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PacnpegeneHHas cuctema ynpaBneHUsi BepCUsamMum
Git. Yactb 1: BBegeHue

B aToi ctaTbe B 06WMX YepTax, pa3obpaHHbl XapaKTePUCTUKN CUCTEM KOHTPOIS, pacckaszaHo 06 X apXUTEKTYpe U
OCHOBHbIX 0COBEHHOCTSAX paccmMaTpyMBaeMoro npunoXxeHusi. Kpome toro, nponsseneH 0630p HblHE CYLLIECTBYHOLLMX
nHTepdericoB ansa pabothkl ¢ Git.

CBo60oAHbIN XypHanucT, paspaboTunk MO. C 2006 roga ABnseTcst CTyAeHTOM YHUBepcuTeTa VIHdpopmaLmoHHbIX TexHonormn MexaHuku
OnTtukn kadeapbl KomnbtoTepHbix TexHonormn (CMery MTMO, KT).

26.01.2010

1. BBepgeHue

Bo Bpemsi paboTbl Ha NPOEKTOM ero y4acTHUKU HYacTo CTankmMBalTCca ¢ NpobrieMaMmn CUHXPOHU3aUnn 1
BeJEeHUs ucTopun (pannos, peLlnTb KOTopble NOMOratT cucTemsl yrnpaerneHust sBepcuammn (CYB). Llenb
3TOW Cepumn cTaTen — NO3HAKOMUTb YMTaTens ¢ npuHumnamm pabotel CYB 1 nogpobHo paccmoTpeTb
OAHyY 13 HUMX, a uMeHHo Git. Nouemy Git? B nocnegHee Bpemsi aTa cuctema HabupaeT NonynsipHOCTb, U
ee BaxHOCTb Ans ceobogHoro MO (n gnga npoekta GNU/Linux, B 4aCTHOCTN) CITIOXXHO NEPEOLIEHUTD.

Mbl nocnegoBaTenbHO, B 06LLMX YepTax, pa3bepem XxapakTepUCTUKN CUCTEM KOHTPONS, pacckaxem o6
NX apXMTEKTYpe N OCHOBHbIX OCODEHHOCTAX paccmaTpmBaeMoro npunoxeHusa. Kpome toro, caenaem
0630p HbIHE CYyLLECTBYOLWNX NHTEpdencoB ans paboTsl ¢ Git.

ABTOp CO3HATENBbHO ONycKaeT TEPMUHOMNOMMNIO PDYHKLMIA, KIOYEN N MPOYMX TOHKOCTEN, YTOBbI YETKO,
SICHO 1 B obLLeM BMae npeacTtaBuTb Bam KapTuHy. [laHHast ctaTba npegnonaraeT, YTo YitaTternb 3HakoM
¢ Unix-nogo6Hbimu onepaumoHHbiMu cuctemamm (OC), a Takke nmeeT 6a3oBble 3HaHUA B 06nactu
anropuTMUKN 1 MHPOPMATUKM B LIENTOM.

B cneayowmx matepuanax Mol yrinybumcs B CTpykTypy u dounococuto Git, cneundumky aton cuctemsl n
TOHKOCTU NpaKTUyeckor paboTbl ¢ HeN. 3aBepLUMT UMK cTaTbda 0 B3anmogencteum Git ¢ gpyrumm CYB
(Takmmu kak Subversion, CVS, Mercurial n gp.).

2. Git — 310 ...

Git — aT0 pacnpegenéHHas cuctema ynpaeneHus sepcusamm annos. Kog nporpammel HanmcaH B
OCHOBHOM Ha si3blke C. MpoekT 6bin co3aaH JNluHycom Topsanbacom B 2005 rogy Ansa ynpasneHus
pa3paboTkon aapa Linux n, kak 1 GNU/Linux, sBnseTtcst cBo6oaHbIM NnporpammMHbiM obecnedeHmem (M10),
npu 3TOM CTOPOHHEE Mcnornb3oBaHne nogunHsaetcsa nuueHsnn GNU GPL Bepcum 2. BkpaTtue gaHHoe
cornalleHne MoXHo oxapaktepmsoBaTtb kak 10 co cBOGOAHLIM KOOOM, KOTOPOE AOIMKHO pa3BUBaTLCA
OTKPbITO, T.e. N0OON NporpamMmMuUCT BNpaee NPOAOIKUTL COBEPLUEHCTBOBaHME NpoekTa Ha Nntobom ero
aTane. 3a cBOe HeJonroe BpeMS CyLeCcTBOBaHMA JaHHasa cuctema Gbina BBegeHa MHOrMMU BeQyLMMMU
paspabotunkamu. Git ucnonb3yeTcsa B Takux n3BeCTHbIX Linux-coobiecTBy npoektax, kak Gnome, GNU
Core Utilities, VLC, Cairo, Perl, Chromium, Wine.

3. Cucrtembl ynpaBneHusi Bepcusimm

Cuctembl ynpaeneHus sepcunamm (Version Control Systems) — ato nporpammHoe obecneveHue,
npu3BaHHOE aBTOMaTU3MpPOBaTb paboTy ¢ uctopmen anmna (Mnu rpynnel gannos), obecnevmTb
MOHUTOPUHI U3BMEHEHWUIN, CUHXPOHN3ALMNIO AAaHHbBIX 1 OPraHNM30BaTh 3aLLMLEHHOE XpaHUULLE NPOeKTa.
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Kopoue roBopsi, OCHOBHas 3afaya CMCTEM yrnpaBieHNs BEPCUSIMU — YNPOCTUTb paboTy C M3MeHsIoLLEeNca
nHdopmaumen. Pasdbepem obwmin Bua pas3paboTkm Ha Npumepe.

MpeanonoXxmm, ecTb HEKUIN NPOEKT, KOTOPbLIV Bbl pa3pabaTtbiBaeTe, HECKOSbKO OTAENOB NPOrpaMMUCTOB
N Bbl — KOOpAMHATOP (MK pykoBoauTesb). [10 OTHOLWEHMIO K CUCTEME KOHTpons, 6yab To cepep (ecnu
peyb naeT O LeHTpanM3oBaHHOW CUCTEME) UMK NoKanbHasa MaluvHa, nobor pa3paboTumk npoekTa
OrpaHuyeH TONbKO NpaBamu AOCTyNa Ha U3MEHEHUE /U YTeHne BEPCUin hansioB 4aHHOrO XpaHunImLa.
B nto6Gon MOMEHT Bbl MOXeTe caenaTb OTKaT AaHHbIX 40 Heobxoaumon Bam Bepcun. Bbl, Kak
KOOpPAMHATOP, MOXETEe OrpaHnyYnTb 4OCTYN onpeaeneHHbIM Nosb3oBaTensam Ha 06HOBNEHVE BEPCUN
danna. Takke CYB npegocTtaBnsieT nHtepdenc HabnogeHus u novucka Bepcuin pannos. Hanpumep,
MOXHO co3aaTb 3anpoc: “I'Ae 1 koraa MEeHSNCa SaHHbIN KyCOK koga?”.

Cunctema npeanonaraeT 3alWmLLEHHOE XpaHEHNE AaHHbIX, T.€. Ntobo XpaHUMbI B HEN BNok umeeT
MHOXECTBO KIOHOB. Tak, HanpmMmep, Npu NOBPEXAEHMUM KaKkoro-nmbo darna Bbl CBOEBPEMEHHO MOXeETe
3aMeHUTb ero Konuen. [Ana ymeHblleHna obbemMa AaHHbIX NPOEKTa YacTo UCMONb3yeTca AenbTa-
KOMMpeccus — Takon BUA XpPaHEHWs1, NPU KOTOPOM XPaHATCA HE caMu Bepcumn dhanna, a TonbKo
N3MEHEHNs1 Mexay nocregoBaTeNbHbIMU PEBU3USIMMN.

4. OTnuyus pacnpe.qenéHHblx CUCTeM ynpasrieHnsa Bepcusamm
PacnpegenéHHble cuctemsl ynpasneHms sepcnammn — ato CYB, rmaBHON NnapagnrMon KOTOPbIX ABMASETCS
nokanusaumsa gaHHbIX Kaxaoro paspaboTtyvka npoekta. MiHbiMu cnoBamu, ecnu B LLeHTPanm3oBaHHbIX
CYB Bce gencTBus, Tak U nHade, 3aBUCAT OT LieHTparnbHoro obbekTa (cepsep), TO B pacnpeeneHHbIX
CYB kaxabin pa3paboTynk xpaHUT co6CTBEHHYO BETBb BEPCUIN BCErO NpoekTa. YA00CTBO Takom
CUCTEMbI B TOM, YTO KaXXAbl pa3paboTymk MMeeT BO3MOXHOCTb BECTU paboTy HE3aBUCMMO, BPEMS OT
BpeMeHU 0OMeHMBasACb MPOMEXYTOYHbIMM BapraHTaMu 0ansios C APYrMMn y4acTHUKaMM NPOeKTa.
PaccmoTprm 3Ty 0co6eHHOCTb, NpoAomkas npeablayLmm npumep.

Y kaxgoro paspaboTyumka Ha MallnMHe eCTb CBOW NOKalbHbIA PEeNo3nTOPUn — MECTO XPaHEHUSI BEPCUI
davinos. PaboTa ¢ gaHHbIMU NpoOeKTa peanu3yeTcs Haa BallMM FIOKanbHbIM peno3MTopreM, U Ans 3Toro
HeobsA3aTenbHO NoAAEePXXMBaTb CBA3b C OCTalNbHbIMU (NYCTb AaXe U rMaBHbIMW) BETBAMU pa3paboTku.
CBA3b C pyrumun penosntopnusaMm NoHagodbunTca NuLlb NPY N3IMEHEHUU/YTeHnN Bepcuin hannos Apyrux
BeTBen. [1pn 3TOM Kaxabln y4acTHUK NPOeKTa 3afaeT npaBa COOGCTBEHHOrO XpaHUNULLA Ha YTeHne n
3anucb. Takum obpasom, Bce BeTBM B pacnpegeneHHbix CYB paBHbl Mexay cobou, 1 rmaBHyH 13 HUX
BblaensaeT koopauHatop. OTnnyne rmaBHOM BETBU NULLbL B TOM, YTO HA HEE MbICIIEHHO ByayT paBHATLCS
pa3paboTunKu.

5. OCHOBHbI€ BO3MOXHOCTU U ocobeHHocTH Git

CTtout ckasaTb, 4TO cucTeMa ecnm 1 He npoussena ypop, TO HEMHOIO BCKOMbIXHYa coobLLEeCTBO B
obnactn CYB cBOeW HOBM3HOW 1 Npeanoxuna HOBbIN NyTb pa3sutus. Git npegoctaBnsaeT rmbkmne n
NPOCTbIE B UCMOMb30BaHNM MHCTPYMEHTbI AN BeAEeHNUsSI UCTOPUM NPOEKTa.

OcobeHHocTblo Git siBnsieTca 10, 4TO paboTa Hag BepCcusiMn NPOEKTa MOXET MPOMCXOANTb HE B
XpOHOnormyeckom nopsigke. PaspaboTtka MOXeT BECTUCh B HECKOMbKMX MapansernbHbiX BETBAX, KOTOPbIe
MOTYT CNMBaTbLCA N pa3faensitbCs B 06O MOMEHT NPOEKTUPOBAHUS.

Git — goBonbHO rMbkas cuctema, n obnacTb €€ NPUMEHEHUS OrPaHNYNBAETCS HE TONMbKO cdhepon
pa3paboTkun. Hanpumep, XXypHanucTbl, aBTOpbl TEXHUYECKOW NUTEpaTypbl, aoMUHUCTPATOPbI,
npenogaBaTenu By30B BMOSIHE MOTyT UCNONb30BaTh €€ B CBOEM poae AeATenbHOCTU. K TakoBbIM
3agavyamM MOXXHO OTHECTU KOHTPOJTb BEPCUI KaKOM-NNOO0 LOKYMEHTaL MK, AOKNaAa, AOMALUHUX 3a4aHUN.
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Bblaenum ocHoBHble oTnnuna Git oT gpyrux pacnpeaeneHHbIX 1 LeHTpanu3oBaHHbix CYB.

ApxuTekTtypa Git

SHA1 (Secure Hash Algorithm 1) — 310 anroputm kpuntorpadudeckoro xewmpoBaHus. Kaxabin ann
BaLlero npoekta B Git coctont n3 umeHn n cogepxanus. ims — ato nepebie 20 6aNTOB AaHHbBIX, OHO
Harns4Ho 3anucbiBaeTCs COpoOKa CMMBOSIaMn B LLUECTHaAUATEPUYHON cucTeMe cuMcneHns. [JaHHbln Koy
nosfy4aeTcs XelmpoBaHMeM cogepxumoro danna. Tak, Hanpumep, CpaBHUB ABa MMEHU, Mbl MOXEM
MOYTM CO CTOMNPOLLEHTHON BEPOATHOCTBIO CKa3aTb, YTO OHN MMEIDT OQUHAKoBOe codepxaHue. Takke,
NMeHa NOEHTUYHbIX OOBEKTOB B Pa3HbIX BETBAX (PENO3NTOPUSX) — OOUHAKOBbI, YTO NO3BONSET
HanpsMyto onepupoBaTtb JaHHbIMW. XOPOLUUM AOMOSTHEHWEM CKa3aHHOMY BbILLEe CMYXUT eLLé To, 4YTO
XeLl NO3BOSISIET TOYHO ONpeaenuTb NOBPEXAEHHOCTb hannos. Hanpumep, cpaBHUB XeLL COAEPXKMMOTO C
NMEHEeM, Mbl MOXXEM BMOJSIHE TOYHO CKa3aTb, NOBPEXAEHbI AaHHble Unn HeT. [lanee nog MMEHEM Mbl
Oygem noHMmaTb Ums dpanna, a CTpoKy CMMBOJIOB Oyaem HasbiBaTb SHA1-xewwem.

CTouT ynoMsiHYTb O TaK Ha3blBaeMbIX KONNM3unsaXx. “BnonHe TO4HO onpegennTb NOBPEXAEHHOCTD”
O3Hay4aeT, YTO CYLLECTBYHOT Takme dannbl, pasnuyHble No cogepxaHnto, SHA1-xelw KOTopbIX coBMagaeT.
BepoaTHOCTb Takmx KOMNU3nMm o4eHb marna, 1 No npeaBapuTeNbHON oueHKke paBHa 2 B -80-1 cteneHun (~
10 B -25-1 cTeneHmn). TOYHOW OLIEHKN HET, TaK Kak Ha AaHHbI MOMEHT MUPOBOMY COOBLLIECTBY HE
yaanocb agdekTMBHO paclumdpoBaTb AaHHYK KpUNTorpauyeckyto cxemy.

O61bekKkThbI Git

PaboTy ¢ Bepcusimu dannos B Git MOXXHO CpaBHUTL C OObIYHBIMUK ONepaunsiMn Haa hannoBon
cuctemomn. CTpyKTypa COCTOUT 13 YeTbipex TunoB o6bekToB: Blob, Tree, Commit n References;
HEKOTOpble U3 HWX, B CBOKO o4Yepenb, AeNATCA Ha NoAo0bEeKTbI.

Blob (Binary Large Object) — Tun gaHHbIX, KOTOPbIA BMELLAeT NULLb COAEPXMMOe dhanria n COBCTBEHHbIV
SHA1-xew. Blob siBnsieTcsi OCHOBHbIM U €4MHCTBEHHBIM HOCUTENEM AaHHbIX B CTpykType Git. MoxHo
NpoBeCcTX napannenb Mexay AaHHbIM 00bekToM 1 nHogamm (inodes) B hannoBbiX CUCTEMAX, MOCKONbKY
NX CTPYKTYpa 1 Lienii BO MHOTOM CXOXW.

HDepeBo (Tree) — TN JaHHbIX, KOTOPLIN COOEPXKMT:
coOcTBEHHbIN SHA1-xeL;
SHA1-xeww blob’oB n/vnn oepeBLEB;
npaea goctyna Unix-cucrtem;

CUMBOJTbHOE UMsI OObekTa (HasaaHme Ona BHYTPEeHHero ncrnoJjib3oBaHnA B CI/ICTeMe).

Mo cBoen cyTn o6BLEKT ABnsdeTcs aHanorom gupektopun. OH 3agaeT nepapxuto annos NpoekTa.
Commit — TN AaHHbIX, KOTOPbLIN COAEPXKUT:

cobcTBeHHbIN SHA1-xeLw;

CCbIJIKy POBHO Ha OOHO AEPEBO;

CCbIfIKy Ha npeabiaywmnn commit (MX MOXET ObITb U HECKOSBKO);

nMs aBTOpa U Bpems cosgaHns commit’a;

UMsi KOMMUTEpa (commiter — YenoBek, MPUMEHUBLLUMIA commit K PENO3UTOPMIO, OH MOXET OTNNYaTbLCS OT
aBTopa) U Bpemsi NpMMeHeHnss commit’a;

NMPON3BOSIbHBIN KYCOK AAHHBIX (610K MOXHO MCMONb30BaTb AN NIEKTPOHHON MNOANUCKU UMW, HAaNpUMep,
OIS NOSICHEHUS] U3MEHeHur commit’a).
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[aHHbIN 06BEKT NPU3BaH XpPaHUTb CHUMOK (BEPCUIO) rpynnbl oannoB B OnpeaeneHHbIn MOMEHT
BPEMEHU, MOXXHO CPaBHUTb €ro C KOHTPONbHOM To4kon. Commit’bl MOXXHO 06beanHATL (Merge),
pa3seTBnATh (branch) unu, Hanpumep, yCTaHOBUTL NIMHENHYIO CTPYKTYPY, TEM CaMbiM OTpaxkas
nepapxmio BEPCUI NPoeKTa.

Reference — Tun gaHHbIX, cogepXaLlmin CCbifniky Ha nobon na Yetobipex o6bekToB (Blob, Tree, Commit n
References). OcHOBHas Lenb ero — NpsiMO UM KOCBEHHO yKa3blBaTb HA OOBbEKT N ABNATLCA CUHOHUMOM
hanna, Ha KOTOPbIA OH CCbiNnaeTcs. TeM cambiM NOBbILAETCS NOHUMaHNE CTPYKTYpbl NpoekTa. O4veHb
Heyno6HO onepupoBaTb 6eCCMbICIEHHBIM HABOPOM CMMBOMIOB B Ha3BaHWUW, CCbISIKY e, B OTNNYMe oT
SHA1-xeLwa, MOXXHO MMEHOBATb Tak, Kak yaobHee paspaboTuynky.

M3 ccbinok, B CBOK o4vepeb, MOXHO BblAeNUTb P NOoA0ObEKTOB, MMEKLWMX HEKOTOPbIE pasnnyiuns:
BetBb, Ter. PaccmoTpum umx.

BetBb (Head, Branch) — cumBonbHas ccbinika (Symbolic link), koTopas ykasbiBaeT Ha nocnegHnn B
XpoHosiornm commit onpegeneHHon seTen n xpaHut SHA1-xew obbekTa. ABnsieTca TMNOM SaHHbIX
XypHanupyembix pannosbix cucteM. [aHHbin B4 obbekTa onpegensietcs He B camom Git, a
HacnegyeTcsa OoT onepauuoHHOM U hainoBon cucteM. BeTBb UCMONb3yeTcs Kak CUHOHMM hawnna, Ha
KOTOpbI OHa ccbinaeTcs, T.e. Git no3BonsieT onepupoBaTb €0 HanpaAmy. MoXXHO No3BoNUTL cebe He
3agyMbIBaTbCs O TOM, paboTaeTe fv Bbl C MOCNEAHEN BEPCUEN UMW HET.

Ter (tag) — TN AaHHbIX, KOTOPbIM B OTNNYME OT BETBEN HEU3MEHHO CCbINNAeTCA Ha OAMH U TOT e 06bekT
Tuna blob, tree, commit unu tag. Ero, B cBOtO ovepenb, MOXHO pasgenutb Ha nerkosecHbln (light tag) n
TSHKENOBECHbIN NN aHHOTMPOBaHHLIN (annotated tag). Jlerkuii Ter, KpOMe HEU3MEHHOCTU CChINKU, HUYEM
He oTnMyaeTcsl OT OObIYHbLIX BETBEN, T.€. coaepxuT nuiib SHA1-xelww o6bekTa, Ha KOTOPbLIN CChbiNnaeTcs,
BHYTpU cebs. AHHOTUPOBAHHbIN TET COCTOUT U3 OBYX YacTen:

nepeas 4Yactb COaepPXnUT cobcTBeHHbIN SHAT-xeLw;

BTOpaA 4aCTb COCTOUT U3:

SHA1 obbekTa, Ha KOTOpPbLIN YKa3biBaeT aHHOTMPOBAHHbLIN TET;
TMN yKasbiBaemoro obbekta (blob, tree, commit unu tag);
CYMBOJSIbHOE UMS Tera;

Aarta v Bpems co3faHus Tera;

nMsa 1 e-mail cosgaTens Tera;

NPON3BOJIbHBIN KYCOK JAHHBIX (4aHHbIA Gr10K MOXHO MCNONb30BaTh ANsi SNEKTPOHHOW NOAMNUCH UMK
O5s1 NOSICHEHWs Tera).

WHbiMKn cnoBamu, npoekT B Git npeactaenset cobon Habop blob’oB, koTopble CBA3aHbLI CETLIO AEPEBLEB.
Mony4eHHasn nepapxuyeckas CTpykTypa MOXET, B 3aBMCMMOCTUN OT BpeMEHMU, ObiTb OTpaXkeHa B BUae
commit’'oB — BepcuK, a Ans NOHUMaHNA UX CTPYKTYpbl B Git NpuCyTCTBYIOT TakMe 06BbEKTbI, Kak CCbISKM.
Mcknoyas genctemns Co cebifikamu, NoYTn BcA paboTta ¢ o6bekTamu cMCcTeMbl MakCUMManbHO
aBToMaTmM3anpoBaHa nsHyTpu. OTTankneasacb OT MEXaHM3Ma CChINTOK, Mbl MPUXOAMM K CrieayroLen naee —
paboTtaTb UMEHHO Hag rpynnamu amnos. 1o MHEHMIO aBTOpa, MbICIb SIBNSETCA KMNOYEBOW B
dunocodpun Git. 3agas, Hanpumep, onepaumo Ana gaHHOro commit’a, oHa pekypcrMBHO oTpaboTtaeT
CBOIO YacTb MO AepeBy, HA KOTOPOE CCblnaeTcs. ABNAACh paclumpeHmeM obLLenpuHATOro B3rngaa
“‘nencreme Hag KaxabiM bannom”, HOBOBBEAEHUE YNpOLLaeT peanuaaumio U NOAXOL CO CTOPOHbI
nporpaMmMmncTa Hag noscegHeBHbIMU 3agadamu CYB, Takumu kak cnnaHne/pasgeneHne BeTBen, OnsThb
Xe peKypCcMBHO aBTOMaTM3Mpys npouecc. [aHHbin noaxon NpocT Ans NOHUMaHus, BbicTpo paboTaeT u
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rMboK B peanusaumm cBoux Lenen. MHorue 13 aTux 4epT gocturatotcs 6rnarogapst Unix-
OPVEHTMPOBAHHOCTU CUCTEMbI, T.€. ONEPUPYS CTaHAapTHbIMK ycTporicTBamu, Git onupaeTcs Ha yxe
MMetoLLMEeCs B ONepaunoHHON CUCTEME PELLEHWS.

MposACHMM MOMEHT XpaHeHust AaHHbIX. CogepxaHne annoB pasHbiX BEPCUI B XPOHONOMMN 3aHMMaeT
[O0BOJSIbHO MHOMO NamaTu. Tak, Hanpumep, B NpoeKkTe U3 ABaguaTth hannos gBaauaTti BEpPCUi apxme
oynet BecuTb B 20 pa3 GornbLlue (BO3MOXHO, NOpPsAKa COTHU MerabamnToB), a 4To BydeT, ecrnm KonNnM4ecTeo
n tex n gpyrux B 10 pas 6onblue (Bpoae 6bl He HaMHOro)? Pasmep 3aHATOro NPOCTpaHCTBa BO3pacTeT B
100 pas (1.e. npumepHo 1 'B). B peanbHbIx 3agadax cCKOPOCTb pOCTa 3aHMMaEeMOK NamMaTn Janeko He
NNHENHO 3aBUCUT OT BpeMeHU. [JNs peleHnst 4aHHOW NpobrieMbl CyLLLECTBYET HECKOSIbKO ONTUMM3ALNNA:

Kaxabl 06bekT Git xpaHuTca B BUae obbIkHOBEHHOrO apxuea (tar.gz);

OnNs Bcen nepapxum annoB NpMMeHseTcs nocnegoBaTenbHas genbTa-KoMnpeccust.

Pasbepem Ha npumepe.

Y Bac eCTb TpPeXNeTHAS NCTOPUSA BaLLEro NPoeKTa, B Her Nopsaka Thicayn hannos 1 cTa Bepcuid. Ecnv B
OonpeaeneHHbIn MOMEHT HYXXHO ByaeT obpaTuTbCcsa K camon paHHen Bepcun, Git npugeTcs
pasapxvMBMpOBaTb AefbTa-KOMNPECCUo Bcen nctopumn danna. HeytewmtenbHo, HO Ha JaHHbIN NpoLecc
MOXeT yUTK 0o nonyaHs. Git npeanaraet genatb Tak Ha3blBaeMble€ KOHTPOSbHbIE TOYKM, T.€. XpPaHUTb
HedenbTa-apXUBMPOBAHHbIV (hans Yepes HEKOTOPOE KONMYECTBO BEPCUN, KOTOPOE HA30BEM ryBUHON
komnpeccun. Torga B HaweM npumepe BCS UCTOPUSA CyxKaeTcs 4O HEKOTOPOro Hanepes 3a4aHHoro
KonuyecTtBa fenbTa-KoOMNpPeccunt , pasapxnBmnpoBaB KOTOPLIE, MOXHO B3MMSHYTb Ha Nobyo BeEpcuto B
XpOHomormm. 3ameTnm, 4YTO AenbTa-koMnpeccuto Hambonee LenecoobpasHo MCNONbL30BaTb HA4 OOHUMMU
BMAaMM BnNvKkanwmx B nepapxmm o6bEKTOB, 4518 9TOro peno3vTopuin Heob6xoamMmMo OTCOPTMPOBATb
COOTBETCTBEHHO NO TUNy 1 pasmepy. [JaHHbIM pag onepaunii, ONMCaHHbIX B 3TOM MYHKTE, BbINOMHAET
dyHKuma git-repack (u git-gc, koTopas eé cogepxuT).

CnusiHne n pasgeneHue BeTBen
,D,aHHbII7I BOMPOC O4YeHb TPYAOEMOK N HACbILLEH, B CBA3M C 4eM BBeEM MNMOHATUA CITUAHNA N pa3geneHnsa
TOnbKO B 06Wwmx Yyeptax. CHoBa obpaTtmmcs K npumepy.

MpeacTtaBuM cebe MOMEHT pa3paboTkM NpoeKTa, Koraa rnaBHoOW NocTaBIeHHON Lierbio SBNsSeTcs
CKOpOoCTb paboTbl NporpamMmbl. OAUH U3 BO3MOXHbIX TAKTUYECKUX BapUaHTOB peLLeHnst — pa3buTb
pa3paboTYMKOB Ha ABe rpynnbl, Kaxaas U3 KOTopbiX OyaeT pelaTtb oaHy U Ty e 3agady. MNpu aTom
BETBb MCTOPUM NPOEKTa AOMKHa pa3aBouTbes. [JaHHasa npoueaypa HasbiBaeTcs BeTBneHue (branch).
[lencTBUE pasBeTBNEHUs BETBM — 3TO NPOCTOE COo3aHne eé Konuu, KoTopasi BNocneacTeum byaet MMeTb
CBO UCTOPULO.

MMycTb Mbl NONYyYUNIM ABaA Y>Ke 3aKOHYEHHbIX pe3dynbTaTta OgHON U TOW Xe 3adadyun, Hag KoTopon paboTtanu
ABe rpynnbl nporpaMmMmncToB. Kak Ham 6biTb? locMoTpeTb, Yen koa BbicTpee n HagexHee? 3TO CAULLIKOM
MPOCTO, HO He BCcerga nyudwmi Bbixoq. XopoLlee peLleHne — 370, HEMHOro pa3obpaBLUnCh B Koge U
drannax, pa3buTb Ux Ha nogsagayn nunmn 6nokn koga. M Tonbko Toraa yxe BblBNATb CUMbHbIE U cnabble
CTOPOHbI aHHbIX KyCOYKOB. KOHEYHO, 3TOT BapmaHT NoaxoamnT TOSMbKO B TOM Cryyae, Korga Bbl 3apaHee
npeaycMoTpenu, 4To BNOCNeACTBMM CMOXeTe cobpaTb BCe 3TM YacTuubl BoeamHo. Cnyyan, korga Bbl
camu paspabatbiBaeTe Ko, yny4lasa n Ucnpasnss HEKOTOpble OWNOKM, paBHO3HAYeH NpuBegeHHOMY
npumepy. [JaHHbIM npouecc o6beanHeHUsa ABYX LienblX B 0OHO HasblBaeTcs crimsiHne (merge). MNMpouecc
o0bbeanHeHNsa OBYX BEPCUN M €CTb KIMHOYEBOW MOMEHT BefeHus npoekTa. Kak 6bl To HM Bbino, cTouT
nsberatb aBTOMaTU3MPOBAHHOIO UCMOSNTHEHUA AaHHOW onepauun. OTnuunTensHasa YyepTa Git — aTo
MaKcuMarnbHO JOCTOBEPHbIN U JOBOSIBHO BbICTPbLIN CNOCO6 pelueHns 3agavm BETBAEHMS.
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K goctonHcTBamM CUCTEMbI MOXHO OTHECTMU:

1.
2.

6.

Unix-0pMeHTMPOBaAHHOCTb.

Mpeonornyeckas Bblaep)KaHHOCTb (Cneaysa npaBuniamM MCnonb30BaHUS CUCTEMbI, OYEHb CIOXHO
nonacTtb B 6€3BbIXOOHYO CUTYaLMIO NN NOMYYUTb TO, YEro Bbl HE OXuganu).

Bbicokas npon3BoAMTENbHOCTL (9TO O4HO U3 CaMblX SIBHbIX AOCTOMHCTB CUCTEMbI, NfaTa 3a KoTopoe
ecTb «/geonornyeckas Bblaep>xaHHOCTb» U «UNiX-OpUEeHTUPOBAHHOCTbY).

MuTerpauus Git co ctopoHHnmm CYB, Takmmu kak Subversion, Mercurial, ...

YnpaBneHue rpynnon gannos (cucteme HeT He0b6XOAMMOCTIN paccMaTpmBaTbh UBMEHEHUS B KaXKO0OM
hanne nNo oTAEeNbHOCTU, OHa 3anOMUHAET NMobble N3MEHEeHNS BCEro NPOeKTa, U ecnv BApYr Bam
noHagobuTcs npocneanTb eOUHUYHbIE U3MEHEHWS, OHa BblAAcT POBHO Ty YacTb, KOTOpas CBA3aHa C
AaHHbIM banrnom).

Onepauua cnuaHns (MakcuManbHO aBTOMaTM3MpPOBaHHAsA peanusauns CNoXHOW 3agayn).

K HepocTaTkaMm oTHeceMm:

1.

3.

Unix-OpMeHTUPOBaHHOCTb (CTOUT OTMETUTbL OTCYTCTBME 3penon peanu3auum Git Ha He Unix-
cucrtemax).

HeobxoanmMocTb NepMoaNYECKOro BeiMOMHEHNSA kKOMaHAbl git-gc (nakyeT rpynnbl doannoB 1 yganser Te,

KOTOpble HE CBAA3aHHbI CCbINIKamu).
Konnuaumn xewmpoBaHus (cosnageHne SHA1 xewwa pasnuyHbix N0 coaepXaHuo annos).

6. UHTepdeuncnl Git

«CKOnbKO NMoaen, CTONbKO U MHeHWU». Monpobyem BbigeNUTb psia TUNOB MHTEPMENCcoB Anga paboThl C

CUCTEMOWN. ,D,J'IFI onpeaesieHHbIX uenen Nno-cBOEMY rny4lle Kakaoe 13 npueeaeHbix HMXXe BnaoB

NPUIOXEHNNA.

Ans niogen, koTopble He 3aHMMatOTCs Pa3paboTKOM BNAOTHYHO, AN KKOHCEPBATOPOB» — TEX, KTO NOOUT

“KHOMOYKM U ranioykn” 1 Co3HaTENbHO XO4eT OrpaanTb cebst OT HEMOMEPHbIX YCUMWIA 3anoMUHAHUS

YHKLMIA, KNKOYENn 1 MHOTMX TOHKOCTEW, bonblue nogongeT BapuaHT B ctune TortoiseGit nnu Git
Extensions — npocTbie nHTepdericol. OHM NO3BOMSOT AENCTBOBATL NPENMYLLECTBEHHO MbILLBIO U

paboTatoT B npuBblvHOM Anst mHormx OC Windows.

PucyHok 1. KOHTEKCTHOE MEHI0 NMPUoXeHUs.

View »
Arrange Icons By L3
Refresh
Customize This Folder...
Paste
Paste Sharkeut
Undo Rename Ctrl+Z
Git Gui

A Git Commit...

#¥ TortoiseGit 4
Mew 2
Properties

PucyHok 2. KOHTEKCTHOE MEHI0 NMPUoXeHUs!.

http://www.ibm.com/developerworks/ru/library/I-git_1/
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& Pul
i Fetch
A Push

5= Show log
Bz Check for modifications
B Clean up
Bl switch. ..
w Merge...

17 create Branch
T Create Tag
Ef Export. ..

& Add...

% Create Patch Serial

8 Apply Patch Serial
"% Create patch...
% Apply patch...
&= Properties
¥ Settings
? Help
é.ﬁ.bout
nnn
PucyHok 3. KOHTeKCTHOEe MEeHI0 NPUoXeHus!.
i Full
i Fetch
A Push
L= Show log
Bz, Check for modifications
EfCleanup
Switch...
Viewy 3 % 2
y Merge...
Arrange Icons By L ‘P‘ Create Branch
Refresh T Create Tag
Customize This Folder. .. ERi Export...
Paste & Add..,
Paste Sharkeut % Create Patch Seril
Undo Remame Ctri+2 3 Apply Patch Serial
Git G 7§ Create patch...
& Apply patch...
A Git Commit... ? 5
&= Properties
¥ TortoiseGit L4
= : A Settings
i '? Help
Properties {}About

PucyHok 4. OkHo Commit npunoxeHus.
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kY
Commit to: masher
[~ Message:

Fiy Path List Miss Preblem

Signed-off-by:

r— Changes made {double-dick on file for diff):

Path | Extzminnl Status -
Hodified File

Cﬂsrq.'antcusePrnc.rCommancis;tomrnn:Ccmmanﬂ.cno pp Madified

B € src/Tor toiseProc fCommands LogCommand. cop PP Modified

B & sre/TortoiseProc TortoiseProc.cpo PP Modified =
No Version Control

O ;!-Jhunfﬂglease;bm,"l‘arwuseﬁut.d! Al Unkngwn

M1 ™ bin/Release binTor taisePrac. exe EXE Unknown =

W Show unversioned Sies 3 files selected, 12 fles total

[ select f deselect all

I~ Keep locks
I Keep changetists oK | Cancel | I

PucyHok 5. OkHO cpaBHeHusi Bepcum (Merge).

Fie Edt Dmagete Ven Hed

*H 89 +4id 4 4 =lll=0.5.2
SVHProgresshly. opp Revision eBS1665 A SUNPrograssDlg.cpp ¢ patohsd &
1687 22 (sFach.Fingdit:tiel) 2807 22 (eFazn.Fimadifithed 1

2698
2899
2700
2701
2702
-
2704

if (CPacchisSend(m cargecFachliac,= Sends

2720 sotify idettl git_wo_motify_sendmail_s
2721 et = falpe:

2722 jelze

2724 Hotify (poth,oit_vo_notify_sendmail_d

Hirg £y
T e L A e G w||sp2raT leloe o
¢ » 4 ¥

==

For Heb, gress F L 5ol horzantaby vt Cirl Scrobvhes!

PoBHO NpoTUBONONOXHLIN TUN MHTepdenca. [ns nporpaMmmMmUcToB, KOTOPbIM NOCTOSIHHO HEOBX04MMO
B3aMMOAENCTBOBATb C COTPYAHUKaAMU, pellaTb TUNUYHbIE 3aa4n KOHTPOMNA MMEHHO Koda, Ans noaen,
KOTOpble NpuBbIKNM paboTaTk B Unix-like cuctemax, ncnonb3ys TepMmuHan, nyyiwle Bcero nogovaet
KOHCOJbHbIN BUA NpunoxeHuin. OHM Tak XXe NpoCTbl B 06palleHnn, HEMHOro GbicTpee u
dYHKUMOHaNbHEee, HO UM NpUAEeTCa YAenuTb BpeMS, ANs TOro Ytobbl pa3obpaTbCsa B MCNONb30BAHUN.

PucyHok 6. KoHconbHbIN nHtepdenc Git.
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__tim : bask i - = LS e

File Edit ‘View Scrollback Bookmarks S 5 Help

€3

al tim : bash

Mo>XHO BbIOENUTE U TPETUI TUM MHTEP(ENCOB — CMELLEHNE NEPBLIX ABYX. T.€. Y BaC €CTb KOHCOSIbHOE
npunoxexHue, Hanpumep, “pogHasn” obonouyka git. Bol MoxeTe ncnonb3oBatb psg 4ONONHUTENBHbIX
yTunuT, Takux kak Gitk unm QGit, ons otobpakeHnsa aepeBbEB, YNpoLeHns 063opa nepapxumn Bepcun,
pasnuynMn Mexay BepCusaMm, Nomcka HyXHbIX OO bEKTOB.

PucyHok 7. Git + Gitk.

lvi = x ..i
File Edit View

Commit- 3.1 itm-green <tr-green@yandexrus; 2009-09-01 04:00:00

Caommit 3.2 trr-green<tm-green{@yandexru= | 2009-09-01 03:00:00
Coramit- 3 tr-green <tm-green@yandex = | 2009-09-01 02:00:00
Commit-2 tm-green<tm-green@yandescru> | 2009-03-01 01:00:00
Cammit-1 trr-green<tm-green{@yandexru= | 2009-09-01 00:00:00

7. 3aknyeHue

Utak, umtaTtenu yxe npeacraensioT cebe, kKak paboTatoT COBPEMEHHbIE CUCTEMbI KOHTPOMS BEPCUN.
Kpome Toro, Hamu Gbina paccMoTpeHa apxXuTekTypa O4HOM 13 caMblX NonynsipHbix cuctem — Git. B
cnefytllen ctatbe Mbl NONPOOYeM Ha NpPakTUKe NO3HAKOMUTLCS C HEKOTOPLIMU €€ 0COBEHHOCTAMMU —
pPaccMOTPMM (DYHKLMM 1 KNKOYM K HUM. B cTatbe ByaeT aaH pag HarnsaHbiX NpMMeEpoB BEAEHUSI UCTOPUK
hannos, a Takke nsnoxeHa gunocodus pacnpegeneHHbix cucteM. ABTOp NomnbiTaeTcda nokasaTb
ynTaTensM, Kak MOXXHO NpaBuUITbHO Ncnonb3oBaTb Git 1 pacCMOTPUT HEKOTOPbLIE TUMUYHBIE OLLUMBKM
ncrnonb3oBaHusa aton CYB.

\‘ ABTOpbI U UX CTaTbU

X CTaTby Ha pyCCKOM 5i3blke
cneumanucToB B chepe UT
TEXHOMOIMI, COTPYAHNYAIOLLMX C
IBM developerWorks.

—rt——

O6GnayHble BblYMCIeHUNA
CraTtbu, pykoBoacTBa, 0630pbl
nnsa T cneunanucTos.

BubnuoTteka 4OKYMEHTOB
JEE Bonee Tpex Thicad cTaTei,
F'S 0630p0OB, PYKOBOACTB U APYrvX
MoNe3HbLIX MaTepuarnos.
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