITOJIE3HBIX U3 HUX.

nobanbHOEe noBeaeHue

Oo6riee oBezieHre cucreMbl Git Kak KOMITBIOTEPHOI IIPOrPaMMbI 3aBUCHT OT MEPEMEH-
HBIX CPEJIBL.

[Tepemennas GIT_EXEC_PATH ykasbiBaeT, rie Haxozsatcs Git-noanporpammbl (Takue,
Kak git-commit, git-diff u apyrue). Texyinee 3HaUEHNE HTON MEPEMEHHON MOKHO
y3HATh KOMaHON git - -exec-path.

[Tepementast HOME 06BIYHO CYUTACTCS HEU3MEHSIEMBIM TTAPaMETPOM (TTOTOMY 4TO OT Hee
3aBUCHT CJMIIKOM MHOTO APYTHX Belleii), Ho UMeHHO B Heii Git uieT raobaabHbIi (aii
KoHburypauii. YTo6bl 10Iy4nTh HepeHocuMyto Git-KOmuio ¢ moJHoN raobanbHoi
KoHpUrypaluei, nepeonpeaeauTe nepeMernyio HOME B mpoduie 000J1049KH.

Ha nee moxoska iepemMeHHast PREFIX, paboTaroriast 1Jist 001eCUCTeMHON KOH(DUTYPATIAL.
Git unter stot (aiin B nanke $PREFIX/etc/gitconfig.

YcranoBiennad nepemenHasg GIT_CONFIG_NOSYSTEM oTKJIIOUaeT MCIOJb30BaHTE
00IIIeCHCTEMHOTO KOHMUTYPAITHOHHOTO (haiina. ITo TpedyeTcst B cirydasiX, KOTjia KOH-
urypaiiug cucteMbl MelaeT BBITTOJTHEHUIO BAIlINX KOMAH/l, Y Bac HET JIOCTyIA K ee
PENAKTUPOBAHWIO WU YAAJICHUIO.

[Tepemennasg GIT_PAGER ympaBJisieT TpOrpaMMOI, BBITIOJNHSIONIEH MHOTOCTPAHUYHBIT
BBIBOJL B KOMaH/IHOH cTpoke. Ecii ee 3Hauenue He 3a1aHO, NCIIOJIb3YeTCS 3HaYeHUE
nepeMeHHOI PAGER.

[Tepemennas GIT_EDITOR 3a/1aeT peZlakTop, KOTOPbIii Git 3arpy:KkaeT, KOr/a MmoJib30BaTes o
HY’KHO OTPEIaKTUPOBATH KAKOH-TO TeKCT (HampuMmep, coodtieHue dhukcarum). Ecin ona
He 33j1aHa, UCTI0JIb3yeTCs 3HaYeHne nmepemMeHHO EDITOR.

PacnonoxeHne peno3utopus

Hexkoropbie mepementbie cpeibl Git NCMoJb3yeT 1Jid 3aaH1s B3AUMOJICHCTBUSA C TEKY -
VM PENO3UTOPUEM.

[Tepemennas GIT_DIR yka3biBaeT MecTonoioKeHue nanku .git. Ecav ona ne 3anana,
Git moguuMaercs 1o JepeBy Mamoxk, IIoKa He J0iAeT 10 NallKu ~ (JJoOMalIHAs HalKka
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moJib30oBaTesisl) i / (KopHeBas Nalka), IpoBepsis Ha KaskK/IOM Iare HaJudue Narmku
.git.

ITepemennas GIT_CEILING_DIRECTORIES ympasJisgeT mouckoM manku .git. [Ipu no-
CTYIIE K MEJIJICHHO 3arpy:KafoluMcs rarkam (HalpuMep, HaXOAIMMCS Ha JICHTOYHOM
HAKOIIUTEJIEe UM B CETU C MEIJIEHHBIM JIOCTYIIOM ) UMEET CMBICJI OCTAHABIMBATDH ATOT
TIOWCK TIPUHYAUTENBHO, 0c06eHHO eci Git HaYMHAET HTUM 3aHUMATHCS, HATIPUMED, TIPU
CO3/IaHUU IIPUTJIAIIEHUS KOMAH/IHOTO [IPolieccopa.

ITepementas GIT_WORK_TREE yKasbIBaeT MECTOIOIOKEHNE KOPHEBOI paboyveli Tarku B
carydae 0ObITHOTO, & He TOJIOTO PEo3uTopus. Eciin oHa He 3a/1aHa, HCIIOJIb3YETCs MAIKa,
poauTenbckad mid $GIT_DIR.

[Tepemennast GIT_INDEX_FILE comepsKUT IIyTh K UHAEKCHOMY (haitny (TOJIBKO IS pe-
[O3UTOPUEB € HEILYCTOI paboyeil mamKoii).

[Tepemennas GIT_OBJECT_DIRECTORY MOKET IPUMEHATHCA JJIS 3aJaHUS MECTOIOJIO-
JKEHMSI TTAITKH, KOTOpast 0ObIYHO HaXOAMTCS B Ianke .git/objects.

HepeMeHHaﬂ GIT_ALTERNATE_OBJECT_DIRECTORIES conep:KUT pasjieJIeHHbIN IBOETO-
YuAMU cIcok (0TopMaTHPOBaHHBIH Tak: /dir/one: /dir/two:..), ykaspIiBaonmii cu-
creme Git, Ty1e MOKHO HallTH 0OBEKTBI, OTCYTCTBYIONIME B rarke GIT_OBJECT_DIRECTORY.
ITpu paGote ¢ HECKOJBKUMHU MTPOEKTAMU, B KOTOPBIX 3a/I€HiCTBOBAHBI OOJIbIIIE (hailibl
C OJTHUM U TEM K€ COJIEP;KUMBIM, 3TO MO3BOJISIET U30EKAT MOSBJIEHUST OOJIBIIOTO YHCIA
nyOJINKaTOB.

lyTn pocrtyna

TepMuH «IIyTh IOCTyIIa» OTHOCUTCSI K YKa3aHWIO MECTOTOJOKEHUST Pa3anaHbix Git-
00OBEKTOB, B TOM YKCJIe C TIPUMEHEHUEM IPYIIOBBIX CUMBOJIOB. DTH HACTPOIKHU MIPHU-
MEeHSIOTCS Kak B ¢aiisie . gitignore, Tak 1 B KoMaHIHOI cTpoke (git add *.c).

[Tepemennbie GIT_GLOB_PATHSPECS 1 GIT_NOGLOB_PATHSPECS yTmpaBJiSIiOT IOBe/[EHUEM
IPYIIIOBBIX CUMBOJIOB B Iy TSX locTyma. Ecin mepementoit GIT_GLOB_PATHSPECS ripu-
cBoeHo 3HayeHue 1 (aaTo 3Havenue, pejraraeMoe 1o yMOJIYaHUIO ), TPYIIIIOBbIE CHMBOJIbI
HOHUMAIOTCsI OOBIYHBIM 00Pa30OM; IIPUCBOEHME IiepeMeHHOoil GIT_NOGLOB_PATHSPECS
sHadeHust 1 IpUBOAUT K X GYKBaIbHON TpakToBKe. Harpumep, 3ammch * . ¢ Gy/er o3Ha-
YaTh TOJIBKO (aiij ¢ MMEHEM * . ¢, a He 110001 (aliI ¢ paciIupeHneM . €. ITO OBEAEHHEe
NOTIyCKaeT Tepeompeaeaetue. /It 3Toro B Ha4aIo myTH cieayer 106aBUTh peduKce
:(glob) unu : (literal), nanpumep : (glob)*.c.

ITepemennas GIT_LITERAL_PATHSPECS oTK/I04aeT 00a yKa3aHHBIX BAPHAHTA IOBEJEHNS;
nepecraoT paboTaTh Kak TPyNIOBbIe CHMBOJIBI, TAK U CIIEIUATbHbIE TIPE(hUKCHI.

ITepemennast GIT_ICASE_PATHSPECS zmenaeT Bce MyTU HE3aBUCUMBIMU OT pPeTUCTpPa
CUMBOJIOB.
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dukcauunsa naMeHeHum

OxonuareapHOe co3aanie 00bekTa-KoMMuTa B Git 00BITHO OCYTIECTBIISIETCS KOMAH-
IOl git-commit-tree, koTopast 6epeT HHOOPMAIUIO U3 CIAEAYIOMNX TEPEMEHHBIX
Cpe/ibl, UCTIOIb3Ys KOH(PUTYpaIMOHHbIE 3HAYEHU S, TOJIBKO €CJIU 3TU IepeMeHHbIe
OTCYTCTBYIOT.

Q Ilepemennas GIT_AUTHOR_NAME ompezesisger yao60unTaeMoe UM B 11oJie author.
a HepeMeHHaﬂ GIT_AUTHOR_EMAIL 3ajiaeT ajipec aJIeKTpOHHoﬁ IIOYTHI JIJIS 11011 author.

Q Ilepemennast GIT_AUTHOR_DATE mpezcTaB/isieT co60il BPEMEHHYIO METKY JJIsI I1OJIsT
author.

Q Ilepemennas GIT_COMMITTER_NAME 3azmaer y,Z[O60‘{I/ITaEM06 UM LA T10JIA
committer.

Q Ilepemennas GIT_COMMITTER_EMAIL cOMEpPsKUT afipec 3JeKTPOHHOMN TOUTHI JIJIST TIOJIST
committer.

Q Ilepemennast GIT_COMMITTER_DATE cirysKMT BpeMeHHOI METKOH /1J1sT TT0J1sT committer.

Q IlepemenHas EMAIL cofiep:KUT 3aTIaCcHON a/ipec 3JIeKTPOHHON MOYTHI Ha cayJyail He-
3a/1aHHOr0 KOH(UTYPAIIMOHHOr0 3Hadenus user.email. Eciiu ne 3a1ana okaxercs
u aTa nepeMennasi, Git HAUMHAET UCITOJH30BATH UMSI TIOJIH30BATENSI B CHCTEME
U UM XOCTa.

PaboTa B ceTun

Jlnst cereBbix omeparuii o potokoay HTTP 8 Git ucronbsyercst 6ubsmoreka curl,
COOTBETCTBEHHO, repeMenHast GIT_CURL_VERBOSE 3actasJisier Git BBIBOJUTH BCe Te-
HepupyeMbie 3Tol 6ubmoTeroil coobiteHus. TOT sKe caMblil Pe3yIbTaT JaeT KOMaH/Ia
curl -v B KOMaHHOI CTPOKE.

[Tepemennast GIT_SSL_NO_VERIFY orkmaodaeT nmpoBepky SSL-ceptuduraron. Takas
BO3MOKHOCTB TPEOYETCS, K TIPHMEDY, €CJIM BbI HCIIOJIB3Y€ETe CAMOCTOSITETbHO TTO/ITACAH -
HBII ceprudukar st obcayxkupanus Git-perosutopues 1o nporokory HTTPS, uiu
BbI HAXOJUTECH B Ipoliecce HacTpoiiku Git-cepsepa, a Bce He0OXOANMBIE CePTU(DUKATHI
MOKA HE YCTAHOBJICHBI.

Ecau cxopocts nepenaun nanubix 1o npotokoxy HTTP wuske, vem GIT_HTTP_LOW_
SPEED_LIMIT 6aliT B CEKYH/LY, 1 OCTaeTCs TaKoI J1oJbIle, yeM GIT_HTTP_LOW _SPEED_TIME
CEKYH]I, OTIePaIHsI PEPBIBAETCS. JTU TIepeMeHHbBIE TIePeOTIPEIeISTIOT 3HaUeH s KOH(pU-
rypaloHHbIX mapaMeTpoB http.lowSpeedLimit u http.lowSpeedTime.

[Tepemennast GIT_HTTP_USER_AGENT 3aj1aeT cTpoKy user-agent, koropoit Git mosb3y-
ercsa rpu pabore 1o mporokory HTTP. Tlo ymosuanuio ona uMeer 3HayeHue git/2.0.0.
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OnpeaeneHve N3MEHEHUN U CIUSHKE

[Tepemennasg GIT_DIFF_OPTS — Ha caMOM JieJie He COBCeM TepeMeHHas. Y Hee CYIIeCTBY-
FOT TOJIBKO /1B IOIYCTUMBIX 3HAUCHUA: -u<n> U - -unified=<n>, 33/1al011X KOJINIECTBO
KOHTEKCTHBIX CTPOK, IIPUCYTCTBYIOIINX B BIBOAUMBIX JaHHBbIX KOMaH/Abl git diff.

[Tepemennast GIT_EXTERNAL_DIFF uCIIOJIb3yeTCs KaK 3aMelieHre KOHMDUTYPAIIMOHHOTO
snauenus diff.external. Eciu ona 3amana, Git B orBer na komamny git diff Boi3biBaer
YKa3aHHYIO [IPOrPaMMy.

[Tepemennbie GIT_DIFF_PATH_COUNTER m GIT_DIFF_PATH_TOTAL UCTIOJB3YIOTCSI BHYTPH
MIPOTPaMMBbI, 33/IaHHON TTepeMeHHo GIT_EXTERNAL_DIFF myn KoHGUTYPAIMOHHBIM
3HauenuneM diff.external. [lepBas mokasbiBaert, A1 Kakoro ¢aiiyia B ocIe/10BaTeh-
HocTh (HauwHas ¢ 1) BBIYHMCISIOTCS M3MEHEHUS, a BTOPast OMpEiesisieT ofIee Iucio
(aiinos B aTOM makere.

[Tepemennast GIT_MERGE_VERBOSITY KOHTPOJUPYET YPOBEHD /IeTATU3AINH BHIBOJIA TTPU
pexypcuBHOM canssHIA. OHA MOKET IPUHNMATD CJIeTyIONINe 3HAUCHS:

O 0 — BBIBOAUTCS TOJBKO BO3MOXKHOE coobmuienne 06 OmmoKe;
O 1 — orobpaskanTcst TOJIBKO KOH(DINKTHI;

O 2 — J0NOJHUTENbHO OTOOPAKAIOTCS U3MeHeHUs (DailJIoB;

u

3 — mokasbiBaet, Korga ¢aiiibl IPOIMYCKaOTCs, TaK KaK B HUX He ObLINM BHECEHBI
M3MEHEeHNI;

O 4 — BBIBOJATCS BCE IYTH 1O MePe UX 06paboTKY;
Q 5 u BbIllle — BBIBOAUTCS JICTATU3UPOBAHHAS OTJIAI0UHast MH(OPMATIUSI.

ITo YMOJIHaHUWIO 9Ta ITepeEMEHHaA NMECT 3HAaYCHNE 2.

OTtnaaka

Xorute 3HaTh, Ha 4TO criocoOna cucrema Git? B neii ectb npakTudecku noaabii Habop
BO3MOKHOCTEN CJIESKEHUST, KOTOPBIE JIOCTATOYHO TOJBKO MOAKIOYNTh. [lepeuncientbre
Jlajiee epeMeHHbie MOTYT IPUHUMATh OJIHO U3 CJIEYIONNX 3HAUCHUI:

Q true, 1 win 2 — BBIBOJ, 3alIUCHIBAETCS B CTAHAPTHBIN IOTOK OIIMOOK;
O HaYMHAIOMIMICA ¢ CUMBOJIA / aOCOJIOTHBII IIyTh — BBIBO/I 3aIIMCHIBAETCS B YKA3AH-
HbIH (aiir.

[Tepemennas GIT_TRACE KOHTPOJUPYET MPOTOKOJIUPOBAHNE JEWCTBIH, HE MO [AI0IINX
HU B OJIHY U3 33JIaHHBIX KaTeropuil. K Takum feficTBUSIM OTHOCSITCS, HAIIPUMEP, pac-
IMpeHue [MCeBJIOHNUMOB 1 BBI30BbI BHEITHUX ITOAIIPOTPAMM.

$ GIT_TRACE=true git lga
20:12:49.877982 git.c:554 trace: exec: 'git-lga’
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20:12:49.878369 run-command.c:341 trace: run_command: 'git-lga’'

20:12:49.879529 git.c:282 trace: alias expansion: 1lga => '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’

ITepementas GIT_TRACE_PACK_ACCESS peructpupyer aoctyi K pack-daiiiam. Ilepsoe
noJie cofepskut pack-aiisr, K KOTOpOMY Bbl 00palllaeTech, a BTOPOE — CMELIEHIe BHY TPH
aToro dafia:

$ GIT_TRACE_PACK_ACCESS=true git status

20:10:12.081397 shal_file.c:2088 .git/objects/pack/pack-c3fa..
20:10:12.081886 shal_file.c:2088 .git/objects/pack/pack-c3fa..
20:10:12.082115 shal_file.c:2088 .git/objects/pack/pack-c3fa..
#[...]
20:10:12.087398
20:10:12.087419
On branch master
Your branch is up-to-date with 'origin/master’.
nothing to commit, working directory clean

.291e.pack 12
.291e.pack 34662
.291e.pack 35175

shal_file.c:2088
shal_file.c:2088

.git/objects/pack/pack-e80e..
.git/objects/pack/pack-e80e..

.e3d2.pack 56914983
.e3d2.pack 14303666

[Tepemennast GIT_TRACE_PACKET akTUBUPYET PETUCTPAINIO CETEBBIX OMepanuii Ha
YPOBHE ITaKETOB:

$ GIT_TRACE_PACKET=true git ls-remote
20:15:14.867043 pkt-line.c:46 packet:
20:15:14.867071 pkt-line.c:46 packet:
20:15:14.867079 pkt-line.c:46 packet:

origin

git< # service=git-upload-pack
git< 0000

git«

97b8860c071898d9e162678eal035a8ced2f8blf HEAD\Omulti_ack thin-pack side-band side-
band-64k ofsdelta
shallow no-progress include-tag multi_ack_detailed no-done symref=HEAD:refs/heads/
master
agent=git/2.0.4
20:15:14.867088 pkt-line.c:46 packet: git<
0120ae29889d61f2e93ae00fd34f1cdb53285702 refs/heads/ab/add-interactive-show-diff-
func-name
20:15:14.867094 pkt-line.c:46 packet: git<
36dc827bc9d17f80ed4f326de21247a5d1341fbc refs/heads/ah/doc-gitk-config
#[...]
[Tepemennast GIT_TRACE_PERFORMANCE oTBeuaeT 3a PETUCTPAITUIO CBE/IEHUH O TIPOU3BO-
JAUTEJIbHOCTH. BbIBO,/i[I/IMbIe JaHHbIE TTOKA3bIBAIOT, CKOJIbKO BPEMEHU 3aHUMAJIN T€ UJIN

UHbBIE JE€NCTBUS:

$ 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.
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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’

'packobjects' '--keep-true-parents’
'--honor-pack-keep' '--non-empty' '--all’
'--reflog' '--unpackunreachable= 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: 0.917972000 s: git command: 'git’
'updateserver-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

ITepemennas GIT_TRACE_SETUP mokassiBaeT MHMOpPMaIUIo, cobpaHHyo cucremoit Git
0 PENO3UTOPUU U CPeJie, C KOTOPOIT OHAa B3aUMOJIEIICTBYET:

$ 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

C
C
C
C

Pa3Hoe

Ecsmm iepemenHast GIT_SSH 3a/1aHa, yKazaHHAs! B Hell TIporpamMmMa OyIeT UCII0JIb30BAThCS
BMecTO ssh mpu monbiTkax cucreMbr Git moakmounThes k SSH-xocty. [Topsimok BbizoBa
B JIAHHOM CJIydae CJIeLyIOTnii:

$GIT_SSH [mMmMA nonb3oBaTenAa@]xocT [-p <mopT>] <KomaHAa>

ITO HE CaMblil TIPOCTO# CIT0C0O HACTPOUTH BBI30BBI SSh; IOTIOJHUTEIbHBIE TAPAMETPBI
KOMaH/IHOM CTPOKH He TIOJJIEPKUBAIOTCS, M BaM, CKOpee BCero, MPUIETCS MUcaTh clie-
Hapuii-HaJCTPOIKY, IIpeBpalias nepeMeHHy1o GIT_SSH B CCbIJIKY Ha 3TOT CIleHapUii.
Beposrho, 1ipotie BoctiosibzoBaThes aityiom ~/ . ssh/config.

[Tepemennast GIT_ASKPASS miepeorpesiesisieT 3HaueHe KOH(MUTYPAITMOHHOTO TTapaMeTpa
core.askpass. ITo mporpaMMa BBI3BIBAETCS KAK/BIH pas, korjaa cucreme Git Hy»KHO
y3HaTh yueTHbIE JaHHbIe TToTb30BaTesd. OHa OKUaeT TEKCTOBOTO TTPUTJIANIIEHUS Kak
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apryMeHTa KOMaH/IHOW CTPOKU M BO3BpallaeT OTBET B CTAHAAPTHBIN TTOTOK BBIBOJIA.
(Bosee mogpo6HO cM. pasen «XpaHeHne yUeTHbIX JAHHBIX> B TJIaBe 7.)

[Tepemennast GIT_NAMESPACE KOHTPOJIMPYET JIOCTYTI K CChIJIKAM BHYTPH ITPOCTPAHCTBA
VIMeH 1 9KBUBAJIEHTHA (pyary - -namespace. B 0CHOBHOM OHa HCTIOIBb3YeTCsI HA CTOPOHE
cepsepa, KOIa Hy>KHO COXPAHUTb B OJJHOM PEIlO3UTOPUU HECKOJILKO BEPCUiL aTOrO pe-
TO3UTOPUsL, Pa3/esisid NI CChIIKH.

[Tepemennast GIT_FLUSH 3acrtaBiisiet cuctemy Git Ipu MHKpEMEHTHOM 3aMiCH B CTaH-
JapTHBIN IIOTOK BBIBOJA MCIIOJIb30BaTh HeOY(hepru30BaHHbIl BBOA-BBIBOA. 3HayeHue 1
YBEJMYMBAET YacTOTY cOpoca IaHHbIX, a 3HayeHue 0 JejiaeT BhIBOJL LEeJUKOoM Oydhepuso-
BaHHBIM. 3HAUEHUE, TIPe/IJIaTaeMoe 110 YMOJYaHWIO (eCu Ta TIepeMeHHas He 33/laHa),
BBIOMPAETCS B 3aBUCUMOCTH OT BBIIIOJHIEMBbIX JEHCTBIIL 1 PEKMMA BBIBOIA JAHHBIX.

[Tepemennas GIT_REFLOG_ACTION mO3BOJISET 33/1aTh OMKCAHNE B )KypHAJe CChIIOK. BoT
npruMep:

$ 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

3aK1roueHne

Teriepb BBI OJIZKHBI XOPOIIIO TIOHUMaTh, Kak Git GyHKIIMOHUPYeT B POHOBOM PesKnMe,
1 710 HEKOTOPOTT CTermeHn pasbupaThest B TOM, KakK CHCTeMa peaqn3oBana. B aToil riase
GBI PACCMOTPEHBI HEKOTOPBIE CITYKeOHbIE KOMAH/ILI, 60JIee HU3KOYPOBHEBBIE 1 TTPO-
CTBI€, YeM KOMaH/Ibl, KOTOPBIMH BBI TIOJIb30BAJINCH B OCTAJIBHON YaCTH KHUTHU. JHAHUE
Toro, kKak Git (GyHKIIMOHUPYET Ha HU3KOM YPOBHE, O0JIEMYUT BaM MOHUMaHHe JeHCTBUI
ATOH CHCTEMBI 1 ACT BOBMOYKHOCTD TIHCaTh COOCTBEHHBIE MHCTPYMEHTBI U BCIIOMOTa-
TeJIBHDIE CIIEHAPUH JIJIST OPTAHU3ATINN HECTAHAAPTHOTO pabovero mporecca.

Bymyun konTeHTHO-a1pecyeMoii (haitnoBoii cuctemoii, Git ABIs€TCS MOTTHBIM UHCTPY-
MEHTOM, KOTOPbBII MOKET IPUMEHAThCS He ToJbKO Kak VCS. Hazreemcs, uTo cBelenus
0 BHyTpeHHeM ycTpoiictBe Git mOMOryT BaM B peajusaliii COOCTBEHHbBIX BAPUAHTOB
[IPUMEHEHUST TOU CUCTEMBI ¥ IAJTy T OTYIeHe CBOOO/IBI JIaKe IPU PEIEHUHN CJIOKHBIX
3aj1a4.



[TpunoxxeHume A
Git B aopyrmnx cpenax

Eciu BbI TpounTaIN KHUTY 11€JIMKOM, 3HAUUT, BbI YK€ MHOTO 3HAETE O TOM, KaK MOJIb-
30Barbes cuctemoii Git u3 KoMaHAHO cTpoku. Bol ymeere paboTarh ¢ JIOKaTbHBIMU
(aiiraMu, CHHXPOHU3UPOBATD PENO3UTOPHH 110 ceTu U 3 (HEKTUBHO paboTaTh ¢ ApYy-
rumu nosib3oBatessivu. Ho 310 ernie He Bee; Git 06bIYHO TIPUMEHSIETCS KaK 4acTh H0Jb-
MIOW HKOCUCTEMBI, i TEPMUHAT — JAJIEKO He JIYUIIHA UHCTPYMEHT Jijist paboThI ¢ Hell.
PaccMoTpuM HECKOJIBKO BapUAaHTOB OKPY:KEHUS, B KOTOPBIX BaM MOXKET ITPUTOIUTHCS
Git. Takzke BbI y3HaeTe, KaK Jpyrue IPUIoKeHust (B TOM YUCJIE U Bl COOCTBEHHDIE)
paboTaioT ¢ 9TON CUCTEMOIA.

pacdnueckme nHTepdencsl

Tepmunait siBysietcst pojiHO# cpenoit st Git. IMeHHO TaM 11epBbIM JIeJIOM POXKIAAIOTCS
HOBBIE (DYHKIITMOHAIBHBIE BOSMOKHOCTH, M TOJIBKO U3 KOMAH/THON CTPOKU MOKHO B TIOJI-
HOIT Mepe oIy TUTh Bcio Motb Git. Ho TekcToBbIi nHTEpdEiic TOIXOMUT ISt PENIEHUS
JIAJIeKO He BCex 3a/1aw; MHOT/a 00JIee PeAnoYTUTETbHBIM SIBJISIETCST rpahuuecKoe mpej-
cTaBJIEHHUE, 2 HEKOTOPBIM MOJIb30BATEISIM HAMHOTO yI00Hee paboTaTh MBIIIBIO.

BaskHO IOHMMATB, YTO KasKblii HHTEep(eiic ONTUMU3UPOBAH 110 CBOM PabOYNE CXEMBL.
HexoTopbie KJAMEHTDbI OrpaHUYeHbI TOJIBKO TeMU (QYHKIIMOHAJIbHBIMU BO3MOKHOCTSI -
MM, KOTOpPbIE X aBTOP cuuTaer Hanbosiee BocTpeboBaHHBIMU WK 3(DPEKTUBHBIMU.
C 9TOl TOYKM 3peHUs HU OJIUH U3 UHCTPYMEHTOB, O KOTOPBIX MbI OY/IeM TOBOPUTH
B 3TOM TPUJIOKEHUHU, HE MOKET ObITh «JIydIlie» OCTATbHDIX; KAyKIbII U3 HUX [IPOCTO
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npeHa3HaueH /Ui pelieHns KOHKPEeTHBIX 331a4. Kpome Toro, HOMHUTE, 4TO BCE 3a/1a4H,
pelaemble ¢ TOMOIIIbIo Tpaduyeckoro nutepdeiica, MOTyT pelaTbes U N3 KOMaHHON
cTpoku. VI MMEeHHO KOMaHIHAS CTPOKA /IaeT BaM MaKCUMAJIbHBINH KOHTPOJb HAJl Perio-
3UTOPUSIMU.

YTunutel gitk u git-gui
[Tocre ycranoBku Git BbI osyyaete jBa rpadruecknx nHCTpymenTa: gitk u git-gui.

WNucrpyment gitk mpeanasuaven /st mpocMoTpa uctopun. [1pencraBere, 4To y Bac eCTh
morHass GUI-o60souka ijist kKoman git log u git grep. VIMEHHO 9THM HHCTPYMEHTOM
BbI OyJIeTe MOJIb30BAThCSI VISl TOUCKA MIPOIIEANINX COOBITHIA 1 BU3YaTM3AIIUN UCTOPUH
IIPOEKTA.

[Ipo1me Bcero gitk Bei3biBaeTcst n3 komauHol cTpoku. [lepeiipnre B Git-penosuropuii
U BBEJIUTE:

$ gitk [git log napameTpsl]

Wncrpyment gitk mprnHUMaeT MHOXKECTBO PA3JINIHBIX TTAPAMETPOB KOMaH/THOHW CTPOKH,
GOJTHIIMHCTBO M3 KOTOPBIX TepeiaeTest 6a3oBoti komamse git log. Omunm u3 Hanboree
MIPUMEHSEMBIX SIBJISIETCS TTapaMeTp - -all, 3acTaBisonuii THCTPYMeHT gitk mokassi-
BaTh KOMMUTBI, TOCTHRUMBIE TI0 JTOGOH CCHLTKE, a He TOJIBKO Te, Ha KOTOPbIE HATleTeH
ykazatesb HEAD (puc. A.1).

BBepxy HaxouTCs1 pUCYHOK, HATOMMHAIOIIMI BBIBOJ KOMaH/Ibl git log - -graph; kaxias
TOYKA COOTBETCTBYET KOMMUTY, JINHIUY IIOKA3bIBAIOT COOTHOIIEHUI MEKIY KOMMUTAMU,
a CCBUJIKM MPE/ICTABJIEHBI IIBETHBIMU TIPAMOYTOIbHUKaMHU. JKesiTas Touka o3Havaet
ykazareJsib HEAD, a KpacHasi — M3MEHEHMUsI, KOTOPbIe TIOMayT B CJeyIONMUI KOMMUT.
B nuskHeill yacTu oKHa 1aHO IIpejicTaBjeHue BbIIeJIeHHOTO KOMMUTA; KOMMEeHTapuu
U UCIIPABJIEHUsST — CJieBa, a 0000IIEeH DI BUl — cripaBa. B 1ieHTpe paciiosioxen Habop
JIEMEHTOB YIIPABJIEHN: /11 IIOUCKA B ICTOPUU IIPOEKTA.

Bropoii mHCTpYMEHT, git-gui, B OCHOBHOM TIpeHa3HAYEH /I PEIaKTHPOBAHM KOM-
MuToB (puc. A.2). OH TakKe JIETKO BBI3BIBAETCS M3 KOMAH/IHOM CTPOKU:

$ git gui

CreBa Hax0AUTCsT 06TACTH MHIEKCHPOBAHNST; HEMHIEKCHPOBAHHbIE N3MEHEHNUST PACTIO-
JIAral0TCs CBEPXY, & MHEKCUPOBaHHbIe — CHU3Y. (Dailrbl MOJKHO TTIepeMeIaTh U3 OJJHOTO
COCTOSTHUS B IPYTOE, TIETKAT Ha UX 3Haukax. UToObI BEIOPATH (Al s TpoCcMOTPa,
IIPOCTO TEJKHUTE HA €T0 NMEeHN.

CripaBa BBepXy HaXOIUTCST 0OIACTD TPOCMOTPA M3MEHEHHUHT B BbIzieJIeHHOM (haiine. MoxKHO
MH/IEKCUPOBATD OT/IeIbHbIE (hparMeHThl Kojia (MM OTeIbHbIE CTPOKN ), 1IeJIKas Ha 3TOI
061aCTH IPABON KHOIIKOI MBIIIIH.
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Author: Russell Belfer <rb@github.com> 2814-83-31 13:33:11
Committer: Russell Belfer <rb@github.cos> 2014-83-31 13:33:11
Parent: 7dcdA2aSSesfdchleRefded7decsdccc@b]leddc (Cleanups)
Child: d67397ddBc82fabB2ale6883187c07cdel33a011 (Merge pull request #2226 from libgit2/rl
Branches: developsent, remctesforigin/development

Follows: v@.28.8
Precedes:

Improve test of submodule name sorting

@@ -182,6 +182,8 @@ void test_diff_submodules__submod2_index_to_wd(void)

“<UNTRACKED>", /* not ®/

“diff --git a/sm_changed_file b/sm_changed_file\nindex 4880958..4808958 :

“diff --git a/sm_changed_head b/sm_changed_head\nindex 4888958..3d9386c @

“¢UNTRACKED>", /* sm_changed_head- =/

“<UNTRACKED>", f* sm_changed_head_ */

iff --git a/sm_changed_index b/fsm_changed_index\nindex 4888958..488895:

iff --git assm_changed_untracked_file b/sm_changed_untracked_file\nind
"diff --git a/sm_missing its b/se_missi its\nindex .5e

92 -198,6 +192,18 8@ void test_diff_subsodules__submod2_index_to_wd(void)

«

A

File Edit View Help
Local uncommitted changes, not checked in to index &
refspec: git_refspec_parse() does note  Carlos Martin Nieto <cmn@dwim.me> 2014-04-D1 11:17:49 D
Merge pull request #2208 from libgit2/vmg/mempack Russell Belfer <rb@github.com> 2014-04-01 09:33:18
In-memery packing backend Vicent Marti <tzncku@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 (%3217
“ Russell Belfer <rb@github.coms| E014-03-31 133311
Cleanups Russell Belfer <rb@github.com> 2014-03-3113:31:01
Fix submodule sorting in workdir iterator Russell Belfer <rb@github.com> 2014-03-31 12:27:05
‘Add faster git_submodule_is_submodule check Russell Belfer <rb@github.com> 2014-03-31 12:26:46
Merge pull request £2229 from Enquize/ W i ft Vicent Marti <vicent@github.com> 2014-04-01 08:21:04
Add CFLAGS -Wdeclaration-after-statement Linquize <linquize@yahoo.com.hk> 2014-04-01 08:01:40 v
SHA1ID: [b7 efc2 -|ﬂ-) Row[ 6/ 1353 | [ | |
Find [Jr| | commit |containi | [eact v [anfiess v
[ Search | [ | ® Patch O Tree
® Diff ) Old version () New version  Lines of context: |3 | [ Ignore space chan Line diff v o
3 i e | (tests/diff/submodules.c

Repository Edit Branch Commit Merge Remote Tools Help
Current Branch: master

Modified, not staged

- You make your own schedule, and do as you please.
+ You make your own schedule, and do as you please.
1. You are not allowed to feel guilty about this.

File: _posts/2013-12-13-the-retreat.markdown

-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 rij
Maybe the reason this is so effective is that it gives us access to those things we miss about the

< :| > | For my last retreat, I went to the Oregon coast with our dogs.
m Apart from a few walks on the beach, I never left the house.
I enjoyed a blissful 12-hour-long hacking session, wetched two action movies, and played a video §

1. Every six months, you get three nights *off*, in a place that isn‘t home.
1. The rest of the family leaves you alone, and you have no responsibilities to them.

</

| >

Commit M @ New Commit () Amend Last Commit

| |Ready.

~

Puc. A.2. git-gui — MHCTpyMeHT ansa paboTbl C KOMMUTaMU
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Crmpasa cHU3Y Mbl BUAUM 00J1aCTh I BBOJA COOOIIEHUN (DUKCAIIUU U HECKOJIBKO
KHOIOK. BBezuTe B TekcTOBOE HOJIe coobLIeHre U e IKHUTe Ha KHOIIKe Commit, YTOObL
BBITIOJIHUTH JIEVICTBYE, HATTOMIHAIOIee KoMaHy git commit. Kpome Toro, B mocsemnuit
KOMMHT MOKHO BHOCUTD ITPABKH, YCTAHOBUB Tepekouaresib Amend Last Commit. 1o
obHoBIIsIET 0OMacTh Staged Changes, 100aBJIsIsI Tya COAEPAKIMOE MOCTIEAHErO KOMMUTA.
ITociie 5TOro0 BbI MOKETE MHAEKCHPOBATh U3MEHEeHUs 1 yOUPaTh UX U3 MHIEKCA, PelaK-
THUPOBATh cooOIIeHne (PUKCAIVH, a 3aTeM IEJTYKOM Ha KHOTIKe Commit 3aMEeHUTh CTapbIil
KOMMMUT HOBBIM.

WNncrpymentsl gitk n git-gui aBagioTcs mpuMepaMu MPUJI0sKeHNH, OpUEHTUPOBAHHBIX
Ha pellleHne KOHKPETHDIX 3a/1a4. Y Ka/[0T0 U3 HUX eCTb Ollpe/ieJIeHHOe [Ipe/{Ha3HauyeHe
(TTPOCMOTP NCTOPUH U CO3/IaHNe KOMMUTOB COOTBETCTBEHHO ), TO3TOMY (DYHKITMOHATb-
HBIE BO3MOKHOCTH, KOTOPBIE HE TPeOYIOTCS /7T PENIEH ST TIOCTABIEHHBIX 33714, TaM
TIOIIPOCTY He TOJIEPKUBAIOTCS.

GitHub-knuenTbl ang Mac n Windows

Kommnanusg GitHub cosgana asa Git-kiuenTa, OpueHTUPOBAHHBIX Ha pabO4mii IPOLECC:
st Windows u st Mac (puc. A.3 1 A.4). DTH KINEHTbI IEMOHCTPUPYIOT 3aMevaTeIbHbII
[PUMEP OPUEHTUPOBAHHOCTHU Ha PellieHre KOHKPETHbIX 3a/1a4. OHU IIPeI0CTABJISIOT J10-
CTYII He KO BceM (DYHKITMOHATbHBIM BO3MOKHOCTSIM crcTeMbl Git, a TOJIbKO K HarboJiee
BOCTPeGOBAHHBIM, XOPOIIO PA0OTAIOIUM JAPYT C APYTOM.

ena {3 ben/ben.github.com e
b 0 P masters s S sme
Filter Reusituries 10 ki 12134
GITHUE =7
[] autofow-diffable n N B[ comme | 1. Every six months, you get three nights *off®, in o place thot isn't
1. The rest of the femily leoves you olane, ond you hove mo
libgitz -
E Description responsibilities to them,
|- You moke your own schedule, and do o5 you please,
|+ | You make your own schedule, and do os you please.
o 8 A 1. You ore mot allowed to feel guilty obout this.
o ) _aratsittsest martonn Those of you who cre single will think “that sounds Like every day to me,”

and you'd be right.
o EFEE] _dratisirovparse. maskgown
B posenta iz 13 b et narickun They Liken it to the retrects their parents teke, and joyfully build with
LEGO, reed books, or put on foncy shoes ond dance.
Our hope is that they will learn how to be comfortoble with thesselves,
somgthing many adults hove trouble with (curselves included).

(B8 ~sroben.gihud.com

«*[NOTE: mo parenting ides is criginal. A thousand generations of
No unsynced commits porenthood has produced lots of good ideas, ond we're definitely standing
on the shoulders of gionts here.]®

0¥ Mot Just Alone

After this progrom hod been in effect for o while, me reolized something
wos still missing.

Puc. A.3. GitHub-knneHT ans Mac

OHWM CIIPOEKTHPOBAHbI IO OJHOMY MIAGJOHY, TOITOMY MBI OyIE€M paccMaTPUBATh
WX KaK OAUH TPOAYKT. B metanym Mol yraybasaThes e 6ymem (B KOHIE KOHIIOB,
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y 9TUX WHCTPYMEHTOB CYIIECTBYET JOKYMEHTAIINS ), & B OCHOBHOM ITOTOBOPUM O TIPE]I-
CTaBJICHUM U3MEHEHUH (MMEHHO 3a 9TUM 3aHATHEM BbI OyieTe MPOBOAUTE GOJIBIIYIO
4acTh BPEMEHN ).

CireBa HAXOIMTCS CTIMCOK OTCIEKMBAEMBIX PETIO3UTOPHEB; IJIST TOOABJIEHST PETTO3UTOPHS
(TTyTemM KJIOHWPOBAHUS WJIHM TIyTeM TTPUCOeAMHEHUS JJOKAIbHON KOMWW ) TEeJTKHUTE Ha
KHOIIKE + B BEPXHEil 4acTH 3T0it 06JacTH.

+ - master » o Sne |
Fiter repasitaries . - =
Uncommitted changes Hide l\'_\) | Files to commit #* Colapse o
Kb Sum ' =
Fweany b ) _drafts\diffstat markdown CELETED
£ ibgit2
Deseripticn ( :
b |+ _drafts\revparsemarkdown CELETED
- [] 13-12-13-the-retreat.
B 1,4 01,4 B —
. layout: post-no-feature
History title: "The Retreat”

comments: trus
Verifying keybase @8 -60.6 +60,8 @@ This isn't s punishsent; it's *time with your best friend.®
3 monthe 3go by en Straub They Liken it te the retrests their parents take, and jeyfully build with LEGOD,
’ resd books, or put on fancy shoes and dance.
Qur hope is that they will learn how to be cowfortable with themselves, sowething
Update about page many sdults have trouble with (ourselves included).
4 rsanths ago by Ben Straub

K T[MOTE: This is hardly original. We're standing on the shoulders of a thousand
Audd twitter and github links to o generations of parents that case before us.]”
4 manths ago by Ben Straub
£22 Not Just Alome
Add physical addrese

& manths 865 by Ben Straub. After this program had been in effect for a while, we realized something was

still missing.

Re-order and update content
4 manths 252 by Ben Straub

Port CV from old site
4 manths aga by Ben Straub

[ 4 neadshon for public consumption
Puc. A.4. GitHub-knneHt ana Windows

B nenTtpe HaxoauTcst 00J1aCTh BBOAA KOMMUTA. 3/I€Ch BbI YKasblBaeTe COOOIICHIE
dbukcarmu 1 Hailiibl, KOTOPBIE cIeayeT BKIOUNTh B KoMMuT. (B Bepcuu mist Windows
HCTOPHS KOMMUTOB JIEMOHCTPUPYETCST cpasy 1o/ 3TOi 00/1acThIo, a B Bepcuu A1t Mac
OHa HAaXOAUTCS Ha OTAETbHON BKJIAJKE. )

CruipaBa pacrosiaraercst 06J1acTh IIPOCMOTPA M3MEHEH A, MOKa3bIBAIOIIAs, YTO H3MEHH-
JIOCh B paboueii Tarke U Kakie n3MeHeHUs1 ObLIN T00aBIE€HbI B BHIOPAHHBII KOMMIT.

Crenyet Taxske 06paTUTh BHUMAaHUE HA KHOTIKY Sync B BepxXHeii mpaBoii vactu. IMeHHO
OHa TIPEITaraeT OCHOBHOM CIIOCO6 B3aUMOJICHCTBUS IO CETH.

NMPUMEYAHME

[ins paboTbl C 3TUMK UHCTPYMEHTaMM YUeTHAs 3anuch Ha caiTe GitHub He Tpebyetcs. XoTs
OHM U CNpoeKTMpoBaHbl Noa GitHub-cnyx6y, nx MOXXHO MCMNONb30BaThb C NOOLIM Peno3nTo-
pveM 1 noboim Git-cepsepom.
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YcTaHoBKa

Nurepdeiic GitHub pa Windows MoskHO ckauaTh co cTpaHulisl https://windows.github.
com, a GitHub i1 Mac Haxoaurest 1o ajpecy https://mac.github.com. ITpu iepsom 3airycke
06a TTPUJIOKEHUS BBITIOMHAT TEPBOHAYATBHYIO HACTPOIiKy Git, HanpuMep yKaKyT Balm
UMSI 1 aJIpeC SJEKTPOHHOM TTOUTHI, & TAKKE 33/Ia/lyT Pa3yMHbIE 3HAYEHUST, [TPe/IIaraeMble
110 YMOJTHaHUIO JIJIA MHOTHX PACTIPOCTPAHEHHDBIX KOHCI)I/II‘ypaHI/IOHHbIX ITapaMeTpoOB, TaKNX
KaK K9l YYeTHBIX JaHHbIX 1 00paboTka cuMBosioB CRLE

O6a uHCTPpYMEHTa OIEPsKUBAIOT (DOHOBOE ABTOMATHYECKOE CKAYMBAHUE U YCTAHOBKY
OOHOBJIEHU. DTO OTHOCUTCSI ¥ K CBSI3AHHON ¢ HUMU Bepcuu cucreMbl Git, Tak 4To BaM,
BO3MOYKHO, HUKOTJIa HE TIPUJIETCst OOHOBJISATH €€ BPyUHYyI0. B onepanuonnoii cucreme
Windows K KJIHEHTY MPUJIaraeTcsi Takyke ApJbIK st 3amycka obosouku Powershell
¢ makeroM Posh-Git, koTopbie Mbl PaCCMOTPHUM 4yTh MOZKE.

Ternepb HYKHO MIPEIOCTABUTh HHCTPYMEHTY PETIO3UTOPHH, C KOTOPBIMHU OH OyeT pabo-
tarb. KiMeHT moKasbiBaeT CIICOK PEO3UTOPUEB, JOCTYIIHBIX Ha caiite GitHub, siro6oit
113 KOTOPBIX JIOMYyCKAaeT KJIOHNPOBAHNE OHUM TIeTIKOM. ECan TOKaTbHBIN perosnTopuit
y Bac yJKe eCTh, TIPOCTO TepPeTaliuTe ero manky us npriokenust Finder nin Windows
Explorer B okno GitHub-kimenTa, 1 0HO OKaKeTCsT B PACTIONOKEHHOM CJIEBa CITHCKE
PEro3nuTOPHEB.

PekomeHayeMbI pabounii npouecc

YeratosiieHHBIN 1 HacTpoerHbIi GitHub-KIneHT 103BoJIsIeT penath MHOTHE THIIOBBIE
st Git sagaun. OnTuManbHy0 pabouyto CXeMy JIJIst 9TOTO HHCTPYMEHTa MbI IOAPOGHO
paccmotrpesu B paszene «Cxema paborsl ¢ GitHub» riasbi 6, Ho BKpaTiie OHa BBITJISIUT
KaK peryJssgpHas (puKcaIus COCTOSHII BETKU M CHHXPOHU3AIUS C YIAJT€HHBIM PEMO3u-
TOpUEM.

YiipaBienune BeTKaMu OTHOCUTCA K OJTHON U3 HEMHOTUX Bellleil, KoTopasd B 9TUX UHCTPY-
MeHTaX peajin3oBaHa 1o-pasHomy. B Bepcuu i1 Mac B BepxHell 4acTi OKHA HAXOAUTCS
KHOITKA CO3/IaHusT HOBOMW BeTKU (pHc. A.D).

| E.',"| master v

Puc. A.5. KHonka co3gaHusa BeTkM B Bepcun ang Mac

B Bepcuu st Windows HyKHO BBECTH MMsI HOBOW BETKU B BUJKET, YITPABJISIFOLIIIL
cMmeHo# BeTok (puc. A.6).

JloGaByieH1e KOMMHTOB B TOTOBYIO BETKY OCYIIECTBIISIETCSI TPUBUABbHO. BHEcHTE n3me-
HeHUsT B pabouyIo Marky, u npu mnepexoje B okHo GitHub-kiinenTa Bbl yBUANTE, KAKUE
daiibr ObL Mo UIIPOBaHbL. BBemuTe coobiieHune (urcaiuu, Boidepute (haiiibl,
KOTOPBIE BBI INIAHUPYETE BKJIUYUTH B KOMMUT, ¥ MIEJKHUTE Ha KHOTIKe Commit (1160
HKMHTE KJIABUATYPHYIO KOMOMHAIIO Ctrl+Enter uim $8+Enter).
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master v
Branches i Manage
foobar b |

l
@ Create foobar |

EEEW ST NIT I anTme nrmTar

Puc. A.6. Co3gaHue BeTku B Bepcun ans Windows

OCHOBHOE CPEJICTBO B3aMMOJIEWCTBUS € IPYTUMHU PETO3UTOPUSIMU — KHOIKa Sync.
B Git cymmecTBytoT OT/I€THHBIE KOMAH/IBI /IJIST OTITPABKY IAHHBIX Ha CEPBEP, CKAUMBAHMUS C
cepsepa nH(opMaIum, CISHIs 1 nepeMeniens, a Bot B GitHub-knuente Bee a1o peanu-
3yeT OJIMH ITPOTPAMMHBII KOMITOHEHT. BOT 4TO IIPOMCXOAUT TTOCIE MTe/TYKa Ha KHOTTKE Sync:

1. git pull --rebase. Eciu no npuunae KOH(BINKTA CAUSHISA 3TAa KOMaH/IA TaeT
¢60if, TIPOUCXOUT BO3BPAIIlEHUE B TIPE/IIIECTBYOIIEE COCTOSTHIE KOMaHI0# git
pull --norebase.

2. git push.

It1o Hanbosee pacripocTpaHeHHaA ITOCJIEJOBATEJIbHOCTD KOMaH/I IIPN pa60Te B TaHHOM
CTHUJIE, TIO9TOMY UX COBMEIIECHNE 9KOHOMUT MAaCCy BPDEMEHU.

MogBoas utoru

Paccmotrpennble MHCTPYMEHTBI OTIIMYHO CIIPABJIAIOTCA € 3ala4aMH, JJId PelleHns KOTo-
PBIX OHU GBLITH CIIPOEKTUPOBAHBL. PaspaboTurku (¥ He TOIBKO OHI) MOTYT € X OMOII[HIO
B CYMTAHHBIE MUHYTHI HAYaTh PaGOTY Hajl COBMECTHBIM IIPOEKTOM, IPUYEM MHOTHE Pac-
IIPOCTPaHEHHbIE OIlePAllMY PeaJIN30BaHbl B BU/Ie BCTPOEHHBIX 3J1eMeHTOB nHTepdeiica.
Bupouewm, eciiut BBI ipeinmoynTaeTe Apyroii pabouuii mporiece uin osxkuaaeTe GoIbIIero
KOHTPOJISI HA/[ BBITIOJTHEHUEM CETEBBIX OTIEPAIHii, PEKOMEHLYEeM 00PATUTLCS K IPYTOMY
KJIMEHTY MJIM K KOMaH/IHOH CTPOKe.

Apyrmne GUI

CyrmecTByeT MHOJKECTBO TpahmIecKuX KIMEHTOB /7t paboTh ¢ Git, HaunHast co Crerm-
aJIM3UPOBAHHDIX, [Ipe/IHAa3HAUYCHHDIX /JIg PelleHysl KOHKPEeTHDbIX 3a/1a4, U 3aKaH4nuBast
MHCTPYMEHTAMH, BITAIOMNMICS BOIIOTUTD BCIO IOCTYIHYTO B Git (OyHKITMOHATBHOCTD.
Ha odurmamsiom caiite Git BbI HalifieTe akTYaTbHBIN CIIICOK HAUOOJIEE TOTMYISPHBIX
kanenToB. OH pacrojiaraeTcst Ha crpaHuiie http://git-scm.com/downloads/guis. Erie 6oiee
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noapo6Hb1171 criicok poctyrien B Git-Buku 1o azipecy https://git.wiki.kernel.org/index.php/
Interfaces,_frontends,_and_tools#Graphical_Interfaces.

Git B Visual Studio

Hauunnas ¢ sepeun Visual Studio 2013 o6HoBIIeHME 1, OIB30BATEISAM CTaJ AOCTYIIEH
sBerpoenssiil B IDE Git-kiauent. B Visual Studio yske moBosibHO 1aBHO 106aBieHa
(OYHKIIMOHAJIBHOCTD YIIPABJIEHUST HCXOJAHBIM KOZOM, HO OHa Obljla OPUEHTHPOBAHA Ha
LEHTPAJIN30BaHHbIE CUCTEMBI ¢ OJIOKUPOBKOIL (haitios, a cucrema Git He 04eHb BIIMChI-
BaeTcsd B Takoil pabouuii mponece. Iogaepsxka Git B Visual Studio 2013 6b11a otaenena
ot 6GoJiee cTapbiX (QYHKIIMOHAIBHBIX 0COOEHHOCTEI, YTO MO3BOJINIIO JOOUTHCS JIydlieil
WHTETPAINY 3TUX JIBYX HHCTPYMEHTOB.

OTKpoiiTe MPOEKT, KOTOPbIH yipasJisieTcst cucteMoit Git (Min BbIIOJTHUTE KOMaHIy git
init i CyIecTBYOIIETO TPOEKTA), ¥ BhIOepuTe B MeHIO View KomaHy Team Explorer.
Ortkpoercst okuo Connect (puc. A.7).

Team Explorer - Connect * 0 X
OO R ¥ | Search Work Items (Ctrl+") P~
Connect | ConscleApplication (Local) v

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 +

tion Aonsol ication
€ ConsoleApplicationl | C:\ConsoleApplicationl
© libgit2 | C:\libgit2

Team Explorer BEINTTNSTIGIE

Puc. A.7. MNogknioyeHre K penosutoputo Git yepes Team Explorer

[Mpusoskenue Visual Studio 3armoMuHaeT Bee OTKPBIBAEMbIE BAMU TIPOEKTI, YIIPABJIsSieMble
cuctemoii Git, hopMupyst X CIIUCOK B HIDKHEN YacTu OKHA. Ecyiv Bbl He BUuTE B CITUCKE
HY’KHOTO ITPOEKTa, MEJTKHITE Ha CChUTKe Add 1 yKaskuTe myTh K pabodeii marke. JIBOiHO#
IIETYOK HA UMEHU JIOKAIbHOTO Git-Pero3uTopusi OTKPOET €ro TIaBHYT0 CTPaHHILy Home,
KOTOpas rMmokasana Ha puc. A.8. ITo 1eHTp JIeUCTBUH, cBI3aHHbIX ¢ Git; Tpy HaITMCaHUN
KOJIa BBI, KaK TIPABIUIIO, TPOBOIMTE GOJIbIIIE BCETO BpeMeHH Ha cTpamwuiie Changes, a Kor/a
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J1eJI0 ZIOXO/IUT JI0 CKauMBaHMsI PE3YJIbTATOB TPYy/1a BaIlIMX KOJUJIET, IIepexXonTe Ha CTpa-
Huibl Unsynced Commits u Branches.

4 Project

|® Changes |v Branches
IT¢ Unsynced Commits Iﬁ Settings

4 Solutions
Branch: development « | New... | Open...

2] libgit2.sln | build

Puc. A.8. MNaBHas cTpaHuua
Git-penosnTopus B Visual Studio

B Visual Studio B nacrosiiee Bpemst UMeeTcst MOIIHbIH, OPUEHTUPOBAHHbBII Ha pelieHue
KOHKPETHBIX 33/1a4 TTI0JIb30BaTeIbcKui muTepdeiic amst Git. B Hero BXomsT cpeacTsa Jin-
HEUHOrOo MPeICTaBAEHUST UCTOPUH, IPOCMOTPA A00aBIEHHBIX M3MEHEHU I, BbIIIOTHEH IS
VIQJIEHHBIX KOMaH/ U MHOTHE Apyrue. [lo3HaKoOMUThCS ¢ UX TIOJTHBIM TTepedHeM (pac-
CMOTPEHNEe KOTOPOTO BBIXO/IUT 32 PAMKH TEMbI IAHHON KHUTH ) BBI MOKETE HA CTPAHUIIE
http://msdn.microsoft.com/en-us/library/hh850437.aspx.

Git B Eclipse

ITpunoxenne Eclipse mocrasisiercst ¢ moakmouaeMbiM MoyieM Egit, pegocTaiis-
IOIIMM JIOCTATOYHO TIOJIHBIN mHTepdeiic s pabotsl ¢ Git (puc. A.9). [lig moctyna K
HeMmy caeyet nepeiitu k Git-nipezcrasienuto (BbiOpaB B MeHto Window KoMas1y Open
Perspective, a 3aTem BapuanT Other u BbIOpasB Git).

Git B Bash

ITob3oBaTen KoMaHAHO 060a04KkK Bash MOTyT 3amelicTBOBaTh HEKOTOPBIE €€ (DYHK-
I[MOHAJIbHbBIE BOBMOKHOCTH /s yipoienust paborsl ¢ Git. Cucrema Git nmocrasJisieTcst
C IIOIK/II0YAEMBIMYI MOLY/ISIMU HECKOJbKUX 000JI0Y€EK, HO 110 YMOJTYAHUIO OHHU HE Pa-
60TaIoT.

[TepBbIM s1es10M crOTTMPYTiTE U3 perno3uTopust ¢ ncxogabiM Git-komom daitr contrib/
completion/git-completion.bash. [Tomecture kommio B JOCTYITHOE MECTO, HATIPUMED
B manky home, u gobasbre B daiis .bashrc Takyio cTpoky:

. ~/git-completion.bash



Git B Bash 467

SIS Git - Eclipse - /Users/benstraub/Documents/warkspace e N |
£ Grn| - CI!EEB!III;‘BI?quhm]
29 Cit Repositories & axBzsaEE =0 =n
| % [ Bbgitz fmaster] - /Users /banstraubsrc/libgitz .git
¥ 45 Branches
¥ (= Local
s Gevelopment 5174c47 Merge pull request #2255 from libgit2
B, master 4b0adte Merge branch ‘development’
2 Remote Tracking
> ETags
P (= References
* O Remotes. = =
W ql-'""‘::"' Em|fnls|mn|&’mm % Git Staging £ Git Reflog (]
2 gitignore S e|oealo e pbea T
5 Hesper Repasitory: libgit2
) mailmap L] Message Author Awthored Date |Committer  Committy
@ rravisymi 4b0aise © [master|[ongin/master][FETCH_HEAD][HEAD] Merge bevicert Marti 5 months ago Vicent Marti 5 months
8 api.docudum 43chib3 © Tibgit? 0.20.0 “anmeldung” WVicert Marti 5 months ago Vicent Marti 5 months
B AuTHoRS 1b3fe73 ©  Formaning fix for cred_acquire_cb Carlos Martin Ni5 months ago  Carbos Martin NIS menths
BT 479628 Merge from nickh/patch_content Marti S months ago Vicent Marti 5 months
N G 714N Merge pull request #1970 from ghedo/netbsd_asort Vicert Marti 5 months ago Vicent Marti 5 manths
o+ CONTRIBUTING. 963edds il Net8SD doesn't have sort_r either manths ago manthy
M CONVENTIONS. 4729262 Merge i Viceed Marii S months age  Vicera Mani 5 menths
[ comnng B5IE785 tests; Drop wnrelated comment nulitoken S months ago  nulitoken 5 manths
3 git.git-authors eSddash Merge #1968 j S months ago Vicent Marti  § manths
B ba15hs1 Index; Froe the index on git_index_opend fallure  nulltaken S months age  nulltaken S manths
B Mbgiz_ciav.sups asdrile tree-cache; Fix errcr message typo nislitaken S months aga  nulltaken 5 manths
@bz pein 3452334 tree-cache: Bon't segfault upon corruption nulitken 5 months sg0  Aulltaken 5 manths
= @lafntr o b1 tranrache: Taro ot the. il - Eomnaris s siditaban G sssarhr
[5) Makefile.embed comnit 1b3Fe?3c8db 78 58b [@includelgizfransporh| |
M rEApMEmd Author: Carlos Martin Nicto <canfidwin.mes 2023-11-20 02:52:57
» it Committer: Carles Martin Nicto =canfidwin.mes 2013-11-20 82:55:32
¥ 5 cmake Parent: (Merge pull request
o deps #1956 Fron nickh/patch_content_offsets)
B dots Child: ClibgitZ 0.20.8
» (= examples Jnmaldung”) i nHEAD  nriai Loge-l
> o maude Brenches: gosent, master, geigin/ arig L col
erigin/om/ arigin/
[ seripy consfilebuf. i lock igd ref-txn igi it
=13 erigin'oe - 4 nb igi igi
» et serge file, oripin/fix-mesory-index-doc_comsent, srigin/moster,
i ariginde i3 libgit2.
rb/Fix-untracked-reso-stotus. oriain/rb/storstor-Frmotch, orlainiebs | | |

Puc. A.9. Cpepa EGit B Eclipse

3arem nepeiiznte B Git-penosurtopuii u HabepuTe CJAeAYONYI0 KOMaH/Y:

$ git chec<tab>

B pesyasrate obosouxa Bash aBromarnuecku 106aBuT B cTpOKY KoManHy git checkout.
Itot npueM paboraet s Beex Git-Komam 1, mapaMeTpoB KOMaHIHON CTPOKH, & TJIe 9TO
BO3MOZKHO €I11e 1 JIJIsT UMEH YIaJI€eHHBIX CEPBEPOB U CCHIJIOK.

Kpome Toro, uMeeT cMbICT HACTPOUTD B TIPUTJIATIIEHIH HA BBOJI PEXKUM OTOOPasKEHUS
nHOOpPMAITUN O CBI3aHHOM C TekyTiel mankoit Git-pernozutopun. MoskHO BBIBECTH
CKOJTb YTOHO CJIOKHYIO HHDOPMATIHIIO, HO 0OBIYHO GOJIBITHHCTBY MOTb30BaTEIeH XBa-
TaeT CBeJCHMI O TeKyIlel BeTKe U cocTossHuM paboueil manku. s nobasieHus aToi
nHGOPMAINN IOCTATOYHO CKOTTMPOBaTh (aiis contrib/completion/git-prompt.shus
PEno3uTOpHst ¢ NCXOAHBIM Git-Ko0M B CBOIO manky home u 106aBuTH B hailn . bashrc,
K IIPUMepY, CJIeyIolue CTPOKHU:

. ~/git-prompt.sh

export GIT_PS1_SHOWDIRTYSTATE=1

export PS1="\w$(__git_psl " (%s)")\$ '

3amnuch \w 03HAUAeT IOKa3 TeKylleil paboyeil Nanku, CUMBOJIBL \$ 03HAYAIOT BBIBOJIL
B IIpUTJIAIICHUN HAa BBOJ CUMBOJIA $, a 3amuch __git_psl " (%s)" BbI3bIBaeT BMeCTe
¢ aprymenToM hopMaTHpoBaHusT HyHKIINIO, TIpelocTaBisieMyo daiiyiom git-prompt. sh.
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ITocite aroro 1pu BbI30BE B paMkax Git-TIpoeKToB MpUrJiamnieHne Ha BBO KOMaH bl OyIeT
BBITJISIJIETH TaK, Kak mokaszano ua puc. A.10.

O6a aTux crieHapust cHaAOKEHbI NCYEPTILIBAIONIEN TOKYMEHTAINEH; TOTIOMHUTENHHYTO
nHpOopMaIio Bl HalizieTe B (haitnax git-completion.bash u git-prompt.sh.

~[/src/libgit2 (development *)$ I

Puc. A.10. CneuvanbHbi BapUaHT NpUrialeHnst Ha BBOA KOMaHzpl B bash

Git B Zsh

KpOMe TOTO, cCucrTeMa Git mocrasJsgercs ¢ 6PI6]II/IOTGKOfI ABTOMAaTHNYECKOTO 3alloJIHEHWA
pY HaKATUH KJIABUIIM TaOYJISINKM B KOMaHIHON obosouke Zsh. Cxonumpyiire aiin
contrib/completion/git-completion.zsh B nanky home u yka:kurte 11yTb K HEMY B
kondurypanuonnoM daiie .zshrc. Komangmas obonouka Zsh obmazaer kyaa 6osee
MOIIIHBIM HTEpdeiicoM, yuem 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

[lonyckatoniye JBosSKoe TOJKOBaHWE BApUAHTHI aBTOMATUYECKOTO 3AMOJTHEHUS He
MPOCTO MEPEUNCIEHBI, 2 CHAOKEHBI NCUEPITBIBAIONIMMU ONUCAHUSIMU, 1 BBl MOKETE
nepemMeniaTbesi 1Mo CIUCKY, CHOBA U CHOBA HaXKMMas KJaBHILy Tab. ITOT peskuM pa-
6oraet He TONBKO Juist Git-KOMaH/|, HO ¥ JIJisE UX aPIyMEHTOB U Jlaske UMeH 0OhEeKTOB
(HampuMep, CCBIJIOK U yJIAJIEHHBIX CEPBEPOB) BHYTPU PEIIO3UTOPHS, a TAKKe /Il UMCH
(ailsIoB 1 IPOYMX Bellel, st KOTopbiX B Zsh peasmnzoBana (hyHKIIMS aBTOMATHYECKOTO
3aI0JTHEHMSI.

HaCTpOfIKa IIpurjaaneHnsa Ha BBO/JL KOMaH/bl B ZSh IIPOUCXO/IUT ITOYTHU TaKUM K€ CIIO-
CO6OM, KaK 1 B Bash, HO Yy BaC €CTb BO3BMOKHOCTb BbIBO/la I/IH(bOpMaHI/II/I CIIpaBa. LITO6I>I
MTOKa3bIBAaTh UM BETKU B 9TOU JOMOJHUTEIBHON CTPOKE, 00aBETE B daitr ~/ . zshrc
cjaeaytomume CTpoKu:

setopt prompt_subst

. ~/git-prompt.sh

export RPROMPT=$"'$(__git_psl "%s")'
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B pesysibrare mpu KaskaoM mnepexojie KOMaHaHOH 060104Ky BHYTPH pernosutopus Git
C IIPaBOI CTOPOHBI OYAET IOABIATHCS MMsI TeKyiell Betku (puc. A.11).

806 zsh .

~fsrc/libgit2% I development

Puc. A.11. CneumarnbHbIii BapyaHT NpUrfalleHns Ha BBOA KOMaHbl B zsh

BosmoskHOCTH HAacTpoiiku Zsh ¢TOJIbKO OGIMIMPHBI, YTO CYIIECTBYIOT 1ieJible (hpeiiM-
BOPKH, TIpe/THa3HAUYEeHHbIE /I eTo yuydieHus. OJNH U3 TaKUX MMPOEKTOB HA3bIBACTCS
oh-my-zsh U JTOCTYTIEH 110 ajipecy https://github.com/robbyrussell/oh-my-zsh. 9To cucrema
HOAKJII0YAEMBIX MOJYJIEH ¢ MOIIHBIM HAGOPOM MPABUJI aBTOMATHUECKOTO 3aII0JIHEHMUSI
st Git v pa3IMUHBIMU BapraHTaM¥ MPUTJIANNIEHNI HA BBOJL KOMAH/Ibl, MHOTHE U3 KO-
TOPBIX MMOKA3bIBAOT MHGOPMAIINIO, CBI3aHHYIO ¢ KOHTpoJieM Bepcuii. Pucynok A.12
JIEMOHCTPUPYET OJINH U3 TPUMEPOB HACTPOUKHU.

~/src/libgit2 > ¥ development I

Puc. A.12. Mpumep TeMbl 13 npoekTa oh-my-zsh

Git B Powershell

CrangapTHblii TepMEIHaI KoMasHON ctpoku B Windows (cmd . exe) He NipeiHasHaueH st
pabotbi ¢ Git, Ho BbI MOKeTE BOCIIO/Ib30BaThest 060104Kk0ii Powershell. ITaker Posh-Git
(https://github.com/dahlbyk/posh-git) ipetocTaBisieT MotHbIe (hYyHKITMT aBTOMATHYECKOTO
3aTOJTHEHWS U pacIiUpEHHbIE TIPUTJIANIEHUS Ha BBOJ KOMaHI, ITOMOTast TTO/IEP;KUBATD
COCTOSTHHE PETIO3UTOPHS Ha BBICOKOM ypoBHe (puc. A.13).

Ecim y Bac ycranosieno GitHub-nipuiozxenue aist Windows, saauut, ects u Posh-Git,
[I0STOMY BaM OCTAeTCs TOJNbKO 106aBUTh B (aiin profile.psl (KOTOPbI 0OBIYHO Ha-
xonutes B manke C:\Users\<ums nonb3osatens>\Documents\WindowsPowerShell) ciiemytoriue
CTPOKU:
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. (Resolve-Path "$env:LOCALAPPDATA\GitHub\shell.ps1")
. $env:github_posh_git\profile.example.psl

C:\1libgit2 [development +i ~1 -8 ?1>

Puc. A.13. KomaHaHas obonoyka Powershell ¢ Posh-Git

OcTaJibHBIM JKe HY;KHO 3arpy3HTh MOCIeHI00 Bepento makera Posh-Git (https://github.
com/dahlbyk/posh-git) 1 pactiakoBathb ee B nanke WindowsPowershell. 3aTem 3arrycKaeTcst
Powershell ¢ mpaBamu agmMuHICTPaTOPa ¥ BBIIOJIHSIIOTCS CIELYOIHE KOMAH/IbL:

> Set-ExecutionPolicy RemoteSigned -Scope CurrentUser -Confirm

> cd ~\Documents\WindowsPowerShell\posh-git
> .\install.psl

910 n06asut B daitn profile.psl HEOOXOAUMBIE CTPOKH, 1 IIPHU CJIEIYIONIEM 3ayCKe
TepMUHATa BBl ToayunTe focTyt Kk Posh-Git.

3aKoyeHne

Terepb BbI yMeeTe TT0Ib30BaThes cucTeMol Git B paMKax HHCTPYMEHTOB, TIPUMECHSAEMBIX
[IPU PEeIeHIH KaXKI0[HEBHbIX 3a/[a4, U 3HAETE, KAK [TOJYIUTh JOCTYII K PEIIO3UTOPHUSIM
Git 13 cBOMX IIPOTPAMM.



[TpunoxxeHune b
BctpanBaHue Git
B NPUNOXEHUS

Ecjii npuiiozkeHue, KOTOPOE BbI THIIIETE, TPEAHASHAYEHO JIJIsT Pa3pabOTUYNKOB, CKOpee
BCET0, OT MHTErPalliy C CUCTEMOIN KOHTPOJISI BEpCUil OHO TOJIbKO BbIUTpaeT. Bripouem,
MOJIb3Y U3 TAKOH WHTETPAI[UE MOTYT U3BJI€Ub U MPUJIOKEHUS JJist OOBIUHBIX 1T0JIH30Ba-
TeJielt, HampuMep TEeKCTOBbIe peaakTopbl. Git 3amMedaTesbHO PabOTAeT B CaMbIX Pa3HbBIX
CIleHapHsIX.

Wurerpuposarh Git B IPUI0KEHNE MOKHO TPEMsI CIIOCOOAMU: BbI3BATH KOMAH/HYIO
0060JI0YKY 1M BOCIOJIb30BaThest Git-HHCTPyMEHTaMU KOMaHHON CTPOKU M GUOIINO-
rekamu Libgit2 u JGit.

KomaHaHasa cTpoka

Wraxk, BBl MOXKETE BBI3BATH KOMAHIHYI 000JIOUKY U BOCIIOJIB30BATHCS JIJIsI PEIICHUSI
TEKYIUX 3a/[a4 KOMaH/IHON CTPOKOW. ITO KAHOHUYECKUH TI0/IX0J, KPOME TOT0, BbI 110-
JiydaeTe TTOIJIEPKKY BeexX (DYyHKITMOHATBHBIX BO3MOKHOCTEH cuctembl Git. Bosiee Toro,
HTO OYEHb MTPOCTOH CIIOCOD, TAK KaK B GOJIBIIMHCTBE CPE/] BHITTIOJTHEHUS TIPE0CTABIISIETCST
OTHOCHTEJIBHO YI0OHBII IOCTYII K BBI30BY ITPOIECCOB € apryMeHTaMU KOMAH/THO CTPOKH.
Ho nozxot 06J1a1aeT u CBOUME HEOCTATKAMUL.
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Bo-1epBbIx, BRIBOAUMbIE KOMAHIAMU JAHHBIE UIMEIOT BUJ 00BIYHOIO TeKkcTa. To ecTh BaM
npuzerca 3acTaBasTh Git BpeMs 0T BpeMeHnu MeHsATh (opMaT BbIBOJA LI YI0OCTBA
aHaar3a MHGOPMAIIUY, YTO JATIEKO He Beeraa 3G GEeKTUBHO U MOBBIIIAET BEPOITHOCT
O1MOOK.

BTOPBIM HEIOCTATKOM SIBJISICTCSI OTCYTCTBHE CITOCOOHOCTH BOCCTaHABJINBATH PaboTy
cucTeMBbI rocie OO0k, [Tpu OBPEsKACHUH PEMTO3UTOPHUS UK B CJIyYae HEKOPPEKTHOTO
KOH(MUTryparoHHoro napamerpa Git mpocTo 0TKas3bIBa€TCsT BBIOJIHSTH OOJIBIIMHCTBO
oTiepaInii.

Kpome toro, Heo6xoaumo yrpasiasth rnporeccom. Crucrema Git Tpebyer 11 cpejibl 060-
JIOUKH OTAEIBHOTO IIPOIECCa, YTO YCAOKHAET cuTyanuio. KoopauHanusa Habopa Takux
npoueccoB (0COOGEHHO eci OHU pabOTAIOT ¢ OJHIM U TEM /K€ PEIIO3UTOPUEM) MOKET
0Ka3aThCs HETPUBUATHHON 3a/1a4Uei.

Libgit2

Cuenyroruii BapuanT gaet Ham oubsmoreka Libgit2. Ona npezacrasisier co6oii cBo6oj1-
HYIO OT BHENTHUX 3aBrcuMocTell Git-peannsaruio, OCHOBHOH IETbI0 KOTOPOU SIBJISIETCS
npegocrasierne xopoirero API apyrum nporpammam. Ckauath 9Ty GUGIHOTEKY MOKHO
c caiiTa http://libgit2.github.com.

[TepBbIM f1eTTOM TOCMOTPUM, KaK BuITJsanT C APL:

// OTKpbITME peno3uTopua
git_repository *repo;
int error = git_repository_open(&repo, "/path/to/repository");

// Nony4enne HEAD kommuTa

git_object *head_commit;

error = git_revparse_single(&head_commit, repo, "HEAD"{commit}");
git_commit *commit = (git_commit*)head_commit;

// BblBOA HEKOTOpbIX CBONCTB KOMMUTA

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);

// O4ucTka
git_commit_free(commit);
git_object_free(head_commit);
git_repository_free(repo);

[TepBas mapa cTpok oTKpbiBaeT pernozutopuit Git. Tum git_repository ssisercs
JIECKPUTITOPOM HA PEMO3UTOPHH € KIIIEM B MaMATH. JTO CaMbIii TPOCTOM METOJI, KO-
TOPBIM MOKHO TIOJIb30BaThCsI, €CJIU BbI 3HAETE TOUHBIN ITyTh K pabodell marke pernosu-
TOpUS WK K mmanke .git. CymiecTByeT Takke BapuaHT git_repository_open_ext,
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[PUHUMAIOTIII TTapaMeTPhI MOKCKaA, BApUaHT git_clone u emy mogoGHbIe st CO3MAHMsT
KJIOHA YZAJeHHOTO PEMO3uTOpUs, U BapuaHT git_repository_init mug cozmanus
HOBOTO PENO3UTOPHSL.

Bo Bropom (parmenTe Kojia GUrypupyeT CHHTaKCHC rev-parse (MmoJpo6HO OH paccMa-
TpuBasics B paszesie « CehITKY 13 BETOK» TJIABHI 7 ), TOMOTAIONINH MOJTYyIUTh KOMMHUT, Ha
KOTOPBIN B JAHHBIM MOMEHT HatlesieH yKa3aTesib HEAD. Ham Bo3zBpamiatoT ykasaresb git_
object, npeacrasasonuii coboil HeuTo, cylecTByoliee B 6ase faHHbIX Git-00bhEKTOB.
ITo cymectBy, Trit git_object aBjsercs MPEAKOM IS Psiia APYTUX 00bEKTOB; BO BCEX
CITydasX UCIOJIb3YETCs OJIHA ¥ Ta JKe CTPYKTYPa MaMsITH, TOITOMY MOKHO Ge30T1acHO
peoOpa3oBbIBaTh THITBI JAPYT B Apyra. B manHoM ciaydae git_object_type(commit)
BepHET HaM THUI GIT_OBJ_COMMIT, KOTOPBIH MOKHO Oyaer 6e30macHo mpeodpasoBaTh
B yKkasaTesb git_commit.

Cueytomuii (oparMeHT Kojia IoKasbiBaeT crocod JoCTyla K CBOMCTBaM KOMMHUTa. B 1o-
cenHelt crpoke hurypupyer turl git_oid; oH gBJsSeTCS BHYTPEHHUM IIPE/ICTABIEHUEM
KOHTpOJIbHOU cymmbl SHA-1 B 6ubanoreke Libgit2.

B atom IIprUMeEpE NPOCTEKNBAIOTCS CaACAYIONINE 3aKOHOMEPHOCTH.

O Ecau Bbl 00BSIBIUIN YKA3aTETD 1 TIEPEIAIH CCHITKY B Kakyio-mmn6o Libgit2-dymkimio,
BaM, CKOPee BCETO, BEPHYT TETOYNCTEHHBIN Ko/ oK. 3Haderne () yKa3bIBaeT Ha
YCIENTHOE BBIMOJHEHUE OTIEPAIIUH; BCE, UTO MEHbIIIE, 03HAYAET OIINOKY.

Q Ecuu 6ubamoreka Libgit2 sarpy:kaer s Bac yKasaTelb, ero 0CBOOOKIEHUE CTAHO-
BUTCS Balllell 3a7adeil.

Q Ecau 6ubaroreka Libgit2 Bosspaiiaer 1mocie BbizoBa GYHKIMK yKasaTesb const,
0CBOOOXKIATH €ro He HysKHO. OH caM CTAHOBUTCS HEJIEHCTBUTENLHBIM TP YHUYTO-
KEeHNN 00BEKTa, Ha KOTOPBIH CCHITAETC.

Q IMucatp Koz Ha g3bike C HE TaK-TO MPOCTO.

[Tocnemnuii myHKT O3HAYAET, YTO BAM BPSIJL JIN TIPUJIETCS 1TOJTb30BaThCs s13bIKOM C TIpu
pabote ¢ 6ubaorekoii Libgit2. K cuacTtbio, cyliecTByeT psi IPUBSA30K /1151 PA3JITYHBIX
SI3BIKOB, obJIerdaomux padory ¢ penosuropusimu Git us Bameil cpeibl UCIIOJTHEHMS.
[lepenuinem mpeabLAYIINI IPUMED ¢ IPUBIA3KOil K a3biKy Ruby g Libgit2. dra mpu-
BsI3Ka Ha3bIBaeTCs Rugged U JIOCTYITHA 110 aJipecy 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 Bugure, o6beM koja cokparuiics. Bo-niepsbix, npussiska Rugged ncmosbayer nekimo-
YeHsT; OHA YMeEeT CUTHAIM3UPOBaTh 0 ¢O0sIX, BbI3biBast ConfigError wiu ObjectError.
Bo-BTopbix, Bam He Tpebyercst B SBHOM BHIE OCBOOOKIATH PECYPCHI, TAK KaK B A3bIKE
Ruby ectb c6opumk mycopa. PaceMotpum 6GoJiee CIIOKHBI TIPUMED — CO3/IaHIe KOM-
MUTA «C HYJIA»:
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blob_id = repo.write("Blob contents", :blob) (1)

index = repo.index
index.read_tree(repo.head.target.tree)

index.add(:path => 'newfile.txt', :o0id => blob_id) (2)

sig = {
remail => "bob@example.com”,
:name => "Bob User",
:time => Time.now,

}

commit_id = Rugged::Commit.create(repo,
:tree => index.write_tree(repo), (3)
rauthor => sig,
:committer => sig, (4)
:message => "Add newfile.txt", (5)
:parents => repo.empty? ? [] : [ repo.head.target ].compact, (6)
:update_ref => "HEAD', (7)

)

commit = repo.lookup(commit_id) (8)

[enmmkom miporieypa BbITJISIUT TaK:
1. CosznaeTcst HOBbBIM ABOMYHbBIN MACCUB JIAHHBIX C COJIEPKUMbBIM HOBOTO (haiijia.

2. Ob6sacTh UHAEKCAIIMN 3ATIOJHAETCS COJEPKUMBIM JIePeBa KOMMUTA, HA KOTOPBII
HaleJeH yKkasaresb HEAD, 1 1o0aBJisieTcst HoBbIN (haii B myTh K (ailry newfile. txt.

. Cospaercs nosoe sepeso B ODB, koTopoe uciosb3yercs /111 HOBOIO KOMMUTA.
. [l noseit author n committer ncnosb3yercst ofiHa CUTHATYPA.

. Coobenune hukcamu.

o U W

. ITpu cozmanmy KOMMUTOB TPeOyETCST YKa3bIBATh UX MPEIKOB. B mannoMm caydae
POAUTENEM SIBISIETCS yKa3aTeab HEAD.

7. Ilpu cospanuu KoMmmuta npussska Rugged (u 6ubmmoreka Libgit2) moxer o6no-
BUTb CCHLIKY.

8. BosBparaemoe 3HaueHre — 3T0 KOHTpoJibHas cymma SHA-1 HOBOrO KOMMUTA,
KOTOPYIO BIIOCJIEACTBUN MOKHO UCIIOJIB30BaTh JJIS JOCTYIIA K 9TOMY OOBEKTY.

Ko 1a si3pike Ruby mosrydaercst yncThiM 1 JAKOHUYHBIM, TAK KaK OCHOBHYIO pabOTy BbI-
nostasteT bubmoreka Libgit2. BeimosHseTcst OH TaksKe J0CTaTOUHO GbIcTPO. BapuaHTsr,
AOCTYIIHBIE T€M, KTO IIPEAITIOYNTAET MUCATh KO/l Ha APYTHUX A3bIKaX, Mbl PACCMOTPUM
B pazziene «/Ipyrue mpuBsA3Ku».

HeTpuBmanbHas hyHKLMOHaNbHOCTb

Hexoropbie BoamoskHOCTH Orbanoreku Libgit2 Berxozst 3a pamku cucremst Git. B uact-
HOCTHU, K HUM OTHOCUTCSI paciiupsieMoctb. Bubsaunoreka Libgit2 mossossier st yactu
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onepaunﬁ NCITIOJIb30BaThb HECTaHAaPTHBIE «CE€PBEPHBIC TTPUJIOKEHWA», COXPaHsIA 00b-
€KTbI HE TaK, KaK 3TO JeJlaeT CUCTEMa Git. HOI[O6HI)I€ <ITPUJIOKEHUA» CYHIECTBYIOT JIJIs1
KOH(l)I/II‘ypaI_[I/II/I, XpaHeHus CCbIJIOK 1 6a3bl JaHHbIX 00BEKTOB.

ITocmoTpuMm, Kak 910 pabotaet. IIpecraBieHHbIN 3/16Ch KO/ 3aMMCTBOBAH 13 IIPUMEPOB,
HanMcaHHbIX paszpaboTurkamu oubmorexkn Libgit2 (BbI Haiinere nx Ha cTpanuile https://
github.com/libgit2/libgit2-backends). Bot HacTpoiika HecTaHAapTHOI 6a3bl JAHHBIX 00HEKTOB:

git_odb *odb;
int error = git_odb_new(&odb); (1)

git_repository *repo;
error = git_repository_wrap_odb(&repo, odb); (2)

git_odb_backend *my_backend;
error = git_odb_backend_mine(&my_backend, /*...*/); (3)

error = git_odb_add_backendodb, my_backend, 1); (4)

NMPUMEYAHME

Ownbkn B faHHOM dparMeHTe nepexsaTbiBatoTCs, HO He obpabaTbiBatoTcs. HageeMmcs, yuto
Bal koA 6yaeT nydwe Hawero.

[TesikoM nipolie/rypa BbITJISIAUT TakK:

1. Ununmanusupyercs «<uHrepdeiic» mycroil 6assl ganubix 06bekToB (Object
DataBase, ODB), KOTOPBbIii IIOCAYKUT OCHOBOII IJIsl peaibHOIi Gasbl JaHHBIX 00b-
€KTOB.

2. Bokpyr nycroii 6asbl JaHHbIX 0OBEKTOB KOHCTpYUpyeTcs git_repository.

3. Hunuanusupyercs cepBepHoe MPUIOKEHUE CIENUATN3NPOBAHHON 6as3bl
JIAHHBIX OOBEKTOB.

4. PGHOSI/ITOpI/If/i HaCTpanBa€eTCA Ha UCITOJIb30BaHNE 3TOTO IMTPUJTOKEHMA.

Ho uto takoe git_odb_backend_mine? D10 Baia cobcrsennas peanusanus ODB, no-
JTOMY BHYTPH BbI MOJKETE JIEJIATh BCE YTO YTOJHO IIPU YCJIOBUN KOPPEKTHOTO 3ATI0JTHEHU
cTpyKTypbl git_odb_backend. Hampumep, BHy TP MOKET OBITH CJIEAYIOIIIT KO/

typedef struct {
git_odb_backend parent;

// Kakon-To Apyrow Kop
void *custom_context;
} my_backend_struct;

int git_odb_backend_mine(git_odb_backend **backend_out, /*...*/)
{

my_backend_struct *backend;

backend = calloc(1l, sizeof (my_backend_struct));
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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;
/...

*backend_out = (git_odb_backend *) backend;

return GIT_SUCCESS;
}

3mech geiictByer HeboJIbIIOE OrpaHuyeHie. IlepsbiM uieHOM B my_backend_struct
JI0JIKHA OBbITh CTPYKTYpa git_odb_backend; aT0 rapanTUpyeT oxkugaeMoe GUGIMOTEKOM
Libgit2 pacupenenenue mamsiti. OcraibHble [OJIS — Ha Ballle yCMOTPEHHE; CTPYKTYpa
MOJKeT ObITh KaK OOJIBIIIOI, TaK 1 MaJIEHbKOM, B 3aBICUMOCTH OT TOT'0, YTO BaM TpeOyeTcsl.

DyHKIMA MHULIMAIU3ALAN BbIJAEISAET [0/ 3TY CTPYKTYPY HEKUil 06beM IaMsITh, HacTpa-
MBaeT yKa3aHHbBIN BAMU KOHTEKCT U 3aII0JTHSIET MOJISA MOJIEPKUBAEMOI €10 POJTUTETHCKOM
crpykrypbl. I[ToJHblil HaGOp cUTHATYP BHI30BOB BbI HalizieTe B (haiiie include/git2/sys/
odb_backend.h ncxomuoro koma 6ubsorexu Libgit2; B Kaxa0M KOHKPETHOM CJIydae
BbI CAaMH PelliaeTe, KaKue U3 HUX OYyT TO/JIEPKUBATHCSL.

[Apyrne npuBs3Ku

Bubsmoreka Libgit2 nMeer mpuBsSI3KY JIJIsT MHOKECTBA SI3BIKOB. 3/1€Ch MbI IPUBEEM
TOJIBKO TIapy npuMepoB. [TOTHBIN CIIUCOK MOAEPKUBACMBIX SI3BIKOB OYEHD MIMPOK U
Brovaer B cebs, B uacrnoctu, C++, Go, Node.js, Erlang u JVM Ha pasHbIX cTagusax
cBoero pa3Butud. OduimanabHbIil CIUCOK TPUBS30K MOYKHO HAWTH, TPOCMATPUBAS Pe-
MIO3UTOPUH T10 ajipecy https://github.com/libgit2. IIpeacTaBieHHbIe 3/ilech TPUMEPH! KOJA
JIEMOHCTPUPYIOT, KaK MOJYIUThH co00TIeHne (DUKCAIIMN JIJIST KOMMUTA, HA KOTOPbIN Ha-
1eJieH ykasatesb HEAD (CBOeTo pojia aHaJior KoMaH/bl git log -1).

Mpussa3ka LibGit2Sharp

Ecin Bt tiumere NET- win Mono-npuiosxenus, Bam momoxker LibGit2Sharp (https://
github.com/libgit2/libgit2sharp). B nannom ciyuae Bce narucano Ha sisbike C#, 1 Bce 1ipsiMbie
Libgit2-Boi30861 TogaTest yepes API us ypo6uoi cpeast CLR. Harir mpumep BbITIISIIUT
TakK:

new Repository(@"C:\path\to\repo").Head.Tip.Message;

[l npunoskennii pabouero crosa Windows cyiecrByer gaske naker NuGet, no3Boist-
IOTIHIT OBICTPO MIPUCTYTIUTH K pabore.

NMpuBsaska objective-git

Ecuiu Bate mpusiokeHue mpeaHasHadeHo st miatdopmbr Apple, ckopee Bcero, oHO
Hanucano Ha siabike Objective-C. Iyt atoit cpenst B Libgit2 ucnonbsyercs mpussizka
Objective-Git (https://github.com/libgit2/objective-git). BoT mpumep mporpamMMbi:
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GTRepository *repo =
[[GTRepository alloc] initWithURL:[NSURL fileURLWithPath: @"/path/to/repo"]
error:NULL];
NSString *msg = [[[repo headReferenceWithError:NULL] resolvedTarget] message];

ITpussska Objective-git moJIHOCTHIO B3anMo3aMeHsieMa ¢ IPUBA3KOiT Swift, Tak uTo He
GoiiTech OTCTYIaTh B CTOPOHY OT sizbika Objective-C.

MpuBaska pygit2

ITpussska Libgit2 mus asbika Python HaseiBaercs Pygit2 u gocTyiHa o aapecy http://
www.pygit2.org/. Harr mpumep mporpaMms:

pygit2.Repository(«/path/to/repo») # OoTKpbITME peno3uTopus
.head.resolve() # nonyvyeHue npsMOW CCbUIKU
.get_object().message # nonyvyeHue KOMMUTA, YTeHUe cCooblweHus

[ononHutenbHasa nHgopmaums

K coxasenuo, ieTaibHoe pacCMOTPEHIE BO3MOKHOCTel Oubsimorexkn Libgit2 Beixoaur
32 pAMKH TE€MbI JJaHHOU KHUTU., UTOOBI JIydliie TIO3HAKOMUTBCSI ¢ 3TON GUOJINOTEKOH,
HauyHUTe ¢ yTeHus gokymenTtaiuu Kk API, pacrionoskennoii mo azgipecy https://libgit2.github.
com/libgit2, a Tak)ke ¢ pyKoBojicTBa Ha cTpanuile https://libgit2.github.com/docs. Ceenus
O TIPUBA3KAX K JIPYTUM SI3bIKAM BbI HaliieTe B COOTBETCTBYIONNX (haiinax README 1
TECTOBBIX TIPUMEPAX; TaM YaCTO BCTPEUYAIOTCST HeOOIbIINe YaeOHbIE TOCOOUS 1 CCBLIKU
Ha JIOTIOJTHUTE/IbHBIE MAaTEPUAJIbL,



[TpunoxxeHue B
Git-koMaHAb!

B aT0ii KHUTe MBI TO3HAKOMUJIN Bac C A€CATKaMUW Pa3JIMIHbIX Git-KOMaHlI, ITPpUJIOKNB
HeMaJIo yCI/I]II/IfI, 4TOOBI pacCKa3daTb O HUX I10 ITOPAAKY, ITOCTEIIEHHO I[O6aBJI§I§I K IToBe-
CTBOBaHHMIO HOBbIE KOMaH/IbI. Ho s pe3yJbrarte I/IH(bOpMaHI/IH 00 UX CMbICJIE U IpeaHa-
3HaYC€HHH OKa3aJlaCb paCCeHHHOfI I10 BCell KHUTE.

B atom TIPUJIOKEHNN BbI H&I?II[CTG BCE€ YIIOMUWHABIINECA B KHUTE KOMaH/bI, CTPYHIINPO-
BaHHBIE 110 00JIACTAM UX IIPUMEHEHI. Bwmecre ¢ KpaTKUM OIIMCaHNEM Ka)K[[Oﬁ KOMaH/bI
BbI HaﬁaeTe CCBIJIKM Ha MMTPUBEACHHDbIC B KHUTEC ITPUMEPDI UX IIPUMEHEHMA.

HacTpolika 1 KoHbUrypupoBaHume

CylecTBYIOT AB€e paclpocTpaHeHHble KOMaH/Ibl, BOCTPeOOBAHHBIE KaK CPasy IO0C/Ie
ycranoBk# Git, Tak 1 B IOBCEHEBHO MMpaKkTUKe. ITO KoMaH bl config u help.

git config

CorHu onepaumﬁ B cucreMme Git BBIIIOJIHSAIOTCS C ITapaMeTpaMu, 3a/laHHbIMU 110 YMOJI-
yanuio. Ho B GosblmHCTBe CJIy4a€eB 9TU ITapaMeTPbl MOKHO 3aME€HUTDb APYTMUMU TIPE/l-
YCTAaHOBJIEHHBIMU 3HAYEHUAMUA NJIM BOBCE BOCIIOJIb30BATbCA CcOOCTBEHHBIM BapuaHTOM
3HaYeHUsI. ITO OTHOCUTCS K 6OJIbH_II/IHCTBy BapnaHTOB HaCTpOfIKH Git, OT BallleTo UMeHU
10 I.[BeTOBOfI CXEMbI TEpMIHAJIA U NCITOJIb3YyEMOT'O PEaKTOPa. EcTtb HECKOIBKO (banIOB,
13 KOTOPbIX KOMaH/la git con-Fig CUUTBIBACT 3HAYECHU A, YTO /[a€T BO3SMOKXHOCTD 3a/laBaTb
IapaMeTpbl KaK Ha I“]IO6'¢UII)HOM YPOBHE, TaK 1 Ha YPOBHE KOHKPETHOT'O PEIIO3UTOPUSI.
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Komanoit git config MbI M0J1b30BaINCh TOUTH BO BCEX TJIaBaX.

QO B pasneie «ITepsas Hactpoiika Git» rraBbr 1 Mbl, eniie He Hauas paborats ¢ Git, Boc-
MOJIb30BAJINCH TON KOMAH/IOH /IS 3a/IaHNsI CBOETO MMEHTM, ajipeca 3JIeKTPOHHOM
MOYTHI ¥ TIPEJIIIOYUTAEMOTO PEAKTOPA.

Q B paszene «IlceBponnmbl B Git» riasbl 2 Mbl OKa3a/Id, KAKMM 00pa3oM 9Ta KOMaH1a
MI03BOJISIET CO3/IABATh KPaTKHe BAPUAHTHI KOMAH/I C JIJIMHHBIMY CITIUCKAMU MTAPAMETPOB,
n30aBJIsdst HaC OT HEOOXOAUMOCTH KasK/[blil pa3 Bce 9T0 HaOMpaTh Ha KJIaBUATYPeE.

Q B paznene «Ilepemerienue 1anHbIX> TJIaBbl 3 Mbl 3acTaBUJIN KoMaHy git pull mo
YMOJIYAHUIO UCTIOJIB30BATh TTapaMeTp - -rebase.

Q B pasgese «XpaHenue yueTHbIX JaHHbIX» TJIaBbl 7 Mbl HACTPOUJIU PEIO3UTOPUIL, Ky/1a
1o ymostdanuio nomettaniu HTTP-naposu.

Q U nakoHer, 9TOI KOMaH Ie TIOCBSIIIEH TPaKTIHYECKN Bech pasziest « Kondurypuposatue
cucrembl Git» riasbl 8.

git help

Komanzia git help cay:RuT 114 BBIBO/IA HA 9KPaH CIIPABOYHON mH(popMaiiuu 110 BceM Git-
KOMaH/IaM. B 3TOM IPUIOKEeHNH MBI KPATKO OIMCHIBAEM CaMble MOTYJISPHbIE KOMAHJIBI,
Y3HATh K€ MOJIHBIN CIIUCOK BCEX MX MapaMeTpoB u (hJIaros IMOMOKeT KoMana git help
<MMA KOMaHAbI>.

Mpur1 mosnakoMusu Bac ¢ Komanzioi git help B pasnene «Ilomyuenue cripaBounoit uagop-
Maluu» TIaBHI 1, a elle BOCTIOIb30BAICH €Io B pa3zesne «HacTpoiika cepBepas riaBel 4
JUIST TIOJTYYEH ST CBEAIEHUH O HACTPOIKE OTPAaHUIEHHON 060JI0UKH.

KonnpoBaHWe 1 co3aaHne NpoeKToB

CymectByioT fBa criocoba monydenns Git-pemosutopust. MoKHO CKOTTHPOBATE CyTITe-
CTBYIOIINHN PEMO3UTOPHIA MJIU CO3/IaTh HOBBIN B KAKOW-HUOY/Ib MATIKe.

git init
Jlist ipeBpallieHns Manku B HOBbIN Git-pero3uTopuii, B KOTOPOM MOKHO Gy/IeT KOHTPO-
JIMPOBATh Bepcuy (haliyioB, JOCTATOYHO BOCTIOIB30BATHC KOMAaHIOHN git init.

Q B pasnene «YnanenHble BETKU» TJIaBbI 3 MbI KPATKO PACCKA3aJH, KaK TIOMEHSTD 3a-
JTAaHHOE 110 YMOJTYAHUIO UMS BEeTKU master.

O MbI BOCIIOJIB30BAINCH ATOM KOMAHIOM /IJIST CO3/IAaHUS ITYCTOTO TOJIOTO PEMO3UTOPUS
11st paboThI Ha cepBepe B pasjelie «PasMeleHne Ha cepBepe roJIoro PEmo3uTOPUs>
IJIaBbl 4.

O HakoHelr, MBI PACCMOTPEJNN TOAPOOHOCTH (DYHKIIMOHUPOBAHUS HTOW KOMaH/IbI B Pa3-
nene «Kananmmusanus u papdops riasst 10.
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git clone

Komanzia git clone uHOra BRICTYIAET B POJid 000J0UKY st ApyTux KoMau1. OHa
CO3/IAeT HOBYIO TAIIKY, IIEPEXO/IUT B Hee U 3allyCKaeT KoMaH1y git init g co3manus
mycroro Git-penosuropusi. 3aTeM OHa I00ABJISIET yIaJIeHHbII pero3uTopuii (git remote
add) nmo URL-azpecy, KoTopblii BbI €if epegann (110 yMOJTYaHUIO OH MOJIyYyaeT UMsl
origin), BeioJIHSET U3 HTOrO peno3utTopust kKomanay git fetch, a 3arem Boirpyskaer
CaMbIil ITOCIIEIHUE KOMMET B pabouyIo Taiky KoMaH/0li git checkout.

KOMaHZIa git clone BCTPEYA€TCA B ITOU KHUTE JECATKN pa3, HO MbI IIEPEYHCTINM TOJIBKO
CaMbl€ MHTEPECHBbIC CJIydan €€ IIPUMEHCHU .

Q IlepBoe 3HaKOMCTBO U 00bICHEHNE IIPUHIUIIA TeHCTBUS 9TOI KOMAaH/IbI BBl HalizeTe
B pazziesie «KyloHnpoBanue CyIecTBYIONIEr0 PEMO3UTOPUS» IJIaBbl 2, T/le paccMa-
TPUBAETCSI HECKOJIBKO MPUMEPOB.

O B ruase 4 MBI NOKa3aJIM BaM, KaK C MOMOIIBIO TapaMeTpa - -bare co3aaTh KOO
Git-penosuropus 6e3 paboyeii manku.

Q B pasnese «ITakeTbr» ry1aBbl 7 MbI TIOJIB30BAIUCH ATOM KOMAHIOW JIJIT PACTIAKOBKHU
Git-peno3utopusi.

Q Hakower, B pasaene « KioHupoBanue IpoeKTa ¢ TOAMOLYJISIMU» TJIABbI 7 MbI ITOKa-
3aJ11, KaK MapaMeTp - -recursive 10 HEKOTOPOH CTENEHN YIIPOIIAET KIOHUPOBAHHUE
COJIEPIKAIIETO O/IMOTYJIN TIPOEKTA.

ITo 6ompIOMy cYeTy, 9Ta KOMaHa (GUTYPUPYET BO BCEX TIaBaX, HO MBI MEPEUNCTIIN
TOJILKO GoJIee-MeHee HeCTaHAAPTHBIE BAPUAHTHI €€ TIPUMEHEHNST.

dukcaums CoOCToAHUSA

Jliist 6a30BOTO PaboUEro Mporecca, BKIIYAOIIET0 HHICKCHPOBAHIE COAEPKUMOTO U €T0
(bUKcanuio B UCTOPUU MTPOEKTA, CYMIECTBYET BCETO HECKOIHLKO KOMAH]L.

git add

Komanpa git add mepemeriaet us paboueii mamku B 06J1aCTh MHACKCHPOBAHUS TIPE/I-
HaszHaueHHOe IS caeaytotieit hukcaimu cogep:kumoe. [lo ymoraanuto komana git
commit paGoTaeT TOJNBKO ¢ 00JACTHIO HHACKCUPOBAHUS, TIOATOMY UMEHHO KOMaH/1a
git add mo3BoJisieT BaM TOYHO yKa3aTh, YTO UMEHHO IOJIZKHO MTOTACTH B CJIEY IO
KOMMMUT.

IT10 ojHa 13 KIo4eBbIX Git-KoMaH]|, COOTBETCTBEHHO OHA YITOMWHAETCST B KHUTE JIECSTKU
pas. 31ech jKe MbI IIEPEYNCINM HanOoIee MHTEPECHBIE BADUAHTHI €€ IIPUMEHeH NI

QO Brepssie komana osiBisieTcst B paszedte «Cieskenne 3a HOBBIMU (halistaMi» TJIaBhI 2,
TaM JKe OTTUCAHBI JIETAJIN ee TIPUMEHEHUSI.
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Q Mbr YHOOMAHYJIN, KaK 3Ta KOMaH/la NUCITOJb3YETCA AJIsI pa3pelIeHr A KOH(pJII/IKTOB
CJINAHUA B pasziesie «KOH(bHHKTbI IIpH CJIMAHUN» TJIaBbl 3.

O STta KOMaH/a 03BOJIMIA HaM J0OaBUTD B 00J1aCTh MHAEKCUPOBAHKS TOJIBKO OIIPEIe-
JIEHHbIE YaCTU U3MeHeHHOTro (haiiyia B pasjiesie «IHTepaKTUBHOE UH/IEKCUPOBAHME>
IJIaBBI 7.

O HaxkoHerl, Mbl 9MYJUPOBAIN HU3KOYPOBHEBYIO PabOTy 9TONH KOMaH/IbI B pasjeie
«O6BeKTBI-IepeBbst» TaaBbl 10, YTOOBI aTh BaM TPEACTABICHIE O TOM, YTO CKPBITO
OT BallIUX IJIa3.

git status

Komanza git status nokaseiBaer cocrosnue daiinos B paboueil nanke u obaacTu
nHjiekcupoBanus. C ee MOMOIIBIO BBl MOXKETE Y3HATh, Kakue (ailsrbl MOIBEPTIIUCH 13-
MEHEHUSIM, HO TTOKa He WHIEKCUPOBAJHCH, & KAKHE YiKe WHIEKCUPOBAJIUCH, HO TIOKA He
sadukcuposanbl. IIpu 06br9HOM (hopMaTe BHIBOJA TAKIKE BHIBOAATCS HOACKA3KU O TOM,
KaK M3MEHUTh COCTOSTHHE (hailIoB.

B nepsbiii pas aTa komana u oba hopmara ee BbIBOJIa — KaK OCHOBHOI, TaK U YIIPOILEH-
HBII — paccmaTpuBaeTcs B pasjene «IIposepka cocrosuus daitnoy» raassl 2. U xoTs
3Ta KOMaH/[a HEOJIHOKPATHO BO3HUKAET B PA3HBIX IJIABaX, IPAKTUYECKH BCE BAPUAHTHI
ee UCII0JIb30BaHMs OITMCAHbl UMEHHO TYT.

git diff

Komanza git diff ciysKut JJisi BBIYMCIEHUS PAsHUIIBI MEXK/LY JIOObIMK ABYMS Jle-
PeBLAMU. DTO MOJKET OBITH PasHUIIA MEK/LY PaboUeil MAnKoi 1 00JIACTHIO0 HHIEKCUPOBA-
Hus (cobcTBeHHO KoMania git diff), Mexay 061acThio MHAEKCUPOBAHUS 1 IIOC/IE[HIM

kommuToM (git diff --staged) unm mexay aABymst KommuTtamu (git diff master
branchB).

QO B mepBbIii pa3 MBI BOCITOJIB30BAINCH 9TOW KOMaH/I01 B pasnese «[IpocMoTp mHaek-
CUPOBAHHBIX U HEMHIEKCUPOBAHHBIX U3MEHEHUT» TJIaBbl 2, IEMOHCTPUPYS, KaK
MOJKHO Y3HaTh, KaKie M3MEHEHUS yiKe HAXOASITCI B 00JIACTH MHAECKCUPOBAHMS,
a KaKwe ere Her.

Q B pasnene «PexoMeHmannm o co3annio KOMMUTOBY TJIaBbI 5 Tiepest (puKcarmeii co-
CTOSIHUSI Mbl BOCIIOJIB30BAJIUCH ITON KOMAaH/ION C apaMeTpoM - - check jijist oncka
BO3MOKHBIX IIPOOJIEM ¢ IIPOOEIaMu.

Q B pasnesne «IIpocMOTp BHOCUMBIX U3MEHEHUET» TIABBI 5 MbI HAYIUJIH Bac 3((HEKTHBHO
CpaBHUBATH BETKH, MPUMEHAA cMHTaKcnuc git diff A...B.

O MbI BOCIIOJIb30BAIUCH TIAPAMETPOM -W, YTOOBI H3GABUTHCA OT MPOGIIEM € TPobETaMu,
a TaKKe 10Ka3aJM, Kak apaMeTpsl - -theirs, - -ours 1 --base 1103BOJIAIOT CPAaBHU-
BaTh Pa3jMyHble BapuaHThbl KOHMIUKTYIOMMX (haiiyioB B pasnene «boee cioxnble
BapUaHTBI CAUSHUS> [JIaBbl 7.
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O Hakomnern, go6aBeHne K 9TOl KoMaHze IapaMeTpa - - submodule II03BOINIO HAM
B paszenie «[Toxmomynmy rnaBel 7 cpaBHUTH NU3MEHEHUS B ITOJIMOJIYJIIX TIPOEKTA.

git difftool

Komanja git difftool npocTo 3aryckaeTr BHEITHUI MHCTPYMEHT JIJIsl BBIBOJIA HA 9KPaH
Pa3HUILI MEXK/LY [IBYMSI IepEBbsIMHU, KOT/1a BbI XOTUTE BOCII0JIb30BATHCSI YeM-TO, OTJINY-
HBIM OT BCTPOEHHOU KOMaH/bl git diff.

git commit

Komanza git commit 6eper Bece copepsxumoe (haiiios, IPOMHAEKCHPOBAHHOE C IIOMOIIBIO
KOMAaHZIbI git add, 1 3anuchiBaer B 6a3y JaHHBIX HOBbII OCTOSIHHbII CHUMOK COCTOSIHUS,
a3aTeM C/IBUTAeT Ha 3TOT CHUMOK yKa3aTeJsb BeTKHU.

O CocHoBaMHM CO3/IaHNSI KOMMUTOB BbI I03HAKOMUJIKCH B paszese «Dukcaiyst n3mene-
HUiT» r1aBbl 2. TaM ke MbI TIPOIEMOHCTPUPOBAJIH, KaK ITPU TOMOIIH (hJiara -a yopaTh
BBITIOJTHEH e KOMaHIbI git add 13 pyTHHHOTO pabovero MUKIa 1 Kak (Jar -m mepe-
maet coobrere GUKCAIIN B KOMAHIHYIO CTPOKY, M30aBIIss BAC OT HEOOXOAUMOCTH
110JIb30BATLCS PEAKTOPOM.

Q B pasgese «OTMeHa n3MeHEHUIT» TJIaBbI 2 MBI paccKasajiu o mapaMmeTpe —amend, 11o-
3BOJIAIOIIEM [TOBTOPUTH MOCJAEIHUI KOMMMUT.

O B pasuene «CyTb BeTBJIEHUsT» TIaBbl 3 OBLIO GoJiee TIOAPOOHO PACCMOTPEHO, KAKOe
JieiicTBIE MPOU3BOUT KOMaH/a git commit u mouemy oHa (hyHKIIMOHUPYET UMEHHO
TaKuM 00Pa3oM.

O Mbl HayynIn Bac co3gaBarh 3amndpPoOBaHHbIE HOAIUCH sl KOMMUTOB, J0OABJIsS
K aTOH KoMaHnie duiar -s B pasjziese «Iloamuch KOMMUTOBY TJIaBbI 7.

O Haxouer, B pasgene «O0beKTbI-KOMMUTBI» TJIaBbl 10 MbI J€TaJIbHO PACCMOTPEJIH,
KaK 9Ta KOMaH/[a paboTaeT Ha HU3KOM YPOBHE.

git reset

Komanna git reset, Kak JIeTKO 10Ta[aThCs 10 €€ HA3BAHHIO, B OCHOBHOM HCTIOJIb3YeTCs
JLUTSE OTMEHBI COBEPIIEHHBIX JielcTBUi. OHa 1mepeMerniaeTr ykazaTesb HEAD, B HEKOTOPBIX
CITydasx MeHsist 006JIACTh HHIEKCHPOBAHIS, & €CJIU BBl BOCIOIb3YETECH TTAPAMETPOM
--hard, MOKeT BHeCTH U3MeHeH s 1 B pabodyIo Marky. B mocsieieM ciydae CymecTByeT
OIIACHOCTD IIOTEPH JIaHHBIX, II09TOMY IIepe/| IIPMMEHEHNEM 9TOr0 BapuaHTa KOMaH /bl
cJIedyeT YeTKO IIOHMMATh, YTO U 3a4€EM BEI JI€JIaeTe.

Q IIpocreiimmii mprMep MpUMeHeH s KoMaH/bl git reset ObLI HCYEPITBIBAIOLIE OIICAH
B pasgene «OTMeHa MHIEKCUPOBAHUS» [JIABBI 2, TJle C ee IIOMOIIBIO Mbl yOpasiu us
obsracTu nHAEKCHpoBaHus (daii, 106aBJeHHBIN TyIa KOMaH1o0ii git add.

Q B pasuene «Komanga reset» riasbl 7 Mbl J€TaJIbHO 00bACHUIN BCE 0OCOOEHHOCTH
MIPUMEHEHUS 3TON KOMaH/IbI.
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O Kowmanpga git reset --hard nozBosmia HaM OCTAHOBUTD TIPOIENYPY CAUSHUS B
paszene «IIpepbiBanue canstHusi» raaBbl 7. TaMm jke Mbl TTOKa3aau paboTy ¢ KOMaH-
Iol git merge --abort, koTtopas mpezacTaBisieT coboil CBOEro poja 060J10q1<y JIJIST
KOMaH/Ibl git reset.

git rm
Komanza git rm IIpUMEHseTCs I Y aleHU s (baf/’UIOB u3 obJyactu NHJAEKCUPOBAHU NN

paboueii mamku. QaxTuyecku ee neiicTBre 00paTHO AEICTBUIO KOMAHABI git add, Beab ona
UHIEKCUPYeT JaHHbIE, KOTOPbIE OyAyT yAaJeHbl IPU CAeAYIOmeN (DUKCALUI COCTOSHIL.

O Bosee-meree moapoOHO KoMaHia git rm paccMoTpeHa B paszienie «YaaneHnue hailioss
TJIABBI 2, TJI€ MBI ITPOIEMOHCTPUPOBAJIN PEKYPCUBHOE yasieHue (hailioB, a Tak:Ke yaa-
Jierue (hailIoB 13 061aCTH UHIEKCUPOBAHKS TIPH JOOABICHUN K KOMaH/IE TapaMeTpa
--cached. B nocsiegHeM ciryuae B pabGoueil marke (haiiibl COXpaHsFOTCSL,

Q EnuHCTBEHHBIN aJbTepHATUBHBIN BApUAHT IIPUMEHEHU KOMaH/Ibl git rm rokasaH B
paspene «Ynanenue o6beKToB> TiaBbl 10, e Mbl BKpaTile OObSICHUIN HA3HAYCHUE
rnapameTpa --ignore-unmatch npu BoinosHenun komanibl git filter-branch,
KOTOpast TIPOCTO HE JaeT HaM BBIBECTH coo0teHne 00 OIUOKe, ecau yAaIseMoro
haiina He cyuiecTByet. ITa BOSMOKHOCTH BOCTPEOGOBAHA TIPU HAITMCAHUY CIIEHAPUEB.

git mv

Komanza git mv npejcrasisieT co60il BCEro JMb YA0OHBINH WHCTPYMEHT TiepeMelne-
Hus (aiiia, mocse KOTOPoro [Jisl HOBOTo (aiiyia BIIOTHAETCS KoMania git add, a ais
cTaporo — komaszja git rm. Msl KOPOTKO paccMoTpesiu ee B pasziesie «Ilepemenienue
aitnoss raaBsl 2.

git clean

Komanza git clean ucnosnbayercst st yaaaeHns u3 pabodeii marmku HeHy KHbIX (aiiios.
K rakum (aitzam oTHOCATCS BpeMenHble apTedakThl cOOPKU 1 (ailjibl KOH(MINKTOB
causaus. Passmiraibie mapaMeTpsl 9TON KOMAH/IbI U CIIEHAPUH ee TPUMEHEHUsT Mbl pac-
cMoTpesu B paszene «OuncTka pabodeil marmku» riaBbl 7.

BeTBneHua n cnuaHms

3a co3manne HOBBIX BETOK M X CIUSHUE APpYyT C APYTOM B CUCTEME Git oTBeuaeT Bcero
HECKOJIbBKO KOMaH/I.

git branch

Komanza git branch, mo cyTtu, ipezictasiisier co6oil HHCTPYMEHT YIIPaBIeHUsT BETKAMU.
Ona yMmeeT BbIBOJUTDL HA 9KPaH CIIMCOK UMEIOLIUXCS Yy Bac BETOK, CO3/[aBaTh HOBLIE,
a TaKkKe yJaJaTh U [IePeMMEHOBBIBATD UX.
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u]

ITOoi1 KOMaH/Ie TIOCBsAIIeHa HOJbIIAst YaCTh TJIABBI 3, TOATOMY TaM OHA UCIIOJIb3YeT-
s ToBceMecTHO. BriepBbie ona nossisiercd B pasnene «Co3manue HOBOW BETKU»,
a BOJIBITUHCTBO e (PYHKIIMOHATBHBIX BO3MOKHOCTEH (BBIBOJL CIIUCKOB U y/IaJIeHUE)
paccMaTpuBaeTCs B pasjielie «YIpaBjieHnue BeTKaMi».

B pasnene «Cneskenne 3a BeTKaMi» MBI IOKA3aJ1, KaK BADUAHT KOMaH/Ib! git branch
-U WICTIOJTh3YETCS B CIEKEHIH 32 BETKAMU.

Haxomerr, Mbl paccMOTpesin, Kak aTa KoMaH/a (DyHKITMOHUPYET Ha HU3KOM YPOBHE
B pasjiesie «Cebrnku B Gity riasbr 10.

git checkout

Komanza git checkout ucromnb3yercs 17 iepexo/ia B IPYTYIO BETKY U BBITPY3KH CO-
NEPAKUMOTO BETOK B pabouyio Marky.

u]

B nepBwrit pa3 ona ymomunaetcs B pazzesie «CMeHa BeTOK» TJIaBbl 3 OTHOBPEMEHHO
¢ KoMaHI011 git branch.

MpI TTOKa3asIH, Kak ¢ MOMOIIbIO (rara - -track MHUIIMUPOBATD CJIEKEHME 32 BETKOM
B pasjiesie «Ciiexkenue 3a BETKAaMU» TJIaBbl 3.

MpbI nctos1b30BasM 3TY KOMaH/Ty € TTapaMeTpoM - -conflict=diff3 ams moBropHOTO
paspelnerus KOHGIUKTOB (dailios B pasaene «IIpumeHenue komanabl checkouts
TJIaBbl 7.

A B paszienie «Komania reset» Bce TOM e ry1aBbl 7 Mbl IIOAPOOHO PACCMOTPEJIH CBI3b
3TOM KOMaH/Ibl C KOMaHI0H git reset.

Haxkonerr, jetanu peanusaiiy 5T0i KOMaHIbl ObLIN OIICAHbBI B Pasfieie « YKasaTeb
HEAD» rnassr 10.

git merge
KOMaHlIa git merge CJIYyKUT U1 BCTaBKU CO/IEPIKNUMOTO OlIHOﬁ NJIN HECKOJIbKX BETOK

B Ty BETKY, B KOTOPOH BbI B JJAHHBII MOMEHT HaxoauTech. Ilocse aToro komania ABUraeT
TEKYILYIO BETKY K Pe3yJ/IbTaTy CJAUIHUSL.

a

BriepBbie komania git merge nosisisiercs B pasjiesie «OCHOBbI BETBJIEHUS» TJIABbI 3.
[Tocsie aTOro OHA B pa3IMuHbIX Bapuallusix, HO Jalile Bcero B (popme git merge <umsa
BETKU>, TJI€ YKA3bIBAETCS BETKA, COEPKUMOE KOTOPOIT BB XOTUTE CJIUTD, MOSBJISETCS
BO BCEX TJIaBax.

Mpbl pacckasanm BaM, Kak CJIUTb BCe UBMEHEHUS B OZIMH KOMMUT (cuctema Git ripu
HTOM BBITIOJTHAET CJAMSTHUE TAKUM 00PA30M, UTO B PE3yJIBTATE BOZHUKACT OJIMH HOBBII
KOMMMUT, He 3aII1ChIBasi HCTOPUIO BETKH, Ky/Ia BCTABJILIOTCS JAHHbBIE ), B CAMOM KOHIIE
pasgesia « OTKPBITHIH IPOEKT, BETBJIEHUE> TJIABBI .

B pasnene «Bosee c0KHbIE BAPUAHTHI CIVSTHUST> TJIABBI 7 MBI TIOAPOOHO PAcCcMO-
TpeJIn TPOoIlece CIMSHUS U JTaHHYI0 KOMAH/Ly, B TOM YHCJIe TaKOH ee BAaPUAHT, Kak
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-Xignore-all-whitespace, a Takxe ar - -abort, ITO3BOJISAIONUI TTPEPBATH MTPO-
GJIeMHOE CIUSTHUE,

O M5l HayunIIn Bac TPOBEPSITH MOATINCH Tiepe] TPOTIeY PO CINSHIS B TPOEKTaX, hC-
nospaytontx GPG-kittoun, B paszene «Iloammcs KOMMHUTOB» TJIaBBI 7.

Q Haxouer, B pazjeie «Ciusiiie 1o/jiepeBbeB» BCE TOU JKe IJIaBbl 7 Bbl TO3HAKOMUJINUChH
C TIPOIIE/LY PO CITUSTHUST JIBYX TI0/1/IEPEBHEB.

git mergetool

Komanza git mergetool mpocTo 3arpyskaeT BCIIOMOTATEIBHYIO ITPOTPaMMy TP BO3-
HUKHOBEHUU MPobJIeM co cavstaieM B cucreme Git.

Mbt Bkpartlie yIOMSHYJIU 0 Hell B pasjiesie « KonhIMKTLL 1Py cussHUM» IJ1aBbl 3, a TAKKe
10/1pOGHO TTOKA3aIIH, KaK C €€ TOMOIIBIO PEATN30BaTh COOCTBEHHbIN HHCTPYMEHT CJIMSTHIS
B paszesie «Bueunyue MHCTPYMEHTDL /1S CAUAHUS U UHAUKAIIMY U3MEeHeHni» r1aBbl 8.

git log

Komana git log ucmosb3yercst 1Jist 0TOOPasKEHUST TOCTHKUMON 3aTIMCAaHHOW HCTOPHH
TIPOEKTA, HAYNHaA C CaMOTO CBEKEro KOMMUTA. ITo YMOJIMaHUIO OHA IMTOKAa3bIBAET TOJIBKO
MCTOPHUIO BETKHU, B KOTOpOf/i Bbl cef/’lqac HaXOoanTeCh, HO MOJKHO HAaCTPOUTDH €€ Ha BBIBO/
MAaHHBIX CPa3y O HECKOJbKUX BETKaX. KpOMe TOTO, €€ MOKXHO ITPUMEHATD JIJIA MTHANKAITUN
paSJII/I‘lI/Ifl MEIKLYy BETKaMU Ha ypOBHe KOMMUTOB.

IT1a KoMaHa GUTYpUpyeT TPaKTUIECKH BO BCEX TJIABaX KHUTH, IEMOHCTPUPYS HAM
WCTOPUIO PA3JINYHBIX TPOEKTOB.

O Mbl MO3HAKOMUIIH BaC ¢ 9TOH KOMaH/I0# 1 Gosree-MeHee MoAPOGHO PacCMOTPEN
MeXaHU3M ee IpuMeHeHus B pasjene «IIpocmorp ucropun Bepcuiis riasol 2. Bol
Y3HaJIU, YTO HapaMeTpbl -p U --stat [03BOJIAIOT HOJMYYUTD IIPECTABICHUE O TOM,
YTO HOBOTO IOSIBUJIOCH B KaX/IOM KOMMUTE, a lTapaMeTphbl --pretty u --oneline
MPEJICTABIISIOT UCTOPHUTO GosTee TAKOHUYHO, 0COGEHHO MPH BBITTOTHEHNHT (DUITHT P
110 JlaTe CO3/IaHUs U aBTOPY.

Q B paspnene «Co3zpanme HOBOH BETKH» TJIABBI 3 MBI BOCIIOJIb30BATUCH MAPAMETPOM
--decorate /11 UHIUKAIIMY MECTOTIOJIOJKEH ST YKa3aTeseil BETOK B UCTOPUU KOMMU-
TOB. A mapametp - -graph mo3BOJINI HAM TIOCMOTPETh, KAK BBITJISIUT PA30IIEIIasics
HCTOPUSL.

O B paszaenax «Pabora B MaseHbKON TpyTIie» riaBbl 5 U «/[Mamna3oHbl KOMMUTOB»
[JIaBbl 7 Mbl IO3HAKOMUJIM BaC ¢ CUHTaKCUCOM branchA. .branchB, 1103BogI0IINM
KoMaHjie git log BHIOMPATH TOJBKO KOMMUTHI, IPUCYTCTBYIOMNINE B OIHOI BETKE, HO
OTCyTCTBYIOlIME B Ipyroil. B pasnene «/lnana3onbl KOMMUTOB» 9TOT IIPUEM I1PHU-
MeHSIeTCs I0BOJIbHO UHTEHCUBHO.

O Bpasnenax «IIpoTokonupoBanue causgauusi» u «[pu TOUKU» TIaBbI 7 MBI PACCMO-
Tpeau BapuaHThl CUHTaKcuca branchA...branchB u --left-right, nossosamomue
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YBUIETDH, YTO HaAXO/IUTCA B OJTHOH UJIU B ZIpyl"Oﬁ BE€TKeE, HO HE B HUX obenx cpasy.
KpOMe TOrO, B paszeJsie «HpOTOKOJII/IpOBaHI/Ie CJIMAHUA» MbI IIOSHaKOMMJIN BacC C I1a-
paMEeTPpOM —-merge, IOMOTaIoIUM ITPpN OTJIa/IKE KOH(bJII/IKTOB CJIMNAHNA, 1 IIOKa3aJIu,
KaK C [IOMOIIbIO TTapaMeTpa --CC YBUETb KOH(bJII/IKTbI CJINAHWA B UCTOPUU ITPOEKTA.

O B paszene «CokpanieHus ;KypHaia CChIITOK» TIaBbl 7 MBI TIOKA3aJIH, KaK [06aBIEHN-
eM K KOMaHJIe TapaMeTpa -g MOJKHO N36aBUTLCS OT HEOOXOAUMOCTH 06X0/Ia BETK,
a cpasy BBIBECTH JKypHAJ cChIIOK B Git.

Q B pasznene «Ilouck» riaBbl 7 MBI pacCMOTPENH, KaK € ITIOMOIIBIO TapaMeTpoB -S U -L
peai3yeTcst IOCTATOYHO CJAOXKHBII TTOMCK B McTopuy npoekTa. K mpumepy, ObLIo
MOKAa3aHO, KaK MOCMOTPETh UCTOPHIO PA3BUTUSI KAKOU-TUO0 (DYHKIIMOHATIBHON BO3-
MO’KHOCTH.

Q B pasnene «Iloamich KOMMUTOB» TJIaBbI 7 BBl YBU/IEJIN, KaK C TTOMOIIBIO TTapaMeTpa
--show-signature mokasarth B BBIBOJIe KOMaH/IbI git 1og Bce KOMMUTHI CO CTPOKOMN
IIPOBEPKHU B 3aBUCUMOCTH OT TOTO, KOPPEKTHO JIM OHU ITO/ITINCAHBDL.

git stash

Komanzia git stash mo3BosisteT Ha BPeMs CKPBITh He3aUKCUPOBAHHDIE HAPAOOTKH,
Korga rpebyercs ocBOOOAUTH pabouyIo IAlKY, a JeJaTh KOMMUT JJIsl He3aBePLIEHHO
paboThl BaM He XOYeTCsl. DTa KOMAH/Ia JIeTalbHO paccMOTpeHa B pasjesie «CKpbiTHe
U OYMCTKa» TJIABbI 7.

git tag
KOMaH,ZIa git tag TIO3BOJIAET MOJIYYUTD ITOCTOAHHYIO 3aKJIa/IKy Ha OTIPEICJIEHHYIO TOUYKY
B UCTOPpUU KO/1A. Kaxk IIpaBUJIO, OHA UCITOJIb3YETCA IJIAA TaKUX Bemeﬁ, KaK BEpCUM.

O STa KOMaHa BIEPBLIE TTOSIBUIACH 1 ObLIA IETATHHO PACCMOTpeHa B paszee « Terms
TJIABBI 2, 2 IOMPAaKTUKOBAJINCE C ee TIPUMEHEHNEM MBI B pasjienie «nerarudukarms
YCTOWYMBBIX BEPCUIT» TJIABBI J.

0 Kpome Toro, Mbl HayunsIM Bac codiaBath nojnucaniabie GPG-kiouom teru ¢ mo-
MOIIbIO (hj1ara -s v MPOBEPSTHh UX € TOMOIIbIO (yrara -v B paszene «lloamuce»
rJIaBHI 7.

CosMecTHas paboTa n 06HOBNEHNE NPOEKTOB

B cucreme Git He Tak y:k MHOTO KOMaH 1, TPEOYIOIIUX JOCTyIa K ceTr. [IpakTidecky Bce
KOMaH bl paboTaIoOT ¢ TOKATbHON 6a30it qaHHbIX. OHAKO B CUTYAIUH, KOT/Ia BBl XOTHTE
MOJIEJTTECS ¢ KOJUIEraMy PE3yJIbTaTaMU CBOETO TPY/Ia WIIH CKaYaTh 4y Kre HapabOTKH,
Ha MOMOII[b TIPUXO/IAT KOMAH/IBI I PAOOTHI € YAATEHHBIMI PEMO3UTOPUSIMI.
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git fetch

Komanza git fetch B3aumo/ieiicTByeT ¢ yiaJleHHBIM PEITO3UTOPUEM, CKAUUBAsi OTTY/Ia
BCIO OTCYTCTBYIOIIYO Y Bac HH(GOPMAIIHIO U COXPAHSISI €€ B JIOKAIbHOU Oa3e TaHHBIX.

d BHepBbIe MbI [IOKa3aJIM BaM 9Ty KOMaH/1y B pa3/ieJjie «V3Beuenue JaHHbIX N3 y/laJI€H-
HBIX PETIO3UTOPUEB» I'JIaBbl 2, a 3aTeM IIPpeACTaBUJIN PA/L IIPUMEPOB €€ IIPUMEHEHNA
B pasjiesie «YLIa]IeHHI)Ie BETKU» TJIaBbI 3.

Q Kpome TOTO, MBI HICTIOJIB30BAIN 9Ty KOMAHIY B Psijie mpuMepoB B pasnere «Comeii-
CTBUE TIPOEKTY» IJIABBI 3.

aB paszaeJie <<O6paH_[eHI/IH K 3aIlipoCaM Ha BRJIIOYEHNE» TJIaBbl 6 MbI BOCIIOJTb30BAJINCH
€10 [JIA U3BJICHEHHWA KOHerTHOﬁ CCbIJIKH, Hemameﬁ 3a IpeaejiaMi Halllero pa60qero
IIPOCTPAHCTBA, a B pa3/eJie «ITakeTwI» Ty1aBBI 7 BbBI Y3HaJ/I1, KaK U3BJI€Yb CCbIJIKY 13
ITakeTa.

Q B paspnene «Crenudukanms cCblIOK» riaBbl 10 MBI paccMOTpesTH crielaibHbIe Ba-
PUAHTHI CIIETUMUKAINN CCBIJIOK, TIO3BOJISIONTNE KOMaH/e git fetch oTKIOHATBCA
OT IIPEIIIATaeMOTO 110 YMOJIYAHUIO TTOBEIECHMS.

git pull

Komanpa git pull, o cyTu, mpejicTaBJsier coboit kombunaimio Git-komans fetch u
git merge. To ectb cucrema Git cHauasa u3BjekaeT HPOPMAIHIO U3 YKA3aHHOTO BAMU
YIAJEHHOTO PETIO3UTOPHS, & 3aTEM IIbITAeTCS BCTABUTD €€ B TEKYIIYIO BETKY.

O Kparko ata koMaH 1a Obliia olrcaHa B pasjesie «V3BieueHne JaHHBIX U3 YIAJTeHHBIX
PETo3uTOpHEB» TJIABHI 2, a B pasziesie «I[pocMOoTp yiasieHHBIX PeTto3uTOpreB» 9TOH JKe
IJIaBbI OBLTIO MOKA3aHO, KAK Y3HATb, K KAKUM U3MEHEHSIM TPUBEJIET €€ BhIOJHEHHE.

Q Kpowme Toro, B pasnene «Ilepemeriienue nocsie mepemMenieHus» rIaBbl 3 Mbl Y3HAJIH,
KaK 9Ta KOMaH/1a IOMOTAET PeliaTh MpoOJeMbl ¢ IePEMEIEHUSMU.

aB paszaeJie «HpOBepKa YAaJ€HHbIX BETOK» I'JIaBbI 5 Mbl ITOKa3aJin, KaK NCITI0JIb30BaThb
9Ty KOMaHy C URL-aZIpeCOM JUTST U3BJIE€UEHNST MBMEHEHUH 13 yaajieHHOTO PETo3un-
TOopuA 6e3 COXpPaHEHUA YKAa3aHHOT'O a/IpecCa B CIIMCKE.

O Hakoner, B pasznene «[loannch» ry1aBel 7 Mbl KPaTKO YIIOMSHYJIHU, YTO TTapaMeTp
--verify-signatures mo3sBoJget npoBepATh 3amudpoBannbie GPG-kiaodom
MOJITNCH CKAYNBAEMBIX KOMMUTOB.

git push

Komanpna git push ucrosb3yercs A5 B3aUMOIEMCTBUS C APYTUM PEIO3UTOPUEM,
BbIYUCJIEHUA JaHHBIX, KOTOPbIC €CTb B Bameﬁ JIOKaJH)HOfI 6336, HO OTCYTCTBYIOT TaM,
n rnepegayun 9TUX JaHHbIX B yHOMHHyTbeI peHOSI/ITOpI/Iﬁ. TaK KaK B TaHHOM CJiy4dae
TpebyeTcst MPaBo Ha 3allMCh B YysKOil Pero3uToprii, KOMaHa npuberaer K Ipoleaype
ayTeHTI/IQ)I/IKaHI/II/I.
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Q B nepsblii pa3 aTa KOMaH/1a MOsBUJIACH B pasfese «OTIpaBKa IaHHbIX B YaJleHHBIH
peros3uTopuii» raBbl 2. Tam MbI pACCMOTPEJIM OCHOBBI OTTIPABKY BETOK B Y/IaJICHHbIC
penosuropun. B paznesne «OTrnpaska JaHHBIX» TJIABbI 3 MbI TOAPOOHEE PACCMOTPEITH
crenndUKy MepechbUIKN BETOK, a B cIIeyIolieM paszerne — «Ciexkenue 3a BETKAaMU» —
BBl y3HAJIM, KaK HACTPOUTD B OTCJIEKNBACMBIX BETKAX aBTOMATHYECKYIO Tepe/iady
JAHHBIX B YIQJIEHHBIH periosutopuii. B pasmese «JIukBuzaims BeToK ¢ yIaJIeHHOTO
ceBepa» BCe TOM JKe TJIaBbl 3 Mbl BOCIIOJIb30BAIKCH (haaroM --delete, 4To6bI € MO-
MOTIThIO KOMaH bl git push yGpaTh BETKY ¢ yIaJIeHHOTO cepBepa.

Q B pasgene «ComeiicTBre TIPOEKTY» TIABBI 5 BBl HAWIETE PsI/T IPUMEPOB TPUMEHEHIST
KOMaH/Ibl git push st myOIMKaIMU JaHHBIX W3 BETOK B HECKOJBKUX y/IAJCHHBIX
PEIO3UTOPUAX OJTHOBPEMEHHO.

Q B paszene «ObMen Terami» rIaBbl 2 Mbl IOKa3aJId, KaK 9Ta KOMaHa 1ocJie 100aBJie st
mapaMerpa - -tags I03BOJIAET BBIKJIAAbIBATh B OOLINI JOCTYII CO3aHHbIE BAMU TEIH.

QO B pasaese «ITybankanus pesyasraToB peAakKTHPOBAHUS TTOAMOJLYJIsI> TJIABbI 7 MbI BOC-
M0JTb30BAJICH [TAPAMETPOM - -recurse-submodules, 4T0ObI IPOBEPUTH BO3MOKHOCTh
myGIMKaIK BCeX HAIIMX OAMOIYJIe epei nX (haKTIIecKoi OTIIPaBKON Ha cepBep.

Q B paszene «/Ipyrue KIMEHTCKUAE XyKI» TJIABbI 8 MBI KOPOTKO PACCMOTPENH XyK pre-
push, KOTOPBII MpejacTaBisierT coboil clieHapuil, 3alyCKaeMbIi 11epe]] OTIPaBKON
JIAHHBIX HA CepBep, YTOOBI TPOBEPUTH JOMYCTUMOCTD 3TOU OTIPABKU.

O Haxownerm, B pazaene «CrenmduKaIms CChIIOK /IS OTIIPABKU JaHHBIX Ha CEPBEP»
rraBbl 10 MBI paccMOTpPeTH TTPOIlece Mepeadnl JAaHHBIX ¢ TTOJTHON crermuduKanmeit
CCBLJIOK, a HE C MCIOJIb3YeMOii OOBIYHO COKPAIIEHHON Bepcueil. DTO MOBHIIIAET TOU-
HOCTb BBIOOPA JAHHBIX, KOTOPbBIE BBl XOTHUTE OTIIPABUTH B OOIIHIT OCTYIL.

git remote

Komanza git remote mpeacrasisger co6oit HHCTPYMEHT yIIPaBJIeHUS yAaJeHHbIMU
pertosutopusmu. OHa MO3BOJIsIET coxpaHsaTh AnuHEble URL-azgpeca B BUie MOHATHBIX
KOPOTKHX CTPOK, HAITPUMED «OTigin», 4T0 M30aBJISET BaC OT HEOOXOANMOCTH BCE BPEMSI
BBOJIUTH JUIMHHBIE ajipeca. Y Bac MOKeT ObITh HECKOJIBKO YaJeHHBIX PEIO3UTOPHEB,
a KoMaH/a git remote JaeT BO3SMOKHOCTD H0GABJISITh, PEAKTHPOBATh U YAAJSTh HX.

O [MoapobHO aTa KOMaH/A PACCMATPUBAETCS B pasJielie « YIaJleHHbIe PEO3UTOPUN»
TJIABbI 2, TJIe MPE/ICTABJICHBI MTPOIECCHl BBIBOJIA CITUCKA Y/IATCHHBIX PEIIO3UTOPHUEB,
ux H00ABJIEHVSI, yIATIECHUSI U IePEUMEHOBAHSI.

Q Omna nogsJseTcs MPaKTHYECKU BO BCEX ITOCJIEYIONINX [JIaBaX, IPUUEM BCEI/Ia B OJJHOM
1 TOM Ke cTaHZapTHOM dopmate git remote add <umsa> <url>.

git archive

Komanpa git archive coszmaer apxuB daiiia 13 omnpeneseHHOro cHuMKa mpoekta. C ee
MOMOTIBIO0 MBI co3ftay tarball-apxus mpoexTa /st epeiaun ero o CEeTH B pasjiesie
«ITogroToBKa YCTOWYNBOI BEPCUU»> TJIABBI J.
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git submodule

Komanja git submodule ucrnosib3yercs A ylpaBjaeHUS BHEITHUMU PETIO3UTO-
PUSIMU, BJIOKEHHBIMU B HAIU OObIYHbIE PEIIOZUTOPUHU. B POJIM TAKMX BJIOKEHHBIX
PEO3UTOPUERB MOTYT BBICTYIIATH OUOIMOTEKY UK JIPYTHE PECYPChI OOIIETO OCTYIIA.
Y xomanzbl submodule ecTb psz BHyTpeHHUX KomaH/ (add, update, sync u T. 11.) 171
YIPaBJIEHUS TAKUMU pecypcamMu. ITa KOMaH/a MOJHOCTBIO onucana B pasaene «Iloz-
MOJTIyJIA» TJIaBbI 7.

[MpoBepka n cpaBHeHUe

git show

Komanpa git show BeiBoguT Git-00beKTHI Ha 3KPaH B IPOCTOM U ITOHSITHOM MOJIb-
3oBaresisiM Buje. OOBIYHO OHA TPUMEHSIETCSI [IJIsI TIOJIyYeHUsT HH(MOPMAIIUHU O TeTe
NJIN KOMMUTE.

a BHepBbIe MbI BOCITOJIb30BaJIMCh €10 B pa3/ieJie «Teruc KOMMEHTapUAMMW» I'JIaBbl 2 JJIA
BbIBO/la CBEZIEHI/HjI O Tere, cHaOKEeHHOM KOMMECHTapHeM.

O 3arteMm MbI IPUOETIIN K 3TOM KOMaH/ie B pasziesie «Bbibop Bepcuus» TiaBbl 7, 4TOOBI
0TOOPA3UTh KOMMUTBI B 3aBUCUMOCTHU OT BHIOGPAHHOI BEpCHU.

Q OaHUM U3 CAMBIX MHTEPECHBIX IPUMEPOB IIPUMEHEeHU I KOMaH /bl git show mpo-
JIeMOHCTpUpoBaH B pazzeJie «Ciansgnue ¢hailjioB BpyuHyIo» IJ1aBbl 7, Ile TOKa3aHo,
KaK M3BJIeYb Ollpe/ie/ieHHOe co/iep:kuMoe (haiisa Ha pa3HbIX CTaUAX KOH(MIUKTA
CIUSHUSA.

git shortlog

Komanna git shortlog kpaTko BOCIIPOU3BOAUT BBIBOJ KOMaH/bl git log. Ona nipu-
HUMaeT MHOTHE U3 TTapAMeTPOB 3TOM KOMaH/Ibl, HO BBIBOJIMT HE CITUCOK BCEX KOMMUTOB,
a TOJIBKO X KpaTKOe OIHcaHue, CrpyniupoBaHHOe 110 aBTopaM. B pasznenre «Komania
shortlog» ri1aBbl 5 BbI HaiigeTe IpUMep CO3AAHM ¢ HOMOIIBIO HTOM KOMAH/Ibl AKKYPaTHOM
CBOJIKI KOMMMTOB.

git describe

Komara git describe paboTtaeT co BCeM, 4TO MOKHO TPAKTOBATH KAaK KOMMHUT, BHIBO-
111 yIOOHYIO [I7TsT YTE€HUsT Hen3MeHsieMyTo cTpoky. OHa co3/1aeT ommcane KOMMHUTA, 4TO
SIBJIIETCST XOTS U He TaKOH OIHO3HAYHOM, 3aT0O H0JIee TOHATHO XapaKTePUCTUKOMN, YeM
KOHTpoJsibHast cyMmma SHA.

MbI ucnosib30Bas KOMaHIy git describe B pasnenax «lenepaiiust Homepa cOOPKU» U
«IToxroroBka ycToitunBoil Bepcuus» TJIaBbl 5 [JIs TeHepaIny HA3BaHusT HaIero (aiiia
C HOBOH Bepcueil.
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OTnapgka

B cucreme Git ectb KOMaH/ibl, ITOMOTraromue B 1poiecce oTjaa/iIku NCKaTb HpO6JIEMHbI€
MecTa B kozie. OHU MMO3BOJISIIOT HE TOJIBKO OTCJIC/IMTb MOMEHT BOSHUKHOBECHU A HpO6JIeMbI,
HO U HAlTH ee IIPpUYKNHY.

git bisect

Komanza git bisect npezacrasisier co60il Upe3BbIUAIIHO TTOJIE3HBIH HHCTPYMEHT OT-
JIAJIKH, TI03BOJISIST TIYTEM aBTOMATU3UPOBAHHOTO JBOUYHOTO TTOMCKA HAUTH KOMMMUT,
B KOTOPOM B IIePBbIii pa3 BosHKKIa IIpobeMa. OHa IOJIHOCThIO PACCMOTPEHA B paseie
« /| BOMYHBIN TOMCK» IJIaBbl 7.

git blame

Komanya git blame orkpbiBaeT npuMeyanus K ailiry, ykaspiBaiolue, Korja U KeM B
HOCJIeIHNI Pa3 pelakTUpoBaiach Kaxaas crpoka. OHa oMoraet HalTH Yesl0BeKa, KO-
TOPOMY MO’KHO 33J1aTh BOIIPOCHI 110 MIOBOJLY KOHKpeTHOTrOo (parmenta koja. JletanbHo
aTa KOMaH/la paccMaTpuBaeTcs B pasjedte «IIpumedanus k daiinams» riaasbl 7.

git grep

Komanza git grep 103BOJISIET JIETKO HAWTH CTPOKY HJIK PETYJ/IAPHOE BhIPAsKEHHUE B JTI000M
(aiize Balero Koga, B ToM 4rcJIe B 6oJiee cTapbix Bepeusix mpoekTa. OHa ncuepIbiBaole
omncana B pazznene «Komanga Git Greps» raBsl 7.

NcnpaBneHus

B Git ectp Tpynma KoMaH[, pacCMaTPUBAOIINX KOMMUTBI C TOUKH 3PEHUS BHO-
cuMbiX uMu udMenernit. MaKTUIECKH 1IETTOYKA KOMMUTOB BOCIIPUHUMAETCS KaK
1ernoyka ncnpaniaeHnii. VIMEHHO B TaKOM CTHJie 3TH KOMaH/Ibl TIOMOTAIOT HaM yTIpaB-
JIATH BETKAMH.

git cherry-pick

Komanza git cherry-pick 6epeT M3MEHEeHNA, BHOCUMbIE OJTHUM KOMMUTOM, U ITBITAETCA
MOBTOPHO MPUMEHUTH UX B BIJI€ HOBOTO KOMMUTA B TEKYIIEH BETKE. DT BO3SMOXKHOCTD
110JIe3Ha B cmyaum/l, Korzia HyDKHO B34Tb U3 BETKU OJIH NJIU /IBa KOMMUTAQ, a HE CJIUBATh
BeTKy IIEJINKOM CO BCEMU BHECEHHbIMU B HEE€ U3SMEHECHUAMMU. STOT HpOLIGCC OIINCbhIBACTCA
U JIeMOHCTpUpYeTcs B pasziesie «CxeMa ¢ mepeMereHneM 1 0TOopoM» TJIaBhl 5.

git rebase

Komanza git rebase mpezcTaBisieT co60i aBTOMATH3UPOBAHHYIO BEPCUTO KOMAHIIBI
cherry-pick. Ona onpezensieT HabOP KOMMHUTOB U TI0 OUY€PE/I BRIOUPAET 13 HUX JJAHHbIE,
Kak Obl TIEPEHOCST BETKY Ha HOBOE MECTO.
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Q Ilporemypa nepemerieHns IeTaIbHO pacCMOTpeHa B pasziedie «Ilepemertienme ranubx»
riasbl 3. KocHynues Mbl 1 ipo6ieM, BOSHUKAIOIINX B TIPOTIECCE COBMECTHON PabOThHI
[PH TIEPEHOCE yiKe OMyOIMKOBAHHbBIX BETOK.

Q IIpaktrueckuil TpuMep MPUMEHEHUS ATOM KOMaHBl PACCMOTPEH B pasese «3a-
MEHa» TJIaBbI 7, TJie MbI PasOWIM UCTOPHIO TIPOEKTA HA J[Ba PEIMO3UTOPHS, Oy THO
BOCTIOJTB30BABITINCH (P1aroM - -onto.

Q Mbl 3a/1€icTBOBAJIN 3TY KOMAHJLY TIPU pas3pelieHn KOH(IINKTa CIUAHNS, BOSHUKIIIETO
B IIpoliecce repeHoca B paszese «Komana rerere» riabl 7.

O Kpowme Toro, B pasziene «PerakTnpoBanme HECKOJIBKIX COOOITEHNT (hrKcaInms Tia-
BBI 7 MBI IICTIOJIB30BAJTH 3Ty KOMAH/Iy B MHTEPAKTUBHOM CIleHAPUHU, UHUITMTUPYEMOM
rapaMeTpoM -1i.

git revert

Komanpa git revert, o cyTn, aBisgeTcst aHTUIOIOM KOMaH/Ibl git cherry-pick. Ona
CO3/1aeT HOBBIF KOMMMUT, KOTOPBI IEHCTBYET TNaMeTPATbHO TPOTHUBOTIOIOKHO IEJT€BOMY
KOMMMTY, OTMEHSIST BCE BHECEHHBIE TTOCIeTHIM U3MeHeHMs. Mbl BOCIOIb30BAINCH €10
B paszesnie «OTMeHa KOMMUTA» TJIaBbI 7 711 OTMEHBI Pe3YJIbTaTOB CIUSTHUS.

DNeKTPoHHAs rnoyTa

MuoskectBo ucnosb3yionux Git mpoekTos, BKovast camy cuctemy Git, ak THBHO TI0/1-
JePsKUBAIOTCS Yepe3 CIIMCKU pacchliiku. B cucremy Git BCTpoeHO HECKOIBKO HHCTPYMEH-
TOB, 0BJIETYAIOIUX HTOT MIPOIECC, OT FEHEPAIIMU UCTIPABJIEHUH, KOTOPbIE MOKHO JIETKO
OTIIPABUTD 110 AJIEKTPOHHOM 1TOYTE, 710 TPUMEHEHUS 9TUX U3MEHEHU HerocpeiCTBEHHO
13 nmanku «Bxozsimes.

git apply

Komanjia git apply npumensieT uctpaJieHus, Co3/lanHble KoMaHon git diff unu naxe
KomaHzoi GNU diff. Ee melicTBue mpakTUYeCKU aHATIOTUYHO IeUCTBUIO KOMaH/IbI patch,
XOT$ €CTh U Psiji MeJIKUX oT/iduii. IIporiecc ipuMeHeHns: 5TOH KOMaHIbl 1 06CTOSATE N b-
CTBa, B KOTOPBIX OHA MOKET II0TPeOOBaThCs, Mbl OIUCAIN B pasjee «Vcnpasienus,
MPUCJIaHHBIE TI0 TTOYTE> TJIABBI O.

git am
Komanpna git am ucriosib3yercs sl IpUMeHEeHUsT UCTIPABJIEHUN U3 SITUKA BXOISAINX

co00IIeHMiT, 0cOOEHHO ecain OH HaxoauTest B (hopmare mbox. Ona Tpebyercst, Korjia Bbi
MoJTy4aeTe UCHPABJICHUS 10 SIEKTPOHHON MOUTE U XOTUTE MPUMEHUTH UX K ITPOEKTY.

Q I[Ipumenenne komaHbl git am, B TOM yncJie ¢ mapameTpamu --resolved, -i u -3,
paceMoTpeno B pasjiesie «Komana am» r1aBbr 5.
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Q CymectByeT HAOOP XYKOB, KOTOPbIE MOTYT OKa3aThCsl TIOJE3HBIMY B PabOUNX CXeMax
C UCIOJIb30BaHNeM KoMaH/Ibl git am. Bee onm paccmoTrpensl B paszesie «XyKd 711
paboTHI € BJIEKTPOHHON TIOUTOI» TIaBbHI 8.

O MbI TakKe BOCIIOJIb30BAMUCH 9TOM KOMAH/I0M, 4T0ObI IPUMEHHUTD UCIIPABJIEHUS U3
3arpoca Ha Braodenus B popmare GitHub B pasjene «YBegomueHus 1o 2J1eKTpOH-
HOM 11oYTe» TJIaBbl 6.

git format-patch

Komansa git format-patch reaepupyer Habop uctpasienuii B (hopmate mbox, KOTO-
pble MOKHO OTIIPABUTh B CIIUCOK pacchlIku. [IpumMep cozeiicTBIs MPOeKTy IOCPeCTBOM
JIAHHO KOMaH/[bI ObLIT pacCMOTPEH B pasfiesie « OTKPBITHII TPOEKT, 3JIEKTPOHHAS TOUTa»
IJIaBbI J.

git send-email

Komanna git send-email npumensercs /i OTIPABKY 110 3JIEKTPOHHON 1TOYTE UCIIPAB-
JIEHUH, creHeprpoBaHHBIX KoMaH/10H git format-patch. [Ipumep BkiIama B 1poexT ¢ uc-
M0JIb30BAHUEM ATOIM KOMAH/Ibl BbI HaiizieTe B paszese « OTKPBITDIHM ITPOEKT, 2JIeKTPOHHAS
OYTay TJIABBI J.

git request-pull

Komanza git request-pull remepupyer mpuMep Tea COOOLIEeH s I OTIPaBKU. Eciu
Y BacC €CTb B€TKa Ha OTKPbITOM CEPBEPE N Bbl XOTUTE MMOAEJIUTHCA C KEM-TO pe3yJbTaTa-
MM CBOETO TPpyZa, HE OTIIPABJIAA UCIIPABJIE€HUA 110 SHGKTPOHHOﬁ Tmo4rTe, 3aIllyCTUTE 3Ty
KOMaHAy U IMMONIJINTE MTOJIy4aTeJIto BbIBOJIMMbIE €10 JaHHbIEC.

[Iporecc mpumeneHMst KOMaH/ bl git request-pull MBI TIPOIEMOHCTPUPOBAIH B Pa3jiesie
«OTKPBITHIH IPOEKT, BETBJICHIE> TJIABBI J.

BHewHme cuctemol

B cucreme Git ecTh psii KOMaH /1T UHTETPAIINH C IPYTUMHU CUCTEMAMH KOHTPOJIS
BEpCUTL.

git svn

Komanza git svn ucrionbayercst st pabotsi ¢ Subversion-cepepom. IToO 03HAYAET, UTO
BBI MOJKETE UCTI0JIBb30BaTh crcteMy Git B KauecTBe KIWEHTA JIJIST TOJTyIeHUsT M3MEHEHWI
¢ Subversion-cepsepa 1 OTIIPaBKH Ty/1a COOCTBEHHBIX KOMMUTORB. JTa KOMaH 1a TOJPOOHO
paccmarpuBaercs B paszene «Git u Subversion» riasbr 9.
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git fast-import

JlJtst ApYTHUX CHCTEM KOHTPOJISI BEPCUU U JIJISE UMIIOPTA MPOU3BOJIBHBIM 06Pa3oM OT-
(hopMaTHPOBAaHHBIX JAHHBIX TIPUMEHsIeTCs] KoMana git fast-import. Ona GuicTpo
mpeobpasyer jaHubie B hopMat, noHsTHbIi cucreme Git. TToapoOdHO oHA paccMOTpeHa
B pasjesie «/Ipyrue BapuaHThl UMIIOPTa» TJIaBbl 9.

ALMWHUCTPUPOBAHUE

IIJIH T€X, KTO 3aHUMAETCA aIMUHUCTPUPOBaHUEM Git-peHOSI/ITOpI/IeB NJIN XO4Y€T BHECTU
KaKue-To IJ100aIbHbIe HCIIpaBJIEHUA B IIPOEKT, CUCTEMA Git IIpeaoCTaBJ/IAECT Ha60p ajl-
MUHUCTPATUBHbBIX KOMaH/I.

git gc

Komansa git gc samyckaer B peosuTopun cOOPIUK MyCOpa, YAAJsis U3 Gasbl JaHHBIX
HEeHY KHBIE (hailJibl, a Bce OCTAIbHOE YITaKOBbIBas B GoJiee KOMITaKTHBIH popmat. OObIu-
HO 9Ta KOMaH/[a 3aITyCKAETCS aBTOMATUIECKH, HO TIPY JKEJIAHUU €€ MOKHO BBI3BATh U
BpyuHyto. [IprMeps! ee pUMeHeHMst OB PacCMOTPEHBI B pasjeiie «O6¢myKuBaHme
perno3uTopusi» rasbl 10.

git fsck

Komanza git fsck caysKut 17151 TpOBePKI BHYTpeHHe T 6a3bl TAHHBIX HA HATUYHE OTTUOOK
U yTpaTy LeJOCTHOCTU. MBI BOCIIOJIb30BAIUCH €10 BCero OUH pa3 B pasjeie «Boccranos-
JieHVe MTaHHbIX» TIaBbl 10 715 ToncKa HeOCTIRUMBIX HI TT0 OTHOH CCBLITKE 0OBEKTOB.

git reflog

Komanzia git reflog mpocMaTpuBaeT BO BpeMsi Baliell paGoThl sKYPHAJ TOJIOKEHUST
BEPIIUH BETOK C IEJIbIO TTIOUCKA KOMMUTOB, KOTOPBIE MOTYT OBITH TIOTEPSIHBI [IPU TIEPE-
3aIMCH UCTOPUM.

O B ocHoBHOM 3Ta KOMaHja paccMaTpuBajach B pazjesne «CokpalieHus KypHaia
CCBLJIOK» TJIaBBI 7, TJie MBI [TOKA3aJT1 CTAHAAPTHBIN BADUAHT €€ TPUMEHEHN s, a TAKKe
BOCITOJTb30BAJTNCh BapuaHTOM git log -g /711 TpocMOTpa TeX JKe CaMbIX JJAHHBIX,
KOTOPBIE TIPEJI0CTaBIgeT KoMan/a git log.

0O Ha mpakTuke MbI TPUMEHUIIN TY KOMAH/Y JI/ISI BOCCTAHOBJICHUS yTPAY€HHOW BETKH
B pasjesie «BoccranoBienne ganabix»> riasbi 10.

git filter-branch

Komanzia git filter-branch mo 3ajanHOMY 1abJIOHY TIEPEMTUCHIBAET COMEPKIMOE
KOMMUTOB, MTO3BOJISIS, K TPUMEPY, TIOJHOCTBIO YAAIUTD (halia n3 UCTOPUN WJIH U3BJIEUD
BO BJIOKEHHYIO MTATIKY Pe3YJIBTaThl (DUIIBTPAIINH 1IEI0TO PETO3UTOPHSL.
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Q B paszuene «Yaanenue ¢aiina 13 BceX KOMMUTOB» [JIABbI 7 MbI OObSICHUIINA MEXaHI3M
paboTHI 9TO KOMaH/[bI U TIO3HAKOMUJIMCH C TAKMMM €€ TTapaMeTpaMi, Kak - - commit-
filter, --subdirectory-filter u --tree-filter.

Q B pazgenax «Moct Git-p4» n «TFS» riaBer 9 Mbl BOCTIOTB30BAINCH 3TON KOMAH/ION
JU7IST TPUBE/ICHUS B HY>KHBI BUJT UMITOPTUPOBAHHBIX BHEIITHUX PETIO3UTOPHEB.

Cny>kebHble KOMaHAabl

B 5T0i1 KHUTE BBI Hall/leTe U Psijil HUBKOYPOBHEBDIX CJIYKEOHBIX KOMAH/L.

O Bo-nepBbIX, 5T0 KOMaH/a 1s-remote, ¢ IOMOIIbIO KOTOPOH B paszene «O0paiieHust
K 3aITpocaM Ha BKJIIOYeHHEe» TJIaBbl 6 Mbl TPOCMATPUBAJIN CCHIJIKU HA CEPBEPE.

Q Mbl npuMeHsIM KoMaHIy 1s-files B Takux pas/esax raBbl 7, kak «Coansgaue daii-
JIOB BpyuHYt0», «KoMman/a rerere» u «VHIEKC», 9UTOOBI OHSITH, KAK HA CAMOM JIeJie
BBITJISAUT 00J1aCTh UHAEKCUPOBAHMSL.

Q Kpowme Toro, B pasziesie «CCbIKK U3 BETOK» TJIaBbl 7 YIIOMUHAETCS KOMaH/IA ev-
parse, MO3BOJISIIONIAST IPAKTHYECKU JIOOYIO CTPOKY TpeBpatutTh B SHA-00beKT.

Q T[Moxasisoliee GOJMBITHHCTBO HI3KOYPOBHEBBIX CITY/KEOHBIX KOMaH/| PACCMOTPEHO
B mocBsITeHHON 1M rirase 10. B 1pyrux riiaBax Mbl CTapajnch MO0 BO3MOKHOCTH 13-
6eraTh IPUMEHEHUS 9TUX KOMAH/I.
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