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[MepeamoBa Big CkoTa YakoHa

NackaBo npocumo Ao Apyroro BuaaHHS Pro Git. lNMepwe BuaaHHa 6Gyno
onybnikoBaHo ©OnM3bkO 4YOTMPbLOX pokiB ToMmy. Bigtogi 6arato w4oro
3MiHUMNOCb, ane BaXnuBei pedi 3anuwmnmucb He3MiHHUMU. TUM Yacom, MoKn
OinblWicTb KOMaHA Ta MOHATb 3anNULIAKTLCA aKTyanbHUMW CbOrofHi,
OCKinbkn komaHaa sigpa Git paHTacTu4Ha B nnaxi 36epeXeHHst 3BOPOTHLOI
CYMICHOCTI, CTanMCb 3HauYHi [OMOBHEHHS Ta 3MiHM B HAaBKOJNULLIHLOMY
OToYeHHi Git. [lpyre BMAaHHA Ui€i KHAMM NpU3HAYeHo onucatu Ui 3MiHW Ta
OHOBWTU KHWXKY, W06 BOHa morna Oyt Oinbll KOPUCHOKW ANs HOBOro
KopucTyBaua.

Konn 9 nucaB nepwe BugaHHdA, Git we OyB cknagHum Ans
BUKOPWUCTAHHA | nedb MNPUAHATHUM IHCTPYMEHTOM Ans Xxakepis. BiH
noynHaB HabupaTtun 06epTiB y AeSKUX ChiNbHOTaXx, ane We HaBiTb 6rM3bKo
He Jocsar Tiei BCIOOUCYLLOCTI SIKy Mae cborofgHi. Bigroai, maibke koxHa
crinbHOTa BIOKPUTOro Kody MpuinHana wnoro. Git 3pobuB HENmoBIpHUI
nporpec Ha Windows, B Pi3HOMaHITTI rpadiyHUX KOPUCTYBaLbKNX
iHTepdpericiB 4o HbOro And BeciX nnarcgopm, B nigTpumui IDE iy
BMKOpUCTaHHI Ans 6i3Hecy. Pro Git YOTMPU POKM TOMY HE 3HaB Hi NPO WO 3
yboro. OgHa 3 rofnoBHMX LiNEn HOBOro BUOAHHS Le OO0A4AaTV B HbOrO Onuc
YCiX LUMX HOBUX MeX B Git CNiNbHOTI.

CninbHOTa BIAKPUTOrO KOAY BWKOPUCTOBYKOYM Git TakoX oTpumana
nigHeceHHsi. Konun 9 BnepLue ciB nucatu KHUry 6nm3bko M'STU poKiB TOMY
(BugaHHsA nepLuoi Bepcii noTpebyBano NeBHOro 4acy), s nuwie posno4vas
npautoBatM B OyXe MarnoBiAoMii KOMMaHii, ge po3pobnss cant Ans
posropTaHHs (hosting) Git nig HasBotw GitHub. Ha 4ac ny6nikauii 6yno
OnM3bKO AEKiNbKOX TUCAY Noden, WO BMKOPWUCTOBYBaNW CaunT, i nuwe
YeTBEpO Hac, XTO nigTpumyBas Koro. [ig Yac HanMcaHHA UbOro BCTYMy,
GitHub aHoHcyBaB Haw 10 MiNbMOHHUIA NPOEKT, Ta GNM3bKO 5 MINbIOHIB
3apeecTpoBaHux obnikoBux 3anucis i kono 230 npauiBHukiB. MogobaeTben
BaM Ue 4M Hi, GitHub cMnbHO 3MiHUB AiNAHKM CRINBHOTWU BIAKPUTOrO KoAay,
Lo HaBpsA YM Byno MOXNIMBO, KOMNU 1 CiB NUcaTy NnepLue BUAAHHS.

£ HanucaB HeBeNMYKy CeKLilo B OpuriHanbHin Bepcii Pro Git npo GitHub,
K NPUKNag CanWTy PpoO3ropTaHHa Git, 3 SKMM MeHi Hikonun He 6yno
koMdopTHO. MeHi He ayxe nogobanoch, Lo S NULLY KHUXKKY, SIka Ha MO



Mepegmosa Big Ckota YakoHa

OYMKY € no CyTi BiAKpUTUM pecypcoM, i BogHo4Yac posnosigat B Hil Npo
CBOK KOMMaHito. Xo4 s W Joci He nobnio uer KOHMNIKT iHTepecis,
BaXnuBicTb GitHub B Git cninbHOTI He3anepeyHa. 3amicTb npuknagy Git
XOCTUHIY, S BUPILUMB NEPETBOPUTU LI YaCTUHY KHWUMM B Binbll rmnbokmin
onuc Toro Ynm € GitHub i Ak eeKTMBHO BUKOPMCTOBYBATM MOro. AKLWO BY
36upaetecb BMBYATU SK BUKOPUCTOBYBATU Git, TO 3HAHHA TOro £K
KopuctyBaTucb GitHub pgonomoxe Bam cTaTuM YacTMHOK BeNUYE3HOI
CMiNbHOTK, KOTpa AyXe LiHHa He3anexHo Big Toro kv Git XOCT BuM
BMPILUMTE BMKOPUCTOBYBATU Af1si BMACHOIO Koay.

IHWa Benuka 3miHa 3 MOMEHTY OCTaHHbOrO BUAAHHSA, Le po3pobka Ta
po3wmnpeHHst npotokony HTTP gna mepexeBux onepauin Git. binbwicte
npuKnagiB y kH13i 6ynu amiHeHi 3 SSH Ha HTTP, 60 BiH HabGaraTo NPOCTILLNNA.

Lle Bpaxatove — cnocrepirat 3a TUM, SIK NPOTArOM OCTaHHIX pPokiB Git
BUPIC 3 NOPIBHAHO MarnoBiAOMOI CUCTEMU KOHTPOMO BEPCIiA B AOMiHYOUY,
KOMepLUiHy CUCTEMY 3 BiAKPUTUM BUXiAHUM KogoMm. A wacnueuii Wwo Pro
Git jobpe cnpautoBana, i TakoXx 3gatHa OyTW OOHIEID 3 KiNbKOX TEXHIYHMX
KHVXXOK B MarasuHi, sika O4HOYACHO YCMillHa Ta 3 MOBHICTIO BiAKPUTUM
KOZOM.

A cnogisatocb Bam cnofgobaeTbca OHOBMNEHa Bepcis Pro Git;



[MepeamoBa Big beHa CTtpayba

Mepwa Bepcisa uiei KHArM cTana TuMm, Wo BTArNoO MeHe B Git. Lie GyB min
BCTYN B CTUIb CTBOPEHHA NporpamHoro 3abesneyveHHsi, ke BigyYyBaeTbCH
GinbWw npupoaHiM HixX Oyab-wo 6ayeHe potoai. A 6yB po3pobHMKOM
Jekinbka pokiB 4o Toro, ane ue 6yB NpaBMnbHUIA NOBOPOT, AKUIA HanpasuB
MeHe HabaraTo LikaBiluMm LWSXOM, HiXK TOW, Ha sikomy 51 ByB.

Tenep, No KiNbKOX pokax, s AONYyYMBCS OO rOMOBHOI peanisadii Git, s
npaytoBaB Ha HaKrbinblly KOMMaHil0 pos3ropTaHHs Git, i 9 nogopoxysas
CBITOM HaB4atoum niogen Git. Konm CkoT 3anutaB mMeHe um 6yB Ou s
3auikaBneHuin B poboTi Hag ApYrum BUOAHHAM, S HABITb HE PO34yMyBaB.

MpautoBatv Hag Uuielo kHUroww 6yno BenUKMM 3a40BOMEHHSM Ta
npueineem. A Hagilocb BOHa fonomoxe ToOi Tak, Sk 4OoNoMorna MeHi.






[MpuceavyeTbeA

Moivi apyxuHi, bekki, 6e3 koro ys npuroga Hikosim 6 He po3rioYyarnacs. —
beH

L Bepcia npucss4yeTecsa Moim gi4datam. Moivi apyxuHi [Dkeciyi ska
mgTpuMmyBana MeHe BCi Ui poku | Moivi [oHbLi XKosegiHi, koTpa byae
niaTPUMYBATU MEHE, Ko/ A byAy 3aHaaTo crapud, 1job yCBIROMII0BaTH
e, Lo BiabyBacTscs. — CKOTT
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OckKinbkn Ue KHMra 3 BigKpUTUM KOOOM, HAKOMM4YMnacb MEBHA KifbKiCTb
MOMMUMNOK Ta 3MiH, BHECEHUX 3a OCTaHHi poku. Hwkye HaBegeHO ChMUCOK
BCiX YYaCHUKIB, LLO BHECNWN CBOI 3MiHM B aHIMOMOBHY BepCito KHUru Pro Git,
AK B MPOEKT 3 BiOKPUTUM KoAOM. [SKYEMO KOXHOMY 3a [OMnomory B
CTBOPEHHI KpaLLOi KHUMM ANst KOXHOrO.
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Bctyn

Bu 3bupaeTteca BuTpaTUTK Kinbka roguH CBOro XWUTTS Ha YMTaHHSA Npo Git.
OTxe, BUKPOIMO XBUINbKY, W06 NOSCHUTY, WO ANS Bac TYT NPUrOTOBMAEHO.
Hwxkye nogaHo NOBEPXHEBUMA OrnNag BCiX OECATM po3finiB Ta Tpbox
popartkis L€l KHUru.

Y Posgini 1, mn 306upaemocs OrnsiHyTU CUCTEMU KOHTPOM BEPCii
(CKB) Ta HeTexHi4Hi ocHOBM Git, NpOCTO WO Take Git, YoMy BiH 3'ABMBCS (Ha
Tni, BXe 1 Tak nepenoBHeHomy iHWuMn CKB), wo Bupi3Hse Git Ta YoMy Tak
6araTo nogen HUM KopUCTytoTbes. MOTiM po3kaXeMmo sik 3aBaHTaXxnTu Git
Ta HanawTyBaTu BnepLue, AKLWO BY LbOro e He 3pobunu.

Y Po3gini 2, npoigemMocs No OCHOBax KOPUCTYBaHHS Git—ue Bam
3rogutbesa y 80% Bunagkis 3 HavnowwmpeHriwnx 3agad. licna npodntaHHAa
LUbOro po3diny, BU 3MOXETEe KIOHyBaTU penosuTopii, 6auntm wWwo
BigOyBanocsa B icTOpii MpPOekTy, 3MmiHoBaTh davnu, Ta gonyvyaTun CBOI
3MiHW. AKWO nicna UbOro KHWra cCrnonenutbcs B LEW MOMEHT, BU BXe
OyoeTte B 3M03i 3 HeabUSAKOK KOPUCTIO BXMBATWU Git, AOKM He 3HanaeTe
HOBY KOMit0 KHUTW.

Pos3ain 3 npo mopenb rinkoytBopeHHs B Git, SIKy 4acTO HasuBalTb
BOMBYOIO ocobnuBicTio Git. TyT BU fi3HaeTecs WO Hacnpaeai BUPi3HSE Git
Big nomy nopfibHux. Mo 3akiH4YeHHI, y Bac MOXe BUMHMKHYTW GaxaHHs
nobyTm HaoAuHUi Ta MOMIpKYyBaTU €K BW >XUNM [O TOro, $K BU
nosHanomunucs 3 rinkamu Git.

Po3gin 4 onucye Git Ha cepBepi. Lle ans Tnx 3 Bac, XTO Xo4e
HanawTyBaTu Git BcepeauHi opraHisadii abo cBili nepcoHanbHUii cepsep.
Takox posrnsHemo BapiaHTM po3miweHHs (hosting), akwo Bu HagaeTe
nepesary, W06 XTOCb AN Bac 3aiMaBCcs pO3ropTaHHAM.

Posain 5 getanbHO nporaeTbCs MO Pi3HWX PO3NOAINEeHUX npolecax
poboTn Ta K iX AOCArHyTM 3a JonoMorot Git. Ak po3kBuTaeTecs 3 UMM
po3dinom, To 3mMoXeTe, 3 BNPAaBHICTIO ekcnepTta, npautoBaTu 3 Kinbkoma
CXOBULLAMU, KOPUCTYBATUCS Git-OM Yepe3 efleKTPOHHY MOLUTY Ta XBaLbKO
YKOHINIOBaTU HN3KOKO BigAaneHux rinok Ta naTkamu 3i amiHamu.

Posagin 6 nokpvBae pfdetani posmiweHHsa B GitHub Ta #oro
iHCTpyMeHTapii. Mwu posrnsgHemo peecTpauito  0o6nikoBoro 3anucy,
ynpaBniHHA HWM, CTBOPEHHA Ta BUKOPUCTaHHA Git penosmTopiiB, TUNOBI
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CXeMu JonyyYaHHs OO YMiXOCb MPOEKTIB, Ta NMPUMUMaHHSA HapOOKiB y CBOI,
nporpamMHuin iHTepderic GitHub Ta 6arato ApibHux nopag, ski manu 6
CMPOCTUTK BaLLi XUTTH.

Po3gin 7 npo cknagHiwi komanau Git. TyT gisHaeTecb Npo Taki TemMn Sk
ONaHOBYBaHHSI CTPALUHOI KOMaHaW reset, 3any4YeHHs1 OBINKOBOrO MOLUYKY
Ons BUSIBNEHHS Bag, 3MiHy icTopil, AoknagHo npo Bubip pesisii, Ta barato
iHworo. Ller po3gin AonoBHWUTb Bali 3HaHHA Npo Git, wo6 Bu 6ynu gincHo
MancTpom Git.

Posgin 8 npo nignawTtyBaHHs Git cepegoBuwa. BknoyHo 3
BCTaHOBMNEHHsAM rakiB (hook scripts), siki 3MyLlylOTb, 44 CMNOHYKaKTb, OO0
BMKOPUCTaHHA CBOiX npaBun pobotu 3 Git, a TakoX BUKOPUCTAHHSA
KOHQirypauinHmx HanawTyBaHb cepeaoBullia ans Toro, wob poboTa 3 Git
Oyna Takow, Sk Bam LUe nacye. Takox nokpuemo nobyaoBy BracHUX
ckpunTiB, WO6 3anpoBagMTW BMACHIi HETUMOBI BMMOIU-OOMEXEHHS [0
npoLecy CTBOPEHHSA KOMITIB.

Posgin 9 posnosigae sik matu cnpasy 3 Git pasom 3 iHwumn CKB.
3okpema, Npo BMKOpUCTaHHSA Git y cBiTi Subversion (SVN) Ta KoHBepTaLito 3
iHwnx CKB po Git. Hu3ka opranisauin goci BukopuctoBye SVYN Ta He
30UpaeTbca Le 3MiHIOBaTW, ane BY BXe BMBYUNW NPO HaA3BUYaWHYy cuny
Git i uen posgin nokasye fK 3 UMM CMpaBnSATUCH, SKWO BaM BCe-Taku
noTpibHo BukopucTtoByBaTM SVN cepBep. Mu TakoX po3KaeMo K
iMIOPTYBaTM MPOEKTM 3 KiMbKOX Pi3HUX CUCTEM, $HKWO panToM BU
nepekoHanu BCix 3p0OUTK Takmii KPOK.

Posgin 10 «konaeTbCA B HENpOrnagHuX, arne KpacuBUX HETPSAX
BHYTPILLHBLOrO CBITY Git. Tenep, Bu BXe 3HaeTe Bce npo Git Ta MOXeTe HUM
BONOAITW 3 rpauio3HO0 CUIO, TOMY, Yac NEpPenTM Ha OMCKYCilo Npo Te, SK
Git 30epirae cBOi 00ekTH, #oro OOEKTHY Mogenb, AeTanbHile npo
nakdgannu (packfiles), npotokonu cepsepa, Ta iHwe. Mn nocunatumemocs
[0 UbOro po3ainy BNpogoBX Linoi KHUrM anst Toro, wob Bu, Npy BaxkaHHi,
MOFfM 3arnuMbuTNCA B Ty UM iHLWY TEMY; ane SKWo BY, 9K i My, nonobnsete
3aHyploBaTUCA B TEXHIYHI AeTani, MoXeTe posnodatu KHury 3 10 posginy.
Bam BupiwyBsaTn.

Y Oopatky A My po3rnsiHEMO NPUKNaaM BUKOPUCTaHHS Git B KinbKOX
cneundivHnx cepegosuax. Mu oxonntoemo psg rpadivyHmx iHTepdencis
Ta PO3pPOBHULLKMX cepedoBULL, siKi, MOXNMBO, € Y Bac B HasiBHOCTI Ta
AKAMU BM MOXETe 3axoTiTM KopucTyBaTucs. FAKWO Bac LUiKaBUTb Ornsag
KopucTyBaHHs Git y Bawin o6onoHui po3pobku, Visual Studio un Eclipse, —
3arnsHbTe clogw.

Y Hopatky B My OrNsigaeMo CKPUMNTYBaHHA Ta PO3LUMPEHHsT Git 3a
nornomorow Takmx 6idbnioTtek, sk libgit2 Ta JGit. Akwo BKU 3auikaBneHi B
HanucaHHi BNacHUX CKNagHuMX Ta LWBWMAKUX AOMOMDKHUX IHCTPYMEHTIB Ta



BaM noTpibeH HM3bKOpiBHEBMIW [JocTyn Ao Git, ocb Ae BU 3MoOXeTe
03HaANOMUTUCA K LSt KyXHSI BUrMsaae.

HakiHeub, y [logaTtky C MM NPOXOAMMOCS OKPEMO MO KOXHIA 3 OCHOBHMX
komaHg Git Ta ormsgaeMo e Ta WO MU 3 HUMM pobunu B KHU3I.
Kopuctyntecsa umm ang toro, wob BigHanTV ae B KHWU3i 3ycTpivanacs 1a uun
iHLIa KomaHaa.

PosnoyHimo.
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Bectyn

Llei po3gin npo Te, gk novaTu npautoBath 3 Git. CnovyaTKy BM OnaHyeTe
OCHOBW CUCTEM KOHTPOSO BEPCil, MOTIM - Ai3HaeTecs sk 3anycTtuTtu Git Ha
Bawinn OC i, 3pewToto, K Woro HamawTyBaTu. [o KiHUs po3giny Bu
3po3ymieTe, WO Take Git, AN 4Yoro BiH BaM, a TakoX NigroTyete Bce
HeobXxigHe Anga noyatky poboTu.

Mpo cucTemMy KOHTPOISIO BEPCii

Llo Take “cuctema KOHTpOMK Bepcii’, i Yomy ue Baxnmso? Cuctema
KOHTPONIO BEPCiii - Le cucTema, Lo 3anucye 3MiHM y dparn abo Habip
dannis NpoTArom AesKoro 4acy, Tak L0 BM 3MOXeTe MOBEepHyTUCH A0
neBHOI Bepcii nisHuwe. Ak npuknag, B Ui kHU3i, ana dannis, Wwo
3HaxXo4ATbCA Mig4 KOHTponem Bepcii, Oyae BMKOPUCTOBYBATUCA KO
nporpamMHoro  3abesneveHHs, xouya HacnpaBgi BY MoxeTe
BMKOPUCTOBYBATM KOHTPOMb BEPCii MpakTU4HO Ans OyAb-Akux Tunis
channis.

Akwo BU rpadivHuin abo Beb-gu3ariHep | xodeTe 30epertu KOXHy
Bepcito 306paxeHHs abo makeTa (wBuAlwe 3a Bce, 3axo4veTe), cuctema
KoHTponto Bepcin (gani CKB) skpa3 Te, wo noTpidbHo. BoHa possonse
noBepHyTH hann Ao cTaHy, B AKOMY BOHWM Bynu 4o 3MiH, MOBEPHYTU BECb
NPOEKT 40 NONepeaHbOro ctaHy, NodaunTn 3amiHM, NobavmTn, XTO OCTaHHIN
MIHSIB LLLOCb | CNPOBOKYBaB Npobnemy, XTo Bka3aB Ha nNpobnemy i konu, Ta
6arato iHworo. BukopuctaHHss CKB Takox B LifloMy 03Ha4ae, Lo, SIKLLO BU
3namanu wock abo BTpaTunu dainum, B NPOCTO MOXeTe BCE BUNPaBUTU.
Kpim Toro, Bu OTpumaeTe BCe Lie 3a Oy)Xe HEBENWKI HaknagHi BUTpaTu.

JokanbHi cMcTemMn KOHTPOMIo BEpCin

Barato noger B IKOCTi OAHOro 3 METOAIB KOHTPOSO BEPCi 3aCTOCOBYHOTb
KonitoBaHHs parinis B OKpemMy OUPEKTOPI0 (MOXIMBO HaBITb AUPEKTOPIO 3
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BiAMITKOIO 32 YacoM, SKLLO BOHM LOCTATHbO PO3yMHi). [laHun nigxia € gyxe
NOLWKWPEHVM 3aBOAKM MOro MpOCTOTi, NpOTe BiH, HEWMOBIPHUM YMHOM,
CXWUMbHUI 0O NOSIBUM NOMUINOK. MoxHa nerko 3abyTu B sKii AMpeKTopii BU
3HaxoguTecs i BMNAgKoBO 3MiHUTM He Tol (pain abo ckonitoBaTW He Ti
dannu, siki BU XoTinum.

LWo6 cnpasutucs 3 uieto npobnemoto, Nporpamictn gaBHO po3pobunu
nokanbHi CKB, wo matoTb npocty 6a3y gaHux, ska 36epirae BCi 3MiHM B
hannax nig KOHTponem Bepciin.

30BPAXEHHA
1-1

JlokarnbHi cucremm
KOHTPOJI0 BEPCINA.

Local Computer

Checkout Version Database

Version 3

Version 2

Version 1

30

OpHum 3 Harbinbw nowupeHux iHCTpymeHTiB CKB Gyna cuctema nig
Ha3Bow RCS, sika AOCi NOWMPIOETLCH 3 BaraTbma KOMM'loTepamMn CbOrOAHi.
HagiTb nonyndpHa onepauiiHa cuctema Mac OS X Bkrodae B cebe
KoMaHay rcs npu iHcTansuii Developer Tools. RCS 36epirae Habopu naTtok
(Tob6TO, BigMiIHHOCTI MiX dharinamu) B cneyiansHoMy dopmati Ha AMCKY; BiH
MOXe 3aHOBO BiATBOPUTW OyAb-SKUIA halin, siK BiH BUrNsaas, B Oyab-skui
MOMEHT Yacy, LUASXOM AoAaBaHHSA BCiX NaTok.



[Mpo cuctemy KOHTponto Bepcir

LleHTpanisoBaHi cMCTEMU KOHTPOSIO BEPCiii

HactynHMM BaXnuMBMM MUTAHHAM, 3 SKMM CTUKaKOTbCA Noau, €
HeoOXiaHICTb cniBnpaLoBaTh 3 iHWMMKU po3pobHukamu. o6 cnpasuTtucs 3
uieto npobnemoto, Oynm po3pobreHi LeHTpanisoBaHi CUCTEMU KOHTPOSIO
Bepcin (LLICKB). Taki cuctemm sk CVS, Subversion i Perforce, maloTb €guHun
cepBep, AKMA MICTUTb BCi Bepcii dainniB, Ta AesKe YUCNO KMIEHTIB, fAKi
OTpUMYIOTb pannu 3 UueHTpanbHoro micus. MNMpotsarom GaraTtbox pokis, ue
Oyno cTaHgapToOM ONA CUCTEM KOHTPOIO BEPCINA.

30BPAXEHHA
Central VCS Server 12
C 0 ITIp uter A L{eHTpanizoBaHi
[ CcUCTEMU KOHTPOJTHO
n\ Version Database BepCivi
|
Version 3
Version 2
Computer B ‘

L .

Takuii nigxig mae 6e3nivy nepesar, ocobnueo Hag nokanbHumu CKB.
Hanpuknag, KOXHOMY YYaCHMKY NPOEKTY BiAOMO, MEBHOI MipOl, YUM
3aiMatoTbCs iHWi. AgMiHICTpaTopy MaroTb MOBHUIA KOHTPOSb Hag TUM, XTO
i wWo mMoxe pobutwy; i ue Habarato nerwe agmiHictpyeatn 3 LICKB, Hix
mMaTu cnpasy 3 nokanbHUMK 6azamu AaHUX ONSA KOXKHOMO KhieHTa.

Ane uen nigxio TakoX Mae [gesiki cepinosHi Hegonikn. HanbinbLu
OYEeBUMOHMM € €dMHa TOYKa BiOMOBW, SKMM € LEeHTpanisoBaHWin cepsep.
Akwo cepsep BuxoguTb 3 Nnagy nNpPOTArOM FOAWHW, TO MPOTArOM Ui€i
roouHM HIXTO He MoXe cniBnpautoBati abo 36epirat 3MiHW Hag SKUMK
BOHM nMpautooTb Mif BEpPCiiHUM KOHTPOMEM. HAKWO XOPCTKUA [MCK
LUeHTpanbHoi 6a3n gaHuMx Ha cepBepi MOLIKOMKEHO, i CBOEYACHI pe3epBHi
konii He Oynu 3pobneHi, B BTpadaeTe abCOMOTHO BCe - BCH iCTOPIlO
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NPOEKTY, KPiM OOUHOYHMX 3HIMKIB MPOEKTY, WO 36epernmcsa Ha nokanbHuX
MawuHax ntogen. JlokanbHi CKB cTpaxgaioTb Tieto X npobrnemor -
Lopasy, Komu BCs iCTOpisa NpoekTy 30epiraetbca B OOHOMY MicCLi, BU
puU3nKyeTe BTpaTUTK BCE.

HeueHTpanizoBaHi CUCTEMWN KOHTPOSO BEPCii

Hony4yaoTbca OO0 rpy  OeueHTpanisoBaHi CUCTEMU KOHTPOMO BEPCIW
(OCKB). B [ICKB (Takmx sk, Git, Mercurial, Bazaar abo Darcs), Kni€HTU He
NPOCTO OTPUMYHOTb OCTaHHIN 3HIMOK hannie pPeno3nTopito: BOHM MOBHICTIO
BigoOpaxalTb CxoBuLle. TakMuM UYMHOM, SKWO BMUPAE sIKUKA-HEOYOb
cepBep, Yepes AKWI CriBnNpauiolTb PO3POOHUKK, Byab-SKuniA 3 KNIEHTCbKUX
penosuTopiiB Moxe ByTu ckonirioBaHWI Ha3ag Ao cepeepy, Wwob BigHOBUTU
noro. KoxHa konist AincHO € NOBHOK pPe3epBHOI KOMIED BCiX AAHMX.



[Mpo cuctemy KOHTpoOnto Bepcil

30BPAXEHHA
Server Computer 1-3
HevyertpanizoBari
Version Database cucTemMu KOHTPOSTHO
BEPCI.
Version 3
Version 2
Version 1

Computer A

Version Database

[}
Y

Computer B

Version Database

Version 3 Version 3
|

Version 2 Version 2
| |

Version 1 Version 1

bBinbw Toro, Garato 3 uMx cuctem gyxe p[obpe B3aemogilTb 3
JeKkinbkoma  BigganeHummn  penosvnTopiamMu, Tak WO BWM  MOXeTe
cniBnpautoBaT 3 Pi3HMMW rpynamu foger, 3aCTOCOBYHOYM Pi3Hi Nigxoam B
MeXax OfHOro MpoekTy ogHo4vacHo. Lle fo3Bonse HanawTyBaTu Aekinbka
TMNiB poboYMX NPOLIECIB, TaKUX K iepapxidyHi moaeni, ski HEMOXNUBI B
LeHTpanizoBaHMX cCMCTEMaXx.
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KoporTka ictopia Git

Ak i B GaraTbOX BENUKMX peyax y XWTTi, Git noyaBca 3 TPOXWM TBOPYOro
PYWHYBaHHA Ta Nankunx cyrnepeYvok.

Appo Linux—uUe npoekT [JOoCUTb BENWKOro obcsary 3  BigKpUTUM
nporpaMHMMm Kkogom. binblwy yvactuHy 4acy nigTpumaHHsa sgpa  Linux
(1991-2002) BMKOHYBanocs y Burnagi natyie ta apxisie. Y 2002 poui npoekt
aapa Linux novas BukopuctoByBaTh 3akputy [ICKB BitKeeper.

Y 2005 poui BIOQHOCMHM MiX CMiNbHOTOK PO3pobHMKIB fapa Linux i
KOMepUiHOK KoMMaHiew, Wo po3pobuna BitKeeper noyanun ncyBaTuUCh, i
Oes3KowTOBHE  BMKOPWUCTaHHA  npoayktom  Oyno  ckacosaHo. Lle
NigWTOBXHYNO po3pobHukiB Linux (i 3okpema JliHyca TopBanbaca, aBTopa
Linux) po3pobutn BnacHy cuctemy, rpyHTYyHOUMCh Ha OedKMX 3 YPOKiB, SKi
BOHM Ai3Hanucs Nig 4Yac BUKOPUCTaHHS BitKeeper. [eski 3 uinein HoBoi
cuctemu bynu:

o LIBUAKICTb
« NpoCTa apxiTekTypa

« CUInbHa MNiIgTPUMKa AN HENiHIMHOro Po3BUTKY (TMUCSYI NMapanenbHuX
rifnok)

« [eleHTpanisadis
« MOXIMBICTb €(PEKTUBHO YNPaBNATN BENUKUMU NPOEKTaMU, TakMMm1 K
aapo Linux (LUBUAKICTb i po3Mip AaHKX)

3 MOMeHTY cBOro HapomkeHHsa B 2005 poui, Git po3BuHyBCH i 403piB,
wo6 6yTn NpOCTUM y BUKOPUCTAHHI | B TOW ke Yac 36epertu CBOI NEPBUHHI
BNAacTMBOCTI. Git HEMMOBIPHO LWBUAKWUA, Ta Oyxe edDeKTUBHUA ONS BENUKUX
NPOEKTiB, | Mae HEWMOBIPHY CWUCTEMY TranyXeHHs Ans  HeniHinHoro
po3BuTKy (AnB. Chapter 3).

OcHoBu Git

OTxe, Wo Take Git B ABOX crnosax? BaxnvBo po3ymiTu uein posgin, Tomy
LU0, AKLWO BM po3yMieTe, WO Take Git i OCHOBM TOro, SIK BiH Mpautoe, NoTim
edeKkTMBHE BUKOPUCTaHHA Git, TMOBIpHO, Oyae HabaraTto npocTiwmm. [Joku
BM BuMBYaeTe Git, cnpobyrite O4YMCTUTM CBIli PO3yM BiO peyewn, siki Bw,
MOXIMBO, 3HaeTe npo iHwWwi CKB, Taki sik Subversion i Perforce; ue gonomoxe
BaM YHUKHYTU Oeskux npobnem npu MOro BMKOpPUCTaHHI. Git 3bepirae i
aymae npo iHdopmauito 30BCIM MO-iHWOMY, Y MOPIBHSHHI 3 iHWUMMK
cucTtemMamy, Xoda KOPUCTYBaNbHULUBKUIN iHTEpdENC OyXKe CXOXUR, i



PO3YMIHHA LMX BiAMIHHOCTEN AONOMOXE BaM YHUKHYTW MITyTaHUHWU Mpu
MNOro BUKOPUCTaHHI.

3HiMKK, a He BigMIHHOCTI

onoBHa BiAMIHHOCTbL Bif iHWMX cucTem (Takux sk Subversion Ta nogibHMX
in) € Te, sk Git cnpuinmae padi. KoHuenTyanbHo, Oinbuwicte CKB
30epiratoTb iHopmaLito SIK CNUCoK harinoBux peparyeBaHb. Lli cuctemn
(CVS, Subversion, Perforce, Bazaar TOWO) po3rnsgalTb iHopmaLilo Sk
CMMCOK harniB Ta 3MiH KOXXHOIO 3 HUX NMPOTHAroM AESKOro 4acy.

OcHoswu Git

Checkins Over Time

| J

File A > Al - A2
File B - Al - A2
File C > Al - A2 - A3

30BPAXEHHA
1-4

3b6epexeHHs1 faHux,
SK neperiiky 3miH Big
basosoi Bepcii
KOXHOro ganisy.

Git He 06pobntoe Ta He 36epirae CBOI AaHi TakKUM YMHOM. 3amiCTb LbOro,
Git cnpuiimae cBoi gadi Binblw Ak Habip 3HIMKIB MiHiaTIOpHOI dhannosoi
cuctemn. KoxeH pas, konu Bu pobute kommitT, To6TO 306epiraete craH
BaLLOro NpoekTy B Git, BiH 3anaM’ATOBYE K BUIrMNs4atoTb BCi Bawi hannu B
TOMW MOMEHT i 306epirae mocunaHHa Ha uen 3HiMOK. [ns edeKTUBHOCTI,
AKWO harinu He 3MiHunucs, Git He 36epirae channn 3HOBY, NPOCTO POOUTL
nocunaHHa Ha nonepegHin ineHTUYHWIA dann, KoTpuin Bxe 3bepiraeTbes.
Git BBaxkae CBOI AaHi OinbLU sIK NOTIK 3HIMKIB.
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30BPAXEHHA

1-5

36epiraHHs gaHnx sk
3HIMKIB POEKTY 38
XPOHOJIOriErO.

Fh ec ki ns Q"Er Tim e

File A Al Al A2 A2
File B B B Bl B2
File C C1 Cc2 c2 c3

36

Lle oyxxe BaxnumBa pisHuUda Mix Git Ta maixke Bcima iHwmmn CKB. 3 uiel
npuynHn B Git Byno 3aHOBO NEPEeoCMUCIIEHO MalXke KOXeH acnekTt
KOHTPONIO BEPCiN, SAKi iHWI cMcTeMu NpoCcTo KorioBanu 3 nornepegHboro
nokoniHHA. Lle 3pobuno Git Ginbl CXOXMM Ha MiHiaTIOpHy alinoBy
cucTeMy 3 OEeSKMMUM  HEMMOBIPHO  MOTYXXHUMW  BOyAOBaHUMMU
iHCTpyMeHTaMn Ha gogaTtok, a He npocto CKB. Mu nosHanomumoch 3
OeskuMM nepeBaramu, sIKi BU OTPUMAETE NpW CNPUMAHATTI iHdopmauii
nogi6Hum YnHom, y Chapter 3, ae KaeTbCsa Npo rifku.

Maitxe koXxxHa onepadjis nokanbHa

Binbwicte onepauii y Git noTpebyloTb nuwe nokanbHWX annis Ta
pecypciB Ans 34iMCHEHHS onepaLin — Hemae HeobXxigHOCTI B iHopmaLii 3
iHWKWX KOMM'loTepiB Bawoi mepexi. Axkwo Bu 3Buknn pgo LICKB, ge
OinbLicTb onepauiri OOTSXKEHI TakKMMKM MepexeBUMW 3anuTamu, TO Lewn
acnekT MoXe MpMBECTU Bac A0 AyMKW, WO 60ru LWBKAKOCTI Haginunu Git
He3eMHOI cunot. Yepes Te, WO NOBHA ICTOPIA NPOEKTY 3HAXOAUTHLCA Ha
BaLLOMY IOKanbHOMY AMUCKY, GinbLiCTe onepauiii 3AIMCHIOITLCS Malxke
MUTTEBO.

Hanpuknag, onsa nepernsagy ictopii npoekTy, Git He mae noTpebu 6patn
il 3 cepBepy, BiH MPOCTO 34MTye ii NpAMO 3 NnokanbHoi 6a3n gaHux. Lle
O3Hayae, WO BM OTPUMYETE iCTOPIO MPOEKTY He BCTUMHYBLUM KAIMHYTH
oKoM. Ko By BaxaeTe neperngHyT! BiAMIHHOCTI MiXX NOTOYHOK Bepcieto
dainy Ta KWOro pepakuielo MiCAYHOI AaBHOCTI, Git 3Hange Konito
30epexeHy Micaub TOMY i NpoBeae NnokanbHe 0b64YMCneHHs pi3HMLi 3amicTb
Toro, wob 3eBeptaTMCb 3a UMM OO BigAaneHoro cepBepy YW CrnoyaTky
pobuTn 3annT Ha OTPMMaHHS CTapiloi Bepcii danny.

Takox Le o3Hayae, WO 3a BiOCYTHOCTI MepexXeBoro 3'€fHaHHA BU He
Oynete mMaTn ocobnuBux obmexeHb. lNMepebyBatoum B miTaky yYu NOTA3I



Git, 3a3BMyai, TiNbkn goaae AaHi

MOXHa LifIkoM KOMOPTHO CTBOPIOBaATU KOMITW, [OKM He BigHOBUTE
3'eAHaHHS 3 Mepexero Ans X BigBaHTaXEHHA. AKLWO BU NPUALLNK SOAOMY
Ta He MOXeTe 3MyCUTU HanexHUM YMHOM npavtoBaTu CBil VPN-KMIEHT, yce
OQHO MOXHa NPOAOBXyBaTK PobOTY. Y BGaratbox iHWMX cucTeMax NogioHi
4ii abo Hemoxnumei, abo nos’sa3aHi 3 Gesniyyto TpyaHowis. Hanpuknag, y
Perforce, 6e3 3'egHaHHs 3 Mepexelo Bam He BAAcCTbCs 3pobuTn Garato; y
Subversion Ta CVS BM MoXeTe peparyBatv dainnn, ane He MoxXeTte
CTBOPIOBATU KOMITU 3 BHECEHWUX 3MiH (OCKiNbkM Hemae 3B'si3Ky 3 6asoio
AaHux). Ha nepwwin nornsa Taki pedi 30al0TbCs HE3Ha4yHUMM, ane Bwu
OyneTe BpaKeHi HACKINbKM BENMKe 3Ha4YeHHS BOHU MOXYTb MaTy.

Git WinicHuin

Byaob-wo B Git, nepeq 36epexxeHHAM, OTPUMYE KOHTPOSIbHY CyMY, 3a SKOH
NoTiM i MOXHa Ha HbOro NocunaTucs. TakuM YUHOM, HEMOXINBO 3MIHUTU
darin un anpekTopito Tak, Wwob Git Nnpo ue He fisHascA. Llen dpyHkuioHan
BOYZ10BaHO B CUCTEMY Ha HAMHWXYMX PIBHSIX | € HEBIQ'EMHOI YaCTUHOMO i
dinocodii. Bu He moxeTe BTpatMTh iHGOpMaUilo npu nepegadi 4m
oTpuMaTK NOWKOAXeHUn arin 6e3 Bigoma Git.

MexaHi3m, ki BUKOPUCTOBYETLCH AN LibOro KOHTPOS0, Ha3MBaETLCH
xew SHA-1. BiH aBnse co6ow 40-CMMBOMbHY MOCAIAOBHICTL UMdp Ta
nepwmx nitep natuHcbkoro andasity (a-f) i BUpaxoByeTbCA Ha OCHOBI
BMICTY hanny 4ym CTPyKTypu AupekTopii B Git. SHA-1 xew Burnsgae ue
npnbnmsHo Tak:

24b9da6552252987aa493b52f8696cd6d3b00373

Mpu poboTi 3 Git BM MoBClOAM 3ycTpidaTUmeTe Taki xewi, agke Git
MOCTINHO X BukopucToBye. PakTnyHo, Git 36epirae Bce He 3a Ha3BOW
canny, a came 3a 3Ha4YeHHAM XeLly NOoro 3MicTy.

Git, 3a3Buuaii, Tinbku oaae AaHi

Konn BuM BuKOHyeTe neBHi Aii B Git, npy UbOMY, Maike 3aBXau
BinOyBaeTbCs BUMKMIOYHO [AodaBaHHA iHdopMmauii go 6asv gaHux Git.
CknagHoO 3MyCUTU CUCTEMY 3pOOMTWU LOCb HEBWUMPABHE YM MOBHICTHO
BMOANUTM AaHi Oyab-skum ymHOM. Ak i B Oyab-akii CKB, BM MoxeTe
BTPaATUTU Yn 3incyBaTu nuiwie He 36epexeHi B KOMITI 3MiHW. Ane ue maixe
HEMOXINNBO, KON Bxe 36epexxeHo 3HIMOK, 0COBNMBO, SKLLO BN perynsipHo
HagcunaeTe cBoto 6a3y Jo iHLWOro cxosuLa.
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Lle pobuTb BMKOpUCTAHHA Git MPUEMHUM, OCKINbKM MU TOYHO MOXEMO
ekcnepumeHTyBaT 6e3 3arposu wock 3incysatu. [po Te, Ak Git 36epirae
iHbopMmaLito Ta SK MOXHa BiQHOBUTM BTpaYeHi AaHi, Wo HibuTo 3arybneHi,
AeTanbHiwe po3nosigaeTbes y “CkacyBaHHSA pedeii”.

Tpw cTaHu

A 3apas, OygbTe yBaxkHi. Lle HamBaxnueiwa pi4y, sKy noTpibHO
3anam’atati, SKWo BM xodeTe W06 noganblue BMBYEHHSA Git NpOMLINO
rnagko. Git Mae TpM OCHOBHMX CTaHW, B SKMX MOXYTb nepebyBaTu Balui
davinu: 30epexeHun y KomiTi (commited), 3miHeHuii (modified) Ta
iHOekcoBaHUn (staged). 36epexeHuin y KOMITI 0O3Ha4ae, LWo AaHi 6e3neyHo
30epexeHo B JokanbHin 6asi gaHux. 3MiHEHMI oO3Hadvae, wWwo y dhann
BHECEHO pefaryBaHHsi, siKi e He 30epexeHo B 6asi aaHux. IHaekcoBaHui
CTaH BMHUWKAE TOAI, KONM BU MO3HA4YaETE 3MIHEHUA paln y MNOTOYHIN
BepCii, Wob Ui 3MiHM BBIALWNM 40 HACTYNHOrO 3HIMKY KOMITY.

Lle npuvBoguTb Hac QOO0 TpbOX [FOMOBHWX BIAAINIB NPOEKTy nig
ynpaBsniHHAM Git: AnpekTopis Git, poboya gupekTopist Ta iHAEKC.

30BPAXEHHA

1-6

Poboya gupekTopis,
IHAEeKC Ta AuPEeKTopIs

Git.

Working Staging .git directory
Directory Area (Repository)

Checkout the project
Stage Fixes
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Y awupekTtopii Git cuctema 36epirae metagaHi Ta 6a3y gaHux o0’ekTiB
Baworo npoekty. Lle HarBaxnueiwa 4actuMHa Git, came BOHa KOMiloeTbCS
NPV KNOHYBaHHi CXOBMLLA 3 iHLLOrO KOMM'IOTepy.



Poboua gupekTopis aBnse coboto ogHy OKpeMy BepcCito MPOEKTY, B3ATY
3i cxosuwa. Li darinu BupobysBatwoTbca 3 6asv gaHux y Teui Git Ta
PO3MILLYHOTLCSA Ha OUCKY AN NO4ANbLUIOr0 BUKOPUCTAHHS Ta peaaryBaHHs.

IHoekc —ue dhann, Wo 3a3BuYal 3HaxoouTbCs B AUPEKTopil Git i
MiCTUTb iH(popMmaLito nNpo Te, wo byae 30epexeHo y HaACTynHOMY KOMITI.
Takox uen davin HasuBaTb “obnacTtio gogaBaHHA” (staging area), npoTe
MW nepeBaxHO ByaemMo KOpUCTYBaTUCh TEPMIHOM “iHOEKC”.

HarinpocTiwwni npouec B3aemogii 3 Git BUrnagae npubnusHo Tak:

1. Bu penaryete darinu y cBoin poboyii AupekTopii.
2. Hapgcunaete dannu go iHgekcy, Lo 36epirae ixHin NOTOYHMIA CTaH.

3. CTBOpIOETE KOMIT: 3HIMOK 3 iHOEKCY OCTaToyHO 30epiraetbca B
anpekTopii Git.

Y Bunagky, SIKWO oKpema Bepcia (hanny Bxe € B AupekTopii Git, Len
darin BBaXaeTbCsl 30epexeHMM Yy KOMITi. AKWO BiH 3a3HaB 3MiH i
nepebyBae B iHOEKCI, TO BiH IHOEKCOBaHWA. HAKWO > WOro CTaH
BiOPI3HAETbCA Big TOro, AkuMin OyB y KOMITi, i dpainn He 3HaxoouTbCA B
iHOEKCi, TO BiH Ha3MBaeTbCs 3MiHEHMM. Y Chapter 2 Bu aisHaeTech Ginblue
Npo Ui CTaHu, a TakoX Npo Te, SK BMKOPMCTOBYBATM ixHi nepesarn abo
B3arani npornyckaTu eTan iHaekKcy.

KomaHgHuu psigok

€ BGaraTo pi3HMX BapiaHTiB BUKOpPUCTaHHS Git. KpiM opuriHanbHUX KnieHTiB
KOMaHOHOro psaka, € 6es3niy KknieHTiB 3 rpadivyHnUM  KOPUCTYBaLbKUM
iHTepcericom 3 pisHMMKM MoXnuBocTAMM. Ona uiei kHurm mm Gygemo
BMKOpPUCTOBYBaTK Git B KOMaHAHOMY psaKy. 3 ogHOro GOKy, KOMaHOHWIA
PSOOK — €AMHE Micle, Oe MOXHa BUKOHYBaTW BCi kOMaHau Git - GinbLiicTb
rpacpiyHmx iHTepdpencie gna  nNpocToTM peani3yloTb TiNbKWM  AesKy
NIMHOXWHY (PYHKLiOHanbHOCTI Git. AKLWO BM 3HAETE, K BUKOHATM LLOCh 3
KOMaHOHOro psgka, BUM, MMOBIPHO, TaKOX MOXeTe 3'acyBaTu, SK BUKOHATU
ue i rpaciyHoMy iHTepdoeiici, y TOM Yac sk 3BOPOTHE HE 3aBXAW BipHO.
Kpim Toro, B Tol 4ac, Ak BMOip rpadiyHOro KnieHTa crnpasa 0cobucToro
CMaKky, IHCTPYMEHTN KOMaHOHOro psfka MalwTb yCf KOpUCTyBadi ogpasy X
nicns iHcTanauii.

TakMm YMHOM, MU OYIKYEMO, LLO BM 3HAETE, SK BIOKPUTK TepmiHan B Mac
abo komMaHgHWu pagok, abo Powershell B Windows. AKLWo BU He po3ymieTe,
npo WO MW TyT rOBOPMMO, MOXINNBO, BaM MOTpibHO Byae 3ynuHMTUCA Ta
LWBMAKO Ai3HaTuca ue, wob Bu Oynm B 3MO3i PO3yMiTW iHWI Npuknagm i
OMUCK B L KHK3I.

KomaHgHwii psgok
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IHcTansauis Git

lMepen noyaTkoOM BUKOPWUCTaHHS Git, BM MOBWHHI BCTAHOBWUTM WMOro Ha
Bawwomy Komm'toTepi. HaBiTb AKWO BiH BXe BCTAHOBMEHWA, MMOBIPHO,
xopowa igesi, wob OHOBUTMUCA [0 OCTaHHbOI Bepcii. Bu moxete
BCTaHOBUTK Git 3 makeTy abo 3a [OMOMOrok iHWOro iHcTanstopa abo
3aBaHTaXUTWN NPOrpamMHUA KOL i CKOMMiMoBaTN KOro CaMoCTINHO.

Y uiii kHu3i BukopucToByeTbes Git Bepcii 2.0.0. Xoua GinbLuicTe koMaHa, siki My
BUKOPVCTOBYEMO, MOBUHHI NpaLOBaTV HaBITb B Ayxe cTapux Bepcisx Git, aesiki 3
HUX, MOXIIMBO, MatoTb AIATW TPOXM NO-IHLLOMY, AKLLO BN BUKOPUCTOBYETE CTapy
Bepcito. Git gocuTb fobpe 36epirae 3BOPOTHY CyMicHICTb, Byab-ska Bepcis nicns
2.0 NnoBMHHa npawyoBaT HOpManbLHo.

IHCTanAyisa Ha Linux

Axkwo Bu GaxaeTe BCTaHOBUTM Git Ha Linux 3a gonomorot GiHapHOro
nakeTy, BM MOXeTe 3pobuTu Le Yyepe3 OCHOBHUI MeHeaxep ynpaBriHHA
naketamu, WO nae 3 BawumMm AUCTpubyTMBOM. HAKWO, Hanpuknag, Bu
BMKOPUCTOBYETE Fedora, CKOPUCTYHTECS yum:

$ sudo yum install git

Akwo Bu BukopucToByeTe Debian-nofiGHMA AUCTPUOYTUB, TakU K
Ubuntu, cnpobyiTe apt-get:

$ sudo apt-get install git

[na oTpumaHHA 4oOaTKOBUX MOXITMBOCTEMW, YN IHCTPYKUiM 3 iHCTansauii
Ona  Oekinbkox pisHoBuAaiB Unix, ckopuctamteca caunTtom Git http://git-
scm.com/download/linux.

IHcTansyis Ha Mac

€ pekinbka cnocobiB yctaHoBkM Git Ha Mac. Hanmnpocriwe, BCTaHOBUTU
Xcode Command Line Tools. Ha Mavericks (10.9) abo Bulie, BU MoOXeTe
3poOuTK Lie NPOCTO NePLUMIA pa3 BUKOHABLUM git 3 TepMiHany. AKLWO BiH e
He BCTaHOBMeH, Bam byae 3anponoHOBaHO BCTAaHOBUTU NOTO.

Axkwo BM OaxaeTe Oinbl CBiXy Bepcilo, 3pobiTb Le 3a 4OMOMOrow
GiHapHoro iHcTanaTopy. OSX Git niaTpumyeTbCss Ta [AOCTYNHWA AnA
3aBaHTaXXeHHA Ha cauTi Git http://git-scm.com/download/mac.


http://git-scm.com/download/linux
http://git-scm.com/download/linux
http://git-scm.com/download/mac

IHcTansAuis Git

@ Install Git 2.0.1

Welcome to the Git 2.0.1 Installer

@ Introduction

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

@ Destination Sele

@ Im:atalhu.lunﬁi'vpej

[ ] |ﬂ‘i[ii“eﬂldn :"
$ ¥
@ Summaty y
T L e ¥
e 4
o 1

Go Back Continue

30BPAXEHHA
1-7

Git OS X Installer.

Bu TakoX MOXeTe BCTAHOBWUTM WOro Sk YacTuHy GitHub ans Mac. TxHili
rpadiyHMn HCTPYMEHT Git Mae MOXNUBICTb iHCTanAuii i IHCTpyMeHTH
KOMaHAHOI CTPOKM. Bu MoxeTe 3aBaHTaXunTu uen iHCTpyMeHT 3 GitHub gnsa
Mac canTi http://mac.github.com.

IHcTansAuis Ha Windows

€ [pekinbka wnaxis BcTaHoBMTM Git nig Windows. HanodiuinHiwa 36ipka
OOCTynHa ANs 3aBaHTaXeHHs 3 canTy Git. Mpocto nepenaite go http://git-
scm.com/download/win | 3aBaHTaXeHHS1 MNOYHETbLCA aBTOMATU4YHO.
3ayBaxTe, WO LUeW nNpoekT Ha3mBaeTbcs Git for Windows (Takox
HasuBaeTbCsl msysGit), WO € okpemum Big camoro Git. LLlo6 paisHaTuch
Ginble, nepengite Ao http://msysgit.github.io/.

Lle oauH npoctui cnoci6 BctaHoBUTM Git Le BcTaHoBMTU GitHub ana
Windows. BcTaHOBKa BkmntoYae Bepcilo kOMaHOHOro psigka Git Ta rpadivny
Tex. Lle Takox gobpe npautoe 3 Powershell, Ta HanawToBye GesneyHe
KellyBaHHS AaHuX Npo KopucTyBaya Ta po3yMHi onuii CRLF. Mu 6inbLe npo
Le Bce Ai3HaeMocCh Mi3Hille, 3apa3 NpPOCTO CKaXXeMo, Lo BaM Lie NOTPiGHO.
By moxeTe 3aBaHTaxuTu GitHub gns Windows 3a apgpecot http://
windows.github.com.
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BcTtaHoBREHHS 3 b)KepernbHOoro Koay

[lexTo BBaXXae KOPUCHMM BCTaHOBMOBATU Git 3 AXepernbHOro Koay, agxe
Tak BM OTpMMacTe HalHOBiWY Bepcito. BiHapHi iHCTanaTopwn 3a3Buyai
TPOLWKK BiAcTaloTb, Xo4 Git i cTaB OinNbll PO3MNOBCIOMKEHUM MPOTArOM
OCTaHHiIX pOKiB, Lie HiYOro He 3MiHWIO.

Akwo Bu Oaxaetre BCcTaHOBUTU Git 3 kogy, Bam HeoOxigHO maTtu
HacTynHi 6ibnioTekun, Big sknx 3anexuTb Git: curl, zlib, openssl, expat Ta libi-
conv. AKLO BN KOPUCTYETECH CUCTEMOLD, B SIKilA € YTUMiTa yum (Hanpuknag,
Fedora) um apt-get (Oyab-sika cucTema Ha OCHOBi Debian), ans
BCTAHOBIEHHS LMX 3aNeXHOCTEN Yy Harodi BaMm MOXe CTaTu ofHa 3 Takux
KOMaHz;:

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

$ sudo apt-get install libcurl4-gnutls-dev libexpatl-dev gettext \
1ibz-dev libssl-dev

LLlo6 6yTn B 3mM03i fogaTu AOKyMEHTALt0 y pisHuX dpopmaTtax (doc, html,
info), HeOBXigHI HACTYMHI [OAATKOBI 3aNEXHOCTi:

$ sudo yum install asciidoc xmlto docbook2x
$ sudo apt-get install asciidoc xmlto docbook2x

Micns oTpumaHHA HeoOXigHMX 6ibnioTek, MoOXHa pyxatucb fani 1
CTAMHYTU OCTaHHIA 3aTeroBaHWi penisHWi apxiB 3 AeKinbkox Micub. Bu
MOXeTe oTpumaTu Moro 4yepe3 camT kernel.org, 3a apgpecoto https://
www.kernel.org/pub/software/scm/git, abo 3 a3epkana Ha canTi GitHub, 3a
agpecoto https://github.com/git/git/releases. B3arani Ha cTopiHui GitHub
nerwe 3po3yMmiTW, fka BepCia OCTaHHSA, NpoTe Ha CTopiHui kernel.org €
nignucuy penisis, SKLLO BN DaXkaeTe NEPEBIPUTU 3aBaHTaXKEHHS.

MoTimM KOMNINSALiS | BCTAHOBMNEHHSA:

tar -zxf git-2.0.0.tar.gz

cd git-2.0.0

make configure

./configure --prefix=/usr

make all doc info

sudo make install install-doc install-html install-info

w0

Konu Bce BulleBKasaHe BUKOHAHO, BM MOXeTe oTpumaTtu Git 3a
[0MNOMOrol camoro Git 3a4ns OHOBIEHHS:


https://www.kernel.org/pub/software/scm/git
https://www.kernel.org/pub/software/scm/git
https://github.com/git/git/releases

MoyaTkoBe HanawTyBaHHs Git

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

MoyaTkoBe HanalwTyBaHHs Git

3apas, konn y BM BXe MaeTe Git y cuCTeMi, MOXNIMBO, BM 3axouveTe
3pobutn gekinbka peven, Wwob HanawTysBatn Bawe Git cepegosuile. Lle
NOTPIOHO BMKOHATWU MULLE OAWMH pa3 - HanalTyBaHHA 3anULIATBECA MiX
OHOBMEHHAMU. Bu Takox MoxeTe 3MiHWMTK iX y OyAb-AKuiA 4ac, 3HOBY
BMKOHaBLUW AeKinlbka KoMaHa,.

Ho Git BxoguTb yTunita wo Mae HasBy git config, ska posBonsie
OTPMMAaTH Yy BCTAHOBWUTM NapamMeTpu, Lo KOHTPOMIOTL YCiMa acnektamu
TOro, sk Git Burnsgae um npauioe. Ll napametpu MoxyTb 6yt 36epexeHi B
TPbOX Pi3HUX MiCUSIX:

1. ®aiin /etc/gitconfig MiCTUTb 3HaAYEHHsI ANS KOXXHOrO KOpUcTyBava
B CUCTEMI i BCix iX penoauTopiiB. AKWoO BM nepegaete onujo --
system npu BuKOHaHHIi git config, napameTpum uuTaroTbCs Ta
nNUWYTbLCA 3 Lboro danny.

2. ®ann ~/.gitconfig abo ~/.config/git/config - xapakrepHi ans
BaLLOro kopuctyBaya. Bu moxeTte HanawTyBaTu Git UMTatu i nucaTtn
B Lien doavin, Bkasytoun onuito - -global.

3. ®ann config y katanosi Git (To6to .git/config) y Tomy
penos3nTopii, KU BM BMKOPUCTOBYETE B LaHWA MOMEHT, 3b6epirae
HanawTyBaHHS KOHKPETHOrO Peno3nTopito.

KoxeH piBeHb Mae npioputeT Haj HanaliTyBaHHsSMWU B nonepeaHboMy
piBHi, TO6TO napameTpu B .git/config nepesBu3HavaTb nNapameTpu
B /etc/gitconfig.

Y cuctemax Windows, Git wykae darin .gitconfig B katanosi $HOME (C:
\Users\SUSER ans 6GinbwocTi kopucTyBadyiB). BiH Takox LWwykae daiin
ans /etc/gitconfig, xouya BigHOCHO KOpeHs1 MSys, KOTPUA 3HAXOAUTLCS
Tam, e BV BMpILWUKNK BCTaHOBUTK Git y Bawii Windows cuctemi, konu su
3anyckanu iHcTansuito.

IM’a KopucTyBauda

Meplwe, WO BX NOBMHHI 3pobuTK, KONK BUM iHCTanteTe Git - ue BCTAHOBUTU
iM'st KOpUCTyBaya Ta agpecy enekTpoHHOi nowTu. Lle BaxnuBo, Tomy Lo
KOXeH KOMIT B Git BMKOPUCTOBYE LI iHdOpMaLito, | BOHA HE3MiHHO
BKIIOYEHAa Y KOMMITW, AKi B pobuTe:
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$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

3HOBY X Taku, SIKLIO BY nepenaete onuito --global, ui HanawTyBaHHA
noTpibHO 3pobuTM TiNnbkM oaMH pas, Todi Git 3aexanm Oyae
BMKOPUCTOBYBaTU L iH(popMaLilo Ans BCbOro, WO BM pobute y Uin
cuctemi. AKWOo BN Xo4veTe, NepeBu3HaunTu im'a abo agpecy enekTpoHHOI
NoLWTK ANS KOHKPEeTHUX NPOEKTIB, BU MOXETEe BMKOHATM LIO X KoOMaHay 6e3
onuii - -global B kaTanosi HeobxigHOro NPOEKTY.

Barato 3 rpadhiyHux iHCTpyMEHTIB gonomaraiTb 3pobutu ue npu
nepLIOMy 3anycky.

PepakTop

3apas, konu Balle iM’'st BXXe BKa3aHO, BM MOXETe HanalwTyBaTh TEKCTOBUI
penakTtop 3a 3aMOBYYBaHHSIM, SkMiA Oyae BukopucToByBaTuUcA Git npu
HeobXigHOCTi BBECTM MNOBIAOMIIEHHS. HAKWO Le He HanawToBaHo, Git
BMKOPUCTOBYE PEOAKTOP 3a 3aMOBYYBaHHSAM BaLLOi CUCTEMM, SIK MPaBUIO
ue Vim. Akwo Bn H6axaete BMKOPUCTOBYBATU iHLLMIA TEKCTOBUI peaakTop,
Hanpuvknag Emacs, HeobxigHO 3pobuTK HaCTyMNHe:

$ git config --global core.editor emacs

Vim i Emacs nonynsipHi TeKCTOBI pedakTopu, L0 4acTO BUKOPUCTOBYHOTLCA
po3pobHukammn Ha Unix—-noxigHux cuctemax, Takmx sk Linux i Mac. SAkwo Bu He
3HalioMi 3 XXO4HUM 3 X pepakTopis abo Bu kopuctyetecs Windows, Moxrnueo,
BaM MoTpi6HO Byae 3HaMTK IHCTPYKLi MO HanaLTyBaHHIO BaLIOro ynobneHoro
penakTopa 3 Git. SIKLI0 BM He BCTAHOBUTE CBIll pedaKkTop, i B He 3Hainomi 3 Vim
abo Emacs, wewvawe 3a Bce, BU NOTpanuTe B AiINCHO CKPYTHE CTaHOBWULLE, KON
BOHM 3aMyCTATLCSA.

Mepesipka HanawTyBaHb

Akwo BM  xouyeTe, MEepeBipUTM  HanawTyBaHHs, BU  MOXETe
BMKOpMCTOBYBaTM komaHay git config --1list, wob nepernsiHyTh BCi
HanaluTyBaHHs, KOTpi Git MOXe 3HaTu:

$ git config --list
user.name=John Doe
user.email=johndoe@example.com



color.status=auto
color.branch=auto
color.interactive=auto
color.diff=auto

Bu MoxeTe nobaumTy kntodi Binbl HiXX OAUH pas, ToMy Wo Git ynTae
opHakoBi Kknoui 3 pisHux dannie (Hanpuknag /etc/gitconfig abo
~/.gitconfig). Y ubomy BuNagky, Git BUKOPUCTOBYE OCTAHHE 3HAYEHHS
NS KOXKHOrO Kntova.

Bv Takox MoOxeTe nepeBipUTU 3HAYEHHSI KOHKPETHOro  Kntoya
BukoHaBWwKn git config <key>:

$ git config user.name
John Doe

OTpVIMaHHFI Jornomoru

Akwo Bam konu-Hebyab 3HagobuTbCca Jomnomora nNpu BUMKOPUCTaHHI Git, €
Tpu cnocobu, o6 oTprmaTn AONOMOry Ha CTOpiHKax AoBigHMKa (manpage)
ans 6yab-aKkoi komaHam Git:

$ git help <verb>
$ git <verb> --help
$ man git-<verb>

Hanpuknag, Bu MmoxeTe oTpumaTti AONOMOry Y AOBIOHWKY ONS KOMaHAW
config, BUKOHaBLUW:

$ git help config

Lli komaHau rapHi TMMm, LLO BU MOXeTe oTpumaTtu OCTyn A0 HUX B Oyab-
AKOMY MicLji, HaBiTb 6e3 gocTyny A0 Mepexi. AKLWO CTOPIHOK AOBIAHMKA i
L€l KHArM BaM HeQOCTaTHBbO, BU MOXETe cnpobyBaTu noLlykaTh 4OMNOMOru
Ha #git abo #github kaHani Ha cepBepi IRC Freenode (irc.freenode.net). Lli
KaHanu MOCTIMHO 3anoBHEHi COTHAMM fiogen, ki - gyxe p[obpe
iHdbopMmoBaHi Npo Git i roToBiI ZONOMOITH.

OTprMaHHs gornomoru
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Mincymok

Bu otpumanu 6a30Bi 3HaHHSA Npo Te, WO Take Git i YM BiH Bigpi3HAETbLCA
Bi, LEHTpanizaoBaHMX CUCTEM KOHTPOSIIO BEPCiN, SAKUMU BW, MOXIMBO,
KopucTyBanucs padiwe. Bu Takox Tenep otpumanu pobouy Bepcito Git y
ET cucTemi, BCTaHOBIEHY 3 BaLLNMMMU nepcoHanbHUMM
HanawTyBaHHAMMW. HacTaB yac, wob gisHatucsa gesiki ocHosw Git.



OcHosu Git

Akwo BM BaxaeTre npouuMTaTU TiNbKM OoAMH po3ain, wob novatm
npautoBatm 3 Git, came uei Bam i noTpidbeH. Y uboMy po3gini
po3rnsigalTbCA BCi OCHOBHI KOMaHAM, SKi MOTPIOHI ANna nepeBaxHol
GinbLoCTi 3aBAaHb, WO BUHMKAKOTBL Nig Yyac poboTu 3 Git. [lo kiHya po3ainy,
Bu ByadeTe B 3MO3i HanawTyBaTu 1 iHilianidayBaTn peno3mTopii, NOYMHATY i
3YMUHATU BiACTEXEHHS hainiB, a TakoX rotyBaTu i BHOCUTU 3MiHW. Mn
TakoX MOKaXeMo BaM, SIK HanawTysaTu Git irHopysaTu NeBHi dannmn uun
WwabnoHu channie, sSIK WBMAKO i NIEFKO cKacyBaTh NOMWIKK, sIK NepernsgaTtu
iCTOpIt0 CBOIX NpoekTiB abo 3MiHM MiXK KOMiTaMu, a TakoX SIK BignpaBnsiT
Ta OTpPMMyBaTK 3MiHM 3 Big4aneHnX peno3nTopiiB.

CtBopeHHst Git—penosiTopis

[ns cTBOpeHHSA Git peno3nTopilo BUKOPUCTOBYHOTbL ABa OCHOBHUX MiAXOAMW.
Mepwuin npuimae icHyounA NpoekT abo katamnor i iMnopTye 1oro B Git.
Opyruin knoHye icHytounin penosiTopin Git 3 iHWOro cepeepa.

IHiLjanisavyis penosiTopisi B iCHY0OMOMY KaTanosi

AKWO B MOYMHAETE BUKOPUCTOBYBATM Git ANS iCHYOUOro NpoekTy, Bam
Tpeba 3aiTu B KaTanor NPoeKTy Ta BUKOHATU:

$ git init

Lle ctBopuTb HOBWW nigkatanor .git, Sk MiCTUTbL BCi HeobXxigHi
cdhannu Bawworo penosiTopida - ckenet Git-penosuTopis. Ha gaHnin mMomeHT,
y BalIOMy MNPOEKTi LWe Hivyoro He Biactexyetbcsa. (Oue Chapter 10 ang
OTPUMAHHA JdoAaTtkoBoi iHdopmauii npo dannm, Wo MicTaTbca B
kaTanosi .git, KOTpuiA BK LLOAHO CTBOPMNN.)
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Axwo Bn baxkaeTte goaatu icHytouYi dannu nig BepCiiHUA KOHTPOnb (Ha
BiAMiHY Big NOPOXHBOrO KaTanory), MMOBIpPHO, BaM Chi NpoiHOEKCyBaTh L
darinu i 3pobutn nepwmn kKomit. Bu moxeTe ue 3pobutn 3a AONOMOrow
Oekinbkox komaHg git add, wo Bu3Ha4vawTb annu, 3a SKUMU BM
OaxaeTe cnigkyBaTu, nicnsa skux Tpeba BukoHaT git commit:

$ git add *.c
$ git add LICENSE
$ git commit -m 'lMepwa Bepcis npoekTy'

Mwu posnoBimo Lo came pobnAThb Ui KOMaHau 3a xBunbky. Hapasi, y Bac
€ Git peno3nTopii 3 gekinbkoma annamm Ta nepLumMmM KOMITOM.

KroHyBaHHS iCHyI04Oro penosuTopito

Akwo Bu OaxaeTe oTpMMaTM KOMilo iCHytdoro Git penosuTopito —
Hanpuknag, NPoeKkTy, B AKOMY B/ X04eTe NPUNHATA y4acTb — Bam NOTPibHa
komaHga git clone. Akwo By 3Hariomi 3 iHwmmn CKB, Hanpuknag Subver-
sion, BM MOMITUTE, WO KOMaHAa HasuBaeTbcA “clone” (knoHyBaTu), a He
“checkout” (nepesiputu). Lle BaknvBa BigMIHHICTb — 3aMiCTb OTPUMAaHHSA
npocTo poboyoi konii, Git OTPUMYye NOBHY KOMil0 Malxe BCiX AaHUX, LWO € Y
cepBepa. KoxHa Bepcis KOXHOro cpariny B iCTOpii NpOeKTy BUTAryeTbCH
aBTOMaTu4HO, konun BU BUKOHyeTe git clone. Hacnpaegi, sKkwo wock
CTaHeTbCs 3 AMCKOM BaLUOro cepBepy, BM 3a3BuYalri MOXeTe BUKOpPUCTaTH
Maixe Oyab-SKWiA 3 KIMOHIB Ha Oyab-AKOMY KieHTi LWob NoBepHYTU cepBep
0O CTaHy Ha MOMEHT KMOHYBaHHs (BU MOXeTe BTPaTUTU AesKi CepBepHI
xyku (hook), npoTe yci gaHi nig KOHTPONemM BepCin MOBEPHYTHCS — AMBITbLCA
“OTpumaHHs Git Ha cepBepi” 3aansa AeTanbHilwoi iHdopmaLii).

LLo6 knoHyBaTh penosutopii Tpeba Bukopuctatn komaHgy git clone
[url]. Hanpuknag, sikwo Bu 6axaete 3pobutu knoH 6ibniotekun Git libgit2,
B/ MOXETE Lie 3pobuTu Tak:

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

Lle ctBoputb gupekTopito nig Hassoto “libgit2”, nposeae iHiuianisavito
ounpekTtopii  .git, 3abepe Bci paHi gna peno3wTopito, Ta npuBeae
OVPEKTOopilo OO CTaHy OCTaHHbLOI Bepcii. AKWo BW 3arigete OO HOBOI
anpekTopii 1ibgit2, BM nobaunTe, Wo BCi hannm npoekTy Ha Micui, roToBi
ana BuMKopucTaHHA. Akwo By Baxaetre 3poOMTU KMNOH penosuTopis B
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OMPEKTOPIlD 3 HLIOK Ha3BOK, BW MOXeTe 3agjaTtu ii 'y HacTynHoMy
napameTpi KomaHau:

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

Lla komaHga pobutb Te came, WO I NonepefHsl, TiNbkW UiNboBa
anpekTopis HasmBaeTbes mylibgit.

Git Mae gekinbka pi3HUX NPOTOKONIB nepefadi AaHux, SKi BU MOXeTe
BuKopucToByBaTW. [lonepedHin npuknag BWKOPUCTOBYE  MNPOTOKON
https://, npote BWM Takox MoxeTe nobaumtm git:// abo
user@server :wnax/ao/penosuTtopin.git, wo  BukopuctoBye  SSH
npotokon. “OTpumaHHs Git Ha cepsepi” no3HaioMUTb Bac 3 Yycima
MOXNMBMMYK BapiaHTamu Joctyny Ao Git peno3uTopito, Ski Moxe maTtu
cepBepy, Ta “3a” Ta “npoTn” KOXHOro.

3anuc 3aMiH 4O peno3unTopiio

Y Bac € cnpaBxHin Git peno3uTopii Ta poboya anpekTopia 3 davinamu
uboro npoekty Bam Tpeba 3pobutn geski amiHuM Ta 3anucatu ix y Ballomy
peno3nTopii KOXHOrO pasy, KOnu Bawl MNpOekT HabyBae cTaHy, WO BU
baxxaeTe 36eperTu.

Mam’aTalite, WO KOXeH darin Bawoi pobo4yoi anpekTopii Moxe OyTu B
OQHOMY 3 OBOX CTaHiB: KOHTpONbOBaHUN (tracked) 4M HEKOHTPONbLOBAHMIA
(untracked). KoHTponboBaHi (avinu — ue dannu, wo 6ynm B oCTaHHbOMY
3HIMKY. BoHM MOXyTb ByTW HEe 3MiHEHMMM, 3MiIHEHMMM abo iHAEKCOBaHUMN.
HekoHTponboBaHi harinu ue Bce iHwe — byab-aki channm y Bawin pobouin
OMpeKTopii, Wo He Oynn y BalOMy OCTaHHbOMY 3HIMKY Ta HE iCHYKTb Y
BaLLOMY iHAEKCi. SAKWO BU LOWNHO 3p0obunn KNoH penosvTopito, yCi Balui
hannn KOHTPONbOBaHI Ta He 3MiHEHI, afKe BU LIOWHO iX OTpMManu Ta He
pegarysanu Hi4oro.

Mo mipi pegaryBaHHs chaninis, Git 6aunTb, WO BOHWM 3MiHEHI, agke BU iX
3MiHUAM MicnNa OCTaHHLOro KOMITy. Bu iHOoekcyeTe ui 3miHeHi danu Ta
notim 36epiraeTe BCi iHOEKCOBaHI 3MiHW, Ta LEeW LMK NOBTOPIOETHCS.
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30BPAXEHHA
2-1

Lnkrt xuTTA crarycy
BaLLnNX Qhavisiis.

Untracked Unmodified Modified

Staged

Add the file

Edit the file I

Stage the file

Remove the file

Commit
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MepeBipka cTaTycy Bawwmx ¢annis

LWo6 pisHatMcb, B fAkOMy CTaHi Bawi davnM, BapTO CKOPUCTaTUCh
KoMaHgow git status. AKWwo BM BUKOHAETe L0 KOMaHAy Bigpasy nicns
KMOHYBaHHS, B MaeTe nobaunTu Take:

$ git status
On branch master
nothing to commit, working directory clean

Lle o3Havae, wWo Bawa poboya ANPEKTOopis YMcTa — iHWMMKU CrioBamu, Y
BaC Hema KOHTPOSIbOBaHWMX Ta 3MiHeHUX channiB. Git Takox He 6aunTb
HEKOHTPONbOBaHMUX awnnis, iHakwe BiH 6w ixX TyT Bkasas. HapewTi, us
KOMaHZa nokasye Bam, B sikii BM 3apas rinui tTa iHgopmye Bac npo Te, Lo
BOHa He po3birnaca 3 Takow X rinkotwo Ha cepsepi. [oku wo, usa rinka
3aBxaun byge “master”, Taka rinka CTBOPIOETLCA aBTOMaTUYHO. Lle Hac He
06xoanTb y LUboMy po3gini. Chapter 3 po3noBigae Npo rifku Ta NOCUNaHHs
JoknagHo.

Mpunyctimo, BM goganu HOBWIA cbann OO BaLIOro NPOEKTY, NMPOCTUM
dann README. Akwo dpanin paHiwe He icHyBaB, i BM BUKOHaeTe git
status, B4 nobaunTe Bal HEKOHTPONbOBaHWI haln Tak:

$ echo 'My Project' > README
$ git status
On branch master
Untracked files:

(use "git add <file>...

to include in what will be committed)

README



3anuc 3miH 4o penosunTopito

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

Bu moxeTte 6aunty, Wwo Baw HoBui README dhaitnn HEKOHTPONbOBAHWUNA,
agxe BiH nig 3aronoBkoM “Untracked files” y craTyci. HekoHTponboBaHui
(untracked) o3Hayae, Wo Git 6aunTb darin, SKoro Hema y nonepeaHbLoMy
3HIMKY (KOMITi). Git He Mo4He BKMYaTW MOro OO BaLIMX KOMITIB JOKM BU
SIBHO He CkaxkeTe oMy Le 3pobuTtn. Tak 3pobneHo wob BM BMNAOKOBO He
noyanu BKNOYaTK reHepoBaHi GiHapHi dhannn ym iHwWi dannu, ki BU He
36upanucb BkNyatu. Bu Bce X Takm xoveTe nodaTtu Bknoyatu README,
OTXe fJaBariTe NOYHeMO KOHTposnoBaTu an.

KoHTpontoBaHHsS1 HOBUX chaiinis

Llo6 novaTm KOHTponioBaTM HOBWI (paiin, Bam Tpeba BMKOpUCTaTH
koMaHay git add.Moyatu koHTpontoBaTh harin README MOXHa Tak:

$ git add README

Ko BM 3HOBY BMKOHAETE KOMaHAy status, Bu nobaunTe, Lo Baw dann
README Tenep KOHTPONIOETLCA Ta rOTOBUIA A0 BKIHOYEHHS 4O KOMITY:

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

to unstage)

new file: README

Bun moxeTte 3po3ymitu, Wwo uen dann gogaHun, 60 BiH nig 3aronoBkoM
“Changes to be committed”. AkwWwo BM CTBOPUTE KOMIT 3MiHK 3apas, Bepcis
chariny Ha MOMEHT Konu By BukoHanu git add Gyae 36epexeHa B 3HIMKY B
icTopii. Bn moxeTte npuragaTti, WO Konu BM BUKOHanu git init paHiwe,
BM noTiM BukoHanu git add (danamn) — ue 6yno 3pobneHo Lwob
posnoyaTtu KoHTponoBaT dannu y Bawin gupektopii. KomaHga git add
npunmae wnax danny abo AnpekTopii. AKWO ue AMpeKTopid, koMaHda
Jofae yci Bannu B Ui ANPEKTOPIi PEKYPCUBHO.
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IHOekcyBaHHA 3MiHeHUX dainnis

3MiHiIMO dharin, Wo Bxe KOHTPOMETLCSA. AKLWO BM 3MiHUTE dann “CONTRI-
BUTING.md”, WO BXe KOHTPOMIETbCS, Ta MOTIM BUKOHaeTe KomaHay git
status 3HOBY, BM OTpUMaETe LWOCh Ha KWTanT:

$ 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: CONTRIBUTING.md

darin “CONTRIBUTING.md” 3'aBuBcS nig cekuieto HasBaHow “Changed
but not staged for commit” - Ue 03Ha4ae, WO KOHTPONLOBaHWI (arin byB
pegaroBaHuin y pobouin gupekTopii npoTe wWoro He iHgekcyBanu. LLo6
npoiHgekcyBaTu WoOro, BUKOHaWTe komaHgy git add. git add
faratouinboBa komaHga — 1 cnig BMKOpPUCTOBYBaTM LWOG no4vatu
KOHTpOnoBaTW HOBI (pavinu, wob aoaasatu hannu, Ta Ans iHWUX peyen,
Hanpuknag nosHadaHHA KOHMNIKTHMX dannis gk poss’asaHux. NMpo Hei
Kpawe aymaTv “dogan uen 3aMicT 4O HACTYMHOro KOMITY” a He “gogan Len
dann go npoekty”. BukoHanmo git add 3apas gnsa iHgekcadii danny
“CONTRIBUTING.md”, a noTiMm 3HOBY BMKOHaeMo git status:

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

to unstage)

new file: README
modified: CONTRIBUTING.md

O6uaBsa dannu iHgekcoBaHi Ta 6yayTb BKMIOYEHI 4O HACTYMHOIO KOMITY.
Mpunyctivo, Wo came 3apa3 BW Npuraganu maneHbKy 3MiHy, siKy BU
xo4yeTe 3pobuTtn B CONTRIBUTING.md 4o Toro, sik 3pobutn KOMIT 3 HUM. Bun
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3HOBY WMOro BigKpuBaeTe Ta pegaryeTte, i BU rotoBi 3pobutn KomiT. BTim,
BMKOHarmo git status we pas:

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

to unstage)

new file: README
modified: CONTRIBUTING.md

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

modified: CONTRIBUTING.md

Akoro 6ica? Tenep CONTRIBUTING.md € sIk B iHAEKCOBaHUX, T7aKk / B
HeiHgekcoBaHUX. Ak Take MOXnunBo? BusiBnaeTbes, wo Git iHgekcye dann
came Takum, skum BiH ByB, konu BU BMKOHanNM komaHay git add. Akwo Bu
3apa3 cTBOpuTe KOMIT, B icTopii 30epexeTbcst Bepcis CONTRIBUTING.md,
ska Oyna konv BM BOCTaHHE Buknukanu git add, a He noTouyHa Bepcis
canny 3 Bawoi poboyoi ANpeKTopii, KON BM BUKOHaeTe git commit.
Akwo B 3miHuTe hann nicns Toro, sik BUkoHaeTe git add, Bam Tpeba
3HOBY BMkoHaTu git add wob npoiHaekcyBaTn OCTaHHIO Bepcito channy:

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

to unstage)
new file: README
modified: CONTRIBUTING.md

KopoTkuit ctaTtyc

Xova BmBig git status gosoni BUYEpnHMKA, BiH Takox AeLo OOBrui. Git
TaKOX MNPOMOHYE OMLl0 KOPOTKOro nepernsgy crartycy, wWwob Bu mornu
no6aunTu cBOi 3MiHM B BiNbll KOMMNAKTHOMY BUrMAAi. AKLWO BU BUKOHAETe
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git status -s abo git status --short, Bu oTpumaetre Habarato
NpOCTiLLWI BUBIA.

$ git status -s

M README

MM Rakefile

A Tlib/git.rb

M lib/simplegit.rb
?? LICENSE.txt

HoBi HekoHTponboBaHi hannu no3Ha4alTbCcA ?7?, HOBIi iHOEKCOBaHi
darinm nosHavawTbCs A, 3MiHeHi pavnn nosHavawTbCA M TOLLO.
PesynbTaT Mae ABi KONOHKKM — fiBa 03Ha4ae, Wo davin 6yB iHOEKCOBaHWU,
a npaea wWo BiH 6yB 3miHeHWI. Hanpuknag y ybomy BuBogai, chann README
3MiHeHuWIA y pobodili aMpekTopii, NpoTe He iHoekcoBaHui, a dann 1ib/
simplegit.rb 3miHeHWA Ta iHOoekcoBaHuin. Rakefile 6yB 3MiHeHMA,
iHOeKCOBaHWUI Ta 3HOBY 3MIHEHWIA, TOMY € 3MiHN B 0OOX KOMOHKaX.

IrHopyBaHHs dainis

ByBae, Wo y Bac € knac ¢aninis, Wo BM He xoyeTe o6 Git ix aBToOMaTnyHO
iHOEKCYBaB YU HaBiTb BigoOpakaB SK HEKOHTpONbOBaHi. 3asBuyan Le
aBTOMAaTMYHO 3reHepoBaHi harnu, Hanpuknag davinu norie abo darinm
BMpoGneHi Bawow cucTtemor 36ipkM. Y TakMx Bunagkax, BU MOXeTe
cTBopuTK hann .gitignore, WO MICTUTb B3ipui, SKMM BigNoOBIAalOTL Ui
dannu. Ocb npuknag cdanny .gitignore:

$ cat .gitignore
*.[oa]

*

3

Mepwwnii pagok kaxe Git irHopyBaTtu hannu, Wo 3akiHYyrTbCs Ha .0’
abo “a” - ob’ekTHi Ta apxiBHi harnu, WO MOXyTb OyTM npoayKkramu
KomninAuii Baworo kogy. Opyrun psgok kaxe Git irHopysaTu Bei (hannu,
WO 3aKiH4ylTbca Ha Tunbdy (~), sKa BUKOPUCTOBYeETbCA Oaratbma
TEKCTOBMMW pefaktopamu (TakMMmu sk Emacs) wo6 nosHayatn TMMYacosi
darinu. Bu Takox moxeTe gogatu anpekTopii log, tmp Ta pid, aBTOMaTU4HO
3reHepoBaHy OOKyMeHTauilo, Towo. 3anoBHeHHA cpanny .gitignore go
noyaTtky npaudi 3asBuyan rapHa pAymka, ampKke Lue [OOMoOMOoXe Bam
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BMMAOQKOBO He pJogatm dannu, Ski BU He XxodeTe [JogaBatu  go
penosutopito Git.
MpaBuna anga B3ipuis, Ak BM MoxeTe gogatu go danny .gitignore:

« TycTi pAaku Ta paaky, WO NOYMHaTLCS 3 #, ITHOPYIOTLCS.
« CTaHpapTHi I'Nob B3ipLi npauoTb.

« Bn moxete 3aBepwutn B3ipeub noxunow puckoto (/) wob
NO3HaYNTU AMPEKTOPILO.

« B moxeTte BigkMHYTU B3ipeLb, AKWO NOYHETE MOro 3i 3HaKy OKIUKY
(OF

Glob patterns are like simplified regular expressions that shells use. [mo6
(glob) B3ipui — uUe HIBU cnpolleHi perynapHi Bupasn, WO X
BMKOPUCTOBYIOTb 06OMnoHkW. 3ipoyka (*) Bignosigae Hynio abo 6Ginblie
cumBonam. [abs] Bignosigae Oyab-gkoMy 3 CMMBOMIB  BCEpeawHi
KBagpaTHUX OyxoK (y ubomy Bunagky a, 6 abo B). 3Hak nuTaHHs (?)
Bignoeigae opgHomy cumBony. KBagpaTHi AyXkM 3 cumBOnamu, LO
po3sgineHi gedicom ([0-9]) BignosinatoTb 6yab-IKOMY CUMBOMY MK HUMM
(y maHomy Bunagky Big 0 oo 9). Bu moxeTe BukopucToByBaTK OBi 3ipOYKNM
wob nosHauMTK BKNadeHi AupekTopii: a/**/z Bignosigae a/z, a/b/z,
a/b/c/z Towo.

Ocb LWe oauH npuknag danny .gitignore:

///TODO

# Hiakux dannie .a
*.a

# MNpoTe BiacTexysatn lib.a, xou mMu 1 irHopyemo .a danam Buue
11ib.a

# IrHopyBaTu Tinbku ¢ann TODO y kopeHl, He B 1HwMx Tekax subdir/TODO
/TODO

# IrHopyBaTtu yci davnam B Teuyi build/
build/

# Irnopyeatu doc/notes.txt, npoTe He doc/server/arch.txt
doc/*.txt

# IrHopyBaTtu yci .txt davam B Teui doc/
doc/**/* txt
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GitHub niatpumye foBoni BU4EprHUIA CMIMCOK rapHUX Npuknagis dannis .gi-
tignore ans gecaTkiB NpoekTiB Ta MOB 3a agpecoto https://github.com/github/
gitignore, sikwo By GaxaeTe MaTh 3pa3ok Ans CBOro NPOEeKTY.

Mepernsapg Bawmx oogaHuX Ta HeaogaHUX 3MiH

Axkwo komaHaa git status 3aHagTo 3BEpxHs AN Bac — BM XO4eTe 3HATH
O caMe BM 3MIHMMK, @ He NPOCTO SAKi dhannn BU 3MIHUIM — BU MOXeETe
Bukopuctatn komaHgy git diff. Mu poknagHiwe posrnaHemo git diff
ni3Hilwe, NpoTe HaneBHO HamyacTiwe Bu il ByaeTe BUKOPUCTOBYBATU AN1S
TOro wob gisHatuck ABi pevi: Lo BK 3miHWMKM, NpoTe Lie He iHaekcyBanu?
Ta wo BW iHOoekcyBann Ta 36bupaetecb 306epertm? Xou git status
BignNoBigae Ha Ui NUTaHHA OyXe 3aranbHO — TifbKM MOKa3ye CrMcokK
dannie, git diff nokasye Bam yci iHOoekcoBaHi Ta BuAaneHi pagkm —
naTky, siKk BOHa €.

MpunycTimo, WO BM BHECNX Ta NpoiHAEeKCyBanu 3miHn o cariny README
3HOBY, @ NOTIM 3MiHWUNK cparn CONTRIBUTING.md ane He iHAeKcyBanu 1oro.
Akwo BM BUKOHaeTe KomaHay git status, Bu 3HOBY nobauute LOCH Ha
KWTanT:

$ 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>..."

modified: CONTRIBUTING.md

o6 nobauntu 3miHKM, siki BM Lle He iHaekcyBanu, Habepitb git diff
6e3 napamerTpis:

$ git diff

diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md

index 8ebb991..643e24f 100644

--- a/CONTRIBUTING.md

+++ b/CONTRIBUTING.md

@@ -65,7 +65,8 @@ branch directly, things can get messy.

to discard changes in working directory)


https://github.com/github/gitignore
https://github.com/github/gitignore

3anuc 3miH 4o penosunTopito

Please include a nice description of your changes when you submit your PR;

if we have to read the whole diff to figure out why you're contributing

in the first place, you're less likely to get feedback and have your change
-merged 1in.
+merged in. Also, split your changes into comprehensive chunks if you patch is
+longer than a dozen lines.

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

Lla komaHga nopiBHOE Bawy pobo4vy [OMPEKTOopild 3  iIHOEKCOM.
PesynbTaTt nokasye Bam 3MiHW, KOTPi BM 3pobunn npoTe He iHaekcyBanu.

Akwo BM xo4eTe nobaumTy, WO BU iHOEKCYyBanu Ta BBili4e OO0 BaLLOro
HacTymHOro KOMIiTy, BU MoxeTe ckopuctatuch git diff --staged. Ls
KOMaHa NopiBHIKOE iHOEKCOBaHI 3MiHM 3 BalUMM OCTaHHIM 3HIMKOM:

$ git diff --staged

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

index 0000000..03902a1

--- /dev/null

+++ b/README

@@ -0,0 +1 @@

+My Project

BaxnmBo nam’sitaty, wo koMaHaa git diff 6es onuin He BigoGpaxae
BCiX 3MiH 3 OCT@HHbLOrO KOMITY — TiflbKM HeiHOeKcOoBaHi 3MiHW. Lle moxe
30uBaTM 3 NaHTENWKy, afxe SKWO BM MNPOIHAEKCYBanu BCi CBOI 3MiHM,
BuBig git diff Gyge nopoxHim.

Hasegemo iHWwWIi npuknag, npunycTuMo, WO BW NpoiHAeKcyBanu dain
CONTRIBUTING.md Ta 3HOBY WOro Bigpegarysanu, BW MOXeTe
ckopuctatuch git diff wob nobauntn iHOEKcoBaHi Ta HeiH4eKcoBaHi
3MiHW. AKWO Halle cepefoBuLLe BUTMNSAAE HACTYMHUM YMHOM:

$ git add CONTRIBUTING.md
$ echo 'test line' >> CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:

(use "git reset HEAD <file>...

to unstage)
modified: CONTRIBUTING.md

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

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

modified: CONTRIBUTING.md

Tenep BM MoxeTe Bukopuctatn git diff wob6 nobauntu
HeiHaeKCcoBaHi 3MiHU:

$ git diff

diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 643e24f..87f08c8 100644

--- a/CONTRIBUTING.md

+++ b/CONTRIBUTING.md

@@ -119,3 +119,4 @@ at the

## Starter Projects

See our [projects list](https://github.com/libgit2/1ibgit2/blob/development/PROJE
+test line

Ta git diff --cached wo6 noGaunTn Hapasi iHOekcoBaHi 3MiHM (--
staged Ta --cached maloTb 0gHaKOBE 3HAYEHHS):

$ git diff --cached
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 8ebb991..643e24f 100644
--- a/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
@@ -65,7 +65,8 @@ branch directly, things can get messy.
Please include a nice description of your changes when you submit your PR;
if we have to read the whole diff to figure out why you're contributing
in the first place, you're less likely to get feedback and have your change
-merged 1in.
+merged in. Also, split your changes into comprehensive chunks if you patch is
+longer than a dozen lines.

If you are starting to work on a particular area, feel free to submit a PR
that highlights your work in progress (and note in the PR title that it's
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GIT DIFF Y 3OBHIWHIVA YTUNITI.

Mwu npooBxunMo BrUKopucTaTi koMaHay git diff pisHomaHiTHUMK Wwnaxamu B
pewTi KHUrK. € iHWWIA WNSX NOAMBUTUCH Ha PISHULIEO MK dhainamu, SKLLo BaM
6inbLL 40 cMaky rpadivyHa Yu 30BHILLHA Nporpama Ans BiaobpaxeHHs pisHuL,.
Akwo Bu BukoHaeTe git difftool 3amictb git diff, Bu 3moxeTte BukopucTaTn
Gyap-siky 3 nporpam Ha kwranT Araxis, emerge, vimdiff Towo. BukoHaiite git
difftool --tool-help o6 AisHaTUCh, WO AOCTYMNHO Ha BaLlili cUCTEMI.

36epexeHHs Balmx 3miH y KOMmiTax

MpunycTimo, Wo Baw iHOEKC caMe B CTaHi, Sikuin BU BaxaeTe, Ta Tenep Bu
MOXeTe CTBOPWUTM KOMIT 3 Bawwux 3miHW. [am’atanTe, WO Oyab-AKi
HeiHOeKcoBaHi 3MiHN — Oyab-Aki dannu, Wo BY iX CTBOPUMM YU 3MIHWUIK,
ane BM He BMKOHanu git add micns ix pegaryBaHHs — He NoTpannaTb A0
LUbOro Komity. BoHu TaKk i 3anuwatbca 3MmiHeHMMU dannamm Ha BalloMy
ancky. Y ubomy Bunagky, nNpunycTiMo, L0 OCTaHHLOro pasy, Konu BU
BMkoHanu git status, Bu nobaumnu, Wo BCi 3MiHW iHOEKCOBaHi, OTXXe BU
rotoBi 36epertn Bawi 3miHW. HamnpocTiwmn cnocié cTBOPUTU KOMIT —
HabpaTtn git commit:

$ git commit

Lle sanyctuth Baw pepaktop. (Lle pepaktop, sikuii BCTAHOBNEHO B
3MiHHIn cepepoBuwa $SEDITOR Bawwoi 060NoHKM — 3a3BMyar vim abo emacs,
X04a BM MOXETe HanawTyBaTh MOro sik 3aBrogHo 3a 4OMOMOrol KOMaHau
git config --global core.editor, siky B 6aunnm B Chapter 1).

Pepaktop nokaxke Bam HacTyMHUIM TeKCT (Le npuknazg ekpaHy 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: CONTRIBUTING.md
#

".glt/COMMIT_EDITMSG" 9L, 283C

Bu b6auuTe, 3reHepoBaHe  MOBIAOMIIEHHS KOMITY  MiCTUTb
3aKOMEHTOBaHWI OCTaHHIW BUBIO KomaHau git status Ta ogwH nycTtui
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pagok Haropi. Bu moxeTte Bmpganutu Ui KOMeHTapi Ha HanucaTu CBO€E
NoBiAOMIIEHHS KOMiTY, abo MoXeTe 3anuwimTi ix, Wod BOHW AOMOMOrnu
BaM npuragatM wo Bu 30epiraecte. (Ons HaBiTb 6inbw AOKNagHOro
HaragyBaHHA MpPO Bawi 3MiHM, B MOXeTe nepegaTtu onuito -v go git
commit. Lle npu3Bege TO TOro, WO y BalOMy pedakTopi Takox OyayTb
BigoOpaeHi BCi 3MiHM, WO BBiNAYTb A0 komiTy.) Konu BM Buxogute 3
penaktopy, Git CTBOpHOE KOMIT 3 LMM MOBIOOMIEHHAM KOMITY (nicns
BUAaneHHs KOMeHTapiB Ta 3MiH 4o dannis).

[HWKMM YMHOM, BU MOXeTe HabpaTu NOBIAOMIMEHHSI KOMITY MpsiMO B
KOMaHai commit, SKWO HanuweTe ii nicnsa onuii -m, ocb Tak:

$ 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

Tenep Bu cTBOpMAM cBiN nepwwuii komit! Bu moxete 6auntn, wo
KoMaHga commit posnosina Bam [ewo npo KOMIT: OO SKOi Finkv Bu
36epernu 3miHn (master), skuii SHA-1 xew oTpumaB komiT (463dc4f),
CKinbku parnis Oyno 3MiHEHO, Ta CTaTUCTMKY LWOAO iHOEKCOBaHUX Ta
BUAaneHux pagkis y KOMITi.

Mam’atanTe, WO KOMIT 3anucye 3HIMOK, SKMI BW CTBOPWIM B iHAEKCI.
Yce, Wo BM He npoiHAeKkcyBamnu, 3anuwnTtbCcs 3MiHeHWM. Bu moxeTte
3pobuTU iHWKUIA KOMIT, Wo6 Aogatu ui 3miHM go ictopii. LWopasy Bu
CTBOPIOETE KOMIT, BW 3anMCyeTe 3HIMOK BaLLUOro MPOEKTY, A0 SIKOro BU
MOXETEe NOBEPHYTUCS ab0 NOPIBHATM LLOCH Mi3HiLleE.

Obxoaumo iHOeke

Xou iHOekC moxe ByTu HenepeBepLUEHO KOPUCHUM AM1S NiArOTOBKM KOMITIB
came Jo noTpibHoro Bam Burnagy, iHoAi BiH Moxe Oyau HaaTo CKnagHUM
ona Bawwmx notpeb. Akwo Bu Oaxaete o0iNTM iHOekc, Git Hapgae Bam
NPOCTUI KOPOTKMI Wnax. Adding the -a option to the git commit command
makes Git automatically stage every file that is already tracked before doing the
commit, letting you skip the git add part: JogaBaHHs onuii -a 4o koMaHau
git commit, amywye Git aBToMatM4yHO A0OaTU KOXEH pann, Lo BXe
KOHTPOMETLCA, A0 KOMITY, IO OO3BOMSiE BaM NMPOMyCTUTN KOMaHau git
add:
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$ 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: CONTRIBUTING.md

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(+), O deletions(-)

3ayBaxTe, WO Bam He goBenocst BUkoHyBaTu git add go dawny “CON-
TRIBUTING.md” y LibOMy BUNAAKY 4O TOrO, K BU CTBOPUIN KOMIT.

Removing Files

o6 Buganutn dann 3 Git, Bam Tpeba npmubpati MOro 3 KOHTPONbLOBAHMX
davinis (BipHille, BUAANMTN MOro 3 BaLUOro iHOEKCY) Ta CTBOPUTU KOMIT.
KomaHga git rm ue pobutb, a Takox Buaanse daiin 3 Bawoi poboyoi
anpekTtopii, wob HactynHoro pa3y BiH He  Bigobpaxascs
HEKOHTPOMbOBaHMWM.

Axkwo Bu npocto Buaanute darn 3 Bawoi poboyoi AMpeKkTopii, BiH
3'aBUTbCSA  nig  3aronoBkoM “Changed but not updated” (T06TO,
HeiHaeKcoBaHum) BUBOAY KOMaHan git status:

$ rm PROJECTS.md

$ git status

On branch master

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

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

to update what will be committed)

deleted: PROJECTS.md

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

MoTiM, AKWoO BM BukOHaeTe git rm, davin Oyae iHOEKCOBaHUM Ha
BUOANEHHS:

to discard changes in working directory)
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$ git rm PROJECTS.md
rm 'PROJECTS.md'
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

deleted: PROJECTS.md

HacTynHoro pasy, konu Bu CTBOpUTE KOMIT, dpain 3HUKHe Ta binbLue He
Oyae KOHTponbOBaHUM. AKLWO BU peaaryBanu dann Ta BXe Aoganu horo
[0 iHOeKcy, BU MaeTe NMPMMYCOBO BUAANUTK MOro 3a gonomoroto onuii - f.
Lle mepa 6e3nekun, Wwob 3aBaguT BUNagKOBOMY BUAANEHHIO OAHUX, SKi BU
He 3anucanu o 3HiMKY, | TOMy BOHU HEe MOXYTb Byau BigHOBNEH Git.

IHWa kopucHa piY, SKy BU MOXNUBO 3axoyeTe 3pobutu, ue 36epertu
darin y pobouii gupekTopii, NpoTe BMAANUTM MOro 3 iHAEKCY. IHWumK
cnosamu, BM MoxeTe 3abaxaTtu 36epertu chann Ha gucky, npote Ginblue
He KoHTpontoBaTtu 1oro Git. Lle moxe ©yTn KOpUCHUM, AKWO Bu 3abynu
wocb gogatm go cBoro dpawny  .gitignore Ta  BMMAgKoBO
npoiHAeKkcyBanu, Hanpuknag Benukui  dann  XKypHan 4u  Kyny
ckomninboBaHux cdannis .a. LLo6 ue 3pobuTtn, ckopuctamTecs onuiewo - -
cached:

$ git rm --cached README

Bu moxeTte nepepaBatu komaHgi git rm cpavinu, gupektopii abo
dannosi rno6 wabnoHu. Lle o3Havae, Wo B1 MoxeTe 3pobutn LWocCh Take:

$ git rm log/\*.log

3BepHiTb yBary Ha 3BopoTHto noxuny (\) nonepeay *. BoHa HeobxigHa
apke Git mae BnacHe poO3KpUTTS LWAGNOHY Ha [J04ATOK A0 PO3KPUTTS
wabnoHy Bawoi obonoHku. Lla komaHga Bupansie Bci dannu, LWwo
MatoTb .log po3LMpEHHS Ta 3HaxogaTbcs B AaupekTopii log/. AGo, Bu
MOXeTe 3pobUTH LLOCh Take:

S git rm \*~

Lis komaHaa Buaanse Bci hannum, Wo 3akiH4yTbCA Ha ~.
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MepecyBaHHA haiinis

Ha BigmiHy Big ©6aratbox iHwux CKB, Git saBHO He cTexuTb 3a
nepecyBaHHAM annis. AKWoO BU nepenmeHyete dann y Git, Higkux
MeTagaHux npo ue He Oyae 3b6epexeHo. BTim, Git goBoni KMiTnMBWIA, Ta
MOXe cam 3pO3yMiTH, WO nepenmMeHyBaHHs Bigbynocs BXe nicnst HbOro —
MW NOBEPHEMOCSH A0 BUSABMEHHSA NepecyBaHHs dhainis TPOXM NisHille.
ToMmy MNpUCYTHICTb KOMaHau mv y Git TpOXM cnaHTenuyye. HAKWOo BU
baxaeTe nepenmeHyBaTtu ann y Git, B MOXeTe BUKOHATH LLOCh Take:

$ git mv cTapa_HasBa HoBa_Ha3Ba

i ue 3pobuTh Wwo Bam Tpeba. Hacnpasai, AKLWO BM BUKOHAETE LLIOCh Take
i noaMBUTECH Ha cTaTyc, BYM nobaunTe, WO Git BBaxae, L0 nepeiMeHyBaB
hann:

$ 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
BTim, Le piBHO3HAYHO BUKOHAHHIO TaKMX KOMaHA4:

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

Git 6e3 nigka3ok po3ymie, WO Ue neperiMeHyBaHHA dainy, ToMy
HEBaXMMBO, 44 BMW neperimeHyBanu dann Tak, abo 3a [onoMorow
KOMaHau mv. €auvHa AificHa pisHUUS B TOMY, WO Mv Le ogHa KoMaHAda
3aMiCTb TPbOX — L KOMaHAa iCHY€E TiMbKW AN 3py4HOCTI. BinbLll BaXXnuBeo,
O BU MOXeTe BMKOpUCTaTW Oyab-siKy yTURITY AN neperiMeHyBaHHS
canny Ta 3pobuTtun add/rm nisHiwe, [0 36epexxeHHSA KOMITY.
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Mepernspg ictopii KOMiTiB

lMicns Toro Sk BU CTBOpPMNK Aekinbka KOMITiB, abo AKLLO BM 3po6UNn KIoH
penosnTopito 3 ICHYHYOK iCTOpIEd KOMITIB, BU HaneBHO 3abaxaeTe
fisHatuck, wo Oyno BigbyBanocs. Haibinblw MOryTHbOK YTUNITOKW Ans
uporo € komaHaa git log.

Lli npyknagn BMKOPUCTOBYIOTb Ay»Ke MPOCTMIA NPOEKT Nifg, HAa3BOK “sim-
plegit”. LLlo6 oTpumaTH Len NpoeKkT, BUKOHaWTe

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

Akwo BM BuMkoHaeTe git log y UbOMY NPOEKTi, BU MaeTe nobaunTtu
LLOCb Ha KWTanT:

$ 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 085bb3bcb608el1e8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

commit allbef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 10:31:28 2008 -0700

first commit

Akwo He nepepaTw xopHoi onuii Ao komaHau git log, BoHa BMBeage
3pobneHi KOMITY Peno3nTopIto Y 3BOPOTHLOMY XPOHOSOMYHOMY MOPSAAKY —
TOOTO, HaWHoBIWI koMiTM OyayTb nokasaHi nepwumun. Ak GaunTe, usa
KOMaH4a nokasye Ans KOXHOro KOMIiTy noro SHA-1 xew, iM'a Ta nowrty
aBTopa, AaTy 3anucy, Ta NoBiAOMITEHHS KOMITY.

IcCHye BenuuyesHe pi3HOMaHITTA onuin ao komaHan git log wob
BigoOpa3nTu came Te, WO BM XxoyeTe. TyT MU MPOOEMOHCTPYEMO Bam
HaMNOLIMpPEHiLUi.
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OpgHa 3 HaMKOPWUCHIWKMX ONuin ue -p, KOTpa MOKa3ye Pi3HMLIO
NMPUBHECEHY MPU KOXXHOMY KOMITi. B Takox MoxeTe BUMKOpuCTaTu -2, LWO
obMeXXye KinbKiCTb BUBOAY TiNlbKM 4O OBOX OCTaHHIX €NEMEHTIB:

$ git log -p -2

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

changed the version number

diff --git a/Rakefile b/Rakefile

index a874b73..8f94139 100644

--- a/Rakefile

+++ b/Rakefile

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

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

commit 085bb3bcb608el1e8451d4b2432f8ecbe6306e7e7
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 a@a60ae..47c6340 100644
--- a/lib/simplegit.rb
+++ b/lib/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
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Lis onuia nokasye Ty camy iHdopmauiio Ta LwWe 3miHM Bigpasy nicns
KOXXHOro enemeHTy. Lle oy>xe KOpucHo ans nepernagy kogy abo WBMAKoro
nepernsgy WO cTanoca npoTAroM AeKinbKoX KOMITiB, WO 1X Jodas
CniBpoBITHUK. Bn MOXeTe TakoX BMKOPUCTATW psi MiACYMKOBWMX OMUiA 3
git log. Hanpuknag, gkwo Bu Gaxaere nobaunMtn Oelo CKOpOoYeHy
CTaTUCTMKY OISt KOXKHOrO KOMITY, BU MOXeTe CKopucTaTuCh onuieto - -stat:

$ git log --stat

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

changed the version number

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

commit 085bb3bcb608el1e8451d4b2432f8ecbe6306e7e7
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 allbef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 10:31:28 2008 -0700

first commit

README | 6 ++++++

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

Ak 6aunTte, onuia - -stat gpykye Nig KOKHUM KOMITOM CMUCOK 3MiHEHUX
daninis, ckinbku annis 6yno 3miHEHO, CKINbKW PSAAKIB Y KOXHOMY dawnni
Oyno pomaHo Ta BuganeHo. Takox Buaae nigcymok iHdpopmauii
HanpuKiHL,.

IHWa giicHo kopucHa onuia ue --pretty. La onuia 3miHioe BuBig—
BigoGparae moro B iHWoMy cdopmaTi. Bam goctynHi gekinbka BOygoBaHux
onuinn copmaty. Onuisa oneline ApyKye KOXEH KOMIT B OOAWH PSAOK, LUO
KOPUCHO, SIKLWO BM AnBUTECL Ha Garato komiTiB. Ha gogatok, onuii short,
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full Ta fuller nokasytoTb BMBiA NpubnM3HO B Takomy X dopmari, ane
3MEHLUYIOTb YM 36iNbLUYOTL KiNbKiCTb iHdOpMaLlii, BianoBigHo:

$ git log --pretty=oneline
caB82a6dff817ec66f44342007202690a93763949 changed the version number
085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7 removed unnecessary test
al1bef06a3f659402fe7563abf99ad00de2209e6 first commit

Haliyikagiwa onuis uye format, Wo [o3BONsie BaM BU3HA4YUMTU CBIl
BnacHui dopmat BumBody. Lle ocobnuBo KOPWUCHO, SIKLWO BU FeHepyeTe
BMBIA Ans po3bopy nporpamolo, agxe BU MOXeTe SIBHO BKkasaTu cdopmar,
Ta BM BygeTe 3HATK, LLO BiH HE 3MIHUTLCA Y HACTYNHUX BEPCIaX Git:

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

ca82a6d - 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

Table 2-1 onucye geski HaMKOpUCHILWI onuii bopmarty.

TABINNUA 2-1. KopucHi onyii gns git log --pretty=format

Onuia  Onuc Bueoay

%H
%h
%T
%t
%P
%p
%an
%ae
%ad
%ar
%cn

%ce

XeLl KOMITY

CKopOoYeHUiA XeLl KoMITy

Xew gepesa

CKopo4eHuii Xxelw gepesa

Xelwum 6aTbkiB

CkopouyeHi xewn 6aTtbkiB

Im’'s aBTOpa

MowToBa agpeca aBTopa

[ata aBTOpa (popmat BpaxoBye onuito --date=option)
BinHocHa nata aBTopa

IM’'s kopucTyBaya, Lo 3pobumB kOMIT (gani dikcaTop)

MowToBa agpeca gikcaTopa
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%cd [Jata opikcatopa
%cr BigHocHa gata cikcatopa

%S Tema

Bam Moxe ctaTu uikaBo B YOMY PIi3HULA MiX aBTOpoM Ta ghiKCaTOPOM.
ABTOp Ue noguHa, Wo cnoyaTtky 3pobuna poboTty, Toai sk dikcaTtop — e
NoAnHa, sika BOCTaHHE 3actocyBana poboty. OTxe, SKLWO BW BignpaBunim
naty Ao NpoeKkTy Ta oguH 3 NporpamicTiB sApa 3acTocye Bally naTtky, BU
obuaBa GyageTte 3ragaHi — BM K aBTop, a NporpamicTt sgpa sk dikcatop.
Mwu GinbLue npo ue norosopumo y Chapter 5.

Onuii oneline Ta format ocobnMBo kopucHi 3 iHWOo onuieto log, WO

Ha3nBaeTbcs - -graph. Lis onuis gogae maneHbkuin rapHuia ASCII rpad, wo
nokasye iCTOpito BaluMX rifokK Ta 3fmMBaHb:

$ git log --pretty=format:"%h %s" --graph
* 2d3acf9 ignore errors from SIGCHLD on trap

* b5e3eell Merge branch 'master' of git://github.com/dustin/grit
I\

| * 420eac9 Added a method for getting the current branch.
* | 30e367c timeout code and tests

* | 5309431 add timeout protection to grit

* | e1193f8 support for heads with slashes in them

I/

* d6016bc require time for xmlschema

* 11d191e Merge branch 'defunkt' into local

Llert Tun BuBOOY CTaHe UikaBiluMMm, Konv My OyaemMo po3nosigatu npo
MKW Ta 3AMTTA Y HaCTynHOMY po3Aini.

Lle Tinbkn pgekinbka npoctux onuii dopmaty BmBogy git log — ix
HabaraTto GinbLlue. Table 2-2 HaBoaMTb ONuii, NPO AKi MM BXe po3nosiganu,
Ta [eski iHWIi posnoBclogKeHi onuii dopmaTy, WO MOXyTb OyTu
KOPUCHUMMU, 3 NOSICHEHHSAM TOrO, Ik BOHU 3MiHIOIOTb BMBI4 KOMaHau log.

TABINWUA 2-2. Posnoscromxenri onyii git log

Onuis Onuc
-p Mokasye 3miHU haliniB KOXXHOMO KOMITY

Mokasye cTaTUCTUKY 3MiHEHUX palniB ANs KOXHOro
--stat KOMITY



Onuis Onuc

Binobparkae Tinbkn psaok 3miHW/BCTaBku/BUAANEHHS 3
--shortstat AODP pan Jit

onuii --stat.

[MNokasye cnncok amiHeHux dannis nicna iHdopmadii npo
--name-only Y ® cbopmavi np

KOMIT.

Mokasdye cnucok 3miHeHMX dannie 3 iHpopmauieto

--name-status [oAaHo/3amiHeHo/BuAaneHo.

Mokasye Tinbkn nepLi Aekinbka cumsonis SHA-1 cymu

--abbrev-commit 3amicTb ycix 40.

Bigobpaxae gaTy y BigHocHomy cdopmaTi (Hanpuknag,
--relative-date “2 TWxHA TOMYy”) 3aMiCTb BUKOPUCTAHHS MOBHOrO
dopmarty gartu.

--graph Bino6paxae ASCII rpadp icTopii rinok Ta 3anuBaHb Nopsig
grap 3i 3BMYaANHUM BUBOAOM.

Mokasye komiTh B anbTepHaTnBHOMY dopmaTi. Moxnusi

--pretty 3HaveHHa: online, short, full, fuller Ta format (sakomy

3apaeTe CBill BnacHun coopmar).

O6MmexxeHHs BUBOAY XKypHany

Ha gopatok go onuin, Wwo KOHTponoTb dopmaTt BuBoay, git log Takox
npunUMae AOekinbka KOPUCHUI OOMeXyBamnbHUX onuii — TO6TO, onuii, Lo
[O03BONSAIOTL BaM NMOKa3yBaTW TiNbKW MiAMHOXUHY KOMITIB. By Bxe 6aunnm
OfHY TaKy Onuito: -2, WO nokasye TifbKM OCTaHHi ABa KoMiTW. Hacnpaegi,
BM MOXeTe BMKOpUCTaTU -<n>, Ae n ue Oyab-ake uine 4ucno, wob
nokasaTm oOCTaHHi n komiTiB. OpfHak HaBpsg uYnm  Bu  Oygete
BMKOPWUCTOBYBaTW Lie 4acTo, agxe Git 3a3Bnyan nepegac BeCb CBili BUBIS
nepernsgavy, omke Bu 6aunte TiNbku OAQHY CTOPIHKY XypHany 3a pas.

BTim, onuii obmexeHHa no 4vacy, Taki sk - -since (Big) Ta --until (go)
Oyxe kopucHi. Hanpuknag, us KomaHga OTpUMae CAMCOK KOMITIB 3a
OCTaHHi ABa TUXHi:

$ git log --since=2.weeks

Lla komaHga npautoe 3 pisHOMaHITHUMKW dopmaTamMn — BU MOXeETe
3agatu TOYHY pgdaty, Hanpuknag "1991-08-24", uu BigHOCHY Aary,
Hanpuknag "2 years 1 day 3 minutes ago".

By Takox MoxeTe BifcCiloBaTU CNUCOK KOMITIB, WO BignoBigawTb
AKOMYCb KpuTepito nowyky. Onuia - -author gossonse Bam Bigbupaty no

Mepernag icTopii komiTiB
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3ajaHOMY aBTOpY, a Onuis - -grep JO3BOMSE BaM LUyKaTU KMOYOBi CroBa B
NoBIigOMINEHHAX KOMITIB. (3ayBaxTe, WO SAKWO BKM Gaxaere BiAcCiATM i no
aBToOpy, i MO 3MiCTy, Bam HeobxigHo gopatu onuii --all-match, iHakwe
KOMaHZa BUOAcCTb KOMITH, L0 3a40BOSbHAIOTE X04a 6 oanH 3 KpUTEPIiB)

IHWa AincHO kopucHa onuia -S npuiMmae psgok Ta Bigobpaxae Tinbku
KOMITK, WO B 3MiHi 3MicTy goganu abo Bnganunu uen psgok. Hanpuknag,
AKWO BW OakaeTe 3HAWTM OCTaHHIA KOMIT, WO [o4aB 4YM Buganus
NOCUMaHHA Ha NeBHY (DYHKLi0, BaM BapTO BUKIUKATHU:

$ git log -Sfunction_name

OcTaHHSA giicHO KopucHa onuis, Ky MoXHa nepegaTtn go git log—ue
wnax. Akwo BM 3asHauuTe OupekTopilo abo iM'a dharny, BUM MOXeTe
o6MmexnTn BMBIQ 40 KOMITIB, WO 3MiHIOBanu Ui hannu. Lie 3aBxam octaHHSA
onuis Ta 3asBu4Yan nepeg Hew CTaBnATb MNoABiiHMIK gedic (--) wob
BiOAINUTY LWUNSAXM Big ONUiN.

Y Table 2-3 My nepeniumnu ui Ta Wwe AeKinbka iHWWX PO3NOBCIMKEHNX
onuin ona OoBiaKN.

TABINWUA 2-3. Onyii aris obmexerrs susogy git log

Onuis Onuc

-(n) [MokasaTu TiNbKW OCTaHHI n KOMITIB

. O6mexuTnce KoMmiTamu, wWo Oynu CTBOPEHI

--since, - -after . -
nicns nepegaHoi gaTu.

. OOMeXMTUCb KoMiTamu, o Oynu CTBOpEHi 4o

--until, - -before . to oy P A
nepegaHoi gaTu.

MokasaTn TiNbkM Ti KOMITW, aBTOP SAKMX

--author 36iraeTbeca i3 nepegaHnm.
. MokasaTn Tinbkn Ti KOMITH, diKCaTOp SAKMX
--committer f :
36iraeTbcs i3 nepegaHum
re [Nokas3aTu TiNbKW Ti KOMITU, NOBIAOMIEHHS AKNX
arep MICTUTb PSIAOK.
[MokasaTu TiNbKK Ti KOMITU, B AKUX godanu abo
-S BUOanunuM psgoK, LWo  MIiCTUTb  nepefaHui

PSIOOK.




Hanpuknag, akwo Bu 6axaete nobauntu, B GkMX KomiTax Oynm 3amiHeHi
TecToBi dannn B Kogi Git, wo 6ynu 36epexeHi Junio Hamano Ta He Oynu
3nNUTTAM y XOBTHI 2008 poKy, BU MOXETe BUKOHaTV Taky KOMaHAay:

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

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

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

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

CkacyBaHHs peuen

563754 - demonstrate breakage of detached checkout with symbolic link HEAD

d1a43f2 - reset --hard/read-tree --reset -u: remove unmerged new paths

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

bOadile - pull: allow "git pull origin Ssomething:Scurrent_branch" into an unborn branch

3 npunbnunsHo 40000 komiTiB B icTopii kogy Git, us kKomaHaa Bigobpaxae
TiNbKK 6, L0 3a0BONBHSIIOTbL LM KPUTEPISIM.

CkacyBaHHs peuei

Y 6yab-sknii MOMEHT, BM MOXeTe 3abaxaTu Locb ckacyBatu. TyT, mu
po3rnsgHemMo Aekinbka 6a30BMX YTUMIT ONS CKacyBaHHA 3MiH, WO BU
3pobunun. byabTe obGepexHumn, amke BU He 3aBXau B 3MO3i ckacyBaTu
Jesiki 3 uux ckacyBaHb. Lle ogHa 3 He BaraTbox AinsHok, e Git moxe
BTPATMTW BaLly Npauto, SKLWO BU MOMUIIUTECH.

OpHe 3 po3noBCIOAXEHMX CKacyBaHb BigOyBaeTbCHA, KONMW BU 3pobunu
KOMIT 3apaHo, MOXNMBO 3abynu gopaTtn geski dannn, abo Bu 3incyBanu
NOBIJOMIEHHA KOMITY. AKLLO BM X04eTe 3HOBY cnpobyBaTu 3pobuTU KOMIT,
BV MOXETE BMKOHATK KOMaHAgy commit 3 onuieto - - amend:

$ git commit --amend

Lia komaHga 6epe Ball iHAEKC Ta BUKOPUCTOBYE MOro Ans KOMITy. AKLIO
BW HIYOro He 3MiHUNN 3 OCTaHHLOrO KOMITY (Hanpuknag, BU BUKOHYETE LItO
KOMaHay Bigpasy nicna nonepegHbOro KOMITy), TO Ball 3HIMOK Oyau
BUIMSi4aTM Tak camo, Ta BCE WO BU MOXETe 3pobuUTM —uUe 3MIHUTK
MOBIAOMIIEHHS KOMITY.

3'ABUTbCA BXE 3HANOMWIN penakTop MOBIOOMIIEHHS KOMITY, nMpoTe B
HbOMY BXE MICTUTbCS MOBIAOMMEHHS Balloro nonepeaHLoro Komity. Bu
MOXeTe BigpeaarysaTy NOBIOOMIEHHS SK 3aBXAW, TiNlbKM BOHO nepenuile
BaLl nonepeaHin KOMiT.
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Hanpuknag, akwo Bu 3pobunu koMiT, a notim 30arHynu, wo 3abynu
[opatu skicb 3MiHM y danni, siki MaloTb NOTpanuMTM 4O LUbOro KOMITY, BU
MOXeTe 3po0uTK Tak:

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

Y nigcymMKy BW OTPUMAETE €OUHUA KOMIT — OPYrMin KOMIT 3aMiHUTb
pe3ynbTaTu NepLLOro.

Buny4yaHHs dpaiina 3 iHgekcy

HacTynHi gBi cekuii nokaxyTb, SIK ckinaTu BaLli 3MiHW B iHAEKCi Ta pobouin
aupekTopii. [apHO Te, WO KomaHda, $KYy BW BUKOPUCTOBYETE AN
BM3HAYEHHA CTaTycy LUMX [OBOX oObOnacTteir, TakoX Haragye BaMm, $K
ckacyBaTu 3MiHM B HuX. Hanpuknag, npunycTimo, WO BW 3MiHWUNK OBa
dannun Ta xoueTe 36epertu iX y ABOX OKPEMMX 3MiHax, NpoTe BMMALKOBO
Habpann git add * Ta npoiHgekcyBanu ix 06ox. Ak BU MOXETE BUNYYUTU
oavH 3 Hnx? KomaHga git status Haragye sam:

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

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

Mpsamo nig Tekctom “Changes to be committed” (3miHW, Wwo Oyae
30epexeHo), HanucaHo “use git reset HEAD <file>... to unstage”
(ckopucTaiitecb git reset HEAD <file>... wo6 sunyuntn) OTxe,
CKOPUCTaNMOCS L€t nopaaoto, Wwob Bunyyuntn cpann CONTRIBUTING. md:

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



CkacyBaHHs peven

renamed: README.md -> README
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: CONTRIBUTING.md

KomaHga Tpoxu pgueHa, npote npautoe. Pavin CONTRIBUTING.md
3MiHEHWUI ane HeiHOEeKCOBaHWNA.

Xoua git reset moxe 6yTn HebGe3neyHM, SKLLO BU BUKNNYeTe ioro 3 - -hard, y
LbOMYy BUNaaKy caiin y Bawwin poboyin gupekTopii He Yinanu. Buknuk git reset
6e3 onuii 6e3neyHunii — BiH 3MiHIOE TiNbKK iHOEKC.

Mokn Wo uer MmariyHuMi BUKNMK Ue Bce, WO Bam Tpeba 3Hatu npo
komaHgy git reset. Mu posnosiMo HabaraTo goknagHiwe npo reset Ta
K Oro BUKOPUCTOBYBaTM LWO6 pobutn f[idcHO UikaBi pedi y
“YcBigOMNEHHs ckugaHHs (reset)”.

CkacyBaHHS 3MiH y 3MiHeHOMY cpaini

Lo sk BM 3po3ymieTe, WO BM HE XO4YeTe 3anvnTy Balli 3MiHW o dhanny
CONTRIBUTING.md? Ak BM MOXeTe Nnerko ckacyBaTu 3MiHW — MOBEPHYTH
davin oo ctaHy, B Askomy BiH 6yB nig Yac Balloro 0CTaHHbLOro KOMITy (abo
He Baworo, Gangyxe sk BM OTpumanu 1oro)? Ha wacta, git status
po3noBigae Bam i Npo ue. Y BMBOAI OCTaHHbOro Npuknagy, HeiHgekcoBaHa
obnacTtb BUrnsgae Tak:

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

modified: CONTRIBUTING.md

TyT 4iTKO po3noBigalTb, SIK cCKacyBaTu Balli 3MiHW. (TpeTin psaok
nepeknagaeTeca (Bukopuctante "git checkout -- <file>..." wob
ckacyBaTu 3MiHM y Bawin pobouin ampekTtopii)) Tak i 3pobumo:

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

renamed: README.md -> README

Ak B1 6aunTe, BalnxX 3MiH GinbLue Hema.

Baxnueo yceigomnioBaTy, Wwo komaHga git checkout -- [file] HeGe3neuHa.
Byab-siki 3pobneHi 3MiHM 3HUKNW — BM MPOCTO CKONitOBanw iHWWA tann nosepx
HUX. Hikonu He BUKOPUCTOBYWTE Lit0 KOMaHAy, SIKLWO Y Bac Hema abCcontoTHOT
BMEBHEHOCTI, WO LeW dain Bam He NoTpibeH.

Akwo Bn Gaxaete 30epertu 3pobneHi amiHM o chainy, npote Bam
HeobXigHo iX TMM4acoBo npubpaTth, M1 PO3MoBIMO NPO XOBaHHS Ta Tk B
Chapter 3; ue 3a3Bu4ari Kpawyi 3acodm.

Mam’'aTanite, Bce 36epexeHe B komitax Git Maixe 3aBxXam moxe OyTu
BiAHOBMEHO. HaBiTb KOMITU Yy BUAANEHUX rinkax 4m KOMIiTW, nepenncaHi 3a
Jornomorok --amend, MOXyTb OyTuW BigHOBNEHI (aMBiTbCA “Data Recovery”
3a4na BigHOBNEHHs AdaHux). OgHak, 6yab-wo BTpayeHe OO0 KOMITY BUM
HaBPSA YW KOMUCH Le pa3 nobayure.

Bsaemopiqa 3 BigganeHMMmu cxosuiiamm

3agna cnisnpaui 3 6yab-9kMM npoekToMm Git, Bam HeobXigHO 3HaTu, sk
KepyBaTu BigganeHnmmn cxosuwamu. BiggoaneHi cxosuwia—ue Bepcil
BALLOroO MPOEKTY, L0 po3TawosaHi B IHTepHeTi, abo aeck y mepexi. ix
Moxe OyTu Aekinbka, KoxHe 3a3Buyain abo Tinbkv Ans ymTaHHsA, abo ons
yuTaHHa Ta 3MmiH. CniBnpayd 3 iHWWAMW BUMarae KepyBaHHA LMMU
Big4aneHnmn cxoBuwiamu, HagcunaHHa (pushing) Ta oTpumaHHs
(pulling) maHux o Ta 3 HUX, KONM BU Xxo4yeTe 3pobuTn BHeCOK. KepyBaHHA
BigganeHumn cxoBuwamy noTpebye 3HaHb NPO AOL4ABaHHS BiadaneHux
CXOBWLY, BWAANEHHs CXOBMWL, WO Oinblwe He noTpibHi, KepyBaHHSA
Pi3HOMaHITHUMM BigAanNeHMMU rinkamMy Ta BU3HAYEHHS ChigKyBaHHSA 3a
HUMWK, | BaraTo iHwWoro. Y Uil cekuii, M1n NpoMaemo Ui BMiHHS KepyBaHHS
Big4aneHnMm cxoBuLLLamu.

[OuBnMoChH Ha Balli cxoBuLLa

LWo6 nobauutn, ski BigganeHi cepBepa BU HanawTyBanu, BU MOXETE
BUKOHATW kOMaHay git remote. BoHa BMBOOUTBH CMWCOK KOPOTKMX iMEH
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KOXXHOrO BigJaneHoro cxoBuLLa, sike BU 3afanu. AKLOo BU OTpUManu CBOE
CXOBMLLE KMOHYBaHHAM, BU MaeTe nobaynTn xoda 6 origin — take im’'s Git
Aae cepBepy, 3 AKOr0 BU 3pOOVNN KITOH:

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

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

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

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

Checking connectivity... done.

$ cd ticgit

$ git remote

origin

Bu Takox moxeTe gartu onuitlo -v, AKka MoKake BaM MOCUIaHHSA, sKi Git
36epirae Ta BUKOPUCTOBYE NPV YNTaHHI Ta 3anuci 4O LibOro CXOBULLA:

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

Akuwio y Bac Ginblu HiXX Of4HEe BigganeHe cxoBuLle, LS KOMaH4a onucye
ix yci. Hanpuknag, cxoBulle 3 AekinbKoMa BigdaneHMmMu CXoBuLiammn ans
poboTn 3 GaraTtbma CniBpOBITHUKAMKN MOXE BUrNAAaTU Tak.

$ 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)

Lle o3Havae, wo mu moxemo oTpumysaTu (pull) BHeCKkn 3 Byab-siKoro 3
Uux KopuctyBadiB gosoni nerko. Mu Takox MoxemMoO MaTtu [O03Bin Ha
HaZACWUMaHHA 3MiH OO0 SIKUXOCb 3 HUX, XO4 MU A HE MOXEMO UbOro TyT
BU3HAUNTMW.
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3aBBaxTe, LWO Ui CXOBWLLA BUKOPUCTOBYIOTb PIZHOMAHITHI NPOTOKOMNW.
Mwu GinbLue npo ue norosopumo B “OTpuMaHHs Git Ha cepeepi”.

JoaaBaHHSA BiaaaneHnx CXoBMuLL

Mwu 3ragyBanu i HaBiTb NpPOAEMOHCTpPyBanuM [AoAaBaHHA BigganeHoro
CXOBMLLA Yy MOMepeaHin Cekuii, MpoTe OCb Tak MM MOXeMO 3pobutu ue
aBHo. LWo6 gopgaTtm HoBe BigganeHe [T cxoBuwle nig 3agaHuM iM'siM, Ha
sIke BU MOXeTe Nerko nocunatuch, BuKoHainTe git remote add [im’s]
[nocunannal:

$ 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)

Tenep B MOXeTe BUKOPUCTATU PSAOK pb B koMaHaHOMY psaKy 3amicTb
NOoBHOro nocunaHHsA. Hanpuknag, skwo Bu xodete otpumatu (fetch) ycio
iHbopmalito, sike € B lNona, npoTe il HEMa y BalIOMY CXOBULLi, BU MOXeTe
BuKoHaTh 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

lnka master lNMona Tenep JocTynHa rnokanbHO sik pb/master — Bu
MOXeTe 3MUTK i 3 OfHIE 3 Bawwmx rinok, abo 3pobutn 3 Hei nokanbHy
rinky, sIKWo xoveTe ornsaHyT! Ti. (Mu po3noBiMO L0 Take Fifkv Ta ik HUMK
KopucTyBaTucs HabaraTo goknagHiwe B Chapter 3.)
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Otpumanhns (fetching) Ta 3ataryBaHHs (pulling) 3 Bawwmx
BigdaneHnx CXoBuLL

Ak BM WoOMHO nobGaunnu, wob oTpumMaTu faHi 3 Bawux BigdaneHux
MPOEKTIB, BU MOXETe BUKOHATU:

$ git fetch [remote-name]

Lla komanga 3axoauTb Ha BigdaneHvi nNpoekT Ta 3abupae 3BigTU yCi
OaHi, KoTpux y Bac goci Hema. [llicns yboro, y Bac 6yayTb nocunaHHa Ha
BCi TifIkKM 3 TOrO CxOBULLa, SKi BU MOXeTe 3nmBath abo ornagatn B Oyab-
KUK Yac.

Akwo BM 3pobunM KNOH CxOBMLIA, KOMaHAa aBTOMaTW4YHO JoAdaec ue
BioaaneHe cxosuule nig imam “origin®. OTxe, git fetch origin otpumye
Oyab-gKy HOBY Mpauto, Lo ii BMKNanM Ha TOW cepBep Micnga Toro, sik Bu
3pobunu roro knoH (abo BoCcTaHHE OTpPUMYyBanu 3MiHM 3 HbOro). Baxnueo
3ayBaXxuTu, Wo komaHga git fetch oTpumye gaHi 4o Baworo nokanbHOro
CXOBWLLA — BOHa aBTOMATMYHO He 3MMBaE iX 3 BalOK pobOTOl, Ta He
3MiHIOE Bally NOTOYHY npauto. Bam Gyae noTpibHO Bpy4Hy ii 3nuMTh, Konm
BM OyaeTe roTosi.

Akuwo Bawa rinka HanawToBaHa ChigkyBaTW 3a BigdaneHow [ifnkow
(ooknagHiwe B HacTynHii cekuii Ta Chapter 3), BM MOXeTe BMKOHATK
komaHgy git pull wob® aBTOMATUYHO OTPMMATM 3MIHM Ta 3MUTU
BigAaneHy rinky A0 Bawoi NOTOYHOI rinku. Lle moxe Oyt nerwum Ta
3py4dHiWMM MeTodoM Ans Bac. Ta komaHga git clone aBTOMaTU4HO
HanawToBYye Bally JoKasnbHY Tifiky master cnigkyBaTu 3a BigganeHow
rifikot master (xoda BOHa MOXe HasMBaTKChb i NO iHLWOMY) Ha BigganeHomy
cepBepi, 3 IKoro Bu 3pobunu knoH. BukoHaHHa git pull 3a3Buuaii gictae
OaHi 3 cepBepy, 3 AKOro BY 3pobWMNM KIMOH, Ta HaMaraeTbCs 3nNuUTK ii 3
KOAOM, Haf SIKMM BUM 3apas npautoeTe.

HagcunaHHs 3MiH 0O BaluMX BigganeHnX CXOBULL

Konu B» goBenu cBill NPOEKT 4O CTaHy, KOMM Xo4yeTe iM NoginnTuch, Bam
Tpeba Hapgicnatu (push) Bawi 3miHM Haropy (upstream). Lle pobutbcs
npocToto komaHaow: git push [im’a cxosuuya] [im’a rinku]. Akwo Bu
GaxaeTe BWKNAcTU CBOK TiMKy master OO Baworo cepBepy origin
(knOHyBaHHs 3a3BMYan HanawToBye obuaBa iMeHi 4ns BaC aBTOMaTU4HO),
BM MOXEeTe BMKOHATW HacTynHe Ans HaJcCWMaHHS BCiX 3po6neHnx KomiTiB
0o cepBepa:
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$ git push origin master

Lis komaHga cnpautoe Tinbku B pasi, SKLWo BM 3pobunm KInoH 3 cepeepy,
[0 SKOro y Bac € AOCTYyM Ha 3anuc, Ta HIXTO He OHOBMOBaB MOro micns
Uboro. AKWO XTOCb iHWWIA 3pobMB KMNOH Ta HaAgicnae LWOCb Hasag nepepq
Bamu, Bawlin cnpobi Obyae cnywHo BigMoBneHo. Bam goBegeTbca cnepuly
3abpaTu ix npauto Ta BOyayBaTtu ii 4O Bawoi 4O TOro, K BaM 4O3BONATb
Hagicnatu cBoi 3MmiHM. [loknagHiwe npo HagcunaHHA 3MiH A0 BigaaneHmx
cepsepiB y Chapter 3.

OrnsgaHHA BiaaaneHoro cxosuwa

Axwo Bm 6axaeTe Ginblue Ai3HAaTUCb NPO OKpPeMe BigdaneHe CXoBuLle, BU
MOXeTe BMKopucTaTh kKomaHay git remote show [im’a cxoBuua]. Akwo
BW BWKOHAETE LK KOMaHAy 3 OKpeMuMm iM’siM, Hanpuknag origin, Bu
OTPMMAETE LLOCh Ha KLUTANT:

$ 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)

BoHa BMBOOUTL MOCWMMaHHA AN BigOaneHoro cxoBuwa, a Takox
iHopmauito Npo cnigkyBaHHA 3a rinkamu. KomaHga rpedHo posnosigae
BaM, LLO SKLWO BM Ha Tinyi master Ta BUKOHaeTe komaHay git pull, BoHa
aBTOMAaTMYHO 3inMe rinky master 3 BigAaneHo nicns Toro, gk oTpMmMac BCi
OaHi 3 BigganeHoro cxoBuwia. TakoX BWOAHO CNMCOK YCiX BigganeHumx
nocunaxb, ski 6ynu 3abpaHi.

Bu HaneBHO 3ycTpiHeTe Takuini npocTur npuknag. Btim, konu Bu
noyHeTe npautoBaTh 3 Git iIHTEHCKBHILLE, BU MOXeTe nobauntu HabaraTo
Ginblwe iHpopmalii Bia git remote show:
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$ git remote show origin

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

master tracked

dev-branch tracked

markdown-strip tracked

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

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

master merges with remote master

Local refs configured for 'git push':
dev-branch pushes to dev-branch
markdown-strip pushes to markdown-strip
master pushes to master

Lla komaHaa nokasye, 0O 9KMX TifoK aBTOMaTUYHO HaLCUNalTbCa BaLli
3MiHM, KONU BM BUKOHYeTe git push, goku nepebyBaete Ha MEBHOI rinui.
BoHa Takox mokasye, SKMX BigAdaneHux Fifok 3 cepBepy y Bac Hema, SKi
Big4aneHi rinku, wWo y sac €, 6ynun BuganeHi 3 cepeepy, Ta Aekinbka rinok,
LLIO aBTOMATMYHO 3MMBaOTbCS, KONK BU BMKOHyeTe git pull.

BupaneHHs Ta nepeﬁmeHyBaHHﬂ BiaaaneHux CXOBMLL,

Akwo BM OaxaeTe neperiMeHyBaTW BigganeHe CXOBULLE, BU MOXETe
BMKOHaTK git remote rename. Hanpuknag, wob nepeiimeHyBatu pb Ha
paul, Bu moxeTe 3pobuTu Le 3a gonomoroto git remote rename:

$ git remote rename pb paul
$ git remote

origin

paul

BapTto 3a3HauuTy, WO Le 3MIHIOE | Ha3BM Bawmx BigganeHux rinok. Wo
paHiwe Mano Ha3By pb/master, Tenep HasmBaeTbcs paul/master.

AKULo BU 3 SIKOICb NPUYMHK BaxkaeTe BUOANUTW BigganeHe cXoBulle —
BW nepemicTunm cepeep abo Ginblue He BUKOPUCTOBYETE SIKECH A3epKarlo,

(up to date)
(up to date)
(up to date)
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ab0 MOXMUBO XTOCb NMPUMUHUB CRiBMpaLo — BU MOXETe BUKOpUCTaTh git
remote rm:

$ git remote rm paul
$ git remote
origin

TeryBaHHSA

Ak i Ginbwicte CKB, Git 403BONSE NOCTaBUTK TEl' HA OKPEMOMY MOMEHTI
icTopii, WO uyummocb BuaaTHuMK. 3as3Bumyan UA  DYHKUIOHANBHICTb
BUKOPUCTOBYETBHCA W06 No3HaunTn penisn (v1.0 Towo). Y Ui cekuii, Bu
[i3HaeTecb, 9K OTpMMaTW CMMCOK OOCTYMHUX TeriB, SK CTBOPHOBATW HOBI
Tern, Ta SKi TUNKU TeriB iCHYITb.

MNokasartu Bawi Tern

OTpumaTtu cnncok JOCTYMNHMX TeriB y Git enemeHTapHo. Npocto HabepiTb
git tag:

$ git tag
v0.1
vi.3

Lls komaHga BuBOAMTL cCnMcOK TeriB B andasiTHoMy nopsagky. Llen
NopsiAoK HacnpaBai HeBaXNBUNA.

Bn Takox mMoxeTe wwykaTu Term no wabnoHy. Hanpuknag, cxosuie Git
MicTuTb GinbL Hixk 500 TeriB. AKLO Bac UikaBNsTb BMKIOYHO Bepcii 1.8.5,
BV MOXeTe BUKOHAaTW:

$ git tag -1 'v1.8.5%'

v1.8.5
v1.8.5-rc0O
v1.8.5-rcl
v1.8.5-rc2
v1.8.5-rc3
v1.8.5.1
v1.8.5.2
v1.8.5.3



CtBOpeHHA TeriB

Git Mmae ABa ronoBHUX TUMy TeriB: Nerki Ta aHOTOBaHi.

Terkuii Ter gyxe CXOXWWA Ha TinKy, WO He 3MIHIETLCA — Le MpoCTo
BKa3iBHWK Ha MEBHUI KOMIT.

AHoOTOBaHI Teru, 3 iHworo 6oky, 36epiraloTbCs K MOBHOMPaBHi 06’'€KTN Y
6asi gaHux Git. Ana Hux obumcnoeTbCst cyma, BoHM 30epiraioTb iM'a Ta
MoOLITOBY agpecy aBTopa, AaTy CTBOPEHHS, Ta NOBIAOMIEHHS Tery. Takox
BOHM MOXyTb OyTW nignucaHi Ta nepesipeHi 3a gonomorot GNU Privacy
Guard (GPG). B3arani pekomeHayeTbCA BUKOPUCTOBYBATWM aHOTOBaHi Teru,
Wwob BM MoOrnM mMatu BCl U iHGopMauito. MpoTe SKWO Bam LbOro He
notpibHo Ta Bu BaxaeTe CTBOPUTM TUMYACOBMI Ter, BaM LOCTYMHi Nerki
Teru.

AHOTOBaHiI Teru

CTtBOpMTM aHOTOBaHUI Ter y Git npocto. Hannerwwuii cnocib — gogatn -a
[0 KomaHau tag:

$ git tag -a vi.4 -m 'mMoa Bepcisa 1.4'
$ git tag

v0.1

vl.3

vl.4

-M BU3HA4Ya€e MNoBIiJOMIIEHHS Tery, WO B Hili Oyae 30epexeHo. Ao Bu
He BKaXeTe MOBIJOMINEHHS aHOoToBaHoro Tery, Git 3anycTuTb Ball
pegakTop o6 B1 Mornun noro Habpartw.

Bu moxeTe noGauntn gaHi Tery Ta KOMIT, Ha SKMA BiH BKasye, 3a
gonomoroto komaHau git show:

$ git show v1.4

tag vl1.4

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

my version 1.4

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

changed the version number

Lle nokasye iHpopmauito Npo aBTopa Tery, AaTy CTBOPEHHA Tery, Ta
NnoBiAOMIEHHS Nepea iHhopMaLieto NPO KOMIT.

Nerki Tern

[pyrun cnocié nosHavaTn KOMITM—3a LONOMOrol ferknx nodHavok. Lle
NPOCTO XeLl KOMITy 36epexxeHuin y darni — Hifkoi iHWoi iHdopmauii He
36epiraetbcs. LLo6 cTBopuTU Nnerkuii Ter, He gogaBanTe onuji -a, -s Ta -m:

$ git tag vi.4-1lw
$ git tag

vO.1

vli.3

vli.4

vi.4-1w

vli.5

Liboro pasy, skwo Bu BuMKOHaeTe git show 3 Terom, Bu He nobauute
nopaTkoBoi iHpopmalii npo Ter. Komanga nokaxe Tinbku KOMIT;

$ git show vi.4-1w

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

changed the version number

CTBOpEeHHs TeriB nisHiwe

Bu Takox moxeTte 3pobutn Ter 4O KOMITIB, Bif KOTPMX BW BXE MiLLMW.
MpunycTimo, WO BaLla icTopis KOMITIB BUrnagae Tak:

$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment'
a6b4c97498bd301d84096da251c98a07c7723e65 beginning write support
0d5223ab4479697da7686c15f77a3d64d9165190 one more thing
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6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment'
0b7434d86859cc7b8c3d5eldddfed66ff742fcbc added a commit function
4682c3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767f19372d61af8 updated rakefile
964f16d36dfccde844893cac5b347e7b3d44abbc commit the todo
8a5cbc430f1a9c3d00faaeffd07798508422908a updated readme

Tenep, npunycTnMo B 3abynu CTBOPUTYK Ter A0 Bepcii NpoekTy v1.2, wo
mae Oyt Ha komiTi “updated rakefile”. Bu moxxete gogatwm Ter i 3apas. o6
CTBOPWTU Ter' 4O KOMITY, Bam Tpeba gonmcat cyMmy KOMITy (4u i YacTuHy)
HaMpUKiHLi KOMaHawu:

$ git tag -a v1.2 9fceb02

Bu moxeTe no6aymnTy, Lo BU CTBOPUTU TET JO KOMITY:

$ git tag
v0.1

vl.2

vl.3

vl.4
vi.4-lw
vl.5

$ git show v1.2

tag vi1.2

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

version 1.2

commit 9fceb02d0ae598e95dc970b74767f19372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>
Date:  Sun Apr 27 20:43:35 2008 -0700

updated rakefile

PosnoBclomkeHHs TeriB

Bbes gopatkoBux onuii kKomaHaa git push He nepepae Tern Ha Bigaanei
cepBepu. Bam goBegeTbcs SIBHO HaacunaTu TelM Ha ChinbHWUIA cepeep

TeryBaHHs
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nicns cTBopeHHs. Llei npouec He Bigpi3HAETLCHA Bid PO3NOBCIHOOXEHHS
BigaaneHux rinok — sam Tpeba BukoHatu git push origin [im’a Tery].

$ git push origin v1.5
Counting objects: 14, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (12/12), done.
Writing objects: 100% (14/14), 2.05 KiB | 0 bytes/s, done.
Total 14 (delta 3), reused 0 (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] vli.5 -> v1.5

Akwo y Bac 6arato TeriB, Ta BUM Xo4eTe HaficnaTtu iX pa3oMm, BU TaKoX
MOXeTe BMKOpUCTAaTKM onuito - - tags komaHam git push. Lle nepeaactsb yci
BalLli Tern 4o BigAaneHoro cepBepy, AKNX Tam A0Ci Hema.

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

Tenep, KONN XTOCb iHWWIA 3p0bUTb KNOH abo OTpMMae 3MiHW 3 BaLLOro
CXOBMLUA, BiH OTPUMAE TaKOX YCi BaLli Teru.

MepeknioyeHHs o Teris

Bu He moxeTe giricHo nepekntountucs (check out) Ha Ter y Git, agxe BiH
He Moxe OyTu nepemiwieHnM. AKWo BU BGakaeTe nNpvMBecTn Bally pobody
OMPEKTOPI0 CXOBMLLA A0 CTaHy, WO BUMMSAAE SK NEBHUIA TEr, BU MOXETE
CTBOPUTW HOBY FifKy 3 Liboro Tery 3a gonomoroto git checkout -b [im’sa
rinkn] [im’a Teryl]:

$ git checkout -b version2 v2.0.0
Switched to a new branch 'version2'

ABXeEX, BU MOXeTe Le 3pobuTtn Ta CTBOPMTM KOMIT, Balla rifka ver -
sion2 6yge Tpoxu Bigpi3HATUCA Big Baworo Tery v2.0.0, agxe BOHa
nepemMicTUTbCS Bnepes A0 BallnxX HOBUX 3MiH, oTxXe ByabTe obepexHi.

84



McesaoHimu Git

Ho Toro, sik 3aBepwmMTn po3ain npo 6as3osuin Git, € We ogHa ManeHbka
nigkaska, wWob 3pobuTn Balle KOPUCTYBaHHA Git MPOCTILLMM, nerwum Ta
GinbL 3HaioMUM: NnceBgoHiIMU. Mu Ginblie He Byaemo Npo HUX 3ragyBaTu
Ta Oygemo BBaXkaTy, LLO BM BUKOPUCTOBYETE iX CAMOCTIHO B PELUTI KHUTK,
npoTe HaneBHO BaM Crif 3HATU, SK IX BUKOPUCTOBYBaTH.

Git cam He HamaraeTbCs 340ragaTucb, Ky KoMaHdy Bu Habpanu, SKwo
BM Habpanu ii YyacTkoBO. FKLWO BU He xo4yeTe Habupatu komaHau Git
MOBHICTIO, BW NErk0 MOXETEe HanawTyBaTu MCEBAOHIMU ANA  KOXHOI
KoMaHau 3a gonomoroi git config. Ocb Aekinbka npuknagiB sk ue
MO>XHa 3pobuTu:

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

Lle o3Hauae, wo, Hanpuknaga, 3amictb git commit B moxeTe HabpaTu
npocto git ci. 3 yacom, BM HaneBHO MOYHETE BUKOPMUCTOBYBATM W iHLLUI
KoMaHau YacTo. He Bararitecb CTBOpPIOBATU HOBi NMCEBAOHIMN.

Lis TexHika Takox mMoxe OyTu OyKe KOPUCHOK AN CTBOPEHHS HOBMX
KOMaHZ, Siki B ragaete maroTb icHyBaTu. Hanpuknag, wo6 BunpaButh
HEe3PYYHICTb, SIKy MW Gaunnu Npu ckacyBaHHi 3MiH A0 harny, BU MOXeTe
A0AaTu CBOI BnacHy KomaHay unstage (Buaanutu 3 iHgekcy) ao Git:

$ git config --global alias.unstage 'reset HEAD --'
lMicns uboro HacTynHi KOMaHAM eKBiBanNeHTHi:

$ git unstage fileA
$ git reset HEAD fileA

Lle 3maetbcs Tpoxu sAcHiwmMM. Takoxk Hepigko gogatTb komaHay last
(ocTaHHiNn), ocb Tak:

$ git config --global alias.last 'log -1 HEAD'

Tenep BW Nerko MoxxeTe NOGaYNTN OCTaHHIA KOMIT:

INceBaoHimMM Git
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$ 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>

Ak BM HaneBHO 3po3ymMinu, Git NPoCcTo NiACTaBNA€ 3amiCTb NCEeBAOHIMY
Moro 3HaudeHHs. [lpoTe, MOXNMBO BW OakaeTe BMKOHATU 3O0BHILLHIO
KOMaHay, a He komaHay Git. Y ubomy pasi, Tpeba noyatv komaHay 3i 3HaKy
oknuky !. Lle kopucHo, sKwo Bu BaxaeTe CTBOPUTM BRACHi iHCTPYMEHTU
ansa pobotu 3i cxosuwem Git. MM NpogeMOHCTpPyeMO Le, CTBOPMBLLM
ncesaoHim git visual gns BukoHaHHs gitk:

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

Migcymok

Ha uei yac, Bu moxeTte pobuTun BCi OCHOBHI onepalii Git - ctBoptoBaTn abo
KNOHYBaTWU  pPeno3nTopii, BHOCUTM 3MiHW, iHOEKCyBaTM 3MiHM Ta
CTBOpPIOBaTW KOMITUK, NepernagaTtu icTopito BCiX 3MiH y penosuTopii. Oani,
MW pO3rngHemMo BOUBYY 0COONUBICTL Git: MOro Mogeni rany>XeHHs.



[anyxeHHs B git

Maiike KoXHa cucTema KOHTpOnio Bepci niatpumye rinku (branches) B
MEBHIA Mipi. Fany>XeHHs - Le BigMEeXyBaHHS Bif OCHOBHOI NiHii po3pobku
AN NPOAOBXEHHS CBOEi YacTuHM pobOTM Ta YHWKHEHHSI KOHMMIKTIB 3
OCHOBHOI niHieto. B GaraTbox cuctemax KOHTPOM BepCiii uer npouec
“00Opornin’, YacoMm BUMarae CTBOPHOBATM KOMIitO KoAy, L0 MOXe 3auiHATU
GaraTto 4acy Ans BENMKUX NPOEKTIB.

HexTto BBaxae rinku Git BOMBYOO 0OCOBNMBICTIO, WO BUPI3HsE Git Big
iHwnx cuctem. Lo x B HUX Takoro ocobnusoro? linku Git Hag3Bu4akHo
nerki, onepauii rany>xeHHs maxe MUTTEBI, Nepexig MiX rinkamu 3assmyan
Tex. Ha BigMiHy Big iHWKWX cucTeM, Git 3a0X04ye CXeMW, Ae TifKkM 4acTo
CTBOPIOIOTLCA Ta 3MMBAOTbCH, HaBITb Kifbka pasiB Ha AeHb. Po3yMiHHA Ta
BMiHHS MpauioBaTth 3 uieto “dillKo” gae BaM MOTYXXHUA Ta YHiKanbHUN
IHCTPYMEHT, L0 MOXEe KapAuHarnbHO 3MiHUTU BaLl NpoLec po3pobku.

[inku y KinbKox crnosax

o6 aivicHo 3po3ymiTu sk Git npautoe 3 rinkamu, Ham Tpeba NoBepHyTUCH
Ha3ag Ta posibpaTtuce, Sk Git 36epirae gaHi.

Ak Bu moxete nam’atatm 3 Chapter 1, Git 30epirae gaHi He gk
NOCNIAOBHICTb 3MiH, a SIK MOCMIQOBHICTb 3HIMKIB.

Konn Bu dikcyete 3miHn, Git 30epirae 06’ekT dpikcauii, WO MiCTUTb
BKa3iBHUK Ha 3HIMOK 3MICTy, Skuin BM goganu. Lleii 06’ekT TakoX MIiCTUTb
iM's Ta nowToBy agpecy aBTopa, HabpaHe Bamu NOBIOOMIEHHs Ta
BKa3iBHMKM Ha dikcauito abo dikcadii, wo Oynn npsamo o uiei dikcauii
(6batbko um OaTbkum): Hynb AnNg nepwoi dikcauii, oaHa dikcauis ans
HopmanbHOI dikcauii, Ta gekinbka dikcauin ona dikcauii, WO BOHU €
pe3ynbTaToM 3NUTTS OBOX YuM BinblLue rinok.

o6 ue yasutu, npunycTumo, LLO y Bac € Teka 3 Tpboma darnamm, ki
BM gopanu Ta 3adikcyBanu. [logaHHs cdannis 064NCIOE KOHTPOSBHY CyMy
Ans KoxHoro (SHA-1 xew npo KoTpwii Mu 3ragysanu B Chapter 1), 36epirae
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Bepcito dpanny B cxoBuli Git (Git HasuBae ix ©nobamu), Ta gopae ix
KOHTPOMbHI CyMun 0 obnacTi AofaBaHHS:

$ git add README test.rb LICENSE
$ git commit -m 'Mepwa d¢ikcauia npoekTy'

Konu Bu cTBOpUnM dhikcauito 3a gonomoroto git commit, Git o6umcnue
KOHTPONbHY CyMy KOXHOI Teku (Y LbOMYy BUMALKY, TiflbKM KOPEHEBOI TEKN)
Ta 30epirae i 00’ekTn gepeBa B cxoBulli Git. [oTim Git cTBoptoe 00’ekT
dikcauii, wo 36epirae meTagaHi Ta BKasiBHMK Ha KOPiHb AepeBa MpOoekKTy,
LWo6 BiH MIr BiATBOPUTYM LiEW 3HIMOK, KON NOTPIOHO.

Bawe Git cxoBuwe Tenep 3bepirae n'ATb 00’ekTiB: MO ogHOMY 6500y 3i
3MICTOM Ha KOXeH 3 TpbOX (painis, ogHe AepeBo, WO nepernivyye 3micT
Tekn Ta BKasye, Ski daninm 3bepiratotbca y skux 6nobax, Ta oaHy
doikcauito, o BKa3ye Ha KOpiHb AepeBa, Ta 30epirae meTtagaHi cikcauii.

30BPAXEHHA
3-1 blob size

) . == Testing library
DiKkcaljia sk epeBo This Ubrary is used to test

Ruby projects.

98ca9

commit size blob size

tree 92ec2
author Scott = The MIT License

committer Scott ¢ ™ Copyright (c) 2098 Scott Chacon

The initial commit of my project Bitwisston 2 loereby granted
free of charge, to any person

cbada

blob size

require 'logger’
require 'test/unit’

class Test::Unit::TestCase

Axwo BM 3pobuTe sAKick 3MiHa Ta 3adiikcyeTe 3HOBY, HACTyMHa dhikcauis
Oyae 36epiratv BkasiBHUK Ha NonepegHto.
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inku y Kinbkox cnosax

98ca9 34ac2 f30ab 3OBPAXEHHA
commit size commit size commit size 3-2
tree 92ec2 tree 184ca tree Bde2d4
parent parent 98ca%9 parent 34ac2 3 "
author Scott - - author Scott - author Scott ‘DIKC&L[II 78 ix 6arbku
committer Scott committer Scott committer Scott

Fixed bug #1328 - stack overflow add feature #32 - ability to add new

snder certain conditions formats to the central interface

¥ |
s

The initial commit of my project

lNnka B Git Le NPOCTO NMerknin BKasiBHUK, O MOXe nepecyBaTuCb, Ha
ofHy 3 uux dikcauin. 3aranbHOMPUAHATAM IM'SIM MepLUOi Finku B Git €
master. Konu B1 noyHeTe pobuTtun cbikcauii, Bam HagaeTbca rinka master,
O BKa3ye Ha OCTaHHI0 3pobneHy gikcauito. LLlopasy Bu chikcyeTe, BoHa
nepemillyeTbCs Bnepea aBToMaTUyHO.

lnka “master” y Git He mae Hi4oro 0co6nmMBoro. BoHa HiuMM He Biapi3HAETLCS
Bif iHWMX. €EAUHA NPUYMHA, YOMY MaiiKe KOXXHE CXOBULLE Mae Taky Finky —
komaHga git init aBTOMaTuyHO ii cTBOpIOE, i BinbLUiCTb NoAe He MalTb

KMonoTy 3MiHUTH ii.

30BPAXEHHA
3-3

HEAD
[inka 1a ii icropisi
@ikcayii

master

98ca9 34ac2 f30ab

Snapshot B

Snapshot A
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CTBOpPEHHS HOBOI FiNnkn

LLlo BinbyBaeTbCs, KO BM CTBOPHOETE HOBY rinky? Hy, ue cTBOpoe HOBUI
BKa3iBHUK, o6 BM Mornun nepecyBaTtucsa. NpunycTtiMo, BU CTBOPIOETE HOBY
rinky nig Haseow testing. Bu ue pobute 3a gonomorow komaHan git
branch:

$ git branch testing

Lle cTtBoptoe HOBMI BKasiBHMK Ha ikcauito, B 4SKii BW 3apas
3HaxoauTeCsh.

30BPAXEHHS
3-4

i rinikv BKa3yrotb
Ha ogHy
110CT1iJOBHICTH

ikcayivi 98ca9 - 34ac? - f30ab

3Bigkn Git 3Hae, Ha sKkoi rinui BM 3apa3 3Haxoautecb? BiH 36epirae
ocobnmBuin BKasiBHUK Mig Ha3Bow HEAD. 3aBBaxTe, WO Ue reTb iHwWa
KoHuenuis HEAD, Hix B iHwnx CKB, 3 akumMun B MOrnn NpauioBaTtu, Takmx siK
Subversion 4n CVS. Y Git Lie NPOCTO BKa3iBHWK Ha NOKarnbHY rifKy, Ha AKi BU
3HaxoguTecb. B gaHomy Bunagky, Bu Aoci Ha rinui master. Komanga git
branch Tinbku cTBOPrOE HOBY TiNKy — BOHA HE NEPEKIoYae Ha Lo TifkKy.
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[inku y Kinbkox cnoBax

30BPAXEHHA
3-5

HEAD Bkasye Ha
rinky

master

98ca9 e E—— 34ac2 - f30ab

Bu nerko moxeTe Le nobauntn 3a AOMNOMOrow MpPOCTOi Onuii kKoMaHan
git log, WO MOXe mokasaTu Kyau BKasylTb BKasiBHUKM rinok. Lis onuis
HasnBaeTbcs - -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

Ak 6auuTe, rinkn “master” Ta “testing” npsamo nopyd 3 dikcadieto f30ab.

MepeknioveHHs  rinok

o6 nepekntountUCA Ha iCHytouy rinky, Tpeba BWKOHATM KOMaHdy git
checkout. Mepekntoummocs Ha HOBY rinky testing:

$ git checkout testing

Lle nepecyBae HEAD, 06 BiH Bka3dyBaB Ha rinky testing.
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30BPAXEHHA
3-6
HEAD Bkasye Ha
MOTOYHY rifiKy
98ca9 - 34ac2 - f30ab
testing
Yomy ue Baxnmeo? Hy, gasarite 3pobrmo e ogHy dikcallito:
$ vim test.rb
$ git commit -a -m '3pobuB 3MiHM'
30BPAXEHHA
3-7
[inka HEAD
[1EpECyBacTbea 98ca9 <«—— 34ac2 <«——— f3@ab <«———  B7ab2
ynepen npy gikcawii

testing

Lle uikaBo, 60 Tenep Balua rinka testing nepecyHynack ynepeg, a saiia
rinka master goci Bkasye Ha pikcauito, WO W Y MOMEHT BUKOHAHHA git
checkout gnsa nepekntoveHHs rinok. MNMepeknioynmocs Hasag [o rinky mas-
ter:
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$ git checkout master

[inku y Kinbkox cnosax

\J

98ca9 - 34ac2 - f30ab - 87ab2

30BPAXEHHA
3-8

HEAD
riepecyBacTsCs, Ko
BU OTPUMYETE
(checkout)

Lla komaHga 3pobuna aBi peui. BoHa nepecyHyna BkasiBHMK HEAD
Hasag Ha rinky master, Ta noBepHyna dannu y BaLlin poboudin Teui go
CTaHy 3HIMKY, Ha SIKMiA BKasye master. Lle TakoX O3Hadvae, WO SAKWO BU
3apa3 3pobute HOBiI 3MiHW, BOHM OyayTb NOXOAMTU Bi4 paHiwoi Bepcii
npoekTy. BoHa, cyTTeBO, NnepemMoTye npadio, Lo BK 3pobunu y rinui testing,
LWo6 BM MOrNM NpaLoBaTH B iHLLOMY HanpsMKy.

MEPEKMIOYEHHS MIXK TINKAMW 3MIHIOE ®ANNM Y BALLINA
POBOYIN TEL|

Baxnueo 3ayBaxuTy, L0 KOMNW BU NepeksovaeTe rinku B Git, daiinu y sawii
poGouiii TeLi 3MiHIOTECS. FKLLO BU NEpPeKNoYaETech A0 CTapLUOi rinku, Bawa
poboua Teka Byae noBepHyTa A0 TOrO CTaky, KW 6yB HA MOMEHT OCTaHHLOIrO
dhikcyBaHHs y Tiv rinyi. Akwo Git He moxe 3pobuTy Le 6e3 npobnem, BiH He AacTb
BaM NepekniyYnT1Csa B3arani.

3pobumo aekinbka 3MiH Ta 3HOBY 3adikKCyEMO:

$ vim test.rb
$ git commit -a -m '3pobue iHWl 3MiHM'

Tenep icTtopis Baworo npoekty posbirnaca (diverged) (auBiTbecs
Figure 3-9). By cTBOpPWUNM rifKky, AeLO B Hi 3pobunun, Nepekniounnmncbk Ha
FOMOBHY TiNKy Ta 3pobunu Tam wockb iHwe. O6uasi 3miHW i30MboBaHi B
oKpeMux rinkax. Bu moxeTe nepekniovaTuCb MiX LMMU FifKaMu Ta 3nNuTu
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iX, Konu BoHW ByayTb roTosi. | Bce ue BM 3pobunu 3a AONOMOro NpoCTUX
komaHA branch, checkout Ta commit.

30BPAXEHHA
3-9
lcTopis, wo
po3birnacs
Y
c2b9%e
98cal - 34ac2 - f30ab
-—
87ab2

Bu Takox moxeTe nerko ue nobauntu 3a OOMOMOro KomMaHgu git
log. Akwo BM BUKkoHaeTe git log --oneline --decorate --graph --
all, BoHa HagpyKye icTopito BalwmMx dikcalii, nokaxe Kyau BKasyloTb Balli
rinku Ta sik posbirnaca Bawia ictopis.

$ git log --oneline --decorate --graph --all
* c2b9e (HEAD, master) 3pobuB iHwi 3MiHM
| * 87ab2 (testing) 3pobus 3MiHM

|/
* 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

Ockinbkun rinkn B Git Le HacnpaBai npocTui pawn, wo Mmictute 50
CUMBOIIB KOHTPONbHOI cymn SHA-1 dbikcal,ii, Ha AKy BKasye, Finku geweso
CTBOpIOBaTV Ta 3HuULyBaTW. CTBOPUTY TiMKY Tak Xe LWBWAKO, K 3anMcaTtu
41 6anT o carny (40 cumsoniB Ta CMMBOS HOBOIO PAAKY).

Lle Bpaxxatoya BigMiHHICTb Big Toro, gk 6inbuicTs iHWMx CBK npautotoTb
3 rinkamu — 3asBuyan Le noTpebye KomitoBaHHA YCix hairniB NpoekTy B
apyry Teky. Lle Moxe 3alHATWM Oekinbka cekyHaa, abo HaBiTb XBUMWH, B
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3anexHoCTi Bif po3Mipy NpoekTy, y TOM 4Yac Ak Yy Git npouec 3aBxau
MUTTEBUIA. TaKoX, OCKINbKM MU 3anMcyemo 6aTbkiB KOXHOI dpikcaLlii, noLyk
BignoBigHOI 6asn ans 3nuMTTS MoXe OyTu 3pobneHo aBTOMATMYHO Ta
3asBuyanm ayxe npocto. L moxnuBocCTi gonomaraiTb 3a0X0TUTU
pO3pOOHUKIB CTBOPIOBATU Ta BUKOPUCTOBYBATM TiflkM YacTo.

Moameumock, YoMy i Bam BapTo Tak pobuTu.

OcHosu rany>xeHHsq t1a 3nuBaHHs

PosrnsaHeMo npoctvin npuknag rany>XeHHs Ta 3NMBaHHSA Ha CXeMi, KoTpa
TpannseTbCs B pearnbHOCTi:

1. Bam noTpibHo BHECTM 3MiHW OO BEO canTy.

2. CTBOpIOETE TiNKy Ansi CBOEi 3agadi.

3. MNpautoeTe B LN rinui.

B akuiicb MOMEHT BaM A3BOHATH i KaXyThb, WO € BinbLl BaxnneBa 3agaya
Ta NOTPiOHO TepMiHOBE BUNpaBneHHs. Bu 3pobute Take:

1. lMepekniounTecs Ha ronoBHY rifkKy.

2. CTBOpMTE TiNKy-BUMNPaBMEHHSI.

3. lMicna TecTyBaHHA 3nNUBaETe TiNKy-BUMNPaBMEHHS Ta HajcunaeTe B
OCHOBHY TifnKy.

4. MepeknioyaeTecs Ha NepLIONOYaTKOBY FiNky Ta NpodoBXyeTe poboTy
HaJ 3agjaveto.

OcHoBM ranyxeHHs

Ckaximo, BM npauloeTe Haf NPOEKTOM i BXXe Ma€eTe Kinbka KOMITIB.

Co B E— C1 - C2

30BPAXEHHA
3-10

A simple commit
history

95



PO3[IN 3: ManyxeHHs B git

Tenep Bupiwunnu npauioBaTy Hag 3agayero, KOTpa B CUMCTEMi Ballol
KoMnaHii 3apeectpoBaHa Ak Ne53. LLo6 cTBopuTH rinky Ans uiei 3agadi Ta

ogpasy NepenTu Ha Hel, BUKoHawnTe koMaHay git checkout 3 napameTtpom
-b:

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

Lle ckopo4yeHuii 3anmMc HaCTyMHOro:

$ git branch iss53
$ git checkout iss53

30BPAXEHHA
3-11

CTBOPEHHS1 HOBOIro
BKa3IBHYIKA kv

Co -+ (o} - c2

Bu npaytoete Hag 3miHaMn OO CalTy Ta KOMITUTE 3MiHW. TakMM YMHOM
BaLla rinka iss53 nourMHae pyxaeTbcs Bnepen, OCKinbku B Ha Hei paHiwe
nepekntoumnucs (TobTo BkasiBHWMK HEAD BKa3ye Ha Lo TifKy):

$ vim index.html
$ git commit -a -m 'added a new footer [issue 53]'
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30BPAXEHHA
[inkaiss53
y pyxaerscs
ce B C1 - c2 -4 Cc3
A

Bam nogsBoHMnM Ta Aonosinu npo npobnemy Ha cauTi, gkoi NOTpPiGHO
AkHanweuawe nosbytuca. 3aBasku Git, Bam He noTpibHO Bigcunatu ue
BMMNPaBIEHHS pa3oMm i3 3MiHaMmu B 1ss53, Takox, BU He goknageTte barato
3ycunb anst Toro wob ckacyBaTM MNOTOYHI 3MiHM Ta MpautoBaTM Hag
BUMpPaBMEHHAM B OCHOBHiW rinui. Bce wo notpibHO, ue 3HOBY
NepekniYMTNUCSA Ha OCHOBHY rifKky master.

MpoTe, 3BepHITL yBary Ha Te, WO SKWO Y BaLlin pobouin gmpekTopii um
obnacti 3 nigrotoBrneHumu dannamMmm € He3akoMiYeHi 3MiHW, uUe
CMPUYMHNUTL KOHMMIKT 3 TinKow master Ta Git He [O3BONWUTL 3podUTK Le
nepeknioveHHs. Hawnkpalwle cnodatky o4McTMTU Bawy pobody obnactb
nepen nepeknioYeHHAMM.

Cnocobn sk ue 3pobutm (cxoBatu (stash) Ta BunpaBuTK (commit
amend)) MW po3rnsiHeMo ni3Hiwe B “XoBaHHA Ta 4uvweHHA”. 3apas
BBaXKaEMO, L0 MW 3aKOMITUMX BCi 3MiHM B 1ss53, OTXXe, MOXHa nepenTu
Ha rinky master:

$ git checkout master
Switched to branch 'master'

Tenep Bawa poboya OMPEKTOpis TOYHO B TakoMmy CTaHi, fk Oyna go
TOro, sk BU novanu npautoBaty Hag Ne53 i Bu moxeTe cdokycyBaTucs Ha
TEPMIHOBOMY BUMpaBneHHi. Baxnueo 3anam’aAtaTu: KOnNu nepemukaeTecd
MK rinkamu, Git BigHOBMOE Bawy pobo4vy AMpeKTopilo, Wwob BOHa
BUrMsigana Tak sk nicrnsi Baloro oCTaHHbOro KoMiTy. Git gogae, Bugansie Ta
3MiHIOE hanvnm aBTomMaTU4HO, WO6 BNEBHUTMCS WO Bawa poboya konid
TOYHO BignoBigae ToMy sKow Oyna rinka Ha 4Yac BalOro OCTaHHbOro
KOMITY.

Oani Bam 3HOBY MOTPIGHO 3poOWUTM e OfHe LUBMOKE BUMPaBIEHHS.
CtBopumo rinky hotfixi Gygemo Tam npautoBaTi NOKU HE 3aKiHYMMO:
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$ 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(+)

30BPAXEHHA
3-13

[inka hotfix,
baszoBaHa Ha master

ce - C1 e Cc2 - c4

AN
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Tenep moxeTe 3anyckati TeCTH, W06 BNEBHUTUCS L0 3MiHA roaNTbCS i
3nuTK (merge) rinky Hasag y master wo6 BMKNAcTM 3MiHW Ha BUPOBHULTBO.
Pobutbcs ue 3a gonomoroto koMaHam git merge command:

$ git checkout master
$ git merge hotfix
Updating f42c576..3a0874c
Fast-forward
index.html | 2 ++
1 file changed, 2 insertions(+)

3BepHiTb yBary Ha dpasy “fast-forward” y upbomy 3nuTTi. Yepes Te, Wwo
KOMIT, SIKMIA 3nMBaBCS, Hanexas rinuj, wo éyna 6e3nocepegHiM HalagKkom
rinkM Kygu snueanocs (rinka master BBepx Mo Teuii BigHocHO hotfix), Git
NpoCTO nepeMillye BKasiBHUK Bneped. I|HWWMKM cnoBamu, KOnuM BU
3NMBaETe OAMH KOMIT 3 iHLIWUM, i Le MOXHa AOCArHyTW chigytouu ictopil
nepLuoro KOMmiTy, Git IpOCTO NepecTaBnsie BKa3iBHUK, OCKIMbKN HEMAE 3MiH-
BigMiHHOCTEN, $Ki MNOTpPiIOHO 3nMBaTM pas3om - LUe Ha3UBaETbCA
“nepemotkoto” (“fast-forward”).
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Tenep Bawa 3miHa MICTUTLCA B 3HIMKY KOMITY, Ha SIKMi BKa3ye master i
BW MOXeTe BUKNaaaTu 3MiHW.

30BPAXEHHA
master 3-14
master nepemoraHmi
Ha hotfix
hotfix
co - C1 —— Cc2 - - C4
C3

Micna Toro, sk Balle cynep Baxnvee BUMNPaBEeHHSA BUKNAAEHO, MOXHA
nosepHytuca pgo pobotn, dAky Oyno BigknageHo 4epes  LIBMAKE
BUnNpaBneHHs. Ane crnovaTtky Buganumo rinky hotfix - Ham ii Ginbwe He
noTpibHo, a master Bka3ye Ha TOW camuiAi 3HIMOK kogy. Ons uboro
BMKOHaMnTe git branch 3 onuieto -d:

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

Tenep nepemukanTecs Ha Bawy HesakiHYeHy rinky pgna Ne53 i
NpoaoBXyrTe poboTy.

$ git checkout 1ss53

Switched to branch "iss53"

$ vim index.html

$ git commit -a -m 'finished the new footer [issue 53]'
[1ss53 ad82d7a] finished the new footer [issue 53]

1 file changed, 1 insertion(+)
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30BPAXEHHA
3-15
lMponosxeHHs
poboTtu Ha 1ss53
Y
ce - C1 - c2 - c4
»
c3 - c5

3ayBaxTe, WO 3MiHK 3 rinku hotfix BigcyTHi B rinui 1ss53. Akwo Bam
noTpibHi Ui 3miHM nigyac pobotn Hag Ne53, B moxeTe 3nuTn master 3
i1ss53 komaHgot git merge master, abo MpocTo noyekaTn O TOro
MOMEHTY Konu Bu ByaeTe iHTerposyBaTu iss53 B master.

OcHoBU 3nMBaHHA

Honyctumo, Bu Bupiwmnu, wo pobota Hag Ne53 3aBeplueHa i rotoBa o
3MTTA 3 rinkoto master. [Ons UbOro BM BUKOHAETE 3nMUTTA Tinku iss53
TOYHO TakK, SIK paHiwe pobunu ue 3 rinkoto master. Bece wo noTpibHO Le
nepeMKHYTUCS Ha Bally pobouy rifky i BAKOHaTK KoMaHay git merge:

$ git checkout master

Switched to branch 'master'

$ git merge iss53

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

1 file changed, 1 insertion(+)

Burnsgae Tpollku iHakwe, Hix Te, Wwo Mu pobunu 3 rinkoto hotfix. Y
LUbOMYy BMMNAAKY iCTOpPiA 3MiH ABOX FiNOK noyana Bigpi3HATUCA B SKUICH
MOMEHT. OCKINbKN KOMIT NMOTOYHOI FifIKM HE € NPAMUM HaLLaAKoM Tifku, B
AIKY BM 3nuBaeTe 3MiHW, Git MycuTb Tpoxu nonpautosaTtn. B usomy Bunagky
Git pobuTb NpOCTe TPLOX-TOYKOBE 3MUTTS, KOPUCTYOUYUCE BOMA 3HIMKamW,
LLIO BKA3YytOTb Ha TNk Ta TPETIM 3HIMKOM - iX CMifIbHUM HaLLaaKoM.
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30BPAXEHHA
3-16
Tou BiR6UTKN
TUINOBOro 3/IMTTS
Common
Snapshot to
Ancestor Merge Into
ce - c1 i ( c2 H c4 )
\\ Snapshot to
‘\\ Merge In
:
iss53
3amicTb TOro, Wo6 MPOCTO NEpPecyHyTU BKasiBHWK Finku Bnepeq, Git
CTBOPIOE HOBUWN 3HIMOK, WO € pe3ynbTatoM 3-TOYKOBOrO 3MuTTH, |
aBTOMATWYHO CTBOPIOE HOBWIA KOMIT, LIO BKasye Ha Hboro. Woro
Ha3MBalTb KOMITOM 3NUTTHA (merge commit) Ta ioro ocobnmeicTio € Te, WO
BiH Mae€ binbLue ogHOro 6aTbKiBCbKOro KOMITY.
30BPAXEHHA
3-17
@ Komit 3rmtrs
ca - c1 - (<] - c4 - C6
> -
™ /’
\\ »
c3 - 5

A

Bapto 3ayBaxkuTtu, WO Git cam BM3Ha4vae HaWbINbW NigXo4ALWOro
CMiNbHOro Hauwlagka, skoro 6paTu 3a OCHOBY 3NMBAHHS; Le BigpisHsie Git
Bif CTapiwmx cuctemMm Takux sik CVS um Subversion (go Bepcii 1.5), ge
PO3pOOHUK, L0 BMKOHYE 3MMBAHHA, CaM NOBMHEH BKa3yBaTw Lo Gpatu 3a
OCHOBY 3nuBaHHA. Lle HagsBmyariHO nonerwye 3nMBaHHSA, MOPIBHAHO 3
iHLWWUMK cuctemamu.

Tenep, Konu Bawi 3MiHW 3nKTi, rinka 1ss53 Bam Ginblie He NoTpibHa.
MoxeTe 3akpuBaTu 3agady Ne53 Ta BUganaTv rinky:
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$ git branch -d iss53

OCHOBM KOH(NIKTIB 3NMBaHHSA

TpannsaeTbcs, WO UEr Npouec He NpoxXoauTb rnagko. AKWo BW MaeTe
3MiHV B OQHOMY 11 TOMY CaMOMYy MiCLji B ABOX Pi3HMX Finkax, Git He 3amoxe X
npocto 3nutn. Akwo nigdac pobotn Hag Ne53 Bu nomiHanu Ty camy
yYacTuHy danny, wo 1 B hotfix, B oTpumaeTe KOHMMIKT, Wo Burnagae
NpuGNU3HO Tak:

$ git merge iss53

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html

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

Y ubomy BUNAAKy Git He CTBOPMB aBTOMaTUYHUI KOMIT 3nNuBaHHA. BiH
NPU3YNMHUB MPOLIEC AOMOKM BW HE BUPILLIMTE KOHGNIKT. [na Toro, wob
nepernsiHyTn 3HOBY siki came dpannm CnpuYMHWM KOHMNIKT, BMKOHaWTE
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, Wwo mae KoHGnikTK, SKi He Bynun BUPILLEHI € B CAMCKY HE3NUTKX (un-
merged) dannis. Y koxeH Takui cdavin Git gogae cTaHAapTHI NO3HAYKK-
BUPILIEHHHS AN KOHNIKTIB, OTXe BU MOXeTe Bigkputu Ui dannu i
BUPILLMTU KOHMIKTU caMoCTinHO. Y Bawomy danni 3 KOH(MiKTOM
NnosiBUTLCS BIIOK, CXOXUIA Ha TaKe:

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

<div id="footer"s
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please contact us at support@github.com
</div>
>>>>>>> 1ss53:1index.html

PosrnaHemo, gk ue posymitu. Bepcia d¢anny B HEAD (3 Bawoi master
MifKKW, OCKINbKM BX 3anyCTUNW 3nMBaHHSA, Oyay4yn Ha Hill) y BEPXHIN YaCTUHI
6noky (Bce Buwe =======), a Bepcid 3 i1ss53 - Bce, WO Hwxkye. LLo6
pO3B’si3aTW L0 HECYMICHICTb, BaM MOTPIOHO BMOpaTh oaHy i3 Bepcili, abo
CaMOCTINHO (BpY4YHY) nopegarysaTu BMICT pariny. Hanpuknaa, Bu MmoxeTte
BUPILLNTK Ll KOHMINIKT, 3aMiHMBLLM GNOK NOBHICTHO:

<div 1d="footer">
please contact us at email.support@github.com
</div>

B ubomy BuNAgKy MW B3sMM MOTPOXM 3 KOXHOI CeKuil, a CTpiukn
<<<<<<<, ======= TQ >>>>>>> BUJanNuUNu MoBHicTio. [licna Toro, sk BU
po3Bs3anan nogiobHi HECYMICHOCTI B KOXHOMY OJioLi KOHQIIIKTHUX gbavisiiB,
BUKOHauTe A4 Hux git add, wob iHgekcysatu ta MNO3HAYNTH, SK
po3BA3aHi. lHOoekcyroun dain, BU no3Havaete noro ans Git Takum, WO
Ginblle He Mae KOHMMIKTY. AKLLO BU XO4eTe BUKOPUCTOBYBATU rpadivHui
IHCTPYMEHT [Ons  po3B'A3aHHA KOHMNIKTIB, BWKOHaWTe KkomaHgy git
mergetool, ska 3anyctuTb rpadiyHuini pefakTop Ta npoBede Bac Mo
BCbOMY MpoLiecy:

$ git mergetool

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

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

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

opendiff kdiff3 tkdiff xxdiff meld tortoisemerge gvimdiff diffuse diffmerge ecmerge pdmerge
Merging:

index.html

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

Ons Toro, wo6 BWKOPMUCTOBYBATW IHCTPYMEHT-NPOrpamy iHLy, HiX no-
3amoBYyBaHHIO (Git 0bpaB opendiff, ockinbku komaHay 6yno 3anyLieHo 3
Mac), noamuBITbCS Ha CNUCOK CYMIiCHMX 3BepXy ogpasy nicnsa “one of the fol-
lowing tools.” NpocTo BBEAiTh iM'A NOTPIGHOrO IHCTPYMEHTY.
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Mpo iHCTPYMEHTM ANs po3B’si3aHHs Ginblu cknagHWX KOHMNIKTIB MY NOBEPHEMOCS
B “CKnagHe 3nutTa”.

lMicnsa Toro, K BM BUNLLINM 3 NPOrpaMu Ang 3nvMBaHHs, Git cnutae Bac umn
Oyno 3nuBaHHA ycniWwHMM. AKLWO BM BIignoBicTe, WO Tak, Git npoiHaekcye
dann gna Toro, wob nosHaunTn davn gk 6eskoHdnikTHUn MoxeTte
BUKkoHaTM git status 3HoBY, wWoO6 nepeBipuTM UM BCi  KOHMIKTK
pO3B’sA3aHi:

$ 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
AKWo BM 3a40BONEHI pesynbTaTtoM Ta NepeBipunu, Wo BCi hannm, KoTpi
MiCTUNN HECYMICHOCTI, NPOIHAEKCOBaHi, MOXeTe BUKOHyBaTh git commit i,

Takum YMHOM, 3aBepllyBaTu 3nuTT4A. [loBiZOMNEHHA Micna  KOMiTy
BUrNsigae NpmMbnmaHo Tak:

Merge branch 'iss53'

Conflicts:
index.html
#
# It looks like you may be committing a merge.
# If this 1s not correct, please remove the file
# .git/MERGE_HEAD
# and try again.

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

All conflicts fixed but you are still merging.

Changes to be committed:
modified: index.html

H O OH OH OH KR
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Tenep MoxeTe 3MiHUTK NOBIAOMMNEHHA, JofatoumM AeTani nNpo Te, 9K BU
BUpILLYBaNn KOHMMIKT, SKLWO BBaxaeTe, WO Ue MoXe AOMOMOrTU iHWUM
3pO3yMiTV Balle 3MMBaHHA B ManbyTHbOMY - YOMY BM Lie 3pobunu, sKwo
Le He 04eBMAHO.

YnpaBniHHA rinkamu

Tenep, KONU BN BXe BMIETE CTBOPIOBATK TiflKW, 3nMBaTW iX Ta BMAAnNaTwu,
pPO3rfisiHbMO Te, 9K HUMMW YNpaBnATW, Ta Ha iHCTPYMEHTU, siKi MOXYTb B
LbOMY OOMOMOITH.

KomaHnga git branch Hacnpasgi Bmie Oinblue HiXX NPOCTO CTBOPHOBATU
Ta 3HWLWYyBATU rinkn. 3anycTiTb ii 6e3 napameTpiB i BU nobaymte NpocTo
CMMCOK BaLUWX FifoK:

$ git branch
1ss53

* master
testing

3BepHiTL yBary Ha cumMBON * nepef master: Ue BKa3iBHWMK Ha Bally
NOTOYHO BMOpaHYy rinky (TobTo Ty, Ha KOTpY Bkasye HEAD). Lle o3Havae, o
AKWO BW 3apa3 3axoyeTe 3pobuTM KOMIT, master OHOBUTLCH BaLLUMMM
HoBUMMK 3MiHamu. LLo6 nobaumty Balwi OCTaHHi KOMiTM - 3anycTiTb git
branch -wv:

$ git branch -v
i1ss53 93b412c fix javascript issue
* master 7298805 Merge branch 'iss53'
testing 782fd34 add scott to the author list in the readmes

Onuii --merged Ta --no-merged KOpWUCHI AN QiNbTPyBaHHSI CNMCKY
MoK 3anexHo Big TOro Ym BOHW Oynu 3nuTi 3 NOTOYHOK rinkotw. [ns
CMMUCKY TiNoK, wo 6ynu 3nuTi 3 NOTOYHOK FinKow BuKOHaKTe git branch
--merged:

$ git branch --merged
i1ss53
* master

YnpaBniHHSA rinkamu
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Bn 6aunte 1ss53 B LbOMy CnMCKy TOMY, LLO paHile i 3nunu 3 master.
B3arani, rinku 6e3 * i3 LbOro CNMCKy MOXHa BXe B1AansaTh (3a JOnNoOMOro
git branch -d), amxe Mu Bxe iHTerpyBanu Ti 3MiHW, TOMY HE BTpPaTUMO
ix.

KomaHga git branch --no-merged nokaxe rinku, siki BU He 3nuBanu 3
NMOTOYHOHO FifNKOIO:

$ git branch --no-merged
testing

TyT BM GaumTe cBot iHWY rinky. OcKinbkM gaHa rinka mictutb poboTy,
Lo He 3nMBanacs, cnpoba BuaanvTh ii 3a gonomoroto git branch -d He
Oyae ycniwHoto:

$ 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'.

AKWo X BM AINCHO BNEBHEHI B TOMY, LLO rinka Bam He noTpibHa i BCi
3MiHW 3 HEi MOXHa BTpayaTh, MOXHa 3MycuTu Git ue 3pobutn 3a
gonomorot napameTpa -D. lNMpo wo Git Bam i noBigoMnsB 3 nonepenHbOi
crnpo6wu.

Mpouecu poboTH 3 rinkamu

Tenep, KONW BW HaBYMNUCH OCHOBaM PoBOTWU 3 rinkamu, WO X 3 HUMM
MOXHa 4M NOTPIbHO pobuTn gani? B ybomy po3gini Mu poskaxemo npo
HanbinbLL BXUBaHI Nigxoan Ao poboTu 3 rinkamu, siki 403BONSIE Taka nerka
cuctema ranyxeHHs Git, a BU MOXeTe BUPIWUTW 4Yn BTiNBaTK BaM iX Y
CBili pobounii Umkn.

[osro-Tpusatoui rinku

Ockinbkn Git BUKOPUCTOBYE MPOCTE TPbOX-TOYKOBE 3MNUTTH, TO 3NMBAHHSA
OOHOI TiNKM B iHWY NPOTArOM TPUBANoro 4yacy 3asBu4yail He € CKINagHo
3agadeto. Lle o3Hadvae, WO BM MOXETE MaTu Kiflbka akTUBHMX TFiNOK Ta
BMKOPMCTOBYBATM iX ANSA Pi3HUX CTadii BaLIOro poboyoro LMKIy; MOXeTe
nepiogny4yHoO 3NMBaTN 3 OQHOI MMNKK B iHLLY.



Mpouecu poboTn 3 rinkamu

Barato po3pobHuKiB NiATPMMYIOTE 3 Git TakMin Npouec, KONu TifbK1 B
master € crabinbHa Bepcia kogy - HaWiMOBIpHiWe Toro, wo 0yB un byae
3anpoBapKeHN Yy BUPOOHULUTBO. TakoXX BOHWM MatloTb NapanesnbHi Fifku
develop un next, siKi BUKOPUCTOBYHOTHCA OIS TECTYBaHHS CTabinbHOCTI -
ue He 060B'A3KOBO MOCTIMHO CTabinbHI FiNKkWM, ane, K TiNbKU BOHMU
CTabini3oBylOTbCS, IX MOXHA 3nuBaTU 3 master. TakoX MNPaKTUKYETbCA
MaTW TeMaTU4YHI Tinku (KOPOTKO-TEPMIHOBI, AK 1ss53, wWo BM cTBOpPUNHU
paHiwe) Ta 3nMBaTW iX, KONM BOHW rOTOBi, MPOXOAATb BCi TeCTW, Ta He
NPWBHECYTb HOBMX MNOMUIIOK.

HacnpaBgi, MM Maemo cnpaBy 3 BKasiBHMKaMW, LLO PyXalTbCA B30OBX
niHii komiTiB, Aki BM popaeTe. CTabinbHi rinkM HWxYe MO MiHil BalIMX
KOMITIB, @ “KpoBOTOYaLLi” TifKK, Ti WO MICTATb HOBI 3MiHW, BUNEPEeOXyOTb
iX.

S0EPAKEH7

Y Y Y

1 - 2 - c - 4 - s - 6 - 7 JliHiviHe
ripegcraBr/ieHHs
nporpecysanHs

cTabifibHOCTI B rifikax

B3sarani npocrTiwe cobi yaBuTx Uewn npouec sk enesaTop, Konu Habopu
KOMITIB MpsAMYOTb A0 Oinbl  cTabinbHWUX TiNoK, A€ BOHW MOBHICTIO
TECTYHTbCS.

30BPAXEHHA
master 3-19

““ EneBaropHe”
pPeaCTaBIeHHs
nporpecyBaHHs
c1abinbHOCTI B rifkax

develop

Bu moxeTe maTu Aekinbka piBHiB cTabinbHocTi. Ha Binblwimx npoekTax
TaKOX NpaKTUKylTb MaTu proposed uM pu (proposed updates) rinku, ge
30epiraloTbCA rinkuy, LWo BXe iHTerpoBaHi, ane He rotosi OyTn nepeHeceHi B
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OCHOBHI Tifkn next un master. lges Takux rinok B TOMy, WO Balli rinku
MatloTb KinbKa PpiBHIB CTabINbHOCTI i KONMM BOHWM JocsarawTb  BinbLu
CTabinbHOro piBHSA, iX 3NMBAKOTb A0 TMOK, KOTPi BULLE HaZ HUMK. 3BEPHITb
yBary, Lo MaTu Kinbka AOBroTpmBanux rinok He 06oB’a3KoBo, NpoTe 6yBae
KOPUCHMM, OCOOMMBO KONMW MaeTe CcnpaBy 3 BEVKUMW YU CKNagHUMu
npoeKkTamu.

TemaTunyHi rinku

TemaTuyHi TiNkKM MalTb CBOE 3aCTOCYBaHHs B Mpoektax Oyab-sgKoro
po3mipy. TemaTunyHa rifnka - e KOpoTKO-TEPMIHOBA riflka, WO CTBOPHETLCSA
0N OKPeMOo B3ATOro 3aBAaHHSA Yu (pyHKUioHanbHocCTi. HanesHo, BM Take
paHiwe He pobunu yacto 3 iHwuMmn CKB, OCKinbku 3aranom ue ocutb
“noporo” cTeBoptoBaTM Ta 3nuBaTth rinku. MNpote B Git L4e JOCKMTb 3BMYHA
npakTMka CTBOPKOBATK, A04ABaTU KOMITW, 3NuBaTK Ta BMAANATU TiNku no
Kinbka pasiB Ha OeHb.

Mpuknag uboro B 6a4mnm paxiwe B nonepeaHboMy po3gini 3 rinkamm
i1ss53 ta hotfix Bu gogaBanu kinbka KOMITIB B Ui FiNku Ta BMAansnm ix
ogpasy Nicns 3NMBaHHSA B OCHOBHY rinky. Taka TexHika A403BONSAE LWBUAKO
Ta MOBHICTHO 3MiHIOBATW KOHTEKCT poboTw, OcKinbkM Bawa poboTa B
OKpeMOMy enesaTopi, A€ BCi 3MiHM NOB’A3aHi TifMbKN 3 OOHIEI0 TEMOK 4un
3aBOaHHAM, Le Monerwye Ta i3onie nepernag kogy Ttowo. Bu moxete
TpyMaTu CBOI 3MiHW TaMm Kiflbka XBWIIMH, OHIB, YN MICAUIB, i 3nMBaTM ax
ToAi, KON BOHM OyayTb roTOBI.

PosrnsHemo npuknag, konv Ham noTpibHo 3pobuTn 3aBgaHHA Ne9l (B
master), Mu pobumo rinky (iss91), Tpoxm Tam nNpaytemo, nNoTim podbumo 3
Hei we opHy rinky (iss91v2) wo6 nonpobyBaT iHWWIA nigxia,
noBepTaeMocs B master Ha AesKWI yac, | Togi pobumo e ogHy rinky wob
nepesipuTn ogHy HeneBHy igeto (rinka dumbidea). IcTopia komiTiB
BUrnsgaTMme gecb Tak:



Mpouecu poboTu 3 rinkamu

30BPAXEHHA

bararo rematnyHux

* 1SS *

Cc12 - C6 c8
master

. + !

cie c5 c7
Y v
c9 (of:!
v \
v
C1
v

Tenep, ckaximo, Bam crnogobaBcs nioxig Homep gea (iss91v2) i Bu
nokasanu ceok igeto (rinky dumbidea) koneram, i BoHa iM 34aeTbcs
reHianbHo. Bu moxeTte BUMKMAaT opuriHanbHy 1ss91 (BTpadaroum KoMiTu
C5Ta C6) Ta 3nuBaTW ABI iHWI rinku. Tenep Balua icTopis Taka:
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30BPAXEHHA
3-21

IcTopis nicns

3nmBarHHs dumbidea
7a iss91v2

master

Cl4
Y \
C13
C12
C10
Cc9
C3

C1

co

C11

C8

C7

c4

c2

Mw npuginumo 6Ginblie yBaru pisHUM MOXNMBUM poboynM npouecam

BaLmx Git npoekTiB B Chapter 5, TOMy, nepes 0CTaTOYHUM PiLLEHHSAM SIKY X
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cxemy obpatu, npounTanTe Ler po3gin.

Mam’'aTarTe, WO BCi 3MiHW, WO BU poOMNKU TYT 3 rifikamMy - MOBHICTIO

nokaneHi. Konu Bn cTBOpIOETE TiNkm Ta 3nnBaeTe ix - Bce e BiadyBaeTbcA
TiNbKM y BalIOMy CXOBMLLi-pPerno3nTopilo, - HiSKMX 3MiH Ha cepBep 4u 3

HbOro He HaaCunaeTbCA.

BignoaneHi rinkm

BigoaneHi nocnnaHHs — Le nocunaHHs (BKasiBHWKK) y BalLUX BigaaneHux

CXOBMLAX: TifKK, Tern Towo. [ns NOBHOro CNMCKy BigganeHmx nocunaHb



BUKoHalTe git ls-remote (remote), abo git remote show (remote)
Ansa getanbHoI iHdopmauii npo eigaaneHi rinkv. MNpoTe, HavnowmpeHriwe
3acTocyBaHHsS — Lie BiaAaneHo-BiACcniAKOBYBaHi rinku.

BinganeHo-BigcnigkoByBaHi rifku — Ue BKa3iBHUKM Ha CTaH BigganeHunx
rinok. JlokanbHO Ui BKa3iBHMKM HE MOXIMBO 3MiHUTW, ane BOHU
aBTOMATUYHO pPyXalTbCs, KONMM BM BUKOHYETE MepEXeBi onepawii.
BigoaneHo-BiACNIAKOBYBaHI Fifku CrAyryTb CBOrO poAy 3aknagkamu, Lo
HaragyloTb BaMm MNpO CTaH BigAdaneHuX penosvTopiiB Ha MOMEHT BallOro
OCTaHHbOrO 3B’A3KY 3 HUMM.

BoHu MatoTb HacTynHuiA 3anuc: (remote)/(branch). Hanpuknag, sikwo
BM XouyeTe nobauntu sk BUrnsgana rinka master 3 BigganeHoro cxosuia
origin, KON BU BOCTAHHE 3B’'A3yBannce 3 HUM, Nependitb Ha rinky ori-
gin/master. [lpunyctumo, BM npautoBanM 3 KOneramMmum Hag OOHWUM
3aBOaHHAM i BOHW BXe BWKManu CBOI 3MiHW. Y Bac Moxe 6yTn cBos
nokanbHa rinka iss53, ane Ha cepBepi rinka BkadyBaTMMe Ha KOMIT ori-
gin/iss53.

Lle moxe Tpoxu cnaHTenudyBaTW, po3rnsHbMO npuknag. Ckaximo, Bu
npautoete 3 Git cepBepom, O OOCTYMHUIA Yy Balii Mepexi 3a agpecoro
git.ourcompany.com. Konu BM CKMOHyeTe 3 HbOro, komaHga clone
aBTOMATUYHO iMeHye noro origin, CTArye BCi AaHi, CTBOPHOE BKA3iBHUK Ha
Te Micue, Ae 3apa3 3HaxoauTbecs master i MoKanbHO IMEHYE Lie MOCUaHHA
origin/master, Wo6 B1 MOrNM 3 YOrocb NoYaTy npauBaTu.

“ORIGIN” HE € OCOBJIIMBM

Tak camo, sk Ha3Ba rinku “master” He mae SIKOrocb 0CoB6IMBOro 3Ha4YEHHS ANs
Git, Tak camo 1 “origin”. MpocTo “master” gaeTbca 3a-3amMoBUyBaHHAM Ans
no4yaTKoBOI FifikK, Konu Bx 3anyckaete git init —ocb Yomy BOHO Tak YacTo
3ycTpivaeTbes, a “origin” — ue iM’s 3a-3aMOBYYBaHHSAM ANS BigAaneHux
nocunaHb kKomanam git clone. FAKLO X BW, HATOMICTb, BUKOHaeTe git clone -o
booyah, To oTpumaeTe booyah/master cBOEI rinkoo 3a-3aMOBYYBaHHSM.

BipganeHi rinku
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30BPAXEHHA
3-22

git.ourcompany.com
CepBepHuii Ta
JIOKaIbHMY
pernoanTopii nicss
KITOHYBaHHs1
0b743 - abb4c - f4265

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

My Computer

IEUELPAEST Remote branch

0b743 - abb4c - 4265

Local branch

Akwo BM BMKOHaANM sKycb pobOTYy Ha nokanbHin rinui master, i
BOOHOYAC, XTOCb BMKMaB 3MiHM Ha git.ourcompany.com B master, ToAi
Bali icTopii mporpecyTb MO-pidHOMY. [JOKM BU HEe CUHXPOHI3yTeCb 3
cepBepomMm, BKasiBHMK origin/master He Byae pyxaTuce.
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git.ourcompany.com

0b743 - abb4c - 4265 —=—

31bge

(=1

- 190a3

Someone else pushes

My Computer

0b743 - abbdc - 4265 -

a38de

- 893cf

A

master

30BPAXEHHA
3-23

JlokarneHa 1a
BifaaneHa pobora
po3iviLmcs

LLlo6 BigHOBUTM CUHXPOHHICTb, BUKOHalTe komaHgy git fetch origin.
Lis komaHOa wykae sikuin cepBep Bignosigae iMeHi “origin” (y Halomy
BUNagKy git.ourcompany.com), OTPUMYE OaHi, SIKMX BU e He MaeTe i
OHOBMIOE Bally NokanbHy 6asy AaHux, nepemillaroumn BkasiBHUMK origin/

master Ha HOBY, BiNbLU akTyanbHy, NO3uLit0.
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30BPAXEHHA

3-24

git fetch oHosmoe
BigAaneHi nocuiaHHs

git.ourcompany.com

=]

0b743 - abbdc - 4265 —=— 31bBe - 190a3

’ git fetch origin

My Computer

origin/master

Y
0b743 - abbac -+ 4265 - 31b8e - 190a3

a38de - 893cf
A

master
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LLlo6 npogemoHcTpyBaTh pobOoTy 3 Kinbkoma BigganeHnMmn cepBepamm i
K BUrNS4aloTb BigdaneHi rinkv Ans sigaaneHux npoekTis, yABiMO, WO BU
MaeTe LWe OAWH BHYTPILWHIN Git cepBep, KOTPUA BUKOPUCTOBYE MWL OAHa 3
BaWmnxX CNpuHT KomaHd. CepBep po3TalloBaHMK 3a  agpecor
git.teaml.ourcompany.com. Bu moxeTe gogaTtu 1oro sk HoBe BigganeHe
NOCMNaHHA 40 BaLOro NOTOYHOro MPOEKTY 3a OOMOMOrow kKoMaHan git
remote add, sk mu posnosiganu B Chapter 2. [lante oMy im'st teamone, i
ue Oyae BawmMM CKOPOYEHHAM Ans NOBHOro URL.



BigganeHi rinku

git.ourcompany.com . git.teaml.ourcompany.com
- 4265 ——=— 31b8e —-— 190a3 - 4265 —=— 31b8e
origin teamone

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

@b743 - abbdc - 4265 - 31b8e - 190a3

My Computer

a38de - 893cf

=

30BPAXEHHA
3-25

HonasarHs HOBOro
Bi[AAaNIEeHoro
cepsepa

Tenep BukoHavte git fetch teamone wo6 BUTArHYTM 3 teamone BCi
oHoBneHHs. Ockinbkn teamone Ha AaHWIA MOMEHT € MiAMHOXWUHOM origin,
TO Git He OTPUMYE HOBMX AAHMX i HIYOrO HE OHOBIIOE, a NMPOCTO CTaBUTb
BiganeHo-BiacniaAkoByBaHy rifnky teamone/master BkadyBaTu Ha KOMIT, Ha
KOTPOMY 3apa3s 3HaxoAMTbCA rinka master ansa cepsepa origin.
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30BPAXEHHA .

git.ourcompany.com git.teaml.ourcompany.com
3-26
BinnaneHo-
BlACIIAKOBYBaHa
rinka teamone/ - f4265 -=— 31b8e —=—  190a3 - f4265 -=+—  31b8e
master

origin - teamone

git fetch teamone

0b743 - abb4c - 4265 - 31b8e - 190a3
*®

hN
\
.

My Computer

a3Bde - 893cf

e

HapcunaHus

Konn BM xodeTe noAinMTUCA TifNKOK 3 HaBKOMULLHIM CBITOM, HagiwnitTb
(push) ii Ha BioganeHe mocunaHHsA, 0O SKOrO MaeTe MpaBo 3anucy. Bauwi
fioKanbHi TifKM He CUHXPOHI3ylTbCA 3 BigganeHymyn asBTOMaTU4HO —
NOTPIGHO ABHO HAACKMNATK TiNKN, SKUMW XO4eTe NOAINMTUCS. Takum YUHOM,
MOXEeTe KOpMCTyBaTUCA MpuBaTHUMU rinkamm gns poboTtu, Ko He
30mpaeTecs QinuTncs, a HagcunaT 3MiHK TiNbKU B TEMATUYHI TiNKW, Hag
SAKUMW cniBnpayloeTe.

Wo6 noginutnca 3 iHWMMKM CBOEK TinKkow 3 HasBow serverfix,
HaZcunanTe ii Tak camo sk Le pobunu i3 nepLuoto rinkoto. BukoHante git
push (remote) (branch):

$ git push origin serverfix
Counting objects: 24, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (15/15), done.
Writing objects: 100% (24/24), 1.91 KiB | O bytes/s, done.
Total 24 (delta 2), reused 0 (delta 0)
To https://github.com/schacon/simplegit
* [new branch] serverfix -> serverfix
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Lle Tpoxu ckopoyeHo. Git aBTOMaTUYHO 3aMiHIOE Ha3By rinku serverfix
3 refs/heads/serverfix:refs/heads/serverfix, wo o3Havae “Bisbmu
MO0 NoKanbHy rinky serverfix Ta Hagiwnu ii gNa OHOBNEHHS BigdaneHoi
rinkm serverfix” Mu pgetanbHiwe posrnsHemo refs/heads/ B Chapter 10,
ane, B3arari, MoXeTe 3apas3s Le NponycTUTU. TakoX BU MOXETe BUKOHATU
git push origin serverfix:serverfix, wo 3pobuTtb Te came, T06TO
ckaxke “bepu min serverfix Ta wnn Ha sBigaaneHuin serverfix.” Kopuctyintecs
Takum nigxoaom wWwob HagcunaTy NokanbHi rifkuy, Wo Ha3uBalTbCs iHaKLLIe
Hi>X BigganeHi. AkWo BM He XxoveTe maTu BigaaneHy HasBy serverfix,
BUKOHalTe HaToMmicTb git push origin serverfix:awesomebranch,
wob Hagicnatu nokanbHy serverfix Ha BigganeHy 3 Ha3BoOK awesome-
branch.

HE BBOObLTE CBI/ MAPOJb LWOPA3Y

Axwo Bu kopuctyetecs HTTPS ans HagcunanHa amiH, Git cepsep 3anuTyBaTume
BaLLi iM’A KOPUCTyBaya Ta naposb Ans ayTeHTudikauii. 3a 3amosyyBaHHsaM Git
nuTatumMe Bac Lilo iHopmaLlito B TepMmiHani Ans Toro, wob nepesipnTtn
NPaBOMIPHICTb HAACUIMaHHS 3MiH.

LLlo6 He BBOANTYU Lie Wwopaay, HanawTyiite “credential cache”. HaiinpocTiwe —
[03BONUTM TPUMATH Lito iHopMaLito B Nam’saTi IPOTAroM KinbKoX XBUIWH, ANst
yoro BukoHamTte git config --global credential.helper cache.

BinbLwe iHdopmaLii npo cnocobu kelyBaHHS igeHTUdIKaLii KopucTyBaYiB y cekuii
“36epexeHHs noceigueHHs (credential)”.

HactynHoro pasy, konu cniBnpauiBHUku OydyTb OTpUMYBaTW 3MiHW 3
cepBepa, — OTPMMatOThb BKa3iBHWMK HA MOTOYHWUIA CTaH CEPBEPHOro server -
fixy BigaaneHy rinky-nocmnaHHs origin/serverfix:

$ git fetch origin

remote: Counting objects: 7, done.

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

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

* [new branch] serverfix -> origin/serverfix

Bapto 3ayBaxutn, WO, KONMM BU OTPUMYyeETE 3MiHM (3@ LOMNOMOroH
fetch), —HacnpaBai ue HOBi BigganeHo-BiACNiAKOBYBaHiI TinkM, a He
aBTOMAaTUYHI NoKanbHi KONii LMX FiNoK, siki BU MOXeTe pedarysatu. [Hwmmn
crnosamu, B LibOMY BUMNagKy, BU He MaeTe HOBOI rinku serverfix, a npocTo
BKasiBKy Ha origin/serverfix, aky He MoxeTe 3MiHIOBaTU.

BipganeHi rinku
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o6 3nuTuK Ui oTprMaHi 3MiHM B Bally NOTOYHY pobouy rinky BUKOHaNTe
git merge origin/serverfix. AKwWo xoyete MaTn CBOK BRacHy FinKy
serverfix i npayioBaTn Hag Hew, MOXeTe CTBOPUTK ii, Ba3yrouncb Ha
Big4aneHo-BigCnigKoBYBaHiIN rinyi:

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

3a gonoMorol Lboro oTpumaceTe Tifnky, Ae BUM MoXeTe npauoBaTu, Ta
KoTpa Bigobpaxae ctaH origin/serverfix.

BiacnigkoByBaHi rinku

lMepemukaHHa Ha nokanbHy TiNKy 3  BigdaneHo-BiACNiAKOBYBaHOI
aBTOMaTM4YHO CTBOPIOE Tak 3BaHy BigcMigKoByBaHy rinky “tracking branch”
(@abo “upstream branch”). BigcnigkoByBaHi rinkv —ue fnokanbHi Finky, Wwo
MaloTb 6esnocepefHii  3B'A30K 3 Big4aneHow rinkow. HAKWwo Bu
3HaxoauTecs Ha BiACNIAKOBYBAHIN rinui i NOTArHeTe 3MiHW, BUKOHYHOUN git
pull, Git Bigpa3y 3HaTUMe 3 SIKOro cepBepa OpaTu Ta 3 sIKOi FifikK 3nuBaTn
3MiHW.

Konun Bu krnoHyeTe penosuTopin, Git aBTOMaTM4HO CTBOPIOE TifKy
master, sika cnigkye 3a origin/master NpoTe, B MOXETE HanawTyBaTu i
iHWIi BigCNigKOBYBaHI rinky — Taki, WO CNiAKYTb 3a iHWKMMK BigaaneHnmu
nocunaHHamu, abo 3a rinkoto, BiAMIHHOW Big master. Ak y Bunagky, Wo Bu
Saunnu B npuknagi, BukoHytoun git checkout -b [branch] [remote-
name]/[branch]. Lle pocntb nowwupeHa Ais, Git mae onuito - -track gns
CKOPOYEHOrO 3anucy:

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

Lo6 patv nokanbHin rinui Ha3By, WO BiOPI3HAETBCA Bid CEPBEPHOI,
BMKOHaNTE NoMnepeaHo NOBHY KOMaHAy, BKadyloun 6axaHe iM's rinku:

$ git checkout -b sf origin/serverfix
Branch sf set up to track remote branch serverfix from origin.
Switched to a new branch 'sf'
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Tenep nokanbHa rinka sf 6yge aBTomMaTUyHO BUTAryBaTh 3MiHWM 3 ori-
gin/serverfix.

Axkwo X y Bac BXe € NnokanbHa rifnka i B xo4eTe npus'as3atv il go
BigganeHoi, 4M 3MiHMTW  BigganeHy (upstream) TinKy, MOXeTe
BMKOPUCTOBYBATU onuii -u 4Ym --set-upstream-to go komangn git
branch.

$ git branch -u origin/serverfix

Branch serverfix set up to track remote branch serverfix from origin.

CKOPOYEHE 3BEPTAHHA 0O UPSTREAM

[ns Toro, wob 3BepTaTUCA A0 BiACNIAKOBYBAHOI rifku, BUKOPUCTOBYINTE
ckopoyeHuii 3anuc @{upstream} um @{u}. To6TO, Npn GaxkaHHi, 3HaxoaAYUCh Ha
master, Wo cnigkye 3a origin/master, KOPMUCTyTECH YUMOCH Ha 3pa3ok git
merge @{u} 3amicTb noBHOro git merge origin/master.

Onuis -vv go git branch gossonse gisHaTucs, sKki y Bac HanalTOBaHi
BiacnigkosyBaHi rinku. PesynbTatom Oyge CnNMCOK noOKanbHWX FifoK Ta
iHdbopmaLia NpPo HUX, BKMKOYAKYK, SKi TifK1 BiACNIAKOBYOTLCA Ta getani
npo Te, YN BOHWU BUMepesKaloTb YW BiACTalOTb Big fokanbHUX (Y1 Te i
iHWe).

$ git branch -vv
1ss53 7e424c3 [origin/iss53: ahead 2] forgot the brackets
master lae2a45 [origin/master] deploying index fix

BipganeHi rinku

* serverfix f8674d9 [teamone/server-fix-good: ahead 3, behind 1] this should do it

testing 5ead463a trying something new

Tyt Mu Gaummo, wo rinka 1iss53 cnigkye 3a origin/iss53 Ta
Bunepegxae ii (“ahead”) Ha gBa, TO6TO MM MAEMO fOKaNbHO ABA KOMITH,
AKi LLle He HagicnaHi Ha cepBep. Takox My 6aummo, Wo master cnigkye 3a
origin/master Ta ii ctaH € aktyanbHum. Oani 6a4umo, wo serverfix
cnigkye 3a rinkoto server-fix-good 3 cepBepa teamone Ta Bunepemkae
MNOro Ha Tpu 1 BigCTae Ha oauH, TO6TO iCHYE OAMH KOMIT Ha cepBepi, AKUN
MW LEe He 3NunM Ta TPU KOMITU FfoKanbHO, SKi MM Lie He Hagicnanwu.
HacawmkiHelb 6aunmo, Lo nokanbHa rinka testing He cnigkye 3a »xogHow
BigganeHoto.

BapTo 3ayBaxuTu, WO Ui Yncna BigobpaxaloTb CTaH BigganeHux rinok
Ha Yac OCTaHHbOrO OHOBMEHHSA 3 KoXHoro cepBepa. Cama no cobi
KOMaHAa He carae cepBepiB, BOHA NPOCTO Bigobpaae Te, Wwo 36epexeHo
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npo Ui cepsepu nokKanbHO. AKLWO X BU XOo4eTe OTpMMaTtu HamoCTaHHiwy
iH(bopmaLito NPo BUMNEPEOXEHHSA YM BiACTaBaHHS riflOK, OHOBITb CroYaTky
BCi BigganeHi nocunaHHsa. MoxeTe Ue 3pobuTtn ocb sk: $ git fetch --
all; git branch -wv

BuTtarysaHHs 3MiH

KomaHga git fetch, nig yac BMKOHaHHS, OTPMMYE BCi OHOBMEHHS, SKMX
BM LLie HE MaeTe, ane, 30BCiM He 3MiHIOE Balwy poboyy aupekTopito. BoHa
NpOCTO OTPMMYE AaHi AnsA Toro, wob BM MOrMM CaMOTYXXKW 3MUTU 3MiHW.
IcHye komaHga git pull, sika, no cBOilA cyTi Ta B GinbLOCTi BUNagKiB, €
nocnigoBHUM BUKOHaHHAM komaHa git fetch ta git merge. Akwo y Bac
€ BiacnigkoByBaHa rinka, fK MW MokasyBanu y nonepegHin cekuii, —
CTBOPEHa Ta CaMOCTIiHO HanawToBaHa, 4M K pesynbtat clone un
checkout, komaHga git pull 6yge 3BepTaTucs OO BiACMIAKOBYBaHUX
cepBepa Ta BigAaneHoi rinku, OTpUMyBaTW OHOBMEHHS i Todi pobutn
cnpoby 3nmMBaHHs.

MepeBaxHo npocTiwe kopuctyBatucst fetch Ta merge siBHO, OCKinbku
mariyHni git pull yacom moxe 36vBaTH 3 MAHTENMKY.

BuvpganaHHA BigganeHux rinok

YaBiTb, WO BM 3aKiH4unu 3  BigganeHow  rinkol —To6To  BCi
cniBnpauiBHMKN 3aBEPLUUNN CBi BKNag Y HOBY (OYHKLIOHAsMBHICTb Ta rifky
Oyno 3nuTo 3 BigAaneHow master (YM dka Tam y Bac cTabinbHa niHisa
kogy). Onsa BMaaneHHs BigganeHoi rinkv KopucTyrTecs onuieto --delete
no git push. Wo6 Buganutu Bawy serverfix BUKoHanTe Take:

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

Bce, wo Bigbynocs, ue BuaaneHHs BKkasiBHMKa Ha cepepi. Git cepeep
TpMMaTuMe caMi AaHi LWe AesiKui Yac, OO HACTYNHOro 30MpaHHA CMiTTA
(garbage collection), Tomy, Akwo wock 6yno BuaaneHo BMNagKoBO, YacTo
Le 4OCUTb fErkKo BiAHOBUTN.



MepebasoByBaHHs

Git mae OBa OCHOBHi CNocobu iHTerpyBaTh 3MiHW 3 TifKWU B TiMNKy: merge
(3nuBaHHs) Ta rebase(nepebasoByBaHHS). Y Uil cekuii BUB4aTUMETE LIO
Take nepeba3oByBaHHs, SIK MOr0 BWKOHYBaTW, YOMY BOHO BBaXa€TbCS
TakMM 4y[AOBMM [HCTPYMEHTOM Ta BWMNagkW, KONMW WOro He BapTo
3acTocoByBaTH.

MpocTe nepebasoByBaHHSA

MoBepHiTbCs 00 nonepegHboro npuknagy 3 “OcHoBUM 3nMBaHHA”, Oe
BMAHO, L0 Balla poboTa posrany3nnacs B KOMiTax no ABOX Pi3HUX rinkax.

MepebasoByBaHHs

experiment

Y
c4
yd
e
V'
co - Cc1 -t c2 - Cc3
A

master

30BPAXEHHA
3-27

[Mpocre
pO3rasnyxeHHs1 fcTopii

HavinpocrTilwe iHTerpyBaTu rifiku, K Mu BXe pO3rfsiHynu, 3a JONOMOro
komaHou merge. BoHa BMKOHAe TpbOX-TOYKOBE 3MMBAHHA MK [ABOMa
OCTaHHIMK 3HiMKamu rinok (C3 i C4) Ta ix HaKBNMXKYMM CiNbHUM NPEAKOM
(C2), cTBOPMBLUM HOBWIA 3HIMOK (i KOMIT).
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30BPAXEHHA
3-28 experiment
IHTerpavyis
po3sranyxeHoi icTopli c4
34 40rMoMOororo AN
3IMBaHHST 5
ce - a1 - 2 - 3 - s
MpoTe, icHye iHWMIA cnocib: MoxeTe B3ATW natky (patch) amiH 3 C4 i
HaknacTtu ii noBepxy C3. Y Git Ue Ha3uBalTb r7epebasoByBaHHIM (rebas-
ing). 3a ponomorol rebase, BU MoOXeTe B3ATWM BCi 3MiHW, wWo O6ynu B
KOMiTax OOHOI Fifku Ta BiATBOPUTU iX Ha iHLUIN rinuj.
[na uboro npuknagy, BUKOHAWTE HACTYMNHE:
$ git checkout experiment
$ git rebase master
First, rewinding head to replay your work on top of it...
Applying: added staged command
Mpautoe Ue TakK: LyKaeTbCs CNiNbHUI NpefoK ABOX rifok (MOTOYHOI Ta
TOi, Ha KOTpy nepebasoByeTech); OTpUMYIOTbCA BigMiHHOCTI  (diff),
CMPUYMNHEHI KOXXHUM KOMITOM MOTOYHOI TifNKK; BiAMIHHOCTI 36epiratoTbcs B
TMMYacoBi hannu; NOTOYHA rifika BCTAHOBIIOETLCA (reset) HA KOMIT rinku,
Ha sIKy nepeba3oByeTECh; Ta HAPELUTI, 3aCTOCOBYETLCS KOXHa 3MiHa.
30BPAXEHHA
3-29 experiment
[TepebasoByBaHHs
3mitm 3 C4 Ha C3 ce - c1 c2 - c3 - c4'
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Tenep BW MOXeTe MOBEPHyTUCA Ha master Ta 3pobutn 3nNuTTS
nepemoTyBaHHAM (fast-forward merge).

$ git checkout master
$ git merge experiment

MepebasoByBaHHs

Y

ce - C1 - c2 - Cc3 -t c4'

A

30BPAXEHHA
3-30

3nutTs
rnepemMoTtyBaHHAM
ririkv master

Tenep 3HIMOK, WO Bkadye Ha C4' € TOYHICIHBKO TakMM, Ha SKWUK
BkadyBaB C5 i3 Haworo npuknagy 3i 3nuBaHHaM. KiHueBun pesynbtar
iHTerpauii  3miH HiYMM He  BIiOpi3HAETbCH, nNpoTe, Yy  BUNagky
nepebas3oByBaHHA OTPUMYEMO YMCTILLY iCTOpIto. AKWO nogmsBuTecs Ha
XypHan nepebas3oBaHoi rinku, To BiH Byae NiHIMHUMM: 34a€eTbcs, WO BCA
pobota 6Gyna nocnigoBHOW, He3BaXawuu Ha Te, WO Hacnpasgi, BOHa
BMKOHyBanacs napanernbHo.

Bun vacTto BukopuctoByBaTUMUTE Ue, LWOO nepekoHaTUCs B TOMY, LWO
Balli KOMITU Haknaganucsa Ha BigdaneHi rifku YUCTo — Hanpuknag, sKWwo
Xo4yeTe 3pobUTM BHECOK [0 MNPOEKTY, SIKUM cami He kepyeTe. Y LbOMy
BMNaZKy, B/ npaytoBaTUMeTe B rinui n noTim nepebasyerecs Ha origin/
master, konu GyaeTe roTosi HagicnaTy CBOI NaTkM 40 OCHOBHOMO NMPOEKTY.
Y CBOWO 4epry, Kepyluuini MNpOEKTOM He 3MYyLIEeHWA pPobUTU HisKoi
O0AaTKOBOI IHTerpauiiHoi poboTM — NPOCTO NepemoTaT rinky abo 4Yncto
HaKnacTn 3MiHW.

3ayBaxTe, WO BIigOUTOK, Ha AKWIA Bkasye iHaNMbHUIA KOMIT, YN BiH €
OCTaHHIM 3 nepeba3oByBaHMX KOMITIB Yy BUNagKy nepebas3oByBaHHs, 4m Le
piHanbHWIA KOMIT 3NMBaHHS, € OOUHAKOBUM — BiOPI3HAETBCS nuLle icTopig.
Onepauis nepebasoByBaHHA BiATBOPIOE 3MiHW 3 OAHIEl NiHii poboTn Ha
iHLWIM NiHiT B TiK ke NOCNIQOBHOCTI, B K Ui 3MiHK 3ycTpidanucsa, y Ton
yac, sk 3nuBaHHA 6epe KiHLEeBi TOYKKM Ta 3nNMBae ix JOKyNW.
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LlikaBiwe nepebasoByBaHHs

Mig yac nepeba3oByBaHHS BU MOXETe NporpaBaTv 3MiHW He mnuwe Ha
UinboBin rinui. Ana npuknagy Bi3bMiTb icTopito Figure 3-31. Bu ctBOpMnun
TemaTtuyHy rinky (server) ans Toro, wo6 Jogatm NeBHY CepPBEPHY
YHKUiOHaMNbHICTb OO CBOro NPOEKTy Ta goganu Tyau KomiT. [loTim
CTBOPUNW TiNKy ANA 3MiH Ha KMieHTCbKiW cTopoHi (client), Ae BcTMrnum
3pobuTK Kinbka KOMITIB. HapeluTi, noBepHynucs o rinkv 3 cepBepHUMU
3MiHaMKM Ta goAanu Kinbka KoMiTiB Tam.

30BPAXEHHA
3-31

lcTopisi 3

TEMAaTUYHOO TIfIKOO,
BlArasny)xeHorw Big
[HLLIOI TEMaTNYHOI

rirku

\J
C1 e c2 - i - C6

3 - c4 - c1e

server

client

[
8 - c9
A

124

Honyctumo, BM BMpIWWAW  3AUTU  3MIHW  KNIEHTCbKOI CTOPOHU A0
ronoBHOI MiHii Kogy Ansa peniady, ane xo4yeTe 3ayekatn 3 CeEpBEPHUMU, OKM
BOHM OyayTb Oinblle BiaTecToBaHi. [na UbOro mMoxete B3ATU KNIEHTCHKI
3MiHW, SKi We He € Ha cepsepi (C8 i C9), Ta BigTBOPMTU iX Ha master,
KOpUCTYIOUUCh onuieto - -onto komaHam git rebase:

$ git rebase --onto master server client

Lo o3Havae “lNepengun Ha KNIEHTCLKY FifNKy, 3HanamM naTku, NOYMHaK4m
i3 cninbHoro npegka rinok client ta server, Ta BiaATBOpPY iX Ha master.”
Lle Tpoxu cknagHo, ane pesynbTaT A4OCUTb KNaCHUM.



MepeGa3oByBaHHs

G5 - 6 ~ cs* - 9’
A

A

server

1 - €2

A\

30BPAXEHHA
3-32

[TepebasoByBaHHs
TemaTnyHoI rifku, Lo
BiAranyxeHa sig
THLLIOJ ririkn

Tenep MoxeTe nepemMoTaTM CBOK OCHOBHY Trifiky master (guBiTbecs
Figure 3-33):

$ git checkout master
$ git merge client

\J

C1 - c2 - cs - C6 - cg' - co'

['}

A

server

o

30BPAXEHHA
3-33

llepemotyBaHHs
rifikv master, 4ns
3arny4eHHs1 B Hei 3MiH
3 KITIEHTCBHKOI rinku

Ckaximo, Tenep BM TaKoX BUPILLMIN NPUAHATA 3MiHW 3 CEPBEPHOI TifKu.
Bu moxeTe nepebasyBaTu cepBepHy rinky Ha master 6e3 nepexogy Ha
Hel, KopucTyrounchk komaHaow git rebase [6asoBa risnka] [TemaTnuHa
rinka], wo nepenge Ha TemaTu4Hy rinky (B HaLWOMy BUMNaAKy server) Ta
3acTocye ii 3MiHM Ha ©a3oBii rinui (master):

$ git rebase master server

Lle BiaTBOpMTb Bally 3pobneHy poboTy 3 server noBepxy master, sk
BigobpaxeHo B Figure 3-34,
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30BPAXEHHA [ |
3-34 !
[lepeba3soByBatHsi A i
CEPBEPHOI Tirtku [ cerver |
rnosepxy master
Topi, moxeTe nepemoTtaTn 6a3o.y rinky (master):
$ git checkout master
$ git merge server
Fnkm client Ta server mMoxHa BuMy4YaTu, OCKINbKM BCA poboTa 3 HMX
BXe€ iHTerpoBaHa i BaM BOHU binblue He 3HagobnaTbCs, Wo 3pobuTb BaLly
icTopito Takoto K Figure 3-35:
$ git branch -d client
$ git branch -d server
30BPAXEHHA =3
3-35

OcrartoyHa icTopisi

KOMITIB

[=1 - 2 - (<1 - 6 - (=} - (R - 3’ - ca - c1e*
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He6eanekn nepebasoByBaHHs

Ox, ane Bce 6GnaxeHcTBO nepebas3oByBaHHA He no3baBneHe I CBOIX
HeJoniKiB, sIKi MOXHA NigCyMyBaTV OOHUM PSOKOM:

He nepe6a3oByiiTe KOMITH, LLO iCHYIOTb B iHLLMX PEMO3UTOPIAX.

Akwo 6yaeTe cnigysatu LbOMyY Npasuny, To Bce Gyae rapasg. AKLO Hi,
TO NMOAM HEHABUAITUMYTb BaC, a CiM'a Ta APY3i 3HEBAXaTUMYThb.

Konn Bu nepebasoByeTe, TO BTpadaeTe iCHyOYi KOMITW, a HaTOMICTb
CTBOPIOETE HOBI, SKi € CXOXi, MpoTe iHWi. AKwo Bn BUKNanu (push) komitn
Ta iHWwi 3abpann (pull) ix, 6a3yunm Ha Hux cBok poboTy, a noTiM Bu
nepesanucanu Li Komitm 3 gonomoroto git rebase ta Buknanu (push) ix
3HOBY, YYaCHVKN NPOeKTy ByayTb 3MyLLUEHI 3HOBY 3MMBaTK CBOK poboTy, a
noTiMm y Bac 6yae nnyTaHuHa, konu Bu bygete TarHyth (pull) ixHio poboTy
Ha3agj y CBill peno3nTopin.



MepeGa3oByBaHHs

MornsHbMO Ha npuknag Toro, sik nepebasoByBaHHA 3MiH, K BXe
3pobunn  nybniyHuMK, MoOxe CcTBOploBaTM npobnemu. Hexanm Bu
3KMOHYBanu pPenosnTopii 3 LEeHTpanbHOro cepsepa i TPOXM B HbOMY
nonpavtoBanu. |cTopisi KOMITiB BUrNsiAae Aecb Tak:

30BPAXEHHA
git.teaml.ourcompany.com 3-36

CkrioHyBamm
“ m penoaﬂropiﬁ -
TDOXY B HBOMY

ronpatoBanm

My Computer

SR
S

Tenep we XToCcb 4oA4aB 3MiH, BKIMOYHO i3 3MMBaHHAM, Ta BignpaBuB Ui
3MiHW Ha LeHTpanbHUA cepeep.

Bu oTpymanu Ui 3miHM Ta 3nunu HOBY BigganeHy rinky 3i CBOE
poboToto, OTXXe Balua icTopia BUrnagae gechb Tak:
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30BPAXEHHA
3-37

Otpumanu e Komitu
78 371U iX i3 CBOEKO

git.teaml.ourcompany.com

C5

g

N

pobororo
@ e < -
My Computer
s
@ fw <
R -
Oani, Ti, XTO BUKNaganu Ta 3nuBanu 3miHu, BUPILLIMIN NOBEPHYTUCA Ta
nepebasyBatn 3pobneHy poboTy, BukoHaBwK git push --force gna
Toro, wob nepenucatu ictopito Ha cepsepi. Konn Bn oHoBuTUca (fetch),
TO OTpPUMAETE 3 cepBepa HOBi KOMITMU.
30BPAXEHHA
3-38 git.teaml.ourcompany.com

XTock BuKniaB
nepebasoBaHi
KOMITH, 3HEBaXKaIOYN
KOMITH, Ha SKUX BN
b6a3yBarsnv cBor
poboty

C1

C5

rd

- ca’

il

(o]

c2

My Computer

- c4'
- Cc6
- c3
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Tenep B1M 06MOBOE B HEMPUEMHIN cuTyauii. AKwo BukoHaeTe git pull,
TO CTBOPUTE HOBWIA KOMIT 3NUTTS, SKUIA BKNoYaTMMe obuasi niHii ictopii, a
BaLl peno3nTopin Burnagatnuve Tak:

MepebasoByBaHHs

git.teaml.ourcompany.com

Cc1

My Computer

- -
y
T - 4 = C6
» »

30BPAXEHHA
3-39

Bu 3HOBY BUKOHAIN
3nmBaHHs1 Toi' camoi’
poboTu B HOBMI
KOMIT 3/IMBaHHS

Konu Bu BukoHaete git log gnsa Takoi ictopii, To nobaunTte gsa KOMiTH,
WO MalwTb TOro X aBTopa, AaTy Ta MOBIAOMMEHHS, WO € [A0CUTb
3annytaHuM. binblwe TOro, konu Bu BignpaeuTe (push) Taky icTopito, BU
BiAHOBWTE BCi nepebasoBaHi KOMITU Ha LEHTpanbHOMY cepBepi, Wo W
Hagani 3annytyBatume iHwnx. MabyTb, iHWI pO3POBHUKM HE XOYYTb MaTu
C4 ta C6 B icTopii, BNacHe YoMy BOHM 1 iHiLjitoBanu nepeba3oByBaHHS.

MepebasoByiica konu nepebasoByeLucs

AKLWO X BM OMMHUIINCA B CXOXIiW cuTyauii, Git Mae geski Yapu, WO MOXYTb
gonomortu. Konu XTock y Balliii KOMaHAi NPpUMyCOBO Haficnas 3MiHu, Lo
nepetepnn poboTy, Ha sAKin Bu 6HasyBanuca,—BaM [OBeAETbCS
po3ibpaTncs KoTpi 3MiHK BaLli, a KOTpi NnepeTepTo.

BusBnsieTbes, WO KpiM KOHTponbHOI SHA-1 cymu KomiTy Git Takox
BMPaxOBYE KOHTPONMbHY CyMmy, wWo 0asyetbcss Ha natui (patch),
CMpPUYNHEHOI0 KOMiTOM. BoHa HasnBaeTbes “patch-id”.

Axkwo BM BisbMeTe pobOTy, Wo Oyna nepetepTow, Ta nepebasyeTte ii
noBepx HOBMX KOMITIB BalLmMX Koner, Git YacTo MoXxe cam posibpaTncs Lo €
YHiKanbHO BalUMM Ta 3aCTOCYBaTW Lie MOBEPXY HOBOI Tifku.

Ckaximo, Ans nonepeaHbOro npuknagy, sikwo, 6yayum Ha Figure 3-38,
MU, 3aMiCTb 3NUBaAHHSA, BUMKOHAEMO git rebase teamone/master, Git
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3pobuTb Take: * BusHauutb siki 3MiHM € yHikanbHi Ans Hawoi rinku (C2, C3,
C4, Ce6, C7) * BusHauntb W0 He € komiTamn 3nuTTa (C2, C3, C4) * BusHauntb
SIKi KOMITU He Bynu nepenuncaHi B WiNboBil rinyi (nuwe C2 Ta C3, ockinbku C4
Mae Taky X naTky sk i C4') * 3acTocye Ti KOMiTM noBepxy teamone/master

OTxe, 3aMicTb pe3ynbTarTis, ski Mn 6a4mnm B Figure 3-39, MM MaTUMeEMO
wocb OinbL cxoxe Ha Figure 3-40.

30BPAXEHHA
3-40

[MepebasoByBaHHs
10BepX MPUMyCcoBO
Hagicrarnx (force-
pushed) mi.

git.teaml.ourcompany.com

C1

My Computer

Y
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Lle cnpautoBano nuwe Tomy, wo C4 Ta C4’ WO BM Ta Baw Konera
3pobunn mMalwTb Marxke OAHaKoBi NnaTku. |Hakwe nepeba3oByBaHHS He
Morno 6 BM3HauMTK Wo ue € aybnikat i gogano 6 we ogHe C4-nodiGHy
naTtky (sika, WBWALLe 3a Bce He Morna 6 ycnillHO 3acTocyBaTUCS, OCKiNbKU
3MiHun Bxe 6ynu 6 y xo4a 6 ogHoMy MicLi).

Bu Takox MoXxeTe cnpocTuTh npouec BuKoHytoun git pull --rebase
3amicTb 3Bu4ariHoro git pull. ABo “Bpy4YHy” BMKOHATW MOCHiQOBHO git
fetchtagit rebase teamone/master.

Axkwo Bu BukopuctoByete git pull Ta Gaxaere wob --rebase
BMKOHYBABCA 3a 3aMOBYYyBaHHSIM, MOXETE BiAMNOBIOHO BCTaHOBUTU
KOHdpirypauiriHy onuito pull.rebase, BukoHaBwm wock Tuny git config
--global pull.rebase true.

Axkwo BM cnpuimaeTe nepebasoByBaHHA $K CMOCIO OYUCTKM KOMITIB
nepen HagcunaHHAM (push) Ta sKwo Bu nepebas3oByeTe nuLIe KOMITU, LLO
He Oynu poci onybnikoBaHi, Toai Bce Oyae rapasa. AKWo X BuU
nepebasoByeTe KOMITH, O BXe Oynu onybnikoBaHi, a iHWi Bxe 6a3yTb
CBOi 3MiHM Ha HUX, TO MErko MOXEeTe OMUHUTUCA B KaxXMBUX
HEMNPUEMHOCTSIX Ta 3HEBaXaHHI Koner.



AKLLO XK BM, UM BaLli KOMeru, BCe XX MatoTb Taky HEOOXIgHICTb, 3 TUX YM
IHLUMX MPWYMH, YNEBHITLCA LLO iHWI BMKOHYOTb git pull --rebase ans
TOro, Wo6 TPOXM NONErwnTU HENPUEMHY CUTYaLLi.

Mepe6a3oByBaHHSA 4M 3NIMBaHHS

Mo6aumnBLun nepebas3oByBaHHsS Ta 3nMBaHHA B fii, Y BaC MOXe BUHUKHYTU
3anuTaHHA: KOTpe 3 HWUX Kpalle. Mepeqd TvMm, SK BignNOBICTM, NOBEPHIMOCSA
0O TOro, o AN Hac 03Ha4vae icTopis 3MiH.

OpHa 3 TO4YOK 30py, LIO iCTOpiA Peno3nTopito, Le—3anuc Toro, Lo
BnacHe Tpanwunocsi. Lle icTopuyHuin JokymMeHT cam no cobi, Ta Moro He
MOXHa nigpobnatu. lMig uMm KyTOM, MepenucyBaHHS iCTOpii € Maibke
Ono3HIpCTBOM; BM BpeLwere nNpo Te, Wo X Bigbynoca Hacnpaegi. Hy 1o 1
Lo, SK TaM cepisa 3annyTaHux KOMITiB 3nmBaHHA? Came Tak Bce ctanocs,
Hexan penosnTopi Tpumae Le Ans Npo30poCTi HaLaaKiB.

MpoTunexHa To4ka 30py — CMpUMaTK iCTOPI0 SK OMOBIAAHHSA MpPO Te,
SIk cTBOploBanu npoekT. Bu x He OyameTe onybnikoByBaTM YepHETKM
BalLOro TBOPIHHSA, TaKOX (HCTPYKLUiA 3 MiATPUMKX BaLLIOro MpPOrpamMHoro
3abea3neyeHHss 3acnyroBye pgeTanbHoOi pepakuii. lNMpegctaBHUMKM LbOro
Tabopy aKkTMBHO BMKOPUCTOBYIOTb TakKi iIHCTPYMEHTU K nepebasoByBaHHS
Ta inbTpauis rinok gna npeacTaBneHHs icTopii B cnocib, Han3pyyHilmn
MarbyTHIM YnTayam.

lMoBepTaumMcb [0 NWMTaAHHA WO Kpawe: nepebasoByBaHHA —4u
3MMBaHHS, — crnofiBaemocs BU 1 cami 6aynTe Lo BOHO He Take I npocTe.
Git € MOryTHiIM iHCTPYMEHTOM Ta A03Bonsie pobuTn 6araTo peyer 3 BaLIO
icTopieto, NpoTe KOXXHa KOMaHAa Ta NPOEKT € pisHuMu. | Tenep, konu Bu
BXE Mo3HaoMununcs 3 TMM, siK npauoloTb obnasa nigxoau, pileHHs npo
Te, AKWI KpaLwuin Ansa Bawoi cutyadii, 3anvwaeTbCs 3a BaMu.

B3arani, wo6 oTpumaTh Hankpawe 3 [ABOX CBITIB, OOTPUMYMTECSH
npasuna nepeba3oByBaTH Ti NIOKanbHi 3MiHW, SKMMUX BU LLie HE Noainunucs,
nepen HagcunaHHAM Ans Toro, Wob TpMMaTy CBOO ICTOPI0 YMCTIWOLo, ane
Hikonn He nepebasoByBaTK Te, WO BXe Oyno Kyamcb HagicnaHo.

Migcymok

Mwu o3HarioMmunu Bac 3 OCHOBaMu ranyXeHHsi Ta 3nmBaHHs B Git. Tenep Bu
MOBUHHI BMITM CTBOPIOBATMU TifIKM Ta MEepemMuKaTucs MK HUMW, 3nNnBaTu
3MiHW B NOKanbHWUX Tifikax. TakoX BWM HaBYMIUCA $SIK OiINUTUCA CBOIMMU
rinkamu, Hagcunawum iX Ha ChinbHUA cepBep, NpauloBaTv Ha ChiNbHUX
rinkax Ta nepebasoByBaTy CBOI Fifkn nepea TUM, SK GiNMTUCA 3 iHWUMW,

Migcymok
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Hani My posrnsHemMo sk HanawTysBaTu Git cepBep ANS CXOBWULL BaLIOro
BnacHoro Kogy.
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Git Ha cepBepi

Hapasi, Bu mMaeTe Oyt B 3MO3i BUKOHYBaTW OinbLUICTb NOBCAKOAEHHWX
3aga4, dki BaM 3yCTPiHYTbCA MPW BUKOPWUCTaHHI Git. BTiM, wob6 matu
MOXIMBICTb CRiBNpautoBaTM 3a fonomorot Git, Bam Tpeba wmatu
BigganeHe cxosuwe Git. Xou BM i MOXeTe BMKNagaty Ta 3abvpatu 3miHu
3i CXOBULL, KOXHOI MIOAUHW, Le He PEeKOMEHAYETbCH, adXe TaK AyXe Nnerko
3annyTaTucs B TOMy, XTO WO pobuTb, sKLWLO He ByTu ayxe obepexHum. o
TOro X, SIKWO BU GaxaeTte, WoOO Bali konern manu JOCTyn OO CXOBULLA
HaBiTb KONW Ball KOMM'IOTEP Mo3a Mepexeto, MaTh 6inbll HagiliHe chinbHe
cxoBulle 3asBu4dan posymHo. OTxe, 3a3Buyanm gna cnisnpadi 3 Kum-
Hebyab HanalwToBYOTb NMPOMKHE CXOBMLLE, OO SKOro Bu obugBa maete
OOCTyn, Ta BUKnagaeTte go i 3abupaerte 3 HbOro.

3anycTtutu Git cepep 4OBOMi NPOCTO.

Cnepwy Bam Tpeba o6patu MpoToKon, fkum Bu OaxaeTe wWob Baw
cepBep CninkyBascs. Y MepLlin Cekuii Lboro po3giny mMu posnoBiMo Mnpo
OOCTYMHI NPOTOKOMKW, nepeBarn Ta HedomnikM KOXHOro. HactynHa cekuis
NOACHUTL AesKi TUMOBI CXEeMW BUKOPUCTAHHA LMX MPOTOKOMiB Ta $K
3MyCWTU BaLl CepBep 3 HUMU NpautoBaTh. B ocTaHHiin, M1 noroBopumo npo
OesiKi onuii XOCTUHrY, SIKLWO BM He MpoTK 30epiratv Ball KO Ha YY>XOMY
cepBepi, Ta He BGaxxaeTe MaTu KMONiT 3i BCTAHOBMEHHSIM Ta MNigTPUMKOO
BaLLIOro BracHOro cepeepy.

Akwo Bac He UiKaBWUTL 3anyck BacHOro cepBepy, BU MOXeTe Biapasy
nepernTn OO OCTaHHbOI CeKuii po3giny, wob nobauntn geski BapiaHTu
HanawTyBaHHA XOCTUHIY Ta nepexoauTu A0 HACTYMHOro posainy, ge Mu
po3rnsHeMO pi3HOMaHITHI AgeTani poboTM B cepefoBULLi PO3NOAiINeHOoI
CMCTEMW KOHTPOIO KOAY.

BigoaneHe cxoBulle 3a3BuYan oumiyeHe cxosuLye - cxouule Git, Wo
He mae poboyoi Tekn. AKe CXOBULLE BMKOPUCTOBYETLCA TiflbKM SK MicLe
Ansa cniBnpaui, Hema nigcTaB MaTu KOMil0 3HIMKY Ha AUCKy. Tam npocTo
AaHi Git. HavnpocTiwnmn crioBamu, OYMLLEHE CXOBWLLE MICTUTb TiNbKn
BMICT Teku .gilt Baworo npoekTy Ta GinbLue HiYvoro.
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MpoTokonu

Git MOXe BMKOPUCTOBYBAaTU YOTUPWM OCHOBHMX NPOTOKONW ANA nepefadi
nanux: JlokanbHuiA, HTTP, Secure Shell (SSH) Ta Git. TyT M1 po3rnsHemo Lo
BOHM Take Ta Yy sikux obctaBMHax BM OaxaeTe (WM He Oaxaere) ix
BMKOPWCTOBYBATMW.

JlokansHUn NPOTOKON

JIoKkanbHWi  MPOTOKO/T HaWNPOCTIWWA, BiH nNoTpebye wob BigganeHe
cxoBuLe Byno B iHWIN Teui Ha AUCKy. BiH YacTO BUKOPUCTOBYETLCS, SKLLO
BCi 3 BaWoOl KOMaHAW MalTb OOCTYN A0 PO3MOoAineHol dannosoi cuctemu
Ha KwTtanTt NFS, 41 B MeHLU iMOBIPHOMY BMNaAKy, L0 BCi 3aX0AsTb Ha OOWH
KomnroTep. OCTaHHIVi BAPIaHT Jasiekmil Big [[earny, amke yci Korii BaLoro
cxoBuLya rnepebyBarTs Ha O4HOMY KOMMOTEPI, WO NiABULLYE NMOBIPHICTb
KaTtacTpodiyHoi BTpaTMK.

Akwo y Bac cninbHa dannosa cucTema, TO BM MOXETEe KIOHYyBaTMw,
BUKNagaTu [o, Ta 3abupaty 3 nokanbHoro dannosoro cxosuwa. LLo6
3poOMTU KNOH TAKOro CXOBULLA 44 [oAaTu SK BigdaneHe cxoBulle Ao
iCHYI04Oro NPOEKTY, AOCTaTHLO BUKOPUCTaTU LUAAX 4O CXOBULLA B SKOCTI
URL. Hanpuknag, wo6 3pobuTu KMOH foKarnbHOro CXOBWLLA, BU MOXeETe
BMKOHAaTW LLOCb Take:

$ git clone /opt/git/project.git
YUn 3pobutn Tak:
$ git clone file:///opt/git/project.git

Git gie TpoLwkKM no iHWoMy, SKLWo BM siBHO 3agaeTe file:// Ha noyaTky
URL. Akwo BM BkaxeTe Tinbku wnsax, Git cnpobye BukopucTatv TBepae
nocunanHs (hardlink), abo NpocTo ckomitoe Teky, SAKWO NOTPIbHO. AKLO BK
BkaxkeTe file://, Git 3anyctutb npouecu, Lo BiH 3a3BUYail BUKOPUCTOBYE
AN nepepadvi AaHMX 4Yepe3 Mepexy, WO 3a3Buyain € Habarato MeHLU
edekTMBHMM MeToAoM nepefadi gaHux. 3assudaii npedikc file://
BMKOPUCTOBYIOTb, SAKWO GaxalTb OTpumaTty 4YMCTYy Konilo cxoBulia 6es
30BHILWHIX MocunaHb 4M OO’eKTiB — 3as3Bu4al Mnicns iMMopTy 3 iHWOI
CMUCTEMU KOHTPOMIO BEPCIN, YM 4orocb nopibHoro (ameiTecs Chapter 10
wodo 3aBgaHb niatpumku). Mu Oygemo KOpUCTyBaTUChb 3BUYANHUM
LUAAXOM, afpKe Lie Maixke 3aBxau WeuALle.



o6 noaaTtu nokanbHe CXOBULLE OO iCHYOYOro NPOEKTY N KOHTponem
Git, BU MOXXeTe BUKOHaTM LLOCb TakKe:

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

Micna uboro BW MOXeTe BuWknNagaTM OO Ta 3abupatu 3 LpOro
BiJ4aneHoro cxoBumLa, Hibn B1 pobuTe Lie Yepe3 Mepexy.

MEPEBAT

lMepeBara nokanbHMUX CXOBULY, B TOMY, LLIO BOHW NPOCTi Ta BUKOPUCTOBYIOTb
iCHYlOUM MpaBa AocTyny Ao daviniB Ta AOCTyny A0 Mepexi. AKWo y Bac
BXe € cninbHa channosa cuctema, 4o sikoi Mae 4OCTYN yCs Balla KOMaHAa,
HanawTyBaTu CxoBuLe AyXe NpocTo. By knageTte ouulleHy Konilo CBOro
CXOBWLLA B SIKECb Micle, A0 AKOro BCi MalTb AOCTyM, Ta HanawToByeTe
npaBa 4uTaHHsA/3anucy, sk i Ana Oyab-akoi iHWOoi cninbHoi Teku. Mwu
PO3rNsSHEMO $SIK €KCMOPTYBaTW OYMLLEHY KOMil0 CXOBWLWA ANA LbOro B
“OTpumaHHA Git Ha cepBepi”.

Lle Takox rapHuin BapiaHT, Wo6 WBMAKO B3SATU Mpauio 3 iHWOro
poboyoro cxoBuwa. AKWO Baw konera npaule 3 BamMu Hag OOHUM
NMPOEKTOM Ta BU DaxkaeTe LWOCb NepeBipnTH, BUKOHATU KOMaHAY CXOXY Ha
git pull /home/taras/project 4acto nerwe, Hix WoOO BOHU BUKNaganum
[0 BiganeHoro cepeepy, a BU 3 HbOro 3abupanm.

HEOOJIKN

[onoBHUI Heponik LbOro mMeTody B TOMY, WO HanawTyBaTu CHiNlbHURA
[OCTyn 3 OeKinbKoX BY3niB 3a3Buyal CKragHille, Hixk NpoCcTUA MepexeBui
aoctyn. Akwo By 6axaeTe BMKNaaaTu 3 Baworo HoyToyky, Konv Bv1 BAOMa,
BM MaeTe NpMMayHUTW BigdaneHuin OuCK, WO Moxe OyTu cknagHo Ta
MOBINbHO MOPIBHAHO 3i OCHOBAHMM Ha MepeXXi 4OCTYMOM.

TakoX BaXkNMBO 3a3Ha4YnTK, WO Ue He 060B’A3KOBO HaWLLBMALLA OMLis,
AKWO BW BMKOPUCTOBYETE CMiNbHUA AMCK SKOrocb Tuny. JlokanbHe
CXOBWLUE LIBMAKE TiMbKM SKWO Yy Bac € LWBWAKUA AOCTYN OO0 AaHuX.
CxoBuLLe Ha NFS 3a3Bu14yali NOBINbHiLle, HixX CxoBULLE Yepe3 SSH Ha Tomy X
cepBepi, WO [o3Bonsie Git npauytoBatv 3 NokanbHUMKW auckamm o06ox
cucTeMm.

MpoTokonu
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MpoTokonu HTTP

Git moxe cninkysaTucb Yepes HTTP y aBox pexumax. [lo Bepcii 1.6.6 y Git
OyB Tinbku ognH mMeTon, Wo 6yB AyXKe MPOCTUM Ta 3a3BM4Yal TifbkW Ans
ynTaHHs. Y Bepcii 1.6.6 Ta HOBIiWKX, OyB AOAAHUIA KMITNMBILLWA NPOTOKON,
LLIO BKIOYAE MOXNUBICTb Git MPOBOAUTY PO3YMHY nepedady AaHuX, CXOXY
Ha Te, SK BiH npaute vepes SSH. B ocTaHHi gekinbka pokis, Lei HOBWMA
npoTtokon HTTP cTaB AyXe PO3MOBCIOMKEHUM, afpke BiH MPOCTilmMn Ang
KopucTyBaya Ta KMITNMBMWWIA LWOJ0 MeTody nepepadi. Hosiwy Bepcito
YacTo HasuBaTb “Po3ymHuM” HTTP npoTokonom, a ctapiwy “Tynum” HTTP
Mwu cnoyaTky noroBopmmo npo “po3ymHuii” HTTP npoTokon.

PO3YMHUN HTTP

“Po3ymHunin”” HTTP gie gyke cxoxe Ha Te, sk npautoe SSH um Git npoTokonu,
npoTe npaute vyepes 3suyariHi HTTP/S nopTn Ta MOXe BUKOPUCTOBYBATU
pi3HOMaHITHI MexaHiamu aBTopu3auii HTTP, oTXe 4acTo uel MeTop
NPOCTIlWMIA ANs KOPWUCTYBauiB, HX SSH, agxe MOXHa BWKOPUCTOBYBATU
norin/naponb 6a30Boi aBTOpM3aLlii 3aMiCTb HanalUTyBaHHs Kito4iB SSH.

Po3ymHun HTTP HaneBHO CTaB  HaWMOMyMspPHILUMM  METOLOM
BMKOPUCTaHHA Git, afke NOro MOXHa HanawTyBaTU 9K AN aHOHIMHOI
npaui, sk npotokon git://, Ta [0 HbLOrO MOXHa BuKNagatTn 3
aBTopu3auieo Ta wWwudpyBaHHA, AK i 3 SSH npoTokonoMm. 3amicTb
HanawTyBaHHA pisHMX URLIB Ang UMx peven, BU MOXeTEe BUKOPUCTOBYBaTU
Ans Hux ogHunH URL. Akwo BM cnpobyeTe BUKNAcTW, a CXOBULLE BUMarae
aBTopuM3auii (9K 3asBuyar i NOBMHHO OyTW), cepBep 3anuTae noriH Ta
naponb. Te X caMme CTOCYETLCS | LOCTYMNY Ha YATAHHS.

Hacnpaegi, ona Takmx cepsiciB sk GitHub, URL, WO BX BUKOPUCTOBYETE
Onsa nepernagy cxoevwa B mepexi (Hanpuknag, “https://github.com/scha-
con/simplegit”) 36iraeTbcsa 3 URLOM, LLO BU MOXeETE BUKOPUCTOBYBaTU ANs
KMOHYBaHHS, Ta, SKWO Y Bac € JOCTYM, BUKNaAaTn A0 HbOrO.

TYNUA HTTP

Akwo cepBep He BianoBigae Ha po3yMHuiA cepic HTTP, knieHT Git cnpobye
BIAKOTUTMCL [0 npocTiworo “Tynoro” HTTP npoTokony. Tynuid MpOTOKOM
OuviKye, WO ounweHe cxosue Git 6yae obcnyroByBaTUChb SK 3BUYaAliHI
dannn Ha Beb cepsepi. Kpaca Tynoro npotokony HTTP B npocToTi 1oro
HanawTyBaHHA. Bam Tpeba npocTo BuKMacTn ouvuueHe cxosule Git nig
KOpeHeM [OOKyMeHTIB HTTP Ta BCTaHOBMTWU MOTPIOHWMIA radok (xyk, hook)
post-update, ocbk i Bce (OuBiTbca “Git Hooks”). lNicnsa uboro, yci, B KOro €
[octyn Ao Beb cepsepy, Ha KOTPWIA BU CKOMitOBanv CBOE CXOBULLE, MOXYTb


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

3pobuTn noro knoH. o6 gatm JocTyn Ha 4YWTaHHA BaLIOro CXOBULLA
Yepe3 HTTP, 3pobiTb LWOCH Take:

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

“v v nnn

Ocb i Bce. Navok post-update BxoanTb y cTaHgapTHY nocTaBky Git, Ta
BMKOHYyE BignoBigHi komaHau (git update-server-info), wo6 HTTP
JicTaBaHHA Ta KINOHYBaHHSA npauyioBano npasunbHo. Lla  komaHpa
BMKOHYETbCSH, KON BM BUKNadaeTe A0 LbOro cxoBuwja (MOXIUBO 4vepes
SSH). Togai iHwi noge noam 3MoXyTb KIOHYBaTU 3a AOMOMOroH

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

Cawme y upomy BUNagky, M1 BUKOpucToByemo wnsax /var /www/htdocs,
Wwo € 3BuYariHMM Ond  cepsBepiB  Apache, npoTe BU MOXeTe
BMKOPUCTOBYBATW CTaTM4HMI Beb cepBep — NPOCTO MOKMNaAiTb OuulleHe
cxoBuuwe [0 Hboro. [aHi Git BMOalTbCs SK MPOCTi CTaTU4HI dhannm
(amBiTbca Chapter 10 gna AOKNagHIWOi po3noBigi Npo Te, sIk caMe BOHM
BuaaloTbecd) 3asBuuyanm BM abo Bubepete PosymHun HTTP cepeep 3
MOXIMBICTIO YMTaHHs/3anucy, abo NpocTo opraHisyete goctyn Ao dannis
3 NpPaBOM TifMbKN Ha YNTaHHA 3a gonomoroto Tynoi onuii. Jyxe pigko ui asa
BapiaHTX CcyMillaoThb.

MEPEBATA

Mwu 3ocepeammock Ha nepesarax Po3ymHoi Bepcii HTTP npoTtokony.

MpocTtoTa BUKopucTaHHA ogHoro URL ans BCiX TMRiB goCcTyny Ta Te, LWo
cepBep notpebye aBTopu3auii TiNbkM  KONWM  MOTPIOHO  pobuTb
KOPUCTYBaHHA CepBEpOM Ayxe MpoCTUM Ans kopuctyBada. MoxnuBicTb
aBTOpM3aLjii 3 NOriHOM Ta NaposfieM TakoX Benuka nepeeara Hag SSH,
OCKiNbKM KOPUCTYBayi He MalTb reHepyBaTu SSH knoudi nokanbHO Ta
3aBaHTaxyBaTu MyOniyHWIA KoY OO cepBepy OO0 TOro, Sk BOHW 3MOXYTb
B3aemogiaTm 3 HuM. [Ona MeHWw JOCBigYeHWX KOPUCTYBadiB, u4u
KopucTyBadiB, O  BWKOPUCTOBYIOTb cuctemMn Ae SSH  MeHL
PO3MNOBCIOAXEHWUN, Lie MOXe CTaTu rofloBHOK nepeBarol B 3pyyHOCTI. Lle
TaKoX AyXKe LWBUOKUMA Ta ePeKTUBHMIA NPOTOKOS, CXOXUIN Ha SSH.

MpoTokonu
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Bn Takox moxeTe HagaBaTu OOCTyN OO BalIOro CXOBMWLWA TiNbKW Ha
YnTaHHsa 4epes HTTPS, To6TO BM MOXeTe LWimndpyBaTh 3MiCT nepegadi. Uu
BU MOXeTe HaBiTb 3MYCUTM KIIEHTIB BUKOPWUCTOBYBATU CleUMdIiYHI
nignmcani SSL ceptudikatu.

LLle ogHa rapHa BnacTtuicTb HTTP/S B TOMY, LLO Lie Taki pO3NOBCIOLKEHI
NPOTOKONW, O KOPMOpaTMBHI MepeXeBi eKpaHW 3a3Buyali HanawToBaHi
[03BONATW Nepefadvy yepes Li nopTu.

HEOONIKN

Git yepe3 HTTP/S mMoxe OyTU TPOXM CKNafHILLMM Y MOPIBHSAHHI 3 SSH Ha
nesdknx cepsepax. OKpiM LbOro, iHWi NPOTOKONU MawTb AyXe Mano
nepesar Hag “Po3ymHuM” HTTP NpoTOKONOM ANS HagaBaHHA JOCTyny A0
Git.

Akwo BM BukopuctoByete HTTP Ons aBTOPU3OBaHOIO BUKIAaOaHHS,
MOCBIAYEHHS BALLOrO akayHTy iHoAi Moxe Oyau cknagHilwuMm, HiX 3a
[O0MOMOroto KntodiB Yepes SSH. BTim icHye Agekinbka yTunitT Ans KelyBaHHSA
AaHux Bxody, Hanpuknag Keychaing access Ha OSX Ta Credential Manager Ha
Windows, L0 A03BONSAE YHUKHYTU uiel npobnemu. MNMpounTtante ?77? wob
fisHaTucb Ak HanawTyBaTn 6e3neyHe kewyBaHHA HTTP naponio Ha Baluin
CcUCTEMI.

MpoTtokon SSH

SSh poBoni nowwuvpeHun npoTtokon nepegadi and Git npy camocTinHoOMy
XOCTiHry. lMpuynHa B TOMy, WO goctyn SSH o cepsepy B GinblOCTI
BMNadKiB BXe HanawToBaHO — a SAKLWO Hi, ue Ayxe nerko 3pobutn. SSH
TakoX Mae aBTopum3auilo Ta npautoe y mepexi. OCKinbku BiH NOBCIOOHWMN,
3a3BUYan KOro nerko HanawToByBaTU Ta BUKOPUCTOBYBATM.

o6 3pobutn knoH Git cxoBuwia 4vepe3 SSH, BM MoxeTe 3agatu URL
ssh:// ocb Tak:

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

Un BM MOXeTe BMKOPUCTATM CKOPOYEHUI cuHTakcuc (nogibHuin ao scp)
Ana SSH npoTtokony:

$ git clone user@server:project.git



Bu Takox MoxeTe He 3agaBaTu KopucTyBauya, Tofi Git BUkopucTae
MOTOYHOro KOpUCTyBaya.

MEPEBAIA

€ 6Garato nepeBar BMKOpUCTaHHs SSH. lNo-nepwe, SSH BiGHOCHO nerko
HanawTyBatM — JdemMoHn SSH € nosctogn, ©Oarato MepexeBux
agMmiHicTpaTopiB MalwTb 3 HuMMM fgoceig, Ta 6arato gnctpubyTusis
MOCTaBMAOTLCA 3 HUMW Ta HaBiTb MalTb YTUNITU WOO HUMK KepyBaTy.
Oani, goctyn yepe3 SSH 6e3nevHunin — yci AaHi nepegadvi 3awmdpoBaHi Ta
aBTOpM30BaHi. HaocTaHok, sik i HTTP/S, Git Ta JlokanbHui npoTtokonu, SSH €
edeKTUBHMM, pOOUTb AaHi SKOMOra KOMNakTHUMM 0 BignpaBKu.

HEOOJIIKN

Big’emHun 6Gik SSH y TOMy, WO 3a WOro [JOMOMOrOK HEMOXMIMBO
HanawTyBaTM aHOHIMHUIKA [OOCTyn [0 Baworo cxosuwa. KopucTtysadi
3000B’s13aHi MaTK 4OCTYN 4O BaLIOi MalMHU Yepes3 SSH, HaBiTb TinbkW Ans
YUTaHHSA, Yepe3 WO SSH AOCTYNn He € MNpPOAYKTUBHWUM Ans MPOEKTiB 3
BIOKPUTMM KOOOM. AKLLO BU BUKOPUCTOBYETE MOrO TiflbKWM B MEXax Ballol
KoprnopaTuBHOI Mepexi, SSH mMoxe OyTW €AMHUM MPOTOKOMNOM, WO BaM
notpibeH. Akwo BuM GaxaeTe LO3BOMUTM AHOHIMHWMIA OOCTYN TiNbkW Ons
YATAHHA OO0 BalUMX MNPOEKTIB Ta TakoX OaxkaeTe BMKOpUCTOBYBaTU SSH,
BaM JoBefeTbCH HanawTyBaTu SSH ons BMKNagaHHs, nNpoTe LOoChb iHWwe
Wwo6 iHWi mornu gictaBaTtun AaHi.

MpoTtokon Git

HactynHum € npotokon Git. Lle cneuianbHuMiA OeMoOH, WO BXoauTb [0
nakety Git. BiH cnyxae Ha BugineHomy nopty (9418), wo Hagae cepsic
CXOXW Ha SSH npoTokon, npote 6e3 xoaHoi aBTopu3auii. LLo6 Hagath
OOCTyn A0 CXOBMLLA 3a [OMOMOroK MpoTokony Git, BU MaeTe CTBOPUTU
cdann git-daemon-export-ok — pgemoH BigMOBNAETbCS po3gaBaTu
cxoBuule 6e3 Lboro hanny — npoTe HiskMX iHWKxX 3acobiB ©e3nekn He
Hapgae. ABo cxoBulle Git gocTtynHo BCiM, abo Hikomy. Lle o3Hauvae, wo
3a3BuYan yepes Lel NpoTokon 3abOpOHSETLCSA BUKNAA4aHHA. Bu moxeTte
BBIMKHYTM [OCTYyn OO BuKnagaHHdA. [MpoTe 3a BigCYTHOCTI aBTOopu3alii,
SKWO BM Le 3pobuTe, Byab-XTO B Mepexi, XTO 3Haide Balle CXOBULLE,
3MOXe [0 HbOoro BuknagaTtu. [JocTaTHbO ckasaTw, WO Take Mae CeHC
[oBoni pigko.

MpoTokonu
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NMEPEBAIA

Git NpOTOKON YacToO € HaWWBMALIMM AOCTYMHUM NPOTOKONOM nepefadi B
Mepexi. FAKWwo BM nepepaeTe Benuki obcsArM AaHUX Ans  BigKPUTOro
NPOEKTY YM po3daeTe AyxKe BENUKUA NPOEKT, WO He BUMarae aBtopuaaduil
ONs YMTaHHA, BiporigHO B 3abaxaeTe HanawTyBatTu Git gemMOoH Aans
obcnyroByBaHHA BaLloOro NpoekTy. BiH BUKOPMCTOBYE TOM camMunini MeXaHiam
nepegadi gaHux, Wwo n SSH npotokon, npote 6e3 gogaTkoBUX BUTpPAT Ha
WwndpyBaHHS Ta aBTopm3aito.

HEOONIKN

"onoBHUM Hepgonikom NpoTokony Git € BiACYTHICTb aBTOpu3aLii. 3a3Buyan
HebaxaHo Wwo6 npoTokon Git 6yB €AMHMM NPOTOKOMOM AOCTYMY A0 BaLLOro
npoekty. 3asBuyali, MOro BUKOPWUCTOBYKOTb Yy napi 3 SSH um HTTPS
OOCTYNnoM Ans AeKiNbKOX pO3poOHUMKIB, O MalTb MpaBO BUKNagaTtu
(nucatn), a yci iHWi BUKOpUCTOBYIOTL git:// Ansa unTanHa. Takox ue
MabyTb HaWCKNagHiWWi ONs HanawTyBaHHSA MNPOTOKoN. Ons HbOro mae
npauoBaTy BacHMn OEMOH, WO BMMarae wocbk nogibHe go koHdirypauii
xinetd, WO He 3aBXaM CXxOXe Ha NPOrynsHKy no napky. Takox ue Bumarae
Wwob mepexeBi ekpaHuM [03BONANM JOCTyn Ao nopTy 9418, wo He €
CTaHOApTHMM [O03BOSMIEHUM KOPMOpaTMBHMM MOPTOM. 3a BENUKUMMU
KOpropaTVBHUMN MEPEXEBVMWU eKpaHaMK, Ueil He3po3yMinuin nopt
3a3BMYan € 3ab6NOKOBaHNM.

OtpumaHHs Git Ha cepBepi

Tenep M1 po3rnsiHEMO HanalwTyBaHHsi cepBicy Git 3 LMK NPOTOoKoNamMu Ha
BaLLOMY BIlacCHOMY cepBepi.

TyT MV NPOAEMOHCTPYEMO KOMaHAM Ta KPOKW, Lo NoTpibHi Ans 6a3osoro,
CMPOLLEHOro BCTAHOBNEHHS Ha 6azoBomMy Linux cepsepi, xoua Ui cepsicy Takox
MoXyTb npautosaty nig Mac abo Windows cepsepamu. Hacnpaggi
HanawTyBaHHS BUPOOHNYOro cepBepy y BaLlii iHdpacTpykTypi 6e3nepeyHo byae
HaknagaTu BiAMIHHOCTI y Mipn 6e3nekun un B poboTi 3 CUCTEMHUMU YyTURITaMW,
npoTe CnoaiBaemMoch, L0 LS CEKLis AacTb Bam 3aranbHe YsIBNEHHsI MPo npoLec.

o6 HanawTyBaTn cepsep Git, cnovaTKky Tpeba ekcnopTyBaTu iCHyo4e
CXOBMLLE [0 HOBOIO OYMLLEHOrO CXOBULLA — CXOBWLIA, WO HE MICTUTb
pobouyoi Tekn. Lle gosoni npocto 3pobuTtu. LWo6 3pobutn knoH Baworo
CXOBMLLA Ta CTBOPUTU HOBE OYMLLIEHE CXOBULLE, Tpeba BUKOHATW KOMaHay



clone 3 onuieto --bare. 3a yMOBHOIO [OMOBMEHICTIO, TEKN OYMLLIEHUX
CXOBMULL, 3aKiHYyOTbCH Ha . git, Hanpuknaa:

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

Tenep y Bac € konis AaHux Teku Gity Teui my_project.git.
Lle manxe piBHO3HAaYHO BMKOHAHHIO

S cp -Rf my_project/.git my_project.git

€ pekinbka He3Ha4yHMX BiAMIHHOCTEN y dhanni koHdirypaduii, npote gns
Hawwux uinen, ue mamwke ogHe 1 Te came. Mu 6epemo came cxoBuule Git,
6e3 poboyoi Tekn, Ta CTBOPHOEMO TEKy CrneuianbHO i TiNbKM Ans HbOrO.

Po3MilLieHHS ouMLLeHOro cxoBuLLa Ha cepBep

Tenep, KONMM y Bac € OuULLEHA KOMis BalIOro CXOBMLLUA, BCe, WO BaMm
MOTPIGHO 3pOBMTN — LEe PO3MICTUTU MOro Ha cepBepi Ta HanawTysaTu
npotokonu. [lpunyctumo, BM HanawTyBanM CepBep 3a Ha3BOW
git.example.com, 0o sikoro y Bac € SSH goctyn, Ta Bu 6axaete 3bepiratn
yci Bawi cxoBuwa Git nig Tekoto /opt/git. Akwo Teka /opt/git Bxe icHye
Ha cepBepi, BM MOXETe HanalwTyBaTu CBOE HOBE CXOBULLE, MNPOCTO
KONitoBaHHSIM BaLLOro OMULLIEHOro CXOBULLIA:

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

Hapaasi, iHwi kopucTtyBaui Wwo matTb SSH gocTyn 4o UbOro cepsepy, Ta
MatoTb AOCTYN TiNbKU Ha YATaHHS Tekn [opt/git MoXyTb 3pobUTU KNOH
BaLLOro CXOBMLLA, BUKOHaBLUN

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

Axkwo kopuctyBad 3ange yepes SSH OO cepBepy Ta Mae AocTyn Ha
3anuc go Tekn Jopt/git/my_project.git, BiH aBTOMaTM4yHO MaTuMme
npaso BUKIIagaTh 3MiHW.

OTpumaHHs Git Ha cepBepi
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Git aBTOMaTUYHO AO4ACTb rpynoBi NpaBa Ha 3anuc 4O CXOBWLLA BipHO,
SIKLLO BU BUKOHaeTe komaHay git init 3 onuieto - -shared.

$ ssh user@git.example.com
$ cd /opt/git/my_project.git
$ git init --bare --shared

BaunTte sk NpocTo B3ATM cxoBuLle Git, CTBOPUTU MOr0 OYULLEHY BEPCIlO,
Ta po3micTuTW 1i Ha cepBepi, 4O AKOro BM Ta Bawi konmern mawTb SSH
poctyn. Tenep BM roToBi A0 cniBnpaui Hag OgHUM NPOEKTOM.

Baxnueo 3asHauMTK, WO Le niTepanbHO BCe, WO Bam MNOTpiObHO wob
oTpMMaTW NpauoYnii KOPUCHUIA Git cepBep, OO SKOro MarTb AOCTyN
Jekinbka noger — Npocto gogante SSH akayHTW Ha cepBepi, Ta 3aKnHbTe
KyOMCb OYMLLIEHE CXOBWLLE, A0 SKOro BCi KOPUCTYBadi MarTb OOCTYN Ha
yutaHHA Ta 3anuc. Ock i Bce — BinbLue Hivoro He Tpeba.

Y OeKinbkox HacTyMHUX CeKuisix, BM nobaunte sk nepentn Ao GinbLu
BUTOHYEHMX cxeM. Mu posrnsHemMo $K He CTBOPKOBATM akayHTu Ong
KOXXHOro KOpuCTyBauya, ik 4oAaTtu BiAKPUTMIA OCTYN Ha YATaHHSA CXOBMLLA,
HanawTyBaHHA Beb iHTepdency Ta iHwe. Btim, nam’daranmte, wo anga
cniBnpadui 3 Aekinbkoma NoAbMU Hag 3aKpUTUM NPOEKTOM, yce Wo 7peba —
Lie SSH cepBep Ta o4MLLEHE CXOBULLE.

ManeHbKi NpoekTn

Akwo BM ManeHbka KoHToOpa, abo BM npocTo BunpoboByeTe Git y BaLlin
opraHisauii, Ta MaeTe TiNbKM KiNbKOX MNpPOrpamicTiB, yce Oyxe npocTo.
OavH 3 HaWcknagHilMX acnekTiB HamnawTyBaHHS cepBepy Git - ue
KepyBaHHS KopucTyBadamu. FAkwWwo Bu bGaxaeTte, Wwob sikicb cxoBuwa bynm
OOCTYMHI Ha YMTaHHA OesKMM KOpMCTyBayam, a Ha YMTaHHA Ta 3anuc
iHLIMM, HanawTyBaTK AOCTYN Ta NpaBa Moxe B6yTn TPOXW CKnagHille.

SSH AOCTYI

Akwo y Bac € cepsep, A0 SKOro BCi Bawi nporpamicTu Bxe MarTb SSH
OOCTyn, 3a3BMYyan HannpocCTille BCTAaHOBUTM Balle Meplle CXOBULLE Tam,
afxe BaM Malbke Hiyoro He poBegeTbcs pobutn (9K mym nobaynmo y
HaCTYMHIN cekuin). AKWwo Bam NOTPIOEeH CKMagHIWWA KOHTPOMb Hapg,
JOoCTynoM Ta npaBamMu [0 BalOro CXOBMWA, BM MOXETe 3 HUMM
BMopaTuUCcs 3a JOMOMOrow 3BMYaNHWX MpaB arnoBoi CUCTEMM, Ha SKil
pO3TallOBaHe Balle CXOBULLE.
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[eHepaLis Baworo ny6niyHoro knroya SSH

Akwo Bu H6axaeTe po3MiCTUTK Balli CXOBWLLA Ha cepBepi, 40 SKOro He Y
BCiX 3 BaLLOi KOMaHAK, y KOro Mae 6yTn OOCTyn Ha 3anuc, € akayHTu, Bam
Tpeba HanawTyBaTt SSH goctyn ana Hux. Mu gani npunyckaemo, Lo Ha
Bawomy cepBepi SSH cepBep BXe € BCTAHOBMEHWM, Ta BM camMe TaK
3axoauTe Ha cepsep.

€ pekinbka cnocobiB HagaTu AOCTyN YCil Bawin komangi. Bu moxete
NpocTo AodaTtv akayHTU BCiM, WO € HauWnpocTiwum BapiaHTOM, npoTe
Moxe ByTu TpyaoMiCTKUM BapiaHTOM. By MoxeTe He 3axOTiTu BUKOHYBaTh
adduser Ta BCTaHOBMIOBATU TMMYACOBI Naposi A5 KOXXHOTO KOpUCTyBaya.

Opyruii meton — uUe CTBOPWUTM €OUHOrO KOpUCTyBaya git, MonpocuTu
KOXXHOr0 KOpuCTyBaya, y KOTporo mae 6yTu JOCTyn Ha 3anuc BianpasBuTh
BaM Nyo6niyHMiA Kntod SSH, Ta goaatu Bei kntodi go danny ~/.ssh/author-
ized_keys Balwioro HoBoro kopuctysaya git. [icns uboro, yci 6yayte matu
OOCTyN A0 MalMHK Yepe3 KopucTyBaya git. Lie HisskuM YMHOM He BnnvBae
Ha p[daHi dikcauii — kopuctyBad SSH, 3 AkOro BW nigkniO4aeTecb, He
BMMMBae Ha pikcauii, Lo Bu 3anucyere.

IHWKnn cnoci® ue 3pobutn wob SSH cepsep aBTopusyBaBcs 3 LDAP
cepBepy 4y iHWOro LeHTpanisoBaHoOro gxepena asTopu3auii, Wo y Bac
MoXKe OyTu BXXe BCTAHOBIIEHUM.

"eHepauis Baworo ny6niyHoro kntoya SSH

Ak Bxe 6yno ckasaHo, 6araTo Git cepepiB aBTOPU3YOTLCH 32 A0NOMOroH
ny6nivyHnx kntodiB SSH. LWWo6 HagaTn nyGnivyHUI KN4, KOXEH KOpUCTyBau
BaLUOi CUCTEMW Ma€e MOro 3reHepyBaTH, AKWO B HUX MOro goci Hema. Lien
npoLec oAHaKoBMWIA He3anexHo Big onepadinHoi cuctemun. Cnoyatky Tpeba
nepekoHaTucs, WO Yy Bac We Hema knioya. bes gogaTkoBmx ONUinA, Ktoui
SSH kopuctyBada 30epiratotbcs y Teui ~/.ssh. Bu moxete nerko
nobauntu, UM BW BXe MaeTe KoY, SKWO nepergere OO Teku Ta
NnoaMBUTECH Ha i 3MICT:

$ cd ~/.ssh

$ s

authorized_keys2 1id_dsa known_hosts
config id_dsa.pub

LWykanTe napy caiinie 3 Ha3Bow cxoxow Ha id_dsa um id_rsa Ta
BiONOBIOHWIA (bain 3 po3WMpPeHHAM . pub. ®aiin .pubi € Bawmm nybniyHum
Knoyem, a apyrui dann — uye Baw npuvsBaTHUA KoYy, AKWO y Bac Hemae
umx parnis (abo BM HaBiTb He MaeTe Teku .ssh), BU moxeTe cTBOpUTH iX
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3a pgonomoroto nporpamu ssh-keygen, sika nocTaBnsieTbCA pasom 3
naketom SSH Ha Linux/Mac cuctemax Ta BXOAWUTb OO0 nakeTy MSysGit nig
Windows:

$ 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.

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

CnoyaTKy BOHa Ai3HaeTbcs, ge Bu Oaxaete 30epertm kntod (.ssh/
id_rsa), a notim pgBivi nuTae passphrase, sIky BU MOXeTe 3anuLIMTn
nycTol, AKWO He GaxaeTe Npu KOXHOMY BMKOPUCTaHHI kniova Habupatu
napone.

Tenep KOXeH KOpUCTyBay Ma€ UuUe 3pobutn Ta BiANpaBUMTU CBIR
nyoniYHWn KN4 40 Bac 4M A0 TOro, XTO agMiHicTpye Git cepsep (y pasi
BUKOPUCTaHHsS SSH cepBepy WO BMMarae nybniyHux kniodis). Bce wo im
Tpeba 3pobuTM — ckomitoBaTM BMICT dpaiiny .pub Ta BignpaBuTu Woro
eneKTPOoHHO nowTo. MNy6niyHi koY BUrnsgaoTb NpubnmM3sHo Tak:

$ cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1lyc2EAAAABIWAAAQEAKTOUpkDHrfHY17SbrmTIpNLTGKOTjom/BWDSU
GPl+nafzHDTYW7hdI4yZ5ew18JH4JIW9 jbhUFrviQzM7x LELEVf4h91FX5QVkbPppSwgOcda3
Pbv7k0dJ/MTyB lWXFCR+HA03FXR1tBgxiX1nKhXpHAZsMciLq8V6RjsSNAQwdsdMFVSTVK/7XA
t3FaoJoAsncM1Q9x5+3VOWw68/eIFmb1zuUF1jQIKprrX88XypNDvjYNby6vw/PbOrwert/En
mZ+AWA40ZPnTPI89ZPmVMLuayrD2cE86Z/118b+gw3r3+1nKatmIkjn2so1d01QraTlMqVSsbx
NrRF19wr f+M7Q== schacon@mylaptop.local

[ns AoKNagHiWoi iHCTPYKLIT N0 BUKOPUCTaHHIO SSH kntouviB Ha BaraTbox
onepauinHnx cuctemax, OuBiTbCS MOCIOHMK GitHub wogo SSH kniodiB 3a
agpecoto https://help.github.com/articles/generating-ssh-keys.

HanawTysaHHsa CepBepy

PosrnsaHemo nokpokoBe HanalwiTyBaHHSA SSH gocTyny Ha cepsepi. Y LboMy
npuknagi, Mun BUKOPUCTAEMO  METOA  aBTOPM3OBAHUX  KIIHOMIB
(authorized_keys) gna aBTopu3auii Bawmx kopuctyBadiB. Mu 3HOBU


https://help.github.com/articles/generating-ssh-keys

HanawTtyBaHHa Cepsepy

NpuNycTMMO, O Ha BalIOMYy CepBepi cTaHgapTHUA AnctpubyTus JliHyKC,
Hanpuknag Ubuntu. Cnepuuy, cTBOpeMo kopucTyBaya git 1a Teky .ssh ans
LbOro KopucTtyBaya.

$ sudo adduser git

$ su git

$cd

$ mkdir .ssh && chmod 700 .ssh

$ touch .ssh/authorized_keys && chmod 600 .ssh/authorized_keys

Oani, Tpeba gogaty ny6nivHi SSH knodi sskorocb nporpamicta go dany
authorized_keys kopuctyBauda git. Mpunyctnmo, Wo y Bac € nepesipeHi
ny6niyni kntodi Ta BM ix 30epernn 0o Tumyacosux cpannis. Haragaemo,
nyoGniyHi KNtoYi BUrNagalTb CXOXKe Ha:

$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1lyc2EAAAADAQABAAABAQCBOO7N/ww+ouN4gSLKssMxXnBOVTILGt4L
0jG6rs6hPBO9jIR/T17/x41hIJAOF3FR1rP6kYBRsWj2aThGw6HXLMO /52y tK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz03TTyAUfrtU3Z5E003C40x0j6HOr fIF1kKIOMAQLMdpGWIGYEIGS9EZ
Sdfd8AcCIicTDWbgLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6ILtPofwFBlgc+myiv
07TCUSBALQLgMVOFq1I2uPWQOkOWQAHUKEOMTjy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JggJICUvax2T9va5 gsg-keypair

Bwu npocTo gonyyaete ix go canny authorized_keys kopuctyBaya git
B 1iOro Teui .ssh:

$ cat /tmp/id_rsa.john.pub >> ~/.ssh/authorized_keys
$ cat /tmp/id_rsa.josile.pub >> ~/.ssh/authorized_keys
$ cat /tmp/id_rsa.jessica.pub >> ~/.ssh/authorized_keys

Tenep BM MOXeTe HanawTyBaTW MNOPOXHE CXOBMWLLE ANS HUX 3a
ponomoroto git init 3 onuieto --bare, sika cTBOpoE cxoBuwe 6e3
poboyoi Teku:

$ cd /opt/git

$ mkdir project.git

$ cd project.git

$ git init --bare

Initialized empty Git repository in /opt/git/project.git/
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Micna ysoro, xoH, xoci Ta [kecika MOXyTb BUKNACTN nepLly BepCito
CBOro MPOEKTYy A0 TOro CXOBULUA, SKWO AodadyTb MOro Ak BigganeHe
CXOBWLLE Ta BUKMaZYTb 4O HbOTO FifiKy. 3aBBaXTe L0 XTOCb Ma€e 3axoauTu
[0 MalMHW Ta CTBOPKOBATU OYMLLIEHE CXOBMLLE LLOpa3y, KoM BU Xo4eTe
popatn npoekt. Bukopuctarmo gitserver sk ims xocty (hostname)
cepBepy, Ha SSKOMU By HanalLuTyBasim Kopuctysada git ra cxosuiye. Skwyo
By Balll CEPBEP MPAaLIOE y BHYTPILLHIV MEPEXI, Ta Bu Hanalutyere DNS 1job
/M3 gitserver BkasyBano Ha Bal cepBep, TO BU MOXeTe
BMKOPUCTOBYBaTU KOMaHAM SK i padiwe (Npunyctumo, Wwo myproject ue
iCHYtOUMIA NPOEKT 3 channamu):

Ha MawuHl [XoHa

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

v nnnnn H®

Micna uboro, yci iHWI MOXyTb 3pOOUTW KMNOH LBOro CxoBuLa, Ta
BMKMagaTn 3MiHW Hasap Tak camo Nerko:

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

$ vim README

$ git commit -am 'fix for the README file'

$ git push origin master

3a [Jonomorow UbOro MeToda, BM  MOXETE LUBMOKO OTpuMaTu
npautooynii cepeep Git 3 AOCTYNOM Ha YMTaHHA Ta 3anuc Ans AeKinbKox
nporpamicTis.

3ayBaxTe, WO Hapasi yci Ui kopucTyBayi TakoX MOXYTb 3axoguTu Ha
cepBep Ta OTPMMYIOTb AOCTyn A0 06onoHku (shell) sk kopuctyBay git.
Akwo BM He xouyeTe LbOro O03BONSATU, Bam Tpeba 3MiHUTM nporpamy
00O0SOHKM Ha LWoCh iHLWe Yy darini passwd.

Bu nerko moxeTte o6MexunTn KopucTyBada git O BUKNIOYHO aKTUBHOCTI
Git 3a gonomoroto yTunitn git-shell, wo Bxogutb A0 noctaBkm Git. AKLLO
BW BKaxeTe 1I ONd Baworo kopuctysaya git, €k nporpamy, WO
3anyckaeTbCs MNpu BXOZi, TO KopucTyBady git He 3moxe 3800yTn
HopManbHUi Joctyn Ao Baworo cepsepy. Wo6 uum ckopuctatuce,
3apgante git-shell samicTb bash um csh sk 06onNoOHKY npu Bxodi Ans



Baworo kopucTtyeaya. o6 ue 3pobutn, Tpeba cnoudatky gopatn git-
shell go /etc/shells, akwo oro Tam e Hema:

$ cat /etc/shells # nepesipme, mome ‘git-shell’ Bwe € y ¢auni. fAkyo H1i...
$ which git-shell # nepekownalmecb, wo git-shell npucymHil Ha Bawil cucmemi.

[eMoH Git

$ sudo vim /etc/shells # ma dodaime wiax 0o git-shell 3a donomo2ow ocmaHHLOi KoMaHOU

Tenep BM MoOxeTe BigpegaryBatu OOOMOHKY AN KOpMUCTyBaya 3a
ponomoroto chsh <im'a kopuctyBauya>:

$ sudo chsh git # ma BBedimb wasx do git-shell, 3a3suvai: /usr/bin/git-shell

Tenep kopuctyBay git MOXe BMKOPUCTOBYBaTW 3'€AHaHHA SSH
BMKIMIOYHO o6 BMKknagatu Ta 3abupatu cxosuwa Git, Ta He MOXe 3alTu
00 MawwmHu. Akwo Bu cnpobyeTte, BM nobaynTe BigMOBY Big BXO4Y, CXOXY
Ha:

$ 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.

Tenep mepexeBi komaHau Git npogoBxaTb npauytoBatn 6e3 npobnem,
npoTe KOPWUCTyBaudi He 3MOXYyTb OTpumatM OBOnoHKy. Ak i cTBepaxye
BMBIA, BM Tenep MoOXeTe CTBOPUTM TeKy B AOMAaLUHIN Teui kopucTyBaya
git, Wo Tpoxu 3MiHUTM MNoBediHKy komaHnay git-shell Hanpuknag, Bu
MOXeTe obmexutn komaHaum Git, aki npurime cepBep, abo BU MoXeTe
3MIHUTW MOBIAOMIIEHHS, siKe GadaTb KOPUCTyBadi, AKWO BOHWU CnpobytoTb
3anTn 4eped SSH. BukoHanTe git help shell agns poknagHiwoi
iHdbopmalii npo ue.

[emoH Git

Tenep BCTaHOBUMO AEMOH, L0 Hafae AOCTYN 4O CXOBULL, Yepe3 NPOTOKON
“Git”. Lle nowwmpeHun Bmbip 4ns WBWAKOrO, HEABTOPM3OBOHOIO AOCTYMY A0
Bawwmx gaHux Git. MNam’atanTte, WO OCKINbKM BiH HE aBTOPM30OBaHUN, BCe A0
Yoro BW HagaeTe [AOCTYyn 3a [AOMOMOrol LbOro MpOTOKOMy CTae
3aranbHOAOCTYMNHUM Y A0r0 Mepexi.

147



PO30I1 4: Git Ha cepsepi

148

Akwo cepBep npauloe 3a Mexamu BallOro MepexeBOro ekpaHy, BiH
Mae  BMKOPUCTOBYBATUCb  BWUKMIOYHO  ANS  MPOEKTIB, WO €
3aranbHOAOCTYMHUMU ANs CBiTY. FAKWO X cepBep npaule B Mexax
MEepEXEeBOro ekpaHy, BU MOXeTe BUKOPUCTOBYBaTW MOro Ans NpoeKTiB, A0
AKX Benuka KinbkicTb noger abo kommn'ioTepiB (Hanpuknag cepsepu
KOMMiNAuii 4v iHTerpauii) MalTb AOCTYN TifbKM Ha YATaHHA, ane BU He
xoyeTe goaasaTty KoY SSH Anst KOXKHOrO 3 HUX.

Y Oyab-akomy pasi, npoTtokon Git nerko HanawTtyBaTu. Bam npocto
Tpeba BMKOHATK L0 KOMaHAy Tak, Wwobu BoHa npautoBana sik 4EMOH:

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

- -reuseaddr posBonsie cepsepy cebe nepesanyckatn 6e3 OYikyBaHHS,
[OKM cTapi 3’egHaHHA cnnuByTh (time out), onuia - -base-path pnoseonse
KNMOHYBaTU CXOBULLA 3a OOMOMOrOK LUNAXY BIAHOCHO 3HayeHHs uiei onuil
3aMiCTb NOBHOIO LWIAAXY. FAKLWO Yy BaC Npauioe MepexeBuii ekpaH, BU TaKOX
MaeTe 003BONUTU nepefady yepes nopt 9418 mawmnHu 3 Git cepBepom.

3anyctutv U KOMaHA4y SK AeMOH MOXHa Aekinbkoma Lingxamu, B
3anexHocTi Big Bawoi onepauiiHoi cuctemu. [lig Ubuntu, BM moxeTe
BUKkopucTaTu ckpunT Upstart. OTxe, y danin

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

aoJanTte Takui CKpunT:

start on startup

stop on shutdown

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

respawn

3 npuynH 6e3nekn, Mu 3a0XO4YYEMO Bac 3anyckaTu Lel OEeMOH Tiflbku 3
KOpuUCTyBaya, WO Mae [OCTYM TifbKM Ha YUMTAHHA CXOBWLY, — L Ierko
3pobuTK, CTBOPMBLLN HOBOFO KOPUCTYBaya git-ro Ta 3anyCcTUBLUM AEMOH 3
Hboro. [Ins MpocToTM MM NPOCTO 3anyCTMMO WMOro 3 HaLIoro KopucTyBaya
git, 3 akoro npautoe i git-shell.



Konu BM nepesaBaHTaxuTe CBOKW MalUMHY, AEMOH Git aBTOMaTtuyHO
3anyctutbcs Ta Oyae cam nepesanyckatucs, fKwo BiH Bnage. LLo6
3anycTuTu noro 6e3 nepesanycky, BU MOXETE BUKOHATK:

initctl start local-git-daemon

Ha iHwux cuctemax, BM MoxeTe BukopucTatu xinetd, ckpunt y Tewi
cuctemm sysvinit, um Wock iHwe — ronoeHe Wo6 komaHaa 3anyckanacb
AK AEMOH, Ta MOXHa Byno nepesipATK i cTaTyc.

Oani, Bam Tpeba ckaszatm Git, A0 $SKUX CXOBMUL] [AO03BONATH
HeaBTOPW30OBaHWA [OCTyn 3a [Jdonomorol cepeepa Git. Bu moxete
3poOUTK Lie B KOXXHOMY CXOBMLi 3a AOMOMOroH CTBOPEHHs channy nig
Ha3Bo git-daemon-export-ok.

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

MpucyTHicTb uUboro dariny kaxe Git, WO BiH MOXe po3gaBaTu Uewn
npoekT 6e3 aBTopum3auii.

Posymuuit HTTP

Mu Bxe mMaemo aBTOPM3OBaHWI OOCTYN 4epe3 SSH Ta HeaBTOPU3OBaHWI
yepes git://, NnpoTe icHye Lie NPOTOKOM, KOTPUA MOXe MnpaLtoBaTy B 060X
BapiaHTax ogHoyacHo. HanawTtyBaHHa PosymHoro HTTP notpubye nuie
BBIMKHYTM CGl CKpuNT, WO BXOAMTb B MakeT Git mig HasBow git-http-
backent, Ha Bawomy cepepi. Lleli CGl Byae untaTh WsX Ta 3arosnoBKy,
wo ix signpasunu git fetch um git push go HTTP URL Ta BU3Ha4atu, un
KnieHT B 3M03i cninkyBaTncs Yepes HTTP (wo € npaBgoto Ana 6yab-akoro
knieHTy nicnsa Bepcii 1.6.6). Akwo CGl BU3HAUMB, WO KIIEHT PO3YMHUNA, BiH
OyZe 3 HUM ChinkyBaTUCA PO3YMHO, iHaKLLIE AOBEAETLCS BUKOPUCTOBYBATH
Tyny noBeAiHKy (OTKe BiH 3BOPOTHbO CYMICHUW ANS YATaHHA 3 CTapilimx
KNi€HTIB).

[aBaiiTe NOKPOKOBO PO3rMSAHEMO AyXe MPOCTY CXeMy HamnalTyBaHHS.
Mu BukopucTaemo Apache B akocTi CGl cepBepy. AKLLO Yy Bac Hemae Apache,
BV MOXETE MOro BCTAHOBUTM Ha Linux MaLLWHi NpubnsHo Tak:

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

Po3ymHun HTTP
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Lls komaHga Takox BMukae mogyni mod_cgi, mod_alias Ta mod_env.
BoHu BCi HEOOXiaHI Ans npaBunbHOi poboTn po3yMHoro HTTP.

Hani Ham Tpeba gogaTtv Aewo Ao KoHirypauii Apache, wob git-http-
backend 06pobHMK ons Oyab-skOro LWsixy Ha Bawomy BeO cepBepi, Lo
3aKiHYyeTbcs Ha /git.

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

Akwo Bu nponyctute 3amMiHHy cepegosuwa GIT_HTTP_EXPORT_ALL, Git
noroauTbCs  PO3J3aBaTM  HEAaBTOPM3OBAHMM  KOPUCTYBayaM  TUNbKK
cxoBuya 3 dainom “git-daemon-export-ok, sk pobuThb i 4eMoH Git.

Tenep Bam Tpeba ckasaTun Apache 403BOMATM 3anUTU 4O UbOrO LUMNAXY,
SIKOCb TakK:

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

HaoctaHok, Bu 6Gaxaete, wob ana 3anucy Oyna noTpibHa sikacb
aBTOpM3aLis, MOXITMBO CXOXWUIA Ha Len 6nok Auth:

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

LLlo6 ue npautoBano HeobxigHoO cTBOpUTU hain .htaccess 3 naponamm
possoneHnx kopuctyBauie. Ocb npuknag Toro, K MOXHa Jodatu
KopucTyBaya “schacon” oo uboro cainy:

$ htdigest -c /opt/git/.htpasswd "Git Access" schacon
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IcHye 6e3niy meToaiB aBTopmM3alii B Apache, BaM goBeaeTbcs BMGpaTu
Ta BUMKOPUCTATM OOUH 3 HUX. Y LN ceKuil MM HaBemnu HauWnpocTiwnii
npuknag, KM TiNbkn MOrnu BuragaTtu. Takox BM OE€3CYyMHIBHO 3axoyeTe
HanawTyBaTh WnpyBaHHS gaHux Yyepes SSL.

Mwn He Gaxkaemo 3aHaaTo Oarato pos3rnsgaTu KoHdirypauito Apache,
afXxe LINKOM MOXIUBO, WO BU BygeTe BUMKOPMUCTOBYBATM iHLWIWNA cepBep,
yn y Bac iHwWi notpebu aBTopusauii. CyTb B ToMy, WO Git noctaense CGl
ckpunT git-http-backent, akuii moxe BignpaBnaTK Ta npuiMaTn AaHi Git
yepes HTTP. BiH He peanidye aBTopu3aLio cam, NpoTe aBTopu3aLito nerko
KOHTpONtoBaTu Ha piBHi BeO cepBepy, WO Khoro Buknukae. Lle gossonse
Maixe koxxeH Beb cepsep, WO niaTpumye CGl, OT)Ke BUKOPUCTOBYNTE TOW,
LLIO BM HalikpaLle 3HaeTe.

3a JoknapHiloto iHopMaLlieto Wwoao koHdirypadii asTopusadii 8 Apache,
avBuTeCh AokymeHTaLito Apache 3a agpecoto: http://httpd.apache.org/docs/
current/howto/auth.html

GitWeb

Tenep, konu y Bac € 6a3oBuii AOCTYN OO BaLLIOrO MPOEKTY 3 MpaBoM
YATaAHHA Ta 3 NpaBaMuM Ha YWTaHHA Ta 3anuc, MOXNMBO BU BaxaeTe
HanawTyBaTu NPOCTUN BidyanisaTtop Yepes Beb. Git noctaBnsie CGl ckpunT
GitWeb, Akni iHOA4i ANS LbOro BUKOPUCTOBYIOTb.
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Beb iHTepghevic
KopucTyBaya 3a
goromororo GitWeb

projects / .git / summary 55 it

summary | shotlog | log | commit | commitait \tee | commi L i 7search:

deserption  Unnamed reposiDry; adit this fila BBSENRION' 16 RAme 1he Feposiary.
owner Ben Straub
fast change Wed, 11 Jun 2014 12:20:23 -0700 {21:20 +0200)

shortlog

2014-06-11 Garlos Martin... remote: Update dOCUMENANON deeksmen: | ergnEAd | sigasimsomrs |
20140611 Vicant Mani  Merge pull request #2417 from |ibgit2iemm/revwalk-array-fix
2014-06-10 Carlos Martin... revwalk: more sensible array handling sngsessmss s i
20140610 Vicon! Mati  Merge pull request #2418 from libgitticmn/tresbuilder...

2014-06-10 Carios Martin... pathspec: use C guards in header

20140609 Carios Martin... treebullder: insert sorted

2014-06-08 Carlos Martin... remote: fix rename docs

20140608 Carlos Martin... Merge branch 'cmn/soversion' into development

2014-06-08 Carlos Martin... Bump version 10 0.21.0

2014-06-08 Carios Martin... Change SOVERSION at API breaks

2014-06-08 Vicant Marti  Merge pull request #2407 from libgit/cmn/remote-rename... w110t
2014-06-08 Vicen! Marti  Merge pull request #2409 from phkelley/win32 thread_fixes
20140607 Phip Kelloy  React to review teedback

20140607 Philp Kelloy ~ Win32: Fix object::cache: threadmania test on x64.

2014-06-07 Philp Kelloy ~ Merge pull request #2408 from phkelley/win32 test fixes

2014-06-07 Philip Kelley ‘Win32: Fix diff:workdir: submodules test #2361

tags

Jweoks ago  v0.21.0-rc1 o | atenien | gy
7 months age  v0.20.0 e | Al '
12 months ago v0.19.0 | cooe | ahenien ' g
14 months ago ¥0.18.0 seor | sharien 'og
2yearsago  VO.17.0 | pome | hanien e
2years ago V0160 libgit2 v0.18.0 1d | gonen | alokg ' oy
2yearsago  v0.15.0 | coe, | ahenicn ' g
2years ago  v0.14.0 o | afucin oy
dyearsago  v0.13.0 s | sharten e
dyears ago  v0.120 N | honeg ' oy
Avearsaon  vOILO (= P
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If you want to check out what GitWeb would look like for your project, Git
comes with a command to fire up a temporary instance if you have a light-
weight server on your system like lighttpd or webrick. Akwo Bn 6axaete
noamBMTUCh, SIK BUrnggae GitWeb ons Baworo npoekty, Git mae komaHay
ONS 3anycky TMMYacoBOro npuknagy, SKkWwo y Bac € Nerkuin cepsep Ha
cuctemi, Hanpuknag lighttpd abo webrick. Ha mawwmHax Linux Yacto €
lighttpd, omke BM MOXe LWBMAKO MOro 3anyctuTu, siKWo Habepete git
instaweb y Teui Baworo npoekty. AKLW0 BM BUKOpUCTOBYETE Mac, Leopard
ogpasy Mae Ruby, omke webrick mae 6yTn HanpocTiwe 3anyctuTu. LLo6
3anyctutn instaweb He 3 lighttpd cepsepom, nepepaiite 6axaHe iM's
cepBepy onuii - -httpd.

$ git instaweb --httpd=webrick
[2009-02-21 10:02:21] INFO WEBrick 1.3.1
[2009-02-21 10:02:21] INFO ruby 1.8.6 (2008-03-03) [universal-darwin9.0]

Lis komaHga 3anyckae HTTPD cepBep Ha nopTy 1234 Ta aBTOMatuyHO
3anyckae Beb-ornsgay, WO Bigpasdy MOKaXe Ut CTOPiHKy. Bam maiixe
HiYyoro He Tpeba pobutn. Komm BM 3akiHUMnIM Ta OaxaeTe BUMKHYTU
cepBep, BM MOXETe BMKOHATK TaKy X KOMaHAy 3 onuieto - -stop:



GitWeb

$ git instaweb --httpd=webrick --stop

Axuio B 6axaeTe, W06 Beb iHTepdelic npautoBaB Ha cepBepi BECb Yac
AN Bawoi KOMaHaW Y1 Ans NPOeKTy 3 BiAKPUTMM KOAOM, AMNS SIKOro BU
KepyeTe XOCTUHrom, Bam Tpeba BcTaHoBuTM CGl ckpunT, wWO6 BiH
npaytoBaB Ha BalloMy 3Bu4YariHoMy Beb cepsepi. [eski guctpubyTtumsm Li-
nux MawTb nakeT gitweb, Skuin BM MOXNIMBO MOXeTe BCTaHOBUTU 3a
gonomoroto apt abo yum, OTXKe MOXNIMBO BapTO crnovaTky cnpobyBaTu Ui
komaHon. Mu gyxe LIBMAOKO PO3rMSAHEMO BCTaHOBMEHHS GitWeb Bpy4Hy.
CnouaTtky Tpeba oTpumaTun nporpamHuii kog Git, B skomy € i kog GitWeb, Ta
3reHepyBaTtu BnacHui CGl ckpunT:

$ git clone git://git.kernel.org/pub/scm/git/git.git
$ cd git/
$ make GITWEB_PROJECTROOT="/opt/git" prefix=/usr gitweb
SUBDIR gitweb
SUBDIR ../
make[2]: "GIT-VERSION-FILE' is up to date.
GEN gitweb.cgl
GEN static/gitweb.]js
$ sudo cp -Rf gitweb /var/www/

3ayBaxTe, WO BU MaeTe BKasaTW Ui KOMaHi, Ae po3TalloBaHi Balli
cxoBuula Git 3a 4ONOMOrot 3miHHOI 3MiHHOT GITWEB_PROJECTROOT. Tenep
BaM Tpeba wob Apache BukopuctoByBaTM CGl ANs UBOrO CKPUMTY, LWO
MO>XHa 3pobuTun 3a gonomoroto 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>

Ak i nonepegHin CGl ckpunt, GitWeb moxe npautoBatvM Ha Byab-sikomy
3gaTHoMy Ha CGl abo Perl Beb cepBepi. AKLLO BU XO4ETE BUKOPUCTOBYBATU
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LLOCh iHLe, HanawTyBaHHA Mae ByTn nerkum. Tenep BM MoxeTe 3ainTu Ao
http://gitserver/ Ta nobauntn Bawi cxosuLa.

GitLab

MpoTte GitWeb gyxe npoctuin. Akwo B wWwykaeTe Binbw cyyacHui Git
cepBep 3 GaraTwum yHKLIOHaNoM, iCHye OeKinbka pilleHb 3 BiOKpUTUM
KOOOM, SIKi BU MOXeTe BCTaHOBUTM 3amicTb GitWeb. Ockinbku GitLab €
OLHMM 3 HaWNOMyMSApHIWWX, MW PO3rMSAHEMO WOro iHcTanaudito Ta
BUKOPUCTaHHSA sK npuknagd. Lle Tpoxu cknagHiwe, Hik BapiaHT GitWeb, Ta
HaneBHO Bumarae Ginbwe poboTn, NpoTe nponoHye HabaraTo GinbLuni
dyHKUioHan.

IHCTanAayis

GitLab € Be6 nporpamoto, Wo BUKopuctoBye 6a3y gaHux ans 3bepiraHHs
JaHuX, OTXe WOoro iHcTansauis Bumarae Ginblie 3HaHb, HiK Jeski iHwi git
cepBepu. Ha wacTs, € gyxe getanbHUin onuc Lboro npoLecy.

€ [ekinbka MeTofiB, SIK BU MOXETe OOCArHyTW iHcTansuii GitLab. LLo6
LWBMOKO OTPUMATKM LLOCb Mpautooye, BU MOXETE 3aBaHTaXWUTU BigbWTOK
BipTyanbHOI MalUWHW YW IHCTansaTop B OAWMH KNk 3 https://bitnami.com/
stack/gitlab, Ta nignpaBuTK KOHirypauito 4o ocobnmeux notped Bawloro
cepeposuila. e ogHa npuemHa getansb, Wwo ii gogana Bitnami, ue ekpaH
BXOAy (4O SIKOro MoxHa nepentu, HabpasLum alt--). BiH nosigomnsie Bam IP
agpecy Ta norin/naponb Ao GitLab.

EkpaH Bxogy BipTyanbHOI MawwuHW Bitnami GitLab. image::images/
bitnami.png[ExkpaH Bxogy BipTyanbHOi MawmHu Bitnami GitLab.]

3a iHwoto iHdopmauieto 3BepTanteca go GitLab Community Edition re-
adme, WO MOXHa 3HaWTK 3a agpecoto https://gitlab.com/gitlab-org/gitlab-
ce/tree/master. Tam BN 3HAWZeTe MNIATPUMKY LWOAO iHCTansAuii GitLab 3a
ponomoroto peuenTis Chef, BipTyanbHOi mawmHM Ha Digital Ocean, Ta 3 RPM
abo DEB nakeTiB (siki, HA MOMEHT HanucaHHsi, y OeTa-Bepcii). € Takox
“HeodpilinHe” KepiBHMLTBO MO 3anycky GitLab 3 HecTaHgapTHUMK
onepauinHuMn cuctemamm ta 6asamu gaHMx, CKpPUNT iHCTanALUil NOBHICTHO
BPY4HYy, Ta 6araTo iHWworo.

AamiHicTpyBaHHsA

GitLab nponoHye BeG-iHTepdenc ans agmiHicTpyBaHHs. MNpocTo HanpasTe
Ball ornagay Ha iM'st xocta abo IP agpecy, Ae Bu BCcTaHoBUNM GitLab, Ta
3axogbTe SK kopuctyBad admin. [licna iHcTansauii iM'a kopucTyBada
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https://gitlab.com/gitlab-org/gitlab-ce/tree/master

admin@local.host, a naponb 5ivelL!fie (Akuin Bac nonpocsATb 3MiHUTH
LWonHO BM 3anpete). licna Bxogy, HATUCHITb iKOHKY MeHK “Admin area”
Haropi NpaBopyu.

MyHkT “Admin area” B meHto GitLab. image::images/gitlab-menu.png[lyHkT
“Admin area” B MeHIo GitLab.]

KOPUCTYBAUI

KopucTyBaui B GitLab € o6nikoBumn 3anucamu, WO BignoBigaroTb NIOASM.
O6nikoBi 3anucu He ayxe cknagHi. NepeBaxHo Ue 36ip nepcoHanbHoI
iHdbopmalii, npve’'sisaHni Ao JaHux noriHy. KoxeH kopucTyBady Mae
NPOCTIp iMEH, L0 € NMOriYHMM rpynyBaHHAM MPOEKTIB, WO HanexaTtb LboMy
kopucTyBady. AKLWO kopMucTyBay hanna mana npoekT nig Ha3sow project,
To url uboro npoekty 6yne: http://server/hanna/project.

GitLab

w Admin area

Admins 2 & Administrator (Admin) It's you! = . Edit

& Rachel Myers (Admin)

(]
o

Reset

30BPAXEHHS
4-2

ExpaH
anamiHiCTpyBaHHs
kopucTysayis GitLab.

Buganutn kopucTyBadya MOxHa [ABOMa MeTogamu. “BrnokyBaHHs”
KOpuCTyBaya He fae iM 3axoguTu Ha Baw GitLab, npoTe yci gaHi 3 ix
npocTipy iMeH byae 36epexeHo, Ta dikcauii 3 NOWTOBOK agpecor Lboro
KopucTyBayda byayTb NPOAOBXKYBaTM BKasdyBaTu Ha Moro npodine.

“BuHMLLIEHHS” KOPUCTYBaYa, 3 iHWOro 60Ky, MOBHICTIO Buaanse ix 3 6asu
JaHnx Ta ¢annoBoi cuctemn. YCi MpoeKkTM Ta [aHi B IX NpocTopi iMeH
BMAaANsTbCHa, Ta Oyab-aki rpynu, WO iM Hanexartb, Takox OyayTb
BuaaneHi. Lle BoueBnab Ginbll OeCTpyKTUBHA Ta He3MiHHa gis, Tomy i
BMKOPWUCTOBYIOTb 3pigKa.
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rPYIn

lpyna B GitLoab --- uye 36ipka npoekTiB, pasom 3 AaHUMKU MPO AOCTYnN
KOpUCTYBauiB A0 UMX NpoekTiB. KoxxHa rpyna Mae npocTip iMeH NpoekTy
(Tak camo, K KOpuCTyBaui), OTKe saKwo rpyna training mae npoekt
materials, vioro url 6yae http://server/training/materials.

30BPAXKEHHS
4-3

EkpaH
anaMIiHICTpyBaHHS
rpyn GitLab.

etk e

K Proje Groups User Log

Group: Ops

Ops

ops

March 5, 2014
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KoxHa rpyna noe’azaHa 3 AekinlbkoMa KopucTyBayamu, KOXKEH 3 SIKMX
Ma€ CBill piBeHb OOCTyny OO MPOEKTIB rpynu Ta 4O camoi rpynu. Bonu
pi3HATbCA Big “Guest” (ricTb, TiNbKM 3aBAaHHA (issues) Ta yaT) oo “Owner”
(BNacHWK, MOBHWIA KOHTPOMb Hag rpynot, i  KopucTyBadamum Ta
npoektamu). Tunu npasB JOCTYNY 3aHAATO YMCENbHI LWOO HAaBOAMTH iX TYT,
npote GitLab NponoHye KOpUCHE NOCUNAaHHSA Ha ekpaHi agMiHICTPyBaHHS.

MNMPOEKTW

MpoekT GitLab NnpnbnusHo Bignosigae ogHOMy cxoBuLly git. KoxxeH npoekT
HaneXxuTb 0O OAHOrO MPOCTOPY IMEH, WO MOXe HanexaTu KopucTyBady
abo rpyni. AKWO NPOEKT HanexuTb KOPUCTyBady, BMACHWUK MNPOEKTY Mae
NPSAMUIA KOHTPOMb HaA npaBamMu AOCTyMy A0 MNPOeKTy. FAKWO MpoekT
HaneXxuTb rpyni, Npasa AOCTYMy rpynu piBHA KOPUCTYBauiB Takox OyaoyTb
BpaxoBaHi.

KoxeH npoekT TakoX Mae piBeHb AOCTyny A0 nepernsgy, SKvn
KOHTPOIIOE B KOrO € NpaBa Ha YMTaHHSA CTOPIHOK Ta CXOBULLA MPOEKTY.

AKLWo npoekT Private (NpUBaTHWI), TO BNACHUK NPOEKTY Mae OKPeMo
HagaTu npaBa KOXHOMY KOpucTysady. Internal (BHYTPILLHIN) MPOEKT MOXe


http://server/training/materials

6aunTn Gyab-AKUA KOPUCTYBaY, O 34iNCHMB BXid, a Public (My6nivHmiA)
NPOeKT MoOXe nepernsgatu Oyab-xTo. 3aBBaxTe, WO LEe KOHTPOMIOE i
goctyn ao komaHau “fetch”, i gocTyn oo cTopiHok BeG-iHTepdbency Lboro
MPOEKTY.

XYKU

GitLab Takox MigTpUMye XyKu, SIK Ha PiBHI NPOEKTY, TaK i Ha PiBHI cMcTeMMU.
Ona koxHoro 3 Hux, cepsep GitLab BukoHae HTTP POST 3 getanbHuM
onucom y cpopmati JSON, wopasdy TpannaeTbCs sKkacb peneBaHTHa nogis.
Lle wypoBuin cnoci® 3’egHaTu Bawi cxoBuwa git Ta Bawy Konito GitLab 3
pewTol  BawMx  iHCTPYMEHTIB  po3pobku, Hanpuknag  cepsepu
6e3nepepBHOI iHTErpauii, KiMHaTV YyaTiB abo yTuniTM po3ropTaHHS.

BasoBe kopucTyBaHHA

LlorHo BM BcTaHoBuTe GitLab, BU 3abaxaeTe CTBOPUTM HOBWUIA MNPOEKT.
Wo6 ue 3giicHut, Bam Tpeba KMikHYyTM Ha 3HA4YOK “+” 3 naHeni
iHCTPYMeHTIB. Y Bac 3anuTalTb Ha3By MPOEKTY, OO SKOro mMpocTopy iMeH
BiH Mae HanmexaTtu, Ta KA B HbOro mae OyTu piBeHb AoOCTyny [0
nepernagy. binbwicte 3agaHuX TyT 3HA4YeHb NErko 3MiHUTW MOTIM 3a
JornomMorol  iHTepdericy HanawTyBaHb. HaTtucHiTb “Create Project”
(cTBOPUTM NPOEKT) KONKW BY ByaeTe roToBi.

Once the project exists, you'll probably want to connect it with a local Git
repository. Micna cTBOpeHHs1 NPOEKTY, BU HANEBHO 3axoyeTe 3'€aHaTn Moro
3 nokansHUMm cxosuLleM Git. KoxeH npoekT € JocTynHum vepes HTTPS un
SSH, ix obox MoOxHa BMKOpUCTaTM ANS JodaBaHHA BuaaneHoro Git
cxoBuwa. Bu moxete nobauntn URL'M Haropi AoMallHbOi CTOPIHKM
npoekty. LLo6 gopatv BuaaneHe cxosuule nig Hassow gitlab go Bxe
iCHYIOYOro NoKanbHOro CXoBuLLa:

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

Akuwo y Bac Hemae nokarnbHOI KOMilo CXOBMLA, BU MOXETe MpOCTO
BMKOHATW:

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

Beb iHTepdenc Hagae [OCTyn OO AEKINbKOX KOPUCHMX NpeacTaBneHb
cxoBuwa. [omallHsi CTOpiHKa KOXHOro MPOEKTY MOKa3ye HeLloaaBHIo
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LiAnNbHICTb, Ta MOCUIMaHHA Haropi NpoBedyTb Bac A0 nepernagis dannis
NPOEKTY Ta XypHany dikcauii.

CniBnpaus

HannpocTiwnn metoa npautoBaTt Hag npoekTom GitLab pasom - Ue Hagatn
iHLWOMY KopucTyBady 6e3nocepefHii 4OCTYN Ha BUKMagaHHA 40 CXOBULLA
git. Bu mMoxeTe gogatv kopucTyBaya A0 NPOEKTY, SKWO nepergete Ao
cekuii “Members” HanawTyBaHb LbOro MNPOEKTYy, Ta 3agacTe HOBOMY
KOpucTyBaudy piBeHb A0CTyny (pi3Hi piBHI OOCTyMy TPOLUKW PO3rMsHYTI B
“I'pynn”). Akwo BN gacTte KopucTyBady piBeHb goctyny “Developer” abo
BULLiA, TO KOpUCTyBa4d 3Moxe OeskapHO Buknagath cpikcauii Ta rinku
6esnocepeaHbLO A0 CXOBMLLA.

IHWWA, MEeHLW 34YenneHui Wnsx chisnpaudi - ue BUKOPUCTaHHA 3anuTiB
Ha 3nuTTa (merge requests). BiH go3Bonse 6yab-AKOMY KOPUCTyBayy, LUO
0aunTb Ball NPOEKT, pobWUTM BHECOK A0 HbOro Mig BalUM Harnsgom.
KopucTyBaui 3 6e3nocepeqHiM OCTYNOM MOXYTb MPOCTO CTBOPUTW TifKY,
BUKMACTX A0 Hei 3MiHW, Ta BigKpUTW 3anuT Ha 3nNuTTS 3 IXHbOI MMk Hasag,
0o master um Byab-akoi iHWOI rinkn. KopucTyBadi, Wo He MaloTb Npas
BMKNagaTyn 3MiHM [0 CXOBMLA, MOXYTb “0DOPKHYTWU” WOro (CTBOPUTU
BMacHy Konito), BMKNactTu dikcauii Ao 7/ei konii, Ta BiAKPUTM 3anuT Ha
3NMTTA 3 IXHLOro (popky Hasag Ao rofnoBHOro npoekty. Lis mogens
[03BONSE BMACHWKY MOBHICTIO KOHTPONIOBATK, L0 NOTPannTb 4O CXOBULLEA
Ta Komnu, i B TOW e Yac J03BONAE NpuimaT BHECKU Bif HenepeBipeHuX
KOpUCTYyBauiB.

3anntu Ha 3NUTTA Ta 3aBAaHHs (issues) € ronoBHWMM npegMeTamu
[oBrux obroBopeHsb B GitLab. KoxxeH 3anvT Ha 3nnTTa 403BOMNSE NOPSAKOBE
0BroBOPEHHS MPOMOHOBAHMX 3MiH (LLO MiATPUMYE Nerky Bepcito nepesipku
Kody), a Takox 3aranbHe obroBopeHHs Bcboro 3anuty. Obugsa MOXyTb
OyTn NnpusHayeHi KopMcTyBayam, Ym opraHisoBaHi y Bixu (milestone).

Lla cekuia nepeBaxHo poarnsgana dyHkuioHan GitLab nos’ssaHui 3 Git,
npoTe ue 3pinuin NPoekT, BiH NPONoHye Garato iHWoro gyHKUioHany ang
Jornomoryn Balwin KomaHAai, Hanpuknag BiKi NPOeKTy Ta yTumiTM no
nigtpumyi  cuctemn. OpgHa 3 nepesar GitLab B TOMy, WO nicns
HanmalwTyBaHHA Ta 3anycky cepBepy, BaM Tinbku 3pigka OoBeaeTbcd
3MiHOBaTU havn KoHdirypauii abo 3axogutn Oo cepeepy 4depes3 SSH.
BinbLwicTe agMiHiCTpaTUBHMX Ta 3aranbHUMX 3aBAaHb OOCTYMHI Yepe3 BebO
iHTepdelic.



BapiaHT CTOPOHHBLOr0 XOCTUHIY

BapiaHTn CTOPOHHBLOrO XOCTUHTY

Akwo BM He xo4eTe BUTpadaTM Yac Ha Bco pobOTy, WO MOB’A3aHa 3i
BCTaHOBIIEHHSM BaLLIOro BNacHoro cepeepy Git, y Bac € AeKinbka BapiaHTis
XOCTUHIY BalUMX MPOEKTiB Git Ha 30BHILLHLOMY BUAINEHOMY XOCTUHry. Lle
Hafae JucenbHi nepesarn: 3a3Buyalrt XOCTUHI LUBMAKO HanawTtysBaTu, Ha
HbOMY Ferko noyatu NpoekTu, Ta He Tpeba nmiaTpumyBaTn 4M cnigkysaTu
3a cepBepoM. HaBiTb SKLWO BM HanawTyBanu Ta 3anyCcTunum CBilA BNAaCHUN
BHYTPILLHI cepBep, BM BCE OAHO MOXETE BUKOPUCTaTU NyONiYHWUIA XOCTUHT
Ona Baloro BIOKPUTOrO Kody — TaK CHINbHOTI 3a3Bu4yan nerwe mnoro
3HaAWTX Ta JONOMOITY 3 BalLMM NMPOEKTOM.

HuHi y Bac € BennyesHuin BUBIp XOCTUHTIB, KOXKEH 3i CBOIMU NepeBaramm
Ta Hegonikamn. Bu moxeTe nobauntn OHOBMOBAHWIA CMMCOK Ha CTOPIHL
GitHosting, Ha romnoBHili Biki Git 3a agpecoto https://git.wiki.kernel.org/
index.php/GitHosting

My B nogpobuusx po3rnsHEMO BWMKOPUCTaHHA GitHub y posgini
Chapter 6, apxe Le HanbinbLMii XOCTUHT Git, Ta BaM MoXe BOyTn noTpidHO
B3aEMOZIATU 3 NMpOeKTamy, Lo BUKNaAeHi Ha HbOro, NpoTe € e AeCATKU
BapiaHTiB, 3 #AKMX BM MOxeTe Bubupatu, SKWo He OaxaeTte
HanawToByBaTu BnacHui Git cepeep.

Migcymok

Y Bac [dekinbka BapiaHTiB, AK OTpMMaTtu npaulotode BigaaneHe Git
cxoBuule, wWob cnienpaytoBaty 3 iHWMMKM abo HagaTu OOCTYN OO0 CBOEI
npavi. BukopuctaHHa BNacHOro cepeepy Aa€e Bam MOBHUIK KOHTPOMb Ta
[03BONSIE HanawToByBaTWM Ball BracHun mepexeBui ekpaH (firewall),
npoTe TakWin cepBep 3as3BMYal BMMarae Hemano Balloro vacy Ans
HanawTyBaHHA Ta NATPUMKX. FAKLLO BU PO3MICTUTE Balli AaHi Ha cepBepy
XocTepa, MWOro nferko HanawTyBaTu Ta nigTpumyeatu. [lpoTe, Bam
JoBefeTbcs 30epirati Ko Ha YyXOMy cepBepi, Ta AesKi opraHisauii Lboro
He [O3BONSATh.

Mae ©yTu poBoni NMPOCTO BU3HAYUTKU, SIKE PILLEHHS YU KOMOGiHaUis
pilleHb BNaLWITOBYOTb Bac abo Bally opraHisadito.
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Po3nogineHun Git

Tenep, konu BU MaeTe BigganeHun Git peno3nTopiin, HanawToBaHUA SK
Micue, Ae BCi PO3POOHUKM MOXYTb AINMTUCL CBOIM KOAOM, Ta 3HaWoOMi 3
6asoBMMM KOMaHgamu Git B nokanbHOMy npoueci poboTtu, Bu AisHaeTechb
SIK BUKOPUCTOBYBATM AesKi poanogineHi pobouyi npouecu, wo Git Hagae
BaMm.

B ubomy posgini, B nobauute, sk npautoBaTtn 3 Git B po3nogineHomy
cepefoBuLLi AK y4acHUK Ta iHTerpaTop. Takmm YMHOM, BU [i3HAETeCh, K
YCMILLHO BHOCWTW KO A0 MPOEKTYy Ta 3pobutun Le Skomora npocTiwmMm Ans
Bac Ta CynpoBOOKyBaya, a TakoX, AK YCMiLLHO CyNpOBOAKYBaTW MPOEKT 3
BEMMKOIO KiNbKIiCTHO PO3POOHUKIB.

PoanogineHi npouecn pobotn

Ha BigmiHy Big LleHTpanizoBaHux Cuctem KepysaHHsa Bepcismu (LLCKB),
po3nogineHa CyTHICTb Git fo3Bonsie Bam OyTu Habarato Ginblu FHYYKUM
oo TOoro, SK po3poOHMKM  cniBrmpauloloTe  Hag npoektamu. Y
LEHTpanisoBaHNUX CUCTEMax KOXEH PO3POOHUK € OaHWM 3 BY3MiB, SKi
npaytoloTe  GinNbll  MeHW  Ha  PiBHUX Hag  LEeHTpanizoBaHUM
posnogintoBadem (hub). Y Git, BTiM, KOXEH PO3POOHMK € MNOTEHLIAHO i
BY3I1OM, i CepBepoM — TOBTO, KOXKEH pPO3pOBHMK MOXe SIK Hagcunatu Ko
00 iHLWMX Peno3nTopiiB, AK i CynpoBOAXyBaTh Ny6niYHUA peno3nTopin, Ha
AKOMY iHWI MOXyTb 6asyBaTu CBOK pobOTy, Ta OO SKOFO BOHW MOXYTb
HagcunaTy 3miHu. Lle BigkpuBae Ge3aMexHi MOXIMBOCTI npouecy pobotu
ONs BawWoro npoekTty Ta/abo Balloi KOMaHAW, OTXXe PO3rfsiHEMO AeKinbka
NOLUMPEHMX NapagurM, wob cKopucTaTUCh Li€to rHyYkicTio. Mu gisHaemoch
Npo nepesBarn Ta MOXIMBI HEAOMIKN KOXXHOro MeToay; BU MoxeTe Bubpatu
SIKMACb OAMH, abo 3MillaTh Ta CyMICTUTN €NEMEHTU KOXXHOTO.
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LleHTpanisoBaHuii npouec poboTtun

Y ueHTpanisoBaHuMx cuctemax, B3ararni iCHye eguHa Mogernb crnisnpaui —
ueHTpanizoBaHui npouec pobotu. OanH LeHTpanbHWiA po3nogintoay, abo
PEno3nNTOpPIN, MOXe MpUIUMaTK KOA, i BCi CMHXPOHI3ylOTb CBOK pobOTYy 3
HVUM. YCi po3pobHUKM € By3namm — CMoXuMBayamu Liboro posnoginosaya —
Ta CUHXPOHI3YHOTbCS BUKITHOYHO 3 HUM.

30BPAXEHHA
5-1

L{eHtpanizoBaHmi

10pSLA0K poboTy.

shared
repository

developer developer developer
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Lle o3Hauyae, wWwo, 9KWO ABa po3pobHMKM 3pobnATb  KAOH 3
posnogintoBada Ta obuaBoe LWOCb 3MiHATb, MEPLUNA, XTO Hagiwne CcBoi
3MiHM Haszag, 3mMoxe LuUe 3pobutn 6e3 npobnem. [pyruin po3poBHMK
3MyLUEHUA 3nMBaTM poBOTYy MNEpLIoro A0 HaACWnaHHs 3MiH, Wwob He
nepenucaTu 3miHK Neploro po3pobHuka. Lia koHuenuis npautoe B Git Tak
caMo, 5K i B Subversion (4n 6yab-sikin LICKB), i ua mogenb 4yaoBo npautoe
B Git.

AKLWO BM BXe 3BMKNN OO LEeHTpanizoBaHoro npouecy poboTtn B KOMMaHii
4n  KOMaHgi, TO MoxeTe  6esknoniTHo  MpogoBXyBaTW OO
BMKOpucTOBYBaTM 3 Git. [lpocTO HanawTyiTe OKpemMe CXOBuLle, Ta
HaganTe BCiM y Bawili KOmMaHdi OOCTyn Ha 3anuc; Git He J03BONUTb
KopucTyBayam mnepenucyBatn oguH opgHoro. [punyctumo, [xoH Ta
[xecika obugBoe MoymHaloTb npauloBaTM ogHoyacHo. [KOH 3aBepluye
CBOK 3MiHY Ta Hagcunae ii oo cepsepa. lMoTim [Pkecika HamaraeTbcs
HagicnaTk CBOI 3MiHW, NpoTe cepsep Biaxunse ix. 1M NoOBIAOMASAIOTb, WO
BOHA HaMaraeTbCsl HagicnaTu 3MiHW, WO He € NepemMoTyBaHHAM Brepes,
Ta iX He MOXHa HaacunaTtu, JOKM BOHa HE OTPMMaE Ta He 3inne 3miHun. Llen
npouec pobotn € npuHagHum Ansg Garatbox, amke X LA napagurma
©araTto KoMy 3Harioma Ta 3py4Ha.



PosnogineHi npoyecu po6oTtn

BoHa TakoX MOXe BWKOPUCTOBYBAaTUCb He nulle ManeHbKUMK
KOMaHgamu. 3a Oonomorow Mogeni ranyxeHHs Git, COTHi po3pobHUKiIB
O[HOYACHO MOXYTb ii BUKOPUCTOBYBATW YCMiLLHO ANst poboTW Had OAHUM
NPOEKTOM 3a A0NOMOrol AECATKIB rifokK.

Mpouec poboTn 3 MeHemKkepoM iHTerpauji

Ockinbkn Git 4O3BONSIE BamM MaTh AeKinbka BigganeHnx CXoBuLy, MOXINMBO
MaTu npouec poboTn, B IKOMY KOXXEH po3pOoOHMK Mae NpaBo Ha 3anuc 4o
BNacHoro nyGniyHoro penosvTopito Ta [AOCTYN Ha YUTaHHA [0
penosuTopiiB iHWNX po3pobHukiB. Llen cueHapii 3a3Buuan BKHOYaE
KaHOHIYHEe cxoBULLE, sike npeacTaBnsie “odiliinnin® npoekT. LLo6 3pobuTn
BHECOK [0 Takoro MpoekTy, Tpeba CTBOPUTU BRacHWiA MNyoniYHMIA KroH
NPOEeKTy Ta HagicnaTtu 3miHM Ao Hboro. [oTiM, BU MoXeTe HaaicnaTu 3anuT
00 CynpoBOMXyBaya rofioOBHOro nNpoekTy, Wwob BiH 3MMB Balli 3MiHW.
CynpoBogkyBay ToA4i MOXe [JodaTu Balle CXOBule $K Bigaanee,
nepeBipuUTU Balli 3MiHW NOKanbHO, 3MMTK X 4O CBOEI TiNKK, Ta HagicnaTtu
00 cBoro penosuTopito. pouec npautoe HACTYNHUM YMHOM (OMBITbCHA
Figure 5-2):

1. CynpoBogxyBay NPOEKTY HaAcuiae 3MiHM [0 CBOro BACHOrO
penosnTopito.

N

. Po3pobHuK KnoHye Lel peno3nTopir Ta pobuTb 3MiHW.

w

. Po3pobHuk Hagcunae 3amiHM Jo CBOET BNAcHOi nyGnivHoi Konii.

N

. Po3pobHuk Hagcunae cynpoBogxyBady nucTa, B SIKOMY MNpPOCUTb
3MUTK AOTO 3MiHU.

5. CynpoBomKyBay [OLA€ CXOBMLie PO3POGHMKA $K BigganeHe Ta
3MMBaE 3MiHW NOKanbHO.

6. CynpoBogxyBay Hagcunae 3nuTi 3MmiHM 4O rOfIOBHOIO PEMO3NTOPItO.

30BPAXEHHA
blessed developer developer 5-2
repository public public
- [poyec pobotu 3
MEHEKEPOM
iHTerpayii.

integration developer developer
manager private private
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Lle ayxe nowmpeHuin npouec poboTn ANg iHCTPYMEHTIB, Wwo 6a3yoTbes
Ha posnoainioBadax, Takux 4k GitHub Ta GitLab, B skux fgyxe nerko
CTBOPUTK DOPK MPOEKTY Ta Hagcunatu A0 HbOro 3MiHW, siki BCi MOXYTb
BaunTtn. OfHieto 3 rofloBHMX NepeBar Upboro Miaxo4y € Te, WO BM MOXeTe
NpoAOBXYyBaTWM MpauoBaTh, a CynpoBOMAKYBa4 FOMOBHOIO PEno3vTOopito
MOX€ 3NUTK Bali 3MiHW Oyab-konu. PO3pOOHUKM He 3MyLUEHi YekaTn Ha
NpoekT, Wwob BOyayBaTM CBOI 3MiHM — KOXHa CTOPOHa MOXe npatoBaTi y
CBOEMY BMacHOMYy TeMri.

Mpouec po6oTH 3 AUKTAaTOPOM Ta NEATEHAHTaMN

Lle Bapiauis npouecy pobotn 3 Garatbma peno3utopismn. 3as3Buyaii BiH
BMKOPUCTOBYETLCH Y BEMUYE3HUX NPOEKTaxX 3 COTHAMMU YYaCHWKIB: OOHUM
CnaBeTHMM MNpuknagom € a4po Linux. Pi3HOMaHITHI meHemxepw iHTerpauii
BigNOBigalOTb 3@ OKpPemi YacTMHM  penosuTopilo; iX  Ha3uBalTb
nevteHaHtamu. Bci nenTeHaHTW MaloTb OAHONO MeHemxepa iHTerpadii,
BigoMoro sik gobposuunueuin guktatop. PenosuTopin gobposnunueoro
aviKkTaTopa Crnyrye 3paskoBMM CXOBULLEM, 3 SIKOrO BCi pO3POBHMKM MaloTb
oTpumyBath 3miHM. [lpouec npauyloe HaCTyNnHUM YMHOM  (OMBITbCSH
Figure 5-3):

1. 3BryariHi po3pobHUKM MpauloloTb Yy BMACHI TEMaTWUYHIN rinui Ta
nepeba3oByOTb CBOK PoOOTY noBepx master. [inka master Ta, Wo B
aukTartopa.

2. JleWTeHaHTX 3nMBalTb TEMATWUYHI TiNKM PO3POOHMKIB OO BRACHUX
rinok master.

3. [luktatop 3nMBa€ rinku nenteHaHTiB master OO rinku gukTaTtopa
master.

4. [luktaTop Haacwunae rinky master OO 3pa3koBOro peno3uTopito, wob
iHLWIi pO3pO6HMKM Mornu nepebasyBaTUCb NOBEPXY HE.
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) blessed

developer | developer developer
public public public

30BPAXEHHA
5-3

[poyec poboru 3
406p03u4INBIUM
ANKTaTOPOM.

Takuin npouec poboTn He € NOLLIMPEHUM, NPOTE MOXeE BYTU KOPUCHUM Y
OyXe BENUKMX MpoekTax, abo B Ayxe iepapxiyHnx cepeposBuwax. BiH
[03BONSIE KePiBHUKY NPOEKTY (QMKTaTopy) generysatv ymmarno npadi Ta
30MpaT BenMKi 4YacTMHM Kogy 3 [eKifbkoX Miclub nepen Tum, $K
iHTerpysatu ix.

Miacymok wopno npouecis po6oTu

Lle peski LWMPOKOBXMBaHI npouecu poboTun, SKi MOXIMBI B pO3nogineHmx
cucTemax, Takux sk Git, npote, sk BU 6aunTe, icHye 6arato MOXIMBOCTEN,
wob BnawTyBaTU peanbHUiA npouec poboTn came Anst Bac. Tenep, Komu
BM (CNoAiBaeMOCb) MOXeTe BM3HA4MTU, ska KoMOGiHauia npouecie pobotu
crnpaule Ans Bac, MM PO3rMsHEMO BinbLl KOHKpPEeTHI npuknagu Toro, sk
OOCSITHYTW TONOBHUX POMnen, HeobXiAHWMX ANS pi3HOMaHITHMX npoueciB. Y
HACTYMHIA Cekuii BW [i3HAeTeCb NPO [AOeKinbka MOWMPEeHUX LabnoHis
BHECEHHS 3MiH 4O NPOEKTY.

Contributing to a Project

The main difficulty with describing how to contribute to a project is that there
are a huge number of variations on how it’s done. Because Git is very flexible,
people can and do work together in many ways, and it’s problematic to de-
scribe how you should contribute - every project is a bit different. Some of the
variables involved are active contributor count, chosen workflow, your commit
access, and possibly the external contribution method.
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The first variable is active contributor count - how many users are actively
contributing code to this project, and how often? In many instances, you’ll have
two or three developers with a few commits a day, or possibly less for some-
what dormant projects. For larger companies or projects, the number of devel-
opers could be in the thousands, with hundreds or thousands of commits com-
ing in each day. This is important because with more and more developers, you
run into more issues with making sure your code applies cleanly or can be easi-
ly merged. Changes you submit may be rendered obsolete or severely broken
by work that is merged in while you were working or while your changes were
waiting to be approved or applied. How can you keep your code consistently up
to date and your commits valid?

The next variable is the workflow in use for the project. Is it centralized, with
each developer having equal write access to the main codeline? Does the
project have a maintainer or integration manager who checks all the patches?
Are all the patches peer-reviewed and approved? Are you involved in that pro-
cess? Is a lieutenant system in place, and do you have to submit your work to
them first?

The next issue is your commit access. The workflow required in order to con-
tribute to a project is much different if you have write access to the project than
if you don’t. If you don’t have write access, how does the project prefer to ac-
cept contributed work? Does it even have a policy? How much work are you
contributing at a time? How often do you contribute?

All these questions can affect how you contribute effectively to a project and
what workflows are preferred or available to you. We’ll cover aspects of each of
these in a series of use cases, moving from simple to more complex; you should
be able to construct the specific workflows you need in practice from these ex-
amples.

Commit Guidelines

Before we start looking at the specific use cases, here’s a quick note about com-
mit messages. Having a good guideline for creating commits and sticking to it
makes working with Git and collaborating with others a lot easier. The Git
project provides a document that lays out a number of good tips for creating
commits from which to submit patches - you can read it in the Git source code
in the Documentation/SubmittingPatches file.

First, you don’t want to submit any whitespace errors. Git provides an easy
way to check for this - before you commit, run git diff --check, which
identifies possible whitespace errors and lists them for you.



Contributing to a Project

30BPAXEHHA
800 bash " >-4
lib/simplegit.rb:5: trailing whitespace. Output Ofgit diff
lib/simplegit.rb:7: trailing whitespace. --check.

lib/simplegit.rb:2@: trailing whitespace.

If you run that command before committing, you can tell if you’re about to
commit whitespace issues that may annoy other developers.

Next, try to make each commit a logically separate changeset. If you can, try
to make your changes digestible - don’t code for a whole weekend on five dif-
ferent issues and then submit them all as one massive commit on Monday.
Even if you don’t commit during the weekend, use the staging area on Monday
to split your work into at least one commit per issue, with a useful message per
commit. If some of the changes modify the same file, try to use git add --
patch to partially stage files (covered in detail in “IHTepakTusHe
iHoekcyBaHHA”). The project snapshot at the tip of the branch is identical
whether you do one commit or five, as long as all the changes are added at
some point, so try to make things easier on your fellow developers when they
have to review your changes. This approach also makes it easier to pull out or
revert one of the changesets if you need to later. “IMepenncyBaHHs icTopii”
describes a number of useful Git tricks for rewriting history and interactively
staging files - use these tools to help craft a clean and understandable history
before sending the work to someone else.

The last thing to keep in mind is the commit message. Getting in the habit of
creating quality commit messages makes using and collaborating with Git a lot
easier. As a general rule, your messages should start with a single line that’s no
more than about 50 characters and that describes the changeset concisely, fol-
lowed by a blank line, followed by a more detailed explanation. The Git project
requires that the more detailed explanation include your motivation for the
change and contrast its implementation with previous behavior - this is a good
guideline to follow. It’s also a good idea to use the imperative present tense in
these messages. In other words, use commands. Instead of “I added tests for”
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or “Adding tests for,” use “Add tests for.” Here is a template originally written by
Tim Pope:

Short (50 chars or less) summary of changes

More detailed explanatory text, if necessary. Wrap it to
about 72 characters or so. In some contexts, the first
line is treated as the subject of an email and the rest of
the text as the body. The blank line separating the
summary from the body is critical (unless you omit the body
entirely); tools like rebase can get confused if you run
the two together.

Further paragraphs come after blank lines.
- Bullet points are okay, too

- Typically a hyphen or asterisk is used for the bullet,
preceded by a single space, with blank lines in
between, but conventions vary here

If all your commit messages look like this, things will be a lot easier for you
and the developers you work with. The Git project has well-formatted commit
messages - try running git log --no-merges there to see what a nicely for-
matted project-commit history looks like.

In the following examples, and throughout most of this book, for the sake of
brevity this book doesn’t have nicely-formatted messages like this; instead, we
use the -moptionto git commit. Do as we say, not as we do.

Private Small Team

The simplest setup you’re likely to encounter is a private project with one or
two other developers. “Private,” in this context, means closed-source - not ac-
cessible to the outside world. You and the other developers all have push ac-
cess to the repository.

In this environment, you can follow a workflow similar to what you might do
when using Subversion or another centralized system. You still get the advan-
tages of things like offline committing and vastly simpler branching and merg-
ing, but the workflow can be very similar; the main difference is that merges
happen client-side rather than on the server at commit time. Let’s see what it
might look like when two developers start to work together with a shared
repository. The first developer, John, clones the repository, makes a change,
and commits locally. (The protocol messages have been replaced with ... in
these examples to shorten them somewhat.)
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# John's Machine
$ 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(-)

The second developer, Jessica, does the same thing - clones the repository
and commits a change:

# Jessica's Machine
$ 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(+), 0 deletions(-)

Now, Jessica pushes her work up to the server:

# Jessica's Machine
$ git push origin master

To jessica@githost:simplegit.git
ledee6b. .fbff5bc master -> master

John tries to push his change up, too:

# John's Machine
$ git push origin master
To john@githost:simplegit.git
! [rejected] master -> master (non-fast forward)
error: failed to push some refs to 'john@githost:simplegit.git'

John isn’t allowed to push because Jessica has pushed in the meantime.
This is especially important to understand if you’re used to Subversion, be-
cause you’ll notice that the two developers didn’t edit the same file. Although
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Subversion automatically does such a merge on the server if different files are
edited, in Git you must merge the commits locally. John has to fetch Jessica’s
changes and merge them in before he will be allowed to push:

$ git fetch origin

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

At this point, John’s local repository looks something like this:

30BPAXEHHA
5-5

John’s divergent
history.

4b078 - ledee ~-— 738ee

™

fbff5

origin/master

John has a reference to the changes Jessica pushed up, but he has to merge
them into his own work before he is allowed to push:

$ git merge origin/master
Merge made by recursive.

TODO | 1+

1 files changed, 1 insertions(+), 0 deletions(-)

The merge goes smoothly - John’s commit history now looks like this:
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4b078 - ledee -— 738ee

N

fbff5

- 72bbc

origin/master

30BPAXEHHA
5-6

John’s repository
after merging
origin/master.

Now, John can test his code to make sure it still works properly, and then he

can push his new merged work up to the server:
$ git push origin master
To john@githost:simplegit.git

fbff5bc..72bbc59 master -> master

Finally, John’s commit history looks like this:

4b@78 - ledee ~-— 738ee

AN

fbff5

o 72bbc

origin/master

30BPAXEHHA
5-7

John’s history after
pushing to the
origin server.

In the meantime, Jessica has been working on a topic branch. She’s created
a topic branch called issue54 and done three commits on that branch. She

hasn’t fetched John’s changes yet, so her commit history looks like this:
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Jessica’s topic
branch.

“I

4b@78 - ledee @ =— fbffs —— 8149a = — 23ac6 = 4afa2

I.-

origin/master

Jessica wants to sync up with John, so she fetches:

# Jessica's Machine
$ git fetch origin

From jessica@githost:simplegit

fbff5bc..72bbc59 master -> origin/master

That pulls down the work John has pushed up in the meantime. Jessica’s
history now looks like this:

30BPAXEHHA
5-9

Jessica’s history
after fetching John’s
changes.

N
Y

4b078 - ledee = fbffs —— 814%9a = 23ac6 = 4af42
> AN
738ee - 72bbc
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Jessica thinks her topic branch is ready, but she wants to know what she has
to merge into her work so that she can push. She runs git log to find out:

$ git log --no-merges issue54..origin/master
commit 738ee872852dfaadd6634e0dea7a324040193016
Author: John Smith <jsmith@example.com>

Date: Fri May 29 16:01:27 2009 -0700

removed invalid default value
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The issue54..origin/master syntax is a log filter that asks Git to only
show the list of commits that are on the latter branch (in this case origin/
master) that are not on the first branch (in this case issue54). We’'ll go over
this syntax in detail in “IHTepBanu komiTis”.

For now, we can see from the output that there is a single commit that John
has made that Jessica has not merged in. If she merges origin/master, thatis
the single commit that will modify her local work.

Now, Jessica can merge her topic work into her master branch, merge John’s
work (origin/master) into her master branch, and then push back to the
server again. First, she switches back to her master branch to integrate all this
work:

$ git checkout master
Switched to branch 'master'
Your branch is behind 'origin/master' by 2 commits, and can be fast-forwarded.

She can merge either origin/master or issue54 first - they’re both up-
stream, so the order doesn’t matter. The end snapshot should be identical no
matter which order she chooses; only the history will be slightly different. She
chooses to merge in issue54 first:

$ git merge issue54
Updating fbff5bc..4af4298

Fast forward

README | i &

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

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

No problems occur; as you can see it was a simple fast-forward. Now Jessica
merges in John’s work (origin/master):

$ git merge origin/master
Auto-merging lib/simplegit.rb
Merge made by recursive.
1ib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

Everything merges cleanly, and Jessica’s history looks like this:
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Y
Jessica’s history abe7s ledee = foffs = 8149 = 23ac6 = 4afaz
after merging John’s b A A A
changes. 738ee = 72bbc = 8859¢
A
Now origin/master is reachable from Jessica’s master branch, so she
should be able to successfully push (assuming John hasn’t pushed again in the
meantime):
$ git push origin master
To jessica@githost:simplegit.git
72bbc59..8059c15 master -> master
Each developer has committed a few times and merged each other’s work
successfully.
IQEPANE?
Y
Jessica’s history abe7s = ledee = foffs = 8149 = 2ac6 = dafaz
after pushing all b A A Al
changes back to the 738ee - T2bbc - 8859c
server. 1

origin/master

That is one of the simplest workflows. You work for a while, generally in a
topic branch, and merge into your master branch when it’s ready to be integra-
ted. When you want to share that work, you merge it into your own master
branch, then fetch and merge origin/master if it has changed, and finally

push to the master branch on the server. The general sequence is something
like this:
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git clone
git commit
< git clone
git commit
git push
git fetch
git merge
- git push
- git fetch
git merge
git push
git fetch

Jessica Server John

30BPAXEHHA
5-12

General sequence of
events for a simple

multiple-developer
Git workflow.

Private Managed Team

In this next scenario, you’ll look at contributor roles in a larger private group.
You’ll learn how to work in an environment where small groups collaborate on
features and then those team-based contributions are integrated by another
party.

Let’s say that John and Jessica are working together on one feature, while
Jessica and Josie are working on a second. In this case, the company is using a
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type of integration-manager workflow where the work of the individual groups
is integrated only by certain engineers, and the master branch of the main repo
can be updated only by those engineers. In this scenario, all work is done in
team-based branches and pulled together by the integrators later.

Let’s follow Jessica’s workflow as she works on her two features, collaborat-
ing in parallel with two different developers in this environment. Assuming she
already has her repository cloned, she decides to work on featureaA first. She
creates a new branch for the feature and does some work on it there:

# Jessica's Machine

$ 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(-)

At this point, she needs to share her work with John, so she pushes her fea-
tureA branch commits up to the server. Jessica doesn’t have push access to

the master branch - only the integrators do - so she has to push to another
branch in order to collaborate with John:

$ git push -u origin featureA

To jessica@githost:simplegit.git
* [new branch] featureA -> featureA

Jessica e-mails John to tell him that she’s pushed some work into a branch
named featureA and he can look at it now. While she waits for feedback from
John, Jessica decides to start working on featureB with Josie. To begin, she
starts a new feature branch, basing it off the server’s master branch:

# Jessica's Machine

$ git fetch origin

$ git checkout -b featureB origin/master
Switched to a new branch 'featureB'

Now, Jessica makes a couple of commits on the featureB branch:

$ vim lib/simplegit.rb
$ git commit -am 'made the 1s-tree function recursive'
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[featureB e5b0fdc] made the 1ls-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(+), 0 deletions(-)

Jessica’s repository looks like this:

Contributing to a Project

featureA

4b0o78 - ledee - 33009

™

e5baf - 85127

featureB

30BPAXEHHA
5-13

Jessica’s initial
commit history.

She’s ready to push up her work, but gets an e-mail from Josie that a branch
with some initial work on it was already pushed to the server as featureBee.
Jessica first needs to merge those changes in with her own before she can push
to the server. She can then fetch Josie’s changes down with git fetch:

$ git fetch origin

From jessica@githost:simplegit
* [new branch] featureBee -> origin/featureBee

Jessica can now merge this into the work she did with git merge:

$ git merge origin/featureBee
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 4 ++++
1 files changed, 4 insertions(+), 0 deletions(-)
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There is a bit of a problem - she needs to push the merged work in her fea-
tureB branch to the featureBee branch on the server. She can do so by speci-
fying the local branch followed by a colon (:) followed by the remote branch to
the git push command:

$ git push -u origin featureB:featureBee

To jessica@githost:simplegit.git
fba9af8..cd685d1 featureB -> featureBee

This is called a refspec. See “The Refspec” for a more detailed discussion of
Git refspecs and different things you can do with them. Also notice the -u flag;
this is short for --set-upstream, which configures the branches for easier
pushing and pulling later.

Next, John e-mails Jessica to say he’s pushed some changes to the featur-
eA branch and asks her to verify them. She runs a git fetch to pull down
those changes:

$ git fetch origin

From jessica@githost:simplegit
3300904..3ad881d featureA -> origin/featureA

Then, she can see what has been changed with git log:

$ git log featureA..origin/featureA

commit aad881d154acdaeb2b6b18eabe827ed8a6d671e6
Author: John Smith <jsmith@example.com>

Date: Fri May 29 19:57:33 2009 -0700

changed log output to 30 from 25
Finally, she merges John’s work into her own featureA branch:

$ git checkout featureA
Switched to branch 'featureA'
$ git merge origin/featureA
Updating 3300904..aad881d
Fast forward
lib/simplegit.rb | 10+ttt
1 files changed, 9 insertions(+), 1 deletions(-)



Jessica wants to tweak something, so she commits again and then pushes
this back up to the server:

$ git commit -am 'small tweak'

[featureA 774b3ed] small tweak

1 files changed, 1 insertions(+), 1 deletions(-)
$ git push

To jessica@githost:simplegit.git
3300904..774b3ed featureA -> featureA

Jessica’s commit history now looks something like this:
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origin/
featureA
|
\J
4b078  =-— ledee  =— 33009 = aadg88 = 774b3

\

esbef - 85127 -— cd685

TT——— fbad -
g2e featureB

origin/
featureBee

30BPAXEHHA
5-14

Jessica’s history
after committing on
a feature branch.

Jessica, Josie, and John inform the integrators that the featureA and fea-
tureBee branches on the server are ready for integration into the mainline. Af-
fterthe integrators merge these branches into the mainline, a fetch will bring
down the new merge commit, making the history look like this:
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5-15 fr:eraltgulpérn
essica’s histo
{y‘ter mergingrl}))oth m geatusel
her topic branches. Y Y
4b@78 - ledee - 33009 = aadg8 = 77463 = 5399
SN
\ | esbof < 85127 < cdess

——  fba%a =
featureB

origin/
featureBee

e
I:‘

Many groups switch to Git because of this ability to have multiple teams
working in parallel, merging the different lines of work late in the process. The
ability of smaller subgroups of a team to collaborate via remote branches
without necessarily having to involve or impede the entire team is a huge bene-
fit of Git. The sequence for the workflow you saw here is something like this:
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) . server: server:
Jessica Josie John featureA featureBee

git commit ./
(A))

Nl

git push origin featureA
(/ git commit
\
- git fetch origin
f git merge
'\i (A)
it push origin featureA _ |
- .
( git commit
\ B
\\*-( )
git push origin featureBee
git commitf/
(B)
\t git fetch origin
git mergef/,
(B)
AN
-~ git| push origin featureB:featureBege -
git fetch orfigin
git merqef/’
(AJ\\‘-
git commitf/
(A
\*_ ‘git push origin featureA

Jessica Josie John server: server:
featureA featureBee

-

30BPAXEHHA
5-16

Basic sequence of
this managed-team
workflow.

Forked Public Project

Contributing to public projects is a bit different. Because you don’t have the
permissions to directly update branches on the project, you have to get the
work to the maintainers some other way. This first example describes contribu-
ting via forking on Git hosts that support easy forking. Many hosting sites sup-
port this (including GitHub, BitBucket, Google Code, repo.or.cz, and others),
and many project maintainers expect this style of contribution. The next sec-
tion deals with projects that prefer to accept contributed patches via e-mail.
First, you’ll probably want to clone the main repository, create a topic
branch for the patch or patch series you’re planning to contribute, and do your

work there. The sequence looks basically like this:
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$ git clone (url)

$ cd project

$ git checkout -b featureA
# (work)

$ git commit

# (work)

$ git commit

You may want to use rebase -1 to squash your work down to a single
commit, or rearrange the work in the commits to make the patch easier
for the maintainer to review — see “lNepenucysaHHs ictopii” for more infor-
mation about interactive rebasing.

When your branch work is finished and you’re ready to contribute it back to
the maintainers, go to the original project page and click the “Fork” button, cre-
ating your own writable fork of the project. You then need to add in this new
repository URL as a second remote, in this case named myfork:

$ git remote add myfork (url)

Then you need to push your work up to it. It’s easiest to push the topic
branch you’re working on up to your repository, rather than merging into your
master branch and pushing that up. The reason is that if the work isn’t accept-
ed or is cherry picked, you don’t have to rewind your master branch. If the
maintainers merge, rebase, or cherry-pick your work, you’ll eventually get it
back via pulling from their repository anyhow:

$ git push -u myfork featureA

When your work has been pushed up to your fork, you need to notify the
maintainer. This is often called a pull request, and you can either generate it via
the website - GitHub has its own Pull Request mechanism that we’ll go over in
Chapter 6 - or you can run the git request-pull command and e-mail the
output to the project maintainer manually.

The request-pull command takes the base branch into which you want
your topic branch pulled and the Git repository URL you want them to pull
from, and outputs a summary of all the changes you’re asking to be pulled in.
For instance, if Jessica wants to send John a pull request, and she’s done two
commits on the topic branch she just pushed up, she can run this:
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$ 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

1ib/simplegit.rb | 10 ++++t+ttt-
1 files changed, 9 insertions(+), 1 deletions(-)

The output can be sent to the maintainer-it tells them where the work was
branched from, summarizes the commits, and tells where to pull this work
from.

On a project for which you’re not the maintainer, it’s generally easier to have
a branch like master always track origin/master and to do your work in top-
ic branches that you can easily discard if they’re rejected. Having work themes
isolated into topic branches also makes it easier for you to rebase your work if
the tip of the main repository has moved in the meantime and your commits no
longer apply cleanly. For example, if you want to submit a second topic of work
to the project, don’t continue working on the topic branch you just pushed up -
start over from the main repository’s master branch:

$ git checkout -b featureB origin/master
# (work)

$ git commit

$ git push myfork featureB

# (email maintainer)

$ git fetch origin

Now, each of your topics is contained within a silo - similar to a patch queue
- that you can rewrite, rebase, and modify without the topics interfering or in-
terdepending on each other, like so:
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featureBwork. -
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Let’s say the project maintainer has pulled in a bunch of other patches and
tried your first branch, but it no longer cleanly merges. In this case, you can try
to rebase that branch on top of origin/master, resolve the conflicts for the
maintainer, and then resubmit your changes:
$ git checkout featureA
$ git rebase origin/master
$ git push -f myfork featureA
This rewrites your history to now look like Figure 5-18.
30BPAXEHHA
5-18

Commit history after
featureAwork.

Y

4be78 - ledee - 33009

\ >

“" deeeh - 2 =
- Eanf
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Because you rebased the branch, you have to specify the -f to your push
command in order to be able to replace the featureA branch on the server
with a commit that isn’t a descendant of it. An alternative would be to push this
new work to a different branch on the server (perhaps called featureAv2).

Let’s look at one more possible scenario: the maintainer has looked at work
in your second branch and likes the concept but would like you to change an
implementation detail. You’ll also take this opportunity to move the work to be
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based off the project’s current master branch. You start a new branch based off
the current origin/master branch, squash the featureB changes there, re-
solve any conflicts, make the implementation change, and then push that up as
a new branch:

$ git checkout -b featureBv2 origin/master
$ git merge --squash featureB

# (change implementation)

$ git commit

$ git push myfork featureBv2

The - -squash option takes all the work on the merged branch and squash-
es it into one changeset producing the repository state as if a real merge hap-
pened, without actually making a merge commit. This means your future com-
mit will have one parent only and allows you to introduce all the changes from
another branch and then make more changes before recording the new com-
mit. Also the - -no-commit option can be useful to delay the merge commit in
case of the default merge process.

Now you can send the maintainer a message that you’ve made the reques-
ted changes and they can find those changes in your featureBv2 branch.

- 30BPAXEHHS
\ Y o, A7T4d e Commit history after
4b078 - ledee - 33009 featurer2W0rk.

\

Public Project over E-Mail

Many projects have established procedures for accepting patches - you’ll need
to check the specific rules for each project, because they will differ. Since there
are several older, larger projects which accept patches via a developer mailing
list, we’ll go over an example of that now.

The workflow is similar to the previous use case - you create topic branches
for each patch series you work on. The difference is how you submit them to
the project. Instead of forking the project and pushing to your own writable ver-
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sion, you generate e-mail versions of each commit series and e-mail them to
the developer mailing list:

$ git checkout -b topicA
# (work)

$ git commit

# (work)

$ git commit

Now you have two commits that you want to send to the mailing list. You use
git format-patch to generate the mbox-formatted files that you can e-mail
to the list - it turns each commit into an e-mail message with the first line of the
commit message as the subject and the rest of the message plus the patch that
the commit introduces as the body. The nice thing about this is that applying a
patch from an e-mail generated with format-patch preserves all the commit
information properly.

$ git format-patch -M origin/master
0001-add-limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

The format-patch command prints out the names of the patch files it cre-

ates. The -M switch tells Git to look for renames. The files end up looking like
this:

$ 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/lib/simplegit.rb
@@ -14,7 +14,7 @@ class SimpleGit
end

186



def log(treeish = 'master')

- command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
end

def 1s_tree(treeish = 'master')

2.1.0

You can also edit these patch files to add more information for the e-mail list
that you don’t want to show up in the commit message. If you add text between
the - - - line and the beginning of the patch (the diff --git line), then devel-
opers can read it; but applying the patch excludes it.

To e-mail this to a mailing list, you can either paste the file into your e-mail
program or send it via a command-line program. Pasting the text often causes
formatting issues, especially with “smarter” clients that don’t preserve new-
lines and other whitespace appropriately. Luckily, Git provides a tool to help
you send properly formatted patches via IMAP, which may be easier for you.
We’'ll demonstrate how to send a patch via Gmail, which happens to be the e-
mail agent we know best; you can read detailed instructions for a number of
mail programs at the end of the aforementioned Documentation/Submit-
tingPatches file in the Git source code.

First, you need to set up the imap section in your ~/.gitconfig file. You
can set each value separately with a series of git config commands, or you
can add them manually, but in the end your config file should look something
like this:

[imap]
folder = "[Gmail]/Drafts"
host = imaps://imap.gmail.com
user = user@gmail.com
pass = p4ssword
port = 993
sslverify = false

If your IMAP server doesn’t use SSL, the last two lines probably aren’t neces-
sary, and the host value will be imap:// instead of imaps://. When that is set
up, you can use git imap-send to place the patch series in the Drafts folder of
the specified IMAP server:

$ cat *.patch |git imap-send
Resolving imap.gmail.com... ok
Connecting to [74.125.142.109]:993... ok

Contributing to a Project
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Logging in...
sending 2 messages
100% (2/2) done

At this point, you should be able to go to your Drafts folder, change the To
field to the mailing list you’re sending the patch to, possibly CC the maintainer
or person responsible for that section, and send it off.

You can also send the patches through an SMTP server. As before, you can
set each value separately with a series of git config commands, or you can
add them manually in the sendemail section in your ~/ .gitconfigfile:

[sendemail]
smtpencryption = tls
smtpserver = smtp.gmail.com
smtpuser = user@gmail.com
smtpserverport = 587

After this is done, you can use git send-email to send your patches:

$ git send-email *.patch

0001-added-limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

Who should the emails appear to be from? [Jessica Smith <jessica@example.com>]
Emails will be sent from: Jessica Smith <jessica@example.com>

Who should the emails be sent to? jessica@example.com

Message-ID to be used as In-Reply-To for the first email? y

Then, Git spits out a bunch of log information looking something like this for
each patch you’re sending:

(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>

X-Mailer: git-send-email 1.6.2.rc1.20.g8c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK
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Summary

This section has covered a number of common workflows for dealing with sev-
eral very different types of Git projects you’re likely to encounter, and intro-
duced a couple of new tools to help you manage this process. Next, you’ll see
how to work the other side of the coin: maintaining a Git project. You’ll learn
how to be a benevolent dictator or integration manager.

Maintaining a Project

In addition to knowing how to effectively contribute to a project, you'll likely
need to know how to maintain one. This can consist of accepting and applying
patches generated via format-patch and e-mailed to you, or integrating
changes in remote branches for repositories you’ve added as remotes to your
project. Whether you maintain a canonical repository or want to help by verify-
ing or approving patches, you need to know how to accept work in a way that is
clearest for other contributors and sustainable by you over the long run.

Working in Topic Branches

When you’re thinking of integrating new work, it’s generally a good idea to try it
out in a topic branch - a temporary branch specifically made to try out that
new work. This way, it’s easy to tweak a patch individually and leave it if it’s not
working until you have time to come back to it. If you create a simple branch
name based on the theme of the work you’re going to try, such as ruby_c1i-
ent or something similarly descriptive, you can easily remember it if you have
to abandon it for a while and come back later. The maintainer of the Git project
tends to namespace these branches as well - such as sc/ruby_client, where
sc is short for the person who contributed the work. As you’ll remember, you
can create the branch based off your master branch like this:

$ git branch sc/ruby_client master

Or, if you want to also switch to it immediately, you can use the checkout -
b option:

$ git checkout -b sc/ruby_client master

Maintaining a Project
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Now you’re ready to add your contributed work into this topic branch and
determine if you want to merge it into your longer-term branches.

Applying Patches from E-mail

If you receive a patch over e-mail that you need to integrate into your project,
you need to apply the patch in your topic branch to evaluate it. There are two
ways to apply an e-mailed patch: with git apply or with git am.

APPLYING A PATCH WITH APPLY

If you received the patch from someone who generated it with the git diff or
a Unix diff command (which is not recommended; see the next section), you
can apply it with the git apply command. Assuming you saved the patch
at /tmp/patch-ruby-client.patch, you can apply the patch like this:

$ git apply /tmp/patch-ruby-client.patch

This modifies the files in your working directory. It’s almost identical to run-
ning a patch -pl command to apply the patch, although it’s more paranoid
and accepts fewer fuzzy matches than patch. It also handles file adds, deletes,
and renames if they’re described in the git diff format, which patch won’t
do. Finally, git apply is an “apply all or abort all” model where either every-
thing is applied or nothing is, whereas patch can partially apply patchfiles,
leaving your working directory in a weird state. git apply is overall much
more conservative than patch. It won’t create a commit for you - after running
it, you must stage and commit the changes introduced manually.

You can also use git apply to see if a patch applies cleanly before you try ac-
tually applyingit-youcanrungit apply --check with the patch:

$ git apply --check 0001-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply

If there is no output, then the patch should apply cleanly. This command al-
so exits with a non-zero status if the check fails, so you can use it in scripts if
you want.
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APPLYING A PATCH WITH AM

If the contributor is a Git user and was good enough to use the format-patch
command to generate their patch, then your job is easier because the patch
contains author information and a commit message for you. If you can, encour-
age your contributors to use format-patch instead of diff to generate patch-
es for you. You should only have to use git apply for legacy patches and
things like that.

To apply a patch generated by format-patch, you use git am. Technically,
git amis built to read an mbox file, which is a simple, plain-text format for
storing one or more e-mail messages in one text file. It looks something like
this:

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

This is the beginning of the output of the format-patch command that you
saw in the previous section. This is also a valid mbox e-mail format. If someone
has e-mailed you the patch properly using git send-email, and you download
that into an mbox format, then you can point git am to that mbox file, and it
will start applying all the patches it sees. If you run a mail client that can save
several e-mails out in mbox format, you can save entire patch series into a file
and then use git am to apply them one at a time.

However, if someone uploaded a patch file generated via format-patch to
a ticketing system or something similar, you can save the file locally and then
pass that file saved on your disk to git amto apply it:

$ git am 0001-1limit-log-function.patch
Applying: add limit to log function

You can see that it applied cleanly and automatically created the new com-
mit for you. The author information is taken from the e-mail’s From and Date
headers, and the message of the commit is taken from the Subject and body
(before the patch) of the e-mail. For example, if this patch was applied from the
mbox example above, the commit generated would look something like this:

Maintaining a Project
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$ 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 09:19:06 2009 -0700
add limit to log function

Limit log functionality to the first 20

The Commit information indicates the person who applied the patch and the
time it was applied. The Author information is the individual who originally
created the patch and when it was originally created.

But it’s possible that the patch won’t apply cleanly. Perhaps your main
branch has diverged too far from the branch the patch was built from, or the
patch depends on another patch you haven’t applied yet. In that case, the git
am process will fail and ask you what you want to do:

$ git am 0001-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 0001.

When you have resolved this problem run "git am --resolved".

If you would prefer to skip this patch, instead run "git am --skip".
To restore the original branch and stop patching run "git am --abort".

This command puts conflict markers in any files it has issues with, much like
a conflicted merge or rebase operation. You solve this issue much the same way
- edit the file to resolve the conflict, stage the new file, and then run git am --
resolved to continue to the next patch:

S (fix the file)

$ git add ticgit.gemspec

$ git am --resolved

Applying: seeing if this helps the gem

If you want Git to try a bit more intelligently to resolve the conflict, you can
pass a -3 option to it, which makes Git attempt a three-way merge. This option
isn’t on by default because it doesn’t work if the commit the patch says it was
based on isn’t in your repository. If you do have that commit - if the patch was
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based on a public commit - then the -3 option is generally much smarter about
applying a conflicting patch:

$ git am -3 0001-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.

In this case, this patch had already been applied. Without the -3 option, it
looks like a conflict.

If you’re applying a number of patches from an mbox, you can also run the
am command in interactive mode, which stops at each patch it finds and asks if
you want to apply it:

$ git am -3 -1 mbox
Commit Body 1is:

Apply? [yles/[n]o/[e]ldit/[v]iew patch/[a]ccept all

This is nice if you have a number of patches saved, because you can view the
patch first if you don’t remember what it is, or not apply the patch if you've al-
ready done so.

When all the patches for your topic are applied and committed into your
branch, you can choose whether and how to integrate them into a longer-
running branch.

Checking Out Remote Branches

If your contribution came from a Git user who set up their own repository, push-
ed a number of changes into it, and then sent you the URL to the repository and
the name of the remote branch the changes are in, you can add them as a re-
mote and do merges locally.

For instance, if Jessica sends you an e-mail saying that she has a great new
feature in the ruby-client branch of her repository, you can test it by adding
the remote and checking out that branch locally:

Maintaining a Project
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$ git remote add jessica git://github.com/jessica/myproject.git
$ git fetch jessica
$ git checkout -b rubyclient jessica/ruby-client

If she e-mails you again later with another branch containing another great
feature, you can fetch and check out because you already have the remote set-
up.

This is most useful if you’re working with a person consistently. If someone
only has a single patch to contribute once in a while, then accepting it over e-
mail may be less time consuming than requiring everyone to run their own
server and having to continually add and remove remotes to get a few patches.
You’re also unlikely to want to have hundreds of remotes, each for someone
who contributes only a patch or two. However, scripts and hosted services may
make this easier - it depends largely on how you develop and how your contrib-
utors develop.

The other advantage of this approach is that you get the history of the com-
mits as well. Although you may have legitimate merge issues, you know where
in your history their work is based; a proper three-way merge is the default
rather than having to supply a -3 and hope the patch was generated off a pub-
lic commit to which you have access.

If you aren’t working with a person consistently but still want to pull from
them in this way, you can provide the URL of the remote repository to the git
pull command. This does a one-time pull and doesn’t save the URL as a re-
mote reference:

$ git pull https://github.com/onetimeguy/project
From https://github.com/onetimeguy/project

* branch HEAD -> FETCH_HEAD
Merge made by recursive.

Determining What Is Introduced

Now you have a topic branch that contains contributed work. At this point, you
can determine what you’d like to do with it. This section revisits a couple of
commands so you can see how you can use them to review exactly what you’ll
be introducing if you merge this into your main branch.

It’s often helpful to get a review of all the commits that are in this branch but
that aren’t in your master branch. You can exclude commits in the master
branch by adding the --not option before the branch name. This does the
same thing as the master. .contrib format that we used earlier. For example,



if your contributor sends you two patches and you create a branch called con-
trib and applied those patches there, you can run this:

$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d484f118
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Oct 24 09:53:59 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

To see what changes each commit introduces, remember that you can pass
the -p option to git log and it will append the diff introduced to each com-
mit.

To see a full diff of what would happen if you were to merge this topic
branch with another branch, you may have to use a weird trick to get the cor-
rect results. You may think to run this:

$ git diff master

This command gives you a diff, but it may be misleading. If your master
branch has moved forward since you created the topic branch from it, then
you’ll get seemingly strange results. This happens because Git directly com-
pares the snapshots of the last commit of the topic branch you’re on and the
snapshot of the last commit on the master branch. For example, if you’ve add-
ed a line in a file on the master branch, a direct comparison of the snapshots
will look like the topic branch is going to remove that line.

If master is a direct ancestor of your topic branch, this isn’t a problem; but if
the two histories have diverged, the diff will look like you’re adding all the new
stuff in your topic branch and removing everything unique to the master
branch.

What you really want to see are the changes added to the topic branch - the
work you’ll introduce if you merge this branch with master. You do that by hav-
ing Git compare the last commit on your topic branch with the first common
ancestor it has with the master branch.
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Technically, you can do that by explicitly figuring out the common ancestor
and then running your diff on it:

$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfec6elcab49
$ git diff 36c7db

However, that isn’t convenient, so Git provides another shorthand for doing
the same thing: the triple-dot syntax. In the context of the diff command, you
can put three periods after another branch to do a diff between the last com-
mit of the branch you’re on and its common ancestor with another branch:

$ git diff master...contrib

This command shows you only the work your current topic branch has intro-
duced since its common ancestor with master. That is a very useful syntax to
remember.

Integrating Contributed Work

When all the work in your topic branch is ready to be integrated into a more
mainline branch, the question is how to do it. Furthermore, what overall work-
flow do you want to use to maintain your project? You have a number of
choices, so we’ll cover a few of them.

MERGING WORKFLOWS

One simple workflow merges your work into your master branch. In this sce-
nario, you have a master branch that contains basically stable code. When you
have work in a topic branch that you’ve done or that someone has contributed
and you’ve verified, you merge it into your master branch, delete the topic
branch, and then continue the process. If we have a repository with work in two
branches named ruby_client and php_client that looks like Figure 5-20
and merge ruby_client first and then php_client next, then your history
will end up looking like Figure 5-21.
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php_client

That is probably the simplest workflow, but it can possibly be problematic if
you’re dealing with larger or more stable projects where you want to be really
careful about what you introduce.

If you have a more important project, you might want to use a two-phase
merge cycle. In this scenario, you have two long-running branches, master and
develop, in which you determine that master is updated only when a very sta-
ble release is cut and all new code is integrated into the develop branch. You
regularly push both of these branches to the public repository. Each time you
have a new topic branch to merge in (Figure 5-22), you merge it into develop
(Figure 5-23); then, when you tag a release, you fast-forward master to wher-
ever the now-stable develop branch is (Figure 5-24).
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5-22
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After a topic branch

=2

merge. c1l S c2 - c5 - C6
c3 - ca

30BPAXEHHA

After a project

release. c1 - c2 - cs - c6
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This way, when people clone your project’s repository, they can either check

out master to build the latest stable version and keep up to date on that easily,
or they can check out develop, which is the more cutting-edge stuff. You can
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also continue this concept, having an integrate branch where all the work is
merged together. Then, when the codebase on that branch is stable and passes
tests, you merge it into a develop branch; and when that has proven itself sta-
ble for a while, you fast-forward your master branch.

LARGE-MERGING WORKFLOWS

The Git project has four long-running branches: master, next, and pu (pro-
posed updates) for new work, and maint for maintenance backports. When
new work is introduced by contributors, it’s collected into topic branches in the
maintainer’s repository in a manner similar to what we’ve described (see
Figure 5-25). At this point, the topics are evaluated to determine whether
they’re safe and ready for consumption or whether they need more work. If
they’re safe, they’re merged into next, and that branch is pushed up so every-
one can try the topics integrated together.
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c3 - c4 tv/rebase-stat

cs - C6 jk/clone-checkout

c7 - c8 db/push-cleanup
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30BPAXEHHA
5-25

Managing a complex
series of parallel
contributed topic
branches.

If the topics still need work, they’re merged into pu instead. When it’s deter-
mined that they’re totally stable, the topics are re-merged into master and are
then rebuilt from the topics that were in next but didn’t yet graduate to mas-
ter. This means master almost always moves forward, next is rebased occa-
sionally, and pu is rebased even more often:
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When a topic branch has finally been merged into master, it’s removed from
the repository. The Git project also has a maint branch that is forked off from
the last release to provide backported patches in case a maintenance release is
required. Thus, when you clone the Git repository, you have four branches that
you can check out to evaluate the project in different stages of development,
depending on how cutting edge you want to be or how you want to contribute;
and the maintainer has a structured workflow to help them vet new contribu-
tions.

REBASING AND CHERRY PICKING WORKFLOWS

Other maintainers prefer to rebase or cherry-pick contributed work on top of
their master branch, rather than merging it in, to keep a mostly linear history.
When you have work in a topic branch and have determined that you want to
integrate it, you move to that branch and run the rebase command to rebuild
the changes on top of your current master (or develop, and so on) branch. If
that works well, you can fast-forward your master branch, and you’ll end up
with a linear project history.

The other way to move introduced work from one branch to another is to
cherry-pick it. A cherry-pick in Git is like a rebase for a single commit. It takes
the patch that was introduced in a commit and tries to reapply it on the branch
you’re currently on. This is useful if you have a number of commits on a topic
branch and you want to integrate only one of them, or if you only have one
commit on a topic branch and you’d prefer to cherry-pick it rather than run re-
base. For example, suppose you have a project that looks like this:



Maintaining a Project

30BPAXEHHA
5-27

Example history
before a cherry-pick.

@b743 - abb4dc - f42c5

™

e43ab -—— S5ddae

If you want to pull commit e43a6 into your master branch, you can run

$ git cherry-pick e43a6fd3e94888d76779ad79fb568ed180e5fcdf

Finished one cherry-pick.

[master]: created aGa41a9: "More friendly message when locking the index fails."
3 files changed, 17 insertions(+), 3 deletions(-)

This pulls the same change introduced in e43a6, but you get a new commit
SHA-1 value, because the date applied is different. Now your history looks like
this:

30BPAXEHHA
5-28

History after cherry-
picking a commit on

0b743 - abbdc - f42¢5 - afadl a topic branch.

e43a6 5ddae
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Now you can remove your topic branch and drop the commits you didn’t
want to pullin.

RERERE

If you're doing lots of merging and rebasing, or you’re maintaining a long-lived
topic branch, Git has a feature called “rerere” that can help.

Rerere stands for “reuse recorded resolution” - it’s a way of shortcutting
manual conflict resolution. When rerere is enabled, Git will keep a set of pre-
and post-images from successful merges, and if it notices that there’s a conflict
that looks exactly like one you’ve already fixed, it’ll just use the fix from last
time, without bothering you with it.

This feature comes in two parts: a configuration setting and a command. The
configuration setting is rerere.enabled, and it’s handy enough to put in your
global config:

$ git config --global rerere.enabled true

Now, whenever you do a merge that resolves conflicts, the resolution will be
recorded in the cache in case you need it in the future.

If you need to, you can interact with the rerere cache using the git rerere
command. When it’s invoked alone, Git checks its database of resolutions and
tries to find a match with any current merge conflicts and resolve them (al-
though this is done automatically if rerere.enabled is set to true). There are
also subcommands to see what will be recorded, to erase specific resolution
from the cache, and to clear the entire cache. We will cover rerere in more detail
in “Rerere”.

Tagging Your Releases

When you’ve decided to cut a release, you’ll probably want to drop a tag so you
can re-create that release at any point going forward. You can create a new tag
as discussed in Chapter 2. If you decide to sign the tag as the maintainer, the
tagging may look something like this:

$ 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



If you do sign your tags, you may have the problem of distributing the public
PGP key used to sign your tags. The maintainer of the Git project has solved this
issue by including their public key as a blob in the repository and then adding a
tag that points directly to that content. To do this, you can figure out which key
you want by running gpg - -list-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  20489/45D02282 2009-02-09 [expires: 2010-02-09]

Then, you can directly import the key into the Git database by exporting it
and piping that through git hash-object, which writes a new blob with
those contents into Git and gives you back the SHA-1 of the blob:

S gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71ac3f9ba29fe5775b92

Now that you have the contents of your key in Git, you can create a tag that
points directly to it by specifying the new SHA-1 value that the hash-object
command gave you:

Maintaining a Project

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec71ac3f9ba29fe5775b92

If yourun git push --tags,the maintainer-pgp-pub tag will be shared
with everyone. If anyone wants to verify a tag, they can directly import your
PGP key by pulling the blob directly out of the database and importing it into
GPG:

$ git show maintainer-pgp-pub | gpg --import

They can use that key to verify all your signed tags. Also, if you include in-
structions in the tag message, running git show <tag> will let you give the
end user more specific instructions about tag verification.
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Generating a Build Number

Because Git doesn’t have monotonically increasing numbers like v123 or the
equivalent to go with each commit, if you want to have a human-readable
name to go with a commit, you can run git describe on that commit. Git
gives you the name of the nearest tag with the number of commits on top of
that tag and a partial SHA-1 value of the commit you’re describing:

$ git describe master
v1.6.2-rc1-20-g8c5b85¢c

This way, you can export a snapshot or build and name it something under-
standable to people. In fact, if you build Git from source code cloned from the
Git repository, git --version gives you something that looks like this. If
you’re describing a commit that you have directly tagged, it gives you the tag
name.

The git describe command favors annotated tags (tags created with the
-3 or -s flag), so release tags should be created this way if you’re using git
describe, to ensure the commit is named properly when described. You can
also use this string as the target of a checkout or show command, although it
relies on the abbreviated SHA-1 value at the end, so it may not be valid forever.
For instance, the Linux kernel recently jumped from 8 to 10 characters to ensure
SHA-1 object uniqueness, so older git describe output names were invalida-
ted.

Preparing a Release

Now you want to release a build. One of the things you’ll want to do is create an
archive of the latest snapshot of your code for those poor souls who don’t use
Git. The command to do thisis git archive:

$ git archive master --prefix='project/' | gzip > 'git describe master .tar.gz
$ ls *.tar.gz
v1.6.2-rc1-20-g8c5b85c.tar.gz

If someone opens that tarball, they get the latest snapshot of your project
under a project directory. You can also create a zip archive in much the same
way, but by passing the - -format=zip optiontogit archive:
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$ git archive master --prefix='project/' --format=zip > 'git describe master'.zip

You now have a nice tarball and a zip archive of your project release that you
can upload to your website or e-mail to people.

The Shortlog

It’s time to e-mail your mailing list of people who want to know what’s happen-
ing in your project. A nice way of quickly getting a sort of changelog of what has
been added to your project since your last release or e-mail is to use the git
shortlog command. It summarizes all the commits in the range you give it; for
example, the following gives you a summary of all the commits since your last
release, if your last release was named v1.0.1:

$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (8):

Add support for annotated tags to Grit::Tag

Add packed-refs annotated tag support.

Add Grit::Commit#to_patch

Update version and History.txt

Remove stray ‘puts’

Make 1s_tree ignore nils

Tom Preston-Werner (4):
fix dates in history
dynamic version method
Version bump to 1.0.2
Regenerated gemspec for version 1.0.2

You get a clean summary of all the commits since v1.0.1, grouped by author,
that you can e-mail to your list.

Migcymok

Bu maete BiguyBatM cebe OoCWUTb KOMCOPTHO, MPOMOHYHYM 3MIHU A0
npoekty B Git, Tak camMO SK i CyNpOBOAXYKYM BMAACHUA NPOEKT Yu
IHTErpyro4M 3miHM iHWKX KopucTyBauiB. Bitaemo cepen edektuBHux Git
po3pobHukiB! B HacTynHoMy po3aini BU Ai3HaeTeCb SIK BUKOPUCTOBYBaTK
HanBINbLWKUIA Ta HANNONYNAPHILWWIA Git XOCTUHT — GitHub.
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GitHub

GitHub - e HambinbLIMIiA XOCTUMHT Ana cxoBuly Git, Ta € LeHTpoM cniBnpadi
MiX MinlblioHamMKn po3pobHKMKIB Ta NPOEKTiB. Benukuii BiACOTOK YCiX CXOBULL,
Git malTb XxocT Ha GitHub, Ta Garato npoekTiB 3 BiAKPUTUM KOOOM
BMKOPUCTOBYIOTb 3a4ns Git XOCTUHIY, KepyBaHHSA 3aBAaHHAMM, nepernsagy
kogy Ta anga 6arato 4yoro iHworo. OTxe Xo4 Ue i He YacTuHa BiNbHOro
npoekTy Git, BW MaiKe HameBHO 3axo4yeTe 4Yn BaM [J0BEAETbCHA KOSiCb
B3aemogiaTtu 3 GitHub nig Yac npodeciiHoro BukopucTaHHs Git.

Llen posgin npo edektnBHe BUKOPUCTAHHA GitHub. Mu posarnsHemo
peecTpauilo Ta kepyBaHHs ObBniKoBMM 3anmcom (account), CTBOPEHHS Ta
BMKOPUCTaHHA cxoBuLY, Git, NOWMPEHI CxeMn AoAaBaHHA 3MiH OO MPOEKTIB
Ta MpuoM 3MiH A0 BalMx, NporpamHuin iHTepdenc GitHub, Ta 6araTo
MareHbKUx nopag, Wwo 3pobnsaTe BaLle XUTTS Nerwmm.

Akwo Bac He UikaBWUTb aHi BUKOpPUCTaHHSA GitHub sik XoCTuHry Bawmnx
BNACHMX TMPOEKTIB, aHi B3aeMOAis 3 iHWMMW MpoeKTamu, WO
BMKOPUCTOBYIOTb GitHub, B MOXeTe cMinneo nepexoanTtn go Chapter 7.

3MIHU IHTEP®EWNCY

Baxnueo 3ayBaxuTu, WO, SK i iHLWi aKTUBHI calTn, enemeHTu iHTepdeicy Ha
3HiMKax ekpaHy 6e3nepeyHo 3MiHITbCA 3 YacoM. CnoAiBaEMOCh, Lo rofioBHa
OyMKa, sIky MU HaMaraemoch nepefaTu 3a ix 4onomoroto, Aoci 6yae 3po3ymina,
npoTe AKLO BU Xo4eTe BinbLu cyyacHi Bepcii 3HIMKIB, OHNaiiH Bepcist Ljiei KHUrun
MOXe MiCTUTW HOBILLI.

CTBOpEHHs Ta HanawTyBaHHSA 06nikoBOro 3anvcy

Cnepwy Bam Tpeba crtBopuTn Ge3kowTOBHMI 0bnikoBuiA 3anuc. MpocTo
3angite Ao https://github.com, obepiTb IM'S KOPUCTyBa4a, SIKOrO LWe Hi B
KOro Hemae, HapawTe agpecy enekTpOHHOI MOLWTW Ta Napofb, HAaTUCHITb
Ha BenuKy 3eneHy kHomky “Sign up for Github” (3apeecTpyBaTuch Ha Git-
hub).
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30BPAXEHHA
6-1

@opma peectpadii
GitHub.

Use at least one lowercase letter, one numeral, and
seven characters.

Hani Bu nobaunte CTOPiHKY 3 pO3uiHKaMXM 0OAATKOBUX MMaHiB, NpoTe
3apa3 MM MOXeMOo Le npoirHopysatu. GitHub BignpaBuTb Bam nucta wob
nepesipMTn agpecy, Wo BW Haganu. BukoHante iHCTPYKUil B nucTi - ue
[0BOJi BXNMBO (SIK MM NOTiM no6avmMmo).

GitHub Hapae Bam yBechb cBiii doyHKLjiOHaN 6E3KOLWTOBHO, 3 0BMEXEHHSIM, L0 BCi
BaLli MPOEKTU MOBHICTIO Ny6MiYHi (yci MaloTb AOCTYN Ha YnTaHHs). OnnavyBaHi
nnaHu NPONoHyTb (iKCOBaHE YMCIO NPMBATHUX NPOEKTIB, NpoTe My He Byaemo
ue po3rnsaaTv B AaHi KHUSI.

Jlorotmn Octocat 3niBa 3Bepxy npoBege Bac [0 Bawoi [OLWIKK
KepyBaHHS. Bu Tenep rotosi BukopuctoBysaTu GitHub.

SSH goctyn

Hapaasi, B1 34aTHi aBTopu3yBaT1Cs LLOWHO CTBOPEHMMU iM'AM Ta naposnem
Ta 3B'A3yBaTUCS 3 Git cxoBWWamMmM 3a gonomorol npoTtokony https://.
Btim, wob npocto knoHyBatu nybnidyHi npoektn, Bam He Tpeba Oyno
HaBiTb PEECTpyBaTUCA - LUOWHO CTBOPEHUN OOMIKOBWI 3anuc CcTae B
Harogi, konu Mu Bygemo BigoKpemnioBaTh NPOEKTU Ta BUKMagatTv A0 HUX
3MiHN.
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CTBOpEHHS Ta HanawTyBaHHs 0bnikoBoro 3anucy

Axkwo Bm ByaeTe BUKOPUCTOBYBATM BigaaneHi cxosuia Yepes SSH, Bam
noTpibHO 3agatu nybnidHun kmod. (AKWo y Bac KWOro Hema, AMBITLCH
“[eHepaLis Baworo ny6nivyHoro knioya SSH”.) BigkpuiiTe HanawTyBaHHSA
ob6nikoBoro 3anucy (account settings) 3a 4ONOMOrot NOCUSIAHHSA B NPaBoOMy
BEPXHbOMY KyTY BikHa:

30BPAXEHHA
6-2
! tonychacon +- [ &
[MocunarHs Ha
HanaLTyBaHHs
obriikoBoro 3anucy
(“Account
settings”).
O6epiTb cekuito “SSH keys” (SSH kntoyi) 3 niBoro OoKy.
— 30BPAXEHHA
2 tonychacon Need help? Check out our guide to generating SS5H keys or troubleshoot common SSH Problems 6-3
SSH Keys Add SSH key
e There are no SSH keys with access to your account nOCMﬂaHHﬂ “SSH
— keys” (SSH ko).
Add an SSH Key
SSH keys Title
KQY
[N

Oani, HaTucHITb kHoNKy “Add an SSH key” (gogatu SSH knto4), Has3BiTb
Ball KJtOY, Ta BCTaBTE BMICT Baworo canny 3 nyonivyHum kntoyem ~/ . ssh/
id_rsa.pub (akwo BM He 3MmiHOBanM Ha3By) OO TEKCTOBOro nons, Ta
HaTUCHITL “Add key” (nogaTu Kntou).
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0O6oB’s3k0BO HasmBaliTe cBoi SSH kntovi po3Baxnmeo. Bu MoxeTe Ha3BaTh KOXEH
3 Bawmx kntodiB (Hanpuknag “Min Hoytbyk” un “MatumHa Ha Po6oTi”) Tak, wob
AKLLO BU 3ax0o4eTe ckacyBaTW SIKUIACH NOTIM, BU JIETKO MOFNW 3HAWTW NOTPIGHUI

BaMm KIio4.

Baw aBartap

[ani, skwo Bn 6axxaete, MoXXeTe 3MiHUTU 3reHepoBaHWiA aBaTap ob6paHnM
BamMn 300paxeHHAM. Cneply nepengite Ao Bknagkm “Profile” (npodink,
Hag Bknagkoww SSH kmwoui) Ta HatucHiTb “Upload new picture”
(BigBaHTaxuTn HoBe 300paXKeHHs).

30BPAXEHHS
6-4

[MocunarHs Ha
“Profile” (npogins).

%! tonychacon

‘ Profile

Public profile

Profile picture

_— Upload new picture
gl

Name

Email (will be public)

Company

Location
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Mu obepemo konito norotuny Git, WO BXe € Ha HaLIOMYy XOPCTKOMY
OMNCKY Ta MOTiM 3MOXeMO 0bpizaTn 306pakeHHs.



CTBOpEeHHSsI Ta HanawTyBaHHsl 06MnikoBoro 3anucy

Crop your new profile picture

30BPAXEHHA
6-5

O6pizarv BaL
asarap

Tenep Bcrogu, e Bn dyaeTte wocb pobuTn Ha canTi, iHWi nobavyaTb BaLwl
aBaTtap 0ins BaLloro iMeHi.

Akwo X BKM BidBaHTaXwnuM aBaTap OO MONyNspHOro cepeicy Gravatar
(4acTo BMKOPUCTOBYETLCS Ans 0bnikoBmx 3anuciB Wordpress), To aBaTap
OyLe BMKOPUCTAHO aBTOMATUYHO, | BaM Liel KPOK He NOTPiOeH.

Bawli nowTtoBi agpecu

GitHub BM3Hauae, WO Bawi koMiTM Ao Git € BawvMKM 4Yepes3 MOLITOBY
agpecy. SAKWO BU BUKOPWUCTOBYETE AeKiNbka ENeKTPOHHWX agpec Ans
KoMiTiB, Ta BaxaeTe, Wwob GitHub ycix ix nos’a3yBaB 3 Bamu, JodanTe BCi
agpecu, WO BM BUKOPUCTOBYETE A0 cekuii Emails B agmiHicTpaTuBHIn
CeKu,ii.
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30BPAXEHHA
6-6

HonaBaHHs
EJIeKTPOHHUX a4pec

4p tonychacon Email

Profile
(e.g. account

‘ Emails
ichacon @example.com Set as primary

tony.chacon @example.com ! Send verification email

Add email address

Keep my email address private
We will use tonychacon@users.noreply.github.com when performing Git operations and sending emall on your behalf
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Ha Figure 6-6 M1 MOXXeMO 6a4nTn gekinbka MOXIMBUX CTaHIB agpecwu.
BepxHsi agpeca nepeBipeHa Ta npu3HayeHa ronoBHOW, TOOTO A0 Uiel
afgpecu HagcunalTb YCi MOBIAOMMEHHA Ta KeBuTaHuii. [dpyra agpeca
nepesipeHa, OTXXe BU MOXETE ii MPU3HAYNTUN FOfIOBHOM, SKLWO 3abaxkaeTte
iX nomiHaTM micuamn. OcTaHHA agpeca He nepeBipeHa, OTXe BU He
MoxeTe 3pobutun ii ronosHow. Akwo GitHub nobauntb Oyab-sKy 3 UMX
agpec y nOBIiOOMIEHHI KOMITY B OyAb-IKOMY CXOBWLi Ha canTi, ue
noeigoMneHHs1 byae NoB’a3aHo 3 BalLUM KOPUCTYBaYEM.

[BOX-KpOKOoBa aBTOpU3aLlis

Hapewri, gnsa 6inbwoi 6e3nekn, Bam 6e3ymMoBHO cnig HanawTyBaTtu [Box-
KpokoBy ABTopu3auito um “2FA” (Two-factor Authentication). [1Box-KpokoBa
ABTOpU3aLis - Le MexaHiam aBTopu3sauii, Wo Hapasi cTae Bce 6inbLu
nonynsipHUM 3aaM1s1 3MEHLUEHHS PU3MKIB Kpadikky Balloro naponto abo
TOro, o XTocb Oyae AifTu nig Bawmm o6nikoBMM 3anucom. AKWwo Bu il
BBiMKHeTe, GitHub O6yae notpebyBaTv ABa pisHUMX MeToAM aBTopm3auii,
OTXe SKLWO OAWH 3 HUX ByB 3namaHui, 3NOBMUCHWK BCE OOHO He 3MOXe
oTpMMaTV AOCTyN A0 Balwloro o6nikoBoro 3anucy.

Bu moxeTe 3HanTn onuii [Box-Kpokooi ABTopu3sauil y Bknagui Security
(6esneka) HanawTyBaHb BaLIOro 06NiKOBOro 3anucy.
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4> tonychacon Two-factor authentication
Status: Off X

Set up two-factor authentication

Sessions
Security

This is a list of devices that have

EI Paris 85.168.227.34

Safari

Location:

Signed in:

30BPAXEHHA
6-7

2FA y Bknanyi
besrekn

Akuwo BM KknauHeTe Ha KHomky “Set up two-factor authentication”
(HanawTyBaT O0BOX-KPOKOBY aBTOpWU3aLlito), BU NeperpgeTe Ha CTOPiHKY
KOHdpirypauji, oe BM 3moxeTe BMOpaTM BMKOPUCTOBYBATM Mporpamy Ans
TenedoHy Ana reHepadii gpyroro kogy (“time based one-time password” -
OCHOBaHWIA Ha 4Yaci ogHopa3oBuiA Naporsb), abo GitHub mMmoxe BignpaenaAT
BaM Kof Yepes SMS wopaay, konun Bam Tpeba BBIiiTU B cuCTEMY.

Micna Bnbopy meTtoay, LWo Bam NogobaeTbCs, Ta BUKOHAHHSA iHCTPYKLUIi 3
HanawTyBaHHA 2FA, Baw obnikoBui 3anuc 6yge Tpoxu Ginbl 6e3neyHnm,
Ta BamM [O0BedeTbCA BBOOUTM KOO Ha A0OATOK A0 Maposnio Liopasy Bu
3axoauTe Ha GitHub.

Ak 3po6UTN BHECOK A0 NPOEKTY

Tenep, Konu Baw OOGMIKOBWUIA 3anUC HanawToBaHO, PO3rNsSHOMO AesiKi
noapobuui, Wo MoXyTb CTaTh BaM y Harogi npu poboTi Haa BXe iCHYtunm
NPOEKTOM.

Pobvmo copk npoekTy

Axkwo By 6axkaete 3poOMTM BHECOK [0 iICHYHOUOro npoekTy, NpoTe y Bac
Hemae npaBa Ha BUKNadaHHA 4O HbOro 3MiH, BU MOXeTe CTBOpUTK “dhopk”
(fork) npoekty. Lle o3Hauae, wo GitHub CTBOpMTbL KONitO MPOEKTY, O €
MOBHICTIO Bawok. BoHa icHye B MpoOCTOpi iMeH BalloOro KopuctyBaya, BU
MOXXeTe BMKNagaTu 4o Hei 3MiHW.
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IcTopnyHo TepMmiH “copk” Mae AeLlo HeraTuBHe 3abapBneHHs], 3a3Bnyai Le
03Ha4yano, Lo XTOCh y35iB NPOEKT 3 BiAKPUTUM KOAOM Ta MOBIB Oro B iHLLIOMY
HanpsMKy, iHOZi CTBOPIOKOYM KOHKYPYHOUMIA NMPOEKT Ta 3abuparym YacTuHy
po3po6Hukis. Y GitHub “dopk” - ue npocTo Toi camuii NpoekT y BaLomy
BMacHOMY MPOCTOPI iMeH, Lo A03BONSE BaM POOUTY 3MiHWM A0 NPOEKTy nybniyHo,
e 3acib 3pobuTn BHECOK y BinbLu BigKpuTii cnocib.

Takum 4MHOM, MpoekTaMm He [0BOAUTLCS MiKNyBaTUCA MPO HafaHHS
KopucTyBayaMm npaBa Ha BUKINagaHHs 3MiH. KoxxeH Moxe cTBopuTU ¢hopk
NpoeKTy, BWKNaAcTM [0 HbOro 3MiHW, Ta AogaTu CBOI 3MiHM [0
OpuriHanbLHOro CxoBuLLa 3a gonomoroto “3anuta Ha 3abunpanHa 3miH” (Pull
Request), Nnpo skuin Mn noroBopumo Aani. Llein 3anuT BigkpvBae HUTKY
OUCKYCIT 3 MOXIMBICTIO NepernagaTy Kog, BNacHWK Ta aBTop 3MiH MOXYTb
CninkyBaTUCA MPO 3MiHM OOKW BMACHUK He CTaHe HVWMU 3a00BONEHWN,
nicns Yoro BNacHUK MOXe 3MMTYN 3MiHM 4O CBOrO CXOBULLA.

LLlo6 3pobuTn chopk NpoeKTy, 3anaiTb Ha CTOPIHKY NPOEKTY Ta HAaTUCHITb
Ha KHOMKy “Fork” 3Bepxy npaBopyu.

30BPAXEHHA
6-8

Krorika “Fork”.

Y Fork
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Uepes fgekinbka cekyHd, BW OMMHUTECH Ha CTOPIHLUi Balloro HOBOIo
NPOEKTY, 3 BALLOK BIACHOI KOMIEH KoAy, Ky BU MOXETE 3MiHIOBaTH.

MoTik po6oTn GitHub

GitHub 6yB cnpoekToBaHW HaBKOMO KOHKPETHOro MeToay cniBnpaui, B
ueHTpi sikoro 3anuT Ha [lyn. Lle metoa npautoe i B pasi cnisnpaui y
ManeHbKii KOMaHA4i B OOHOMY CRiNbHOMY CXOBWLi, i B rnobanbHin
po3noaineHin KomnaHii, 4n Mepexi He3HanomuiB, $Ki gonomararTb
npoekTy 4epe3 pecAaTkm dopkiB. BiH 6asyetbca Ha npoueci poboTu
“TemaTuyHi rinku”, aKMin Mun BXxe po3rnsaHynu B Chapter 3.

Ocb Sk Ue B LinoMy npautoe:

1. CTBOpITb FifIKy HA OCHOBI master, B Hii B Byaete pobuTtu BCi CBOI
3MiHN.
2. 3pobiTb AKiCb KOMITU, LLO NOMNINLYOTb NPOEKT.

3. BuknaganTe uUto rinky oo ceBoro npoekty GitHub.
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4. Bigkpuiite 3anuT Ha lMyn 3a gonomoroto GitHub.
5. O6roBopiTb 3MiHWN, MOXNNBO 3p06iTh e AeKiflbka KOMITIB.

6. BnacHuk npoekTy 3anveae go npoekty 3anuT Ha Nyn, abo 3akpuBae
noro.

Lle pyxe cxoxe Ha npouec poboTu Integration Manager, SkuiA MU
posrnsaHynu B “[pouec poboTu 3 MeHeakepoM iHTerpaLji”, npoTe 3amicTb
BMKOPWUCTAHHSA ENEeKTPOHHOI MOoWTWU AN ChifkyBaHHA Ta ornsgy 3MiH,
KOMaHAW BUKOPUCTOBYIOTb IHCTPYMEHTU cainTty GitHub.

[eTtanbHo po3rnsaHeMO npuknag Toro, SIK 3anporoHyBaTW 3MiHW [0
NpoeKkTy 3 BiOKPUTMM Kogom, Lo 30epirae kog Ha GitHub, 3a gonomoroto
Liel cxemu.

CTBOPEHHA 3AMUTY HA YN

ToHi Wykae kog, SKMKA MOXHa 3anyCTUTW Ha NOro MIKPOKOHTponepi Ha
nnati Arduino, Ta 3HaWWOB 4YygoBWUW nporpamHuii parn Ha GitHub 3a
agpecoto https://github.com/schacon/blink.

30BPAXEHHA
schacon / blink @Watch~ 0  #Star 0  YFork 0
6-9
Yo master - blink / blink.ino =B l [NpoexT, go skoro mu
< ’
n: schacon on Jun 12 my arduino blinking code (from arduino.cc) xo4yemo 3,00514714
1 BHECOK.
25 lines (20 skoc)  0.71 kb Raw Blame History 2 7

int led = 13;

veid setup() {

pinvode(led, OUTPUT);

void loop() {

€avHa npobnema B TOMy, WO YacToTa MUrOTIHHS 3aHaATO Benuka, Mu
ragaemo, Wo HabaraTo kpalye Yekat 3 CeKyHAM 3aMicTb 1 MiXK KOXKHOW
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3MiHO cTaHy. OTxe MU NOKpaLLyeEMO nporpamy Ta Hagcunaemo Hasag ao
NPOEKTY SIK MPONOHOBAHY 3MiHy.

CnoyaTKy, MU HaAaTUCKAEMO Ha KHOMKY Fork, ik MW 3ragyBanu padiwle,
Wob oTpMMaTu Hally BnacHy Konito npoekTy. Hawe ims kopucrysaqa Tyt
“tonychacon’, omke Halia Koris fpoekTy mae agpecy https://github.com/
tonychacon/blink i came 3a Uji€0 agpecod Mu MOXeMo ii pegarysatn. Mu
3pobMMO nNoKanbHWIA KIMOH, CTBOPWUMO TifKy ANS Hawux 3MmiH, 3pobumo
3MiHW B KO Ta HapeLwTi BUKnagemo Ui 3miHn Hasag o GitHub.

$ git clone https://github.com/tonychacon/blink @
Cloning into 'blink'...

$ cd blink
$ git checkout -b slow-blink @
Switched to a new branch 'slow-blink'

$ sed -1 '' 's/1000/3000/' blink.ino ©

$ git diff --word-diff @
diff --git a/blink.ino b/blink.ino
index 15b9911..a6cc5a5 100644
--- a/blink.ino
+++ b/blink.1ino
@@ -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)
[slow-blink 5ca509d] three seconds is better
1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink O
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 | 0 bytes/s, done.
Total 3 (delta 1), reused 0 (delta 0)
To https://github.com/tonychacon/blink
* [new branch] slow-blink -> slow-blink
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@ KroHyemo Haw dhopk NMPOEKTY NoKarbHO

® CTBOPIOEMO OKPEMY MKy 3i 3p03yMiriol Ha3Bok

© Po6VMO HaLli 3MiHM B KOAj

O MMepeBipsaemo, WO 3MiHW BipHi

© Po6GWMO KOMIT HALLMX 3MiH 40 CBOET FiMKu

Ak 3po6UTH BHECOK 40 NPOEKTY

O Buknagaemo Hally HOBY FinKky Hasag 40 Haworo (opky GitHub.

Tenep, SKWO MW MOBEPHEMOCHA [0 Haworo ¢opky Ha GitHub, mwu
mMoxemo 6auntn, wo GitHub nomiTwB, WO MK BUKManM HOBY TFiNKy Ta
BMBOAWTb HaM BENVKY 3efeHy KHOMKY LWob npoavBUTMCH Halli 3MiHM Ta
BigkpuTn 3anuT Ha MNyn 4o opuriHanbHOro NPOekKTY.

Takox BN MOXeTe nepenTn Ao CTopiHkn “Branches” (rinkn) 3a agpecoto
https://github.com/<user>/<project>/branches, wo6 3HanTM BaLy
rinky Ta Bigkputh HoBun 3anuT Ha yn 3BigTK.

tonychacon / blink

Example file to blink the LED on an Arduino
2 2
slow-blink
BN Jroranch: master»  blink / +
Craate README.md
B schacon
README.md
[ README.md
Blink

@ Unwatch ~

bbcBRIn2Y

This repository has an example file to blink the LED on an Arduino board.

1

e 30BPAXEHHA
6-10
KHorika 3anut Ha
<> Code |

yn (Pull Request)

HTTPS

@
[ Clone in Desktop

%> Download ZIP

AKWO MU HaTUCHEMO Ha Lit0 3er1eHY KHOMKY, MM N0BayYnMo CTOPIHKY, Lo
[O3BONSE Ham 3adaTv Has3By Ta ONUC 3MiHW, ONA SKoi My Oaxaemo
CTBOPUTY 3anuT, Wo6 BNacHWK NPOEKTY Mir ogpa3sy 3po3yMiTH, Lo Ui 3MiHN
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BapTo po3rnsHyTW. B3arani ue cnywHa iges, BUTpaTUTM Aedki 3ycunns,
Wwob 3pobuTn onuc sikomora KOPUCHMM, OOV aBTOpW 3HanM, YoMy Li
3MiHM M MPOMOHYITb, Ta YoMy uUe Oyae UiHHUM BHECKOM, SIKUA BapTo
NPURHATHN.

Mwn Takox 6a4MmMo CIMCOK KOMITIB Bawlol rinku, siki “ahead” (monepeay)
rinkm master (y uboMy BUNAZKy TiNbkn oguH) Ta o6’'egHaHy pisHMUIO (uni-

fied diff) Big ycix 3miH, wo 6yayTe 3pobneHi, SKLWO Lo FifKy 3inmne BnacHuK
NPOEKTY.

SOBPAXEHHA tonychacon / blink @Unwatch~ |1 dBtar o YFork 1
6-11 ok o h

CTOpiHKa CTBOPEHHS W 3 Edit
Banuty Ha Myn

Three seconds is better

Write  Preview 0 Parsed a8 Markdown T Editi

Studies have shown that 3 seconds is a far better LED delay than 1 second.

htip/studies.example.com/optimal-led-delays.html

1 1 ('] 1
W
4 tonychacon hree seconds is better
Showing 1 changed file with 2 additions and 2 deletions. Unified  Split
ummm  blink ino View -

/1 the loop routine runs over and over again forever:

void leop() {
digitalurite(led, HIGH);
delay(1008) ;
delay(3000) ;

4/ turn the LED on (MIGH is the voltage level)
4/ wait for a second

+

/1 wait for a second
digitalwrite(led, L0W);  // turn the LED off by making the voltage LOW
- delay(1009); /4 wait for a second

+ delay(300Q); /1 wait for a second
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Konu Bu HatucHeTe KHoMKy Create pull request (CTBOPUTU 3anuT Ha nyn)

Ha Ui CTOpiHLi, BNACHUK NPOEKTY, Big SIKOr0 BU CTBOPUNU (OOpK, OTpUmae
MOBIAOMIEHHSI MPO Te, WO XTOCb MPOMOHYE 3MiHW 3 MOCWUMaHHAM Ha
CTOPIiHKY, IO MICTUTb YCHO iHhOpMaLlito MPO Ui 3MiHW.
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Xou 3anuTn Ha MNyn 3a3Buyali BUKOPUCTOBYIOTb Y BIAKPUTUX MPOEKTax Tak, sk
ONMCaHo BULLIE - KONW 3MiHW BXe MOBHICTIO roToBi, 3anntu Ha Nyn TakoXx YyacTto
BMKOPUCTOBYIOTBCS Y BHYTPILLHIX MPOEKTaX Ha rnoYyatky UKy po3pobku. Ockinbku
BW MOXETe NPoAOBXyBaTW 3anuBaTh 3MiHW A0 Tinkv HaBiTb MiCNA BiOKPUTTS
3anuty Ha lNyn, Hepiako Moro BiAKPUBaOTL 3aBYACHO Ta BUKOPUCTOBYHOTh 5K
cnoci6 iTepaTMBHOro JOOMPAaLIBaHHSA B KOMaHAj, @ He BiAKPUBaKOTb HaMPUKiHL
npouwecy.

ITEPATUBHE OOOMNPALIFOBAHHA 3A OOMNOMOIOKO SAMNTA HA MyIl

Tenep BRacHMK MNPOEKTY MOXe MNOAMBUTUCA Ha NPOMOHOBaHi 3MiHWM Ta
3MMTU X 3 MPOEKTOM, BiOMOBUTUCH Big HUX abo NPOKOMeHTyBaTW iX.
Mpunyctumo, wo igea oMy nopgobaetbcs, npote BiH Oaxae wo6
cBiTnogio Tpoxu AosLue 6yB YBIMKHYTUM Ta BUMKHEHWM.

Y npegcrtaBneHomy B Chapter 5 npoueci po6otn ob6roBopeHHst 6
NpoOXoQuno Yepes enekTpoHHy NowTy, a Ha GitHub yce obroBopeHHs nae
npsiMO Ha caiTi. BrnacHuk npoekTy Moxe npoauMBnsATMCL 06’egHaHy
pisHuuto (unified diff) Ta 3anUWMTK KOMEHTap, SKLO BiH NPOCTO HAaTMUCHE Ha
Oyab-aKUin 3 psgkiB.

schacon / blink @Watch~ 0 AStw 0 YFork 1 SOEPAXEHHH
6-12
Three seconds is better Lol tewissue |
- KomerTyBarHs

tonychacon wants 1o marge 1 COMMl N0 schacon:asster rOM tony Slou-blank

OKpeMoro psgKka kogy
B 3anunti Ha [Tyn

¥ Conversal 0 & Commits (B Fites changed 1 *2 -3 mEmE n |
Showing 1 changed file with 2 additions and 2 deletions. Unified | Split

4 NEEE binkino o Show notes  View [

15 the voltoge level)

for a second « delay(3088);
digitalucite(led, LOW);  J/ turn the LED off by making the voltage LOW digitalurite(led, LOW);
- delay(zeee); 4F wast for a second B3 colayiane);

a second
the LED off by making the voltage LOM
for a second

Wite  Proview I Parsed as Markdown E Edt n huscroan

1 baieve it would be better if the light wass oft for 4 seconds and on for just 3.

Close form Co

Konwn cynpoBogxyBay (maintainer) 3pobuTb Lieli KOMEHTap, NOANHA, WO
Bigkpuna 3anut Ha [lyn (ta Hacnpaeai 6yab-xTO, XTO cChigkye 3a
CXOBMLLEM) OTPUMAE MOBIAOMNEHHS. Mu po3rnsHeMO npuUnalTyBaHHS
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UbOro MisHiWe, MpoTe SKWO B HbLOro OynM BBIMKHEHI MOLUTOBI
noBigomneHHs, TOHI OTpUMae Takoro nucra:

30BPAXEHHA

6-13 Re: [blink] Three seconds is better (#2) aaB
Scott Chacon <notifications@github.com> 10:55 AM (18 minutes ago) &, |
KOMeHTap/ ll[O IX to schacon/blink, me -
BiAnpaBnm K In blink.ino:
HOLUTOB/ > digitalWrite(led, LOW); #/ turn the LED off by making the voltage LOW
roBifoMIIeHHS ey el piforidsiiartens,
| believe it would be better if the light was off for 4 secends and on for just 3.
ﬁeply to this email directly or view it on GitHub.
XTO 3aBrogHO MOXe 3anuiiaTti 3aranbHi kKomeHTapi 4o 3anuty Ha yn.
Y Figure 6-14 MM MOXeMO nobauuTn npuvknag Toro, sk BMACHWK NpPOEKTY
NPOKOMEHTYBaB | OKpeMWIA PSAOK KOAY, | 3anuLLMB 3aranbHUin KOMEHTap Y
CeKujii 06roBopeHHs. B moxxeTe nobaunTy, WO KOMEHTapi 40 Kogy TakoX
€ YaCTMHOK OBroBOPEHHSI.
30BPAXEHHA .
6-14 Three seconds is better # Edit R
m tonychacon wants 10 merge 1 COMMIl N0 schaconimaster fTOM  tomychacon:slow-blink .
CropiHka _ . -
™ Conversation 1 -0 Commits 1 ) Files changed 1 +2 -2 HEEE
0broBoperHHs1 3anuty n |
Ha lMyn 0 el aae o A Labels
Studies have shown that 3 seconds is a far better LED delay than 1 second. pc A
Milestone
http.//studies. example.com/optimal-led-delays,htmi r
€ three seconds i3 better Assignes X
<> [l schacon commented on the diff just now
Notifications
blink ino View full changes P
digitalwrite(led, LOW); // turn the LED off by making the voltage LOW
- delay(1888); /! wait for a second
+ delay(3088); /f wait for a second 2 participants
LY
L schacon added

5 Lock pull request
1 believe it would be better if the light was off for 4 seconds and on for just 3.

Add a line note

m
E schacon cormmented just ow

If you make that change, I'll be happy to merge this.
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Tenep aBTOpM 3MiH MOXYTb GaunTtu, Wo im Tpeba 3pobuTth, WOBG ix
3MiHM npuiHanu. Ha wacta ue Agyxe npocto 3pobutu. Axkbu Bu
BMKOPUCTOBYBanu nowTy Ans ChifikyBaHHsA, Bam gosernocs 6 nepepobutu
Balli 3MiHM Ta 3HOBY BigNpPaBnsaTH iX 40 NowToBOro cnucky (mailing list), a
3a gonomoroto GitHub BM mMoxeTe NpoCTO 3HOBY 3pOOMTU KOMIT 4O CBOEI
rinku Ta BMKNacTu 3MiHn go GitHub.

Akuwo aBTOp 3MiH Le 3pobuTb, TO BMACHUK NPOEKTY 3HOBY OTpuUMae
MOBIJOMIIEHHA Ta KONW BiH nepenge A0 CTOpiHkM 3anuTy Ha 3nuTTH, BiH
nobaynThb, WO BOHa 3MiHEeHa. HacnpaBgai, ockinbku psigok kogy, skuin 6ys
MaB KOMeHTap, 3MiHuBCS, GitHub ue nomiTnB Ta xoBae 3acTtapini 3miHu.

. 30BPAXEHHSA
Three seconds is better 6-15

¥ tonychacon wants to merge 3 commits into schacon:master from tonychacon:slow-blink

DiHansHmi 3anut Ha
[lyn

+® Conversation 3 < Commits 3 ) Files changed 1

0 tonychacon

Studies have shown that 3 seconds is a far better LED delay than 1 second.

http://studies.example.com/optimal-led-delays.html
4 three seconds is better

N schacon commented on an outdated difi 5 minutes ago = Show outdated diff
x h d ] g % 5 dated diff

]
:‘ :'i schacon commented 5 minutes a

If you make that change, I'll be happy to merge this.

[_fl tonychacon added some commits 2 minutes ago

© longer off time

4 remove trailing whitespace

0 tonychacon comr

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

This pull request can be automatically merged.
You can also merge branches on the command line

3BepHiTb yBary Ha Te, WO SKWO BM HATUCHETe Ha Bknagky “Files
Changed” (3miHeHi dpavinm) uboro 3anuTy Ha [lyn, Bu oTpumaeTe
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“o6’egHaHy” pisHUUIO — TOGTO, MOBHY arperoBaHy pisHuUI0, sika Oyae
[ofaHa O Baloi ronoBHOI TinkW, AKWO rinka 3i 3miHamu 6yge Oo Hei
anuTa. Y TepmiHax git diff, ye npocTo aBTOMaTU4YHO BUKOHaHa KoMaHaa
git diff master...<rinka>, ansa rinku, Ha skoi 6a3yeTbes Uer 3anuT Ha
Myn. 3BepHiTbca p[o “Determining What Is Introduced” 3agns
OOKNaaHILWWM ONMCOM LbOro TUMy pPisHnLL.

e Bu nomitute, Wo GitHub cam nepesipsie, un 3anut Ha lyn moxe
OyTV YncTo 3NUTUM (6e3 KOHMNIKTIB) Ta NOKasye KHOMKY ANs 3MUTTA NPSIMO
Ha cepsepi. Lis kHonka BigoGpaXkaeTbCcs TiNbKM SKWO Yy Bac € AOCTYN Ha
3anMc [0 CXOBMWA Ta MpocTe 3NuTTA MOXnuBe. AKWO BM Ha Hel
HaTucHeTe, GitHub 3pobuTb 3nuTTa “He-wBuako-Bnepen” (non-fast-
forward), To6TO HaBiTb SAKWO 3MUTTA MOrNoO OyTW 3AINCHEHO WBWUAKO-
Bnepes, BCe 0OHO Oyae CTBOPEHWI KOMIT 3MUTTS.

Akwo Bu GaxaeTe, BM MOXeTe MPOCTO OTpUMATW FiNKy Ta 3AuTu i
nokanbHO. AKLO BK 3inneTe Lo Ky O Tinky master Ta BUKNagete ii o
GitHub, 3anuT Ha Nyn aBTOMaTU4HO CTaHe 3aKpUTUM.

Lle 6asoBuin npouec poboTH, KM BUKOPUCTOBYE OINbLUICTL MPOEKTIB
GitHub. CTBOpIOETE OKpEMY rinKy, ogKpuBaeTe 3anuT Ha 3nNUTTA Ans Hel,
BMHVKaE OBroBOPEHHS!, MOXIUBO AOBOAMTBCS AOMPALoBaTU L0 TinKy Ta
HapeLwTi 3anuT abo 3akpuBaloTb, abo 3nnBalTb A0 NPOEKTY.

HE TITbKN ®OPKU

BaknnBo 3a3HaumnTy, Lo BM MoxeTe Biakputn 3anuT Ha lMyn mix ABOMa rinkamm
0[HOro cxoBuLLa. AKLO BM NpautoeTe Hag dyHKLIOHanom 3 KUMochk Ta B obuasoe
MaeTe AOCTYN Ha 3anuc A0 NPOEKTY, BU MOXETE BUKIACTU OKPEMY Finky Ao
cxoBuLa Ta Bigkputn 3anuT Ha lMyn 3 Hei 4o rinku master TOro xx camoro NPoekTy,
Wo6 po3noyaTy npouec nepesipku Ta 0broBopeHHs kogy. Hema notpebu
cTBOpOBaTU POPK.

Mmunbwe npo 3anuTtu Ha Myn

My po3rnsiHynnM OCHOBWM TOro, sik POOUTM BHECOK A0 MPOEKTy Ha GitHub,
pO3rngHEMO Aekinbka uikaBux nopag Ta xutpowiB npo 3anutu Ha [yn,
Wo6 BU MOrNM KOPUCTYBATUCb HUMK eDEKTUBHILLE.

SAMNTU HA MY AK NATUI

BaxnmBo po3ymiTu, Wwo Garato npoekTiB He po3rnagatTs 3anutu Ha lMyn
AK Yepry igeanbHUX NaTyiB, siKi MalOTb YNCTO HakNagaTUCb came B LibOMY
nopsigky, $K OinblWiCTb OCHOBaHWX Ha MOLITOBUX CMMCKax MpOEKTIB
posarnsgae nocnigoBHICTb NaTyiB. binbLwicTb npoekTiB GitHub posrnsgaTb
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rinkv 3anuTiB Ha Nyn Ak iHTepakTMBHY Gecigy Npo 3anponoHOBaHi 3MiHW, iX
UiKaBUTb TiNbKW pe3ynbTyodi 3MiHW, €Ki JodalTbCA OO MNPOEKTy 3a
OOMOMOroK 3MUTTS.

Lle BaxknnBa BiAMIHHICTb, agyke 3a3Bu4dar 3MiHVM MPOMNOHYTLCSA 4O TOro,
K KOA4 AOBOAATb [0 igeany, WO € AyXe pigkicHUm y npoekTtax, ki
BMKOPUCTOBYIOTb MOLUTOBI CMAMCKM 3 MOCAIAOBHOCTAMW naTtyiB  Ans
cnisnpaui. Lle posBonsie oBroBOpeHHIO 3 CynpoBOOXKYyBayeMm MNpOEeKTy
po3noyaTuCb paHille, TOMY BipHE pilIEHHA [O0CAraeTbCs  ChinbHUMU
sycunnamu. Konu koa nponoHyeTbcst 3a gonomoroto 3anuTa Ha [yn, Ta
cynpoBogKyBadi abo cninbHOTa MPOMOHYE 3MiHY, MOCMIAOBHICTL NaTyiB
3a3Bu4all He CTBOPIETLCH 3aHOBO, a 3aMiCTb LbOro 3MiHW MpPOCTO
BMKNAOAKTLCA K HOBUW KOMIT 4O TifkW, WO nNpocyBae obGroBopeHHsa aani
6e3 BTpaTu KOHTEKCTY nonepeaHbOI npaL;.

Hanpuknag, $KWoO BW nNOBepHETeCb Ta 3HOBY MOAMBUTECH Ha
Figure 6-15, BM MOXeTe MOMITUTM, WO aBTOp 3MiH He pobuB
nepebasyBaHHSA CBOro KOMITY Ta He Bignpaense we oauvH 3anut Ha [yn.
HaTtomicTb BiH 4oAaB HOBI KOMITWU Ta BUKMNAB iX A0 iCHYKOYOI Tifkn. Takum
YMHOM, SIKLLO BM NoBepHeTecb A0 uboro 3anuty Ha lyn y maibyTHbomy,
BM Ierko 3Hangete BeCb KOHTEKCT BCIX MPURHATMX piweHb. [pu
HaTUCKaHHi Ha KHOMKy “Merge” (3nuTn) Ha canTi, GitHub HaBMUCHO cTBOpPHOE
KOMIT 3nuTTa 3 nocunaHHsMm Ha 3anut Ha [lyn, wo6 ©Oyno nerko
MOBEPHYTUCH Ta AOCHiAXXYBaTh 0OroBOPEHHSI NpU HEOOXIAHOCTI.

VOEMO B HOI'Y 3 OPUTIHAITbHUM MPOEKTOM

Akwo Baw 3anut Ha [lyn crtae 3actapinum, 4Mm He MoXe OyTu 4McTO
3NMUTUM 4epe3 LWoChb iHWe, BM 3abaxaere BuNpaBuTU Koro, Wwob
CynpoOBOAXKYyBa4 NPOEKTY Mir nerko 3anuTu Bawi 3MiHW. GitHub nepesipsie ue
Ta NoBIgOMIISIE BaM HanpuKiHLi kKoxkHoro 3anuty Ha yn 4n moxe BiH OyTu
3nMTUM 6e3 KOHNIKTIB.

30BPAXEHHA

This pull request contains merge conflicts that must be resolved. - 6-16

Only those with write access to this repository can merge pull requests

3anut Ha [y He
Moxe byTv 3ITUM
4ucTO

Akwo Bu 6aunTe LWOCb CXOXe Ha Figure 6-16, BM 3axX04eTe BUMNPaBUTU
CBOK TiNnKy wWo6 3006pakeHHs CcTano 3efeHUMM Ta CYNpOBOAXYBayy He
[J0BENOCs BUKOHYBATW 3anBOi npadi.
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Y Bac € [gBa OCHOBHUX BapiaHTW, 9K LUe 3pobutn. Bm moxete
nepebasyBaTtu Bally rinky NoBepXx LifMbOBOI ifku (3a3Bu4an Le rinka mas-
ter cxoBuLla, Big IKOro BM 3pobunu ¢opk), abo BU MOXETe 3MUTH LinboBy
rifKy 4O BaLlOi TifKu.

BinbLwicTe po3pobHukiB Ha GitHub obupatoTb opyruin BapiaHT Yyepes BXe
3a3HaveHi padiwe npuunHW. Baxnwmea ictopia Ta diHanbHe 3nuTTs, a
nepebasyBaHHA Oa€ HaM TiNlbKM TPOXM YUCTILLY iCTOPil0 HATOMICTb BOHO
HabaraTo cknagHile Ta B LbOMY BapiaHTi nerwe HapobuTy NOMUMOK.

Axkwo BM GaxaeTe 3nUTWM UINbOBY TinNky A0 Bawoi, wob 3'seunacs
MOXMMBICTb 4UCTO 3nuTM Baw 3anut Ha [lyn, Bam cnig gogatu
opuriHanbHe CXOBMLIE SK HOBe BigganeHe CXoBuLle, 3poBUTU 3 HbOrO
deTy, 3MMTU FOMOBHY TifKYy LbOro CXOBMLIA A0 BaLOi FifKW, BUNPaBUTU
Oyab-aki Nnpobnemn Ta HapewTi 3anuTu Ue A0 Tifku, Ha SKY BigKpUTUR
3anuT Ha lMyn.

Hanpwuknag, npunyctumo, WO B HaBe4eHOMY BuLle npuknagi “tonycha-
con”, aBTOp OpuWriHaNbHOro MPOEKTy 3pobuB 3MiHW, SAKi NpM3BOAATbL OO
KoHnikTy B 3anuTi Ha Nyn. PoarnaHemo wo Tpeba pobuTin NOKPOKOBO.

$ git remote add upstream https://github.com/schacon/blink @

$ git fetch upstream @
remote: Counting objects: 3, done.
remote: Compressing objects: 100% (3/3), done.
Unpacking objects: 100% (3/3), done.
remote: Total 3 (delta 0), reused 0 (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 @
$ git add blink.ino
$ git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master' \

into slower-blink

$ git push origin slow-blink @

Counting objects: 6, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (6/6), done.

Writing objects: 100% (6/6), 682 bytes | 0 bytes/s, done.
Total 6 (delta 2), reused 0 (delta 0)
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To https://github.com/tonychacon/blink
ef4725c..3c8d735 slower-blink -> slow-blink

@ [onaemo opuriHanbHe CXoBULLE K BiaaaneHe nig iMm'am “upstream”
©® OTprMaeMo OCTaHHI 3MiHU 3 LibOro CXOBULLA

© 3nuBaeMo ronosHy rinky 4o Hawoi

O Bunpasnsaemo KOH@MIKTY

© 3anuBaemo 3MiHM Ha3ag Ao TiEl X HaLLOT Fifku

LWLownHo BM ue 3pobuTe, 3anuT Ha lNyn BGyge aBTOMaTMYHO OHOBIEHWN
Ta 3HOBY Npoiae Nepe.ipka Ha MOXIMBICTb YUCTOrO 3NNUTTS.

30BPAXEHHA
0 tonychacon ent : 6'17

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you

Tenep 3arut Ha
would like me to do?

3mTTa MOXHa 3rmTH
yncro

4) Merge remote-tracking branch 'upstream/master’ into slower-blink =

Add more commits by pushing to the slow-blink branch on tonychacon/blink

This pull request can be automatically merged by project collaborators.

Only those with write access to this repository can merge pull requests

OpHa 3 4ypoBux puc Git mondrae B TOMYy, WO BM MOXeETe Le pobuTn
NoCTiiHO. AKWO Yy Bac AyXe AO0BroTpuBanuii MPOEKT, BU FErko MoxeTe
3MMBaTM 3 LiINbOBOI TifKM 3HOB i 3HOB Ta BaM AOBeAeTbCHA BUpiLLyBaTu
TiNbK Ti KOHAMIKTK, WO BUHUKIM MNICAS OCTAHHbOrO 3NUTTS, WO JO3BOMSE
SIKOCb BMopaTtucs 3 NpoLEecoM.

Axuio BM Bce ogHo BaxaeTe nepebasyBaTty rinky, Wwob ii nouncTutn, Bu
6e3yMOBHO MOXeTe ue 3pobuTu, NpoTe MW JyXKe PEKOMEHOYEMO He
3anuBaTtu 3miHn Hacuny (force push) oo rinku, onga sikoi BM Bigkpunu 3anut
Ha 3nMTTA. AKWO iHWIi Nogn B3SAM LI TiNKy Ta WOCb 3 Heto pobunu, Bu
HalToBXHeTecs Ha Oarato TpygHowiB, siki onucaHi B ‘“HeGesneku
nepeba3oByBaHHA”. 3aMicTb UbOro, 3anuiite nepebas3oBaHy rinky Ao
HOBOI rinku Ha GitHub Ta BigkpuBanTe abcontoTHO HoBMI 3anuT Ha lyn 3
NnocunaHHAM Ha nonepegHin, Ta 3akpvsanTe nepLUvn.
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NOCUIAHHA

MoxnuBo Balle HacTynHe nuTaHHa “A SK MeHi 3pobuTVM mocunaHHA Ha
nonepefHin 3anut Ha [yn?”. BuaBnsetbca € gyxe Oarato meTogis
3pobuTU NOoCMnaHHA Ha iHWi pedi byab-ae, Ae BU MOXeTe nucaTu Ha Git-
Hub.

MoyHemo 3 nepexpecHux nocunaHe Mk 3anmtom Ha [yn Ta
3aBgaHHAM (Issue). Ycim 3anutam Ha 3nuTTa Ta 3aBAaHHAM MPUCBOEHI
HOMepWU, WO € YHikanbHUMKM B MexXax NpoekTy. Hanpuknag, y Bac mMoxe
Oytu 3anut Ha lMyn #3 7a 3aBaaHHs #3. AkwWo BN GaxaeTe nocnaTucb Ha
Oyab-akmn 3anut Ha 3nuTTa uM 3aBgaHHA 3 Oyab-sIKOro iHLIOro, BU
MOXeTe NMPOCTO HanucaTu #<Homep> B Byab-KOMY KOMeHTapi Yn onuci. Bu
Takox moxeTte OyTn Binbll geTanbHUMK, AKWO 3aBaaHHa Ym 3anuT Ha Myn
3HaxoaaTbea AeiHge. Muwite <im’a  KopucTyBava>#<Homep>, SIKWO BU
xoyeTe nocnatucb Ha 3aBgaHHs Yy 3anut Ha lMyn y opky noToyHoro
cxoBuwa, abo <im’a KopucTyBaya>/<Ha3Ba cCxoBuua>#<Homep>, LOO
nocnaT1Cb Ha LWOCh B iHLLOMY CXOBMWLL.

PosrnsHemo npuknag. [llpunyctumo, My  nepebasdyBanu rinky B
nonepegHbOMy MpuKnagi, CTBOPUNM HOBWUK 3anuT Ha nNyn Ansa Hei, Ta
Tenep Xo4emo MocrnaTucs Ha nonepeHiin 3anuT Ha nyn 3 HoBoro. Mwu
Takox Oaxaemo nocrnaTucb Ha 3aBAaHHA Yy pOpKy cxoBuwa Ta Ha
3aBAaHHS 3 30BCiM iHWOro nNpoekty. Mun Moxemo 3anoBHUTU none onucy
Ak y Figure 6-18.

30BPAXEHHA
6-18

[TepexpecHi
rnocunaHHs B 3anuTi
Ha lyn

L., TR e R Edit

Rebase previous Blink fix

Write Preview [~ G as Markdown K, Edit in h

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 https:/igithub.com/schacon/kidgloves/issues/1
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Konn mu BignpaBumo uen 3anut Ha nyn, My nobaymmo, WO BiH
BigoOpaxaeTbca sk Figure 6-19.
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30BPAXEHHA
Rebase previous Blink fix 6-19
] N tonychacon wants to merge 2 commits int0 schacon:master from tonychacon : rebase-blink B/"qaﬁpa,y(e,q,qg
nepexpecHnx
™ Conversation 0 - Commits 2 [®) Files changed 1 ﬂOCMﬂaHby3al7MTi
Ha [yn
0 tonychacon commented just now
This PR replaces #2 as a rebased branch instead.
‘You should also see tonychacon#1 and of course schacorv/kidgloves#2,
Though nothing compares to schacon/kidgloves#1
I} tonychacon added some commits 4 hours ago
!} three seconds is better
1} remove trailing whitespace
3BepHiTb yBary Ha Te, WO noBHMK GitHub URL, wo mwn BBenu, GyB
CKOPOYEHUI came Tak, Wob nepenat BCO HEOOXIAHY iHopMaLito.
Tenep sKkwo ToHi NOBEpHETLCA Ha3a4 Ta 3aKpue OpuriHanbHUN 3anut
Ha lMyn, mn 3moxemo ue nobaunTy 3ragky npo ue B HoBOMYy, agxe GitHub
aBTOMaTU4YHO CTBOPUTL MO0 3BOPOTHLOIO CTEXeHHS (trackback event)
y XpoHororii nonepegHeoro 3anuty Ha llyn. Lle o3Havae, wo Oyab-xTo,
XTO 3ange Ao uboro 3anuty Ha lMyn Ta no6aynTb, WO BiH 3aKPUTUIA, NErko
3MOXe MeperTn A0 CTOPIHKM 3anuTy, WO horo 3amiHumB. MocunaHHa byae
BUrNagaTv NpubnusHo sk Figure 6-20.
4) Merge remote-tracking branch ‘upstream/master’ into slower-blink - 30BPAXXEHHA
6-20
R 4 tonychacon referenced this pull request 2 minutes ago BinobpaxeHHs
Rebase previous Blink fix /- ; i EpexpecHoro
nocunaHHs B 3anuti
o 4 tonychacon closed this just now Ha nyﬂ

Closed with unmerged commits 1 Delete branch

This pull request is closed, butthe tonychacan:slow-blink branch has unmerged

commits.

Kpim HOMepiB 3aBAaHb, BM TaKOX MOXeETe MOCUMNaTUCb Ha OKPeMui
KOMIT 3a 1oro SHA-1. Bam goBegeTbcsi BkaszaTu Bci 40 cumBoniB SHA-1,
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npoTe fAKwo GitHub no6aynTb Le B KOMeHTapi, BiH 3pOoOMTb MOCUNAHHA
NpsiMO Ha KOMIT. 3HOBY X Taku, BU MOXETe MOCUMNaTUCb Ha KOMITU Y
dopKax UM iHLINX CXOBMLLAX CaMe Tak, siK BU Lie pobunu i3 3aBaaHHAMM.

Markdown

3B’A30K 3 iHLUMMM 3aBAAHHAMU Le TiflbKU Mana 4YacTvHa LikaBux peden, aKi
BN MOXeTe pobutn maimke B Oyab-aKOMy TekCToBOMY noni Ha GitHub. B
onuncax 3aeaaHb Ta 3anuTis Ha yn, y KOMeHTapsx, y KOMeHTapsax 4o Koay
Ta we Oarato ge, BM MOXETe BUKOPMUCTOBYBATM Tak 3BaHMK “GitHub
pisHoBua Markdown” (GitHub Flavored Markdown). Markdown ue npocTuii
TEKCT, AKMI BigobpaxaeTbca 3 hopmaTyBaHHAM.

Figure 6-21 MiCTUTb NpWKNag TOro, SIKk KOMeHTapi abo TEKCT MOXYyTb
OyTn HanucaHi Ta BigobpaxeHi 3a gonomoroto Markdown.

30BPAXEHHA
6-21

[puknan HammcaHHs
78 B[JOBPaKeHHS
Markdown

‘} A Markgown Example 4} tompchacon

Trcs i Big prcblem with e bk cod. Not with the s, bt with the code
Wit - -] »

T g i it I S e Nl 1 M, DAt Wil i What is the problem?

S
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GITHUB PI3HOBW MARKDOWN

GitHub pi3HoBug Markdown gogae aesiki pedi nosa 6a30BUM CUHTaAKCUCOM
Markdown. BoHn MOXyTb ByTn Ayxe KOPUCHUMW NPy CTBOPEHHI JOoKNagHNX
onucis 3anuTie Ha Nyn abo 3aBaaHb abo kOMeHTapiB A0 HUX.

Mepwa pgincHo kopucHa cneuudivyHa ansa GitHub dyHkuis Markdown,
ocobnuneo npu BukopucTaHHi 3 3anutamm Ha lyn, ue Cnucok 3aBaaHb
(Task List). Cnucok 3aBaaHb Le cnncok npanopuis (checkbox) peyer, ski
BU xo4eTe 3pobuTtun. 3assuyali 1oro gogaroTb 4o 3aBgaHHA abo 3anuTy Ha
Myn, wob HanncaTn CNMCOK peyven, sKi MaloTb OyTM BUKOHaHI OO TOro, siK
MOXHa BBaXxaTl poboTy 3aBepLLEHOIO.

Bu moxeTe CTBOPUTM CNUCOK 3aBAaHb Tak:
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- [X] Write the code
- [ 1 Write all the tests
- [ ] Document the code

Axkwo Mu gogamo ue Ao onucy Haworo 3anuTty Ha lNMyn abo 3aBgaHHs,
BOHO Oyae BigobpaxaTuce sk ?277?

30BPAXEHHA
Q} e . 6-22
This PR replaces #2 as a rebased branch instead. Béﬂ06aneHHﬂ
ClUCKyY 3aBfaHb
¥ Write the code Markdown y
Write all the tests KOMeHTa,D/:
Document the code
Cnucok 3aBAaHb 4acTo BMKOPUCTOBYETbCA B 3anuti Ha [yn wo6
Nno3HaunTM HeoOXigHi AoonpautoBaHHA Tinku, 0o Toro Ak 3anut Ha [yn
Oype rotoBum o 3nuTTs. [iNcHO 4ygoBe Te, WO BM MOXETe MpPOCTO
HaTUCHYTW Ha npanopelb LobO OHOBUTU KOMEHTap — BaMm Hema notpebu
peparysatu kog Markdown o6 3miHOBaTK No3Hauky 6inst 3agaui.
Binbw Toro, GitHub wWwykae cnucok 3agady y Bawux 3aBOaHHAX Ta
3anuTtax Ha lNyn i Bigobpaxae ix Sk MeTaaHi Ha CTOpiHKax, Lo BUBOOATb
ix cnucok. Hanpuknag, sikwo Bn maete 3anut Ha [lyn i3 3agadamu Ta Bu
OMBUTECH Ha OrnagoBy CTOPIHKY 3anuTis Ha lMyn, B 3amMoxeTe nobauntn sk
6arato Bxe 3pobneHo. Lle gonomarae nogam po3outn 3anntu Ha Nyn Ha
OpiGHIWI 3aBOoaHHA, Ta gonoMarae iHWUM ChnigkyBaTu 3a NPOrpecoM rinku.
Bu moxeTe nogmBnTMUCh Ha Npuknag uboro B Figure 6-23.
30BPAXEHHA
[l 20pen +~ 1 Closed Author - Labels=  Milestones = Assignee =  Sort - 6-23
Change blink time to four seconds
[Tigcymok crivcky
38444 y crimcky

Three seconds is better Lt .
s S3anutis Ha [ly7n.

Lle HermoBipHO KOpuCHO, Konu BW BigkpuBaeTe 3anut Ha [lyn
3asganerigb Ta BUMKOPUCTOBYETe Woro, wob crigkyBaTu 3a CBOIM
NPOrpecoMm Mig 4yac HanncaHHs HOBOI OYHKLT.
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Bu Takox moxeTe gogaBaTtu ypmBKM kody OO KoMeHTapiB. Lie ocobnmeo
KOPUCHO, SIKLLIO BM XO4YeTe MokasaTu LWocCh, Lo BU Morsm 6 cnpobyBaTtn Ao
TOro, AK AiiiCHO CTBOPIOBATM TakWii KOMIT y CBOIN rinui. Ix Takox uacto
BMKOPWCTOBYIOTb W06 Jogatu Mpuknag kody, WO He Mpauloe, 4u Koay,
AKUA Mir 6u BukopucTatu Len 3anut Ha lMyn.

Wo6 pomatn ypmBok kogy, Bam Tpeba “oropogutn” (fence) wnoro
3BOPOTHMMU anocTpodamu.

*“java
for(int 1=0 ; 1 < 5 ; i++)
{
System.out.println("i is : " + 1);
}

Ao goaatn Ha3By MOBM, SiK MM 3pobunu 3apas (konm Hanucanw java),
GitHub Takox cnpobye niacBITUTA CUHTAKCUC YPUBKY.

30BPAXEHHA
6-24

BinobpaxeHHs
npuknagy
BiAropoOIKEHOro
Koqy.

0 tonychacon

Perhaps we should try somthing like:

for(int i=6 ; 1 ¢ 5 ; i+4)
{
System.out.println("i is "+ 1);

}
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Axkwo Bu BigNoBigaeTe Ha ManeHbKy YacTUHY OOBroro KOMeHTaps, Bu
MoXeTe BUBIPKOBO NpOUUTYBaATM YaCTUHY IHLIOrO KOMEHTaps, SKLO
nocTaBumTe Ha No4vaTKy KOXHOro psaKy 3Hak >. Hacnpaspgi, ue HacTinbku
nolmpeHa Ta KopucHa yHKUig, WO Ha knaeiaTypi AnA UbOro € okpeme
NnoegHaHHsS Knasil. FAKWO BW BUAINUTE TEKCT Yy KOMEHTapi, Ha KU BU
XO4eTe BIiOMOBICTM Ta HaTMCHETe KhaBsilwy r, BiOKpPMETbCSA dopma
KOMEHTapio 3 BXe NpoLUTOBaHMM AN BaCc TEKCTOM.

LinTyBaHHS BUrnagaoTb NpUbnn3HO 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?



£k 3p06UTM BHECOK 10 MPOEKTY

Mpu BinoBpaxeHHi komeHTap byae Burnsgatu sk Figure 6-25.

- 30BPAXEHHA
:; :Eg i schacon commented 2 minutes ago Owne 6-25
That is the question — BigobpaxxeHHsi
Whether 'tis Nobler in the mind to suffer npuKknagy
The Slings and Arrows of outrageous Fortune, LNTYBEHHS.
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?
0 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?
HapewTi, BM TakoX MOXeTe BUKOPMCTOBYBATM €MOA3i Yy Balumx
KOMeHTapsax. Hacnpaegi X BWKOPUCTOBYIOTb [[OBOfi  LUMPOKO B
KOMeHTapsx, iX MoxHa nobauntn B baratbox 3aBAaHHAX Ta 3anuTax Ha
Myn GitHub. Y GitHub HaBiTb iCHye NOMiYHWK eMopA3i.
30BPAXEHHA
ﬁ 6-26
g Write Preview G Parsed as Markdown [, Edit in fullscreen
ABT0og0M0BHI0OBaY
10 Emonsi B 4ii.
& joy
g biack_joker salecting them
&3 smile
Close and comment
<t smiley

Emogasi matoTb hopmy :<Ha3Ba>: Oyab-Ae y komeHTapi. Hanpuknag, Bu
MOXXeTe HanucaTu LLOCh Take:

I :eyes: that :bug: and I :cold_sweat:.
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:trophy: for :microscope: it.
:+1: and :sparkles: on this :ship:, it's :fire::poop:!
:clap::tada::panda_face:

Mpu BinoGpaxeHHi, ue Burnagatmme npubnmnsHo sik Figure 6-27.

30BPAXEHHA
6-27

CrioBHeHW eMosa3i
KOMEHTAp.

0 tonychacon

le)e that %, and | (3.
x for t.’: it.
& and on this 5 it's o A!

e
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He Te wob Le ayxe KOpUCHO, NpoTe Aodae eneMeHT po3Baru Ta eMouin
[0 HOCisl, B AKOMY JOBOJi BaXKO nepegaTt eMouil iHLWMM YUHOM.

Hacnpaeai nosoni 6araTto Beb cepsiciB BUKOPUCTOBYIOTb CUMBONM emoAagi. Yyaosa
Lunaprarsnka ans noLyky emMoasi, Lo Bupaxae noTpibHy Bam eMOLLit0 3HaxoaAMTbCs
3a agpecoto:

http://www.emoji-cheat-sheet.com

TexHiyHO ue He € yacTuHol PisHoBuay Markdown GitHUb, npote gyxe
KopucHo. Ha popatok OO0 CcTaHOapTHOro AofaBaHHA MocunaHb Ha
306paxeHHa Markdown, wWwo moxe OyTM [OBOMi CKNagHUM  4Yepes
HeobXxigHiCTb WwykaTh Ta BOyaosyeBath URL, GitHub go3sonsie Bam npocTo
nepeTarHyTM 306paxeHHsa 4o obnacTi BBogy TeKcTy, wob BbyaysaTu ix.


http://www.emoji-cheat-sheet.com

CynpoBomXyBaHHs NPOEKTy

0 Write Preview GD Parsed as Markdown 1 Edit in fuliscreen

This is the wrong version of Git for the website:
-

Git.png 4

selecting them

® Write Preview LI Parsed as Markdown I, Edit in fullscreen

This is the wrong version of Git for the website:

I[git](https://cloud.githubusercontent.com/assets/7874698/4481741/7b87b8fe-49a2-11e4-817d-
8023b752b750.png)

selecting them.

30BPAXEHHA
6-28

llepetsryBaHHa
306paxeHs 1job
BIBAHTAXUTU T4
aBToOMarnyHo
BOyayBaTH ix.

Akwo BM 3HOBY nornsiHeTe Ha Figure 6-18, To nobaunTe ManeHbky
nigkasky “Parsed as Markdown” (06pobneHo sik Markdown) Hag TEKCTOBUM
nonem. AKWO BWM HATMCHETE Ha Hei, BaM HagagyTb MOBHY LUMapranky
BCbOrO, L0 BN MOXeTe pobuTtun 3a gonomoroto Markdown Ha GitHub.

CynpoBOofXyBaHHS NPOEKTY

Tenep, KONM MU 3HAEMO, K POBUTM BHECKM OO MPOEKTIB, MOrfsiHEMO 3
iHWoOro GOKy: CTBOPEHHSI, CyNpPOBOM4XKYBaHHS! Ta aaMiHICTpyBaHHS! BaLIOro
BNaCHOro NpoexTy.

CTBOpeHHFI HOBOIO CXOBULL|a

CTBOpMMO HOBE CXOBMLLE, A0 SKOrO MW A0OAMO KO HAaLIOro npoekTy.
Cno4aTKy HaTUCHEMO KHOMKY “New repository” (HOBe CXOBMLLE) NpaBoOpyY
naHeni KepyBaHHHA, 4/ 3a [OMOMOMOK KHOMKM + Yy BEPXHiW naHeni
iHCTpyMeHTiB 6ina Baloro iMeHi kopuctyBauda, 9K MOXHa nobauntn B
Figure 6-30.
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30BPAXEHHA
6-29

Your repositories 4 New repository

You don't have any repositories yet!
Create your first repository or learn more about Git
and GitHub.

O6nacts “Your
repositories” (sawwi
cxoBuLYa).

30BPAXEHHA

6-30
“New repository” @ scnacon + v % E-’

(HoBe cxoBuye) y
BUMEAHOMY CITUCKY.

New repository

® Iss ,
= | Import repository

&% New organization

Topai My noTpanMmo 4o hopmn “HOBE CxoBMLLE”:
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Owner Repository name

&} ben -/ iosApp v
Great repository names are short and memorable. Need inspiration? How about drunken-dubstep.
Description (optional)

i0S project for our mobile group

® || Public
Anyone can sae this repository. You choose who can commit.

Private
You choose wha can see and commil to this repesitory.
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 ~

30BPAXEHHA
6-31

@opma ““ HoBe
cxoBuLYE”.

Bam Tpeba nuwe Hagatu NpoekTy iM'A. YCi iHWi nons 30BCIM He
000B’A3koBI. 3apa3 NpoOCTO HATUCHITL Ha KHoMKy “Create Repository”
(cTBOPUTM cxoBuULLE), | Bax — y Bac BXe € HOBe CxoBULLe Ha GitHub, nig
Ha3BoW <iM’A KOpMCTYBaya>/<Ha3Ba NpPOEKTY>.

Ockinbkn y BawoMy MNpoekTi Hapasi Hema koay, GitHub nokaxe Bam
IHCTPYKUii LOAO CTBOPEHHA abcomniTHO HOBOro cxosBuwia Git, abo
npuegHaHHA icHyto4oro npoekty Git. Mu He Gygemo i TyT Buknagatw.
Akwo Bam HeobXigHO LWOCk 3 LbOro npuragatu, Aueitbcs Chapter 2.

Tenep y Bac € NpoekT Ha GitHub, Bu moxeTte gatv URL Byab-komy, 3 KUM
Xo4eTe noginuTuch cBOIM npoekTtoM. KokeH npoekTt Ha GitHub €
OocTynHUM 4epe3d HTTP 3a apgpecoto https://github.com/<user>/
<project_name>, Ta yepe3 SSH 3a apgpecoto git@github.com:<user>/
<project_name>. Git Moxe oOTpumyBaTM Ta BWKNagatu  3MiHU
KopucTytounce oboma URL, NnpoTe BOHW MalTb KOHTPOMb AOCTyMy, LWO
6asyeTbCcAa Ha 3anuTi iM’si/Naposto KopucTyBaya.

YacTo 6inbw 6axaro nowwuptosat HTTP URL nyGniuHoro npoekTy, agke ToAi
KOpUCTyBauy He AoBeaeTbea MaTty obnikosuin sanuc GitHub wo6 3pobuTu knoH
npoekTy. KopuctyBayam foBeaetbcst Mat 06NiKOBUIA 3anuc Ta BiABaHTaXEHWN
SSH «kntou w06 maTn goctyn Ao Batoro npoekty Yepe3 SSH. Mocunanus HTTP
LLie MOXHa MPOCTO BCTaBWUTW A0 Balloro Be6-ornsgaya, wob nobaunTy Tam BaLu
NPOEKT.
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HopaesaHHA cniBnpayiBHUKIB

Axkwo BM npauioeTe 3 iHWKMMM NoabMK, Ta GaxaeTre HagaTu M MpaBo
pobutn  KOMiTW, BM MaeTe pgoaatM ix OO0  “cniBnpauiBHUKIB”
(collaborators). Akwo BeH, Dxedd Ta Jlyisa yci maoTb 06nikoBi 3anuncu
Ha GitHub, Ta BM GaxaeTe HagaTuM iM JOCTyn Ha 3anuc A0 BaLIOro
CXOBMLLA, BM MOXeTe [opaTtu iXx Ao cBoro npoekTy. Lle Hagactb im
MOXINMBICTb pobuTn “push”, TO6TO BOHM MaTUMyTb OOCTYM i HA YUTAHHS, i
Ha 3anuc 4O NPOeKTy Ta cxosuLa Git.

HaTtucHiTb Ha nocunaHHs “Settings” (HanawTyBaHHS) 3HM3Yy OOKOBOI
naHeni npaBopyu.

30BPAXEHHA
6-32

[TocunaHHs Ha
HanawTyBaHHs
cxoBULYA.

Issues 7
Pull Requests 3

Wiki

Pulse

Graphs

¥ Settings
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MoTim BMOGepiTb “Collaborators” (cniBnpayiBHMKM) 3 MEHIO MiBOPYY.
MoTim npocto HabepiTb iM'A B nomne, Ta HatucHiTb “Add collaborator.”
(oopaTtwn cniBnpauiBHmka) Bu moxeTe NOBTOPtOBATU L€ CKiflbKM 3aBrogHoO
pas, wob HagatM goctyn yciM, komy Bu baxaeTe. fAkwo Bam Tpeba
ckacyBaTu [JOCTyM, MPOCTO HaTUCHITb Ha “X” 3 npaBoro 6oky psaka
noTpiGHOro KopucTyBava.



CynpoBomXyBaHHs NPOEKTy

30BPAXEHHA
Coliaborators Full access to the repository 6-33
Collaborators Ben Straub
Webhooks & Services ﬂ - CrisripayiBH1ku
Deploy key " Jeft King cxoBuLya.
. :.nu?u Co.rriq‘m

KepyBaHHsa 3anutamu Ha Nyn (Pull Requests)

Tenep y Bac € MPOEKT 3 SKUMOCb KOAOM Ta MOXIMBO HaBiTb AeEKinbKa
cniBNpauiBHMKIB 3 OOCTYNOM Ha 3anuc, PO3rfsHbMO WO PobUTW, AKLLO
XTOCb HanpasmB Bam 3anuTt Ha lyn.

3anMTn Ha nyn MOXyTb Hagxoautn abo 3 rinku y ¢OopKy BaLLOro
cxoBuLLa, abo NpoOCTO 3 iHWOI TiNKK Baworo cxosulla. €amHa pisHuUs, Wwo
SKLWO BiH 3 ¢popKy, TO 3a3BMyain Big NOLEN, OO TMKU SKUX BM HEe MaeTe
npaea BuKNagaTM 3MiHW Ta BOHW He MalTb NpaBa BWKNagaTu 3MiHM [0
BalWoi, a B pasi BHyTpilWHbOro 3anuTy Ha 3nuTTa 3as3Buyan obuasi
CTOPOHU MalTb Ha L& NpaBso.

[ns HacTynHuxX npuknagis, npunyctiMo, WO BW “tonychacon”, Ta BK
CTBOPUWIM HOBUIA NpoekT Arduino nig Ha3eoto “fade”.

NOBIAOMITEHHA ENEKTPOHHORK MOWTORO
XTOCb NpuxoauTb, 3MIHIOE Ball KoA Ta Bignpaensde Bam 3anut Ha [lyn.

Bam mae Hagintn nuct 3 NoBiJOMMEHHSAM Npo HoBui 3anuT Ha [lyn, wo
mMae Burnagatu sk Figure 6-34.
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30BPAXEHHA
6-34

Jluct 3
10B[JOMIIEHHAM PO
HoBwmYI 3armt Ha [Ty

[fade] Wait longer to see the dimming effect better (#1)

]
B

Scott Chacon <notifications@github.com> 10:05 AM (0 minutes ago) -

to tonychacon/fade Unsubscribe ~

One needs to wait another 10 ms to properly see the fade.

You can merge this Pull Request by running

git pull https://github.com/schacon/fade patch-1

Or view, comment on, or merge it at

https://github.com/tonychacon/fade/pull/1

Commit Summary

= wait longer to see the dimming effect better
File Changes

* Mfade.ino (2)
Patch Links:

« hitps://github.comftonychacon/fade/pull/1.patch
= hitps:/igithub.com/tonychacon/fade/pull/1.diff

Reply to this email directly or view it on GitHub.
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BapTo 3BepHyTM yBary Ha gekinbka peyen y ubomy nucTi. BiH Bkntovae
HeBenuky ctatucTuky amiH (diffstat) - cnucok daiinie, wo 6ynu 3amiHeHi
B 3anuti Ha [llyn, Ta HacCKiNbkM BOHW 3MIHUNUCb. TakoX Yy HbOMY €
MOCUNaHHA Ha CTOPiHKY GitHub 3anuty Ha IMyn. | we aekinbka URL, Aki By
MOXETEe BMKOPUCTOBYBATU 3 KOMAHAHOIO psigka.

Akwo BM nomiTunu psgok 3 Tekctom git pull <url> patch-1, To ue
npocTMi MeToqd 3MMTU 3MiHM 3 BigganeHoi rinkum ©6e3 HeobXxigHOCTI
fopasatu BigaaneHe cxosuile. Mu WBMAKO ue po3rnaHynu B “Checking
Out Remote Branches”. Axkwo Bu bGaxaete, TO MOXeTe CTBOPUTU Ta
nepenTy 4o TEMaTUYHOI TiNkW, a NOTIM BMKOHATM L0 KOMaHAy, Wob 3nutn
3MiHM 3anuTy Ha lyn.

IHWi uyikaBi nocunaHHsa ue .diff Ta .patch, ski, sk Bu MoxeTte
3goragatucb, Mictate 3anut Ha lMyn y Burngagi o6’egHaHux 3miH (unified
diff) Ta natuy. Bu moxete 3anutn 3anut Ha lNyn HaBiTb Tak:

$ curl http://github.com/tonychacon/fade/pull/1.patch | git am

CnIBMNPALIA HAL SAMNTOM HA YT

Ak Mu Bxe 6Gaumnu B “loTik poGotu GitHub”, BM Tenep MoxeTe
cninkyBaTUCb 3 NoaMHOW, fka Bigkpuna 3anut Ha [lyn. Bu moxeTte
KOMEHTYBaTU OKpeMi pagKM Koy, KOMEHTYBaTW Uini  KOMITH, 4K



CynpoBomXyBaHHs NPOEKTY

KoMeHTyBaTh Becb 3anuT Ha [lyn, 3a gonomoroto GitHub pisHoBuay Mark-
down.

LLlopasy xTocb iHWwWA KomeHTye 3anmut Ha [lyn, BM 3HOBYy OygeTte
OTpUMyBaTM §UCT 3 MOBIAOMIEHHAM, OTXe BW OygeTe 3HaTM WO
BiaOyBaeTbcA. KoxkeH 3 nucTiB Oyae MicTuTy nocunaHHsa Ha 3anut Ha [yn
came Tyau, e Woch Biabynocs, a TakoX BU MOXeTe BiAMNOBICTM NPsAMO Ha
nncT, i komeHTap y 3anuTi Ha [Nyn 6yge cTBOpeHO aBTOMAaTUYHO.

30BPAXEHHA
schacon I 6'35

| think this is a really good idea and you should definitely merge it. B/ﬂﬂOB/ﬂb Ha nCT

BK/TOHAETHCA B

® ) tonychacon r rnepericky Ha
GitHub.

You're probably right

LonHo kog ctae Bam o Brnogobum Ta Bu GaxaeTe WMOro 3nuTu, BU
MoxkeTe abo 3pobuTK Myn KoAy Ta 3NUTK MOro fokanbHo, abo BMKopUCTaTy
git pull <url> <branch>, sk mm 6aunnu paHiwe, abo moxete gogatm
opK K BigAaneHe cxosulle, OTPMMATU 3 HbOrO BCi KOMITW, a NOTIM BXe
3MUTK 3MiHMW.

AKWOo 3nMTTS TpMBianbHe, BM TaKOX MOXETe MPOCTO HaTUCHYTM Ha
KHOMKy “Merge” (3nmTn) Ha caiTi GitHub. Lle 3pobuTb 3nmTTa “He-uBuaKo-
Bnepen” (non-fast-forward): CTBOPUTL KOMIT 3NUTTS HaBITb SKLLO 3NUTTS
wBmako-snepea moxnuee. Lle osHavae wo 3a 6yab-skmx ob6CTaBuH,
Lopa3y BM HaTUCKAETe Ha KHOMKY merge, Oyde CTBOPEHO KOMIT 3nuTTS. Ak
BU MoxeTe nobaumtm Ha Figure 6-36, GitHub HagacTb Bam ycil U0
iHcbopMmalito, SIKLLO BU HATUCHETE Ha nocunaHHs BkasiBku (hint).

239



PO3[IS1 6: GitHub

30BPAXEHHA
6-36

KHorika 3mTTsi 1a
IHCTPYKUIT Lono
3/MTTA 3annuty Ha
[Ty Bpy4Hy.

This pull request can be automatically merged.

You can also merge branches on the command line.

Merging via command line
If you do not want to use the merge button or an automatic merge cannot be performed, you can
perform a manual merge on the command line.

HTTP  Git Patch https://github.com/schacon/fade.git @.

Step 1: From your project repository, check out a new branch and test the changes.
git checkout -b schacon-patch-1 master @_
git pull https://github.com/schacon/fade.git patch-1

Step 2: Merge the changes and update on GitHub
git checkout master i)

git merge --no-ff schacon-patch-1
git push origin master
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AKWO BM BUpIlLUTE He 3nMBaTU 3anuT, BU TaKOX MOXETe MpOCTOo
3aKpWUTM 3anuT Ha 3nUTTS, NPO Lo aBTopa 3anuTy Byae NosiaoMeHo.

NOCUINAHHA (REFS) SAMNNTIB HA MY

Akwo Bam goBoauTbecs npautoBaTn 3 6aratbMa 3anMtamu Ha 3nuTTS, Ta
BM He BaxxaeTe gofaBaTu Kyny BigganeHnx CXoBULL 4M pobutn no ogHomy
nyny Ha KOXeH, € oAWH [oTenHuh 3acib, skun GitHub Bam goseonsie
Bukopuctatn. Lle pgewo cknagHui 3acib Ta MM gewo [[oknagHiwe
posrnsHemMo nogpobuui Toro, Lo BiadyBaeTbcs B “The Refspec”, npoTte BiH
MOXe OyTn JOBOSi KOPUCHUM.

Hacnpaggi GitHub cnpuimae rinku 3anutis Ha 3nUTTS AN CXoBULLA SK
LLOCb Ha KwTanT ncesdo-rinok Ha cepsepi. be3 gogaTkoBux Ain BU He
OTPMMYETE X NPU KNOHYBaHHi, NPOTEe BOHU € B NPUXOBAHOMY BUIMsAAi Ta BU
MOXeTe [0BOMi Nerko oTprMaTt 4o HUX JOCTYn.

o6 ue npoaeMoHcTpyBaTM, MU 30MpaEMOCH BUKOPUCTaATU KOMaHgy
HU3bKOrO PiBHS (4acTo iX HasuBalwTb KOMaHau “plumbing”, Npo Wo mu
npountaemo Oinbwe B “CaHTexHika Ta nopuensHa”) nig Hassow 1s-
remote. Lia komaHga He noTpibHa nNpu NOBCAKAEHHOMY BUMKOPUCTaHHI Git,
npoTe BOHa KopucHa LWob nokasaTn Ham, ki nocunaHHsa (references)
NPUCYTHI Ha cepBepi.

AKWo My BUMKOHAEMO L KOMaHZy Ha cxosuuwli “blink”, ake mn Bxe
paHille BUKOPMCTOBYBanu, MM OTPMMAEMO CMUCOK YCiX rifoK Ta Teris, a
TaKoX iHLIMX MOCKMaHb Y CXOBWLL.



CynpoBomXyBaHHs NPOEKTY

$ git ls-remote https://github.com/schacon/blink

10d539600d86723087810ec636870a504f4feedd HEAD

10d539600d86723087810ec636870a504f4fee4dd refs/heads/master
6a83107c62950be9453aac297bb0193fd743cd6e refs/pull/1/head
afe83c2d1a70674c9505cc1d8b7d380d5e076ed3 refs/pull/1/merge
3c8d735ee16296c242be7a9742ebfbc2665adecl refs/pull/2/head
15c9f4f80973a2758462ab2066b6ad9fe8dcf03d refs/pull/2/merge
a5a7751a33b7e86c5e9bb07b26001bb17d775d1a refs/pull/4/head
31a45fc257e8433c8d8804e3e848cf61c9d3166¢ refs/pull/4/merge

ABXeEX, SIKLLO BN Y CBOEMY CXOBMLLi BUKOHaeTe git ls-remote origin
(3amicTb origin moxe 6yt Oyab-ake BigaaneHe CXOBULLE), BU OTPMMaETe
LLIOCb CXOXe Ha ue.

Axuwo cxosue posmiwieHe Ha GitHub Ta y Bac € xod oguH BigKPUTUIA
3anuTt Ha lyn, B nobauymTe nocunaHHsa 3 npedpikcom refs/pull/. Lle
3BUYaliHi rinku, NpoTe OCKiNbkn BOHU He MatoTb Npedikca refs/heads/, Bu
He OTPMMYETE iX NP KIOHYBaHHI ab0 OTpPMMaHHi 3MiH 3 cepBepy — MpoLec
OTPUMAaHHS 3a3BMYan MNOBHICTHO iX irHOPYE.

Ona koxHoro 3anuTy Ha Nyn € No ABa NOCUMaHHSA: Te, WO 3aKiH4YyeTbCs
Ha /head Bkasye came Ha OCTaHHIn KOMIT o rinku 3anuTy Ha lMyn. OTxe,
AKWO XTocb Bigkpue 3anut Ha lyn OO Baworo cxoBuuia, Ta iXHS rinka
HasuBaeTbcsl bug-fix Ta BoHa Bkasye Ha KOMIT a5a775, TO y BalLOMy
cxoBULLi B Hac He Oyge rinku bug-fix (amke ue He y Bawomy ¢hopky),
npoTe y Hac 6yge pull/<pr#>/head, sike Bka3dye Ha a5a775. Lle o3Hauvae,
O MW NMErko MOXEMO 3MUTU KOXHY rinky 3anuty Ha [Myn opgpasy, i He
MaeMO Ansi UbOro Aof4aBaTu Kyny Big4aneHnX CXOBULL.

Tenep BU MOXeTEe OTPUMATU MOCUNAHHA SIBHO HACTYNMHUM YUHOM:

$ git fetch origin refs/pull/958/head
From https://github.com/1libgit2/1libgit2
* branch refs/pull/958/head -> FETCH_HEAD

Lla komaHga kaxe Git: “INpuenHarica oo BigganeHoro cxoeuia origin,
3aBaHTaXx 3BiATW nocunaHHa nig HasBow refs/pull/958/head.” Git
paficHO Le BMKOHYe, Ta 3aBaHTaXye BcCe, WO BaM HeobxigHo, o6
BIAHOBWTU Lie NOCUNaHHS, Ta 3anucye BKasiBHMK 40 NOTPIOHOro Bam KOMITY
B .git/FETCH_HEAD. [lani B MoxeTe BUkoHaTU git merge FETCH_HEAD,
Wo6 3nUTK 3MiHM OO TifKK, B sKiK BU OaaeTe nepesipuTu 3MiHW, NpoTe
MOBIAOMIIEHHA KOMITY 3nuMBaHHA Oyde Burnagatm gewo OVBHO. Takox,
AKWO BU nepernsgaeTe 6arato sanuTie Ha Nyn, Le cTae MapygHuM.
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IcCHye TakoX MeTog OoTpuMaTW BC/ 3anuMTU Ha MNyn, Ta OHOBIOBATKM iX
KOXXeH pa3, Konum BW 3'€gHYETeCb 3 BigganeHuMm  CXOBULLEM.
Bigkpuiite .git/config y Bawomy ynobneHomy penakTopi, Ta 3HahgiTb
Tam BigaaneHe cxosuule origin. BoHo mae Burnggatv npubnunsHo Tak:

[remote "origin"]
url = https://github.com/1libgit2/1libgit2
fetch = +refs/heads/*:refs/remotes/origin/*

Pagok, wo nouymHaetbca 3 fetch = € “cneuudpikauiero nocunaHb”
(refspec). Lle cnocib BinobpaxeHHs iMeH Y BigganeHoMy CXOBULLi B iMeHa
y Balin nokanbHi gupektopii .git. Came uen psgok 3 npuknagy kKaxe
Git: “yce, WO Ha BigganeHomy cxoBuLli 3Haxogutbes nig refs/head mae
OMVHUTUCb Y MOEMY NokanbHoMy cxoBuwli nig refs/remotes/origin“. Bu
MOXeTe BigpegaryBaTu UK cCekuito wob agogatv iHWy cneundikauito
nocunaHsb:

[remote "origin"]
url = https://github.com/1libgit2/1ibgit2.git
fetch = +refs/heads/*:refs/remotes/origin/*
fetch = +refs/pull/*/head:refs/remotes/origin/pr/*

Llen octaHHin psgok kaxe Git: “Yci mocunaHHsA, WO MalTb BUMNNAL,
refs/pull/123/head, matoTb OyTn 30epexeHi nokanbHO sk refs/
remotes/origin/pr/123.” Tenep, skwWo Bu 30epexete dann Ta
BUKoHaeTe git fetch:

$ git fetch

# ..
* [new ref] refs/pull/1/head -> origin/pr/1
* [new ref] refs/pull/2/head -> origin/pr/2
* [new ref] refs/pull/4/head -> origin/pr/4

# ..

Tenep yci BigoaneHi 3anuTm Ha nyn npeacTaBfeHi  foKanbHO
NOCUNaHHAMM TaK camo, €K i iHWi BigganeHi rinkn. Y HUX He MOXHa
BHOCUTM 3MiHM, Ta BOHW OHOBIIOOTLCA MPU OTPUMaHHI 3MiH. Lle pobutb
nokanbHy NepeBipKy Koay i3 3anuTy Ha nyn cynep Nerkow:

$ git checkout pr/2
Checking out files: 100% (3769/3769), done.
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Branch pr/2 set up to track remote branch pr/2 from origin.
Switched to a new branch 'pr/2'

HanyBaxHiwi 3 Bac nomitunu head HanpukiHUi iMeHi BigaaneHoi
YacTuMHUM cneyundikayii nocunaHHsa. Y cxoBuwli GitHub Takox € nocunaHHs
refs/pull/#/merge, WO BKasylTb Ha KOMIT, sikuiA BM BM oTpumanu npu
HaTUCKaHHI Ha KHOMKy “merge” canTy. Lle gossonsie Bam npotectyBaTtu
3MMBaHHS 0O BNACHO HATUCKaHHA Ha KHOMKY.

SAMUTW HA Ny OO 3AMNUTIB HA MyT

Bu moxeTe BigkpuBatu 3anuTtn Ha [lyn He Tinbku OO ronoBHOi (master)
rinkv, BU Hacnpaeai MoxeTe BigkpveaTtn 3anut Ha Myn go 6yab-sKoi rinkm
B Mepexi. Bu gincHO moxeTe HaBiTb BIigKPUTWM MOro0 HaBiTb A0 iHLIOrO
3anuTty Ha Myn.

Axkwo By nobaunnu 3anut Ha MNyn, Wo pyxaeTbecs y BipHOMY HanpsiMky,
Ta y Bac € ifee 3MiHu, Lo 3anexuTb Bif Lboro 3anuty, abo BM HEBMNEBHEHI,
Lo AyMKa rapHa, abo y Bac NpOCTO HEMAaE npaB Ha 3anuc Ao TNk 3anuTy,
BM MOXeTe Bigkpuntn 3anuT Ha Nyn npsamo o Hei.

Konu Bwu BigkpmeaeTe 3anuT Ha [lyn, Haropi CTopiHkK € none, WO 3agae
rinky, 4O SIKOi BWU CTBOPIOETE 3anuT Ha My, Ta none, Wo 3a4ae rifnky, 3 aKoi
BM MpoOCUTE B3ATU 3MiHW. HAKWO BW HaTUCHeTe Ha KHonky “Edit”
(peparyBaTtu) NnpaBopyd Big NONs, BM 3MOXeTe BUOpaTK He TiMnbKu rinku, a

n cpopk.

B - ‘ —_ 30BPAXEHHA
6-37
i b Discuss enc Tt
[IRESECNES— BpyyHy 3MiHIOEMO
2 1 o 2 YirboBy rinky 1a
g gopk 3anmty Ha [yrn.
B schacon wait longer to see the dimming effect better
& tonyenacen
n schaconffade ~ base patch-1 « w tonychaconfade patch-2 ~

Choose & base branch

& tonyenacon update face.ino
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Ak 6aunTte, AoBONI NPOCTO 3aNpPOCUMTW 3MMBaHHS BaLIOi HOBOI FiNKWM A0
iHworo 3anuTy Ha lNMyn abo Ao iHWoro hopKy NPoekTy.

3ragku Ta NoBigOMMNEHHs

Y GitHub Takox € goBoni rapHa BOygoBaHa cucTemMa MOBIAOMIEHb, ska
MOXe BYyTV OOPEYHOI0, SKLLO Y Bac € NUTaHHS Yn BaM NoTpibHa gonomora
Bi, KOHKPETHMWX MOAEN YN KOMaHA,.

Y KOXHOMY KOMEHTapi BM MoOxeTe HabpaTu cumBon @ Ta BiH Mo4vHe
aBTOAOMOBHIOBAHHA IMEH Ta IiMeH KOopuCTyBadiB nogen, wWwo e
cniBnpauiBHMKaMm1 LbOro NPOEKTY, Y1 MPOCTO POBMIM 4O HbOrO BHECKMU.

30BPAXEHHA
6-38

[MoynHaemo
Habupartn cumBon @
o6 Korock 3ragarm.

l”g"’%
! Write Preview I Parsed as Markdown 3, Edit in fullscreen

@
ben Ben Straub
peff Jefi King
jlehmann Jens Lehmar
selecting them
LouiseCorrigan |

Close and comment
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Bu Takox MoxeTe 3ragatM KOpucTyBada, SAKOrO Hema B LbOMY
BMNaAHOMY BIKOHLi, MPOTE 4acToO Le BUXOAWTb LUBMALIE 33 AOMNOMOroH
aBTOOOMOBHIOBAYA.

LLoriHo BM 3pobuTe KOMEHTap 3i 3ragKkow KOpUCTyBaya, BiH OTpMMae
noeigomneHHs. Tobto ue moxe OyTm ayxe edeKTMBHUM MeToaoM
BTArHYTM Niogen B ChiNkyBaHHSA, Wo6 iM He [oBoAMNOCbL BeCb 4vac
npoauBnATUCL yCi Aauckycii. Oyxe yvacto niogu Ha GitHub 3anpouyoTb
HWKMX 3 iXHBbOI KOMaHAM YU KOMMaHii Wob nepernaHyTn 3aBoaHHs 4yn
3anuT Ha Myn.

Akwo korockb 3ragytoTb y 3anuTi Ha lMyn abo 3aBgaHHi, BOHU CTaloTb
“‘nignucaHnmn”  (subscribed) Ha HUX Ta npogoBXaTb OTpPUMYyBaTK
NOBIAOMIEHHS Lopasy, KONMM 3 HUMMK BiabyBaeTbCa sIKacb akTUBHICTb. Bu
TakoX MoxeTe OyTu nignucaHi A0 4Orocb, WO BW BiOKPWUNM, SKWO BM
cnigkyete 3a cxoBuweM abo SKUWO BU KOMEHTYBanu LWOChb. AKWO BU
Oinbwe He BaxaeTe OTpMMyBaTK MOBIOOMIIEHHS, € KHomka “Unsubscribe”
(BianmmcaTncb) Ha cTOpiHUi. [OCTaTHbO HATMUCHYTU Ha Hei, wob GitHub
NPUMNMHUB MOBISOMMATA BaM NPO OHOBMEHHS L€l CTOPIHKN.



CynpoBOaXyBaHHS NPOEKTY

Notifications

4x Unsubscribe

You're receiving notifications
pecause you commented.

30BPAXEHHA
6-39

Bigrnvcyemocs Big
3aBaaHHsa un 3ammty
Ha [yrn.

CTOPIHKA NOBIAOMIIEHb

Konun mun kaxemo “noeigoMneHHs” (notification) TyT wopo GitHub, mu
MaemMo Ha yBasi oOkpemun mMeTod, SAkum GitHub Hamaraetbcs Bam
noBigOMUTU MNPO SAKICb NoAii. Y Bac € [fekinbka PpisHMX MeToaiB ix
HanawTyBaTn. Akwo BM nepengete Ao Bknagkm “Notification center”
(4eHTp noBigOMMEHb) 3i CTOPIHKM HanawTyBaHb, BW nobaunte AesKi
OOCTYNHi Bam onuii.

4> tonychacon How you receive notifications
Profile
Participating
Account settings. When you participate in a conversation or someone brings you in with an @mention.

M Email ™ Web
Emails
Notification center Watching
Updates io any repositories or threads you're waiching
ol WEmall ¥ Web
SSH kays

Security

Notification email

Primary emall address

tchacon@example.com i| Save
Custom routing
You can send notifications to different verified email addresses depending on the organization that owns the repository.

30BPAXEHHA
6-40

Onyii yeHTpy
110B[OM/1EHb.
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Y Bac € [ABi MOXMMBOCTI OTPMMYBaTW [MOBIOOMIIEHHA: 4Yepes
“EnekTpoHHy nowTy” abo yepes “Beb” Ta BM MoxeTe BUGpaTN OOMH 3 HUX,
XogHoro, abo obugsa ana 3anuTiB/3aBOaHb Ta ONA  akTUBHOCTI B
CXOBWLLAX, 32 AKUMU BU CRiAKy€ETE.

======= Be0b noBigOMIIEHHS

Beb nosigomneHHs icHy0Tb Tinbkn Ha GitHub i BU MOXxeTe ix nepesipaTn
BUKITIOYHO Ha GitHub. AKWo us onuis BBIMKHYTa y BallMX HanawTyBaHHAX
Ta BaM HafivLwIo NOBiJOMIEHHS, BU nobaynTe ManeHbKy CUHIO TOYKY Hag
iKOHKOIO NOBiIAOMIIEHb HAropi BaLlOro ekpaHy, sk BUAHO Ha Figure 6-41.

30BPAXEHHA
6-41

L{eHTp noBigomrieHs

O Explore Gist Blog Help 4} tonychacon 4~ 2o  ig
*You have unread notifications

O Notifications @ Watching Mark all as read

Participating 3 SF Corporate Housing Search =
gitigit-scm.com v
z Front Page ©
1
schacon/blink v
To Be or Not To Be ®
Three seconds is better o

246

Akwo BM Ha Hel HaTUCHeTe, TO MobaymTe CMNUCOK YCiX Ballnx
noBigOMNEHb, 3rpynoBaHUX Mo npoektam. Bum moxete inbTpyBaTtH
MOBIAOMMNEHHSA 3a MPOEKTOM, SKLWO HaTUCHETE Ha WOro Hassy B NaHeni
nisopy4. Takox BM MOXeTe NiATBEPAMTUN NOBIAOMIEHHS, SKLWO HaTUCHeTe
Ha nTawky (checkmark) 6ins nosigomnenHs, abo niaTBepauTn BC/
NOBIAOMIEHHS MPOEKTY, AKLO HAaTUCHETE Ha MTaLUKy 3BepXy rpynu. Takox
€ KHOMKa npurnyweHHs 6ins KOXXHOI NTaLLKW, SKWO BM HA HEl HaTUCHETe,
Bu Binblue He OygeTe OTPMMyBaTU NOBIAOMIIEHb MPO L0 TEMY.

YcCi Ui iHCTpYMEHTU OyXe KOpPUCHI Ang poboTu 3 BENUKOK KIiNbKICTHO
nosigomneHb. Many GitHub power users will simply turn off email notifications
entirely and manage all of their notifications through this screen. BaraTo
poceigyeHnx kopuctyBadiB GitHub npocTto BUMMKaKOTb YCi NOLITOBI
NOBIAOMIIEHHS Ta NPALIOTb 3 HUMU BMKIMOYHO YEPE3 LIH0 CTOPIHKY.

MowToBi NOBIAOMMEHHS — Lie iHWWIA cnocid obpobnsaTn NoBigoOMMEHHS
GitHub. Akwo BoHM BBiMKHEHi, B OygeTte oTpuMmyBaTM nucta LWOAO
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KOXXHOro nosigomneHHs. Mu Bxe 6aunnum ix npuknagn B Figure 6-13 Ta
Figure 6-34. Jlnctm Takox OyayTb BipHO BMOPSAKOBaHI y rpynu
NnoBiAOMIMEHb, WO AYyXe KOPWUCHO, $SAKWO Ball MOLWTOBUWA KIEHT 1X
nigTpumye.

Takox y nucrax Big GitHub € uyumano BOygoBaHMX OO 3arofnoBkiB
MeTagaHux, Lo AyXe gonomarae npyM CTBOPEHHI ocobuctnx dinbTpis Ta
npaswn.

Hanpuknag, €KWo My MNOAUBMMOCH Ha 3arofioBkM nucTta, wo 6ys
BianpaBneHuni o ToHi B Figure 6-34, MM nobayumo HacTynHe cepeq
BiANpaBneHnx JaHux:

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

TyT € pekinbka uikaBux psagkiB. Akwo Bu bGaxaete obpatm abo
HanpaBUTK BCi NMMCTU LbOro MpoekTy, abo Tinbku Uboro 3anuty Ha [lyn,
ONns LUboro AOCTaTHLO AaHuX y Message-ID: Lei 3aronoBok mae cdopmar
<KOPUCTYBayYy>/<npoekT>/<Tun>/<id>. Axbu 6 ue Oyno, Hanpuknag,
3aBAaHHs, <Tun> 6yB 61 “issues” 3amictb “pull”.

Monsa List-Post Ta List-Unsubscribe osHauvaloTh, wWo, AKWoO Baww
MOLWTOBMI KMiEHT X MiATPUMYeE, BM Nerko MoxeTte Hanucatu (post) go
cnmcky, abo Bignucatuce (unsubscribe) Big poscunku. OCTaHHE HiYuM He
BiOPI3HAETLCA B BUKOPUCTAHHS KHOMKKW “NpurnywmnTtin” (mute) y Be6 Bepcii
NnoBiAOMNEHHA Ta Big kHoMkM “Unsubscribe” Ha cTopiHUi 3aBaaHHA um
3anuTty Ha Nyn.

Takox BapTO cKas3aTu, WO SKWO y Bac BBIMKHEHI MowwTOBi Ta Beb
MOBIAOMIIEHHS, Ta BW MPOYMTAETE MOLUTOBY BEPCit0 MOBiAOMIMIEHHS, BEO
Bepcid TakoxX Oyae no3HayeHa NpoYMTaHO, KO Ball MOLUTOBUI KIEHT
[003BonsiE 300paxeHHS.

Ocobnusi dainm

€ pekinbka ocobnueux channis, WO iX MPUCYTHICTb Yy BaLUOMYy CXOBWLL
nomivae GitHub.
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README ([MpounTaii MmeHe)

Mepwwum € dann README, skuin moxe ByTn mamxke byab-skoro dopmary,
AkuiA GitHub cnpuiimae sik TekcT. Hanpuknag, ue moxe 6yt README, RE-
ADME .md, README . asciidoc Towo. Akwo GitHub no6auntb dann README y
BaLLOMY Kofi, BiH Bigobpa3nTb MOro Ha rofioBHil CTOPIHLi BALLOro NpPoekxTy.

Barato komMaHO BMKOPUCTOBYHOTb Uen pavin Ans 30epiraHHa BCiei
iHopmaLii, Ska gopedHa Ans KOrocb He3Hanmomoro 3i cxosuiem abo
npoekTom. 3a3Bnyan ue Taki pedi ak:

« [Ina yoro yen npoekT

« Ak ioro koHdirypyeatm Ta iHcTanosatu

« MNpuknapg noro BMKOpUCTaHHA abo 3anycky
« JliueHsis npoekTy

« Ak 3po6UTM BHECOK 4O HBOTO

Ockinbku GitHub 6yge BigobpaxaTtu uewn caiin, Bu moxeTe gogatn oo
HbOro 306paxeHHs abo nocunaHHA Wob nonerwaTn Koro YNTaHHS.

CONTRIBUTING (Ak 3pobuUTH BHECOK)

IHWKiA ocobnuBuiA chaiin, Ha sk 3BepTae yBary GitHub, Ha3uBaeTbCs
CONTRIBUTING. Akwo y Bac € davn CONTRIBUTING 3 Oyab-sikum
posLwupeHHaM, GitHub nokaxe Figure 6-42 KONMM XTOCb MOYHe BigKpuBaTU
3anuT Ha MNyn.

30BPAXEHHA
6-42

Bigkputrss 3anuty Ha
[lyn, aKuyo icHye
Qavin
CONTRIBUTING.

Please review the guidelines for contributing 1o this repository.

Write Preview CD Parsed as Markdown X, Ec
' e We can't automatically
merge these branches.

248



CynpoBomXyBaHHs NPOEKTY

Lle 3pobneHo 3agns Toro, Wwob BM MOrnun BKasaTh LIO came BU Xo4yeTe
4n He xoueTe GaumTy B 3anuTi Ha [lyn, AKMiA HanpaBnATb OO BALLOrO
npoekTy. Takmm YMHOM NIAUN MOXYTb NpouMTaTh Ui IHCTPYKUil A0
BigkpuTTA 3anuTty Ha lyn.

AnmiHictpyBaHHS NMpoekTy

Baarani-to Ha GitHub HebaraTo iHCTPYMEHTIB agMiHICTPyBaHHA MPOEKTY,
npoTe AesKi 3 HUX MOXYTb BYTU KOPUCHUMMU.

3MIHA TUNOBOI IINKA

AKWO BM BMKOPUCTOBYETE HE TinKy “master” sik ronoBHy, TOOTO Tinky, Ao
aKol BM GaxkaeTe w06 nogu Bigkpueanu 3anutu Ha lyn, BU mMoxeTe ue
3MIHUTM Ha CTOpIHLUi HanawTyBaHbCBOrO CXOBMLIA Ha Bknagyi “Options”

(onuif).

30BPAXEHHA
Options Settings 6'43

3miHa TmrnoBoi rinku
IPOEKTY.

fade

Defauit branch
development
issue-53

lMpocTo 3MiHiITE TMMOBY riNKy B BUNagHOMY BiKOHLi Ta 6e3 okpemoi
BKa3iBKM BCi ronosHi onepadii 6yayTb BigbyBatuca Hag Heto, 30Kpema siky
rinky 6yae oTpMMyBaTh CXOBULLE MPW KNOHYBaHHI.

MEPEOAYA NMPOEKTY

Akwo BM BaxxaeTe nepeaaTti NPOEKT iHLWOMY KOpUCTyBady abo opraHisadii
Ha GitHub, ana yporo € onuia “Transfer ownership” (nepegaya BNacHoOCTI)
HanpuKiHUi Toi camol Bknagkm “Options” Ha CTOpPiHLi HanawTyBaHb BaLLOro
cxoBuLLA.
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30BPAXXEHHSA
6-44

llepenaya npoekty
IHLLIOMY KopucTyBayy
abo opraHizaLjii
GitHub.

Make this repository private
Please upgrade your plan to make this repository private.

Transfer ownership

Transfer this repo to another user or to an organization where you have admin rights Transfer
Delete this repository

Once you delete a repository, there is no going back. Please be certain. Delete this repository
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Lle KopuMCHO $KWO BW NOKMAAETE MNPOEKT Ta XTocb Oaxae woro
NpoaoOBXMTU, abo SKWO Baw NpPoekT crae 6Ginbwum i BM OaxaeTe
nepemMicTUTK MOro Ao opraHisauii.

Lle He Tinbkn nepemilye cxoBuLle pasom 3 ycima rnsgadamm (watcher)
Ta 3ipkamy [0 iHWOro Micus, a we W HanawTtye nepeHanpasfeHHs 3
Baworo URL 4o HoBoro micus. Takox OyayTb nepeHanpasneHi KNoHyBaHHA
Ta OTpPUMaHHS 3MiH 3 Git — He Tinbkn Be6 3anuTu.

KepyBaHHS opraHisadi€to

Kpim 0o6nikoBux 3anuciB Ha 0AHOro KopucTyBaya, Ha GitHub Takox € Tak
3BaHi Opranisauii. Ak i ocobucti obnikosi 3anucu, obnikosi 3anucu
OpraHisauii MaloTb CBill NPOCTIP iIMEH, B SIKOMY ICHYIOTb YCi iXHi MpoeKTu,
npote 6GaraTo iHWOro pAna Hux BigpisHseTbea. Lli obnikosi 3anucu
NpeacTaBnaTb rpyny nogen 3 CymiCHMAM NpaBoOM BNAcHOCTI NPOEKTIB, Ta
€ baraTo iHCTpPYMEHTIB ANns KepyBaHHs nigrpynamu umx niogen. 3assudan
opraHisauii BUKOpUCTOBYOTb Ansa rpyn 3 Bigkputum Kogom (taki sk “perl”
4m “rails”) abo komnaHin (Taki sk “google” um “twitter”).

OcHoBwu opraHisadlii

OpraHisauito goBoni nerko CTBOPUTU: MPOCTO HATUCHITL Ha iKOHKY “+” y
Haropi npaBopyy Ha Oyab-akin cTopiHui GitHub Ta BUbGepiTb y MeHo “New
organization” (HoBa opraHi3auisi).



KepyBaHHs1 opraHisadieto

ﬂben +- ¥ P

New repository

§& New organization

30BPAXEHHA
6-45

EnemeHT MeHw
“New organization”
(HoBa oprarizauis).

CnoyaTky Bam Tpeba HasBaTu Bally OpraHi3auilo Ta HagaTy MOLITOBY
agpecy, wo Oyaoe romoBHUMM KOHTakToM rpynu. [loTim Bu MoOXeTe
3anpoCUTK iHLWKMX KOpUCTyBadiB OyTn cniBBnacHnkamm obnikoBoro 3anucy,
AKWo baxaeTe.

BukoHanTe HacTynHi KpoKW, | HeBOOB3i BM OyaeTe BNAaCHUKOM HOBEHbLKOI
opraHisauii. Ak i ocobucTi 0bnikoBi 3anMcu, opraHisadii 6e3KOLTOBHI, AKLWO
BCe, Lo BK ByaeTe B HWX 36epiratv 6yae BiAKPUTUM KOLOM.

Ak BnacHuK opraHisauii, konu Bu pobute dopk cxoBuwa, y Bac byae
BUOIp: pobuTn hopk y BaLIOMy BRACHOMY MPOCTOPI iMEH, Y Y NpoCTopi
iMeH opraHisauii. Konv B CTBOPIOETE HOBI CXOBMLLA, BU MOXETE CTBOPUTU
ix abo nig ocobuctmm obnikoBum 3anmcom, abo nig Oyab-sKoto
opraHisaujeto, wWo ii BnacHMKoM € BW. Takox BM aBToMaTuyHO OyaeTe
“cnigkyBatn” (watch) 3a Bcima cxoBuwamu, WO BW CTBOPUMNU ANs UUX
opraHisauin.

Tak camo sk y “Ball aBaTap”, BU MOXeTe BiABaHTaXwuTu aBaTtap Ans
Balloi opraHisauii wob Tpoxu podatu i ocobnmBocTi. Takox K i 3
ocobucTmn obnikoBMMM 3anmncamu, y Bac € rofloBHa CTOpiHKa opraHisauii,
Ha SiKi € CMMCOK YCiX BalUMX CXOBULL — ii MOXYTb Ba4MTK 1 iHLWI nogu.

Tenep po3rnsHbMO HeBenuki  BiAMIHHOCTI  obnikoBoro  3anucy
opraHisauji.
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Komanaun

OpraHi3auji NoB’a3aHi 3 okpeMrMM NI0AbMU Yepes KOMaHau, Lo € NPOCTUM
rpynyBaHHAM OKpemMux OONiKOBMX 3anuCiB i CXOBMLLY B OpraHisauii, Ta Lie
AKUA 4OCTYN Ui N0AM MatoTb Y LUX CXOBULLAX.

Hanpvknag, npunycTiMo, WO Y BaLwlidi koMmnaHii Tpu cxosuwa: frontend,
backend Ta deployscripts. Bu 6Gaxaete, wob Bawi po3pobHMKK
HTML/CSS/Javascript mann goctyn go frontend Ta moxnumeo backend, a
Bawi noan 3 OnepaudiiHoro Bigainy Manu poctyn no backend Ta
deployscripts. 3a ponomorow komaHg UbOro nerko pgocdartm 6es
HeoOXigHOCTi KepyBaTu chiBnpauiBHMKaMU LNs  KOXHOIO OKPeEMOro
cxoBuLLa.

CrtopiHka OpraHisauii Mae npocty naHene npunagiB 3i  BciMa
CXOBMLLAMK, KOPWUCTyBaYamMu Ta KOMaHgamu, WO HanexaTb [0 uiei
opraHizadulii.

30BPAXEHHA
6-46

CropiHka
Opratisayii.

L | 8§ chaconcorp People

dragonchacon

el
e
E schacon

Filters =

deployscripts *
e 2 tonychacon

Invite someone

backend B
Teams

Owners
frontend "
Frontend Developers

Ops

Create new team
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o6 kepyBatn Bawmnmmn KomaHaamu, BU MOXeTe HaAaTUCHYTU Ha BokoBy
naHenb Teams NpaBopyy Ha cTopiHui Figure 6-46. Toai BM notpanute A0
CTOPiHKK, Ha $Kin BWM MOXeTe [odasBaTy KOPUCTyBadiB [0 KOMaHaW,
JofaBaTtun CXoBMLa OO KOMaHAWM Ta KepyBaTu HanawTyBaHHAMU Ta pPiBHEM
[octyny komanau. KoxxHa komaHga Moxe MaTtu JOCTYN TiMbKWM Ha YMTaHHS,



AOCTYN Ha YMTaHHA Ta 3anuc abo AOCTyN aaMiHICTPYBaHHA A0 cxoBuLl. Bu
MOXeTe 3MIHUTW piBeHb, S$KWO HaTUCHeTe Ha KHOMKy “Settings”
(HanawTyBaHHSA) y Figure 6-47.

KepyBaHHs1 opraHisadieto

LU chaconcorp Y People 3 (@ Teams 3

Repositor
Frontend Developers m epositories

This team o
tonychacon

B Remove

Remove

n. )T schacon

Leave £ Settings

rants Admin access

30BPAXEHHA
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CTopiHKka komargn.

Konu BM Korocb 3anpoluyeTe A0 KOMaHaW, BOHWM OTpUMatoTb fINCTa, Lo
NOBIZAOMUTL iM NPO 3aNPOLLEHHS.

Kpim Toro, @3raaku komaHau (Taki sik @acmecorp/frontend) npautotoTb
Tak camo, siK i ANs OKPEMMX KOPUCTYBauiB, KpiM TOro, Lo BCi KOpUCTyBaui
KoMaHau nignucaHi Ha Ui nosigomneHHs. Lle kopucHo, sIKWwo Bu GaxkaeTte
NpVYBEpPHYTN yBary KOrocb 3 KOMaHAW, Mpo Te He 3HaeTe, KOro came
cnuTaTu.

KopuctyBay moxe OyTn B OEKINbKOX KOMaHZax, OTXe He obmexynTe
cebe TiNbKM KOMaHZamu AN KOHTponi piBHsA goctyny. KomaHau
ocobnmBux iHTepeciB, Taki Sk ux, css uM refactoring kopucHi ans gesikmx
BUAIB NUTaHb, Ta iHWi komaHan legal Ta colorblind ans 30BciM iHWKMX
TvniB.

XKypHan nogin

OpraHizauji Takox HagalTb BnacHUMKaM AOCTyn A0 BCiei iHdopmauii npo
Te, WO Aianocsa B opraHxisadii. Bu moxeTte nepentu go Bknagku Audit Log
(XKypHan [logiw) Ta nobauntv BCi nogdii, ski BigbyBanucs Ha piBHi
opraHisauji, XTo Ta ge B CBiTi iX y4MHUB.
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XKypHarn nogiv.

LI} chaconcorp

Recent events

= dragonchacon
added themseives o the chaconcorplops team

schacon
added themseives to the chaconcorplops team

& People a3

[5) Yesterday's activity
Tember
&4 Organization membership

{® Team management
ember

L Repository management

(5 Teams 3 = Audit log

32 minutes ago

33 minutes ago

N y—— e o
ik imvited dragonchacon to the chacancorp organization )
& Hook activity
tonychacon
Q ! France & org.invite_member 16 hours ago
imvited schacon 10 the chaconcom organization
tonychacon
0 oy France [ team.add_repository 16 howrs ago
gave access to
.
0 tonychacon France [ 1eam.add_repository 16 hours ago
gave accessto
tonychacon
0 i France [ team.add_repository 18 hours ago
gave access to d
created the repository chaconcomideployscripts

tonychacon
0 e France D repo.creale 16 hours ago
created the repesitory chaconcompvbackend
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Bu Takox moxeTe dinbTpyBaTM 3a Tunamu nogiv, 3a Mmicuamu abo
noasMu.

CkpuntyBaHHa GitHub

Omxe Tenep MW pO3rMsHYNM BECb OCHOBHMIA (YHKUIOHan Ta npouecu
pobotn GitHub, npoTe Oyab-Aka Benuka rpyna 4u MpoeKkT MaTUMyTb
HeoOXigHICTb B 40OATKOBMX HanawTyBaHHSAX abo B iHTerpauii 30BHILLHiX
cepsiciB.

Ha wacrts, GitHub ayxe nerko 3miHtioBaTh y 6aratbox HanpsamMkax. Y uin
ceKuii Mu po3rnsgHeMO K KOPUCTYBaTUCb CUCTEMOI XykiB GitHub Ta rioro
API Wwo6 GitHub npautoBaB came Tak, SIK BU XO4eTe.



Xykn

Cekuii Xyku Ta CepBicy agMiHICTPaTMBHOI CTOPIHKM cxoBuLa GitHub — ue
HaWMPOCTIWNA MeTOA HanawTyBaTh B3aeMogilo Mix GitHub Ta 30BHiLIHIMK
cucTeMamu.

CEPBICH

Cnoyatky mu nogmeumochb Ha Cepsicu. | Xyku i CepBicn MOXHa 3HanTu B
cekuii Settings (HanalwTyBaHHS) BallOro CXoBULLa, A€ MU paHiwe 6avmnu
Ak popaBatu  CniBnpauiBHUKIB Ta 3MiHIOBATW TUMOBY TFiNKy BaLIOro
npoekty. Y Bknagui “Webhooks and Services” (Be® xyku Ta cepsicu) BU
nobauuTte Wock Take Figure 6-49.

CkpunTyBaHHs GitHub

Webhooks Add webhook

Webhooks allow exiemal services to be notified when certain events happen on GitHub. W
happen, we'll sand a POST request to each of the URLS you provide. Learn more in our W

he specified events
ks Guide

Webhooks & Services
Deploy keys

Services i= Add service =
Avallable Services

erform certain actions w
s Guide.

Services are pri

on services che:
email

T

30BPAXEHHA
6-49

Cexujis KoHIrypayii
Cepsicu ta Xyku.

€ OecaATku cepBsiciB, 3 AKUX BM MoXeTe BUOUpaTH, GinblUiCTb 3 HUX €
iHTerpauigmmn B iHWI KOMepUinHi Ta BigKpWTI cucTemMu. binblwicte 3 HUX €
cepsicamn beanepepBHOI IHTerpauji, cuctem BiACTEXEHHS MOMUIIOK, YaTiB
Ta cucTeM [JoKymeHTauii. Mu pgetanbHO poO3rNsSHEMO HanawTyBaHHS
NPOCTOro Mpuknagy: MoWTOBMIA XyK. HAkwo Bu BubepeTe “email” 3
BMNagHoro BikoHUA “Add Service” (gogatu cepsic), B nobaunte ekpaH
HanawTyBaHHA Figure 6-50
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HanawrtysaHHa
cepsicy Email.

Services / Add Email

Install Notes
Webhooks & Services

ssage in a read-only or moderated

m address of the emai

Address

tchacon@example.com

Secret

Send from author

¥ Active

We will run this service when an event is triggered.

hesmnn iy
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Y ubomMy BMNagKy, siKWLO MW HaTUCHeMO KHomky “Add service” (gogatu
cepB.ic), Ha BkaszaHy nowToBy agpecy 6yae HagxoauTy NUCT Lopasy, Konu
XTOCb BUKNagatume 3miHn o cxosuiia. Cepsicn MOXyTb cCrigkyBaTu 3a
Pi3HOMaHITHMMM TWNamu nogin, NpoTe BiNbLWICTb CMiOKYE BUKMOYHO 3a
noAaisiMu 3anucy 4o CXOBULLA, a TOoAj LWoCk pobnaTh 3 Uieto iHhopMauieto.

Akwo Bu baxaeTe iHTerpyeatu 3 GitHub sikycb cuctemy, Wo Bu 3apas
BMKOPMCTOBYETE, CrovaTKy MepeBipTe TyT — MOXIMBO ANSA HEl BXe iCHye
cepsic iHTerpadii. Hanpuknag, €kwo Bu BuKopucToByeTe Jenkins ans
BUKOHAHHS TECTIB BaLLOro Koay, BU MOXeTe BBIMKHYTM BOYAOBaHWIA cepBic
iHTerpaduii Jenkins Wo6 po3noymMHaTV TECTU LWopasy, KoM XTOCb 3anvBac
3MiHX 4O BALIOro CXoBMLa.

XYKAN

Axkwo Bn Gaxkaete 3pobuTn wocb Oinbw cneuyndiyHe abo Bu Baxaete
iHTerpyBaTu CepBiC YM CaWT, 9KOr0 HemMa B LbOMY CMMUCKY, BU MOXeTe
BMKOpMCTaTK BinbLu 3aranbHy cuctemy xykis. Xyku cxosuwia GitHub gosoni
npocrTi. Bu 3agaete URL Ta GitHub 6yae 3anut HTTP 0o uboro URL Ha Oyab-
AKi NoAil, WO Bac uikaBnaTb.

3as3Buyali ue npaule Tak: BW 3anyckaeTe ManeHbkuin Beb cepsic, Lo
cnyxae 3anutu Big Xxyky GitHub, a nmoTim pobuTb WOCb 3 OTpMMaHUMK
OaHumK.

LWo6 yBiMKHYTM XxyK, Tpeba HaTuCHyTM Ha kHonky “Add webhook”
(oopoatn Beb-xyk) y Figure 6-49. Lle nepeBege Bac Ha CTOPiHKY, LIO
BUrnsgae sk Figure 6-51.
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Webhooks / Add webhook

‘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-www-fora-urlencoded, @ic). More information can be found in our
documentation

veloper

Payload URL *

Content type

application/json

Secret

‘Which events would you like to trigger this webhook?

st the vent

Send me everything

Let me select individual events

¥ Active

We will deliver event details when this hook is triggered.

30BPAXEHHA
6-51

Korgbirypayisi Be6
XYKY.

HanawTyBaTtn Be6 xyk goBoni npocto. HanuacTiwe Bam npocTto Tpeba
3agatv URL Ta ceKkpeTHui kntod, i HaTucHyTn “Add webhook”. € pekinbka
onuin Wwoao sSKkMx nogin Bu Oaxaete wob GitHub BignpaBnsiB Bam
iHdbopmauito — 6e3 gogaTkoBuX HanawTyBaHb GitHub Bignpaensie 3anut
Tinbkn Wo[o0 nogii push, KONMM XTOCb BUKNagae HoBUM kop 00 Oyab-akoi
FifikKv BaLLOro cxoBuLla

MoonBMMOCca Ha ManeHbkui npuknag BebO cepsicy, WO BUM MOXeTe
HanawTyBaTtn anst o6pobkm Beb xyky. Mu BuUKopuctaemo Bed dhpeimBopK
Sinatra (Ruby), agxe BiH [OBOMi NMakoHiYHWMIK Ta Bam Mae OyTuM nerko
3p03yMiTu, Lo Mu pobumo.

MpunycTimo, Wo My Baxxaemo OTpuMyBaTH NNCTA SIKLLO OKPeEMa ftoanHa
BMKINagae 3MiHW OO OKPeMOl TifIKW HAaLIOro NPOEKTY Ta 3MIHIE OKpemMui
chann. Liboro gosoni nerko 4ocartu 3a 40NOMOror Takoro Koay:

require 'sinatra'
require 'json'
require 'mail’

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON

# gather the data we're looking for
pusher = push["pusher"]["name"]
branch = push["ref"]
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# get a list of all the files touched
files = push["commits"].map do |commit]|
commit[ 'added'] + commit[ 'modified'] + commit['removed']
end
files = files.flatten.uniq

# check for our criteria

if pusher == 'schacon' &&
branch == 'ref/heads/special-branch' &&
files.include?('special-file.txt")

Mail.deliver do

from '"tchacon@example.com'
to "tchacon@example.com'
subject 'Scott Changed the File'
body "ALARM"
end
end
end

TyT Mmu oTpumyemo JSON 3 HagicnaHoro GitHub 3anuTty, Ta 3Haxoanmo B
HbOMY XTO 3anvB 3MiHW, OO SIKOI FiNKK Ta Aki darnu Bynu 3MmiHeHi y BCix
komiTax. oTiM MW 3BipSeEMO Ue 3 HaWVMW ymMoBamMu Ta Haacunaemo
nncTa, sKLWo Bce 36iraetbes.

Lo6 pos3pobnsatn Ta TectyBaTu Taki BeO cepsicuM, Y Bac € rapHa
KOHCOfb pO3p0obHMKa Ha Till CTOPIHLI, Ha AKUA BM HanawToByBanu xyk. Bu
MOXeTe AisHaTUChb NogpobuLi OCTaHHIX 3anuTiB, WO X Hamarascs 3poduTu
GitHub ansa yboro Bebxyky. [Ins KOXHOro XyKy BU MOXeTe Ai3HaTUCb, Konu
BiH OyB BignpaBneHui, Y ByB BiH yCNilUHUM, @ TaKoX Tiflo Ta 3aronoBKu i
3anuty, i Bignosigi. Lle Bce Aayxe pgonomarae npu TecTyBaHHI Ta
BUMpPaBEeHHi BalLMX XYKiB.
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Recent Deliveries

A 4aeae2B@-4e38-11e4-9bac-c130e992644b
v aff20880-4037-11e4-9889-35319435e08b
v 98f37680-4e37-11e4-9588-227d13b2ccfc

Request Response n ( Completed in 0.61 seconds. 5 Redeliver
Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64a191@

X-GitHub-Delivery: 9@f37680-4e37-11e4-95088-227d13b2ccfc
X-GitHub-Event: push

Payload

{
"ref": "refs/heads/remove-whitespace”,
"before”: "99d4feSbffafB27f8a%e7cded@cbb@ab86aiseds”,
“after": "93708a6c3349331bac7edc3c78c10bcB460c1eleB”,
“created": false,
"deleted": false,
"forced": false,
"base_ref": null,
"compare": "https://github.com/tonychacon/fade/compare/99d4fesbffaf...9370a6c33493",
“commits": [
{
“id": "9378a6c3349331bac7edc3c78c1BbecBa6Bcleles”,
"distinct": true,
"message”: "remove whitespace”,
"timestamp”: "2014-18-87T17:35:22+82:008",
"url": "httos://eithub.com/tonvchacon/fade/commit/937@a6c3349331bac7edc3c7Bcl@bcB46@c

30BPAXEHHA
6-52

IH@popmayia 4ns
BUIMPABIIEHHS Be6
XYKiB.

e ogHa yypoBa dyHKUis —Le Te, WO B/ MOXeTe e pa3 Hagicnatu
Oyab-sKk1iA 3 3anuTiB Wo6 nerko NpoTecTyBaTh Ball CepPBiC.

3agna goknagHiwoi iHbopmauieo Wwoao HanmcaHHs BeOXyKiB Ta npo
yCi Pi3BHOMaHITHI TMNK Nogin, Ha AKi BU MoOXeTe pearyBaTu, nepengite 4o
OOKymeHTauii  po3pobHuka GitHub 3a agpecoto:  https://develop-
er.github.com/webhooks/

GitHub API

CepBicu Ta Xykum HagawTb BaM MOXIMBICTb OTPUMYBaTU MOBIAOMIIEHHS
npo noaAii, Wo cTanucb 3 BallMMK CXOBULL@AMM, MPOTE Lo K BaM NOTPIOHO
GinbLe iHpopmauii npo ui nogii? Lo sk Bam Tpeba aBTomMaTM3yBaTH LLOCH

259


https://developer.github.com/webhooks/
https://developer.github.com/webhooks/

PO3[IS1 6: GitHub

260

Ha KWTanT gogaBaHHA cniBnpauiBHUKIB abo gogaBaHHA miTok (label) go
3aBAaHb (issues)?

Came 3 uMm Ham pgonomoxe GitHub API. GitHub mae 6e3niy KiHUeBUX
TOYOK API, WO O03BONAIOTL pobUTU Maike BCe, L0 MOXHa pobutn Ha
canTi B aBTOMATUYHOMY pexumi. Y Ui cekuii MU HaB4YMMOCb
aBTOPM3yBaTMCA Ta BCTAHOBMIOBATU 3B'A30K 3 API, 9K KOMeHTyBaTu
3aBLaHHSA Ta SK 3MiHOBaTK cTaTyc 3anuty Ha Nyn yepes API.

BaszoBe BMKOpUCTAHHS

HalinpocrTiwe, wWo BM MoxeTe 3pobutn—ue npoctuii GET 3anuT Oo
KiHL,EBOI TOYKM, L0 He BMMarae asTopmaalii. Lie moxeTte 6yTu iHdbopmauis
TiINbKM ANA YMTaHHA NPO KOpUCTYBaya YM MPOEKT 3 BiAKPUTMM KOAOM.
Hanpuvknag, skwo My xo4emo AisHatuck Ginblue npo KopuctyBada 3 iM’'am
“schacon”, MM MOXXeMO BUKOHATW LLOCb Take:

$ 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": "2008-01-27T17:19:28Z2",
"updated_at": "2014-06-10T02:37:23Z2"

€ 0e3niy KiHUEBMX TOYOK SIK Us, W06 oTpumyBaTu iHopMaLio npo
opraHisauji, MpoeKkTn, 3aBOaHHA KOMITM—MPO BCE, WO BWU MOXETE
ny6niyHo 6aunTn Ha GitHub. Bn HaBiTb MoxeTe BukopuctoByBaTtu API 06
Bigo6pa3nTn byab-akuin Markdown um 3HanTy wabnoH .gitignore.

$ curl https://api.github.com/gitignore/templates/Java
{

"name": "Java",
"source": "*.class

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war



*.ear

CkpunTyBaHHs GitHub

# virtual machine crash logs, see http://www.java.com/en/download/help/error_hotspot.xml

hs_err_pid*

}

KOMeHTYBaHHFI 3aBAaHHA

BTim, aKwo Bu GaxaeTe wWocb 3pobutn Ha BeO canTi, Hanpuknag gogaTtu
koMeHTap Ao 3aBgaHHsA y4n 3anuty Ha [lyn, abo Bu Baxaete nobauntn
abo B3aemopisTM 3 MNpuUBaTHMMM  JaHUMW, BaM  [OBEAETbCS
aBTOPU3YBaTHUCh.

€ pekinbka wnsxis ue 3pobutn. Bu moxete Bukopuctatm 6asoBy
aBTOpM3aLito, NPOCTO 3i CBOIM iM'AM Ta nNaponem, NpoTe 3a3Buyai kpalle
BMKOPUCTOBYBaATM 0OCOOMCTY NOMITKy aBTopu3auii (access token). Bu

MoXeTe 3reHepyBaTu i 3 Bknagku “Applications” Bawoi CTOPIHKK
HanawTyBaHb.
- 30BPAXXEHHA
4 tonychacon Developer applications Register new application
6-53
Frota Do you want 1o develop an application that uses th o7 Register an application 1o g s OAuth tokens
3reHepyvite cBotO
Personal access tokens Generate new token HOMITK.V as TOpM3al{l’I"
3 BKIIagkm

Meed an AP| token for scripls or testing? Generate 88 tokan for quick access to the GitHub AP

Applications Authorized applications

You have no applications authorize

s your account

l
L echaconcorp GitHub applications

These are applications developed and owned by GitHub, Inc. They have full access to your GitHub account

3itHub Team *  Revoke

“Applications”
BalLoi CTOPIHKN
HarnaliTyBaHsb.

Bac 3anuTatoTb onunc Ta B SIKMX KOHTEKCTax BU bGaxaeTe o0 Lsa nomiTka
npautoBana. lNepekoHanTech, WO BM BUMKOPUCTOBYETE 3PO3YMINUin onwuc,
Wob BM BigyyBanu BMEBHEHICTb MPU BMOANEHHI L€l NOMITKM, KONU BaLl
ckpunT abo nporpama GinbLue He NOTPIGHI.

GitHub nokaxxe Bam MOMITKY TiflbkM OAHOro pasy, omxe O0DOB’A3KOBO
ckonitonTe ii. Tenep BN MoXxeTe BUKOpUCTOBYBATH ii W06 aBTOpM3yBaTHNCh
y BalUMX CKpUMNTax 3amiCTb BUKOPUCTaHHSA iMeHi Ta naponto. Lle nobpe, 60
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BM MOXEeTe OOMEXWTU KOHTEKCT BUKOPUCTaHHSA Ui€i NOMITKW, Ta ii nerko
ckacyBaTu.

Takox Ue niaBuLlye obMexeHHs YyacToTu 3anuTiB. bes aBTopusaLii, Bu
MoXeTe pobutn He OGinbwe 60 3anMTiB Ha roguvHy. SKWo BuU
aBpoTM3yeTeCH, BU MoxeTe pobmTtu go 5000 3annTiB Ha roguHy.

OTmxe BMKOpUCTaKMMO ii W06 NPpOKOMEHTYBaTN OAHE 3 HALIMX 3aBAaHb.
MpunyctiMo, WO MU OaxaemMo 3anuWUTM KOMEHTap [0 OKpemoro
3aBaaHHs, 3aBaaHHa Ne6. LLo6 ue 3pobutn, mm mMaemo Hagicnatm HTTP
POST 3anut pOo repos/<im’a  kopucTtyBaya>/<cxosuue>/issues/
<HOMep>/comments 3 MOMITKOM, L0 MW LLOWHO 3reHepyBanu B 3aroroBKy
Authorization.

$ 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

"{d": 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",
}J
"created_at": "2014-10-08T07:48:19Z2",
"updated_at": "2014-10-08T07:48:19Z2",
"body": "A new comment, :+1:"

Tenep, SKLWO BY BigKpMeTe 06roBOPEHHS LibOro 3aBaaHHs, B nobaumTe
KOMEHTap, WO BM MOro LWOWNHO 3pobunu B Figure 6-54.

30BPAXEHHA
6-54 0 tonychacon

BianpasnexHui 3a A new comment, ol
Aonomororo GitHub
API xomerTap.

Bu moxeTe BukopucToByBaTM APl Maiike ONs BCbOro, WO BU MOXeTe
pobuTn Ha calnTi — CTBOPEHHS Ta BCTAHOBMEHHS BiX, MPU3HAYEHHS NOLEN
Ha 3aBgaHHA Ta 3anuTtu Ha lyn, CTBOpPEHHS Ta 3MiHa MITOK, OTpPMMYyBaTK
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JaHi npo KOMIT, CTBOpKOBATM HOBI KOMITU Ta TifKW, BiOKPUBaHHSA,
3aKpuMBaHHA Ta 3nuBaHHA 3anuTiB Ha [lyn, CTBOpeHHs Ta peaaryBaHHs
KOMaHA, KOMeHTYBaHHS psaakiB kogy 3 3amuty Ha [lyn, mowyk Ha canTi
ToLO.

3miHa ctaTycy 3anuty Ha Nyn

Mw po3rnsgHeMo e OAMH OCTaHHIN Mpuknag, agxe ue AINCHO KOPUCHO,
AKWO BM npautoete 3 3anutamm Ha [Nyn. KoxeH KOMIT MoXe MaTu OguH 4uun
Ginble cTaTycis, WO 3 HMM acouiioBaHi, Ta icHye APl WwWob aogaBaTtn Ta
OoTpUMyBaTH Ui cTaTycu.

Binbwicte  cepsiciB beanepepBHOi IHTerpauii Ta TecTyBaHHA
BMKOPUCTOBYIOTb Len APl wob pearyBaTu Ha HOBi 3MiHW, cno4vaTtky
nepesipuBLUX 3MiHW, @ NOTIM MOBIOOMMATA, YN MPOWLLOB KOMIT yCi TECTW.
Bu Takox moxeTe BUKOpPUCTOBYBaTH Lei API WwWob nepesipuTH, Yn BIipHO €
NOBIAOMIEHHA KOMITY BipHO O(OPMIIEHMM, UM BUKOHAB aBTOP 3MiH YCi
BaLUi iHCTPYKLUii N0 TOMY, Ik pPOOUTU BHECKU, YN € KOMIT BIPHO MiANUCaHUM
— BaraTto BCbOro.

MpunycTimo, Wo BW HanawTyBanu BeOXyK ANsi BAlIOro CXOBULLA, KU
BigNpaBnse 3anuT [0 ManeHbkoro Beb cepBicy, WO Mepesipse, 4u
MPUCYTHIN B NOBIAOMMNEHHI KOMITY pagok Signed-off-by.

require 'httparty'
require 'sinatra'
require 'json'

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON
repo_name = push[ 'repository']['full_name']

# look through each commit message
push["commits"].each do |commit]|

# look for a Signed-off-by string
if /Signed-off-by/.match commit[ 'message’]

state = 'success'

description = 'Successfully signed off!'
else

state = 'failure'

description = 'No signoff found.'
end

# post status to GitHub
sha = commit["1d"]

CkpunTyBaHHs GitHub

status_url = "https://api.github.com/repos/#{repo_name}/statuses/#{sha}"

263



PO3[IS1 6: GitHub

264

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

CnopgiBaemocb, WO LeW CKpUMNT AOBOMi NErko 3po3ymiTu. Y uUbomy
0OpOOHUKY MU MEPEBIPSIEMO KOXEH BUKMAOEHWI KOMIT, LIYKAEMO PSAOK
Signed-off-by y noBigoMneHHi KomiTy, Ta HapewTi Bignpasnsemo HTTP POST
3anuT [0 KiHUEBOi TOYKM /repos/<kopucTyBay>/<cxosuue>/statuses/
<xew_KoMiTy> 3i cTaTycom.

Y uboMy BUMNaAKy BM MOXeTe BignNpaBuTu ctaTyc (success - ycnix, failure
- HeBAaYa, error - NOMUIIKA), ONUC TOrO, O CTaNocCs, a TakoX NoCUnaHHs,
3a KM KOPUCTYyBay MoXe nepenTu wob oTpumaty Ginblie iHpopmauii Ta
“KOHTeKcT” (context) y pasi Oekinbkox cTaTyciB ONA OOHOrO KOMITY.
Hanpuknag, cepsic TeCTyBaHHA MOXe HagaTu cTaTyCc Ta Takmh K uewn
NnepeBipoOYHMI  CepBIC TakoX MOXe Hagatu craTyc—none “context”
[03BOrSE X PO3PI3HUTN.

Akwo xTochb Bigkpue HoBui 3anut Ha [lyn Ha GitHub, Ta uen xyk
HanawToBaHun, BU MOXeTe NobaunTn LWoCck cxoxe Ha Figure 6-55.



Migcymok

schacon

=

Removing whitespace in the files.

lr schacon added some commits 31 minutes ago

EL properly signed off ==
& forgot to sign off x
Add more commits by pushing to the remove-whitespace branch on tonychacon/ffade
X Failed — No signoff found. - Details

Merge with caution!

You can also merge branches on the command line

[am) 1< Merge pull request

30BPAXEHHA
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Craryc KomiTy 4epes

APL

Tenep BM MoxeTe 6aunMT ManeHbKy 3eneHy nTawiky 6ins Komity nopy4
3 pagkom “Signed-off-by” y noBigoMneHHi. A Takox YepBOHWI XpecTuk Bins
TOro KOMITy, sikuii aBTop 3abyB nmignucaTtu. Bu Takox moxeTte 6aunTu, WO
3anut Ha lMyn oTpumye cTaTyc OCTaHHBOrO KOMITY FiflkK, Ta nonepeaxae
BacC, SKLWO BiH HeBAanuu. Lle fiicHO KOPUCHO, SKLLO BU BUKOPUCTOBYETE Lie
AP| ans pesynbTaTiB TecCTiB, WOO BU BMNAOKOBO HE 3MWMM SKMACE 3anuT Ha
MMyn, B AKOMY OCTaHHI KOMIT HE NPOXOANTb TECTW.

Octokit

Xo4 MK marixke Bce B npuknagax pobunm 3a gonomororo curl Ta npocTmx
HTTP 3anuTiB, icHye pgekinbka O6iOnioTek 3 BIOKPUTUM KOAOM, LLO
MPOMOHYIOTL Binbll 3pydHUIA iHTepdbec Ao APl. Y MOMEHT HamnucaHHs,
icHytoTb GibnioTekn anga nigtpumkn moB Go, Objective-C, Ruby Ta .NET.
MepesipTe http://github.com/octokit 3agna [oKNaaHiWoi iHopmalii, agpxke
BOHM 06pobnsatoTh GinbLuicTe HTTP 3amicTb Bac.

CnogiBaemocsb, WO Ui iIHCTPYMEHTM MOXYTb BaMm AOMNOMOITU Ta 3MiHUTH
GitHub, wo6 BiH Kkpawe npautoBaB y BawwuWx crneundivyHMX npouecax
poboTn. [Onsa nOBHOI AOKyMeHTauii BCboro APl, a TakoX iHCTPyKLiA Ans
NoLUNPEHNX 3aBOaHb, AMBITbCA https://developer.github.com.

Migcymok

Tenep Bu kopucTtyBay GitHub. Bu 3HaeTe, sk cTBOpMTU 06MikoBWIA 3anuc,
KepyBaTu opraHi3auieto, CTBOpIOBaTU Ta BMKNagatu OO CXOBMLL, pobutu
BHECKM [0 NPOEKTIB iHWWX Nogen, Ta NpuamMaTu BHECKM Big iHWMX. B
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PO3[IS1 6: GitHub

HaCTynHOMY po3Aini BU AisHaeTecb Npo GinbLU NOTYXHi yTUNITM Ta nopaau
o4O CKNagHUX CUTyauin, 3aBaskv SKMM BU AiNCHO onaHyeTe Git.
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IlHcTpymeHTn Git

Tenep BM BXe BMBYMNU OiNnbLUICTb MOBCSKAEHHUX KOMaHA Ta MpOLECiB
poboTH, WO BaMm MOTPIOHI ANA KepyBaHHSA Ta MiATPUMKM cxoBuwia Git 3
BalLMM  nporpaMHumM  kogom. Bu  BukoHanu 6asoBi  3aBAaHHSA
CynpoBOAXKyBaHHA Ta 36epiraHHA channis, Ta BU npubopkanu cuny obnacTi
iHOEKCYBaHHS, NEerkoro TeMaTU4HOro rany>eHHs Ta 3nNMBaHHS.

Tenep BW goBigaeTechb Npo AeKinbka Ayxe NOTYXHUX peyen, Lo Moxe
pobuTn Git, aki He € HeobXigHMMK B MOBCSIKAEHHOCTI, NPOTE BOHU MOXYTb
KOnncb 3HagobuTUCh.

BubGip pesisin

Git go3BONsE Bam 3agaBaTu OKpeMi KOMiTM abo HU3KY KOMITIB AekinbkoMa
wnsixamy. BoHn He 060B’A3KOBO 04eBUAHI, MPOTE iX KOPUCHO 3HATW.

Oxkpewmi pesBisii

Bu 6e3cyMHIBHO MOXeTe nocnatncb Ha KOMIT 3a JOMOMOrow xewa SHA-1,
AKAA MOMY HadaHo, MpoTe iCHyloTb Ginbll 3pyyHi ona nopgen metoau
nocnatMcb Ha KomiT. Lls cekuis nepenivyye pi3HOMaHiTHIi cnocobu, 3a
JO0MOMOrOH0 SIKUX BU MOXETE 3BEPHYTUCHA 40 OAHOIO KOMITY.

KopoTkuii SHA-1

Git JoCcTaTHbO PO3yMHUN, W06 3pO3yMITU, SKUIA KOMIT BM MaeTe Ha yBasi,
AKLIO BM HagacTe MoMy TiNbKu NepLui Aekinbka CUMBOSIIB, Y pasi SKLWO uewn
YacTkoBUA SHA-1 mae xo4ya © 4OTUPWU CMMBONKU Ta OLHO3HAYHUM — TOBTO
TiMbKM OAMH OO'€KT Yy MNOTOYHOMY CXOBWLLi MNOYMHAETBCA 3 LbOro
yactkoBoro SHA-1. Hanpuknag, wo6 nobayntn OKPEMWUA  KOMIT,
nNpunycTiMo, WO BM BUKOHaNu komaHgy git log Ta 3HaMWNM KOMIT, OO
AIKOro BM baxkaeTe goaatun Aesknii yHKLioHan:

267



PO30I11 7: IHcTpymeHTH Git

$ 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 d921970aadf03b3cf@e71becdaab3147ba71cdef
Merge: 1c002dd... 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

Y paHomy BMnagky, BisbMemo 1c002dd. . ... Akwo BM xo4eTe 3pobuTtm
git

show Hag UMM KOMITOM, HacTynHi KOMaHAM PiBHO3HauYHI (SKLLO

KOpOTLUi BepCii 04HO3HAYHI):

$ git show 1c002dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
$ git show 1c002d

Git MOXXe BM3HAYUTK YHiKarbHe CKOPOYEHHS AJsi BallUxX 3HayYeHb SHA-1.

Axkwo popatn --abbrev-commit go komanam git log, BuBig Oyae
BMKOPMCTOBYBATM KOPOTLLI 3HAYEHHS, NpoTe 30epexe ix yHikanbHumn. 3
yieto onuieto Git Bugae no cim CMMBONIB, NMPOTE MOXE BUKOpUCTATU 1
OinbLue, sKwo ue HeobxigHo Ansa Toro, wob SHA-1 6yB 04HO3HAYHMM:

$ git log --abbrev-commit --pretty=oneline
ca82a6d changed the version number

085bb3b removed unnecessary test code
alibef® first commit

3a3Buyaili, BiA BOCbMUW [0 OECATU CMMBONMIB € OinblU HiXX A0CTaTHLO,

Wo6 3HayYeHHs Byno yHikanbHMM B MeXax NpPOekKTY.
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Hanpuknag, sapo Linux, sike € [0BOMi BENVKUM NPOEKTOM, L0 MICTUTb
OinbL Hixk 450000 komiTiB Ta 3.6 MinNbMOHIB 06’eKTiB, HE Mae ABOX 00'eKTiB,
yumi SHA-1 cymu cniBnagatoTb GinbLu HiXX nepwmmn 11 cumsonamm.

KOPOTKA MPUMITKA WOOO SHA-1

BaraTto-xTo iHoAi NnepeiiMaeTbCs, WO 3a BUNAAKOBUM 36irom, y HUX 3’sSiBNsTbCs ABa
06’€KTU Y CXOBWLLi 3 oaHaKoBUM 3HaveHHsiM SHA-1. Wo Togi?

Akwwo BY 36epexeTe 06’eKT 3 XeLLeM, Lo BXe € Y iHWworo o6’ekTa y BaLloMy
cxoBuwi, Git nobaunTb nonepeaHint 06’ekT y Bawwii 6a3i gaHux Git Ta BUpiwUTS,
Lo 06’ekT Bxe 36epexeHo. AKLo BK Konuck cnpobyete oTpumaTu Ler o6’ ekt
3HOBY, B OTPMMAETE AaHi NepLUoro 06’ ekTy.

BTim, BU MaeTe 3HaTU HacKiNbKu XMMepHUM € Lel cueHapii. SHA-1 cyma mae 20
6aliT, To6T0 160 6iT. KinbKicTb BUNaakoBMX 06’€KTiB ANA XellyBaHHS, Wob Aocartm

50% iMOBIpHOCTi ogHiei konisii — npubnmaHo 280 ((hopmyna Ans BUSHaueHHst

iimoBipHoCTI konisii: p = (n(n-1)/2) * (1/27160)). 280 70670 1.2 X 1024 a0 1
MifnbIAOH Minbapais Minbsipais. Lie B 1200 pasis GinbLue, HiX MLMHOK Ha 3eMI1i.

Ocb npuknag, Wwob B1 Manu ysBneHHs, Wo Tpe6a 3pobuty, wob otpumat SHA-1
Kkonigito. Ak6u 6 yci 6.5 MinbApAiB Nogen Ha 3emni nporpamyBani, Ta KOXHY
CEeKyHIY KOXEH 3 HMUX NWCaB KinbKiCTb KOAy, eKBiBaneHTHy Bcili icTopii sapa Linux
(3.6 minbitoHis 06’ekTiB Git) Ta 3anMBanm ix 40 0AHOrO BENMYE3HOTO CXOBULLA
Git, im 3Hago6unocs 61 NPUGNU3HO 2 POKW AOKM B LbOMY CXOBULL OMWUHWUNIOCH
[ocTaTHbOo 06’eKTiB Ans focArHeHHs 50% rmoBipHOCTI oaHiel konisii SHA-1.
IMOBIpHiCTb TOrO, LLIO KOXEH 3 MporpamicTiB BaLLoi komaHau byae BGUTUIA BOBKaMmM
B HEMOB’sA3aHUX BUMAAKax B OAHY HiY, i TO BuLLIa.

[inkoBi nocunaHHSA

Hanbinbw 6esnocepepHin 3acid 3agatm komiT notpebye, wob 6yno
rnKoBE MNOCUNaHHS, WO BKa3ye Ha HbOro. Todi BUM  MOXeTe
BUKOPWUCTOBYBATW iMS ririkv B Oy 4b-5Kivi kKoMargl Git, Lo o4ikye obexta Tuny
KOoMiT abo SHA-1 3HauyeHHsi. Hanpuknag, Skwo Bu Oaxaere nokasaTtu
OCTaHHI 06’€KT-KOMIT Ha rinui, HaCTynHi KOMaHaW PiBHO3HAYHI, SKLLO rinka
topicl Bka3ye Ha ca82a6d:

$ git show ca82a6dff817ec66f44342007202690a93763949
$ git show topici

Axkwo Bu baxaete nobauntn, Ha AkMA came SHA-1 Bkasye rinka, abo
AKWO BM xoyeTe nobauntn, 3 dki came SHA-1 npautoe Oyab-akmin 3 Lmx
npuknazis, BA MOXeTe BMKOPWUCTATU BHYTPILLHIO KOMaHay Git nig Ha3Bow
rev-parse. Bu moxete nepernsHyt Chapter 10 ons AoKnagHiWoro onucy

BuGip pesisiit
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PO30I11 7: IHcTpymeHTH Git

BHYTPILHIX iHCTpyMeHTiB. B3arani-to rev-parse icHye Ansa onepaduin
HU3bKOTO PiBHS, Ta HE CTBOPEHWUW ANS BUKOPWUCTAHHS B MOBCAKAEHHUX
onepauisix. BTim, BiH Moxe OyTU iHOAOI KOPWUCHMM, SKWO BaMm Tpeba
nobaumTtn, wo BiabyBaeTbCcs Hacnpaedi. Y gaHOMY BUNagKy BUM MOXeTe
BUKOPUCTATU rev-parse Ha CBOIW Finui.

$ git rev-parse topicil
ca82a6dff817ec66f44342007202690a93763949

CkopoueHHsi reflog ()xypHan nocunaHb)

OpHa 3 peden, siki Git pobutb y QOHi OOk B cobi npauteTe — BiH
36epirae “reflog” — xypHan Toro, ge 6yB Baw HEAD Ta rifikoBuUx nocunaHb
3a OCTaHHI Aekinbka micsis.

Bu MoxeTe npoaMBMTUCHL CBIll >XypHan nocunaHb 3a AOMomorow git
reflog:

$ git reflog

734713b HEAD@{0}: 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 -1 (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 -1 (pick): updating HEAD

LUlopa3y, konu BepluMHa BallOi TiflkM OHOBMIOTbLCA 3a Oyab-sKOi
npuymnHK, Git 36epirae U0 iHpopmaLito ang Bac y Ui TMM4YacoBil icTopil.
Ta B/ MOXeTe 3agaBaTtui CTapLUi KOMITU 3@ A4ONOMOro LMX AaHUX. AKLWO
Bu BaxxaeTe nobaunTy n'ate nonepeaHe 3HaveHHss HEAD BaLLOro cxoBuLua,
B/ MOXeTe BMKopucTaTh nocunanHa @{n}, sike Bun 6aunte y BmBogi reflog:

$ git show HEAD@{5}

Bu Takox MoxeTe BMKOPUCTOBYBATK LieW CMHTakcuc, wob nobauntu ge
Oyna rinka skMicb 3agaHuii vyac Tomy. Hanpwuknag, wo6 gisHatuch, ae
Oyna Balwua rinka master B4yopa, B MOXeTe HabpaTtu

$ git show master@{yesterday}
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Lle nokaxe Bam, oe BepwwuHa rinkm 6yna Byopa. Lis TexHika npautoe
TiNbKM ONs JaHux, ski W goci € y Bawowmy reflog, oTxe BM He MoOXeTe
BMKOpUCTOBYBATHK ii W06 Ai3HaTUCh LLOCh MPO KOMITK CTapLli 3a Aekinbka
MicsauiB.

o6 no6auntn iHhopmaLito xXypHany nocunaHb y popmari, Skuin Bugae
git log, BM MoxeTe npocTto BukoHat git log -g:

$ git log -g master

commit 734713bc047d87bf7eac9674765ae793478c50d3

Reflog: master@{0} (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

commit d921970aadf03b3cfOe71becdaab3147ba71cdef

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'

Baxnueo 3asHauMTW, WO BCA iHopMaLis KypHamy nocunaHb
BUMKIIOYHO NOKanbHa — Lie XypHan Toro, Lo By pobunm y CBOEMY CXOBWLL.
MocunaHHA ByayTh iHWKMMK Ha iHWIA Konii cxoBuwa. Ta Bigpasy nicns
KNMOHYBaHHsI CXOBMLLA, Yy Bac Oyae MyCTWIA XXypHan nocunaHb, afxe Hisikoi
OisiNbHOCTI Yy BawoMy cxoBuuwi we He 6yno. BukoHaHHs git show
HEAD@{2.months.ago} cnpautoe TiNbkK SKLWO BM 3POOUNN KINOH MPOEKTY
LOoHaVMeHLLe ABa MicsUi TOMY — SKLWO BU 3p00UNN KNOH M'SiTb XBUMNWH
TOMY, BV HE OTPMMAETE XKOAHUX pe3ynbTaTiB.

BbaTtbkiscbki [MocunaHHs

[HWKM posnoBclogXeHnm cnocoboM 3apjaBaTh KOMIT—3a [OMOMOror
noro npauwypi. AKWo BM nocTaBuTe " HaMpuKiHUi nocunaHHsa, Git
BMPILUMTB, WO BOHO O3Hayae GaTbka LbOro Komity. lMpunycrtimo, Wwo Bu
OMBUTECH Ha ICTOPIt0 CBOroO NPOEKTY:

$ git log --pretty=format:'%h %s' --graph
* 734713b fixed refs handling, added gc auto, updated tests
* d921970 Merge commit 'phedders/rdocs'

BuGip pesisiit
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PO30I11 7: IHcTpymeHTH Git

I\
| * 35cfb2b Some rdoc changes

* | 1c002dd added some blame and merge stuff

|/

* 1c36188 ignore *.gem

* 9b29157 add open3_detach to gemspec file list

Topni B1 MoxeTe nobaunTn nonepeHii kKOMIT 3a gonomoroto HEAD?, wo

o3Havae “6aTbko HEAD”:

$ git show HEAD~

commit d921970aadf03b3cfOe71becdaab3147ba7icdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs'

Bu Takox MoxeTe 3agatu uucro nicna A —Hanpuknag, d92197042

O3Hauvae “apyrun 6aTtbko KOMiTy d921970.” Lleh CUHTaKCUC KOPUCHUIA TiNbKu
0N KOMITIB 3NUTTS, SIKi MatoTb GinbLuU HiXX ogHoro 6aTtbka. Mepwwnii 6aTbko
— L€ rinka, Ha sikii Bu Oynu npu 3nuTTi, @ APYrMi — Lie KOMIT FiflKn, SKy BK
3nuBanu:

272

$ git show d921970~

commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>

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

[pyroto ronoBHol onepadieto ana Bubopy npatyypis € ~. BoHa Takox

BKkasye Ha nepworo 6atbka, omke HEAD~ Ta HEAD” piBHO3Ha4Hi. Pi3Hnus
3'BNAETLCS, KONMM BU gogdaete ymucrno. HEAD~2 o3Hadvae “nepwnin 6atbko
nepworo 6artbka,” abo “gigycb”’—BOHa NepexoouTb B34OBX MNepLumnx



6aTbKiB 3agaHy KinbkicTb pasiB. Hanpuknag, y HaBedeHin Buuie icTopii,
HEAD~3 byne

$ git show HEAD~3

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

Lle Takox moxe OyTu 3anucaHo sk HEADAMA, WO TakoX € nepLuvMm
6aTbkoM nepLuoro 6atbka nepLuoro 6aTbka:

$ git show HEADAAA

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

Bu Takox MoxeTe MOeaHyBaTu Li CMHTAKCUCK - BU MOXETe oTpumaTtiu
apyroro 6aTbka nonepeaHboro NOCUIaHHs (AKWO e 6yB KOMIT 3nuTTA) 3a
poriomoroto HEAD~3/2 ToLuo.

IHTepBanu KOMiITiB

Tenep, konu BW BXe 3HaeTe, $SK 3adaBaTu iHAMBIAyanbHi  KOMITW,
pO3rfsiHbMO K 3agaBaTtu iHTepBanu komiTiB. Lle ocobnmBo kopucHo gns
KepyBaHHS rinkamm - 4KWwWo Yy Bac 6Garato Trinok, BW MoOXeTe
BMKOPUCTOBYBATK cnevumdikauii iHTepanis 4nsa BianoBifi Ha 3anuTaHHA Ha
kwrant “lLlo 3pobneHo y Uik rinyi, npoTe AOCi He 3NUTO OO TONOBHOI
rinkn?”

MOOBIVHA KPAMKA

HarnowwvpeHriwni meTton 3agaTtu iHTepBan —uUe noAginHa kpanka. Lle
npocuTb Git 3HaWTK iHTepBan KOMITIB, KWW € JOCSXHUM 3 OAHOro KOMITa,
NpoTe He € OOCSKHUM 3 iHWOoro. Hanpuknag, npunycTimo, Wo Bawla ictopis
KOMiTiB BUrnagae sk Figure 7-1.

BuGip pesisiit

273



PO30I11 7: IHcTpymeHTH Git

30BPAXEHHA
b
[puknag ictopii ans
BUOOPY IHTEPBATY. C - D

Bu xoueTte gisHaTuChb, WO € Yy BaLliil eKcnepuMeHTanbHIW rinui Takoro,
Lo AOCi He 3NUTO A0 BaLUOi rOMOBHOI FiNku master. Bu moxeTe nonpocuTu
Git nokasaTu XypHan came Takmx KOMITiB 3a AONOMOrot master. .experi-
ment - Ue o3Ha4ae “yci KOMITK, IO € AOCSHKHUMU 3 experiment, NpoOTe He €
OOCSXHUMKM 3 master” 3agns CTUCNOCTI Ta 3pO3YMINOCTi B HaCTYMHMX
npvknagax, s 6ygy BUKOPWUCTOBYBATW NiTEPM KOMITIB 3 diarpamu 3amicTb
AincHoro BMBoAy komaHau log, NpoTe y BipHOMY NOPSAKY:

$ git log master..experiment
D
C

Akwo BK, HaBnaku, GaxaeTe Ai3HATUCb MPOTUNEXHE - YCi KOMITU B
master, AkMx Hemae B experiment - Tpeba NpPOCTO MOMIHATM MicUsIMK
imeHa rinok. experiment..master nokasye Bce B master, L0 He €
LOCSKHUM 3 experiment:

$ git log experiment..master
F
E

Lle KopucHo, AKWwo BU BaxaeTe CUHXPOHI3yBaTW TiNky experiment Ta
nepernsHyT4, Wo BWM 30upaeTecb 3nuBatu. Lle pgosoni yacto wuen
CMHTaKCUC BWKOPUCTOBYETbCA LWOO nobaunt, Wo BM 30MpaeTechb
BMKNagaTu Ao BigganeHoro cxosuLLa:

$ git log origin/master..HEAD

Lis komaHga nokasye BCi KOMITW Y Balliii MOTOYHIN TiNuj, SKMX HEMaE B
rinyi master BigganeHoro cxosuwa origin. Akwo BukoHatn git push, a
Balla NoToYHa rinka cnigkye 3a origin/master, came KOMITU, SKM NoKasye
git log origin/master..HEAD, i OyayTb nepepaHi cepsepy. Bu Takox
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BuGip pesisiit

MOXeTe nponycTuTM oguH Oik cuHTakcucy, Toai Git BuMkopuctae HEAD.
Hanpuknag, BM MOXxeTe oOTpumMaTu Takuii came pesynbtaT, K | B
nonepegHbOMy Npuknagi, skwo Habepete git log origin/master.. - Git
noctaeuTb HEAD, AKLo oauH BiK BigCyTHIN.

JEKINTbKA TOYOK

MoaginHa Kpanka — Le KOpUCHe CKOpoYeHHs. [poTe MOXNUBO BM BaxaeTe
3agaTth Ginbll HK ABI MiNKWM gns NO3HAYeHHs peBisii, Hanpuknag wob
no6aunTn ki KOMITU € B AEKiNbKoX rinkax, npoTe iX HEMae B MOTOMHIMN
rinui. Git o3BOMSE Le 3a JONoMOoro cumsony » abo --not go 6yab-Akoro
NOCUNaHHS, 3 IKOrO BN HE Xo4yeTe 6aunTh AOCSHKHI komiTM. OTXKe HaCTyMHi
TpY KOMaHAW eKBiBaneHTHi:

$ git log refA..refB
S git log ~refA refB
$ git log refB --not refA

Lle muno, agxe 3a JOMOMOrow LIbOr0 CUMHTAKCUCY BU MOXETE 3agaTtu
GinbLL HiXX ABa MOCUMAHHA Y BaLIOMY 3anwuTi, YOro BM HE MOXeTe [OCArTU
3a [Jonomorow noAginHoi kpanku. Hanpuknag, skwo Bu 0Oaxaete
noGaynTn BCi KOMiTH, siki € gocskHumun 3 refA abo refB, npoTe He 3 refC,
BM MOXeTe HabpaTtu ogHe 3:

$ git log refA refB ~refC
$ git log refA refB --not refC

Lle cTBOptoe OoBOMi MOTYXHY CUCTEMY 3anuTiB PeBi3iin, Aka Mae Bam
AOMOMOrTH 3pO3yMITH, LLO € Y BaLUKX rifnkax.

MOTPINHA KPAMKA

OcTaHHil ronoBHWIA CMHTaKCUC BMOOPY iHTepBarniB — Le MoTpiliHa Kpanka,
sika 3a[a€ BCi KOMITK, SKi JOCSDKHI 3 Oyab-sKOi 3 OBOX MOCUMaHb, NpoTe
HepoCsHKHI 3 HMX 0BOX. 3HOBY MOAMBITLCA Ha NpuvKnag icTopii KOMITIB Y
Figure 7-1. Akwo Bn GaxaeTe nobaunty, Wo € B master abo experiment,
npoTe He € AN HUX CMiflbHUM, BU MOXETE BUKOHaTH

$ git log master...experiment
F
B
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PO30I11 7: IHcTpymeHTH Git

Haragyemo, ue Bugae Bam HOpmanbHui BuBIA4 komaHau log, nmpoTte
nokasye Bam iH(OpMaUilo TiMbKA MNPO Ui YOTUPUM KOMITW, TpaguuiiHO
yrnopsaKkoBaHi 3a 4aTO KOMITY.

YacTo 3 Takow komaHaow log BUKOPUCTOBYHOTL onuito --left-right,
ska nokasye 3 Akoro 60Ky iHTepBany KoxeH KomiT. Lle pobutb gaHi 6inbL
KOPUCHUMMU:

$ git log --left-right master...experiment
< F
<
>
>

E
D
C

3a [onoMOrol UMX iHCTPYMEHTIB, BUM Nerko MoxeTe AaTtu Git 3HaTtw,
KU KOMIT ab0 KOMITU BM DaXxaeTe OrnsaHyTuH.

IHTepakTuBHE iHOEKCYBaHHA

Git nponoHye [dekinbka CKpUNTIB, K nonerwywTb Aeski 3aBAaHHS
KOMaHAHOro psgka. TyT My pO3rnsHEMO AekKinbKa iHTepaKTUBHMUX KOMaHg,
Lo AonomararoTb ferko ManicTpyBaTh KOMITH, o6 BOHW BKIOYANW TiNlbKn
neBHi kOMBiHaUii Ta YacTuHu dannis. Lli iHCTpymeHTM gyxke gonomaratoThb,
KOnu BW pegaryete Kyny ¢pannis, a noTiMm BUpILLyeTe, L0 Kpalle 3anucaTtu
Ui 3MiHM B AEKINbKOX LinecnpsmMoBaHUX KOMITaX, HiXX B OAHOMY BEMMKOMY
Oe3nagHoMy KOMITi. Takum 4YMHOM BU MOXeTe OyTu BMEBHEHI, L0 Balui
KOMITW € NOTiYHO PO3AiNeHMMUN 3MiHaMM Ta MOXYTb OyTU Nerko nepesipeHi
nporpamMictamu, WO 3 Bamu npauoioTb. AKWOo BU BuMKOHaeTe git add 3
onuieto -1 abo --interactive, Git neperige 4O iHTEPAKTMBHOIO pexumy Ta
nokaxe LLOCb Take:

$ git add -1
staged unstaged path
ilg unchanged +0/-1 TODO
28 unchanged +1/-1 index.html
BF: unchanged +5/-1 lib/simplegit.rb

**% Commands ***
1: status 2: update 3: revert 4: add untracked
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IHTepaKkTMBHE iHOEKCYBaHHS

5: patch 6: diff 7: quit 8: help
What now>

Ak Bu 6aumTe, Us KOMaH4a Nokasye Bam 30BCIM iHLWIMI BUrnsg obnacTi
iHgekcauii — maiike Ty camy iHdopmauio, Wo BM OTpUMyeTe 3a
gonomoroto git status, npoTe Tpoxm cTtucniwe Ta goknagHiwe. Y cnmcky
NpoiHAEKCOBaHi 3MiHM BKa3aHi NiBopy4, a HenpoiHAEKCOBaHi - NpaBopy-.

Micna uyboro nge cekuia KomaHa. 3a ix gonomorol Bu mMoxeTte GaraTo
BCbOro: iHAekcyBaTu dannn, aeiHaekcysaTtun danm, iHgekcyBaT YacTuHU
dannis, pgogasaTU He CynpoBOLXKYyBaHi davnu Ta nNpoAuBRATUCH
NPOiHAEKCOBaHI 3MiHMW.

IHaekcyBaHHA Ta geiHaekcyBaHHSA ¢aiinis

Akwo BM HabepeTe 2 abo u nicnst 3anmTy What nows>, ckpunT 3anutae Bac,
AKi hannm Bu 6axaeTe NpoiHAEKCyBaTH:

What now> 2
staged unstaged path
1 unchanged +0/-1 TODO
28 unchanged +1/-1 index.html
33 unchanged +5/-1 lib/simplegit.rb
Update>>

o6 npoiHaekcyBatn gavinm TODO Ta index.html, BU mMoxeTe Habpatu
yncna:

Update>> 1,2

staged unstaged path
* 1 unchanged +0/-1 TODO
3 723 unchanged +1/-1 index.html
BE unchanged +5/-1 lib/simplegit.rb
Update>>

* Oina koxHoro danna o3Havae, wWo dann € BubpaHum ansd
iHOEKCyBaHHS. AKLWO BM HiYOro He HabepeTe, Ta HaTucHeTe EHTep nicns

nopoxHboro 3anuty Update>>, Git BisbMe Bce BWOpaHe Ta NpoiHAEKCye
moro:

Update>>
updated 2 paths

277



PO30I11 7: IHcTpymeHTH Git

**% Commands ***

1: status 2:
5: patch ®8

What now> 1
staged
1: +0/-1
2: +1/-1
BF: unchanged

update 3: revert 4: add untracked
diff 7: quit 8: help
unstaged path
nothing TODO
nothing index.html
+5/-1 lib/simplegit.rb

Ak 6aunte, dannmn TODO Ta index.html npoiHgekcoBaHi, a dann simple-
git.rb goci He npoiHgekcoBaHui. AKWO BU Tenep baxaeTe AeiHaekcyBaTtu
dann TODO, BN MOXeTe BUKopucTatu onuito 3 abo r (Big revert,

ckacysatw):

*%% Commands ***

1: status 28
5: patch 6:
What now> 3
staged
il +0/-1
2: +1/-1
BF: unchanged
Revert>> 1
staged
* 1: +0/-1
2 +1/-1
3: unchanged

Revert>> [enter]
reverted one path

revert 4: add untracked
8: help

update 39
diff 7: quit

path

TODO

index.html
1lib/simplegit.rb

unstaged
nothing
nothing
+5/-1

path

TODO

index.html
1lib/simplegit.rb

unstaged
nothing
nothing
+5/-1

AKWo BM 3HOBY NOAMBUTECHL Ha cTaTyc Git, TO nobaunTe, wo dann TO-

DO aeiHAeKcoBaHWN:

**% Commands ***

1: status 2:
5: patch 6:

What now> 1
staged
g unchanged
2: +1/-1
BF unchanged
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IHTepaKTUBHE iHOEKCYBaHHS

o6 noGaunTn 3miHW, SKi BU NpoiHAEKCyBanu, BU MOXeTe BUKOpUCTaTH
koMaHau 6 abo d (Big diff, pisHunusa). BoHa nokasye cnmncok iHaeKCoBaHMX
dannie, Ta BM MoxXeTe BubBpatM Ti, ONA SKMx Oaxaete nobauntn
iHoekcoBaHi 3miHu. Lle gyxxe cxoxe Ha BuKoHaHHs git diff --cached 3
KOMaHAHOro psgka:

**% Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 6
staged unstaged path
ilg +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 i1d="footer">contact : email.support@github.com</div>

<script type="text/javascript">

3a AonomMmoror Unx KOMaHAa, BU MoXeTe BUKOpUCTOBYBaATU
IHTEPaKTUBHUIA peXMM OoAaBaHHs Wob nopaTncs B obnacTi iHAEKCYBaHHS
3 NerkicTio.

IHOekcyBaHHA naTok (patch)

Git TakoxX MOXe iHOeKcyBaTW OKpeMi YyacTuHu dhannis 6e3 iHOekcyBaHHSA
pewTn YacTuH. Hanpuknag, sikwo Bu 3pobunu asi 3MiHM y dhanni simple-
git.rg, npote H6axaeTe NpoiHAEKCYBaTW TiNlbKN OAHY 3 HUX, Le AyXe nerko
3pobuTtn B Git. Habepitb 5 abo p (Big patch - natka) B iHTepakTUBHOMY
3anuTi. Git cnuTae, ski dannun Bn H6axaeTe 4YacTkoBO iHAaekcyBaTw. MoTim,
ONs KOXHOI cekuii BnbpaHmx dainnis, BinobpasnTb WwMaTy pisHuUi dannis
Ta 3anuTtae, Yv BaxkaeTe BM NPOIHAEKCYBATU KOXKEH:

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index dd5Secc4..57399e0 100644

--- a/lib/simplegit.rb

+++ b/lib/simplegit.rb
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@@ -22,7 +22,7 @@ class SimpleGit
end

def log(treeish = 'master')
- command("git log -n 25 #{treeish}")
+ command("git log -n 30 #{treeish}")
end

def blame(path)
Stage this hunk [y,n,a,d,/,j,J,q9,e,?]?

Hapasi y Bac 6arato BapiaHTiB. HabpasLun ? Bu nobaumTe CNmncok CBOiX
MOXIMBOCTEMN:

Stage this hunk [y,n,a,d,/,j,J,9,e,2]? ? (MpoiHAaekcyBaTn uen wmat [y,n,a,d,/,j,J,c
y - stage this hunk (mpoiHaekcyBaTu uen wmaT)

n - do not stage this hunk (He iHAekcyBaTu uUen wMmaT)

- stage this and all the remaining hunks in the file (iHaekcyBaTu uei i1 peuwTy wn
- do not stage this hunk nor any of the remaining hunks in the file (He iHgekcye
- select a hunk to go to (BubpaTu wmaT Jo AKOro nepenTn)

search for a hunk matching the given regex (wykaTu wMmaT 3a peryispHUM BMPA3OM)
leave this hunk undecided, see next undecided hunk (3anMunMTn uein wmaT Hepo3B'fs
leave this hunk undecided, see next hunk (3anMwnTn uUel wWMAT HEpO3B'SA3aHWM, nef
leave this hunk undecided, see previous undecided hunk (3anvuMTV Uel wMAT Hepc
leave this hunk undecided, see previous hunk (3anMunTn Uei wWMAT HepoO3B'A3aHUM,
split the current hunk into smaller hunks (nogpi6HuTn uenn wmaT)

- manually edit the current hunk (pesaryBaTu NOTOYHMI WMAT BPY4YHY)

print help (HaapykyBaTu Zonomory)

N D N R A UL~V o ow
1

3a3Buyari Bam Oyae OOCTaTHBO Yy Ta N, SKWO BU DaxaeTe iHAeKcyBaTu
KOXEH, MpoTe iHOEKCYBaHHSA BCiX WMaTiB y Aeskux dannax, abo
BiJTEPMiHYBaHHS PILLEHHS LWOAO WMaTy TakoX MOXYTb OyTM KOpUCHUMM.
AKWwo BM NpoiHOEKCyeTe OAHYy 4YacTuHy dpanny Ta 3anuwurte iHwWy
HeiHgeKcoBaHo, Baw cratyc byae Burnsgatu Tak:

What now> 1
staged unstaged path
il unchanged +0/-1 TODO
28 +1/-1 nothing index.html
BF: +1/-1 +4/-0 lib/simplegit.rb

Cratyc dpanny simplegit.rb uikaBuii. BiH nokasye, Wo gekinbka psakis
iHOEeKcoBaHi, a gekinbka Hi. Bu yacTkoBo npoiHgekcysanu caiin. Tenep Bu
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MOXETEe MOKMHYTM CKPUNT iHTEPaKTUBHOIO AOAaBaHHS Ta BUKOHATKM git
commit wo6 36epertu YacTkOBO NPOIHAEKCOBaHI hannu.

Bam He 000B’A3KOBO OYyTU B iIHTEPAKTUBHOMY PEXMMi AoAaBaHHSA 0O
YacTKOBO MNpoiHAEeKCcyBaTU (ann - BM MOXeTe 3anycTutu Ton camui
ckpunT 3a gonomorot git add -p abo git add --patch 3 komaHgHoro
psaaka.

BinbLl TOro, BM MOXeTe BMKOPUCTOBYBATW LEl PEXUM ANs YaCTKOBOro
ckuaaHHs (resetting) chainie 3a JonomMorow komaHau reset --patch,
oTpuMyBaTM 4YacTuHu painie komaHgoto checkout --patch) Ta
3ax0ByBaTW 4YacTuHM ¢anniB KomaHgow ~stash save --patch. Mwu
JOKnagHilwe po3rnsHeEMO KOXHY 3 HWUX, KONW AiMgemMo [0 CKnagHiwmx
BUKOPUCTaHb LUX KOMaHA.

XOBaHHSA Ta YMLEHHSA

YacTo, konv BM NpauloeTe HaJ YaCTUHOK CBOro MPOeKTy, yce nepebyBae B
HeoxaHOMYy CTaHi, a BW OaxaeTe nepeknoYnTM T[Nk wWob Tpoxu
nonpautoBaTtu Hag YMMocCh iHWKMM. CKNagHIiCTb y TOMY, WO BY He GaxkaeTte
pobUTK KOMIT HaniBroTOBOro 3aBAaHHS TiNbku OO NOBEPHYTUCS A0 LbOro
CTaHy nisHiwe. 3 yum Ham gonomarae komaHga git stash.

XoBaHHs (stashing) 6epe 4YopHOBWUI CTaH Baloi pobo4oi AMpekTopii —
TOOTO Bali 3MiHEHi CynpoBOAXKyBaHi dhavnu Ta iHOEeKCOBaHi 3MiHM — Ta
30epirae ix y CTeKy He3aBeplUeHUX 3MiH, SKi BU MOXETe 3HOBY
BUKOpUCTaTU Byab-KONW.

XoBaHHSA BalLUX 3MiH

3apgna pemoHcTpadii, Tpeba nepenTn OO NPOEKTY Ta nodaTtu npauoBaTu
Hag gekinbkoma dannamm 1a MOXIMBO NPOIHAEKCYBaTM OAMH 3 HUX. AKWO
BukoHaTh git status, moxHa nobaymTi YOPHOBWIA CTaH:

$ 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>..."

XOBaHHS Ta YNLLEHHSA

to discard changes in working directory)
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modified: 1ib/simplegit.rb

Tenep B OaxaeTe NeEpeKnoYMTU TiNKWM, NpoTe Hapasi He OaxaeTre
pobutn KomiT Bawmx 3miH. OTXXe BM cxoBaeTe Bawi 3miHW. LWlo6 gogatu
HOBe XOBaHHSA (stash) mo Baworo cTeky, BukoHanTe git stash abo git
stash save:

$ git stash
Saved working directory and index state \
"WIP on master: 049d078 added the index file"
HEAD is now at 049d078 added the index file
(To restore them type "git stash apply")

Bawa pobo4ya anpekTopisa crana YncToto:

$ git status
# On branch master
nothing to commit, working directory clean

Tenep BW nerko MoxeTe MepeknoyaTtu Tinku Ta npauioBatu AeiHge.
Bawi 3miHn 30epexeHi B cTeky. o6 noGauntn 36epexeHHi xOBaHHS,
BMKopucToByiTe 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

Y paHomy BMnagky, ABa XoBaHHSA Oynu 3pobneHi paHiwe, oTxe y Bac €
[OCTYN 00 TPbOX Pi3HUX CXoBaHMX HabopiB 3miH. Bn moxeTe BukopuctaTtu
LLIOMHO CXOBaHi 3MiHWM 3a [OMOMOro KOMaHAM, Ky MokasaHo y BMBOAY
[OoMoMOru BuLLEHaBeAEHO! KOMaHau xoBaHHs: git stash apply. Akwo
BY BGaxkaeTe BUKOpPUCTATU Of4HE 3 MONepeaHiX XoBaHb, TO BaM 4OBEAETbCS
3aJaTtu noro HasBy, Hanpuknaa: git stash apply stash@{2}. Axwo Bu
He 3ajaeTe XoBaHHS, Git BUKOPUCTOBYE HaKHOBILE Ta HamMaraeTbCa NOro
BUKOPUCTATU:

$ git stash apply
# On branch master
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# Changed but not updated:

# (use "git add <file>..." to update what will be committed)
#

# modified: index.html

# modified: 1lib/simplegit.rb

#

Ak BM Gauute, Git 3HOBY 3MiHIOE annu, Aki BM BIAHOBUIM KOMU
30epiranM xoBaHHsA. Y [aHOMy BMNagKy, BU Manu 4YnUCTy pobody
OVpPEeKTOopIto, KONW Hamaranucb 3acToCyBaTW XOBaHHSA, Ta Hamaranuce e
3pobuTK Ha Ti camin rinui, 3 skoi BM 36epiranu noro. NpoTe matn uncty
poboyy AMpPEKTopito Ta BUKOPUCTOBYBATU XOBAaHHA Ta Tik camii rinuyi He
000B’A3KOBO AN MOro YCMilWHOro 3acTtocyBaHHsA. Bu moxeTte 36epertu
XOBaHHSA Ha OAHil rinui, NOTIM NEpPeKnYMTUCA Ha iHWY, Ta cnpobyBaTtu
BMKOPUCTATK 3MiHM TaMm. TakoX BU MOXETE MaTu 3MiHEHI Ta He 30epexeHi
cdannn B pobodini OUPEKTOpii, KON BWU 3aCTOCOBYETE XOBaHHA - Git
HagacTb BaM KOH(MIKTM 3MMBaHHA, SIKWO BUKOPUCTATW XOBAHHSA 4YUCTO
HEMOXINBO.

3MiHM go Bawwmx danniB NOBEpPHYNUCb, MPOTe paHiwe iHAeKCOoBaHi
avinm He Gynu 3HOBY npoiHaekcoBaHi. o6 ue 3pobutun, Tpeba BUKOHATU
komaHay git stash apply 3 onuieto --index, Togi KOmaHOa BUKOpUCTaE
Ta npoiHgekcye 3MmiHW. Akbym © BM BUKOHANM OCTaHHIO komaHgy, Bu ©
NoBepHynNucs 4o nonepeHboro CTaHy:

$ git stash apply --index
On branch master
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: 1lib/simplegit.rb

H OH OHF OH OH OH HE O HH R

Onuis apply nvwe HamaraeTbCs BMKOPUCTATU CXOBaHi 3MiHM — BOHa
BCE OOHO 3anuwaeTbcss B cTeky. Llo6 Bumpganutu ioro, BU MoOXeTe
BukoHaTh git stash drop 3 Ha3Bol xoBaHHS, Ake Tpeba BuganuTu:

$ git stash list
stash@{0}: WIP on master: 049d078 added the index file

XOBaHHS Ta YNLLEHHSA
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stash@{1}: WIP on master: c264051 Revert "added file_size"
stash@{2}: WIP on master: 21d80a5 added number to log

$ git stash drop stash@{0}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

Takox BM MOXeTe BMKOHAT git stash pop o6 3acTocyBaTv XoBaHHS
Ta Bigpasy BuaanuTu 1Moro 3i cteka.

BuHaxinnnee xoBaHHsi

€ [Oekinbka BapiaHTIB XOBaHHSA, WO MOXyTb OyTu KopucHumu. [Meplua
[oBoni nonynsipHa onuis —ue - -keep-index komanam stash save. BoHa
Kaxke Git He XxoBaTW HIYOro BXe MPOiHAEKCOBAHOMo 3a A0NOMOro KoMaHau
git add.

Lle moxe pgilcHO AonMoMOrTv, siKWO BW 3pobunu Garato 3MmiH, npoTte
DaxkaeTe 3pOOUTU KOMIT TiNbKU 3 AEAKMX 3 HWX, @ OO iHWMX NOBEPHYTUCH
nisHiwe.

$ git status -s
M  index.html
M lib/simplegit.rb

$ git stash --keep-index
Saved working directory and index state WIP on master: 1b65b17 added the index fil
HEAD is now at 1b65b17 added the index file

$ git status -s
M index.html

Lle ogHa nowwupeHa piy, sIKy BU MOXETe 3pobuTu 3a [OMOMOror
XOBaHHA—L€e CXOBaTM He CynpoBOMKyBaHi hanunu pasom i3
cynpoBogxyBaHumn. bes gopatkoBmx onuin, git stash 36epirae Tinbku
Gannu, siki BXXe 3HaxoasiTbCs B iHAekci. Akwo gogatu ondito - -include-
untracked abo -u, Git Takox cxoBae Oyab-SKi  CTBOPEHi He
CynpoBOgKyBaHi harnu.

$ 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 fil

284



XOBaHHS Ta YNLLEHHSA

HEAD is now at 1b65b17 added the index file

$ git status -s
$

HapewwTi, sikLio BM noctaBuTe - -patch, Git He Byae xoBaTu BCi 3MiHW, a
3aMiCTb LbOro B iHTEPAKTUBHOMY PeXumi 3anutae, ski 3MiHM Bu OaxaeTte
CXOBaTH, a siKi 3anuLInTn B poboviii AMpekTopii.

$ git stash --patch
diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index 66d332e..8bb5674 100644
--- a/lib/simplegit.rb
+++ b/lib/simplegit.rb
@@ -16,6 +16,10 @@ class SimpleGit
return “#{gilt_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,?]? vy

Saved working directory and index state WIP on master: 1b65b17 added the index file

CTBOPEHHS TiNKK 3 XOBaHHS

Akwo BM cxoBaeTe Aelulo, 3anuiuTte WOro Ha OeskuiA Yac, NPOAOBXUTE
npauto Hag rifnkow, 3 AKoi BU pobunu XoBaHHS, Y BaC MOXYTb BUHUKHYTU
npo6nemu Npu BiAHOBMEHHI CXOBaHMX 3MiH. SKLIO 3aCTOCYBaHHA XOBaHHS
cnpobye 3MiHUTK hain, SKUA BUM  3MIHWMKW, TO 3'SIBUTbCS  KOHpMiKT
3MMBaHHA Ta BaM [JOBeAeTbCHA WOro BupiwyBaTW. FAKWO BW LUyKaeTe
nerworo Wnsxy 3HOBY MNOAMBWUTUCL HA CXOBaHi 3MiHW, TO BW MOXeTe
BUMKOHaTV git stash branch, wo ctBoputb HOBY rinky, oTpumae Komit, 3
AKOro BW 3p06UNN XOBaHHS, BiQHOBUTb BaLli 3MiHW, Ta BUOANUTb XOBaHHS,
SIKLLIO BOHO YCMILLUHO 3aCTOCYETLCS:

$ git stash branch testchanges
Switched to a new branch "testchanges"
# On branch testchanges
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286

# 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: 1ib/simplegit.rb
#

Dropped refs/stash@{0} (fO0dfc4d5dc332dicee34a634182e168c4efc3359)

Lle 3py4He ckOpo4yeHHs wWob nerko BIOHOBWTU CXOBaHi 3MiHM Ta
NPOAOBXMNTU HaZ HMMM NpaLoBaTh B HOBIN Finu;.

OuuweHHs poboyoi gupekTopii

HapewrTi, MmoxnmBo Bu OaxaeTe He xoBaTu SKiCb 3MiHW g0 channiB y
pobouin gupekTopii, a npocto no3dyTtucs ix. KomaHga git clean 3pobutb
ue.

Cepeq iHWOro ue moxe OyTWM KOPUCHUM ONS BUOANEHHS CMITTS, LIO
Oyno 3reHepoBaHO 3MMBaHHSAMM abo 30BHIWHIMK yTunitamu, abo ans
BUAaneHHs pesynbTaTiB KOMNiNayii wob 3poduTtn YncTy Komninswyito.

Tpeba Oyt BUHATKOBO OOEpexHUM 3 L€l KOMaHAOW, amke BOHa
CTBOpeHa Ans BuaaneHHsa darnis 3 Bawoi poboyoi AupekTopii, ski He
CYMpPOBOMKYETLCA. FAKLWO BU 3MIHUTE AYMKY, 3a3BuMYai He iCHye metoay
oTpMMaTu 3MicT uux annis. besneyHiwe BukoHaTM git stash --all
wo6 BmaanuTu Bce, NpoTe 30epert Noro y XoBaHHi.

AKWoOo X BN xo4yeTe BMAANMTU HenoTpibHi dannn, abo o4ncTnTh CBOK
pobouy AupekTopito, TO Ue Moxe 3pobutn komanga git clean. LLo6
BMOANUTM BCi He CynpoBOAXKyBaHi darnu B pobouvii AvpekTopii,
BukoHante git clean -f -d, wo Buaanse Oyab-Aki avnm Ta
nigoupekTopii, Ski B pesynbTaTi cTalTb NopoxHimu. Onuis -f o3Hadvae
force (3amycuTn) abo “gincHo 3pobu ue”.

Axkwo Bam OGinbw Ao Bnogobu 6aunTtv, WO BM pobuTe, BM MOXKETE
BMKOHATW L0 KOMaHAy 3 Onuieto -n, WO O3Ha4vae “HiYoro He BuMaansn Ta
CKaXkn MeHi Wwo 6 T Buganue”.

$ git clean -d -n
Would remove test.o
Would remove tmp/



XOBaHHS Ta YNLLEHHSA

bes popaTtkoBux onuih, komanga git clean Buganse TiNbku He
CynpoBOOXyBaHi parnnu, dAki He irHopytoTbca. byab-aki dannu, wo
BignoBigaTb WwabnoHam .gitignore abo iHWKUX dalniB irHopyBaHHA He
OyayTb BuaaneHi. Axkwo Bu 6axaete Buganutn 1 Ui dannn, Hanpuknag
BMAanuTK BCi harnm .o, wo Oynn 3reHepoBaHi NPy OCTaHHiIN KOMMINALT,
W06 3poBUTI NOBHICTIO YNCTY KOMMINSLi0, BU MOXETE JoAaTU ONuito -X A0
komaHam clean.

$ git status -s

M 1ib/simplegit.rb
?? build.TMP

2?2 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/

Akuwio BM He BneBHeHi, Wwo 6yae pobutn komaHga git clean, 3aBxgu
crnoyaTtky BUKOHaWTe 1i 3 ONuield -n Ta ABiYi BCe nepesipTe nepLl Hix
3MiHIOBaTK -n Ha -f Ta AINCHO 3poOUTU ouULLEHHS. IHWWiA cnocid OyTu
obepexxHnm — 3pobunTr NpoLec iHTEPaKTMBHUM 3a AOMNOMOroto onuii - 1.

Lle BukoHae KoMaHOy OYMCTKM B IHTEPAKTUBHOMY PEXUMI.

$ git clean -x -1
Would remove the following items:
build.TMP test.o
**%% Commands ***
1: clean 2: filter by pattern 3: select by numbers 4: ask each
6: help
What now>

Takum YMHOM BM MOXETE MPOWTM MO KOXHOMY (hariny okpemo, abo
3agaTv WabnoH Ans BUAaneHHsi B iHTEPAKTUBHOMY PEXUMI.
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MignucanHsa npaui

Git kpuntorpadpiyHO  3axulleHuKn, NpoTe, He  3axuwWeHun  Big
HenpaBUMIbHOrO KOPUCTYBaHHA. HAKWO BM OTpUMyeTe pobOoTy iHWKMX 3
Mepexi Ta 6axaeTe NepesipuTH, O KOMITU AiINCHO 3 OOBIPEHOro oxepena,
Git MponoHye [Aekinbka WNAXIB MiANMCaHHA Ta MepesBipks npaudi 3a
noromoror GPG.

3HanomcTBo 3 GPG

Cnepuwy, sgkwo Bu 6axaeTe wWocb nignucyesatM, Bam HeobxigHo
HanawTyBaTy GPG Ta BCTAHOBUTU BaLl NePCOHalbHUI KoY.

$ 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

Akwo y Bac Hemae knw4da, To Bam Tpeba 3reHepyBaTu Woro 3a
[onomoror gpg - -gen-key.

gpg --gen-key
Micna 30o6yTTa NpyBaTHOrO KNoYa And mignucy, BU MoXeTe 3adatu

3HaYeHHSA HanawTyBaHHIO user.signingkey, wob Git nignucysas o6’ekTn
3a JONOMOrOI0 LbOro Kioya.

git config --global user.signingkey 0A46826A

Tenep Git 6yae BMKOpPUCTOBYBaATM LERM K4, LWOO nignucyBatv siki
3abaxaeTe Tern Ta KoMiTu.

MignucaHHa Teris

Axkwo BW HanawTyBanu npusaTHUWA KNod GPG, BU Tenep MoxeTe Woro
BMKOPMCTOBYBATK AN NignMcaHHs HoBuX TeriB. Tpeba Tinbku 3amicTb -a
nucatu -s.
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$ git tag -s v1.5 -m 'my signed 1.5 tag'

You need a passphrase to unlock the secret key for
user: "Ben Straub <ben@straub.cc>"
2048-bit RSA key, ID 800430EB, created 2014-05-04

Akwo BM BMKOHaeTe git show ans uboro Tery, To 3MoxeTe nNobayunTu
cBii GPG nignuc:

$ 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
Version: GnuPG v1

1QECBAABAGAGBQITZbQAACIEFO+sviABDDrZbQH/09PFE51KPVPlanr6qlva/Ut
LQxfojUW1LQdg2ESIItkcuweYg+kc3HCyFejeDIBwIdpXtOOrY26p05qrpnG+85b
hM1/PswpPLuBSr+oCIDj5GMC2r21EKsfv2fIbNW81WAXVLoWZRF8BOMfqX/YTMbm
ecorc4iXzQu7tupRihs1bNkfvfciMnSDeSvzCpWAH17h8Wj6hhgePmLm91AYgnKp
8S5B/1SSQUEAjRZgI4IexpZoeKGVDptPHXLLS38f0zsy10QyDyzEgIxcIQVMXXVi
RUysgqjcpT8+1QM1Pb1lGFHR4XAhuOgN5FXx06PSaFZhqvWFezJ28/CLyX5q+0IVk=
=EFTF

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

changed the version number

MepeBipka TeriB

LWlo6 nepeBiputn nignucaHun Ter, Tpeba BukopuctatM git tag -v
[Ha3Ba Tery]. Lia komaHaga BukopuctoBye GPG wwob nepesiputu nignuc.
Bam noTtpiGeH nmyGniyHuiA kntoy aBTopa MNiAMMCY y BaLIOMYy KifbLi KIO4iB
(keyring), wob ue cnpautoBano:

$ git tag -v v1.4.2.1

object 883653babd8ee7ea23e6a5c392bb739348bleb61
type commit

tag v1.4.2.1
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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>"

apg: aka "[jpeg image of size 1513]"

Primary key fingerprint: 3565 2A26 2040 EQ66 C9A7 4A7D COC6 D9A4 F311 9B9A

Akwo y Bac Hemae nybniyHoro kniova asTopa nignucy, TO BM

OTpUMaeETe LWOoCb TaKe:

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 'vi.4.2.1'

MianncaHHs komiTiB

Y HoBiWMX Bepciax Git (v1.7.9 Ta BuLle), TeNep € MOXIMBICTb TaKOX
nignucyesaTn OKpeMi KOMITU. AKLLO Bac LikaBUTb NigNNUCaHHSA came KOMITIB,
a He mpocTo TeriB, yce WO Bam MOTPiOHO 3pobutn —ue gogatn -S Oo
KomaHam git commit.

$ 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 0A46826A, created 2014-06-04

[master 5c3386c] signed commit

4 files changed, 4 insertions(+), 24 deletions(-)
rewrite Rakefile (100%)

create mode 100644 lib/git.rb

LWo6 nobaumtn Ta nepesiputy nignucu, y komaHau git log Takox €

onuis - -show-signature.
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$ git log --show-signature -1

commit 5c3386cf54bba®a33a32da706aa52bc0155503¢c2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID 0A46826A
gpg: Good signature from "Scott Chacon (Git signing key) <schacon@gmail.com>"
Author: Scott Chacon <schacon@gmail.com>



MignucaHHsA npaui

Date: Wed Jun 4 19:49:17 2014 -0700

signed commit

Kpim Toro, 3a gonomoroto ondii dopmaTty %G?, komanga git log moxe
nepesipuTK BCi Nignucu, ki 3Hange.

$ git log --pretty="format:%h %G? %aN %s"

5c3386c G Scott Chacon signed commit

ca82a6d N Scott Chacon changed the version number
085bb3b N Scott Chacon removed unnecessary test code
allbef® N Scott Chacon first commit

Tyt Mn 6a4nmo, WO NuLe OCTaHHIA KOMIT MignMcaHui Ta cnpaBXxHin, a
BCi nonepegHi — Hi.

MounHatoumn 3 Git 1.8.3, 3 onuieto --verify-signatures komaHam “git
merge” Ta “git pull” MOXyTb nepeBipaTM Ta BIAMOBNATU NPU 3MNMBaHHI
KOMITY, SIKMIN HEe Hece AoBipeHoro nignucy GPG.

£AKUWo BN BUKOPMCTaETE L0 OMUi0 NPWU 3MMBaHHI Tifky Ta BOHa MiCTUTb
HenignucaHi abo HeficHi KOMITW, 3NMBAHHS HE CnpaLtoe.

$ git merge --verify-signatures non-verify
fatal: Commit ab06180 does not have a GPG signature.

AKWo 3nuBaHHA MICTUTb BWKITOYHO CrpaBXHi MignucaHi  KoMiTH,
3MMBaHHA MOKaXe Bam YyCi nepeBipeHi nignucm Ta neperge OO BAAcHO
3MMBaHHS.

$ git merge --verify-signatures signed-branch
Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key) <schacon@gmail.cor
Updating 5c3386c..13ad65e
Fast-forward
README | 2 ++
1 file changed, 2 insertions(+)

Bu Takox MoxeTe BMKOPUCTOBYBATK OMUit0 -S i3 caMoo KoMaHaow git
merge, wob nignucatu CTBOPKOBAHUIM KOMIT 3nuTTa. HacTynmHui npuknag
nepesipsie NIANUC KOXHOrO KOMITY TiflkM, 3 SKOI MM 3nuBaemo, Ta binbLu
TOro NignNUCcye CTBOPEHWUIA KOMIT 3fIMBaHHS.
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$ git merge --verify-signatures -S signed-branch
Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key) <schacor

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID 0A46826A, created 2014-06-04

Merge made by the 'recursive' strategy.
README | 2 ++
1 file changed, 2 insertions(+)

Yci MycaTb nignucyeaTtn

MignucaHHa TeriB Ta KOMITIB ULe 4ygoBO, MPOTe, AKWO BM BUpIWKUTE ue
BMKOPWCTOBYBaTW y CBOEMY HOpMalibHOMY Mnpoueci poboTu, BM MaeTe
nepeKkoHaTnCs, WO KOXeH 3 Ballol KOMaHau po3ymie SK nignucysaTw.
AKwo BU LpOro He 3pobuTe, TO BaM A0BEAETLCS BUTPATUTKM Kymy Yacy Ha
MOSICHEHHS, $K Mepenucatm iX KOMITM Ha nignucaHy  Bepcito.
lMepekoHalTeCh, Wo BM po3ymieTe GPG Ta nepeBaru nignucaHHa peden oo
TOro, ik AofacTe Le [0 Balloro NpUMHATOro npotecy pobotu.

Mowyk

Y 6asi kogy, mamke byab-aKoro poamipy, Yacto noTpiOHO 3'AcyBaTu, ae
yHKUiIO BUKNMKaTb, abo Oe BOHa BM3HA4yeHa, abo 3HaWTU iCcTopito
mMeToay. Git NMPOMNoOHYy€e AekinbKka KOPUCHUX IHCTPYMEHTIB ANd LWBWAKOro Ta
ferkoro noLuyky B Kodi Ta komiTax, wo oynm 36epexeHi B 6asi gaHux Git.
Mwu posrnsHemo geski 3 HuX.

Git Grep

Git Mae komaHay nig Ha3BOK grep, LIO A03BOMSE Nerko wykatv B Oyab-
AKOMY AiepeBi koMiTy abo pobouin Teui 3agaHnii psagok abo 3a perynspHum
BMpa3oM. Y HacTynHuX npuknagax My 6ygemo wwykaTu B kogi camoro Git.

Bbe3 gopgaTtkoBuMXx onuiv, grep wwykae TinbkM y dannax sawoi poboyoi
anpekTopii. Akwo aopgaTty onuito -n, 6yae BMBeAEHO HOMepW PSAkKiB, B
AKMX Git 3HanLWOoB 306ir.

$ git grep -n gmtime_r
compat/gmtime.c:3:#undef gmtime_r
compat/gmtime.c:8: return git_gmtime_r(timep, &result);
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Mowyk

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 komaHau grep € 6araTo LikaBux Onuin.

Hanpuknag, 3amicTb nonepeaHbLOro BUKIUKY, MOXHa oTpumaTu Big Git
nigCyMOK, LIO Nokasye B fkMX harnax € 30irm Ta CKiMbKM iX Yy KOXHOMY
channi, 3a 4ONOMOroto onuii - -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

Akwo OGaxaeTe p[i3HaATUCb, B AKOMY MeToAi uu YHKUii WMOBIPHO
3HanaeHo 36ir, To ckopucTanTech -p:

$ git grep -p gmtime_r *.c
date.c=static int match_multi_number(unsigned long num, char c, const char *date, char *end,

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)) {

OTxe TYyT MM MOXEMO 6aunTu, WO gmtime_r BMKNMKAETLCSA 3 (hyHKLUIN
match_multi_number ta match_digity dpaiinidate.c.

Takox MOXHa LyKkaTu cknagHi komOiHauil psagkiB 3a 4ONOMOrow onuji
--and, sika Hagae MOXMMBICTb LWIyKaTWM AeKinbka 36iriB pasom B OOHOMY
psaoky. Hanpuknag, nowykaMo psigku, WO BU3HAYalOTb KOHCTAHTY 3
psokamm “LINK” abo “BUF_MAX” B HUX y kopgi Git y Bepcisx cTapiwmx 3a
1.8.0.

Mu Takox BukopucTaemo onuii --bread Ta --heading, sKki
gonomaratoTb po3ainuMT BUBIA ANS NErworo CNpunHATTS.

$ git grep --break --heading \
-n -e '#define' --and \( -e LINK -e BUF_MAX \) v1.8.0
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v1.8.0:builtin/index-pack.c
62:#define FLAG_LINK (1lu<<20)

v1.8.0:cache.h
73:#define S_IFGITLINK 0160000
74:#define S_ISGITLINK(m) (((m) & S_IFMT) == S_IFGITLINK)

v1.8.0:environment.c
54:#define OBJECT_CREATION_MODE OBJECT_CREATION_USES_HARDLINKS

v1.8.0:strbuf.c
326:#define STRBUF_MAXLINK (2*PATH_MAX)

v1.8.0:symlinks.c
53:#define FL_SYMLINK (1 << 2)

v1.8.0:z1lib.c
30:/* #define ZLIB_BUF_MAX ((uInt)-1) */
31:#define ZLIB_BUF_MAX ((uInt) 1024 * 1024 * 1024) /* 1GB */

KomaHgoa git grep Mae pJekinbka nepeBar Hag 3BUYaANHUMU
NnowykoBMMKM KOoMaHgamu grep, ack Ttowo. [Mo-nepwe, BOHa [ilCHO
LwBunaka, no-gpyre, 3a il 4ONOMOrol0 MOXHa LykaTn B 6yab-aKoMy Aepesi
Git, @ He TinbkM B pobouin gupekTopii. Ak Mu Gaunnn B OCTaHHLOMY
npvKnagi, M1 WyKkanu LWock y cTapilumx Bepcisax kogy Git, a He B NOTOYHIM
BMOpaHii Bepcii.

Mowwyk y xxypHani Git

HaneBHO Bac UikaBWUTb He TiNbkW A€ LWOCb iCHYE, a LWe 1 KON BOHO
icHyBano abo 3'seunocs. Komanga git log nponoHye gekinbka noTy>KHUX
IHCTPYMEHTIB AN MOLUYKY OKpeMMX KOMITiB 3a 3MICTOM iX NOBigOMIEHb
abo HaBiTb 3MICTOM Pi3HUL, SIKy BOHW goganw.

Akwo BM OaxaeTe [AisHaATUCb, HaMpuknag, KonM  KOHCTaHTa
ZLIB_BUF_MAX 3’'siBunacs, BM MOXeTe MornpocuTtu Git nokasaTu BUKITHOYHO
KOMITK, ki abo goganu, abo Buny4unu psaok, 3a 4ONOMOroro onuii -S.

$ git log -SZLIB_BUF_MAX --oneline
e01503b zlib: allow feeding more than 4GB in one go
ef49a7a zlib: zlib can only process 4GB at a time

AKWOo BM NOAMBUTECH HA 3MiHU LUMX KOMITIB, TO nobauute wo B ef49a7a
KoHcTaHTa 6yna gogaHa, a B e01503b BoHa Gyna 3miHeHa.



Akwo Bam Tpeba OyTM TOYHIWMM, TO BM MOXETe BMKOpPUCTATU
perynspHuii Bupas Ans nowuyky 3a onomororo onuii -G.

PALOKOBWI MOLYK Y >KYPHATI

LLle ogHWH goBoni CkNnagHUIi NOLUYK XXypHany, Wwo mMoxe OyTu OMBOBMKHO
KOPUCHUM — Lie pagKoBui Mowlyk ictopii. Lle goBoni HoBWiA dpyHKLioHan i
e He JyxXe LUMPOKOBXUBaHWA, NpoTe BiH MOXe OyTW AINCHO KOPUCHMUM.
Moro moxHa BMKNMKaTK 3a gonomoroto onuii -L komanam git log, i Topi
BaMm Oyae nokasaHa ictopisi yHKLii abo psgka kogy Bawoi 6asu koay.

Hanpuknag, sikwo My 6axaemo nobauntn KoxHy 3miHy dpyHkuii git_de-
flate_bount 3 cpariny zlib.c, To Mn moxemo BukoHaTn git log -
L :git_deflate_bound:zlib.c. Togi Git cnpobye 3po3ymiTu, oe Mexi uiei
dyHKLii Ta Oyae npornagatv iCTOpPilO, Ti MOKaXe HaM KOXHY 3MiHYy, Lo
Oyna 3pobneHa B Ui QYHKUil Yy BMrmagi NOCAiQOBHOCTI naTtyiB ax Ao
MOMEHTY CTBOPEHHS i€l dOyHKLT.

$ 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

zlib: z1lib can only process 4GB at a time

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -85,5 +130,5 @@

-unsigned long git_deflate_bound(z_streamp strm, unsigned long size)

+unsigned long git_deflate_bound(git_zstream *strm, unsigned long size)

{
- return deflateBound(strm, size);
+ return deflateBound(&strm->z, size);

}

commit 225a6f1068f71723a910e8565db4e252b3ca21fa
Author: Junio C Hamano <gitster@pobox.com>
Date: Fri Jun 10 11:18:17 2011 -0700

zlib: wrap deflateBound() too

diff --git a/zlib.c b/zlib.c
--- a/zlib.c

+++ b/zlib.c

@@ -81,0 +85,5 @@
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+unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+{
+ return deflateBound(strm, size);

+}

+

Akwo Git He Moxe 3HaWTM PYHKUIKO 4uM  MeTod Bawoi MOBM
nporpamyBaHHsl, BW TakOX MOXeTe HagaTu perynsipHuiA  Bupas.
Hanpuknag, usa komaHga Mae 3pobutm Te x came: git log -L '/
unsigned long git_deflate_bound/',/”}/:z1lib.c. Bu Takox moxete
natn iHTepBan psigkiB abo oguMH HoMep psiaka, wob nobauntn nogibHun
BMBIA.

MepenucyBaHHs icTopil

YacTo, npautotoun 3 Git, xoueTbCs nepepobuTn iCTOpPito KOMITIB 3 SKOiCb
npnunHn. OgHa 3 4ygoBux puc Git—BiH [03BONSE pobMTU pilleHHSN
skHaunisHiwe. Bu moxeTe BupiwWMTK, Ski dannnm [0 SKOro  KOMITy
noTpannaTb, AOKM He 3pobute KOMIT 3 obnacTi iHOEKCYBaHHS, MoOXeTe
BMPILUNTK, WO BM He 30MpaEeTechb MOKM LU0 NpauloBaT Hag YMMOCb 3a
[OMOMOroK XOBaHHA (stash), Ta MOXeTe nepenucyBaTh BXe 30epexeHi
KOMITK, W06 BOHM BUrNsiA4anu Tak, HiIbUto BoHW Bynun 36epexeHi iHWnm un
Hom. Lle moxe BknoYaTK 3MiHy NMOPSIAKY KOMITiB, 3MiHY MOBIAOMIEHb 4K
penaryBaHHa dpanniB B KOMITi, 3BaploBaHHSA (squash) komiTiB pasom abo
po36MBaHHsS KOMITIB Ha YaCcTMHKU, abo NOBHE BUIYYEHHSA KOMITIB — BCE JOKU
BV HagacTe JOCTYyN A0 BaLOi poboTH iHLWIMM.

Y Ui cekuii MM pO3rnstHEMO K BUKOHATW BCi Lji KOPUCHI 3adavi, Wwob Bu
Manu MOXNMBICTb 3poOUTK ICTOPID KOMITIB came Tako, SIK BU DaxaeTe,
[0 TOro, SiK NOAINUTUCA HELo 3 IHLWNMMU.

3MiHa OCTaHHBLOro KOMITY

3MiHa OCTaHHbOro KOMITY HamneBHO € HaWbinbll PO3NOBCHOAXKEHO
onepauielo nepenucyBaHHs icTopii. Yacto Bam xo4eTbcsi 3pobutn ABi
NpocCTi peyi 3 BaWMM OCTaHHIM KOMITOM: 3MIHUTU MOBIAOMIIEHHS KOMITY,
abo 3MiHWMTK LOWHO 3anucaHuin 3HIMOK: AodaTtu, 3MiHUTM abo BuUNyunTn
Gannu.

Akwo Bm HGaxaeTe nuwie BUNPaBUTK MNOBIAOMIIEHHA OCTAHHBOIO KOMITY,
TO e 3pobuTtn gyxe NpocTo:
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$ git commit --amend

Lle komaHaa 3anycTuTb TEKCTOBMI pedakTop, B sikoMy Bxe Oyae rotose
ONsi peAaryBaHHS NOBIAOMITEHHS OCTaHHLOrO KoMiTy. Konu Bu 36epexeTte
cdann Ta 3akpueTe pepaktop, Git CTBOPUTb HOBMI KOMIT 3 UMM
NOBIJOMIIEHHAM Ta 3pobUTb KOro BalMM HOBUM OCTaHHIM KOMITOM.

Akwo BM 3pobunu KOMIT, @ NOTIM 3axXOTiNM 3MIHUTK 3pOBNEHNI 3HIMOK
JogaBaHHAM abo pefaryBaHHAM awiniB, MOXIMBO 4epe3 Te Lo BWU
3abynu goaaTtu LWOWHO CTBOPEHUI hain, Konu pobunm KOMIT, Le MOXHa
3pobuTn Marke Tak camo. Tpeba npoiHAekcyBaTh 3MiHW, ki BU DaxaeTe:
Biapeparynte danin Ta BukoHainTe git add abo BukoHalTe git rm Ha
CynpoBOAKyBaHOMY doanni, i HacTtynHuin git commit --amend Bi3bme
Balwly MOTOYHYy obnacTb iHAEKCYBaHHsl, Ta 3p00OMTb 3 Hel 3HIMOK Ans
HOBOrO KOMITY.

Tpeba Oyt obepexHuM 3 UMM 3acobom, amKke Ui NOKpaleHHSs
3MiHOTb SHA-1 komiTy. Lle sik oyxe maneHbke nepebasyBaHHs (rebase) -
He 3MiHIOWTE CBIili OCTaHHIN KOMIT, SIKLLO BW MOro BXE KyOuUCb BMKNanu.

3MiHa geKinbkox noBiAoOMMNeHb KOMITIB

Wo6 3miHMTM KOMIT, WO 3anuMcaHuWi paHiwe B icTopii, HeobxigHo
BUKOPUCTATW CKNagHiWi iHCTPyMeHTU. Git He Mae OKPeMoro iHCTPYMEHTY
3MiHK-ICTOPIl0, MPOTE MOXHA BUKOPUCTATW YTUNITY NnepebasyBaHHs (rebase)
wob nepebasyBaTy NOCNIAOBHICTbL KOMITIB Ha HEAD, Ha siIKOMY BOHW i Tak
b6asyBanncb, 3aMiCTb MepeMilleHHa Ha iHwy 6ady. 3a [omnomorow
iHTepakTuBHOro nepebasyBaHHA MOXHa 3YNUHUTUCH NICNS KOMITY, KU BU
Oaxaete 3MiHUTM, Ta 3MIHUTM NOBIOOMIIEHHs, godatv dannu - LWo
3abaxaete. |HTepakTMBHe nepebadyBaHHA MOXHa 3anycTutu 3a
gonomoroto onuii -1 komaHan git rebase. HeobxigHo 3asHauuTy sk
Aaneko Hasag Bu 6axaeTe nepenucyBaTtn KOMIiTK, Ans Yoro Tpeba ckasatu
KOMaHAi, Ha K komiT nepebasyBaTucs.

Hanpuknag, sKwo Bu 6axaeTe 3MiHUTU OCTaHHI TpW KOoMiTW, abo Oyab-
AIKi NOBIQOMIIEHHSA KOMITIB y Ui rpyni, To Tpeba 3agath sk aprymeHT git
rebase -i 6aTbka OCTaHHbLOrO KOMITY, SKUA BU OaxaeTe peparysati,
TO6TO HEAD~2~ abo HEAD~3. MoxnuBo nerwe 3anamsram ~3, agke ye
A03BosiSe  pegaryBatu Tpu ocTaHHi komitu. [lpore namstante, WO
Hacnpaegi Len 3anuc o3Ha4vyae 4YoTUpM KOMITU ToMy, 6aTbka OCTaHHbLOro
KOMITY, SIKOro Bu baxaeTte pegarysatu:

[MepenucyBaHHs icTopii
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$ git rebase -1 HEAD~3

He 3abyBainTe Takox, WO Le KoMaHaa nepebasyBaHHSA — KOXEH KOMIT B

iHTepBani

HEAD~3..HEAD ©Oyge nepenucaHui, 3MiHATE BW  WOro

NOBIAOMMIEHHS 4M Hi. He BkoYanTe >XOOHOTO KOMITY, SIKWA BU BXE
BiANpaBMnM OO0 LUEHTpanbHOro cepBepy — iHakwe BW 3annyTaeTe iHWuX
PO3pOOHMKIB TUM, LLO HagacTe anbTepHaTMBHY BEPCItO TUX CAMUX 3MiH.

BukoHaHHA Uiei kOMaHAM BiKpUBaE Ball TEKCTOBMW pedakTop 3i
CMMCKOM KOMITIB, LLIO BUrNsigae npnbnnsHo Tak:

pick f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a0d added cat-file

Rebase 710f0f8..a5f4a0d onto 710f0f8

Commands:

P,
r
e’
SJ
f’

pick = use commit (BMKOpPUCTaTM KOMiT)

reword = use commit, but edit the commit message (BuKkopucTtaTum KoMiT, npoTe |
edit = use commit, but stop for amending (BukopuCTaTM KOMiT, ane 3ynMHUTUCH
squash = use commit, but meld into previous commita (BukopucTaTh KOMiT, NpOT
fixup = like "squash", but discard this commit's log message (ak "squash", T
exec = run command (the rest of the line) using shell (BuKoOHaTW kKomaHay (peu

These lines can be re-ordered; they are executed from top to bottom. (Ui pagku

If you remove a line here THAT COMMIT WILL BE LOST. (flkuo Buayumtn pagok, LIEN KC

However, if you remove everything, the rebase will be aborted. (BTim, skuo Buaas

#
#
#
#
#
#
#
#
# X,
#
#
#
#
#
#
#
#

Note that empty commits are commented out (3ayBaxTe, wWo nycTi KOMiTM 33aKOMEHTOB:

BaxnvBo 3a3HauMTK, WO KOMITU MOyTb Y 3BOPOTHOMY MOPSAKY, a He

Tak, AK BW 3BUKNIM X ©aunTtm npum BUKOPUCTaHHI komaHan log. Akwo
BUKOHaMMo log, To No6avymMmMo LLOCb Take:

$ git log --pretty=format:"%h %s" HEAD~3..HEAD
a5f4a0d added cat-file

310154e updated README formatting and added blame
f7f3féd changed my name a bit

3ayBaxTe 3BOPOTHUI NOpAAOK. IHTepakTuBHe nepebasyBaHHS Aae Bam
CKpUMT, SIKMA 30upaeTbcA BUKOHyBaTW. BOHO mnoyHe 3 KOMITY, SiKMi BK
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MepenucyBaHHs icTopii

3a3HaunMTe B KOMaHgHoMy psgky (HEAD~3) Ta BigTBOPWUTb 3MiHWM BHECEHi
KOXHMUM 3 KOMITiB 3MiHW 3ropu JoHM3Yy. BoHO BMaae HavicTapiwunin Haropi, a
He HaWHOBILLWIA, afpKe BiH € NepLuMM, LWo Oyae BiATBOPEHUI.

Bam Tpeba Bigpegarysaty ckpunT Wo6 BiH 3yNWHMBCA Ha KOMITi, KU
Bn Baxaete pegaryBatu. [na uboro 3miHiTe crnoBo ‘pick’ (migibpaTtn) Ha
‘edit’ (peparyBaTtin) AN KOXHOMO 3 KOMITIB, nicnst sikux Tpeba 3ynuHUTUCS.
Hanpuknag, wo6 3mMiHUTK TiNbKM NOBIAOMMEHHS TPETLOro KOMITY, MOXHa
3MiHUTV dharin HaCTYMHUM YUHOM:

edit f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a0d added cat-file

Konu Bu 30epexeTe canin Ta BuiigeTe 3 peaaktopa, Git noBepHe Bac Ao
OCTaHHbOI0 KOMITY B LibOMY CMWCKY Ta HadacTb BaM KOMaHOHWIA psiaokK 3
HaCTYNMHMM NOBIAOMIEHHSAM:

$ git rebase -i HEAD~3

Stopped at f7f3féd... changed my name a bit (3ynuuusca nicns f7f3fed...)

You can amend the commit now, with (Tenep BM MoxeTe 3MiHWTM KOMLiT 3a AONOMOrow)
git commit --amend

Once you’re satisfied with your changes, run (lloiHO BM 3aA0BOJIeHL CBOiMM 3MiHamu, BUKOHaMTE)

git rebase --continue

Lia iHCTpyKuUia goknagHo posnosigae, wo podutn. Habepitb

$ git commit --amend

3MiHiITb MOBIAOMMEHHA KOMITY Ta BWALITb 3 pedakTopy. [loTim
BUKOHaNTE

$ git rebase --continue

Lia komaHaa 3acTocye peLuTy ABa KOMiTU aBTOMaTtU4YHO — i BCe rOTOBO.
Axkwo Bu 3miHuTe pick Ha edit We B sKOMyCb psaKy, TO MOXeTe NOBTOPUTH
Ui KPOKM Ans KOXHOrO KOMITY, Ans skoro Habpanu edit. LWlopa3sy Git
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3YNUHATUMETBCS, A03BONUTbL BaM 3MIHUTM KOMIT, Ta NPOAOBXUTb, JOKN BU
He 3aBepLuuTe nepebasyBaHHS.

3MiHa nocnigoBHOCTI KOMITIB

IHTepakTMBHE NepebasyBaHHS KOMITIB MOXHA TakoXX BUKOPUCTOBYBaTW AN
3MiHM MOpSAAKYy KOMITIB abo iX MOBHOIO BWMYYeHHA. AkWo BWU Baxaete
BUNYy4YNTM KOMIT “added cat-file” Ta 3MiHMTM MNOCNIQOBHICTL peLwwTn ABOX
KOMITIB, TO MOXeTe 3MiHUTN CKpMNT nepebasyBaHHS 3 TAKOro

pick f7f3fé6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a0d added cat-file

Ha Takui:

pick 310154e updated README formatting and added blame
pick f7f3fé6d changed my name a bit

Konun Bu 36epexeTte chaiin Ta BuigeTe 3 peaakrtopa, Git noBepHe rifnky
0o BGaTbka UmMx KomiTiB, 3acTocye 310154e, notim f7f3f6d Ta 3ynMHUTBLCS.
TakMM 4YMHOM BW 3MIHWIW MOCMIAOBHICTL LUMX KOMITIB Ta MOBHICTIO
BUMYyYnnm Komit “added cat-file”.

3BaploBaHHS KOMITIB

Takox MOXNUBO B3ATU OEKiflbka KOMITIB Ta 3BapuUTU iX B OOMH KOMIT 3a
[OMOMOro  iHTepakTuBHoro nepebasyBaHHs. CKpuNT Mae KOPMCHI
iHCTPYKUii B NoBigoMneHHi nepebasyBaHHs:

These lines can be re-ordered; they are executed from top to bottom. (Ui paaku w

#

# Commands:

# p, plck = use commit (BMKOPMCTATM KOMLT)

# r, reword = use commit, but edit the commit message (BukopucTatTM koMiT, npoTe
# e, edit = use commit, but stop for amending (BukopuCTaTU KOMiT, ane 3ynNMHUTUCb
# s, squash = use commit, but meld into previous commita (BukopuCTaTM KOMiT, NpOT
# f, fixup = like "squash", but discard this commit's log message (sk "squash", r
# x, exec = run command (the rest of the line) using shell (BukoHaTWM KomaHAay (peu
#

#

#

#

If you remove a line here THAT COMMIT WILL BE LOST. (Sikuo BuayunTu pagok, LIEM KC



[MepenucyBaHHs icTopii

#

# However, if you remove everything, the rebase will be aborted. (BTim, sKwo BuMaanuth BCe, T
#

# Note that empty commits are commented out (3ayBaxTe, wo mycTi KOMiTM 3aKoMeHTOBaH1)

Axwo 3amictb “pick” abo “edit” Bu 3agacTte “squash”, Git 3actocye i Lo
3MiHy, i 3MiHy ©e3nocepegHbO 4O Heil, O TOro siKk A03BONUTM BaM 3NUTU
NoBiZOMIMNEHHA KOMITiB pa3omM. OTxe, AKkWwo BM Oaxaete 3pobutn oguH
KOMIT 3 LMX TPbOX KOMITIiB, TO Tpeba 3pobutu CKpUNT TakuM:

pick f7f3féd changed my name a bit
squash 310154e updated README formatting and added blame
squash a5f4a0d added cat-file

Konn Bu 36epexeTe davn Ta Buigete 3 pegakropy, Git 3actocye BCi
TPU 3MiHM Ta NOBEpPHe Bac Yy pefakTop Ans 3NUTTS TPbOX NOBIJOMIEHb
KOMITIB:

# This is a combination of 3 commits. (lLle kombiHauis 3 komitiB)
# The first commit's message is: (MoBlAaomneHHA nepworo KoMiTy)
changed my name a bit

# This is the 2nd commit message: (MoBilAaoMAEeHHS ApYroro KomiTty)
updated README formatting and added blame
# This is the 3rd commit message: (MoBigomneHHS TpeTbOro KoMiTy)

added cat-file

Konu Bu 36epexeTe uen dain, oTpuMaeTe eANHUIA KOMIT, WO BHOCUTb
3MiHW BCIX TPbOX NOMNepeaHix KOMITIB.

PoswenneHHsa KOMiTy

PoswienneHHss KOMIiTy ckacoBye KOMIT, a MOTIM 4acTKOBO iHOEKcye Ta
30epirae KOMITU CTiNbKu pasiB, CKiNbkM BU Oa)kaeTe CTBOPUTU KOMITIB.
Hanpuvknag, npunycTiMo, Wo By OaxaeTe po3LEennTu CepeHinnt 3 TpboX
komiTiB. 3amicTb “updated README formatting and added blame” Tpeba
3pobuTn aBa komiTh: nepwmii — “updated README formatting”, Ta gpyrum —
“added blame”. Lle moxHa 3pobutn B ckpunTi rebase -1, AKWoO 3MiHUTK
IHCTPYKLito 6insa KOMITY, KOTpKI Tpeba po3LwiennuTtu, Ha “edit”:
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pick f7f3fé6d changed my name a bit
edit 310154e updated README formatting and added blame
pick a5f4a0d added cat-file

MoTiM, KkKOMWM CKPMNT MOBEPHETbCA [0 KOMaHAHOro psaky, Tpeba
CKUHYTK (reset) LEeW KOMIT, B3ATM CKUHYTI 3MiHW, Ta CTBOPUTM 3 HUX
Oekinbka komiTis. Konu Bu 36epexete dann Ta BungeTe 3 pegakropy, Git
noBepHeTbCA A0 OaTbka NepLloro KOMITy 3i CMMCKy, 3aCTOCye MepLunii
komiT (f7f3f6d), sactocye apyruii (310154e) Ta noBepHe Bac 4O KOHCOTI.
Tam BM MoxeTe 3pobuTU ckuaaHHA KOMITYy 3a OOMOMOrow komaHau git
reset HEAD”, fika pakTU4YHO CKacoByE KOMIT Ta 3anuiae 3MmiHeHi dannu
He iHOekcoBaHMMK. Tenep BU MOXeTe iHOEKCyBaTu hanm Ta pobutn
KOMITW, JOKM HE OTpUMaETe OeKinbka KOMITiB, a NoTiM BMkoHatTh git re-
base --continue wWoliHO BCe roTOBO:

$ 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 3acTocye oOcCTaHHii kKomiT (a5f4abd) 3i ckpunty, i icTopis
BUINsiAaTMMeE Tak:

$ git log -4 --pretty=format:"%h %s"
1c002dd added cat-file

9b29157 added blame

35cfb2b updated README formatting
f3cc40e changed my name a bit

Haragyemo, wo ue 3MiHuTb SHA-1 KOXXHOro 3 KOMITiB BaLUOro CrM1CKY,
omke Tpeba OyTn BNEBHEHWMM, LUO XXOAEH 3 KOMITIB CMMCKY e He Oy
BiANpaBneHunii 4o CNiflbHOro CXoBuLLA.

AnepHwnit BapiaHT: filter-branch

€ LWe ofHa onuia nepenucyBaHHS iCTOPIi, Ky MOXHa BMKOPUCTOBYBATH,
AKWO Tpeba nepenmcaTu GinbLuy KiNbKICTb KOMITIB Y SIKUACb CKPUNTOBAHUN
cnocib — Hanpuknag, 3miHMTW Bawy MNOLWTOBY agpecy rnobanbHo, abo



BUNyuYnTn dann 3 ycix komiTiB. KomaHaa HasuBaeTtbes filter-branch, i
BOHa MOXe nepenucatu BenuyesHi YacTWHW iCTOpil, OTXXe HaneBHO He
BapTO MOro BMKOPUCTOBYBATU, SIKLIO Ball MPOEKT BXE € B 3aranbHOMY
JOCTyni 4YM XTOCb iHWWA npautoe 3 KOMiTamu, ski BM 30MpaeTechb
nepenucatn. BTim, BoHa mMoxe GyTn gyxe kopucHo. Bu gisHaeTecb npo
JeKinbka HanoLMpeHiwnx 3acTocyBaHb, WOO oTpMMaTn 3arasnbHy igeto
npo Te, Lo MOXe pobUTK Lew iIHCTPYMEHT.

BUNYYEHHA GANNA 3 KOXXHOIO KOMITY

Take TpannseTbCAa CKpisb. XTOCb BUMNAAKOBO 30epirae BenuyesHuin
aginkosun cpain 6e3gymHnm git add ., Ta Bu Gaxaete BMOanuMTU NOro
CKkpi3b. U moxe BM BunagkoBo 36epernu cpann, WO MiCTUTbL Napofb, Ta
baxxaeTte 3pobutn npoekT BigkpuTum. filter-branch came noTpibHMIA Bam
IHCTPYMEHT, SKWO BM OaxaeTe BigwkpebTu wocb 3 yciei icrtopii. o6
BUAYYMTU hparin passwords.txt 3 yciei icTopii, MOXXHa BMKOpUCTaTW ONLito - -
tree-filter komangu filter-branch:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cf04e7c5686a9cb838c3f36a8cb6adfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

Onuiga --tree-filter BUKOHye 3agaHy KOMaHgy MiCns KOXHOMO KOMITy
NPOEKTY, NICNSA YOro 3HOBY POOUTL KOMIT pesynbTaTiB. Y AaHOMY BUMaAKY,
BM Burny4daeTe ann nig Hassow passwords.txt 3 KOXKHOro 3HimKy, iCHyBaB
BiH 4M Hi. AKwo BN GaxkaeTe BUNyYUTM BCi BUNAAKoBO 36epexeHi dannu
pes3epBHUX KONiii, TO MOXeTe BMKOHaTWU Wocb Ha kwTtanT git filter-
branch --tree-filter 'rm -f *~' HEAD.

Bu 3moxeTe cnocTtepiratu, sk Git nepenucye gepesa Ta KOMITK, nicns
4Oro nepecyBae BKa3iBHYIK rinku. 3a3Buyar po3ymMHO pobuTu Lie B TECTOBIN
rinyi, micna 4oro pobuTn XopcTke ckupgaHHa (hard-reset) BaLloi rinkn mas-
ter, KON BW NepeKkoHaeTech, WO pe3ynbTaT Bignosigae 3annaHoBaHOMY.
LLlo6 BukoHaTn filter-branch Ha Bcix rinkax, nepegavite komaHai - -all.

POBMMO NIJONPEKTOPIFO HOBNM KOPEHEM

MpunycTimMo, Wwo Bu 3pobuTn iMNOPT 3 iHLIOI CUCTEMU KOHTPOMIO BEPCIN Ta
MaeTe nigavpekTopii, Wo He MalTb ceHcy (trunk, tags Towo). Akwo Bu
GaxaeTe 3pobuTM nigaupekTopito trunk HOBUM KOpeHEM NpPOEeKTy Ans
KOXHOro KOMIiTY, TO Bam Tex notpibeH filter-branch:

[MepenucyBaHHs icTopii
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$ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0bf61e41a27326cdae8f09fe708d679f596f (12/12)
Ref 'refs/heads/master' was rewritten

Tenep kopeHeM BallOro MpPoeEKTy cTano Te, wo O6yno B niganpekTopil
trunk Ans KOXHOro KOMmiTy. Git aBTOMartu4yHO BUIYYUTb KOMITH, LLIO He
BMAMBaNu Ha NiganpeKTopito.

rMOBANbHA 3MIHA MOLWTOBOI AOPECU

Lle oavH nowwmpeHuii BMnagok: Bu mornu 3abytu BukoHaTn git config
wob 3agatM cBOE iM'A Ta MOLWTOBY agpecy OO0 noyatky poboTtu, abo
MOXINBO OaxaeTe BigKPUTU MPOEKT 3 poboTM Ta 3MiHUTKM Bawy pobouy
MOLUTOBY agpecy Ha ocobucTy agpecy. Y ubOMy BMNAAKy, MOXHA 3MiHUTK
MoLITOBY afpecy OeKiNbKoX KOMITiB aBToMaTu4HoO 3a gonomoroto filter-
branch. Tpeb6a 6yt o6epexHum, o6 3MIHUTK TiNbKK Bally agpecy, 0Txe
BMKOPUCTOBYIMMO - -commit-filter:

$ git filter-branch --commit-filter '

if [ "SGIT_AUTHOR_EMAIL" = "schacon@localhost" ];

then
GIT_AUTHOR_NAME="Scott Chacon";
GIT_AUTHOR_EMAIL="schacon@example.com";
git commit-tree "$Q@";

else
git commit-tree "$Q@";

fi' HEAD

Lle npoxoamTb Ta 3MIHIOE KOXEH KOMIT, SKWW Mae Bally agpecy.
OcCKinbKn KOMIiTM MICTSATb 3HadeHHs SHA-1 cBoix 6artbkiB, LS KomMaHaa
3MiH0€E SHA-1 KOXXHOro KOMITY BalLUOi iCTOpIi, @ He nuLwe Tix, Wo MaTb 36ir
NoLLTOBOI agpecu.

YcBigomneHHs cknganHs (reset)

o Toro, sk nepexoguMTun [o OGinblW creyianisoBaHUX HCTPYMEHTIB,
norosopiMo npo reset (ckuHytn) Ta checkout (oTpumatun). Lii ABi komaHam
Halbinblwe 30MBalOTb 3 MAHTENUKY, OCOONMBO, KONMW BWU BMEPLUE HUMU
Kopuctyetecb. BoHu pobnsate Tak 6arato BcbOro, wo cnpoba AikicHo
3pO3yMiTM X Ta BUKOPUCTOBYBATM MNpPaBWUNIbHO 34aeTbCsl Ge3HaginHolo.
o6 yce x Taku e 3pobutu, Mu NPONoOHyEMO NPOCTy meTadopy.



YcBigOMNEHHS CknaaHHs (reset)
Tpw pepeBa

HabGarato nerwe 3po3ymitu reset Ta checkout, skwo ysasutu, wo Git
Kepye BMICTOM TpbOX Pi3HMX Aepes. “[epeBom” Mu TyT Oyaemo Hasusatu
“Konekuito dannis”, a He came CTPyKTypy AdaHux. (€ gekinbka Bunagkis, B
AKMX iHOEKC Hacnpaeai He NOBOAMTLCA SIK AepeBo, NpoTe ferie noku Lo
YySBMATU AOrO Tak.)

Git Ak cucTema Kepye Ta MaHinynioe TpboMa JepeBamMu nig 4ac
HopMarnbHoi poboTu:

HepeBo Ponb
HEAD 3HIMOK OCTaHHLOIO KOMITY, HAaCTynHWIA 6aTbKo
IHoeke [MponoHOBaHW 3HIMOK HACTYMHOrO KOMITY
Po6oua [OQupekTopia MicoyHnysa

HEAD

HEAD € BKas3iBHMKOM Ha MOCWUNaHHA MOTOYHOI TifKK, sika y CBOK 4Yepry
BKA3yE Ha OCTaHHIN KOMIT, Wo OyB 3pobneHuii y uin rinyi. Lle o3Havae, wo
HEAD Oyge ©6aTbkOM HACTYMHOTO CTBOPEHOrO  KOMITY. 3asBuuain
HawvnpocTiwe gymaTtn npo HEAD SiK MPO 3HIMOK OCTaHHLOIO KOMITY.

HacnpaBgi, gosoni nerko nobauntn, 9k uer 3HiMok Burnagae. Ocb
npvknag oTpUmaHHsi cnucky cannis gumpekTopii Ta SHA-1 cymMmn KOXHOro
hanna B 3HiMKY 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 a906cb2ad4a904ai152. .. README
100644 blob 8f94139338f9404f2... Rakefile
040000 tree 99f1a6d12cb4b6f19... 1ib

KomaHngu cat-file ta ls-tree € kOMaHgaMm HU3bKOMO PIBHS, SKMMWN He
OyXe KOPUCTYITbCA B MOBCSAKAEHHI pobOTi, NpOoTe BOHW KOPWCHI Mpu
3’9CyBaHHi TOro, WO HacnpasAi KOiTbCA.
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IHOEKC

IHOexkc — Le Npono3uuis HaCTYMHOro KOMmiTy. Lis koHuenuia Git Takox mae
Ha3sy “ObnacTb [opaBaHHA", amke came cioan AOMBUTBCS Git npu
BUKOHaHHI git commit.

Git 3anoBHIE LeWn iHAEeKC CNUCKOM YCbOro BMICTYy pannis, wo 6yB
OTPUMaHWI 3i CXoBMLA OO0 BalLoi poboYvoi TEKN BOCTAHHE Ta SIKUM BiH Togi
Oys. lMoTim BM 3amiHIOETE Aeski 3 Uux dannis HOBMMM Bepciamu, Ta git
commit NepeTBOPIOE Lie Ha AEPEBO A1t HOBOTO KOMITY.

$ git ls-files -s

100644 a906cb2a4a904a152e80877d4088654daad0c859 0 README
100644 8f94139338f9404f26296befa88755fc2598c289 0 Rakefile
100644 47c6340d6459e05787f644c2447d2595f5d3a54b 0 1lib/simplegit.rb

Mu 3HOBY ckopuctanuca ls-files, ska 3asBmyal BUKOHYETbCA 3a
nawTyHKaMu Ta nokasye sik Hapasi Burnsgae iHaekc.

TexHiyHO, iHOEKC He € OepeBOM — HachpaBgi MOro peanisoBaHo K
CMMoLeHnin MaHicecT, NpoTe ANs Hac ue AocTaTHbo 6nn3bKo.

POBOYA ONPEKTOPIA

HapewrTi, € Bawa poboya ampekTopis. IHWi ABa aepeBa 36epiratoTb CBIl
BMICT Yy eeKTMBHUIA npoTe He3py4HMIn Ccnocib: ycepeauHi Tekn .git.
Po6Go4a [upekTopis po3nakoBye ix 4O peanbHUX ¢hannis, Wo JO3BOMSE iX
peparysatu Habarato nerwe. Beaxarite Pobo4y [lupekTopito NiCOMHULE!O,
Oe BU MoxeTe cnpobyBaTu 3MiHM OO0 TOro, ik AodaTtu iX A0 iHOekcy, a
noTim Jo icTopii.

$ tree
— README
— Rakefile
L— lib
L— simplegit.rb

1 directory, 3 files
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YCBIiQOMNEHHS CKMAAHHS (reset)

Po6ouuii npouec

lonoBHe npusHayeHHs Git - 3anucyBaTW 3HIMKM BaLIOrO TMPOEKTY B
NocnifJloBHO KpalMx CTaHax 3a JOMOMOrol MaHinynioBaHHS LMK Tpboma
AepeBamu.

] 30BPAXXEHHA
Working Index HEAD 72
Directory

Checkout the project

Yagimo cobi uer npouec: nNpunyctiMo, BW NepexoguTe OO HOBOI
OVpeKTopii 3 eguHMM hainom y Hin. Mu HasseMmo Lo Bepcito darina vl, Ta
Oyoemo nosHadaTu i cuHiM. Tenep BuMkoHaemo git init, wo cTBOpUTL
cxoBuwe Git 3 nocmnaHHam HEAD, o BKasye Ha HeHapoKeHy rinky (mas-
ter we He icHye).
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PO34IN 7: IHcTpymeHTH Git

30BPAXEHHA

7-3

HEAD

Git Repository

HEAD Working

Directory

file.txt
vl

308

Hapaasi Tinbkn B gepei Pobouyoi npekTopii € SKMiAchk BMICT.
Tenep mMu OGaxaemMo 3pobOMTU KOMIT 3 uUuM dannom, omke MU

BukopuctoByemo git add wob B3aTM BMiCT 3 Pobouoi [dupektopii Ta
cKkonitoBaTu 1moro Ao IHaekcy.



YCBIiQOMNEHHS CKMAAHHS (reset)

30BPAXKEHHS
7-4

HEAD

Git Repository

HEAD Working
Directory
file.txt file.txt
vl vl

git add

MoTim BMKOHyemo git commit, wo Gepe BmicT IHOekcy Ta 36epirae
MOro B HE3MIHHOMY 3HiMKY, CTBOPHOE OO’EKT KOMITY, LUO BKasye Ha Leun
3HIMOK, Ta OHOBIIOE master, W06 TOl Bka3yBaB Ha Liel KOMIT.
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30BPAXEHHA
7-5
HEAD
eb43bf8
file.txt
vl
Git Repository

HEAD Working
Directory
eb43bf8
file.txt file.txt file.txt
vl vl vl

git commit

Axkwo My BUKoHaemo git status, To He NOBauYMMO HiSIKUX 3MiH, amxe
BCi Tpy AepeBa OOHaKOBI.

Tenep MM xo4emo 3pobuTM 3MiHYy B LboMy channi Ta 36epertun ix y
KOMiTi. Mu npongemo ToW camui npouec. Crnoyatky 3MiHUMO dann y
pobouin aunpekTopii. HasBemo Ul Bepcito ganna v2, Ta no3Havumo i
YEpPBOHMUM.
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YCBIiQOMMNEHHS CKMAAHHS (reset)

30BPAXEHHA
7-6
HEAD
eb43bf8
file.txt
vl
Git Repository

HEAD Working
Directory
eb43bf8
file.txt file.txt file.txt
vl vl v2

edit file

Akuwio My 3apas BukoHaemo git status, To nobaunmo dpaiin YepBOHUM
y “Changes not staged for commit”, agXe B LUbOro enieMeHTa € pisHULa Mixk
IHaekcom Ta Pobouoto [upekTopieto. ani BukoHyemo git add Ha Hbomy,
wob pgogatm noro Ao IHaekca.
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30BPAXEHHA
7-7
HEAD
eb43bf8
file.txt
vl
Git Repository

HEAD Working
Directory
eb43bf8
file.txt file.txt file.txt
vl v2 v2

git add

Tenep kWO MM BMKOHaemo git status, To nobaunmo davin 3eneHmm.
nig “Changes to be commited”, apxe IHaekc Ta HEAD pi3HATbCA - TOOTO, HaLl
NPOMOHOBaHUN HACTYNHWA KOMIT 3apa3 BiApI3HAETbCA Bi OCTaHHbOrO
KOMITy. HapewwTi, BukoHyemo git commit wob 3aBepLUnNTU KOMIT.
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YCBIiQOMNEHHS CKMAaHHS (reset)

HEAD
eb43bf8 9e5e6a4
file.txt [ file.txt
vl v2
Git Repository
HEAD ll.\"o rking
Directory
9e5ebad
file.txt file.txt file.txt
v2 v2 v2

git commit

30BPAXEHHA
7-8

Tenep git status HiYoro He BumBede, agxe BCi Tpu AepesBa 3HOBY
O[HaKoBI.

MepekntoYeHHs rinoK Ta KNOHYBaHHA NPOXOAUTb 38 CXOXWUM MPOLIECOM.
Konu Bn otpumyete (checkout) rinky, Git nepeHanpasnse HEAD JO HOBOro
NOCUNAaHHSA TiNKW, 3anoBHIOE |HAEKC 3HIMKOM TOro KOMITY, Aani Komitoe
BMicT IHaekcy fo PoGouoi AupekTopii.

Ponb ckupoaHHs (reset)

KomaHgy reset nerwe 3po3ymiTii B LibOMY KOHTEKCTI.
3agna HacTynHWX MNpPUKNagiB, ckaxiMo mu 3miHunm dann file.txt
3HOBY Ta 3pobunu TpeTin komiT. OTxe Tenep Hala icTopia BUrnsgae Tak:
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30BPAXEHHA

7-9

HEAD
eb43bf8 9e5eb6a4 38eb946
file.txt < file.txt - file.txt
vl v2 v3
Git Repository
HEAD Working
Directory
38eb946
file.txt file.txt file.txt
v3 v3 v3
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Po3rnsiHeMo rpyHTOBHO L0 came pobuTb komaHaa reset nNpu BUKIKKY.
BoHa 6e3nocepegHbO 3MiHIOE Ui Tpu gepeBa B NpOCTUA  Ta
nepenbavyBaHui cnocid. BoHa 3giricHioe Tpu 6a30Bi onepadii.

KPOK 1: MEPEMICTUTW HEAD

Cnepuy reset nepemictutb Te, Ha WO Bkasye HEAD. Lle He Te came, Lo
3MiHUTK cam HEAD (4e pobuTtb checkout). reset nepecysae rinky, Ha sKy
Bkasye HEAD. Lle o3Hauvae, wo skwo HEAD Bkasye Ha rinky master (To6To
rinka master € MOTOYHOW), TO BUKOHaHHA git reset 9e5e6a4 noyHeTbCcs
3i 3MiHM BKasiBHMKa master Tak, WO BiH OyAe Bka3dyBaTu Ha 9e5e6a4.



YCBIiQOMNEHHS CKMAAHHS (reset)

eb43bf8 9e5e6a4 38eb946
file.txt [ file.txt | file.txt
vl v2 v3

Git Repository

HEAD Working
Directory
9e5ebad
file.txt file.txt file.txt
v2 v3 v3

git reset —--soft HEAD~

30BPAXEHHA
7-10

Barigyxe sKy dopmy reset BMKNMKAHO, BCe OOHO Le neplle, LWO
KOoMaHaa cnpobye 3pobuTtun. Buknuk reset --soft npocTto 3ynuHuthbCsa Ha
LbOMY.

Tenep NoauBITLCA XBUNbKY Ha 300paxeHHs! Ta yCBigoMTe, Lo CTanocs:
CYTTEBO OCTaHHA KOMaHAa git commit Oyna ckacoBaHa. [Mpu BUKOHaHHI
git commit, Git CTBOpIOE HOBUI KOMIT Ta nepecyBae [0 HbOrO rifKy, Ha
AKy Bkasye HEAD. Konu Bu pobute reset Hasag oo HEAD~ (6aTbko HEAD),
BM noBepTaeTecb Tyau, Ae Oynu, 6e3 3miHu IHaoekcy um Poboyoi
OupekTopii. Tenep MoxHa OHOBWUTM |HOEKC Ta 3HOBY BMKOHaTM git
commit, WoO 34iNcHUTM Te, WO MOXHa 3pobuTun 3a gonomoroto git com-
mit --amend (amBiTbCA “3MiHa OCTAHHBOrO KOMITY”).

KPOK 2: OHOBJIEHHA IHOEKCY (--MIXED)

3ayBaxTe, WO Npu BUKOHaHHI git status BM nobauntn 3eneHum pisHuLO
MiX IHOekcom Ta HoBuM HEAD.
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HacTynHe, Wwo 3pobutb reset — oHOBUTL Index BMICTOM 3HIMKY, Ha SIKWI
Tenep Bkasye HEAD.

30BPAXEHHA
7-11

HEAD

eb43bf8 9e5e6a4 38eb946
file.txt [ file.txt | file.txt
vl v2 v3

Git Repository

HEAD Working
Directory
9e5eb6ad 2
file.txt || file.txt file.txt
v2 v2 v3

git reset [--mixed] HEAD~

316

Akuwlo BM BMKOpUCTaeTe onuilo --mixed, TOo reset Ha UbOMYy
3ynuHUTLCSA. Te came Byae i 6e3 onuii, oTxe fAKwWo BK He ByaeTe HagaBaTtu
Hiskunx onuin (npocTto git reset HEAD~y gaHOMy BMMNaAaKy), TYT KOMaHAA i
3YNUHUTBLCS.

Tenep noaMBITLCS LE XBWIbKY Ha 3 Lie 300paXKeHHs, Wob 3po3ymiTi
Lo cTanocd: BU BCe OAHO CKacyBanu OCTaHHIO commit, MpoTe Takox
Aeingekcysany Bce. Bu BigkoTuUnn ao ctaHy Ao BukoHaHHA git add ta git
commit.

KPOK 3: OHOBJIEHHA POBOYOI TEKW (--HARD)

TpeTte, Wo pobuTtb reset —a3amywye Pobouy [upekTopito BUMrnagatn sk
IHaexc. Akwo BU BMKOpUCTaETe onuito - -hard, Git BUKOHaE i Liel KpOK.



YCBIiQOMNEHHS CKMAaHHS (reset)

30BPAXEHHA
7-12
HEAD
ff—

eb43bf8 9e5e6a4 38eb946

file.txt [ file.txt | file.txt

vl v2 v3

Git Repository
HEAD Working

Directory

9e5eb6ad 2 3

file.txt || file.txt |—® file.txt
v2 v2 v2

git reset ——hard HEAD~

Momipkymo WO wWorHo crtanocd. Bu ckacyBanu OCTaHHIA KOMIT,
komaHau git add Ta " git commit, Ta BClO npauto, Ky B1 pobunu y BaLlin
pobouin AMpekTopii.

BaxknmBo 3a3Hauntu, Wwo us onuis (- -hard) eguHnii wnsax apobutn re-
set Hebe3neyHnM, i OAMH 3 AyXKe HeYNCNEHHUX BUNaAKiB, B SAKMX Git Moxe
OINCHO 3HMWNTK JaHi. byab-AkMi iHWWIA BUKNWMK reset MoxHa [oBoOni
nerko ckacysaTu, mpoTe onuito --hard He MoOXHa, agXe BOHa Hacuny
nepenucye ainu B Pobouii upekTopii. Y gaHomy okpemMomy Bunagky
MW JOCi MaemMo BepCito v3 Haworo ganny B KOMITi B Hawwi 6asi gaHux Git, i
mornu 6 BigHoBUTYM i 3a gonomoroto reflog, npote Ak6m 6 Mu He 3pobunun
Oynu komiT, Git Bce ogHO nepenucas 6u arinu Ta Mu Hisk He 3mornn 6
BiJLHOBWTM HaLLy npawo.

KOPOTKWMI MIACYMOK

KomaHpga reset nepenucye Ui Tpu depeBa Yy 3ajaHoOMy Mopsfky, Ta
3YNUHAETBLCS A€ BU i CkaxeTe:
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1. lMepecyHyTu rinky, Ha AKy Bkasye HEAD (3yrmuHuUTUCS TyT, SKLO - -
soft)

2. 3pobuTn Tak, Wwob IHaekc sBurnsanas sk HEAD (3yrmuHuTUCS TYT, SKLLO
He --hard)

3. 3pobutn Tak, wob Poboya dupekTopia Burnagana sik IHaekc

CknpaHHa 3i LWnsixom

Mu posrnsHynu noBefiHKy reset y 6aszoBomy Bunagky, npote i Takox
MOXHa nepefaTy WhsX, Wo oro Tpeba obpobuTtn. AKWo 3agati Wwnsx,
reset nponyctntb Kpok 1, Ta oOMeXuTb peluTy CBOIX Ain darnom abo
nekinbkoma dparvinamu. Lle gosoni po3ymHo - HEAD € NnpocTo BKa3iBHMKOM
Ta He MOXe BKasyBaTW Ha YaCTMHY OAHOrO KOMITY Ta YaCTMHY iHLIOrO.
Mpote IHaekc Ta Poboya ampekTopis mMoxyTe OyTM YaCTKOBO OHOBMNEHUMMU,
OTXXE CKMOaHHA nae gani oo Kpokie 2 1a 3.

Omxe, npunycTiTb, WO MM BUKOHanM git reset file.txt. Len
dopmat (agxe BM He Bkasanu SHA-1 komiTy abo rinky, Ta He 3aganu --
soft abo --hard) € ckopoyeHHsiMm git reset --mixed HEAD file.txt,
Lo:

1. MNepecyHyTw rinky, Ha siKy Bkadye HEAD (riporyiyeHo)

2. 3pobuTn Tak, Wwob IHaekc surnagae sk HEAD (3yrmHuTvCs TyT)

Omxe cyTTeBO npocTo konitoe file.txt 3 HEAD go IHAekcy.



YCBIiQOMNEHHS CKMAaHHS (reset)

30BPAXEHHA
7-13
HEAD
eb43bf8
file.txt
vl
Git Repository

HEAD working
Directory
eb43bf8
f11e txt || file.txt file.txt
vl v2

git reset file.txt

Lle mae edbekt geiHgekcayii danna. FAKWwo noaMBUTUCA Ha
300paxeHHs, Ta 3ragatu, Wo pobutb git add, TO 3po3ymino WO BOHU
pobnATL LiNKOBUTO NPOTUNEXHI pevi.
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30BPAXEHHA
7-14
HEAD
eb43bf8
file.txt
vl
Git Repository

HEAD \!’lorking
Directory
eb43bf8
file.txt file.txt | g—f file.txt
vl v2 v2

git add file.txt

Ocb 4Yomy BuBig KOMaHan git status nponoHye BMKOHyBaTU Lo
KOoMaHay Aonsa geiHgekcadii dpanna. (JoknagHiwe B “BunyyaHHs daiina 3
iHOekcy”.)

Mu mornn 6 Tak e nerko He gaBaTtu Git npuMnyckaTu, Lo MW MaeMO Ha
yBasi “BisbMM AaHi 3 HEAD”, akbn 6 3aganu okpemun KoMiT, 3 sikoro Tpeba
©paTtu Bepcito. My MornmM NpPocTo BUKOHATU LIOCh Ha KwTanTt git reset
eb43bf file.txt.
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YCBIiOOMNEHHS CKnaaHHsA (reset)

30BPAXEHHA
7-15
HEAD
eb43bf8 9e5e6a4 38eb946
file.txt [ file.txt | file.txt
vl v2 v3
Git Repository

HEAD Working
Directory
38eb946
file.txt file.txt file.txt
v3 vl v3

git reset eb43 — file.txt

Lis pocarae Takoro x edekTy, Hibu My NoBepHynu BMICT channy go vly
Pobouinn OupekTopii, BukoHann Ha Hbomy git add, a noTim nosepHynu
oro BMICT 40 v3 3HOB (TiNlbkn 6€3 NMPOXOMKEHHS BCIX LMX KPOKIB). AKLLO
Tenep BuMkoHatu git commit, 6yge 3anmcaHo 3MmiHy, WO nosepTae danin
00 CTaHy vl, x04a MKW HiKONW He manu Moro B TakoMmy cTaHi B Po6ouin
OupukTopii.

Takox LikaBO 3HaTW, WO SK i KoMaHaa git add, reset npuiimae onuito
- -patch wob geinaekcyBaTn BMICT channy no wmaTtkam. OTke BU MOXeETe
B1BIpKOBO AeiHaekcyBaT abo ckacoByBaTK BMICT.

3BaploBaHHs (squashing)

Moaueimocs Ha Te, K MOXHa 3poOWTU LWOCH LikaBe i€l BMHAWAEHO
MOXIMBICTIO — 3BapOBaHHA KOMITIB.

MpunycTtiMo y Bac € NOCMIQOBHICTb KOMITIB 3 NOBIAOMIIEHHAMM “00ps.”,
“WIP” Ta “forgot this file” (3abyB uen dain). Bu moxeTte Bukopuctatu re-
set wo6 WBMAKO Ta Nerko 3BapuTh iX B OAUH KOMIT, WO O03BOMSE BaM

321



PO30IN 7: IHcTpymeHTH Git

BUMMA4aTH OIACHO BUTOHYeHMM. (Y “3BaploBaHHS KOMITIB” MOEeTbCA npo
iHWKMIA cnoci® ue 3pobutn, NpoTe B AaHOMY BUMAAKy Neriie ckopucratucs

reset.)

Ckaximo y Bac € npoekT, B AKOMY NepLUM KOMIT MICTUTb OoauH cbann,
OpyrMn gogaB HOBWW harin Ta 3MIHMB MEPLUMA, @ TPETI 3HOBY 3MiHWB
nepwwun dann. Opyruii koMiT 6yB He3aBepLLEHO npaleto Ta BU baxaeTe

Moro 3BapuTL 3 OCTaHHIM.

30BPAXEHHA

7-16

eb43bf8

file-a.txt vl |-m

9e5e6ad

file-a.txt v2

HEAD

A

file-b.txt vil

Git Repository

38eb946

file-a.txt v3

file-b.txt vl

HEAD

38eb946

file-a.txt v3

file-b.txt vl

file-a.txt v3

file-b.txt vl

Working

Directory

file-a.txt v3

file-b.txt v1

Bu moxeTe BukoHaTu git reset

--soft HEAD~2 w06 nepemictutu

rinky HEAD Hasag [0 cTtapLuoro KoMiTy (MepLuoro KoMmiTy, sikuii Bu 6axaete

3anMunTn);
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YCBIiQOMNEHHS CKMAaHHS (reset)

30BPAXEHHA

717
HEAD

eb43bf8 9e5e6ad 38eb946

file-a.txt vl

[ |

file-a.txt v2 |.g— file-a.txt v3

file-b.txt vl file-b.txt v1

Git Repository

HEAD WOrklng
Directory
eb43bf8
file-a.txt vl file-a.txt v3 file-a.txt v3

file-b.txt vl file-b.txt vl

git reset ——soft HEAD~2

Ta npocTo 3HOBY BMKOHATW git commit:
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30BPAXEHHA
7-18

HEAD

68aef35

file-a.txt v3

file-b.txt vl

eb43bf8 9e5ebad 38eb946

file-a.txt vl |-= file-a.txt v2 file-a.txt v3

A

file-b.txt v1 file-b.txt v1

Git Repository

HEAD Wo r'king
Directory
eb43bf8
file-a.txt v3 file-a.txt v3 file-a.txt v3
file=b.txt vl file=b.txt vl1 file-b.txt vl

git commit

Tenep, sk Gauute, Bawa AOCsKHA icTopid, icTopia Aky Bu Oyaete
BMKINadaTtu, Tenep Burnsgae Hiom Bu 3pobunu 6ynu nuwe komit 3 file-
a.txt nepLoi Bepcii, NOTiM ApYruiA KOMIT Ta KOMIT, Wo 3miHuB file-a.txt
no TpeTboi Bepcii Ta gopgas file-b.txt. Komit 3 apyroto Bepcieto caiina
GinbLue He icHye B icTopii.

OTtpumaHHs (checkout)
HapewwTi, Bam Moxe OyTu LikaBo B YoMy pi3HMUSA Mix checkout Ta reset.

Ak i reset, checkout maHinynioe Tpboma gepeBamu, NpoTe TPOXU Mo-
iHLLIOMY B 3aneXHOCTI Big TOro, AaeTe BM i oKpeMi dhaninm Ym Hi.
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YCBiOOMNEHHS CKnaaHHsA (reset)

BE3 OKPEMMX ®AWNIB

BukoHaHHst git checkout [rinka] ayxe cxoxe Ha BUKOHaHHS git re-
set --hard [rinka] B Tomy, WO OHOBNIOE BCi Tpu AepeBa Ao [rinku],
npoTe € ABi BaXXNMBUX BiAMIHHOCTI.

Mo-neplie, Ha BigMiHY Big reset --hard, checkout 6e3neyHa komaHga
wogo poboyoi anpekTopii. BoHa cnepluy nepesipsie, WO He 3iNcye Hisiknx
cannis, B SKUX € 3MiHW. Hacnpasgi, BOHa HaBiTb TPOXW KMITNMBILLA — BOHa
HamaraeTbcsl 3pobuTn npocte 3nuTTa B Pobouin [QupekTopii, oTxe BCi
davinu, siki BU He 3miHoBanu OyayTb OHOBMeEHi. reset --hard, 3 iHworo
B0oKy, NPOCTO 3aMiHWUTbL BCe He po3bmpatodn Ta He NepesipsAYn.

[pyra Baxnuea BigMIHHICTb Y TOMY, SIK BUKOHYETbCSI OHOBNEHHSA HEAD.
reset nepemiwye rinky, Ha sky Bkasdye HEAD, a checkout HaTomicTb
nepemillye cam HEAD, o6 TOI BKa3yBaB Ha iHLUY FifKy.

Hanpuvknag, ckaxiMmo B Hac € rinku master Ta develop, siki Bka3dytoTb Ha
pi3Hi KOMiTK, Ta NOToYHotO rinkoto € develop (omke HEAD Ha Hei BKasye).
Akwo BuMKkoHaTtn git reset master, To cam develop noyHe BkalyBaTh Ha
TOW camuii KOMIT, WO 1 master. Akwo x BukoHath git checkout master,
To nepecyBaeTbcsl He develop, a HEAD. HEAD noyHe BkasdyBaTh Ha master.

Omxe, B 06ox BMNagkax My nepemiwyemo HEAD go KOMITY A, npoTe sk
MU Le pobumo Oyxe pi3HUTbCA. reset nepemillye rinky, Ha sKy BKasye
HEAD, a checkout nepemiwye cam HEAD.
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30BPAXEHHA

7-19

HEAD
V4

HEAD commit A -=— commit B

after reset
develop

commit A = commit B

before command

commit A = commit B

after checkout

326

3 PANNAMM

IHWKiA cnoci6 BukoHaTn komaHay checkout—ue HagaTu Womy LUNSAXK
dannis, Wwo, sk i 3 reset, npusBege [o 36epexeHHs HEAD. Bona
NoBOAUTLCA Tak caMo sik git reset [rinka] ¢awn B TOMy, O OHOBIOE
iHOekc charnom 3 Toro KOMiTy, MPOTe TaKoX nepenucye dann y pobouil
aunpekTopii. BoHa ©6yna © noBHicTio piBHO3HayHa git reset --hard
[rinka] ¢ann (akbu 6 reset ue go3BonsiB) — BoHa HebesneyHa Ans
poboyoto aupekTopii, Ta He nepemillye HEAD.

Takox, sik i glt reset ta git add, checkout posymie onuito --patch,
Lo go3sonse BnOIpkOBO NOBepTaTU BMICT dhavina no wmartkam.

Migcymok

CnogiBaemocb, WO Tenep BM poO3yMieTe i NovyBaeTecb KOMGOpPTHie 3
KOMaHAow reset, NpoTe MMOBIPHO AOCI TPOXWU CMNAHTENMYEHI, YuM came
BOHa Bigpi3HaeTbes Bifg checkout Ta HaBpsa yv 3anam’ssiTanu BCi npaBuna
Pi3HOMaHITHUX POPM BUKMKKIB.

Ocb wnapranka wono Toro, Ik KOMaHAuM BNAMBaKTb Ha SAKi gepeBa.
KonoHka “HEAD” mae 3HauveHHs “[MOC” (nocunaHHs), SKWO nepemillye



nocunaxHs (rinky), Ha sike Bkasye HEAD, abo “HEAD”, AKLWO nepemillye cam
HEAD. lMpuainute ocobnusy yeary konoHui P4 y besneyl? (PL - poboya
anpekTopisl) — sAkwo B Hin HI, ABiYi nMoMipkynTe nepw HiX BUKOHATU
KoMaHay.

Po6oua POy

HEAD  Iraekc OupekTopia  Beanewi?

PiseHb KowmiTiB

reset --soft [komirt] Moc Hi HI TAK
reset [komirt] MoC TAK HI TAK
reset --hard [komirt] MoC TAK TAK HI
checkout [komiT] HEAD TAK TAK TAK
PiseHb darinis

reset (komit) [¢pann] Hi TAK HI TAK
checkout (komit) [dawnn] Hi TAK TAK HI

CknagHe 3nuTTs

3nuBaHHs B Git 3a3BMyan npoxoantb Aosoni nerko. Ockinbku Git go3Bonse
Nerko 3nuBatu iHWY rinKy Aekinbka pasis, BU MOXeTe npauioBaty 3 gyxe
OOBroTpUBAroro TifKo, i B TOM e Yac OHOBMOBATW ii B nNpoueci poboTy,
Ta 4YacTo po3B’A3yBaTM ManeHbKi KOHMMIKTM 3aMicTb Toro, wob OyTu
BPaXXEHUM BENNYE3HUM KOHMNIKTOM HanpukiHLui po6oTu 3 Helo.

YTiM, iHO4i TpannswTbCsa W XUTpomMydpi KoHdMikTM. Ha BigmiHy Big
HLWIMX CUCTEM KOHTpOM Bepci, Git He HamaraeTbcsa OyTM HagTo
PO3YMHUM OO0 PO3B’A3aHHs  KOHdnikTiB.  ®dinocodia  Git— ByTun
PO3YMHUM, KOMW 3NUTTS MOXHa 3pobuTU OOHO3HAYHO, MPOTE, AKWO €
KOHMiKT, Git He HamaraeTbcs OyTM PO3YMHUM Ta aBTOMATUYHO KOro
BupiwnTn. OTXe, AKWO BM HaATO 3BOMIKaeTe 3i 3NUTTAM ABOX Mifok, Lo
pO3X04ATbCA LWBMAKO, Y BAC MOXYTb BUHUKHYTU Npobnemu.

Y uin cekuii, Mn po3rnsHemMo Jdesiki 3 TUX npobnem, WO MOXYTb
BUHWKHYTW, Ta SKi yTunitm Git gonomaraioTb BnopaTucb 3 Garatbma
cKnagHumu cutyauigsmu. Mu Takox posrfisHemMo AesKi iHWi, HecTaHa4apTHI
TUNWU 3NMBaHb, SIKi BU MOXeTe poOuTU, a TakoX sIK BiAMOBUTUCS Bif BXe
3pobneHoro 3annBaHHs.

CknagHe 3nuTTs
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KoHdpnikTn 3anutTs

Xo4Y MU 1 pO3rMsHYNU Aeski OCHOBW PO3B’A3aHHSA KOHIIKTIB 3NIMBAHHA B
“OcHoBMW KOHMIIKTIB 3nNMBaHHA", AN CKnagHilimx KOHMNIKTIB Git NponoHye
OeKinbka yTuniT, Wo AONOMOXYTb BaM 30arHyTu WO KOITbCS Ta SK Kpalle
MaTu cnpasy 3 KOHQIIKTOM.

Cnepuly, AKWO Le B3arani MoXnueo, cnpobynte 3pobutn Bawy pobody
OMPEKTOPID YMCTO A0 TOro, Sk pobuTu 3nNMBaHHSA, WO NPU3BOAATH A0
KOH(MIKTIB. AKWO y Bac € HesaBepLleHi 3MiHM, abo 3pobiTb KOMIT A0
TUMYacoBoi rinku, abo cxosaliTe ix (stash). Takum 4YMHOM BU 3MOXeTe
ckacyBaTu Oyab-siKy 3 Balimx cnpob. AKWO y Bac € He3bepexeHi 3MiHN y
poboyini OMPEKTOpi, KONMM BWM HamaraetTecb 3pOo0OMTU 3nUBaHHSA, AesKi 3
HACTYMHUX IHCTPYKLi MOXYTb CNPUSITU BTPATI BaLLOi npawi.

PosrnsiHbmo Ayxe npoctui npuknag. Y Hac € Hagnpoctuin davin Ruby,
o apykye hello world.

#! Jusr/bin/env ruby

def hello
puts 'hello world'
end

hello()

Y Hawomy penosnTopii, MM CTBOPOEMO HOBY rinky whitespace Ta
3amiHlOeEMO Bci Unix CMMBONM HOBOro psigka Ha BapiaHT DOS, T06TO
3MIHIOEMO KOXEH psgoK cparny, npoTe BMKMIOYHO MpOBinbHI CUMBOMMW.
MoTim mn 3miHOEMO psagok “hello world” Ha “hello mundo™.

$ git checkout -b whitespace
Switched to a new branch 'whitespace'

$ unix2dos hello.rb
unix2dos: converting file hello.rb to DOS format ...
$ git commit -am 'converted hello.rb to DOS'
[whitespace 3270f76] converted hello.rb to DOS

1 file changed, 7 insertions(+), 7 deletions(-)

$ vim hello.rb

$ git diff -b

diff --git a/hello.rb b/hello.rb
index ac5lefd..e85207e 100755
--- a/hello.rb

+++ b/hello.rb

@@ -1,7 +1,7 @@
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#! [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(-)

Tenep neperigemo Hasag 4o rifku Ta 40AaMO SKMNCb ONUC LieT PyHKL;T.

$ 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(+)

Tenep mu cnpobyemo 3nutu [o rinkym whitespace Ta oTpumaemo
KOHMIKTN Yepes 3MiHM NpobinbHMX CUMBOSIB.

$ 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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NPUTTMHEHHA 3NNTTA

Tenep y Hac € pgekinbka BapiaHTiB. [lo-neplie, po3noBiMO, AK BUWTU 3
uboro craHosuwia. MoxnmMBo, BM He OuYiKyBanum KOHMNIKTIB, Ta He Oyxe
DaxaeTe BuMpillyBaTV cuTyauilo 3apas, BM MOXETE MNPOCTO MNPUMUHUTU
3nuTTs 3a gonomoroto git merge --abort.

$ git status -sb
## master
UU hello.rb

$ git merge --abort

$ git status -sb
## master

Onuis git merge --abort HamaraeTbcsi MOBEPHYTUCS OO CTaHy, B
AKOMY BUW Oynu 0o noyaTtky 3nNuBaHHA. EAVHUIA BUNAZAOK, KONN Lie MOXe He
BUITM 6e3goraHHo — SKWO y Bac Oynu HecxoBaHi HesbepexeHi 3miHu B
pobouii anpekTopii, KONM BW Movanu 3nuTTS, iHakwe Bce npovige 6e3
npobnem.

Akwo 3 Oyab-sKOI NPUYMHU BW OMUHUIIMCS B KaxMBOMY CTaHi, Ta
npocTto BaxaeTe novaT Bce 3 noyaTtky, BU MOXeTe BUKOHATU git reset
--hard HEAD 4m kyam BuM Xxo4yeTe nosepHyTuCb. He 3abysawiTte, Wwo ue
3Hece Bally pobo4y AMPEKTOPIt, OTXXE NEpPeKOHAMTECh, WO BCi NOoKanbHi
3MiHV Bam He MOTPIibHi.

ITHOPYBAHHA MPOBINTbHMX CMMBOIJIB

Y UbOMy OKpPEMOMY BWNaAKy, KOH(MIKTM noe’A3aHi 3 npobinbHUMMK
cumBonamu. Mu 3Haemo npo ue, agxxe BMnagok NpocTui, NpoTe Le AoBoni
nerko no6aunTn B peanbHUX CUTyaLisiX, MOAUBUBLLUCE Ha KOHIMIKT: KOXEH
psook BuaaneHo 3 ogHoro 60Ky Ta 3HOBY AofdaHo 3 iHworo. bes
[oaaTkoBMX ONuiv, Git po3rnsagae BCi psSoKM SK 3MIHEHi, OTXXe He MoXe
3nuUTn hannu.

BTim, TMnoBa cTpareris 3nvMBaHHA MOXe npuinmaTy onuil, a gekinbka 3
HUX MPO NpaBwUfibHE ITHOPYBaHHSI 3MiHW NPOBINBHUX CUMMBOMIB. HAKLWO BU
faunTe, WO y Bac kyna npobnem 3 nNpobinbHUMKU CUMBONAMU NPW 3MUTTI,
BM MOXeTe NpOoCTO MPUNMHUTK Woro Ta cnpobysBaTy Lie pas, Lboro pasy 3
-Xignore-all-space abo -Xignore-space-change. [lepwa onyis
LiNKOBUTO irHopye npobinbHi CMMBOMNM MpU MOPIBHAHHI psAAKiB, a gpyra



cnpuiiMae MnocnigoBHOCTI ogHoro 4u 6Ginblie NpoBinbHUX CUMBONIB AK
PiBHO3HAYHI.

$ git merge -Xignore-space-change whitespace
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

Ockinbku B gaHOMy BUMNaZKy, CNpaBXHi 3MiHK darina He KOHMMiKTYoTb,
LLOMHO MW MPOIrHOPYEMO 3MiHM MPOBINBbHUX CUMBOMIB, 3NUTTA Mponge
4YyA0BO.

Lle npocTto pATye XWUTTH, AKWO XTOCb 3 BalIOi KOMaHAW MO4EeKonu
nonobnsie 3amiH1TK Npobinu Ha Tabu Y1 HaBnaku.

MOBTOPHE 3MTUTTHA ®AAIA BPYUHY

Xou Git i moxe Bnopatucst 3 06pobkoto MpPobinbHUX CMMBOMIB AOBOMi
AKICHO, ICHYIOTb iHWI TWNW 3MiH, siKi Git NEBHO He MOXHe 00pobuTu
aBTOMAaTM4HO, MpoTe caMi 3MiHM 3pobneHi aBTomaTtuMyHo. Hanpwuknag,
BAamo, Wwo Git He 3mir BnopaTucsa 3i 3miHamu npobinis, Ta Mn Maemo
3pobuTK Le cami.

lWlo Ham HacnpaBai Tpeba 3pobutv—ue nporHaTn dann, Sk Mu
Hamaraemocs 3nutu, yepes nporpamy dos2unix OO TOro, Ik MOYMHATK
BnacHe 3nuTTa danna. To sk Ham ue 3pobutun?

CnoyaTky Ham Tpeba noTtpanuTu 4O CcTaHy KOHQNIKTY 3nuTTH. [MoTim
Ham Tpeba oTpmmaTu konii Hawoi Bepcii darina, iXHbOoI Bepcii (3 rinku, sky
MW 3MMBAEMO A0 Halloi) Ta cninbHy Bepcii (3Bigkum obuaBi CTOPOHM
po3srany3unuce). ani mn 6axxaemo Bunpaeutn abo ixHir BapiaHT abo HaLu
Ta cnpobyBaTtu 3NMTKU 3HOBY NULLIE e oanH dan.

OtpumaTtn Tpu Bepcii charina HacnpaBai gosoni npocto. Git 36epirae
KOXHY 3 LUMX Bepcil B iHAEKCI nig “cTaHamn” (stages), ki MaloTb NOB’A3aHi 3
HUMK HoMepun. CTaH 1 — ue cninbHWIA Npefok, CTaH 2 — ue Balla Bepcis, a
cTtaH 3—3 MERGE_HEAD, Bepcis, fiky BM 3auBacTe go cebe (ixHa",
theirs)

Bu mMoxeTe BUTAHYTW KOMit0 KOXHOI 3 UUX BepCii KOHANIKTHOro danny
3a jonomoro komaHam git show 3i cneuianbHUM cuHTaKkTOM.

$ git show :1:hello.rb > hello.common.rb
$ git show :2:hello.rb > hello.ours.rb
$ git show :3:hello.rb > hello.theirs.rb

CknagHe 3nuTTs
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HKLIJ,O BN Oaxkaete 4orocb CyBOpiLIJOFO, CKOpMCTaVITer KYyXOHHOIO

komaHgow ls-files -u, wob orpumatm BnacHe SHA-1 cymu Git 6nobis
KOXHOro 3 unx arinis

$ git ls-files -u

100755 ac51efdc3df4f4fd328d1a02ad05331d8e2c9111 1 hello.rb
100755 36c06c8752c78d2aff89571132f3bf7841a7b5c3 2 hello.rb
100755 e85207e04dfdd5ebOale9febbc67fd837c44alcd 3 hello.rb

:1:hello.rb—ue npocto ckopoyeHHs pAns nowyky SHA-1 Uboro

©6no0by.

Tenep y Hac € 3MICT BCiX TPbOX CTaHiB Yy Hawlii pobouin anpekTopii, Mm

MOXEMO BpPYYHY BUMPaBUTU iXHIO BepCilo —yCyHyTM npobnemy 3
npobinbHMMK CcMMBONamMuK, Ta LWe pa3 3nMTn arn 3a [LONOMOrot

mMarnogigomoi komaHam git merge-file, sika pobuTb came Le.

$ dos2unix hello.theirs.rb
dos2unix: converting file hello.theirs.rb to Unix format ...

$ git merge-file -p \
hello.ours.rb hello.common.rb hello.theirs.rb > hello.rb

$ git diff -b
diff --cc hello.rb
index 36c06c8,e85207e..0000000
--- a/hello.rb
+++ b/hello.rb
@@@ -1,8 -1,7 +1,8 @Q@
#! [usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

Tenep mu rapHo 3nunu cparn. Hacnpaegi, ue npautoe HaBiTb Kpalle,

Hk onuis ignore-space-change, ampke 3MiHM MpPOGINBHUX CUMBONIB

BUMNPABMEHO OO0 3NUTTS, a He NPOCTO NPOIrHopoBaHo. Y 3nNuTTi 3 ignore-

space-change, mMu B pesynbTaTti oTpUManu gekinbka psgkie 3 DOS
CMMBOMaMMn HOBOrO psifika, Lo NPU3Berno A0 3MilLaHHS.
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o Toro, sik 3aBepLUyBaTh Ll KOMIT, BU MOXETEe MOrfsHYTH, WO came
3MIHMIOCb MiDK OOHI€H0 YW iHLIOK CTOPOHOW. By moxete nonpocutn git
diff nopiBHATM Te, wWo BWM 30upaeTecb 36epert 3 Balwoi poboyoi
OMpeKTopii K pe3ynbTaT 3nuTTs, 3 Oyab-AkMM 3 umx cTaHis. Mporgimocs
MO HUM YCiM.

o6 nopiBHATM pe3ynbTaT 3 TuM, WO Oyno A0 3MUBaHHS, iHWWUMK
cnoBamu, wWo6 nobauuTtn, WO came 3I'ABUNOCH Bi4 3MWTTS, MOXHa
BukoHath 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
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

Omxe TYyT M1 ferko Moxemo nobaynTu, LWo came CTanocs B HaLuil rinui,
LLIO MW Hacnpaegi 3MIHIEMO Y banni LM 3fMTTAM: 3MIHIOEMO OOVH PSIAOK.

Axkwo mu 6axxaemo nobaunTn, Yum pesynbTaT 3MMBaHHS BiPI3HAETHCS
Big TOro, wo Oyno Ha ixHii CTOPOHi, MOxemo BukoHaTu git diff --
theirs. Y ubomy ¥/ HacTynHOMy npuvknagi, MM Maemo BuKopucTath -b,
wob npubpatn npobinbHi cumBOonM, 60 MOPIBHAHHSA MPOXOAUTbL  3i
36epexeHnM Y Git, a He 3 Hawum ouneHnm garinom hello.theirs.rb.

$ git diff --theirs -b

* Unmerged path hello.rb

diff --git a/hello.rb b/hello.rb
index e85207e..44d0a25 100755
--- a/hello.rb

+++ b/hello.rb

@@ -1,5 +1,6 @@

#! [usr/bin/env ruby

+# prints out a greeting
def hello

CknagHe 3nuTTs
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puts 'hello mundo'
end

HapewrTi, Bu moxete nobaunTtu, sk carnn 3amiHMBCcA 3 060X CTOPIH 3a
ponomorot git diff --base.

$ git diff --base -b

* Unmerged path hello.rb

diff --git a/hello.rb b/hello.rb
index ac51efd..44d0a25 100755
--- a/hello.rb

+++ b/hello.rb

@@ '1:7 +118 @@
#! /Jusr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

Tenep Mu Moxemo BuKopucTatvi komaHay git clean, wob npmbpatm
3auBi channu, Wo Mu iX CTBOPUNU AN 3NUBaHHS BPy4YHY, 60 BOHM BinbLue
He NOTPIOHi.

$ git clean -f

Removing hello.common.rb
Removing hello.ours.rb
Removing hello.theirs.rb

OTPUMAHHA MPU KOH®JTIKTAX

Moxnuneo, M1 Hapasi He 3a40BOSIEHI PO3B'A3aHHAM KOHQIIKTY 3 SKMXOCb
npuynH, abo MOXNUBO pedaryBaHHsA BPYYHY OAHiel Un 060X CTOPIH A0Ci He
BMILLIO Ta Ham Tpeba BinbLue KOHTEKCTY.

3MiHIMO Tpoxu Haw npuknag. Y ubOMy Mpuknagi, y Hac € Agi GinbL
[OBroTpuBani rifku, y KOXHiA MO AekKifbka KOMITIB, MpoTe Mpu 3MMBaHHI
CTBOPIOKOTb KOHIIKT came 3a 3MiCTOM.

$ git log --graph --oneline --decorate --all
* £1270f7 (HEAD, master) update README
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* 9af9d3b add a README

* 694971d update phrase to hola world

| * e3eb223 (mundo) add more tests

| * 7cff591 add testing script

| * c3ffff1 changed text to hello mundo

[/
* b7dcc89 initial hello world code

Tenep y Hac Tpu yHikanbHUX KOMITW, SKi € nuwe B rinui master, Ta Tpu
HWIMX KOMITW, siki € B rinyi mundo. Akwo My cnpobyemo 3nutu mundo, TO
OTPUMAEMO KOHMIKT.

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

Mwu xoTinu 6 nobauntn, y Yomy BnacHe KOHGMIKT. AKWo BigKpuTK dann,
TO No6a4YMMO LLIOCh Take:

#! Jusr/bin/env ruby

def hello
<<<<<<< HEAD

puts 'hola world'

puts 'hello mundo'
>>>>>>> mundo
end

hello()

O6uaBi CTOPOHM 3NMBaHHA AoAdanu 3MICT A0 Lboro daviny, npote AeskKi
3 KOMITiB 3MiHMNW harin B OQHOMY MiCLi, LLO A CAPUYUHUIO Lieil KOHIIKT.

Hocnigimo aekinbka yTUNIT y BalwoMy po3nopsaKeHHi, Wwob Bu3HaunTy,
SK BUHUK Uen KOHNIKT. MOXnIMBO, K came BapTo po3B’'sa3aT KOHNIKT He
€ oyeBnaHNM. Bam noTpibHO GinbLue KOHTEKCTY.

OpHa 3 kopucHux komaHg —git checkout 3 onuieto --conflict. Lia
KOMaHAa LWe pa3 oTpumae ain, Ta 3aMiHUTb NO3HAYKU KOHMIKTY (con-
flict markers). Lile moxe OyTM KOpUCHUM, SKWO BU BaxaeTe BiOHOBUTU
Mo3Hayku Ta cnpobyBaTh pPo3B’A3aTh iX 3HOBY.

Bu moxeTe BcTaHOBUTY - -conflict 3HaveHHs diff3, abo merge (Wwo €
TUNOBUM 3HauveHHaM). Akwo nepegatn diff3, To Git BUKOpucTae Tpoxu
iHLY BepcCilo MO3HA4YOK KOHMIKTY: He TiNbkM HagacTb Bam “Bawy” Ta

CknagHe 3nuTTs
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“IXHI0" Bepcil, a e 1 “6a3oBy” Bepcito Ao daviny, wob Hagatv Bam GinbLue
KOHTEKCTY.

$ git checkout --conflict=diff3 hello.rb

MMicnsa BMKOHaHHSA, hbalin cTaHe BUrnagaTv Tak:

#! Jusr/bin/env ruby

def hello
<<<<<<< 0oUurs

puts 'hola world'
[I111]] base

puts 'hello world'

puts 'hello mundo'
>>>>>>> theirs
end

hello()

Akwo Bam nogobaetbcs Takuin copmart, BM MoxeTe 3pobuTu 1oro
TANOBMM  ANst  MaWOYTHIX KOHQMIKTIB  3AMTTA, SAKWO BCTaAHOBUTE
HanawTyBaHHA merge.conflictstyley 3HayeHHa diff3.

$ git config --global merge.conflictstyle diff3

KomaHpa git checkout Takox npuiimae onuii --ours Ta - -theirs, sii
€ fivcHO WwBuakum 3acobom BMOOpy nule ofHiei CTOpoHK, B3arani 6es
3NUBAHHS iHLLOI.

Lle ocobnvMBo KOpUCHO ANs KOHMIKTIB ABINKOBMX hainis, amxe BM
MOXeTe NPOCTO BMOPATU 04HY CTOPOHY, abo KONM BU XO4YETE 3NUTK OKPEMI
dannm 3 iHWOoI rinkn - BU MOXeTe 3nuTu, a notim otpumaTu (checkout)
oKpeMi dharinm 3 ogHiel CTOPOHU OO CTBOPEHHSA KOMITY.

XYPHAI 3INMMBAHHA

LLle ogHa kopucHa yTuniTa npy po3B’sidaHHi KOHANIKTIB 3nuTTa —git log.
BoHa moxe gonomortu Bam oTpumaTu iHdopmauito NMpo Te, WO MOrno
cnpuaTU KOHANIKTY. MNepernsHyTn Tpoxu icTopii, Wwob 3anam’dtatun, Yyomy
OBa psaky po3pobku 3auvenunu ofgHy obnactb kody, Moxe 6yTn ayxe
KOPUCHMM NOAEKONMN.



LLlo6 oTpymaTtu NOBHMI CMUCOK YCiX YHIKanbHWX KOMITIB, WO € Yy Oyab-
AKIN 3 KOHNIKTYIOYMX TifIOK, MOXHa BUKOPUCTATU CUHTaKCUC “NOTPINHOI
Kpanku”, Npo Akuin My aisHanucs B “IoTpiliHa kpanka™.

git log --oneline --left-right HEAD...MERGE_HEAD
12707 update README

9af9d3b add a README

694971d update phrase to hola world

e3eb223 add more tests

7cff591 add testing script

c3ffff1 changed text to hello mundo

vV V.V A A AN W

Lle rapHui cnncok ycix LIeCcT KOMITIB, @ TakoX 3 SKOI MiHii po3pobku
HadiMLLOB KOXEH KOMIT.

My mMoxemo Le cnpocTUTU CMMCOK Tak, Wob ue Hagano Ham OinbLu
TOYHWIA KOHTEKCT. AKWo goaaTu onuito --merge go git log, BoHa nokaxe
nvwe Ti KOMITK 3 060X CTOPIH 3NUTTSA, AKi 3a4enunu dann, B AKOMy Hapasi
€ KOHNIKTW.

$ git log --oneline --left-right --merge
< 694971d update phrase to hola world
> c3ffff1 changed text to hello mundo

AKwo BMKOHaTK Le 3 Onuielo -p, OTPMMAEMO NuLLEe 3MiHW Y dbarnax, siki
ONMHUNUCL 'y KOHNIKTI. Lle moxe Oyt LOIACHO KOPUCHWM Y LUBUMAKOMY
HaJaBaHHi KOHTEKCTY, L0 OOMOMOXe 3PO3yMiTU NPUYUHN KOHMPMIKTY Ta K
NOro po3ymMHO po3B’dA3aTi.

NOEOHAHNIA ®OPMAT PI3HWLLI (DIFF)

Ockinbkn Git iHoekcye Oyab-siki yCnilHi pe3ynbTaTtu 3NUTTH, KONMU BWU
BUKOHyeTe git diff y craHi KOH(MiKTY 3nuTTA, BM OTpUMyeETe nuile
KOHpnikTytOYi 3MmiHK. Lle moxe OyTu KOpUCHMM, W06 nobaumTy, Wo Bam
e Tpeba po3s’a3aTu.

Akwo BukoHaTh git diff ogpasy nicns koHdNIKTY 3nMTTS, TO BOHa
BMaacTb iHopMaLito B JOBONI YHiKansHOMY oopmMari pisHuL.

$ git diff

diff --cc hello.rb

index 0399cd5,59727f0..0000000
--- a/hello.rb

+++ b/hello.rb

CknagHe 3nuTTs
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>>>>>>> € B pobouil konii, NpoTe iX HeEMa B >XOOHIN 3i CTOPIH 3nMBaHHsS. Lle
Ma€ CeHc, afpke yTuniTa 3nuTTa gogana ix Ans Hac, ane Big Hac

@e@ -1,7 -1,7 +1,11 @Q@
#! [usr/bin/env ruby

def hello
++<<<<<<< HEAD
+ puts 'hola world'

+ puts 'hello mundo'
++>>>>>>> mundo

end

hello()

dPopmart HasmBaeTbes “lMoenHaHa pisHuus” (combined diff) Ta Bupae ggi
KONMOHKN [JaHWX HaBMpOTU KOXHOro psaka. lNeplua KOMoHKa nokasye Baw,
AKWO PAOOK 3MiHMBCS (QO4aHUM YM BUAYHEHUIN) MK “BalLoK” TifKOW Ta
dannom y pobouini AUpeKTopii, a Apyra KofioHka pobuTb Te came Mix
“IXHBOK” TiNKOK Ta Po6OYOI0 ANPEKTOPIELD.

Omke B UbOMY MpuKnIagi MoxHa nobayntv, WO PAgKU <<<<<<< Ta

OYIKYETbCS TX BUMYYEHHS.
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Axwo poss’asatv KOHMNIKT Ta BUkoHatn git diff sHoBy, Mu no6aymmo
CXOXWI pesynbTaT, NPOTEe TPOXM KOPUCHILLIMIA.

$ vim hello.rb
$ git diff
diff --cc hello.rb

index 0399cd5,59727f0..0000000

--- a/hello.rb

+++ b/hello.rb

@@@ -1,7 -1,7 +1,7 @QQQ
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

Lle nokasye Ham, wo “hola world” 6yB Ha Hallin CTOpPOHIi, NpOoTe He B
pobouin konii; “hello mundo” GyB Ha iXHin CTOPOHi, NpoTe He B pobOuil
Konii; Ta HapewTi, “hola mundo” He OyB y XOAHIin 3i CTOPiH, NpoTe € B



pobouin konii. Lie moxe OyTn kopucHUM, o6 nepernsHyT! po3B’sA3aHHS
KOHONIKTY OO CTBOPEHHSA KOMITY.

Bu Takox moxeTe oTpumatu Take Big git log gna Oyab-sikoro Bxe
3po6neHoro 3nuBaHHA , Wob nobaumtn 9k wock Oyno pose’dsaHo. Git
3pobUTL BUOPYK Yy LUbOMYy hopmarTi, SKLWO BUKOHATK git show ans komity
3nuTTd, abo sKkwo gogaTtm onuito --cc go git log -p (ska TMnoBO
nokasye nviie natku anst KOMIiTiB He 3nuTTs).

$ git log --cc -p -1

commit 14f41939956d80b9e17bb8721354c33f8d5b5a79
Merge: f1270f7 e3eb223

Author: Scott Chacon <schacon@gmail.com>

Date: Fri Sep 19 18:14:49 2014 +0200

Merge branch 'mundo’

Conflicts:
hello.rb

diff --cc hello.rb
index 0399cd5,59727f0..e1d0799
--- a/hello.rb
+++ b/hello.rb
@@@ -1,7 -1,7 +1,7 Q@@
#! [usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

CkacyBaHHS1 3nMBaHb

Tenep, KONN BU 3HAETE, SIK CTBOPUTK KOMIT 3MMTTH, BM HaAnNeBHO 3pobute
sKycb nomunky. OgHa 3 4ygoBux pever poboTtu 3 Git— Wo e HopMarnbHO
pOOMTU NOMUIKU, afXe iX MOXNMBO (Ta 3a3BuMYai NErko) BUNPaBUTHU.

KomiTv 3nuBaHHA TyT He BigpisHaoTbcsa. Ckaximo, BM novanu
npaytoBaT Hag TEMATMYHOLO TifKOK, Ta BUNAAKoBO 3nunu ii 4o master, i
Tenep icTopis KOMITIB BUrNs4ae Tak:

CknagHe 3nuTTs
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30BPAXEHHA
7-20 HEAD
BunagkoBuii Komit
S/MTTA master
c1 - 2 - (o3 - C6 - M
c3 - Cc4
€ pBa nigxogn [o uiel npobnemu, y 3anexHocTi Big ©OaxaHoro
pesynbTaTty.
BUMNPABUTW NMOCUNAHHA
Ao HebakaHU KOMIT 3NMBaHHS iCHYe Nnue Yy BalOMy JOKanbHOMY
penos3nTopii, Hannerwe Ta Hahkpalie pilleHHA — NepecyHyTn TNk Tak,
wob BOHM BkasyBanu Ha WO BW 3abaxaeTte. Y BinbLIOCTi BUNagKiB, SKLO
ogpasy nicna noMunku git merge, BukoHatu git reset --hard HEAD~,
TO BKa3iBHWKM TiNoK OyayTb CKUHYTI | OyayTb BUrNA4aTV Tak:
30BPAXEHHA
7-21 HEAD
lcTopia nicnsa git
reset --hard master
HEAD~

C1 - c2

- Cc5 -

™

() -

c6
ca
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Mwu posrnsganu reset y “YcBigoMreHHs ckmaaHHs (reset)”, omxe, BaM
Mae OyTM HEBaXKO 3pO3yMiTH, WO TyT cTanocs. Ocb LIBUAKE NOBTOPEHHS:
reset --hard3asBuyar pobutb HaCTYMHi KPOKMU:

1. MepecyHyTu rinky, Ha siky Bkasdye HEAD. Y pgaHomy Bunagky, Mu
H6axaeMo nepecyHyTu master go Toro, ge BoHa Oyna Ao KOMITY
3nutTa (C6).

2. CkonitoBatv HEAD o iHOeKcC.

3. CkonitoBaTu iHgekc Ao poboyoi anpekTopii.

Heponik uboro nigxogy € Te, WO Le nepenucyBaHHs iCTopil, WO MoXe
cTtatu npobnemoi B cninbHoMmy penosutopii. MporngHbTe “Hebesneku
nepebasoByBaHHA” ANA [OOKNaQHOro ONUCy TOro, WO MOXe CcTaTucs;
KOpPOTKa BEpPCia Taka: sKLLO iHLWi foAM MalTb KOMITU, SiKi BU nepenucyeTe,
BaM BapToO yHuKath reset. Llen nigxig Takox He cnpauytoe, AKWO iHLi
KOMiT Bynu CTBOpPEHI Micns 3NUTTS; NepemilleHHst MoCUNaHb y pesynbTari
BTPaTUTb Ui 3MiHW.

BUBEPTAHHA KOMITY

AKwo nepemilleHHs BKa3iBHUKIB TiNOK He cnpautoe ansa Bac, Git gae we
OAVH BapiaHT: CTBOPUTWN HOBWIA KOMIT, LLO CKacoBYE BCi 3MiHW 3 iCHYHOYOro
KOMiTy. Git HasuBae Ul onepauilo “BUMBEPTAHHA” (revert), i B LbOMY
KOHKpeTHOMY BunaaKy, Tpeba BMKnMKaTh noro Tak:

$ git revert -m 1 HEAD
[master b1d8379] Revert "Merge branch 'topic'"

Onuisa -m 1 BKasye, skuiA 6aTbKO € “CTPMKHEBUM” (mainline) Ta mae OyTn
30epexeHnm. AKWo BMKOHATK 3nmuTTa Ao HEAD (git merge topic), HoBun
KOMIT MaTume gBox 6atbkiB: nepwun e HEAD (C6), a ApyrMin — OCTaHHIn
KOMIT rinku, sky Bu 3nuBaete (C4). Y gaHomy Bunagky, mm OGaxaemo
ckacyBaTW BCi 3MiHUW, CnpuynHeHi y 6aTbky #2 (C4), npoTe 30epirt BeCb
3micT 3 6aTbka #1 (C6).

IcTopis 3 BMBEPHEHNM KOMITOM BUrMNsSAae Tak:

CknagHe 3nuTTs
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30BPAXEHHS
7-22 it

Y

[cTopis nicnsg git master

revert -m 1
Y
1 - c2 - c5 - ce - M - “M

»
(o] - c4

e

HoBwuii kOMiT M Mae TOYHO Takuii 3MICT, K C6, OT>Ke NoYnmHao4m 3BiATH,
yce HibUTo 3nuTTA Hikonu He Byno, OKpiM TOro, WO Tenep He 3MnUTi KOMITK
[oci npucyTHi B icTopii HEAD. Git 3annyTaeTbCs, SKLO BM CcnpobyeTe 3nutn
topic go master 3HoBy:

$ git merge topic
Already up-to-date.

Y rinui topic Hemae Hi4Yoro HegoOCSXKHOroO 3 rinkn master. pwe Toro,

AKWO BW AogacTe wocb Ao topic, Ta 3innete 3HOBY, Git BisbMe nuile
3MiHW 77/C/15 BUBEPTY 3MUTTA:

30BPAXEHHA
7-23

y
lcTopisi 3 noraHum

Y

8

3IINTTAM

1 - €2 5 - c6 - M - M -

A

[ o ca - c7 -

Halikpawin Buxig—ue BMBEPHYTW BMBOPIT NEPLUOro 3nNuTTH, agxe
Tenep Bu OaxaeTe NOBEPHYTM 3MiHW, SKi BU Oynu BMBEPHYNU, MOTIM
CTBOPUTY HOBUIW KOMIT 3NUTTS:
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$ git revert "M
[master 09f0126] Revert "Revert "Merge branch 'topic
$ git merge topic

CknagHe 3nuTTs

30BPAXEHHS
7-24

[lcTopisi nicns
10OBTOPHOIo 3/INTTS
BUBEPHYTOro 3/INTTS

Y ubomy npuknagi, M Ta M B3a€MHO 3HULMIMCL. "M B peaynbTaTi

3nmBae 3MiHn C3 Ta C4, a C8 3nuBae 3miHy C7, oTxe Tenep topic NOBHICTIO
3InNTO.

IHWi TMNK 3nuBaHb

Hoci mMu posrnsganym HopmarnbHi 3NUTTS  OBOX TifOK, WO 3a3Buyan
00pobnalTbCsA TUM, WO HA3MBAETbCA CTpaTterielo 3nuTTs  “recursive”.
OpHave, icHylTb W iHWI MeTogM 3nuBaTtu rinku pasom. Leuagko
PO3rnsAHbMO AeKifnbKa 3 HUX.

MEPEBAIA HALLOIO Y¥ IXHbOIrO

lMoYHIMO 3 4OAaTKOBMX MOXIMBOCTEN 3BMYANHOIO PEXMMY 3MMBAHHS “re-
cursive”. Mn Bxe 3yctpivyanu onuii ignore-all-space Ta ignore-space-
change, ski nepegatTbca OO -X, MPOTE MU TaKOX MOXeEMO ckasaTtu Git
HagaBaTu nNepeBary OAHIl YW iHLLIN CTOPOHI, KOnu BiH 6a4nTb KOHQIIKT.

be3 popgaTtkoBuUX onuin, kKonu Git 6a4nTb KOHMNIKT MK ABOMA rinkamm
npv 3nuBaHHI, BiH o4acTb MO3HAYKM KOHMIKTY 4O Baworo kogy Ta
no3HaunTb danin KOHMNIKTHAM, Ta AacTb BaM MOro po3B’a3atu. AKLO BU
b6axaeTe, wWob Git npocTto BUOpaB SKyCb CTOPOHY Ta MPOIrHOpyBaB iHLY
3aMicTb TOro, Wo6 3anuwartyM Bam BPYyYHY pO3B’A3yBaTU KOHQIMIKT, BU
MoXeTe nepeaaTn KoMaHai merge onuito -Xours umn -Xtheirs.

Akwo ue 3pobuTu, Git He Byae goaaBaTy NO3HAYKU KOHMNIKTY. Byab-siki
3MiHW, WO MOXHa 3nuTK, ByayTb 3nuTi. Ona Oyab-skux KOHMMIKTYHUMX
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3MiH, Git npocTo BMGEpe CTOPOHY, AKY BM 3adanu, BKIOYHO 3 OBIiKOBUMMU
darinamu.

Akwo mMu nosBepHeMocs o nonepedHboro npuknagy “hello world”, mu
MOXXeMO 6aunNTK, O 3NMBAHHS HALLIOT MKW NPU3BOANTb A0 KOHMNIKTIB.

$ 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.

MpoTe sKLWo BUKOHATK 3 -Xours abo -Xtheirs, koHdnikTy He Byae.

$ git merge -Xours mundo
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
test.sh | 2 ++
2 files changed, 3 insertions(+), 1 deletion(-)
create mode 100644 test.sh

Y paHomy BUNagKy, 3amiCTb OTPUMAHHSI MO3HAYOK KOHMNIKTY Y dhaini 3
“hello mundo” 3 ogHoro 6oky Ta “hola world” 3 iHwWworo, Git npocTto obepe
“hola world”. OgHak, yci iHLWi HEKOHMNIKTYIOYI 3MiHW Ha Uil rinyi ycniwHo
3nuTi.

Lito onuito Takoxx MOXxHa nepedaty komaHgi git merge-file, sky mu
Oaunnn padiwe, Hanpuknag BukoHaBwu git merge-file --ours ans
OKpemMux 3nunBaHb dannis.

Akwo Bam NoTpibHO LWOCL Cxoxe, npoTe Wob Git HaBiTb HE Hamarascs
3MMBaTM 3MiHM 3 iHWOI CTOPOHW, € Oinbll ApakoHiBCbka oOruisi, a came
crpareris 3nuTTa “ours”. Lle He Te came, WO oryis peKypcuBHOIoO (recur-
sive) anuTTSa “ours”.

Lle daktMyHo 3pobutb nigpobneHe 3nuTTA. byge 3anmcaHo HoBwiA
KOMIT 3nuTTa 3 oboma rinkamm B SKOCTI GaTbkiB, MPOTe Ha rinky, sKy Bu
3NMBAETE, HaBITb HE MSAHYTb. Y SKOCTI pe3ynbTaTy 3nuTTa Oyae 3anMcaHo
came Kof, Balloi MOTOYHOI Finku.

$ git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$



CknagHe 3nuTTs

Ak 6aunTe, MiX TinKow, Ha Akin BM Oynu, Ta pe3ynbTaToM 3MMBaHHS
HeMae HisiKoi pisHUL;.

Lle moxe OyTu kopucHMM Onsi BBeAeHHs Git B omaHy, 60 BiH Oyne
BBaXKaTW, O rifka BXe 3nuTa npu nopanblumx 3nuBaHHAX. Hanpuknag,
SKLLIO BW Bigranys3wunu rinky “release”, Ta 3pobunu sikycb poboTy B Hill, AKy
BW MnoTiM 3abaxaeTe 3nNUTM OO0 TiNkM “master”. Y TOW Xe 4ac, sIKecb
BUMpaBMeHHA 3 “master” mae OyTM godaHo [0 Bawoi rinku release. Bu
MOXeTe 3MUTK BUNPABIIEHHA A0 TiNkn release i TakoX merge -s ours Ty
X TiAKYy Oo0 rinkm master (xoya BWMpaBrneHHs BxXe Tam), Todi npwu
noganblIOMy 3nuBaHHI rinkn release, HiAKMX KOHQMIKTIB Big LbOro
BMNPaBEHHA HE BUHUKHE.

3IMMBAHHA MIAOEPEB

lnes snuBaHHA nmiggepesBa B TOMY, LWO Yy Bac ABa MPOEKTU, OAUH 3 SKUX
BigNoBigae niganpekTopii iHWoro ta Haenaku. Konmv BUM BUKOPUCTOBYETE
3MMBaHHA Nigaepes, Git 3a3Bu4yalnt 4OCTaTHLO PO3YMHUNA, W06 BU3HAUUTW,
LLIO 0He € NigaepeBoM iHLIOro Ta 3nNuTK BiANOBIAHO.

Mu posrnsHemo npuknag [[odaBaHHA OKPEMOro MpPOEeKTy OO0 BXe
iCHYKOUOro, Ta 3MBaHHA KoAy 3 ApYroro Ao NigaupekTopil nepLuoro.

CnoyaTKky, MM [ogoamMoO 3acTOCyHOK Rack go Baworo npoekty. Mwu
AodamMo npoekT Rack y $KOCTI BigganeHoro nocunaHHa [0 Haworo
NpOEKTy, a NOTiIM OTPMMAEMO MOro B OKPEMY TifIKY:

$ 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"
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Tenep y Hac € kopiHb npoekTy Rack y rinyi rack_branch ta Haw
BNACHWM NPOEKT Y rinui master. AKWO NepeknoynTUCb Ha OAHY, a NoTiMm
Ha iHLWY, MOXHa N06aYnTK, WO B HUX Pi3Hi KOPEHI:

$ s
AUTHORS KNOWN-ISSUES Rakefile contrib 1ib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
$ s

README

Lle pewo pamBHa KoHuenuid. He Bci rinks Baworo penosntopito
HacnpaBai MatoTb 6yTu rinkamm ogHoro npoekTy. Lle He nowwmpeHo, agxe
3pigka KOPWUCHO, NpOTe MaTW TifKW, WO MICTATb LNKOBUTO PisHi icTopii,
[oBoni nerko.

Y paHomy BUMNagKy, MU Xo4yemo BTArHYTM MpoekT Rack Ao Haworo
NpoekTy master B AKOCTI nigampekTopii. Mu moxemo 3pobutn ue B Git 3a
ponomoroto git read-tree. Bu gisHaetech Oinbwe npo read-tree, Ta
nomy nopibHux, y Chapter 10, npoTe, MOKMLIO 3HalTe, O BOHA 34UTYE
KOpiHb [epeBa OAHIEl TiNKM [0 BalOro MOTOYHOro iHAEKcy Ta poboyoi
aunpekTopii. My LWonHO nepeknounnnck Has3ag Ao Balloi rinku master, Ta
BTsIryemo rinky rack_branch go niganpekTopii Hawoi rinku master Haworo
rOfIOBHOIO MPOEKTY:

$ git read-tree --prefix=rack/ -u rack_branch

Konn mun 36epexemo KOMIT, 34aetbcs, Hibwn BCi dairinm Rack € B Tin
nigavpekTopii — HIGUTo Mu ckonitoBanu ix 3 apxisy. LlikaBo Te, wWo mwu
NIErKO MOXEMO 3MMBaTK 3MiHW 3 OJHiI€Ei Tinkn B iHWY. OTXe, SKLWO NpoekT
Rack 6yge OHOBMEHO, MM 3MOXEMO OTPUMATU OCTaHHI 3MiHM, KONn
NnepeknYMMOocs Ha Ty FinKy Ta BUKOHaemo pull:

$ git checkout rack_branch
$ git pull

MoTim, MM MOXEMO 3NUTK Ui 3MiHM Ha3ad 40 Hawoi rinkm master. LWo6
B3ATM 3MiHW Ta OTpMMATU 3aMOBHEHUM  MOBIJOMIMEHHSI  KOMITY,
BUKOPUCTaNTE oOnNujto --squash, a Takox onuito -Xsubstree ctpaTerii



3nuBaHHs recursive. (PekypcuBHa cTparteris 3MMBaHHS € TUMNOBOLO, NPOTe
MW BKINOYNUNK T ANst ACHOCTI.)

$ git checkout master

$ git merge --squash -s recursive -Xsubtree=rack rack_branch
Squash commit -- not updating HEAD

Automatic merge went well; stopped before committing as requested

Yci 3miHu 3 npoekTy Rack 3nuTi Ta roToBi 40 30€epeXeHHsI B NTIOKANbHOMY
koMmiTi. Bn mMoxeTe pobutn i HaBnaku — 36epirati 3miHK y NigaMpekTopii
rack BaLwloi rinku master Ta NoTiM 3nuBaTH ix 4o rinkm rack_branch, wo6
nisHile BigNpaBUTK iX 4O CYyNnpPOBOLXYyBauiB abo HaaCuUnMaHHA 0o axepena
NPOEKTY.

Lle Hagae cnoci6 maTtu npouec poboTU CXOXWK Ha npouec poboTu 3
nigmogynsmm ©6e3 BUKOPUCTAHHA nigmogyniB (ki MW po3rnsHEMO B
“Nigmoayni”). Mn moxemo 36epiraTi rinky iHWKWX NOB’A3aHUX MPOEKTIB Y
HaloMmy penos3uTopii Ta iHogi pobuTn 3nuBaHHA niggepeB 3 Humu. Lle
MUIo 3 sikorocb GOKy, Hanpuknag, Becb kog 36epexxeHo B O4HOMY MiCLi.
MpoTe, € iHWIi Hegoniku: Ue TPOXM CKNagHiwe, Ta nerwe Hapobutu
NMOMMINOK Npu peiHTerpadii 3MiH abo BUNagKkoBO HagicnaTu rinky Ao retb He
TOro penosnTopito.

e ogHa Tpoxu AuBHa piv: W06 oTpMMaTM PI3HULID MiXK BaLIO
nigonpekTopieto rack Ta kogom y Bawii rinyi rack_branch — wo6
nobauntn, un Tpeba iX 3NMBATU — BU HE MOXETe BUKOPUCTOBYBATU
3BuyariHy komaHgy diff. 3amictb uboro, B maete BukoHat git diff-
tree 3 rinkoto, siky BU 6axaeTte NOPIiBHATHM 3i CBOEIO:

$ git diff-tree -p rack_branch

AGo, Wwo6 nopiBHATM Bally nigaupekTopito rack 3i 3micToM rinku
master, wo OyB Ha cepBepi, KON BU BOCTaHHE OTPMMYBanu 3BiATU 3MiHN,
BV MOXETE BMKOHATK:

$ git diff-tree -p rack_remote/master

Rerere

MoxnueocTi git rerere € Tpoxu npuxoBaHumu. Hassa noxoaumtb Bif
“BMKOPUCTOBYI 3anucaHi po3B’sa3aHHA” (reuse recorded resolution) Ta, sk
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3pO3yMino 3 HassW, O03BOMSE BaM MOMNpocuTW Git 3anam’atatu, SK Bu
po3B’sizanu KOHNIKT wmaTkiB (hunk), Wo6 HACTyNHOro pasy Takuii camuii
KOHQIKT Git Mir aBTOMaTUYHO pO3B’A3aTh AN Bac.

€ pekinbka cuTyauil, B SIKMX Ueh yHKUioHan Moxe Oyt ayxe
popeyHum. OguH 3 Npuknagis, WO 3ragyeTbCa B AOKYMEHTAUji: SKLWO BU
BaxxaeTe nepekoHaTWCb, WO AOBroTpuBana TeMaTuyHa rifka 3innerbcs
4YNCTO, NPOTE He BaxkaeTe MaTu Kyny NPOMIKHMUX KOMITIB 3nMTTS. FAKWO re-
rere yBiMKHEHO, BM MOXeTe iHOAi 3nMBaTW, PO3B’A3yBaTU KOHMMIKTM, a
noTiM NPUAMHATA 3NUTTS. AKWO pobUTKU Le NOCTINHO, TO OCTaAHHE 3NUTTS
mMae OyTuM nNpocTMM, ajpKke rerere Moxe MpPocTo 3pobwutn 3a Bac Bce
aBTOMaTUYHO.

Taky camy TaKTUKy MOXHa BWKOPUCTOBYBATM, SKWO Bu baxaeTe
TpumaTtun Tinky nepebasoBaHo, WOO He [oBOAMMIOCS MaTu crnpaBy 3
OOHaAKOBMMU KOHnikTamu nepebasyBaHHSA Lopa3y, Sk BUM MOro pobute.
A6o sAKwo BM GaxkaeTe B3SATU TiNKy, Ky BM 3nvMBanu Ta BUMNPaBWnM Kyny
KOHQIMIKTIB, @ NOTiM BUPILLIMIAN 3aMiCTb LbOro 3pobuTn nepebasyBaHHs -
iMOBIpHO BaM He JOBeAETbCS 3HOBY BUMPABNATY BCi Lii KOHNIKTW.

e ogHa cwuTyauia: Konu BW iHOAI 3nNuBaeTe Kyny He3aBepLleHUX
TEMATUYHMX FiNOK pasoMm, Wob nepesipuTn pesynbTaT, 9K cam NpoekT Git
yacto pobuTb. AKWO TecT npoBanuMIUCb, BM MOXETE CckacyBaTu
3MMBaHHA Ta 3po6uTK iX 3HOBY 6e3 TemaTW4HOI TifkK, WO ChpuynHUna
npobnemy, 6e3 HeobXigHOCTI 3HOBY PO3B’A3yBaTN KOHQNIKTH.

o6 yBiMKHYTU (byHKUiOHaNbHICTL rerere, Tpeba NPoOCTO BUKOHATU Lie
HanawTyBaHHS KOHirypawii:

$ git config --global rerere.enabled true

TakoX MOro MoXHa BBIMKHYTW, SIKLLO CTBOPWUTM AupekTopito .git/rr-
cache B okpemomy penosuTopii, NpoTe HanawTyBaHHA KOHdirypauii
AICHiWe, Ta Moxe OyTn 3pobneHo rnobdanbHo.

Tenep nornsHbBMO Ha MPOCTUKA NPUKNaZ, CXOXWA Ha nonepegHin.
Ckaximo, y Hac € dhain, Wo BUrnsgac Tak:

#! [usr/bin/env ruby

def hello
puts 'hello world'
end

B ogHin rinui mn 3miHoemo cnoso “hello” Ha “holf”, noTiMm B iHWIA rinui
3MiHeMOo “world” Ha “mundo”, siK i paHiwwe.



Rerere

30BPAXEHHA
7-25

<—— hello world -=—— hola world
\ hello mundo
i18-world

Konu mu 3innemo ui Agi rinkn pasom, MM OTPUMaeEMO KOHQIIKT 3nNuUTTS:

$ git merge 118n-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.

3BepHITbL TYT yBary Ha HoBu psgok Recorded preimage for FILE
(3anncaHo npegginbuTok ana GANIY). PewTa Burnsgae Tak camo, K i
3BUYaHUIN KOHAMIKT 3nNuBaHHA. Hapasi, rerere 3Hae Aekinbka peyen.
3asBuyari, BM 3apa3 BuKoHanuM 6 git status, wob6 nobaumTn BCi
KOHCMIKTW:

$ 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
#

OpHak, git rerere TakoX cKaxe BaM, WO BiH 3anvcaB CTaH 4O 3NuUTTS,
AKLIO BUKOHaTW git rerere status:
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$ git rerere status
hello.rb

A git rerere diff nokaxe nOTOYHUIA CTaH PO3B’A3aHHA - 3 4Oro
no4yanocb po3B’sA3aHHs Ta SK BU AOro po3B’'s3anu.

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
@@ -1,11 +1,11 @@
#! [usr/bin/env ruby

def hello
-<<<<
- puts 'hello mundo'

+<<<<<<< HEAD
puts 'hola world'

=>>55>5>55>

+ puts 'hello mundo'
+>>>>>>> 118n-world
end

Takox (i ue HacnpaBdi He nOB'A3aHO 3 rerere), BW MOXeTe
Bukopuctatn ls-files -u, wo6 nobauntu channm KoHNKTY Ta
nonepeaHio, Nisy Ta Npasy BepCii:

$ git ls-files -u

100644 39804c942a9c1f2c03dc7c5ebcd7f3e3a6b97519 1 hello.rb
100644 a440db6e8d1fd76ad438a49025a9ad9ce746f581 2 hello.rb
100644 54336ba847c3758ab604876419607e9443848474 3 hello.rb

Tenep BM MOxeTe po3B’si3aTi KOHANIKT Wwob 6yno puts "hola mundo'
Ta 3HOBY BMKOHaTW komaHay rerere diff, wob nobauntu, wo 3anam’stae
rerere:

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
@@ -1,11 +1,7 @@
#! [usr/bin/env ruby
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def hello

- <<

- puts 'hello mundo'

- puts 'hola world'

=>>>>>>>
+ puts 'hola mundo'
end

Lle Ham kaxe, wo konu Git no6auntb KOHMNIKT wmaty (hunk) y danni
hello.rb, ge 3 ogHoro 6oky “hello mundo”, a 3 iHworo “hola world”, BiH
po3B’shke KOHANIKT psakom “hola mundo™.

Tenep MM MOXEMO NO3HAYUTU AOTO PO3B’sI3aHUM Ta 306eperTu y KOMiTi:

$ git add hello.rb

$ git commit

Recorded resolution for 'hello.rb'.
[master 68e16e5] Merge branch 'i18n'

3BepHiTb yBary Ha “Recorded resolution for FILE” (3anncaHo po3B’sa30k
ana GANNY).

Rerere

master

Y
- - hello world ==—— hola world -= hola mundo
* /
\ y,
\\\ S/
" hello mundo #
A rerere cache

i18-world - puts ‘hola world’
- puts ‘hello mundo’

++ puts ‘hola mundo’

30BPAXEHHA

7-26

Tenep, ckacymmo ue 3NUTTA Ta 3aMiCTb HbOro nepebasynmo Haluy rinky
nosepxy master. M MOXXeMO nepecyHyTu Hally Finky Ha3aj 3a 4ONOMOro
reset, sk M1 6a4nnn B “YCBiOOMITEHHS CKMOAHHS (reset)”.
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$ git reset --hard HEAD”
HEAD is now at ad63f15 118n the hello

Hawe 3nuTTa ckacoBaHo. Tenep nepebasyiiMo TEMaTUYHY FifnKy.

$ git checkout 118n-world
Switched to branch '118n-world'

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: 118n one word

Using index info to reconstruct a base tree...

Falling back to patching base and 3-way merge...
Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Failed to merge in the changes.

Patch failed at 0001 118n one word

Tenep, M1 oTpuManu came Takui KOHMMIKT 3MMBaHHSA, SK OYiKyBanu,
npoTe nornaHbTe Ha psgok Resolved FILE using previous resolution
(Poss’'sizann ®AJT 3a 1ONOMOroK NonepeaHLOro PO3B’s3Ky). SKIWO MM
BigKpueMo daiin, To nobaymmo, WO BiH BXE PO3B’si3aHMI, Tam Ginblie
HeMae No3HavyoK KOHMIKTY.

$ cat hello.rb
#! [usr/bin/env ruby

def hello
puts 'hola mundo'
end

Takox, git diff nokaxe Bam, sk KOHNIKT OyB 3HOBY pPO3B’A3aHWI
aBTOMaTUYHO:

$ git diff
diff --cc hello.rb
index a440db6,54336ba..0000000
--- a/hello.rb
+++ b/hello.rb
@@@ -1,7 -1,7 +1,7 Q@@
#! [usr/bin/env ruby



def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

Rerere

i18-world

\j

<+——— hello world -«——— hola world -=——— hola mundo

/.
rebase

_

hello mundo

rerere cache

-  puts ‘hola world’
- puts ‘hello mundo’
++ puts ‘hola mundo’

30BPAXEHHA

7-27

Bu Takox MoxeTe NOBepHYTU hain 4o CcTaHy KOHMNIKTY 3a 4ONOMOro
komaHau checkout:

$ git checkout --conflict=merge hello.rb
$ cat hello.rb
#! [usr/bin/env ruby

def hello
<<<<<<< QUrs

puts 'hola world'

puts 'hello mundo'
>>>>>>> theirs
end

Mu ©Gauvnu npuknag usoro B “CknagHe 3nutta”. [MpoTe 3apas,
PO3B’sHKiIMO MOro 3HOBY: Ans Lboro Tpeba NpoCcTo BUKOHATW rerere 3HOB:
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$ git rerere

Resolved 'hello.rb' using previous resolution.
$ cat hello.rb

#! [usr/bin/env ruby

def hello
puts 'hola mundo'
end

Mwu 3HOBY po3B’sidanu cainn aBTOMaTU4HO 3a JOMOMOro 36epexeHoro
rerere po3B'A30K. Tenmep BW MOXeTe npoiHAekcyBatu dann Ta
NpoAoBXMTU NepebasdyBaHHs, Wob 3aBepLunTn KOro.

$ git add hello.rb
$ git rebase --continue
Applying: 118n one word

OTxe, 9KWoO BM pobuTe OaraTto NOBTOPHUX 3MnMBaHb, abo OaxaeTte
30epirati TemaTUYHYy TiNKy y BigNoBIgHOCTI 3 rifKok master 6€3 YNcneHHnx
3nmBaHb, abo 4YacTo nepebasoByeTe, TO MOXETE YBIMKHYTU rerere, Lo0b
TPOXU MONErwnTM cobi XUTTS.

3HeBagxeHHs 3 Git

Git TakoX MNPOMOHYe Aekinbka yTWNIT, WO AonomaralTb 3HeBagKyBaTy
npobnemun y Bawomy npoekTi. Yepes Te, wo Git po3pobneHo ana pobotu
Mamxke 3 Oyab-AkMM BWOOM MpPOEKTIB, Ui iHCTPYMEHTM [OBOfi 3aranbHi,
npoTe 4YacTo MOXYTb [JOMOMOrTM Bam BigcTtexutn Bagy (bug) um
BMHYBATLS, KOMM LLOCH MILLSIO He Tak.

AHoTauis danna

AKWwo BM wWyKaeTe Bady Y CBOEMy KoAi Ta OaxaeTe 3HaTW, KOMU BOHA
3'sBunacy Ta YoMy, aHoTauia anniB 4acTo € HarKkpawmm iHCTPYMEHTOM.
BiH nokasye Bam, SIKMiA KOMIT BOCTaHHE pefaryBaB KOXeH psiaok Oyab-
akoro davina. Omke, AKWO BM OaunTe, WO MeToq Yy BalIOMy Kodi mMae
noMunKy, BU MoXeTe aHoTyBaTu chawin 3a gonomorot git blame, o6
nobaynTK, KON KOXEH PSIAOK METOaY BOCTaHHE pefdaryBaBcs Ta KuM. Llew
npuKnag BUKOPUCTOBYE onuito -L wob obmexunTn BuBig Ao pagkis 3 12 go
22:



3HeBagxeHHs 3 Git

$ 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 #{treel}")
~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)

42cf2861 (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

3ayBaxTe, WO neplle none ue 4YactkoBa SHA-1 KOMITY, SIKMA BOCTaHHE
3MiHIOBaB Uen psgok. HactynHi gBa nonst € oTpuMaHUMK 3 LbOro KOMITY
3HaYeHHAMK: iIM’9 aBTopa Ta AaTa CTBOPEHHSI LbOro KOMITYy — OTXe BU
nerko moxete nobauntu, XTo Ta Konu peaarysas pagku. Micna usoro rige
HOMep psaka Ta 3micT dhanna. Takox 3BEpHiTb yBary Ha psiaku KOMITiB
~4832fe2: BOHM 03Ha4YaloThb, WO Ui paaku Oynv B NepLiomMy KOMITI dharna.
Llen komiT 6yB nepwum, konu ¢parin 6yno gogaHo 4o NPOeKTy, Ta Ui psaku
BigTOAI He 3miHioBanuch. Lle kpanenbky OuBHO, ampke Tenep B Baumnu
NPUHAMHI TpY Pi3HMX 3HAYEHHS, B AKuX Git BUKOpMCTOBYE ~ W06 3MiHUTK
SHA-1 KOoMmiTy, NpoTe came Le B JaHOMY BUNagKy Lei CUMBOM | O3Havae.

[HWwa 4vynosa piv y Git: BiH He crnigkye 3a neperiMeHyBaHHaMU dhaiinis
ABHO. BiH 3anucye 3HiIMKM Ta noTiM Hamaraetbcsi 36arHyTv, wo 6yno
neperMMeHoBaHO caM, Bxe nicns nepeviMeHyBaHHA. OauH 3  UikaBux
Hacnigkis LbOro nonsrae B TOMy, LUO BM TaKoX MOXeTe nonpocutu Git
3HaWTK BCiNAKi nepemiweHHa koady. Akwo nepegaty -C go git blame, Git
npoaHanisye dain, Wo BM MOro aHoTyeTe, Ta Cnpobye 3po3ymiTh, 3Bigku
3'ABAMUCA YaCTUHM KOAY, SIKWO BOHM Oynu CKOMioBaHi 3 iHLWOro micus.
Hanpvknag, npunyctimo Bu nepepobnsiete cann GITServerHandler.mHa
Jekinbka dannis, ogMH 3 Aknx Mae Ha3By GITPackUpload.m. Akwo
BukoHaTM blame Ha dpanmni GITPackUpload.m 3 onuieto -C, BU MOXeTe
nobaynTu, 3BiOKM 3'ABMNUCH CEKUiT koay:

$ git blame -C -L 141,153 GITPackUpload.m

f344f58d GITServerHandler.m (Scott 2009-01-04 141)

f344f58d GITServerHandler.m (Scott 2009-01-04 142) - (void) gatherObjectShasFromC
f344f58d GITServerHandler.m (Scott 2009-01-04 143) {

70befddd GITServerHandler.m (Scott 2009-03-22 144) //NSLog(@"GATHER COMMI
ad11ac80 GITPackUpload.m (Scott 2009-03-24 145)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 146) NSString *parentSha;
ad11ac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit *commit = [g
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ad11ac80 GITPackUpload.m (Scott 2009-03-24 148)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 149) //NSLog(@"GATHER COMMI

ad11ac80 GITPackUpload.m (Scott 2009-03-24 150)

56ef2caf GITServerHandler.m (Scott 2009-01-05 151) if(commit) {

56ef2caf GITServerHandler.m (Scott 2009-01-05 152)
56ef2caf GITServerHandler.m (Scott 2009-01-05 153)

Lle gincHo kopucHo. 3a3Buyal, BU OTPMMYETE MEPLUMM KOMITOM TOM
KOMIT, 3 KOO BMW CKOMilOBanu Kog, amke ue nepwuin pas, Konu Bu
3MiHIOBanu Ui pagky y ubomy danini. Git noBigOMNAsieE BaM NepLUnin KOMIT, B
SIKOMY BW Hanucanu Ui psagky, HaBiTh SKLWO Le cTanocs B iHWomy dansi.

[BilikoBUiA NOLLIYK

o6 aHoTyBaHHA dhavina gonomorno, Tpeba wob B cnovaTtky 3Hanu, ae
npobnema. AKWo BM He 3HaETe, WO 3namarocs, i 6yno 3pobneHo oecaTku
abo COTHiI KOMITIB BigTOAI SK BM TOYHO 3HaAnM, WO KOA npauloBas, BU
HaneBHO 3BepHeTecb Ao bisect no gonomory. KomaHaa bisect BuKoHye
[OBINKOBWUIA NOLUYK Yy BaLLii icTOpii KOMITIB, LWOO 4ONOMOrTM Bam BU3HAUUTH
SIKOMOra LBMALIe, SKUI KOMIT CIPpUYMHUB Npobnemy.

Ckaximo, BM LWOWNHO BMKManu Baw roToBMIA kop [0 BUPOBHMYOro
cepepoBsuLLa, Ta OTPUMYETE 3BiTM BaA NPO LLOCh, YOro He Byno y BaLloMy
cepenoBuLL po3pobku, | BU ragkm He MaeTe, YoMy kof Tak cebe NnoBoanTb.
Bu noeeptaetecb OO0 CBOro kody, i BUSIBMSIETbCS, LO BWM MOXeTe
BiATBOPUTU NpobBnemy, NpoTe He MOXEeTe 3PO3yMiTW, WO MpaLloe He Tak.
Bu posginseTte cBii kog HaBnin (bisect), wWo6 3'acysatn ue. CnodvaTky
BMKOHYemMO git bisect start, wo® posnoyatM npouec, MOTIM
ckopuctaemocs git bisect bad, wo6 nosigomuTh cnctemi, WO NOTOYHWIA
KOMIT 3namaHuii. Motim, BM MaeTe nosigomuTn bisect, konn BoctaHHe 6yB
BiJOMWIA rapHUin cTaH 3a gornomoroto git bisect good [good_commit]:

$ git bisect start

$ git bisect bad

$ git bisect good v1.0

Bisecting: 6 revisions left to test after this
[ecb6elbc347ccecc5f9350d878ce677feb13d3b2] error handling on repo

Git 3'acyBaB, wWwo Oyno 3pobneHo npubnmMsHo 12 KOMITIB MiXK
NO3HAYMHUM $IK OCTaHHIA rapHuMin KomiT (v1.0) Ta MOTOYHOK MNOraHoK
Bepcieto, Ta oTpumaB (checked out) cepeaHin ans Bac. Hapasi, Bu moxete
BMKOHATW BaLli TeCTH, OO AisHaTUCh, YK iCHYE Npobnema B LibOMY KOMITI.
AKWo icHye, TO BOHa BMHUKNA AeCb A0 LbOro cepeaHboro KOMITY; SIKLO X

[refDict setOb



3HeBagkeHHs 3 Git

Hi, TO Npobnema BUHKKNA NicNa cepeHbOro KOMITy. BuasnseTbcs, Wwo TyT
npobnemn Hemae, i M1 Kaxxemo npo ue Git 3a gonomoroto git bisect
good, Ta NPOAOBXKYEMO CBOIO MOAOPOX:

$ git bisect good
Bisecting: 3 revisions left to test after this
[b047b02ea83310a70fd603dc8cd7a6cd13d15c04] secure this thing

Tenep BM Ha iHWOMY KOMITi, NocepeanHi MiX LLOWHO NPOTECTOBaHUM Ta
BalLMM MOraHUMm KOMiTOM. By BMKOHyeTe TecTu 3HOB, Ta 3'ICOBYETE, LLIO
LbOro pasy KOMIT 3namMaHui, OTKe BW KaxeTe npo ue Git 3a 4ONOMOror
git bisect bad:

$ git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3c9bea38e09d82a5ce6014] drop exceptions table

Lleri komiT y nopsagky, i Tenep Git mae Bcto HeOOXiaHy iHdopmaLito, Lwob
BM3HA4MNTK, e BUHWMKNa npobnema. BiH nosigomnsie Bam SHA-1 nepLuoro
MoraHoro KOMmiTy, Ta nokasye AesKy iHdopmaLito Npo KOMIT Ta ski dhannu
Oyno 3MiHEHO B UbOMYy KOMITI, W06 BM MOMKM Ai3HATUCS, WO Takoro
cTanocs, Lo MOrNo CMpUYMHATK L0 Baay:

$ git bisect good

b047b02e383310a70fd603dc8cd7a6cd13d15c04 is first bad commit
commit b047b02ea83310a70fd603dc8cd7a6cd13d15¢c04

Author: PJ Hyett <pjhyett@example.com>

Date: Tue Jan 27 14:48:32 2009 -0800

secure this thing

1040000 040000 40ee3e7821b895e52c1695092db9bdc4c61d1730
f24d3c6ebcfc639b1a3814550e62d60b8e68a8e4 M config

Konn Bu 3aBepwwunu, Tpeba BukoHaTn git bisect reset, wob
nosepHyT HEAD Tyau, Ae Bu Bynu crnoyaTtky, iHaKwe BW OMUHUTECH Y
OVNBHOMY CTaHOBWLL:

$ git bisect reset
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Lle MOryTHin iHCTPYMEHT, WO MOXe [AONOMOITU MepeBipuTU COTHI
KOMITIB Ha HasiBHICTb Bagu 3a XBUNWHW. Hacnpasgi, AKWOo y Bac € CKpWT,
o nosepHe 0, SKLWO NPOEKT Yy rapHOMy cTaHi, Ta He 0, KO y noraHomy,
TO MOXNUBO MOBHICTIO aBTOMaTmM3yBath git bisect. Cnepuly, Bu 3HOBY
noeigomnsaeTe npomikok bisect: 3agaete Bigomi rapHuin Ta noraHwn
KoMmiTh. Lle moxHa 3pobuTun, aKwo gogatu ix 4o komaHau bisect start,
AKWo OaxaeTe: HaBediTb BiAOMWIA MOraHWMM KOMIT NepLunMm, a BigoMui
rapHuUi KOMIT ApYyruMm:

$ git bisect start HEAD v1.0
$ git bisect run test-error.sh

Lle aBTomatMyHO BUKOHae test-error.sh Ha KOXHOMY OTpMMaHoMy
KOMITi, OOKK Git He 3HaKde nepLuMid 3namaHuin KOMIT. Bu Takox moxeTe
BUKOHATW WOCb Ha KwTant make abo make test um WO 3aBrogHo, WO
BMKOHY€E aBTOMaTW4Hi TECTU A5 BacC.

Migmoayni

YacTo, nig yac poboTM 3 NPOEKTOM TpanmnsieTbCH, WO B HbOMY MOTPIOGHO
BUKOPUCTATW iHWKIK nNpoekT. Moxnueo, ue 6ibnioTeka, AKy XTOCb iHLUMMA
abo BM po3pobnseTe OKPeMo Ta BUKOPUCTOBYETE B AEKiNbKOX npoekTax. Y
UMxX cuTyauiax BMHMKAE nowupeHa npobnema: Bu OGaxaere maTu
MOXIMBICTb PO3rNsagaTv ABa NPOEKTU SIK OKPeMi, NpoTe BCE OAHO MaTu
MOXIMBICTb BUKOPUCTOBYBATW OAMH 3 iHLLOrO.

Ocb npuknag. YaBiTb, WO BM po3pobnsdete BebG-caWT Ta CTBOPHETE
Atom feeds. 3amicTb TOro, W06 NUcaTn BNacHW kog Ans reHepadii Atom,
BU BupillyeTe BukopucTatu Oibnioteky. Bw, BiporigHo, maTtumete abo
BKIIOUUTY Lien kof Sk 6ibnioTeky Ha KwTanT iHcTanauii CPAN abo Ruby gem,
abo ckonitoBaTM NporpamHWii KoL OO BMACHOrO [epeBa MPOEKTY.
Mpobnema 3i BknoYeHHsIM 6ibniotekn B ToMy, WO ii Oyge Baxko
HanalToBYBaTK SIK 3aBrogHO, Ta 4acTo CKMagHoO nocrayatu Ti, agxe Bam
[OBedeTbCA MNEepeKkoHaTUCb, WO KOXEH KNiEHT Mae Ui  6ibnioTeky.
Mpobnema 3 BKNIOYEHHAM KOAY A0 BALLOro BfACHOrO NPOEKTY nonsrace B
TOMy, Wo Oyab-AKi gonacoBaHi 3MiHW BaXKO 3nmMBaTW, KOMWU 3'sIBNAOTLCA
3MiHW OpuUriHanbHOro Koay.

Git HamaraeTbCa BUPILLMTK L0 Npobnemy 3a AOMOMOrow nigmoaynis.
Migmogyni go3BongATb 36epiratn peno3nTopin Git y niganpekTopii iHWoro
Git penosuTopito. Lie go3sonse Bam 3pobuTh KIMOH iHLWOro peno3nTopito 40
NPOEKTY Ta TPUMaTK BaLLi KOMITU OKPEMO.



Migmoayni

OcHoswu nigMoaynis

Mu posrngHemo po3pobKy MNpPOCTOro MpoekTy, sikmi Byno po3dbuto Ha
rONOBHUIM NPOEKT Ta AeKinbKa NignpoeKTiB.

MouyHiMO 3 pgogaBaHHA iCHyYOro penosuTopito Git gk nigmoayns
penosuTopito, Hag skum My npautoemo. Wo6 gogatm HoBuin migmogynb,
BMKoOpuUcTanTe komaHgy git submodule add 3 URL npoekTy, 3a sikum Bu
GaxxaeTe novaTtu cnigkysaTtu. Y gaHomy npuknagi, My gogamo 6ibnioteky
“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 0), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

be3 gopaTtkoBuX onui, AupeKTopii, B Sk nigMoayni AoAalTbCA K
NignNpPoeKTN, Ha3nBaKTLCA Tak camo, SK i peno3nTopin, y JaHOMYy BUMALKy
“DbConnector”. Bu MoxeTe gogaTu iHWMWI WNSAX HAaNPUKIHL KOMaHaW, SKLWo
GaxaeTe, Wo6 nigMoaynb AOAABCH B iHLUE MicLe.

Akwo BukoHaTth 3apa3 git status, Bu nomiTuTe gekinbka peyen.

$ 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

Mepwe, wo Bnagae B OKO—HoOBWK cpann .gitmodules. Le
KOHQpirypauiviimi cann, wo 36epirae BigobpaxkeHHss mMixx URL npoekTy Ta
nokanbHOo NiAANPEKTOPIED, B SIKY MOro 6yno oTpumaHo:

$ cat .gitmodules
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
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Axkwo y Bac gekinbka nigmoaynis, To y davini 6yge gekinbka 3anucis.
Baxnueo 3ayBaxuty, WO uUer dann 3HaxoauTbCA nNigd BepCiiHUM
KOHTponem, €K 1 iHWi dannm, Hanpuknag dann .gitignore. BiH
HaACUNaETLCA Ta OTPUMYETLCH 3 PELUTOK MPOEKTY. Takum YMHOM iHLLi
noan, K- KNOHYIOTb UeW MpOoeKT, 3HalTb 3BigKM OTPUMATU MNPOEKTM
nigmoayni.

Ockinbky iHWi Noay cnepluy ByayTb KNoHyBaTy Ta oTpumysaTh 3mibn 3 URL y
dpaiini .gitmodules, nepekoHaiitecs, Wo BoHW MatoTb AocTyn Ao usoro URL,
Akwo moxeTe. Hanpuknag, sikwo URL, no sikoro Bu Hagcunaete amiHy, Ta URL,
[0 SIKOTO iHLWI MakoTb AOCTYN, Pi3Hi, TO BUKOPUCTOBYWTE TOW, A0 SKOTO iHWi MaloTb
poctyn. Bu moxeTte nepenvcaty Le 3Ha4YeHHs oKanbHO Afst BMacHOro
BMKOpUCTaHHS 3a gonomoroto git config submodule.DbConnector.url PRI-
VATE_URL.

IHWW enemeHT y Buapyui git status — gupekTopisa npoekty. AKwo
BUKOHaTW ans Hei git diff, nobaummo wocsk uikase:

$ git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector

new file mode 160000

index 0000000..c3f01dc

--- /dev/null

+++ b/DbConnector

@@ -0,0 +1 @@

+Subproject commit c3f01dc8862123d317dd46284b05b6892c7b29bc

Xoya DbConnector € nigavpekTopieto y Bawin pobouinn gupekTopii, Git
po3rnggae ii sk nigMoaynb, Ta He CrigKye 3a il BMICTOM, JOKU BU HE B Hil.
HatowmicTb, Git po3rnsgae ii Kk OKpeMUn KOMIT 3 TOro PENo3nTopIto.

Akwo BM GaxaeTe TPOXM rapHIWOro BUrNS4y pisHMUi, TO nepegavite
onujto --submodule go git diff.

$ git diff --cached --submodule

diff --git a/.gitmodules b/.gitmodules
new file mode 100644

index 0000000..71fc376

--- /[dev/null

+++ b/.gitmodules

@@ -0,0 +1,3 @@

+[submodule "DbConnector"]

+ path = DbConnector



Migmoayni

+ url = https://github.com/chaconinc/DbConnector
Submodule DbConnector 0000000...c3f01dc (new submodule)

Konu Bn 36epexeTe KOMIT, B nobaunTe LWOCh Take:

$ git commit -am 'added DbConnector module'
[master fb9093c] added DbConnector module
2 files changed, 4 insertions(+)

create mode 100644 .gitmodules
create mode 160000 DbConnector

3BepHIiTb yBary Ha npasa gocTyny 160000 ans enemeHTy DbConnector.
Lle cneuianbHi npaBa goctyny B Git, WO O3HayawTb, WO BW 3anucyere
KOMIT SIK AMPEKTOPIt0, @ He NPOCTO NigAMpeKTopito abo dain.

KnoHyBaHHs NpoeKkTy 3 nigmoaynsamu

Tenep MM 3poOGUMO KIMOH MPOEKTY 3 nigmopynem y Hbomy. Komu Bu
KINOHYy€eTe Takuii NPOEKT, TO OTPUMYETE OUPEKTOPII AN nigmoaynis, NpoTte
XOAHAa 3 HUX Hapasi He MICTUTb doainnis:

$ 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...

$ cd MainProject

S 1s -la

total 16

drwxr-xr-x 9
drwxr-xr-x 7
drwxr-xr-x 13
-TW-F--r--
drwxr-xr-x
-TW-r--r--
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x 4

AW ELNPRE

schacon
schacon
schacon
schacon
schacon
schacon
schacon
schacon
schacon

$ cd DbConnector/

$ 1s
$

done.

staff
staff
staff
staff
staff
staff
staff
staff
staff

306
238
442

92

68
756
102
136
136

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

17
17
17
17
17
17
17
17
17

15:
15:
15:
15:
15:
15:
15:
15:
15:

21 .
21 oo

21
21
21
21
21
21
21

.git
.gitmodules
DbConnector
Makefile
includes
scripts

src
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OupexkTopito DbConnector CTBOPeHO, NPOTe BOHa MOPOXHS. Bu maete

BMKOHATW OBi komaHau: git submodule init wo6 npoiHiuianizyBaTty Baww
harin nokanbHOW KOHdpirypauii, Ta git submodule update, wo6
oTpUmaTW BCi AaHi 3 TOro NPOeKTy Ta NeperTn OO BiONOBIAHOrO KOMITY,
SIKUI BKA3aHO Y BaLLIOMY FONTIOBHOMY MPOEKTI.

$ git submodule init

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for
$ git submodule update

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta 0), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892c7b29t

Tenep nigaupekTopiss DbConnector came B TOMYy CTaHi, B koMY BW ii

36epernu B KOMITi paHiwe. OgHak, iCHye iHLWNA, TPOXM MPOCTILMIA cnocio

3pobuTn Ue. Akwo nepenaTtn --recursive Ao komaHau git clone, BoHa
aBTOMaTM4HO 3pobuTh iHiliani3auito Ta OHOBWUTb KOXEH nigMoaynb Yy
penosunTopii.
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$ 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
Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta 0), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892c7b29t



PoGoTa Hap npoekToM 3 nigmoaynsmMm

Tenep y Hac € konisg MpoekTy 3 nigmMoaynsiMu B HbOMY i MW Bygemo
cnisnpauioBatM 3 iHWWMW Yy4YacHMKaMW KOMaHAM $K Hag TONOBHUM
NPOEKTOM, SK i Hag NPOEKTOM migMoayneM.

OTPUMAHHA 3MIH 3 MEPLWIOOXXEPEJIA

HavnpocTiwa mogens BUKOPUCTaHHA NiAMOAYNIB Y MPOEKTi — NpocTo
KOpUCTyBaTUCb NIONPOEKTOM Ta OTPUMMYBATUM OHOBMEHHS 3 HbOrO
NoAeKonu, MpoTe He 3MiHIBaTW HiYoro y cBOIW Konil. Po3arnsHeMO TyT
NpoCTUI Npuknag.

Axkwo By BaxaeTe NepesipuTu, YN € LWOCh HOBEHbKe y migmoayni, To
MOXeTe MepenTn Jo horo gupektopii Ta BukoHatn git fetch Ta git
merge 3 Minkow mprepena, Wob OHOBMTU NOKanbHUIA Kog,.

$ git fetch
From https://github.com/chaconinc/DbConnector
c3f01dc..d0354fc master -> origin/master

$ git merge origin/master
Updating c3f01dc..d0354fc
Fast-forward

scripts/connect.sh | 1 +
src/db.c | 1+

2 files changed, 2 insertions(+)

Tenep, sKWO BM NepengeTe Ha3a A0 rONOBHOMO NPOEKTY Ta BUKOHAETE
git diff --submodule, To nobaunTe, Wo nigMoaynb Gyno OHOBMEHO, Ta
OTPUMAETE CMMUCOK KOMITiB, AKi Oynn A0 HbOro gogaHo. Akwo BU He
baxaetre HabupaTtu --submodule wopasy npu BuKoHaHHi git diff, TO
MOXeTe BCTaHOBUTWU LUe TUMOBMM (DOPMATOM, KO BCTaHOBUTE 3MiHHY
KoHdpirypauii diff.submodule y 3HaueHHs “log”.

$ git config --global diff.submodule log
$ git diff
Submodule DbConnector c3f@idc..d0354fc:
> more efficient db routine
> better connection routine

Akwo 3apas 3pobuT KOMIT, BM 3MyCcUTE NigMOAYMb OTPMMYBaTU HOBUIA
KoA, KONnW iHLi OHOBNATLCS.

Migmoayni
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Takox icHye npocTiwni mMeToq Lue 3pobuTH, SKWO BaM HE XOYeTbCs
BPYYHY OTpMMyBaTW Ta 3nNMBaTh 3MiHW OO0 NiAANPEKTOPIl. AKWO BMKOHATU
git submodule update --remote, Git neperige oo Bawumx nigMoaynis Ta
OTpMMae 1 OHOBUTbL 3a Bac.

$ git submodule update --remote DbConnector
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
3f19983..d0354fc master -> origin/master
Submodule path 'DbConnector': checked out 'd0354fc054692d3906c85c3af05ddce39al1c06/

Bes pogaTkoBMX HanawTyBaHb, LS KOMaHAa BBaXae, WO Bu Gaxaete
OHOBUTM CBOIO KOMitO 3 TinkvM master penosutopito nigmoayns. OgHak, Bu
MOXETe BCTAHOBUTU $IKYCb iHLWY, AKWO OGaxaete. Hanpuknag, sKwo Bu
xoyete, wob nigmoaynb DbConnector cnigkyBaB 3a rinkow “stable” ceBoro
peno3nTopito, BU MoXeTe 3afdaTtu ue abo y ganni .gitmodules (wob BCi
iHLWI Takox cnigkyBanu 3a Heto), abo NpocTo B nokanbHoMy danni .git/
config. YcraHoBimo rinky y cdanni .gitmodules:

$ 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 'c87d55d4c6d4b05ee34fbc8cb6f7bf4585ae66¢8

Axwo nponyctutn -f .gitmodules, komaHga 3pobuUTb 3MiHM NuLwe Ans
Bac, MpoTe HaneBHO O6inbw po3ymHO 30epiraTy Ul iHopmauito B
penosunTopil, Wob yci iHwi pobunu Te came.

Hapasi npu BuMkoHaHHI git status, Git nokaxke Ham, WO € HOBi KOMITK
(“new commits”) y nigmoayni.

$ git status
On branch master
Your branch is up-to-date with 'origin/master'.



Migmoayni

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"
Akuwo BM BCTaHOBWUTE HanawTyBaHHA status.submodulesummary, Git
TaKOXX NoKaxxe BamM KOpOTKMI;I BUKINag 3MiH Yy FIiLI,MOLI,yﬂFlXZ
$ git config status.submodulesummary 1
$ git status
On branch master

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

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)
modified: .gitmodules
modified: DbConnector (new commits)

Submodules changed but not updated:

* DbConnector c3f0idc...c87d55d (4):
> catch non-null terminated lines

Tenep, sKkwo BukoHaTu git diff, mm nobaummo sk Hawi 3MiHWM Yy
danni .gitmodules, Ak i Oekinbka KOMITIB, siKi MW OTpMManu Ta roToBi
36epertu 4o HaLoro NPOeKTy NiAMOAYNS.

$ git diff
diff --git a/.gitmodules b/.gitmodules
index 6fcOb3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f01dc..c87d55d:
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catch non-null terminated lines
more robust error handling
more efficient db routine
better connection routine

Lle oyxe dariHo, agke MM MOXeMO ©OaunTy >XypHan KOMITIB, SKi
36upaemocs 36epertu B kKOMITi B Hawomy nigmogyni. Nicna 36epexeHHs
TakoX MOXHa nobaudnTu Lo iHdopmaliito 3a gonomoroto git log -p.

$ git log -p --submodule

commit Qa24cfc121a8a3c118e0105ae4ae4c00281cf7ae
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..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f01dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

Bes popaTtkoBux onuiii Git cnpobye oHOBWTU BCi Balli migmoayni npu
BMKOHaHHI git submodule update --remote, omxe skwo y Bac ix 6araTo,
TO MOXNMBO BapTO Nepeaartu iM’'a came TOro nigmoayns, skun su 6axaerte
OHOBUTH.

POBOTA 3 niaMmoaynAmm

Llinkom iMOBIpHO, SKLLO BM BUKOPWUCTOBYETE NigMoayrni, B poburte ue, 60
Hacnpasai 3bupaeTecb nmpauloBaTv Hag KOAOM MiAMOAYNS OAHOYAaCHO 3
npaueto Hag KOAOM Y rofloBHOMY MPOeKTi (Y44 OgHOYacHO Hapj Aekinbkoma
nigmoaynamu). lHakwe, iMOBIpHO 3amicTb nigmoaynis Bn 6 BuKopucTanu
NpOCTiWYy CUCTEMY KepyBaHHSA 3anexHocTaMu (Taky sk Maven um Ruby-
gems).
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Omxe, Tenep po3rnsHbMO NPUKNaga TOro, ik MOXHa PoOMTU 3MiHU B
nigMoaynsix y TOW >Xe 4ac, sk i B rofloBHOMY NpoekTi, Ta 306epiratn n
ny6nikysaTu Ui 3MiHM 0QHOYaCHO.

Hoci, konu mMn BMKOHyBanu komaHgy git submodule update w06
oTpUMaTK 3MiHM 3 peno3unTopiiB nigMoaynis, Git 6paB 3miHM Ta OHOBMOBaB
dannun y nigomMpekTopisax, NpoTe 3anuwias Nigpeno3nTopii y Tak 3BaHOMY
cTaHi “BigokpemneHun HEAD” (detached HEAD). Lie osHavae, wWwo Hemae
nokaneHoi rinkn (K “master”, HaNpuknag), ska cnigkye 3a amiHamu. OTxe
Oyab-sKi 3MiHK, WO BM 3p0bUTeE, TAKOX HE BIACNIAKOBYHOTLCS.

Wo6 HanawTyBaTtM nmigmogyni gns nerwoi po3pobku, Tpeba 3pobutn
OBi peyi. Bam Tpeba nepelitn B KOXeH MigmMmoAyrnb Ta NepekntouyMTUCb Ha
rinky, Hag kot BuM Oygete npaudtoBatu. [NoTim Tpeba ckasaTtu Git, Wwo
pobutn, skwo 3pobneHo 3miHW, a git submodule update --remote
OTpUMye 3MiHM 3 neplogxepena. € BapiaHT 3nuBaTM iX 3 BaLLOK
nokanbHol poboTot, abo cnpobyeaTn nepebasyBaTy Bally JOKanbHY
po60Ty NOBEPXY HOBMX 3MiH.

Cnepwy, nepengiMo [0 AMpekTopii  Haworo nigmogyns Ta
NepeKnYMMOCh A0 FifKu.

$ git checkout stable
Switched to branch 'stable'

Cnpobynmo BapiaHT “snuBaTtun”. LLo6 3agatv 1Oro Bpy4YHY, MOXHa
NpoCTO AoAaTH Onuilo - -merge A0 BUKNMKY update. TyT My nobaunmo, Lo
Oyna 3miHa Ha cepBepi LbOoro nigMoayns, i ii 3nuTo.

$ git submodule update --remote --merge
remote: Counting objects: 4, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector

c87d55d..92c7337 stable -> origin/stable

Updating c87d55d..92c7337

Fast-forward

src/main.c | 1 +

1 file changed, 1 insertion(+)

Migmoayni

Submodule path 'DbConnector': merged in '92c7337b30ef9e0893e758dac2459d07362ab5ea’

Axwo mu nepengemo oo gupektopii DbConnector, To Tam BXe 3nUTi HOBI
3MiHM 00 Hawoi nokanbHOI rinku stable. Tenep nogmeiMocs, WO
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CTaHeTbCs, KoM MK 3poOMMO BRacHi NokanbHi 3MiHM go 6GibnioTtekun, a
XTOCb iHLWWIA Hagilwne iHWi 3MiHM 4O cepBepy B TOW e 4ac.

$ cd DbConnector/

$ vim src/db.c

$ git commit -am 'unicode support'
[stable f906e16] unicode support
1 file changed, 1 insertion(+)

Tenep, SKWO MW OHOBMMO Haw nigmodynb, TO nobBayumo, Lo
CTaHeTbCH, SAKWO MU 3pOo0UNM NoKanbHi 3MiHW, @ NEPLUOAXEPENO TaKoX
Mae 3MiHW, siki Ham Tpeba ob’egHaTu.

$ git submodule update --remote --rebase

First, rewinding head to replay your work on top of it...

Applying: unicode support

Submodule path 'DbConnector': rebased into '5d60ef9bbebf5a0c1c1050f242ceeb54ad58de

Akwo Bu 3abynu nepegatun --rebase un - -merge, Git NPOCTO OHOBUTL
nigmoayne go Toro, wo 6 Tam He Oyno Ha cepsepi, Ta nepesege Ball
NPOEKT [0 CTaHy BigokpemreHoro HEAD.

$ git submodule update --remote
Submodule path 'DbConnector': checked out '5d60ef9bbebf5adc1c1050f242ceeb54ad58das

Akwo Take cTaHeTbCs, He XBUNIOWTECHb, BU MOXETe MPOCTO MepenTy
Hasag 0O OMPEKTOpIl Ta 3HOBY MEPErTN OO FifkK (sKka AOCi MICTUTL Bally
poboTy) Ta 3nutn abo nepebasyBatn origin/stable (4n sk Ha3MBaeTbLCA
Big[aneHa rinky, gka Bam noTpibHa) Bpy4yHy.

Akwo BM He 30epernu cBOI 3MiHM B KOMITI Y migmogyni, Ta BUKNUKanm
OHOBINEHHA nigMoayns, fke Npu3Beno A0 MOMUNOK, Git oTpumae 3miHu,
npoTe He nepenuLle He3bepexXeHi 3MiHM Y AMpeKTopii nigMogyns.

$ git submodule update --remote
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 4 (delta 0), reused 4 (delta 0)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
5d60ef9..c75e92a stable -> origin/stable
error: Your local changes to the following files would be overwritten by checkout:
scripts/setup.sh



Migmoayni

Please, commit your changes or stash them before you can switch branches.
Aborting
Unable to checkout 'c75e92a2b3855c9e5b661915308390d9db204aca’ in submodule path 'DbConnector

Akwo BM 3pobuUnNU 3MiHM, WO MPU3BENM A0 KOHMNIKTY 3 YMMOCb 3
nepLuompxkepena, Git noBiaoMUTb NPo Lie Nig Yac OHOBMEHHS.

$ git submodule update --remote --merge

Auto-merging scripts/setup.sh

CONFLICT (content): Merge conflict in scripts/setup.sh

Recorded preimage for 'scripts/setup.sh'

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

Unable to merge 'c75e92a2b3855c9e5b661915308390d9db204aca' in submodule path 'DbConnector'

Tenep BM MOXeTe neperiTun OO OMPEKTOpii nigMoayns Ta BUMPaBUTU
KOHQIIKT, SK | 3a3BMYai.

MYBMIKAUIA 3MIH 3 NIAMOAYINA

Tenep y Hac € AKicb 3MiHM B gupeKkTopil nigMoayns. [eski 3 HUX npuiwnm
3 neplliofxepena npu OHOBMEHHAX, a iHWIi 3pobneHi nokanbHO Ta He
OOCTYMHi MOKMLLO HIKOMY, afiXXe MW iX LWe He Haacunanw.

$ git diff

Submodule DbConnector c87d55d. .82d2ad3:
> Merge from origin/stable

updated setup script

unicode support

remove unnecessary method

add new option for conn pooling

vV V V Vv

£AKWwo cTBOPMTU KOMIT Y FTONIOBHOMY MPOEKTI Ta HagicnaTtu noro, ane He
Hagicnatu TakoX 3MiHM nigMoayns, iHWi npu cnpobi oTpumaTty 3MiHK
noTpanmnsATb Yy Xamnemny, OCKNbKM y HWX He Oyde HisKoi MOXNIMBOCTI
oTpUMaTK 3MiHW NigMoAyns, Bid AKUX 3anexuTb NpoekT. Lli 3miHn icHytoTb
nviwe B HaLUi/ foKanbHil Koni.

LLlo6 nepekoHaTUCb, LLO TAKOro He CTAHETbCS, BU MOXeTe NonpocuTy
Git nepeBipuTk, WO BCi nigmogyni Oynu BigNOBIQHO HagicnaHi nepepg
HaZcunaHHAM ronoeHoro npoekty. KomaHga git push npuiimae aprymeHT
--recurse-submodules, 9dkuii MoOXHa BcTaHoBUTM abo B “check”
(nepeBiputn) abo B “on-demand” (3a notpeboto). Onuis “check” amycutb
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push npocTto 3ynUHUTMCA 3 MOMWIKOK, SKWO Oyab-ski 30epexeHi B
nigmoayni 3amiHM He Bynu HagicnaHi.

$ git push --recurse-submodules=check
The following submodule paths contain changes that can
not be found on any remote:

DbConnector

Please try

git push --recurse-submodules=on-demand
or cd to the path and use

git push

to push them to a remote.

Ak 6aunte, Ham TakoX HagaHO KOPWUCHI nmopagu LOAO TOro, Lo MU
MoXemMo 3pobutn gani. [lpocTuin BapiaHT — nepenTn L0  KOXHOro
nigMoayna Ta BpyYHy HagicnatM 4o BigganeHux cxoeuu,, o6
nepeKkoHaTUCb, WO BOHWM AOCTYMHI 330BHi, Ta NOTIM 3HOBY cnpobyBaTu
HagicnaTw.

IHWWIA BapiaHT — BMKOpPUCTATM 3HA4YeHHs1 “on-demand”, Wo cnpobye
3pobuTn Te came 3a Bac.

$ 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 | 0 bytes/s, done.

Total 9 (delta 3), reused 0 (delta 0)

To https://github.com/chaconinc/DbConnector
Cc75e92a..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 | 0 bytes/s, done.

Total 2 (delta 1), reused 0 (delta 0)

To https://github.com/chaconinc/MainProject
3d6d338..9a377d1 master -> master

Ak TyT MOxHa nobaunTu, Git nepenwos go nigmogdyns DbConnector Ta
Hagicnae 1oro nepea TWM, SK HaACMNATKM TOMOBHWMIA MPOEKT. AKWOo



Hapgicnatu nigmMoaynb 4YOMYCb He BAACTbCH, Ha[CUIAHHS TONOBHOMO
NPOEKTY TEX HE BAACTLCS.

3IMMMBAHHA 3MIH Y nigMOoayni

AKWwo BU 3MIHWMAW NOCUnaHHA NigMOAYNs O4HOYACHO 3 KUMOCH iHLIWUM, TO
MOXYTb BUHWKHYTM npobnemu. ToOTo, 4Kwo icTopii nigmogyns
posiiwnuca Ta 36epexeHi B KOMITax Ha HaanpoekTy, Lo posiiwnucs,
BMNPaBUTK Lie MOXXe NOTpebyBaTu AESKNX 3YCUTb.

Akwo ogmH 3 KOMITIB € MpsAMUMM  MpPeakom  iHWOoro  (3nvMBaHHS
nepemoTyBaHHsAM), TO Git NpOCTO BMOEpPE OCTaHHIN Asi 3NMBaHHS, OTXe Le
cnpautoe 6e3 npobnem.

OpHak, Git He cnpobye 3pobuTW HaBiTb MPOCTOro 3NMBaHHA. AKLWO
nigmMoayrnbHi KOMITM PO3iALLINMCA Ta iX HeOOXiAHO 3nMBaTK, BU OTpUMacTe
LLIOCb Take:

$ 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

Migmoayni

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.

Omxe, No cyTi, cTanocs HacTynHe: Git 3po3ymiB, LLO ABi 3anMcaHi TOYku
rinok B icTopii niamoayns, Wo posinwnucd, maTb 6yTn 3nuTi. Lle BugHo 3
“merge following commits not found” (3nMTTA nmicna KOMITIB He 3HaWAEHO),
LLIO BaXKKO 3pO3yMiTW, NPOTE MU HEBAOB3i BCE NOSICHUMO.

o6 BupiwmnTn Nnpobnemy, Bam Tpeba 3po3ymiTi, Yy SKOMY CTaHi MalTb
OyTu nigmoayni. Git gae Ha gmMBo mano iHgopmauii, wob Bam JONOMOrTH:
HaBiTb He nokadye SHA-1 komiTiB 3 060X cTOpiH icTopii. Ha wacts,
3pO3yMiTh Lie He cknagHo. Akwo BukoHat git diff, To moxHa oTpumatn
SHA-1 komiTiB, 3anMcaHnx B 060X rinkax, siki BU HaMmaranucs 3nuTu.

$ git diff
diff --cc DbConnector
index eb41d76,c771610..0000000
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--- a/DbConnector
+++ b/DbConnector

Omxe, B gaHomy Bunagky, eb41d76 —ue KomiT y Hawiomy nigmoayni,
AKAA MU Manu, a c771610 —komiT, sk GyB y nepwomkepeni. AKWo
nepenTv OO0 AMpeKTopii nigmoadyns, BoHa BXe Mae Oyt Ha eb41d76,
OCKiNbKM 3NMBaHHSA ii He Mano yinatn. AKWO 3 SKOICb NPUYUHN Lie He TakK,
BV MOXeTe NPOCTO CTBOPUTK Ta NepenTn OO FifkK, WO BKa3ye Ha HbOrO.

Baxnmeum € SHA-1 komiTy 3 iHworo 6oky. BiH € Tum, Wwo Bam Tpeba
3NMTKM Ta po3e’a3atn. Bu moxete abo npocTto cnpobyeatn 3pobutn
3nuBaHHA 3 SHA-1 6e3nocepeaHbo, abo CTBOPUTHU TinKy AN HbOro, a NoTiM
cnpobysaTtu i 3nnTU. M1 pekoMeHAYeEMO OCTaHHE, HaBiTb SAKLWO Le nue
3po6UTb NOBIJOMIEHHST KOMITY rapHimnm.

OTxe, Tenep My NeperngemMo 4o AMpeKTopii NigMoaynsi, CTBOPUMMO Fifnky
Ha 6asi gpyroro SHA-13 git diff Ta Bpy4Hy sinnemo.

$ 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.

Tenep My oTpMManu BRacHe KOMIT, OTXXe SKWO WMOro pos3e’si3aTn Ta
30epertm y KOMITi, MOTIM MOXHa MPOCTO OHOBUTU TONIOBHUA MPOEKT
pes3ynbTaTom.

$ vim src/main.c ©

$ git add src/main.c

$ git commit -am 'merged our changes'
Recorded resolution for 'src/main.c'.
[master 9fd905e] merged our changes

$cd .. O

$ git diff ©

diff --cc DbConnector

index eb41d76,c771610..0000000
--- a/DbConnector

+++ b/DbConnector



Migmoayni

@e@ -1,1 -1,1 +1,1 Q@@

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit c77161012afbbel1f58b5053316ead08f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43diee550f16a30e825a

$ git add DbConnector @

$ git commit -m "Merge Tom's Changes" ©
[master 10d2c60] Merge Tom's Changes

© Cnepluy po3s’sai3yeMo KOHMMIKT

© [oTiM NoBEPTAEMOCH [0 ANPEKTOPII FONOBHOrO NPOEKTY
© MoxeMo 3HoBY nepesipnTh SHA-1

O Po3s’azyemo nigmMoaynb y KOHMIKTi

© 36epiracMo B KOMITi HaLLIE 3MMBaHHS

Lle moxe GyTn Tpoxm 3annytaHo, MpoTe HacnpaBhi He Take Bxe W
cknagHe.

LlikaBo, WO € e oanH BUNagokK, skuii obpobnsie Git. AKWO iCHYye KOMIT
3NuTTA y AMpeKTopii nigMogyns, WO MiCTUTb obuaBa KOMiTM Yy CBOIN
icTopii, Git 3anNponoHye MOro sk MOXNMBE PO3B’A3aHHsA. BiH GauuTb, wWo
KOMWCb Y NPOEKTi NiAMOAYNSA, XTOCb 3MMBaB Fiflkn 3 LMW ABOMa KOMiTamu,
OTXE MOXITMBO BaM CaMe BiH i NOTpibeH.

Ocb YoMy noBiAOMIEHHA NOMUIKK paHiwe 6yno “merge following com-
mits not found”, agxe BiH He 3Mir LbOro 3pobuTu. Lle 36muBae 3 naHTenuky,
OCKinbku xTo 6 oYikyBaB, Lo Git HamaraeTbcsA Le 3pobuTn?

AKWo BiH 3Hange €aVHUIA NPUAHATHUIA KOMIT 3NUTTS, BU nobaynTe LWoch
CXOXe Ha:

$ git merge origin/master

warning: Failed to merge submodule DbConnector (not fast-forward)
Found a possible merge resolution for the submodule:
9fd905e5d7f45a0d4cbc43d1ee550f16a30e825a: > merged our changes
If this 1s 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
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CONFLICT (submodule): Merge conflict in DbConnector
Automatic merge failed; fix conflicts and then commit the result.

Bam TyT NponoHyeTbCS OHOBUTU iHAEKC, HIOMTO BM Bynu BUkoHanM git
add, wo ounctutb KoHdMiKT, a noTim 3pobutn KomiT. OpgHak, Bawm,
HaneBHO, HE BapTO LbOro pobutn. Bu moxeTe Tak camo fnerko nepenTtun Ao
aupekTopii nigmoaynd, nobaynti, B YOMy pi3HMUA, nepeMoTaT 40 Lboro
KOMITY, HaNeXHMM YMHOM MOro NepeBipunTH, a NoTim 3bepiratn Le B KOMITI.

$ cd DbConnector/

$ git merge 9fd905e
Updating eb41d76..9fd905e
Fast-forward

$cd..
$ git add DbConnector
$ git commit -am 'Fast forwarded to a common submodule child'

Lle nocsrae takoro came pesynbTtaTy, NpoTe, NPUHANMHI, TaKUM YUHOM
MOXIMBO MEPECBIAYMTUCH, WO KOA4 Y BalloMy nigMoayni npauoBaTuMe,
KOMK BM 3aKiH4mMTE.

Mopaagu wono nigmoaynis

€ [Oekinbka peyen, WO MOXyTb JAewo mnonerwutn Bawy poboty 3
nigMmoaynamu.

A4 KOXXHOIo nigMoaynA (SUBMODULE FOREACH)

€ komaHga foreach (gnsi KOXHOrO), WO AO3BONSE BUKOHATM OOBINbHY
KOMaHay B KOoXHOMy nigmogyni. Lle moxe ©yTn AiNCHO KOPUCHUM, AKLLO Y
Bac b6arato nigmoaynis B O4HOMY MPOEKTI.

Hanpuknag, ckaximo, Bu Gaxaete posnoyaty npauioBatv Hag HOBUM
(OYHKLiOHaNOM 4YM BUMPAaBMEHHSIM, @ Y Hac He 3akiH4eHa poboTa Hag
Aekinekoma nigmogynamu. Mu Moxemo nerko cxosaTu BClo poboTy B yCix
nigMmoaynsx.

$ git submodule foreach 'git stash'
Entering 'Cryptolibrary'

No local changes to save

Entering 'DbConnector'



Migmoayni

Saved working directory and index state WIP on stable: 82d2ad3 Merge from origin/stable
HEAD is now at 82d2ad3 Merge from origin/stable

MMoTiM MM MOXemMO CTBOPWUTM HOBY FifKy Ta NepenTn OO0 Hei B YCiX
niamoaynax.

$ git submodule foreach 'git checkout -b featureA'
Entering 'CryptolLibrary'

Switched to a new branch 'featureA'

Entering 'DbConnector'

Switched to a new branch 'featureA'

Bu Bxonunu cyTtb. Takox BM MOXeTe oOTpumaTtu rapHy ob’egHaHy
Pi3HULIO TOro, WO 3MIHWMOCS Y FOMOBHOMY MPOEKTI Ta y BCiX NigMoaynsx,
LLIO MOXe Oyau OiACHO KOPUCHUM.

$ git diff; git submodule foreach 'git diff'

Submodule DbConnector contains modified content

diff --git a/src/main.c b/src/main.c

index 210flae..1f0acdc 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));
i)
+

char *url_decode_parameter_name(const char **query)
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struct strbuf out = STRBUF_INIT;

Ak TYT MOxHa 6aunTtn, Mu BuM3HaAYaeMo QYHKUilO B nigMmoayni Ta
BMKINMKAEMO i 3 FONOBHOro NpoekTy. Lle, oueBnaHO, cnpoLleHnin npuknaa,
npoTe, CnoAiBaemMoch, WO BiH A€ BaM 3pO3yMiTH, HACKiNbKM Le Moxe byTu
KOPUCHUM.

KOPWCHI NCEBOOHIMMW

MoxnvBo, BamM 3axo4eTbCsl HanawTyBaTu Aesiki NCEeBAOHIMU, Ans AesSKuNX 3
UMX KOMaHf, OCKiNbKM BOHM MOXYTb OyTM OoBOMi OOBrMMW, Ta BU He
MOXeTe nepeaatun GinbLocTi 3 HUX onuii, Wob 3pobuTn ix TunoBumu. Mu
pO3rNsHyNM HanawTyBaHHA ncesBgoHimiB y “lNceBaoHiMK Git”, npoTe, ocb
npuknag Toro, Lo Bu MoxeTe 3abaxaTtn 3pobuTtu, sKLo nnaHyete 6araTo
npautoBaTty 3 nigMoaynamu B Git.

$ git config alias.sdiff '!'"git diff && git submodule foreach 'git diff'"
$ git config alias.spush 'push --recurse-submodules=on-demand'
$ git config alias.supdate 'submodule update --remote --merge'

Taknm YMHOM, MOXXHa NPOCTO BUKOHATKU git supdate, konu Bam Tpeba
oHOBUTKM nigmogyni, abo git spush, wWob HagicnaTv 3miHM 3 NepeBipKoto
3anexHux nigMoaynie.

Mpo6nemu 3 nigmoaynamm

MpoTe, BUKOpUCTaHHA NigMoayniB He € 6e3xmapHUM.

Hanpuknag, nepeknoyYeHHs TiNoK 3 MigmMmoaynsaMu B HUX TaKOX MOXe
OyTM xuTpomygpum. AKWO BM CTBOpUTE HOBY TrifKy, gogacte Tyau
nigMoaynb, Ta NOTIM NepeKNoYNTECH Ha3aa Jo rinku 6e3 nigmoayns, y Bac
poci byae npucyTHA OMPEKTOpis MigMOAynsi, sk HEeCcynpOBOMAXYyBaHa
OupekTopist:

$ git checkout -b add-crypto
Switched to a new branch 'add-crypto'
$ git submodule add https://github.com/chaconinc/CryptoLibrary

Cloning into 'CryptolLibrary'...

$ git commit -am 'adding crypto library'
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[add-crypto 4445836] adding crypto library
2 files changed, 4 insertions(+)
create mode 160000 CryptolLibrary

$ git checkout master

warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master'

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

$ git status
On branch master

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

Untracked files:
(use "git add <file>..." to include in what will be committed)

CryptoLibrary/

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

Buoanutn anpektopito He CknagHo, npoTe Te, Lo BOHa J0Ci €, MOXe
306uBaTV 3 NaHTENUKy. AKLWO BMOAAnNuUTK ii, Ta NOTiIM NEPEKMYMTUCS Ha3asg
[0 TinKK, sika MiCTUTb NigmMoAysb, AOBeAeTbCs BUKOHATU submodule up-
date --init, Wo6 3HOBY HAMOBHWTH ii.

$ git clean -fdx
Removing CryptolLibrary/

$ git checkout add-crypto
Switched to branch 'add-crypto'

$ 1s CryptolLibrary/

$ git submodule update --init

Migmoayni

Submodule path 'CryptolLibrary': checked out 'b8dda6aal82ea4464f3f3264b11e0268545172af"'

$ s CryptolLibrary/
Makefile includes scripts src

3HOBY, He ayxXe CknagHo, NpoTe MoXxe OyTu TPOXM HE OYEBUIHO.

3 iHwWow nowwupeHot npobnemoto Garato nOAen CTUKAKTbCA Npu
cnpobi nepentn Big nigavpekTopii 40  nigmoayns.  Akwo Bwu
CcynpoBogKyBanu panni y cBoemy NpoekTi Ta OakaeTe BMHECTM iX A0
nigmMogyns, Bu maete Oyt obepexHumu, Wob He posgpaTyBatu Git.
MpunycTite, y Bac € dannu B NigAMPeKTopii NpoekTy, i Bu OaxaeTe
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nepeHecTu ix Ao nigmogyns. AKWo BM BUaanuTe NigoupekTopito, a noTim
BUKoHaeTe submodule add, Git 3UMHUTL ranac:

$ rm -Rf CryptolLibrary/
$ git submodule add https://github.com/chaconinc/CryptoLibrary
'CryptoLibrary' already exists in the index

CrnovaTky BM MycuTe pAeiHaoekcyBaTu pgupektopito Cryptolibrary.
MoTim moxeTe gogatu nigMoaynb:

$ git rm -r CryptolLibrary

$ git submodule add https://github.com/chaconinc/CryptoLibrary
Cloning into 'CryptolLibrary'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta 0), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Tenep ysBiTb, WO BU pobwunu ue B rinui. Akwo cnpobysaTtu
NepeknioYUTMCh Hasad Ao rinku, ge ui dannm Joci B crpaBXHboMYy Aepesi,
a He B nigMoAayni — BU OTPUMAaETe Taky MOMUIIKY:

$ git checkout master

error: The following untracked working tree files would be overwritten by checkout
CryptoLibrary/Makefile

CryptoLibrary/includes/crypto.h

Please move or remove them before you can switch branches.
Aborting

Bu MoxeTe npumycoBo nepekntountuch 3a gornomoroto checkout -f,
npote OyabTe obepexHi, AKWO BM MaeTe He3bepexkeHi 3MiHW, OCKiNbKu
BOHW MOXYTb OyTW nepenncaHi Lwieto KoMaHAoko.

$ git checkout -f master

warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master'

MoTim, NpK NepeknioYeHHi Ha3ag, BU OTPUMYETE NOPOXKHIO ANPEKTOPIO
CryptoLibrary Ta 3 skorocb auBa git submodule update Takox He
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gonomarae. Bam moxnmeo noTpibHO nepenTn B AMPEKTOpito nigmoayns ta
BMKOHaTK git checkout ., wo6 oTpumatn Hasag yci davinu. Lle moxHa
BMKOHaTK B ckpunTi submodule foreach gnsa gekinbkox nigmoaynis.

Baxnueo 3asHaumTu, WO nigmoayni HuHi 36epiratoTb yCi CBOI AaHi B
KOPEHEBIN ANPEKTOPIi NPOeKTy B AUPEKTOpii .git, oTXe, Ha BigMIHY Big
cTapwmx Bepcin Git, 3HULEHHS AMPeKTopii NigMoaynsa He NpuM3BOAUTbL 4O
BTPaTW HiSIKUX KOMITIB YK FiNOK, SAKi y Bac bynu.

3a ponomorol Uux iHCTPYMEHTIB, nigmMoaymni MoXyTb OyTn posoni
npocTMM Ta emEeKTUBHUM MEeTOAOM pPO3POOKM AEeKiNbKOX MOB’A3aHuX,
npoTe BCe X Taku OKPEMMX MPOEKTIB 0QHOYACHO.

MakyBaHHA

X04 MU 1A pO3rnsHYNU 3BMYalHi cnocobun nepefadi gaHUX Yepes3 Mepexy
(HTTP, SSH TOLL0), HacnpaeAi iCHye e OauH, He TakWi NOLUMPEHUA MeToA
3pobuTu Ue, WO iHoAI MoXe OyTK JOBONI KOPUCHUM.

Git 3gaTeH go “nakyBaHHs” (bundling) cBOiX AaHuMx B oguH davin. Le
Moxe OyTW KOPUCHMM Yy Pi3HOMaHITHUX Bunagkax. MoxnuBo, Bawa
Mepexa He npautoe, a B baxkaeTe BignpaBuTN CBOI 3MiHM CMiBPOGITHUKaM.
MabyTb, BM npautoeTe gecb no3a odicom Ta He MaeTe JocTyny [0
nokanbHoi Mepexi 4epe3 3axoau 6esnekn. MoxnvBo, Balla MepexeBa
KapTka nNpocTo 3namanacb. MoxnumBo, Hapasi y Bac Hemae OOoCTyny Ao
CninbHOro cepeepa, BuM OaxaeTe HagicnatM €neKTPOHHOro nucra 3
OHOBINEHHAMMU, NPOTe He bGaxaeTe BignpaensaTh 40 komiTie Yepe3 format-
patch.

Ocb TOgi KOmMaHga git bundle moxe pgonomortn. KomaHga bundle
cnakye Bce, L0 3a3Buyar NnepefaeTbes Yepes ApiT KoMaHaow git push, y
OBIiiKOBUI hanin, 9kMiA BM MOXeETe nepedaty nowTtot abo 3anucatm Ha
drew-Hakonu4yyBad, a NOTiM po3nakyBaT NOro B iHLWWIA PENO3UTOPIM.

Posrnasbmo npoctuin npuknag. CkaxiMmo, y Bac € peno3uTtopin 3 gsoma
KoMiTamu:

$ git log

commit 9a466c572fe88b195efd356c3f2bbeccdb504102
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Mar 10 07:34:10 2010 -0800

second commit
commit blec3248f39900d2a406049d762aa68e9641be25

Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 07:34:01 2010 -0800

MakyBaHHSA
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first commit

Axkwo Bu Oaxaete BiANpaBUTU LEW PEMO3UTOPIN KOMYCb, MpOTE He
MaeTe Tyau AOCTyny Ha 3anuc, abo npocto He GaxaeTe HanawToByBaTy
OOCTyM, B MOXETE CrnakyBaTu oro 3a gonomoroto 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 0), reused 0 (delta 0)

Tenep y Bac € dpanvn repo.bundle, wo mictutb BCi HeoOXigHi ans
BiATBOPEHHS rinkn master gaHi. Bam HeobxigHO HagaTtu komaHai bundle
KOXXHE MOCWnaHHsi abo HM3KY KOMITIB, siKi BU GaxaeTe BKIMOYNUTU. AKLWO BU
30upaeTecb TakMM YMHOM CTBOPHOBATM KMOH, TO MaeTe TakoX Ao4aTu Ao
nocunaHe HEAD, sik MU TyT 3po6unu.

Bu moxeTe BignpaButu darin repo.bundle enekTpoHHOK NOLUTO
komycb, abo ckonitoBaTy Moro Ha USB HakonmyyBay Ta BigHECTU KyAuUCh.

3 iHworo ©OOKy, npunycTMmo, WO BaMm Hagicrnanu uen cann
repo.bundle, Ta Bu BaxaeTe nonpauioBaTu Hag NpoekToM. Bu moxete
CTBOPUTM KIOH 3 LibOro ABIVKOBOro doanny B AMpeKTopito, Hibun 3 URL.

$ git clone repo.bundle repo

Initialized empty Git repository in /private/tmp/bundle/repo/.git/
$ cd repo

$ git log --oneline

9a466c5 second commit

blec324 first commit

Axkwo Bu He Bkmouunu HEAD o nocunaHb, TO MAeTe TaKoX goaatwm
onuito -b master uM Oyab-SIKy BKIOYEHY TiNKy, amxe iHakwe Git He
3HaTMMe Ha SAKY TifKky nepekniYvaTnchb.

Tenep, npunycTiMo, WO BW CTBOPIETE TPU KOMITU Yy UiA rinyi Ta
DaxxaeTe BigNpaBMTW HOBI KOMITM Ha3aZd 3a OOMOMOrOK MaKyHKy 4depes
€NeKTPOHHY nowwTy abo 3a gonomoroto USB HakonuyyBaya.

$ git log --oneline
71b84da last commit - second repo



c99cf5b fourth commit - second repo
7011d3d third commit - second repo
9a3466c5 second commit
blec324 first commit

Cnoyatky Tpeba BM3HauUUTK, SKi came KOMITU MW BaXaemo BKMHOYUTU B
nakyHok. Ha BigmiHy Big mepexeBux NPOTOKOMIB, SKi cami MOXYTb 3HaWTU
MiHiManbHuin Habip gaHuX 4na nepefadi Yepes3 Mepexy, Ham LOBeAeTbCs
Le 3pobuTn camoTyxku. Tenep, B1 mornu 6mu npocto 3pobutn Te came Ta
3anakyBaTu BeCb Penos3vTopil, i Le cnpaule, npoTe Kpawe cnakysaTu
nuLwe PisHULIO - NULLIE TPWU KOMITH, SIKi MU LLLOVHO CTBOPWIMW fIOKanbHO.

o6 ue 3pobuTtn, Bam Tpeba obumcnmtu pisHuuto. Ak 6yno onvcaHo B
“lHTepBanu KOMITIB”, BU MOXeTe 3agaTh HU3KY KOMITiB 6e3niyvto MmeTogis.
o6 oTpumatu Tpm KOMITH, SKi € B Tinyi master, npoTe iX HeEmMae B rinuj, 3
SKOT MU 3pobunn KINoH, MM MOXEMO BUKOPUCTaTK LOCb nogdibHe go ori-
gin/master..master abo master “origin/master. Bu moxeTe
nepesipuTK Lie 3a 4ONOMOrol KoMaHam log.

$ git log --oneline master “origin/master
71b84da last commit - second repo

c99cf5b fourth commit - second repo
7011d3d third commit - second repo

Omxe Tenep, KoM B Hac € CNNCOK KOMITIB, SIKi MW Ba)aeMO BKNIOYUTK B
nakyHok, cnakymmo ix. Lle pobutbcst 3a gonomorot komaHan git bundle
create, i Tpeba nepematu Hasy daviny, B Akomy 6yage CTBOpeEHO
NaKyHOK, Ta HU3KY KOMITIB, siki MaloTb A0 HbOrO YBINTW.

$ git bundle create commits.bundle master 7~9a466c5
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 0), reused 0 (delta 0)

Tenep B Hawin gupekTopii € dann commits.bundle. Akwo Bignpasntn
MOro Hawi cniBpoOiTHULI, TO BOHa 3MOXe IMNopTyBaTM WOro Ao
OpUriHaNbLHOrO PEeno3nTOPIl0, HaBITh AKLLO Tam Tex Oyno wocb 3pobneHo
3a uen vac.

Konu BoHa OTpuMye NakyHOK, TO MOXe AOCMignTM MOro 3micT 4o Toro,
SK iMOopTyBaTM Moro Ao penoauTopito. Creply BapTo CKopucTaTuch

MakyBaHHSA
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komaHgow bundle verify, sika nepecBigunTbcs, WO ann JilcHo €
npaBunbHUM NakyHKOM Git, Ta y Bac € BCi He0bXigHi Ans oro npaBMnbHOMO
BiAHOBIIEHHSA NPeaKu.

$ git bundle verify ../commits.bundle

The bundle contains 1 ref
71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master
The bundle requires these 1 ref
9a3466c572fe88b195efd356c3f2bbeccdb504102 second commit
../commits.bundle is okay

Akbn 6 nakyBanbHUK CTBOPMB MaKYHOK, LLIO MICTUTb NULIE OBa OCTaHHI
KOMiTW, @ He BCi TpuW, TO OpuriHanbHU penosuTopii 6yB 61 He B 3MO3i
iMnopTyBaTu 1oro, agke B HbOMy Opakye HeobxigHoi icTopii. KomaHaa
verify Burnsgana 6u HaToMiCcTb Tak:

$ git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abe®ad561c011c3852a4b7bbe95 third commit - second repo

BTim, Haw nepLunin nakyHOK NpaBUSIbHUI, OTXKE MU MOXEMO OTpUMaTH 3
HbOrO KOMITW. FAKWO BW OaxaeTe Ai3HATUCb, SKi MKW € B MakyHKy Ta
MOXYTb OyTW IMNOPTOBaHI, iCHYE TakoX KOMaHAa, WO NPOCTO BMBOAUTL
cnucok ronis (heads):

$ git bundle list-heads ../commits.bundle
71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master

MiokomaHga verify Takox poskaxe Bam npo rosioBn. CyTb B TOMY, LL0O
nobauntu, WO MOXHa OTpumaTy, Wob BW MOrNM BUKOPUCTATU KOMaHAM

fetch un pull, wo6 iMnopTyBaTM KOMITM 3 MakyHKy. TyT MW OTPUMAEMO
rinky master 3 nakyHKy B FifIky HaLOro pemnosuTopito nig Ha3Bow other-
master:

$ git fetch ../commits.bundle master:other-master
From ../commits.bundle
* [new branch] master -> other-master

Tenep mu 6aynmo, WO iMNOPTOBaHI KOMITU € B Tinui other-master, a
TaKoX yci 3pobrneHi HamMmy TUM YacoM KOMITU B HaLLil BRacHin rinui master.
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$ 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

[/

* 93466¢c5 second commit
* blec324 first commit

Otxe, git bundle moxe GyTn AiNCHO KOpUCHUM, OO HagaTN KOMYCb
3MiHM abo pobuTu MepexeBi onepadii, KONM y Bac HeMae BigNOBIAHOI
mMepexi abo cninbHOro penosnTopito, Wob ue pobutn.

3amiHa

O6’extn Git He3MmiHHI, nNpoTe Git Hagae uikaBui 3acib BoaBaTyM 3aMiHy
06’ekTiB CBOET 6a3mn Ha iHLLi.

KomaHpa replace go3songe 3agatu o6’ekT y Git Ta ckasaTtu “wjopasy sk
™M Gauuw ue, Boaw HiOMTO Ue iHwa piv”. Lle Hanibinbw KopucHo Ans
3aMiHVM O4HOro KOMITY BaLLOi iCTOPIl Ha iHLLWIA.

Hanpuknag, ckaxiMo BU MaeTe HeOCshkHY icTopito kogy Ta 6Gaxaete
po34inuTn peno3nTopin Ha OOWH 3 KOPOTKOK iCTOpiEld ANnd HOBUX
po3pobHukiB Ta oguH 3 HabaraTto AOBLIOK Ta OinbLIoK icTopieo Ans
nogen, wo 3auikaBneHi y BugobyBaHHi iHopmauii. Bu  moxeTte
npuwennutu odHy icTopito OO  iHWOoIl, 3amiHioum  (replace’ing)
HaWZaBHIWWA KOMIT y HOBIN NiHii oCTaHHIM KOMiTOM cTapoi. Lle 3py4Ho,
appKe o3Havae, WO BaM Hema noTpebu Hacnpasai nepenucyBaTh KOXEH
KOMIT HOBOI iCTOpIi, K Bam 3a3Bun4yan 4oBoaMTbCca pobutw, Wwob noegHaTu
ix pasom (agke 6aTbKiBCTBO BNnMBaEe Ha SHA-1 cymn).

Cnpobynmo ue. BisbMiMO iCHyHOUMIA peno3vTopiii, po3ainMMo Moro Ha
OBa, OOWH HOBITHIW, IHWWA iICTOPUYHMIA, Ta NOTIM MoGadnmo, SIK MOXHa
BO33’egHaTKh iX 6e3 pegaryBaHHsi 3Ha4eHb SHA-1 HOBITHBOTrO Peno3nTopito
3a gonomoroto replace.

Mwn BuKOpUCTAEMO NPOCTUA pPeno3nTopii 3 M'aTbma MNPOCTUMU
KoMiTamu:

$ git log --oneline

ef989d8 fifth commit
c6ele95 fourth commit
9c68fdc third commit
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945704c second commit
c1822cf first commit

Mwn Baxxaemo po3butn ue Ha ABi niHii ictopii. OgHa 6yge 3 nepuoro oo
YeTBEPTOro KOMITY - ue Byae ictopuyHoto. [pyra niHia 6yae mMictutu nuwe
YeTBEPTU Ta M'SATUIA KOMITU - Lie Byae HOBITHS iCTOpIS.

30BPAXEHHA
7-28

ef989
fifth

cbele

fourth

Y
9c68f

third

v

94570

second

;

c1822

first

Hy, cTBOpMTM AaBHIO iCTOpPit0 MpoCTO: Tpeba nuile MoKnacTu Tinky B
icTopito, a NoTiM HagicnaTtu Lo rifnky 4O rifkv master HOBOro BigganeHoro
pPeno3nTopito.

$ git branch history c6ele95
$ git log --oneline --decorate
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ef989d8 (HEAD, master) fifth commit
c6ele95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

30BPAXEHHA
7-29

cbele
fourth

9c68f

third

Y
94570

second

c1822

first

Tenep My Moxemo HagicnaTu HoBy rinky history go rinkum master
HOBOTrO PENO3NTOPIID:

$ 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.
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Writing objects: 100% (12/12), 907 bytes, done.
Total 12 (delta 0), reused 0 (delta 0)
Unpacking objects: 100% (12/12), done.

To git@github.com:schacon/project-history.git
* [new branch] history -> master

Hobpe, omke Hawa icTopist onybnikoBaHa. Tenep cknagHiwe 3aBOaHHs
—3pi3aTu Hawy HOBITHIO icTopito, Wo6 3meHwnTM ii. Ham noTpiGHe
nepekpmBaHHA, Wo6 MW MOrnM 3amiHUTU KOMIT OOHOrO pPeno3vTopito
eKBiBaneHTHUM KOMITOM 3 iHWoro, omke M 3bupaemocs 3pisaTn Ao
YETBEPTOro Ta M'ATOro KOMITIB (i YeTBEPTUIN KOMIT NEePEeKPUBAETHLCS).

$ git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
c6ele95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

Y [aHomy BWMMNagKy KOPUCHO CTBOpUTM 6as3oBMW KOMIT, WO Mae
IHCTPYKUii LWOAO pO3LIMPEHHS icTopii, Wo6 iHWi po3pOobOHUKM 3Hanu, Lo
Tpeba pobuTu, AKLO HALLITOBXHYTHCA Ha MEPLLUA KOMIT 3pi3aHoi icTopii, a
notpebyoTb OGinbworo. OTke, Mu 30Mpaemocb CTBOPUTU OB’€EKT
NEepPBMHHOIO KOMITY B SIKOCTI Halloi 6a30BOi TOYKM 3 iHCTPYKUiSAMK, NOTIM
nepebasyemo peLuTy KOMITIB (4eTBEPTUIA Ta N'ATUIN) NOBEPX HBOTO.

o6 ue 3pobutn, Ham Tpeba BuOpaTM TOYKY PpO3puMBY, Y AaHOMY
BMNagKy ue TpeTin KomiT, Tob6To 9c68fdc cnoBamm SHA. Omxe, Haw
6a3oBuii kOMIT Byae 3acHOBaHO Ha LboMy AepeBi. Mu Moxemo CTBOpUTU
Haw 6a30BUIA KOMIT 3a OOMOMOro komMaHau commit-tree, sika mpocTo
f6epe oepeBo Ta noBepHe Ham SHA-1 HOBICIHBKOro KOMiTy 6e3 6aTbkiB.

$ echo 'get history from blah blah blah' | git commit-tree 9c68fdc”{tree}

622e88e9cbfbacfb75b5279245b9fb38dfeal0cf

KomaHnga commit-tree € ogHieto 3 Habopy KoMaHA, siki, 3a3BuUYall, Ha3MBaTb
kyxortymy (plumbing). Lie komaHam, siki, LUMPO Kaxyuu, CTBOPEHi He Ans
6e3nocepeHbOr0 BUKOPUCTAHHS, a A BUKOPUCTaHHS! iHWMMKM komaHaamu Git,
o6 BMKOHYBaTW MeHLLUI 3aBAaHHs. Konu x goBoautbcsi pobutu 6inbLu
yYyaepHaLbki pedi, Ha KWTanT onmMcaHoro TyT, BOHU A03BOMAI0Tb POOUTY AiACHO
HU3bKOPIBHEBI pedi, NpoTe, He NPU3HaYeHi ANs LLOAEHHOro KOpUcTyBaHHs. Bu
MOXeTe AisHaTuCh Binblue Npo KyXOoHHI koMmaHau B “CaHTexHika Ta nopuensHa”




3amiHa

céele |
fourth

Y
622e8 9c68f

instructions third

:

94570

second

i

c1822

TArst

30BPAXEHHA

7-30

[obpe, omke Tenep, konu B Hac € 0as3oBMIA KOMIT, MU MOXEMO
nepebasyBaTu peLuTy HaLOi iCTOpii NOBEPX HBOrO 3a AOMOMOrol git re-
base --onto. MNapameTp --onto Tpeba BcTaHOBUTK y SHA-1 cymy, LLOMHO
oTpumMaHy Big commit-tree, a micuem nepebasyBaHHA Byae TpeTii KOMIT
(6aTbkO NepLuoro komiTy, Akuii Tpeba 36epertn, 9c68fdc):

$ git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...
Applying: fourth commit

Applying: fifth commit
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30BPAXEHHA
7-31

Y
81a7@

4
DO oMm=

-7

cﬁéie | m
' i
622e8 9c68f
94570

|
Y

1822

[obpe, oTKe Tenep MW nepenucany Halwy HOBITHKO iCTOpPil0 MOBEpX
TeXHIYHOro 06as3oBOro KOMITY, SKWA Tenep MICTUTb IHCTPYKUii LWoao
BiJHOBMEHHSA MOBHOI iCTOPIi, AKWO komycb Tpeba. Tenep MM MOXeMO
HagicnaTtu Lo iCTopilo 40 HOBOro NPOEKTY, Ta Tenep Npu KNOHYyBaHHI LbOro
peno3nTopito, BOHN nobayvaTb fuLle OCTaHHi ABa KOMIiTK, a NoTiM GasoBui
KOMIT 3 iHCTpyKLisaMH.

lMomiHaMOCS ponnl 3 KUMOCb, XTO KIOHYE MNPOEKT Breplwe, Ta
notpebye nosHoi icTtopii. LLWo6 oTpumatn gadi icTopii nicnsg KnoHyBaHHSA
3pi3aHoOro penosvTopito, NOTPIbHO gogaTn Apyre BigdaneHe CXoBuLe —
iICTOPUYHNIA PENO3UTOPIN, Ta OTPUMATU 3 HLOTO 3MiHU:

$ git clone https://github.com/schacon/project
$ cd project

$ git log --oneline master

el46b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

$ git remote add project-history https://github.com/schacon/project-history
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$ git fetch project-history
From https://github.com/schacon/project-history
* [new branch] master -> project-history/master

Tenep cniBpobITHMKM MaTMMyTb HOBI KOMITM B Tifnyi master, a icTOpUYHiI
KOMITW y rinui project-history/master.

$ git log --oneline master

el46b5f 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

LLlo6 ix o6’egHaTh, MOXXHa NPoOCTO BUKNUKaTK git replace 3 kOMiTOM,
AKUA BU XOYeTe 3aMiHUTU, Ta KOMITOM, KUM BU GaxkaeTe Moro 3amiHuUTW.

OTmxe, M1 XO4EMO 3aMiHUTK “4eTBEPTUIA” KOMIT 3 Tiflku master “4eTBepTUM”
KOMiTOM 3 rinkn project-history/master:

$ git replace 81a708d c6ele95

Tenep, 9KWO NOAUBUTUCH HA iICTOPILO MiNKM master, BUSABNAETLCS, BOHA
MaTume Takuin Burnaa;

$ git log --oneline master
el46b5f fifth commit
81a708d fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

Bpaxae, ere x? be3 HeobOXigHOCTi 3miHiOBaTM BCi SHA-1 cymu
nepLuoaxepena, My Bnopanucb 3aMiHUTU OAWH KOMIT iCTOPIT reTb iHWnM, i
BCi 3BMYaliHi iHCTpyMeHTH (bisect, blame Towo) npautoBaTUMyTh, K MU 1A
OYiKyEMO.
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30BPAXEHHA
7-32

master ot

replace

el46b

fifth

91l ceele ]
. sourth: 1 history

9c68f

LWo uikaBo, TyT poci 3asHayeHo 81a708d sik SHA-1, xou Hacnpaegi
BUKOPUCTOBYIOTLCA AaHi KOMITY c6e1e95, kMM MK 1Moro 3amiHnnu. HaBitb
SAKWO BWKOHATW Taky komaHay, sk cat-file, BoHa Bce OAHO MoKaxe

3aMiHeHi aaHi:

$ git cat-file -p 81a708d

tree 7bc544cf438903b65ca9104a1e30345eee6c083d

parent 9c68fdceee073230f19ebb8b5e7fc71b479c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -0700

fourth commit

Mam’'saTalTe, WO cnpaexXHin 6aTbko KOMiTY 81a708d GyB Haw KOMIT-
3anoBHtoBayY (622e88e), a He 9c68fdce, Ak TYT 3a3HaYeEHO.
LLle ogHa uikaBa piy: BiooMOCTi Npo Le 30epiratoTbCA B MOCUNAHHSAX:
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36epexeHHs noceigveHHs (credential)

$ git for-each-ref

e146b5f14e79d4935160c0e83fb9ebe526b8dadd commit refs/heads/master
c6e1e95051d41771a649f3145423f8809d1a74d4 commit refs/remotes/history/master
e146b5f14e79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/HEAD
e146b5f14e79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/master
Cc6e1e95051d41771a649f3145423f8809d1a74d4 commit refs/replace/81a708dd0e167a3f691541c7a646334

Lle o3Hauvae, WO NOAINMTMCA HALLOK 3aMiHOK 3 iHLMMK MPOCTO, agKe
MW MOXEMO HagicnaTu Le nocunaHHa O cepsepa, a iHWi MOXyTb nerko
3aBaHTaXMTU noro. Lle He ayke KOPUCHO B PO3rNsHYTOMY TYT cueHapii 3
npuwenneHHam ictopii (ampke ToAi BCiM [oBedeTbCs 3aBaHTaxyBaTu
obuaBi icTopii, TO X sika B TOMY KOPUCTbL?), NPOTE Lie MOXe ByTU KOPUCHUM
3a iHWnx obCcTaBmH.

36epexeHHs noceigyeHHs (credential)

Akwo Bu BMKOPUCTOBYETE MpOTOKON SSH Ansa 3’egHaHHA 3 BigganeHummn
CXoBuLAMKW, TO MOXeTe BWKOpUCTOBYBaTWM Koy 6e3 napons, LWo
Jossonsie 6e3aneyHo nepenasaTtu AaHi 6e3 HabupaHHA iM'ss KopucTyBaya
Ta napons. BTim, Le HemoxnmBo 3 HTTP NpoTokonamu — KOXHe 3'€AHaHHS
notpebye iMmeHi Ta napons. Bce crae we cknagHiwmm 3 ABOX-KPOKOBOH
aBTOPU3aLED: 3HAYEHHSs, sike Tpeba BUKOPUCTATU SIK Naposb, BUNAAKOBO
3reHepoBaHe Ta HEBMMOBHE.

Ha wacTts, Git mae cuctemy nocBigyeHb, fka MoOXe TyT 3apaguTy.
LLlonHo BCcTaHOBNEHWU Git MPONOHYE YnMano onuin:

« TnoBa noBepfiHka — B3arani HiYoro He 3anam’dtoByBatu. KoxHe
3’eAHaHHS NoTpebye BiA Bac iM’'s kKopMcTyBaya Ta naporsb.

« Pexxum “cache” 36epirae nocsig4eHHs B Nnam’saiTi BUSHAYEHUA TEPMIH.
>KogeH naponb He 36epiraeTbCad Ha AWUCKY, Ta BUYULLAETLCH 3
nam’aTi 3a 15 XBUIKUH.

« Pexxum “store” 30epirae noceigYeHHA [0 MPOCTOro TEKCTOBOro
canny Ha gucky, Ta Hikonu He 3actapisae. Lle o3Havae, Wwo Aoku Bu
He 3MiHUTE naponb Ansa Git, Bam Hikonu He goBegeTbcs HabupaTu
Bawi AaHi 3HOB. Hegonikom uporo metogy € Te, WO Bawi naponi
30epiraloTbCa TEKCTOM Y NPOCTOMY (harini B AOMAaLLHIN UPEKTOPIl.

+ Akwo BM BUKOpUCTOBYETE Mac, Git mae pexum “osxkeychain”, skui
36epirae noceigyeHHs y 6e3nevyHomy naHutory knrodis (keychain), wo
€ MpuB’d3aHuM [0 BalOro cuctemHoro obnikoBoro 3anucy. Llen
meTop 36epirae NnoceigyYeHHs Ha OUCKY | HIKONW He 3acTapiBae, NpoTe
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Moro 3awmdpoBaHO Tak camo, sk cuctema 3b6epirae ceptudikatu
HTTPS Ta aBTO3anoBHioBaui Safari.

« Akwo Bu BukopuctoByeTe Windows, To MOXXeTe BCTAHOBUTM NMOMIYHUK
(helper) nig Ha3Boto “winstore.” Lle cxoxe Ha onucaHui BuLe “osxkey-
chain”, npote BukopuctoBye Windows Credential Store ons kKoHTponto
3a npuBaTHOW iHdopmaLielo. Moro MoxHa 3HaiiTM 3a a;pecoro
https://gitcredentialstore.codeplex.com.

Wo6 3apatm oamH 3 uux MmeTogdiB, Tpeba BCTAHOBUTU 3HAYEHHS
HanawTyBaHHA Git:

$ git config --global credential.helper cache

[eski 3 ynx nomiyHuKiB MatoTb ondii. Momaray “store” moxe npunmaTu
aprymeHT --file <wnsx>, skuiA 3agae, kyau 36epiraeTbCs TEKCTOBUNA
dain  (TMnoBe 3HauveHHs ~/.gilt-credentials). [lomaray “cache”
npunmae onuito --timeout <cekyHA>, fIKa 3MIHIOE TEPMiH, NPOTArOMm
AKOro gemoH npautoe (TvnoBe 3HauveHHst “900”, To6To 15 xBunuH). Ocb
npvknag, gk MOXHa HanawTyBaTu MOMIYHMK “store” ocobUcTUM iMeHem
Ganny:

$ git config --global credential.helper store --file ~/.my-credentials

Git HaBiTb [03BONSE HanawTyBaTu Aekinbka nomidyHukis. Mpu nowyky
NOCBIAYEHHS OIS NEBHOro XOoCTy, Git 3poOWTb 3anUT OO HUX MO Yepsi Ta
3ynuHUTBCS npu nepwin Bignosigi. MNpu 36epexeHHi noceigyeHb, Git
Hagiwne iM’a KopucTyBada Ta naponb A0 BCIX NMOMIYHUKIB 3i CNNCKY i BOHU
cami MOXyTb BuOpaThn, wWo 3 Humm pobutn. Ocb sK BUrNAOaAB
ou .gitconfig, sakbn y Bac 6yB dann NocBig4YeHb Ha 30BHILUHLOMY HOCI,
npote BM Oaxanu 6 BuKOpUCTATU Kew y nam’sTi, wob 3aowagutn
HabupaHHS, SKLLIO HOCIN He NiaKMYeHO:

[credential]
helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000
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ons mygithost. Ocb cecis,
BMKIMKAETLCSA Npu cnpobi 3HanTV NOCBIAYEHHS ANst XOCTY:

Mia kanoTom

36epexeHHs noceigveHHs (credential)

Ak Bce ue npaure? [0MoOBHOKW KOMaHAoW Git 3 cMcTeMu MOMIYHUKIB 3
noceigyeHHaMn € git credential, sika npuiimae komaHgy B SKOCTI
aprymeHTy, a noTim Le BBig Yepes stdin.

Moxnueo Le nerwe 3po3ymiTn 3a gonomorot npuknagy. MNMpunyctimo,

$ git credential fill @
protocol=https @
host=mygithost

protocol=https (4]
host=mygithost
username=bob
password=s3cre7

$ git credential fill ©
protocol=https
host=unknownhost

Username for 'https://unknownhost': bob
Password for 'https://bob@unknownhost':
protocol=https

host=unknownhost

username=bob

password=s3cre7

@ Lisa komaHaa po3novvHae B3aeMogito.

NPOTOKOM Ta iM’A XOCTY.

Mae BignoBICTW, LLIO BOHA 3HaE.

SIKY 3HaMLLOB.

WO BUKOPUCTOBYE KOMaHAOy

NMOMIYHMK NOCBIQYEHb BXE HanalToBaHO, Ta BiH BXe 36epir nocsigyYeHHs

“fill”, aka

@ Biarak Git-credential ovikye Beoay 3 stdin. M1 KaeMo MOMY LLIO 3HAEMO:

© [MopoxHil psaaok o3Hauae, WO BBiA 3aBepLUeHo, Ta CUCTeMa NoCBiaYeHb

O [Jani Git-credential npuiimae kepyBaHHs Ta nuiue Ao stdout iHopmaLito,

© SAkwo nocsigYeHb He 3HaigeHo, Git 3anuTye B KOpuUCTyBaya iM's Ta

naponb, Ta Buaae ix Hasag Ao stdout, 3 gkoro OyB BuKNMKaHUA (Y

AaHoMy BMNaAKy BOHW Mig’eqHaHi 4O OOHIET KOHCONMI).
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HacnpaBgi, cmctema nocCBigYeHb  BUKIMKAE  nporpamy,  ska
BidOKpeMneHa Big BracHo Git; sIKy came 3anexuTb Big 3Ha4YeHHs
HanawTyBaHHA credential.helper. Ocb aekinbka opMm, siKi BOHO MOXe
MaTu:

3Hau4eHHs1 HanawTyBaHHS MoseaiHka

foo BukoHye git-credential-foo

foo -a --opt=bcd BukoHye git-credential-foo -a
- -opt=bcd

Jabsolute/path/foo -xyz BukoHye [absolute/path/foo -

Xyz
(0 { echo "pass- Kom nmicna ! nepedaeTbca Ha
word=s3cre7"; }; f BMKOHaHHS 0 060n0oHKK (shell)

OTxe, BULEONUCaHi MOMIYHMKM HacnpaBgi MakwTb HasBu  git-
credential-cache, git-credential-store Towo, Ta MM MOXeEMO iX
HanawTyBaTh, Wo6 BOHM MNpUAManM aprymeHTM KOMaHZHOro psaka.
BaranbHa dopma ans uporo “git-credential-foo [aprymeHTn] <gis>.”
MpoTokon stdin/stdout Takun camunin, Sk AN git-credential, NnpoTe BOHM
BMKOPMCTOBYIOTb TPOXM iHLIMX HABIp Aik:

« get — uUe 3anuT napw imeHi/naponsi.

« store—ue 3anuT Ha 36epiraHHa Habopy nocCBiAYEHb Yy Mam’dTi
NoMiYHMKa.

e erase —OYUCTUTM TMOCBIAYEHHA AN HagaHuxX BRacTUBOCTEN 3
nam’siti NoOMiYHKKa.

Ona gin store Ta erase BigNoBigb He NOTpibGHa (Git Bce 04HO ii irHopye).
BTim, wopo aii get, Git Ayxxe 3auikaBneHnn y ToMy, IO CKaxe MOMiYHUK.
AKWO NOMIYHMK HE 3HAE HIYOro KOPWUCHOrO, BiH MOXeE MPOCTO BUWATK 6e3
BMBOAY, MpOTe, SKWO BiH LWOCb 3HAaeE, BIH Mae AOMNOBHUTU MPUAHATY
iHpopmauito Toto, fAky 36epir. BuBig crnpuinmaeTbca AK MOCMIQOBHICTb
BMpasiB NPUCBOEHHS; Byab-LL10 HajaHe 3aMiHUTb Te, WO Git Bxe 3Hae.

Ocb Takuii came npwuknag, sk i nonepegHii, NpoTe NPoOnycTumo git-
credential Ta nepengemo Bigpasy oo git-credential-store:

$ git credential-store --file ~/git.store store @
protocol=https

host=mygithost

username=bob



36epexeHHs noceigveHHs (credential)

password=s3cre7
$ git credential-store --file ~/git.store get ©
protocol=https
host=mygithost

username=bob ©
password=s3cre7

(1] Tyt Mn kaxxemo git-credential-store 36epertn geski nocBigyeHHs:
iM’a “bob” Ta naponb “s3cre7” MalTb BMKOPUCTOBYBATUCb NMpwW SOCTYni
po https://mygithost.

® Tenep My OTpUMaeEMo Le nocBigYeHHs. My Hagaemo BXe BifgoMi
yacTuHu 3'egHaHHs (https://mygithost) Ta nopoxHii psagok.

egit-credential-store Bignosigae 30epexeHnMyn Bule iM'aM
KopucTyBada Ta naponem.

Ocb sk BUrnsgae gaiin ~/git.store:
https://bob:s3cre7@mygithost

Lle npocTo NocnigoBHICTb pAAKIB, KOXKEH 3 AKUX MICTUTb AEKOpPOBaHMUI
noceigyeHHaM URL. Momaradi osxkeychain ta winstore BukopmctoByoTh
nokanbHWiA opmaT CBOIX CXOBWULY, Y TOW 4ac sik cache BUKOPUCTOBYE
BnacHui dopmat B nam'siti (AKy >XOAEeH IHWWA npouec He Moxe
npoyuTaTtm).

CneujianbHuii kel nocBigYeHb

BpaxoBytoun, wo git-credential-store Ta ii gpysi € okpemumun Big Git
nporpaMamu, HecknagHo 3po3yMiTu, WO 6yge-ska nporpama moxe 6yTtu
nomiyHMkom nocsigyeHb Git. Momarayi, siki noctavae Git, JopeyHi B
6araTbOX MOLWIMPEHUX BUMNagkax, NpoTe He y BCix. Hanpuknag, ckaximo,
Balla KOMaHAa Ma€ $KiCb MOCBIOYEHHHA, AKi BUKOPUCTOBYIOTLCHA BCI€EHD
KOMaHZOW, MOXNMBO Ans po3pobku. BoHu 36epiratoTbca y CRinbHiA
AMpekTopii, NpoTe, BM He GaxaeTe KomitoBaTW iX OO BaLIOro BNACHOrO
CXOBMLLA MOCBIAYEHb, ad)Xe BOHU 4acTo 3MiHIOITbCSA. XKodeH 3 iCHyumnx
MOMIYHUMKIB TYT He 3apaguTb; NOAUBIMOCS, WO AoBeaeTbes 3pobutun, wob
HanucaTtu CBili BNacHWA. € Aekinbka KoYoBuX YHKUIR, sKi La nporpama
Ma€e BUKOHYBaTW:
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1. €aunHa gia, akin Tpeba npuainutn yBary — ue get; store Ta erase €
onepauisMy 3anucy, OTXe MNpPOoCTO 3aBepwmmo nporpamy 6e3
Hacnigkis Npy OTPUMaHHI iX.

2. dopmaT chifnbHoro garny nocsigvYeHb TakMn caMui, §K i TOW, Lo
BuKopucToBye git-credential-store.

3. PosTtawyBaHHA UbOro dariny [oBoni ctane, NpoTe BapTo HagaTu

KOpPUCTYBady MOXIMBICTb 3MIHIOBATM LWNSX A0 HbOrO, Mpo BCSK
BMMNaaoK.

LLle pa3 Haronowyemo, MU HanuweMo Leit 4oaaTok Ha Ruby, npoTe ue

MOXHa 3pobutn Byab-AKOK MOBOLO, SKLO Git MOXe BUKOHATU pesynbTar.
Ocb NOBHMWIA BUXiQHWIA KOO HOBOrO NOMiYHMKA NOCBIAYEHb:
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#!/usr/bin/env ruby
require 'optparse'

path = File.expand_path '~/.git-credentials' @
OptionParser.new do |opts|
opts.banner = 'USAGE: git-credential-read-only [options] <action>'
opts.on('-f', '--file PATH', 'Specify path for backing store') do |argpath]|
path = File.expand_path argpath
end
end.parse!

exit(0) unless ARGV[0O].downcase == 'get' @
exit(0) unless File.exists? path

known = {} ©

while 1line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '=', 2
known[k] = v

end

File.readlines(path).each do |fileline| @
prot,user,pass,host = fileline.scan(/"(.*?):\/\/(.*?):(.*2)Q(.*)S/).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



@ Tyt My posbupaemo onuii  KOMaHOHOrO psiAka:  [O3BOMSIEMO
KopuctyBady 3agaTtv BXigHun arn. TunoBe 3HaAYeHHs —~/.git-
credentials.

2] Lla nporpama Bignosigae BUKMOYHO, AKWO 3adaHa Aia get Ta ¢pann 3
OaHVMK iCHyeE.

© Lleii umkn unTae 3 stdin JOKM He 3yCTpiHe NepLUni NOPOXHIN padok. Bxia
30epiraeTbcs B Xelli known Ans noganbLIoro BUKOPUCTaHHS.

O Lleii uukn yntae BMICT daiiny 3 AaHUMK — LUYKae BignoBIgHOCTI. SKLIO
NPOTOKON Ta XOCT 3 known BigMOBi4aTb MOTOYHOMY PSiAKY, NMporpama
APYKye pe3ynbTaTh Ao stdout Ta 3aBepLuye CBOIO poboTy.

Mn 36epexemMo Haw nomivyHUK sk git-credential-read-only,

NnoKnagemMo Kyguch 4O Haworo PATH Ta NO3HauYMMO K BUKOHAHHWUIA. Ocb sk
BUrNsAac iHTepakTnBHa cecis:

$ git credential-read-only --file=/mnt/shared/creds get
protocol=https
host=mygithost

protocol=https
host=mygithost
username=bob
password=s3cre7

OckKinbkn MOro Hasea MOYMHAETLCHA 3 “git-”, MM MOXEMO BUKOpMCTaTU
NPOCTUI CUHTAKCUC NS 3HAYEHHS HanawTyBaHHS:

$ git config --global credential.helper read-only --file /mnt/shared/creds

Ak BU MOxeTe 6aunTu, po3LUMPEHHSA CUCTEMW € AOBOSi NPAMOMIHIAHUM,
Ta MOXe BUpIilWyBaTM SAKICb MOBCAKOAEHHI 3aBAaHHA Ans Bac Ta Bawoil
KOMaHaMW.

Miacymok

Bu nobaumnm uumano iHCTPYMEHTIB MigBWLLEHOI CKnagHocCTi, Lo
003BONAOTL  OiMbll  TOHKO MaHinynBaTyM KomiTamu Ta obnacTio
iHOekcyBaHHsA. Konu y BallomMy kofi BUHUKHYTb npobnemu, Bam mae 6ytu

Migcymok
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fnerko OoBigatucb, AKUM KOMIT € iX MPUYMHON, KONMM Ta KMM BiH OyB
CTBOpEHWI. AKWo BM BGaxaeTe BUKOPWUCTOBYBATWU MiAMPOEKTU y BaLUOMy
NPOEKTi, BU Ai3Hanucs, sk 3agoBONbHUTU Wi NnoTpebu. Hapasi, Bu moxeTe
pobuTK GinbLicTb TOro, Wo Bam 6yae NoTpibHO B KOMaHAHOMY paaky Git y
NOBCSAKAEHHOMY MOro BUKOPUCTaHHI Ta BM MaeTe NOYyBaTUCb 3PYYHO Npu
LboMY.



HanawTtyBaHHa Git

o uboro uvacy Mu pO3rMsiHYyNU OCHOBM poboTn Git i sK Woro
BMKOPUCTOBYBATK, @ TAKOX MW PO3MOBINM NPO Aekinbka 3aco0iB, siki Hagae
Git ognsa nerworo Ta eeKkTUBHILLOro KOro BUKOPUCTAHHS. Y LibOMYy po3Aini
Mu nobaymmo, SK MOXHa 3MycuTu Git npautoBaTy BGaxaHUM YMHOM,
3anpoBagmBLLM AeKinbka BaXNMBUX KOHMIrypauinHux HanawTtyBaHb. |3
unmmmn 3acobamum nerko 3mycuTu Git mpautoBatM TOYHO Tak, SK MOTPIOHO
BaM, BaLLiin KOMNaHii 4Yv rpyni.

KoHairypauis Git

Ak BM BXe kopoTko H6aumnu B Chapter 1, MOXHa BKasaTu KOHirypauinHi
HanawTyBaHHSA Git BMKOpucTOBYytOuM KomaHay git config. OpgHa 3
nepLunx peven, Lo BU 3pobunun — Lie Bkasanu Balle iM'st Ta eNeKTPOHHY
agpecy:

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

TyT BM BMBYMTE Jekinbka OinblWl LikaBUX HanawTyBaHb Ans
NpUCTOCYBaHHSA Git y Takuii ke cammii cnocio.

Cnouatky wBuake pestome: Git BUKOPUCTOBYE psia KOHQirypauinHux
dannie  Ans  BM3HAYEHHA HETWMOBOI MOBELIHKW, sKa BaM MOXe
3HagobuTuca. lMepwe micue, kyam Git 3arnggae 3a UMMU 3HAYEHHSIMU,
3HaxoauTbes y Gavini /etc/gitconfig, Skuin MICTUTb 3HAYEHHSI AnNsA BCiX
KOpPMCTYyBauiB CUCTEMW Ta BCiX TXHiIX penosuTopiiB. AKLWO nepeaaty onuito
--system go git config, To BiH Byae uuTaTh i 3anncyBaT came B LeW
dann.

HacTtynHe wmicue, kyau omeButbcsa Git—ue dann ~/.gitconfig (abo
~/.config/git/config), Akui € cneuunhiyHNM ONst KOXXHOro KOpUCTyBaya.
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Bu moxeTe 3amycuTu Git yntatu i 3anucyBaTtu B Uen dann 3a JONoOMOroro
onuji --global.

HapewrTi, Git Wwykae KOHirypauiriHi 3Ha4yeHHsa y parini HanawTyBaHb,
WO po3milleHnit y aupektopii Git-a (.git/config) Oyab-aKkoro noTo4HoOro
penosunTopito, LWo BN BuMKopucToByeTe. Lli 3HaueHHsa € cneyndivHumm gns
LibOro OKPEMOro peno3mnTopito.

KoxeH 3 umx “piBHIB” (CMCTEMHUIA, rnobanbHU, NoKanbHUIA) nepenncye
3HaA4YeHHs MnonepeaHboro piBHSA, To6TO, Hanpuknaa, 3HayeHHs B .git/
config nepekpuBae 3HayeHHs1 B /etc/gitconfig.

KoHdirypauiiHi chaiinu Git—a € 3BMyaiiHuM TEKCTOM, TOMY BM MOXETe 3aaatu Ui
3HauYeHHs, BigpeaarysasLUn aiin BpyYHY AOTPUMYHOUNCH KOPEKTHOrO CUHTAKCUCY.
OpHak y 3aranbHOMy BMMaAKy neriie BUKoHaTu komaHay git config.

BasoBi HanalwTyBaHHA KnieHTa

KoHdpirypauinHi onuii, wo posnisHatloTbcs Git-om, HanexaTb A0 [OBOX
KaTeropin: KrieHTCbKi Ta cepBepHi. binbLwicTb onuin CTOCYITbCS CTOPOHU
KnieHTa — HanawTyBaHHS BalWx MepcoHanbHMx pobounx BrnogobaHsb.
IcHye Garato, bararo KoHQirypauiiHMx OrMuiA, ane Benuka 4acTtka ix
KOpUCHa nuwe B MNeBHUX KpawHix Bunagkax. Mu poskpuemo TyT nuwe
HarsaranbHiWi Ta HankopucHiwi. Wo6 nobauntn cnmcok ycix onuiw,
NiATPUMYBaHNX BaLLOKO Bepcieto Git, BUKOHanTe

$ man git-config

Lla komaHoa BMBOAWUTL CAUCOK YCiX [OOCTYNHUX oOMuin 3 JoBOni
OOKNagHMM onncom. TakoX BW MOXeTe 3HaWTu uto iHpopmauito Ha http://
git-scm.com/docs/git-config. html.

CORE.EDITOR

3a 3aMoBYYyBaHHSM, Git BUKOPUCTOBYE Oyab-L10 BKa3aHe BaMu siK TUMNOBUIA
TekcToBuiA pepaktop (SVISUAL um SEDITOR), abo noBepTaeTbca A0
pegaktopa vi, Wwob cTBOpOBATM YM BpegaryBaTu Balli NOBIAOMIEHHSA A0
komiTiB Ta TeriB. o6 3MiHUTM TMMNOBI HanawTyBaHHS Ha LOCb iHLUE,
BUKOPUCTOBYWTE OnLito core.editor ™ :

$ git config --global core.editor emacs


http://git-scm.com/docs/git-config.html
http://git-scm.com/docs/git-config.html

Tenep He BaXNUBO, LLO BKA3aHO SIK TUMOBMWIA peakTop Ans TepMiHany,
Git 6yae BUKNMKaTM Emacs Ana pefaryBaHHs! NoBigoMIeHb.

COMMIT.TEMPLATE

Akwo BM BkakeTe ANd UbOro napameTpa wnsx Jo danna y Bawin
cuctemi, Git 6yae BUMKOpUCTOBYBATM TOW (pailnl sk TUMNOBE 3HAYEHHA ANs
NoOBIAOMIEHHA MPU CTBOPEHHI KOMITY. Hampwuknag, npunyctMmo, WO BU
cTBOpunu garin wabnoHy ~/.gitmessage. txt 3 HaCTyNnHUM BMiCTOM:

subject line
what happened
[ticket: X]

Llo6 Bkasatu Git, WO NOTPIOHO BUKOPUCTOBYBATM MKOro $K TUMOBE
3HaYeHHs ONS MOBIOOMIIEHHS, ske 3'SIBMATUMETLCS B pepakTopi nicns
BMKOHaHHA komaHau git commit, NOTPIGHO BCTAHOBUTM 3HAYEHHS AN
commit.template:

$ git config --global commit.template ~/.gitmessage.txt
$ git commit

Micna uboro, nig 4Yac CTBOPEHHS KOMITYy, Balw pegaktop ©Oyae
BiAKpMBaATU LWOCb Ha 3pa3oK HACTYNHOro B SKOCTi 3amnoBHIOBaya ANns
NOBIJOMIEHHSA KOMITY:

subject line
what happened

[ticket: X]

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

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)
#

# modified: 1lib/test.rb

#

".git/COMMIT_EDITMSG" 14L, 297C

KoHdpirypauis Git
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Akwo Bawa komMaHaa Mae neBHi BUMOrM A0 MOBIAOMITEHHS KOMITY, TO
BCTAHOBMNEHHS WAabnoHy Ans uMx BUMOr y CUCTEMi Ta HanawTyBaHHS Git,
Wwob BiH BUKOPWUCTOBYBAB WMOro 3a 3aMOBYYBaHHAM, 36iNblLUMTb LUAHCK
perynsipHoOro 4OTPUMAaHHS LiMX BUMOT.

CORE.PAGER

Lle HanawTyBaHHSA BM3Hauvae, AKNA nporoptauy CTOpPIHOK
BMKOPUCTOBYETbLCSH, KONW Git NporopTae BuBeaeHHs, Take sk logi diff. Bu
MOXeTe BCTaHOBUTU MOro B 3HAYEHHS more Yu Ball ynobneHuin nporoptay
CTOPIHOK (3a 3aMOBYYBaHHAM — Lie less), Yn BUMKHYTWU 1Oro, 3adaBLum SK
3HaYeHHS NOPOXHIN PALOK:

$ git config --global core.pager

Akwo BN BUKOHaeTe Ue, Git Oyae BigobpaxaTn yBecb pesynbTaT BCiX
KOMaHz, He3anexHo Bif, Moro JOBXUHW.

USER.SIGNINGKEY

AKWwo BU CTBOPHOETE MiANMCAHi aHOTOBaHi Term (sK Le obroBoptoBanoch y
“IignucaHHAa npaui”), TO BCTaHOBMEHHA Baworo GPG knio4va nignucy B
KOHQirypauinHMx HanawTyBaHHAX 3pobuTb uUe npocTiwnm. Bkaxite ID
BALLUOrO Kroya HaCTynmHUM YUHOM:

$ git config --global user.signingkey <gpg-key-id>

Tenep BM moxeTe nignucyBatn Ternm 6e3 HeOOXiOHOCTI KOXHOro pasy
BKasyBaTy Ball KNioY y kKomaHgi git tag:

$ git tag -s <tag-name>

CORE.EXCLUDESFILE

Bu moxeTte 3agatu wabnoHu y darni .gitignore Baworo npoekty ans
Toro, wob Git He 6GaumB iX HAK HeBiACNIAKOBYBaHi Ta He Hamarascs
iHOeKkcyBaTM NpW  BUKOHaHHI koMaHguM git add Ha Hux, 8Kk ue
o6rosoptoBanock y “IrHopyBaHHs chainis”.



Ane iHoai BuHMKae notpeba irHopyBaTu NeBHi dannu y BCiX CXoBULLAX,
3 AKMMW BU npauroeTe. AKWOo Baw KoMn'ioTep npautoe Ha Mac OS X, Bu,
HaneBHO, 3Hanomi 3 darinamn .DS_Store. AKWO X BM HagaeTe nepesary
pepakTopy Emacs, To 3HaeTe Npo darnu, Wo 3aKiH4yTbCS CUMBOJSIOM ~.

Lls onuia pgossBonse HanucatM WOCb Ha 3pas3ok rrnobansHoro
daviny .gitignore. Akwo BM cTBOpUTE haiin ~/.gitignore_global 3
HaCTYMNHYM BMICTOM:

*n

.DS_Store

...Ta BMKOHaeTe komaHgy git config --global core.excludesfile
~/.giltignore_global, 710 Git Ginbwe Hikonn He OGyae TypOyBaTM Bac
oo umx cannie.

HELP.AUTOCORRECT

Akwo BM nomunsieTecb MNpu Habopi KoMaHaW, TO BUMBOAUTLCH LLOCH
nogibHe Ao UbOro:

$ git chekcout master
git: 'chekcout' is not a git command. See 'git --help'.

Did you mean this?
checkout

Git NocnyXnuMBO HamaraeTbCsl 3pO3yMiTW, LIO BM Manu Ha yBsasi, ane
BiAMOBISIETbCS BMKOHYBATK Lie. AKWO BCTaHOBUTU 3Ha4eHHst help.auto-
correct piBHUM 1, To Git 6yae Bce X TakvM BUKOHYBATU L0 KOMaHAy:

$ git chekcout master

WARNING: You called a Git command named 'chekcout', which does not exist.

Continuing under the assumption that you meant 'checkout'
in 0.1 seconds automatically...

3BepHiTb yBary Ha ue ameHe “0.1 seconds”. HacnpaBai 3HavyeHHSA onuii
help.autocorrect € uinMm 4ucnom, WO NpeacTaBnse OECATI CEKyLHMW.
Tomy, fAKwWo BCTaHOBUTKM 1oro piBHuM 50, To Git gacTb BaM 5 cekyHA, o6
3MIHUTW CBOIO OYMKY Nnepen BUKOHaHHAM BiKOPEKTOBaHOI KOMaHaM.

KoHdpirypauis Git
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Konbopu y Git

Git NOBHICTIO MATPUMYE KONMbOPOBE BUBEAEHHS Y TepMiHani, Wo pobuTb
BidyanbHWIN po30ip pe3ynbTaTiB BUKOHAHHA KOMaHA 3HAYHO LUBMALWIUM Ta
nerwmM. Yumano onuii MOXyTb AOMOMOITW HanawTyBaTW KOMbOPM
BiANOBIAHO A0 BalUMX BNoAobaHb.

COLOR.UI

Git aBTOMaTn4HO po3chbapboBye GinbLy YAaCTMHY CBOrO BMBEAEHHS, ane €
ronoBHWIA BUMUKAY, SIKWO Bam He nogobaeTbcsa Taka nosediHka. LLo6
BUMKHYTUW KONbOPOBE BUBEAEHHSA Git y TepmiHani, 3pobiTe HacTynHe:

$ git config --global color.ui false

TunoBMM HanawTyBaHHsM € auto, Wo po3dapboBye BMBEAEHHS, KOMK
BOHO e NpsMO Yy TepMiHamn, ane YHWKAE KepyBaHHsSI KONbOPOM, KOMu
BUBEOEHHSA NepeagpecoBY€ETbCH Y KaHan um dann.

Bu Takox MoxeTe BCTaHOBUTM MOr0 Yy 3Ha4vyeHHa always ans
irHOpyBaHHs pi3HMLi MK TepMmiHanamuM Ta kKaHanamu. Bam pigko
XOTiTUMETbCA LUbOoro; y OinblIOCTi cueHapiiB, SKWO Bam noTpidHe
KONbOpOBE KOAYBaHHSA y NepeagpecoBaHOMY BUBEAEHHI, MOXHa nepeaatm
napameTp --color B KOMaHAy Git, LWOO 3MyCUTWN OrO BUKOPUCTOBYBATU
KOMNbOPOBE KoAyBaHHS. TUMOBE 3HAYEHHs1 Maivke 3aBXau € TUM, 4YOro BU
baxaere.

COLOR. *

Akwo BM  xo4eTe  BkasaTU  Oinbll  KOHKPETHO, Ky  KOMaHay
po3chapboByBaTM i sIK— Git nocTayae HanawTyBaHHS KONboOpy [Ans
KOHKpPEeTHUX KoMaHA-giecnis. KoxHa 3 HuMx moxe OyTn 3agaHa B true,
false abo always:

color.branch
color.diff
color.interactive
color.status

In addition, each of these has subsettings you can use to set specific colors
for parts of the output, if you want to override each color. For example, to set
the meta information in your diff output to blue foreground, black background,
and bold text, you can run



$ git config --global color.diff.meta "blue black bold"

You can set the color to any of the following values: normal, black, red,
green, yellow, blue, magenta, cyan, or white. If you want an attribute like
bold in the previous example, you can choose from bold, dim, ul (underline),
blink, and reverse (swap foreground and background).

External Merge and Diff Tools

Although Git has an internal implementation of diff, which is what we’ve been
showing in this book, you can set up an external tool instead. You can also set
up a graphical merge-conflict-resolution tool instead of having to resolve con-
flicts manually. We’'ll demonstrate setting up the Perforce Visual Merge Tool
(P4Merge) to do your diffs and merge resolutions, because it’s a nice graphical
tool and it’s free.

If you want to try this out, P4AMerge works on all major platforms, so you
should be able to do so. We’ll use path names in the examples that work on Mac
and Linux systems; for Windows, you’ll have to change /usr/local/bin to an
executable path in your environment.

To begin, download P4Merge from http://www.perforce.com/downloads/
Perforce/. Next, you’ll set up external wrapper scripts to run your commands.
We’ll use the Mac path for the executable; in other systems, it will be where
your p4merge binary is installed. Set up a merge wrapper script named ex-
tMerge that calls your binary with all the arguments provided:

$ cat /usr/local/bin/extMerge
#! /bin/sh
/Applications/p4merge.app/Contents/Mac0OS/p4merge $*

The diff wrapper checks to make sure seven arguments are provided and
passes two of them to your merge script. By default, Git passes the following
arguments to the diff program:

path old-file old-hex old-mode new-file new-hex new-mode

Because you only want the old-file and new-file arguments, you use
the wrapper script to pass the ones you need.

$ cat /usr/local/bin/extDiff
#!/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

KoHdpirypauis Git
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You also need to make sure these tools are executable:

$ sudo chmod +x /usr/local/bin/extMerge
$ sudo chmod +x /usr/local/bin/extDiff

Now you can set up your config file to use your custom merge resolution and
diff tools. This takes a number of custom settings: merge.tool to tell Git what
strategy to use, mergetool.<tool>.cmd to specify how to run the command,
mergetool.<tool>. trustExitCode to tell Git if the exit code of that program
indicates a successful merge resolution or not, and diff.external to tell Git
what command to run for diffs. So, you can either run four config commands

$ git config --global merge.tool extMerge
$ git config --global mergetool.extMerge.cmd \
"extMerge \"$BASE\" \"$LOCAL\" \"SREMOTE\" \"$MERGED\"'
$ git config --global mergetool.extMerge.trustExitCode false
$ git config --global diff.external extDiff

oryou can edit your ~/.gitconfigfile to add these lines:

[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "$BASE" "SLOCAL" "SREMOTE" "S$MERGED"
trustExitCode = false
[diff]
external = extDiff

After all this is set, if you run diff commands such as this:

$ git diff 32d1776b1~ 32d1776b1

Instead of getting the diff output on the command line, Git fires up P4Merge,
which looks something like this:
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P4Merge.

If you try to merge two branches and subsequently have merge conflicts,
you can run the command git mergetool; it starts P4Merge to let you resolve
the conflicts through that GUI tool.

The nice thing about this wrapper setup is that you can change your diff and
merge tools easily. For example, to change your extDiff and extMerge tools
to run the KDiff3 tool instead, all you have to do is edit your extMerge file:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 $*

Now, Git will use the KDiff3 tool for diff viewing and merge conflict resolu-
tion.

Git comes preset to use a number of other merge-resolution tools without
your having to set up the cmd configuration. To see a list of the tools it sup-
ports, try this:

$ git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
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gvimdiff
gvimdiff2
opendiff
p4merge
vimdiff
vimdiff2

The following tools are valid, but not currently available:
araxis
bc3
codecompare
deltawalker
diffmerge
diffuse
ecmerge
kdiff3
meld
tkdiff
tortoisemerge
xxdiff

Some of the tools listed above only work in a windowed
environment. If run in a terminal-only session, they will fail.

If you’re not interested in using KDiff3 for diff but rather want to use it just
for merge resolution, and the kdiff3 command is in your path, then you can run

$ git config --global merge.tool kdiff3

If you run this instead of setting up the extMerge and extDiff files, Git will
use KDiff3 for merge resolution and the normal Git diff tool for diffs.

Formatting and Whitespace

Formatting and whitespace issues are some of the more frustrating and subtle
problems that many developers encounter when collaborating, especially
cross-platform. It’s very easy for patches or other collaborated work to intro-
duce subtle whitespace changes because editors silently introduce them, and if
your files ever touch a Windows system, their line endings might be replaced.
Git has a few configuration options to help with these issues.



CORE.AUTOCRLF

If you’re programming on Windows and working with people who are not (or
vice-versa), you’ll probably run into line-ending issues at some point. This is be-
cause Windows uses both a carriage-return character and a linefeed character
for newlines in its files, whereas Mac and Linux systems use only the linefeed
character. This is a subtle but incredibly annoying fact of cross-platform work;
many editors on Windows silently replace existing LF-style line endings with
CRLF, or insert both line-ending characters when the user hits the enter key.

Git can handle this by auto-converting CRLF line endings into LF when you
add a file to the index, and vice versa when it checks out code onto your filesys-
tem. You can turn on this functionality with the core.autocrlf setting. If
you’re on a Windows machine, set it to true - this converts LF endings into
CRLF when you check out code:

$ git config --global core.autocrlf true

If you’re on a Linux or Mac system that uses LF line endings, then you don’t
want Git to automatically convert them when you check out files; however, if a
file with CRLF endings accidentally gets introduced, then you may want Git to
fix it. You can tell Git to convert CRLF to LF on commit but not the other way
around by setting core.autocrlf to input:

$ git config --global core.autocrlf input

This setup should leave you with CRLF endings in Windows checkouts, but
LF endings on Mac and Linux systems and in the repository.

If you’re a Windows programmer doing a Windows-only project, then you
can turn off this functionality, recording the carriage returns in the repository
by setting the config value to false:

$ git config --global core.autocrlf false

CORE.WHITESPACE

Git comes preset to detect and fix some whitespace issues. It can look for six
primary whitespace issues - three are enabled by default and can be turned off,
and three are disabled by default but can be activated.
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The ones that are turned on by default are blank-at-eol, which looks for
spaces at the end of a line; blank-at-eof, which notices blank lines at the end
of a file; and space-before-tab, which looks for spaces before tabs at the be-
ginning of a line.

The three that are disabled by default but can be turned on are indent-
with-non-tab, which looks for lines that begin with spaces instead of tabs
(and is controlled by the tabwidth option); tab-in-indent, which watches
for tabs in the indentation portion of a line; and cr-at-eol, which tells Git that
carriage returns at the end of lines are OK.

You can tell Git which of these you want enabled by setting core.white-
space to the values you want on or off, separated by commas. You can disable
settings by either leaving them out of the setting string or prepending a - in
front of the value. For example, if you want all but cr-at-eol to be set, you can
do this:

$ git config --global core.whitespace \
trailing-space,space-before-tab,indent-with-non-tab

Git will detect these issues when you run a git diff command and try to
color them so you can possibly fix them before you commit. It will also use
these values to help you when you apply patches with git apply. Whenyou’re
applying patches, you can ask Git to warn you if it’s applying patches with the
specified whitespace issues:

$ git apply --whitespace=warn <patch>

Or you can have Git try to automatically fix the issue before applying the
patch:

$ git apply --whitespace=fix <patch>

These options apply to the git rebase command as well. If you’ve commit-
ted whitespace issues but haven’t yet pushed upstream, you can run git re-
base --whitespace=fix to have Git automatically fix whitespace issues as
it’s rewriting the patches.



Server Configuration

Not nearly as many configuration options are available for the server side of Git,
but there are a few interesting ones you may want to take note of.

RECEIVE.FSCKOBJECTS

Git is capable of making sure every object received during a push still matches
its SHA-1 checksum and points to valid objects. However, it doesn’t do this by
default; it’s a fairly expensive operation, and might slow down the operation,
especially on large repositories or pushes. If you want Git to check object con-
sistency on every push, you can force it to do so by setting receive. fsck0b-
jects to true:

$ git config --system receive.fsckObjects true

Now, Git will check the integrity of your repository before each push is ac-
cepted to make sure faulty (or malicious) clients aren’t introducing corrupt da-
ta.

RECEIVE.DENYNONFASTFORWARDS

If you rebase commits that you’ve already pushed and then try to push again,
or otherwise try to push a commit to a remote branch that doesn’t contain the
commit that the remote branch currently points to, you’ll be denied. This is
generally good policy; but in the case of the rebase, you may determine that
you know what you’re doing and can force-update the remote branch with a - f
flag to your push command.

To tell Git to refuse force-pushes, set receive.denyNonFastForwards:

$ git config --system receive.denyNonFastForwards true

The other way you can do this is via server-side receive hooks, which we’ll
cover in a bit. That approach lets you do more complex things like deny non-
fast-forwards to a certain subset of users.
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RECEIVE.DENYDELETES

One of the workarounds to the denyNonFastForwards policy is for the user to
delete the branch and then push it back up with the new reference. To avoid
this, set receive.denyDeletes to true:

$ git config --system receive.denyDeletes true

This denies any deletion of branches or tags - no user can do it. To remove
remote branches, you must remove the ref files from the server manually. There
are also more interesting ways to do this on a per-user basis via ACLs, as you’ll
learn in “INpuknag NONITUKN KOPUCTYBAHHSA BUKOHYBaHOI Git-om”.

Git Attributes

Some of these settings can also be specified for a path, so that Git applies those
settings only for a subdirectory or subset of files. These path-specific settings
are called Git attributes and are set either in a .gitattributes file in one of
your directories (normally the root of your project) or in the .git/info/
attributes file if you don’t want the attributes file committed with your
project.

Using attributes, you can do things like specify separate merge strategies for
individual files or directories in your project, tell Git how to diff non-text files, or
have Git filter content before you check it into or out of Git. In this section,
you’ll learn about some of the attributes you can set on your paths in your Git
project and see a few examples of using this feature in practice.

Binary Files

One cool trick for which you can use Git attributes is telling Git which files are
binary (in cases it otherwise may not be able to figure out) and giving Git spe-
cial instructions about how to handle those files. For instance, some text files
may be machine generated and not diffable, whereas some binary files can be
diffed. You’ll see how to tell Git which is which.

IDENTIFYING BINARY FILES

Some files look like text files but for all intents and purposes are to be treated
as binary data. For instance, Xcode projects on the Mac contain a file that ends
in .pbxproj, which is basically a JSON (plain-text Javascript data format) data-



set written out to disk by the IDE, which records your build settings and so on.
Although it’s technically a text file (because it’s all UTF-8), you don’t want to
treat it as such because it’s really a lightweight database - you can’t merge the
contents if two people change it, and diffs generally aren’t helpful. The file is
meant to be consumed by a machine. In essence, you want to treat it like a bi-
nary file.

To tell Git to treat all pbxproj files as binary data, add the following line to
your .gitattributes file:

* . pbxproj binary

Now, Git won’t try to convert or fix CRLF issues; nor will it try to compute or
print a diff for changes in this file when you run git showorgit diff onyour
project.

DIFFING BINARY FILES

You can also use the Git attributes functionality to effectively diff binary files.
You do this by telling Git how to convert your binary data to a text format that
can be compared via the normal diff.

First, you'll use this technique to solve one of the most annoying problems
known to humanity: version-controlling Microsoft Word documents. Everyone
knows that Word is the most horrific editor around, but oddly, everyone still
uses it. If you want to version-control Word documents, you can stick them in a
Git repository and commit every once in a while; but what good does that do? If
you run git diff normally, you only see something like this:

$ git diff

diff --git a/chapteril.docx b/chapteri.docx

index 88839c4..4afcb7c 100644

Binary files a/chapteri.docx and b/chapterl.docx differ

You can’t directly compare two versions unless you check them out and scan
them manually, right? It turns out you can do this fairly well using Git attributes.
Put the following line in your .gitattributes file:

*.docx diff=word

This tells Git that any file that matches this pattern (.docx) should use the
“word” filter when you try to view a diff that contains changes. What is the
“word” filter? You have to set it up. Here you’ll configure Git to use the
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docx2txt program to convert Word documents into readable text files, which it
will then diff properly.

First, you’ll need to install docx2txt; you can download it from http://
docx2txt.sourceforge.net. Follow the instructions in the INSTALL file to put it
somewhere your shell can find it. Next, you’ll write a wrapper script to convert
output to the format Git expects. Create a file that’s somewhere in your path
called docx2txt, and add these contents:

#! /bin/bash
docx2txt.pl $1 -

Don’t forget to chmod a+x that file. Finally, you can configure Git to use this
script:

$ git config diff.word.textconv docx2txt

Now Git knows that if it tries to do a diff between two snapshots, and any of
the files end in .docx, it should run those files through the “word” filter, which
is defined as the docx2txt program. This effectively makes nice text-based ver-
sions of your Word files before attempting to diff them.

Here’s an example: Chapter 1 of this book was converted to Word format and
committed in a Git repository. Then a new paragraph was added. Here’s what
git diff shows:

$ git diff
diff --git a/chapterl.docx b/chapteri.docx
index 0b013ca..ba25db5 100644
--- a/chapteri.docx
+++ b/chapteri.docx
@@ -2,6 +2,7 @@
This chapter will be about getting started with Git. We will begin at the beginni
1.1. About Version Control
What is "version control", and why should you care? Version control is a system t
+Testing: 1, 2, 3.
If you are a graphic or web designer and want to keep every version of an image c
1.1.1. Local Version Control Systems
Many people's version-control method of choice is to copy files into another dire

Git successfully and succinctly tells us that we added the string “Testing: 1, 2,
3., which is correct. It’s not perfect - formatting changes wouldn’t show up
here - but it certainly works.


http://docx2txt.sourceforge.net
http://docx2txt.sourceforge.net

Another interesting problem you can solve this way involves diffing image
files. One way to do this is to run image files through a filter that extracts their
EXIF information - metadata that is recorded with most image formats. If you
download and install the exiftool program, you can use it to convert your im-
ages into text about the metadata, so at least the diff will show you a textual
representation of any changes that happened:

$ echo '*.png diff=exif' >> .gitattributes
$ git config diff.exif.textconv exiftool

If you replace an image in your project and run git diff, you see some-
thing like this:

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 : 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 1 827

Bit Depth : 8

Color Type : RGB with Alpha

You can easily see that the file size and image dimensions have both
changed.

Keyword Expansion

SVN- or CVS-style keyword expansion is often requested by developers used to
those systems. The main problem with this in Git is that you can’t modify a file
with information about the commit after you’ve committed, because Git check-
sums the file first. However, you can inject text into a file when it’s checked out
and remove it again before it’s added to a commit. Git attributes offers you two
ways to do this.
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First, you can inject the SHA-1 checksum of a blob into an $Id$ field in the
file automatically. If you set this attribute on a file or set of files, then the next
time you check out that branch, Git will replace that field with the SHA-1 of the
blob. It’s important to notice that it isn’t the SHA-1 of the commit, but of the
blob itself:

$ echo '*.txt ident' >> .gitattributes
$ echo 'SIdS' > test.txt

The next time you check out this file, Git injects the SHA-1 of the blob:

$ rm test.txt

$ git checkout -- test.txt

$ cat test.txt

$Id: 42812b7653c7b88933f8a9d6caddcal6714b9bb3 $

However, that result is of limited use. If you’ve used keyword substitution in
CVS or Subversion, you can include a datestamp - the SHA-1 isn’t all that help-
ful, because it’s fairly random and you can’t tell if one SHA-1 is older or newer
than another just by looking at them.

It turns out that you can write your own filters for doing substitutions in files
on commit/checkout. These are called “clean” and “smudge” filters. In the .gi-
tattributes file, you can set a filter for particular paths and then set up
scripts that will process files just before they’re checked out (“smudge”, see
Figure 8-2) and just before they’re staged (“clean”, see Figure 8-3). These filters
can be set to do all sorts of fun things.

30BPAXEHHA
8-2

The “smudge” filter
is run on checkout.

Staging Area *.txt Fllter Working Directory

fileC.rb » fileC.rb
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30BPAXEHHA
8-3

Staging Area *.txt Filter Working Directory
The “clean” filter is

run when files are

fileB.txt =-—

fileB.txt"'

fileC.rb »= fileC.rb

The original commit message for this feature gives a simple example of run-
ning all your C source code through the indent program before committing.
You can set it up by setting the filter attribute in your .gitattributes file to
filter *. c files with the “indent” filter:

*.c filter=indent

Then, tell Git what the “indent” filter does on smudge and clean:

$ git config --global filter.indent.clean indent
$ git config --global filter.indent.smudge cat

In this case, when you commit files that match *.c, Git will run them
through the indent program before it stages them and then run them through
the cat program before it checks them back out onto disk. The cat program
does essentially nothing: it spits out the same data that it comes in. This combi-
nation effectively filters all C source code files through indent before commit-
ting.

Another interesting example gets $Date$ keyword expansion, RCS style. To
do this properly, you need a small script that takes a filename, figures out the
last commit date for this project, and inserts the date into the file. Here is a
small Ruby script that does that:

#! Jusr/bin/env ruby

data = STDIN.read

last_date = 'git log --pretty=format:"%ad" -1°

puts data.gsub('$Date$', 'SDate: ' + last_date.to_s + 'S')
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All the script does is get the latest commit date from the git log command,
stick that into any $Date$ strings it sees in stdin, and print the results - it
should be simple to do in whatever language you’re most comfortable in. You
can name this file expand_date and put it in your path. Now, you need to set
up a filter in Git (call it dater) and tell it to use your expand_date filter to
smudge the files on checkout. You’ll use a Perl expression to clean that up on
commit:

$ git config filter.dater.smudge expand_date
$ git config filter.dater.clean 'perl -pe "s/\\\$Date[~A\\\$]*\\\$/\\\$Date\\\$/"'

This Perl snippet strips out anything it sees in a $Date$ string, to get back to
where you started. Now that your filter is ready, you can test it by setting up a
file with your $Date$ keyword and then setting up a Git attribute for that file
that engages the new filter:

$ echo '# SDate$' > date_test.txt
$ echo 'date*.txt filter=dater' >> .gitattributes

If you commit those changes and check out the file again, you see the key-
word properly substituted:

$ 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

# SDate: Tue Apr 21 07:26:52 2009 -0700$

You can see how powerful this technique can be for customized applica-
tions. You have to be careful, though, because the .gitattributes file is com-
mitted and passed around with the project, but the driver (in this case, dater)
isn’t, so it won’t work everywhere. When you design these filters, they should
be able to fail gracefully and have the project still work properly.

Exporting Your Repository

Git attribute data also allows you to do some interesting things when exporting
an archive of your project.
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EXPORT - IGNORE

You can tell Git not to export certain files or directories when generating an
archive. If there is a subdirectory or file that you don’t want to include in your
archive file but that you do want checked into your project, you can determine
those files via the export-1ignore attribute.

For example, say you have some test files in a test/ subdirectory, and it
doesn’t make sense to include them in the tarball export of your project. You
can add the following line to your Git attributes file:

test/ export-ignore

Now, when you run git archive to create a tarball of your project, that direc-
tory won’t be included in the archive.

EXPORT -SUBST

When exporting files for deployment you can apply git log’s formatting and
keyword-expansion processing to selected portions of files marked with the
export-subst attribute.

For instance, if you want to include a file named LAST_COMMIT in your
project, and have metadata about the last commit automatically injected into it
when git archive runs, you can for example set up the file like this:

$ echo 'Last commit date: SFormat:%cd by %aN$' > LAST_COMMIT
$ echo "LAST_COMMIT export-subst" >> .gitattributes

$ git add LAST_COMMIT .gitattributes

$ git commit -am 'adding LAST_COMMIT file for archives'

When you run git archive, the contents of the archived file will look like
this:

$ git archive HEAD | tar xCf ../deployment-testing -
$ cat ../deployment-testing/LAST_COMMIT
Last commit date: Tue Apr 21 08:38:48 2009 -0700 by Scott Chacon

The substitutions can include for example the commit message and any git
notes, and git log can do simple word wrapping:

$ echo 'S$Format:Last commit: %h by %aN at %cd%n%+w(76,6,9)%BS' > LAST_COMMIT

$ git commit -am 'export-subst uses git log's custom formatter
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git archive uses git log's ‘pretty=format:' processor
directly, and strips the surrounding "$Format:’ and '$°
markup from the output.

$ git archive @ | tar xfO - LAST_COMMIT
Last commit: 312ccc8 by Jim Hill at Fri May 8 09:14:04 2015 -0700
export-subst uses git log's custom formatter

git archive uses git log's ‘pretty=format:’ processor directly, and
strips the surrounding "$Format:’ and “$° markup from the output.

The resulting archive is suitable for deployment work, but like any exported
archive it isn’t suitable for further development work.

Merge Strategies

You can also use Git attributes to tell Git to use different merge strategies for
specific files in your project. One very useful option is to tell Git to not try to
merge specific files when they have conflicts, but rather to use your side of the
merge over someone else’s.

This is helpful if a branch in your project has diverged or is specialized, but
you want to be able to merge changes back in from it, and you want to ignore
certain files. Say you have a database settings file called database.xml that is
different in two branches, and you want to merge in your other branch without
messing up the database file. You can set up an attribute like this:

database.xml merge=ours

And then define a dummy ours merge strategy with:

$ git config --global merge.ours.driver true

If you merge in the other branch, instead of having merge conflicts with the
database.xml file, you see something like this:

$ git merge topic
Auto-merging database.xml
Merge made by recursive.

In this case, database.xml stays at whatever version you originally had.
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Git Hooks

Like many other Version Control Systems, Git has a way to fire off custom
scripts when certain important actions occur. There are two groups of these
hooks: client-side and server-side. Client-side hooks are triggered by operations
such as committing and merging, while server-side hooks run on network oper-
ations such as receiving pushed commits. You can use these hooks for all sorts
of reasons.

Installing a Hook

The hooks are all stored in the hooks subdirectory of the Git directory. In most
projects, that’s .git/hooks. When you initialize a new repository with git
init, Git populates the hooks directory with a bunch of example scripts, many
of which are useful by themselves; but they also document the input values of
each script. All the examples are written as shell scripts, with some Perl thrown
in, but any properly named executable scripts will work fine - you can write
them in Ruby or Python or what have you. If you want to use the bundled hook
scripts, you’ll have to rename them; their file names all end with . sample.

To enable a hook script, put a file in the hooks subdirectory of your Git direc-
tory that is named appropriately and is executable. From that point forward, it
should be called. We’ll cover most of the major hook filenames here.

Client-Side Hooks

There are a lot of client-side hooks. This section splits them into committing-
workflow hooks, e-mail-workflow scripts, and everything else.

It’s important to note that client-side hooks are not copied when you
clone a repository. If your intent with these scripts is to enforce a policy,
you’ll probably want to do that on the server side; see the example in
“IMpuknag noniTUKM KOPUCTYBaHHS BUKOHYBaHOi Git—om™.

COMMITTING-WORKFLOW HOOKS

The first four hooks have to do with the committing process.

The pre-commit hook is run first, before you even type in a commit mes-
sage. It’s used to inspect the snapshot that’s about to be committed, to see if
you’ve forgotten something, to make sure tests run, or to examine whatever
you need to inspect in the code. Exiting non-zero from this hook aborts the
commit, although you can bypass it with git commit --no-verify. You can
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do things like check for code style (run lint or something equivalent), check
for trailing whitespace (the default hook does exactly this), or check for appro-
priate documentation on new methods.

The prepare-commit-msg hook is run before the commit message editor is
fired up but after the default message is created. It lets you edit the default
message before the commit author sees it. This hook takes a few parameters:
the path to the file that holds the commit message so far, the type of commit,
and the commit SHA-1 if this is an amended commit. This hook generally isn’t
useful for normal commits; rather, it’s good for commits where the default mes-
sage is auto-generated, such as templated commit messages, merge commits,
squashed commits, and amended commits. You may use it in conjunction with
a commit template to programmatically insert information.

The commit-msg hook takes one parameter, which again is the path to a
temporary file that contains the commit message written by the developer. If
this script exits non-zero, Git aborts the commit process, so you can use it to
validate your project state or commit message before allowing a commit to go
through. In the last section of this chapter, We’ll demonstrate using this hook to
check that your commit message is conformant to a required pattern.

After the entire commit process is completed, the post-commit hook runs.
It doesn’t take any parameters, but you can easily get the last commit by run-
ning git log -1 HEAD. Generally, this script is used for notification or some-
thing similar.

E-MAIL WORKFLOW HOOKS

You can set up three client-side hooks for an e-mail-based workflow. They’re all
invoked by the git am command, so if you aren’t using that command in your
workflow, you can safely skip to the next section. If you’re taking patches over
e-mail prepared by git format-patch, then some of these may be helpful to
you.

The first hook that is run is applypatch-msg. It takes a single argument: the
name of the temporary file that contains the proposed commit message. Git
aborts the patch if this script exits non-zero. You can use this to make sure a
commit message is properly formatted, or to normalize the message by having
the script edit it in place.

The next hook to run when applying patches via git am is pre-
applypatch. Somewhat confusingly, it is run after the patch is applied but be-
fore a commit is made, so you can use it to inspect the snapshot before making
the commit. You can run tests or otherwise inspect the working tree with this
script. If something is missing or the tests don’t pass, exiting non-zero aborts
the git amscript without committing the patch.



The last hook to run during a git am operation is post-applypatch, which
runs after the commit is made. You can use it to notify a group or the author of
the patch you pulled in that you’ve done so. You can’t stop the patching process
with this script.

OTHER CLIENT HOOKS

The pre-rebase hook runs before you rebase anything and can halt the pro-
cess by exiting non-zero. You can use this hook to disallow rebasing any com-
mits that have already been pushed. The example pre-rebase hook that Git
installs does this, although it makes some assumptions that may not match
with your workflow.

The post-rewrite hook is run by commands that replace commits, such as
git commit --amend and git rebase (though not by git filter-
branch). Its single argument is which command triggered the rewrite, and it re-
ceives a list of rewrites on stdin. This hook has many of the same uses as the
post-checkout and post-merge hooks.

After you run a successful git checkout, the post-checkout hook runs;
you can use it to set up your working directory properly for your project envi-
ronment. This may mean moving in large binary files that you don’t want
source controlled, auto-generating documentation, or something along those
lines.

The post-merge hook runs after a successful merge command. You can use
it to restore data in the working tree that Git can’t track, such as permissions
data. This hook can likewise validate the presence of files external to Git control
that you may want copied in when the working tree changes.

The pre-push hook runs during git push, after the remote refs have been
updated but before any objects have been transferred. It receives the name and
location of the remote as parameters, and a list of to-be-updated refs through
stdin. You can use it to validate a set of ref updates before a push occurs (a
non-zero exit code will abort the push).

Git occasionally does garbage collection as part of its normal operation, by
invoking git gc --auto. The pre-auto-gc hook is invoked just before the
garbage collection takes place, and can be used to notify you that this is hap-
pening, or to abort the collection if now isn’t a good time.

Server-Side Hooks

In addition to the client-side hooks, you can use a couple of important server-
side hooks as a system administrator to enforce nearly any kind of policy for
your project. These scripts run before and after pushes to the server. The pre
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hooks can exit non-zero at any time to reject the push as well as print an error
message back to the client; you can set up a push policy that’s as complex as
you wish.

PRE-RECEIVE

The first script to run when handling a push from a client is pre-receive. It
takes a list of references that are being pushed from stdin; if it exits non-zero,
none of them are accepted. You can use this hook to do things like make sure
none of the updated references are non-fast-forwards, or to do access control
for all the refs and files they’re modifying with the push.

UPDATE

The update script is very similar to the pre-receive script, except that it’s run
once for each branch the pusher is trying to update. If the pusher is trying to
push to multiple branches, pre-receive runs only once, whereas update runs
once per branch they’re pushing to. Instead of reading from stdin, this script
takes three arguments: the name of the reference (branch), the SHA-1 that ref-
erence pointed to before the push, and the SHA-1 the user is trying to push. If
the update script exits non-zero, only that reference is rejected; other refer-
ences can still be updated.

POST-RECEIVE

The post-receive hook runs after the entire process is completed and can be
used to update other services or notify users. It takes the same stdin data as the
pre-receive hook. Examples include e-mailing a list, notifying a continuous
integration server, or updating a ticket-tracking system - you can even parse
the commit messages to see if any tickets need to be opened, modified, or
closed. This script can’t stop the push process, but the client doesn’t discon-
nect until it has completed, so be careful if you try to do anything that may take
a long time.

Mpuknag nomniTYKM KOPUCTYBaHHSA BUKOHYBaHOI Git—oM

Y ubomy po3sgini BU BUKOPUCTaETE Te, WO BXe BMBYUNN ANS CTBOPEHHS
poboyoro npouecy Git, Aknin nepesipATUME NEBHUA bopMaT NOBIZOMIIEHHS
KOMITYy, a TakoX A03BONATUME nuille oBpaHuM KOpUCTyBayam 3MmiHioBaTu
neBHi nigampekTopii B npoekTi. Bu nobygyete KnieHTCbKi CKpUMTH, SKi
gornomaratumyTb PO3pOOHUKOBI NEPEBIPATY UM iXHi HagicnaHi 3amiHum (push)
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OyoyTb BigxuneHi, i cepBepHi ckpunTu, ki GygyTe nNpumyllyBaTu
OOTPUMYBaTUCh NOMITUKN KOPUCTYBAHHS.

CkpunTu, SKi MM NPOOEMOHCTPYEMO, HaNUCaHi Ha Ruby; YacTkoBO Yepes
Hawy iHTenekTyBanbHy IHEpPTHICTb, a@ 4acTKoBO TOMY, WO Ruby
yntabenbHa, HaBiTb AKWO BWM HE MOXETEe Ha Hil HiYoro Hanucatu. BrTim,
Oyab-gka MoBa nigiiae — BCi NPUKNaauM CKPMNTIB-rakiB nowwmnptoBaHi 3 Git,
HanucaHi abo Ha Perl abo Ha Bash, TOMy B/ MOXeTe 3HaWTK GaraTo 3paskiB
rakis, iMmnnemMeHToBaHNX LMMN MOBaMMU.

"ak cepBepHOi YaCTUHU

Bcs poboTta gns cepBepHOi YacTuHM noTpanuTb Ao harny update y Bauii
anpekTopii hooks. Mak update BMKOHYETHCSA OQHOPA30BO ANSA KOXHOI MKy,
KONu 3MiHWM HaaCcUNarTbCs, | IPUAMAaE TpU apryMeHTu:

« IM'a nocunaHHA, 40 SIKOro HagcunarTbCs 3MiHM
« Ctapa pesisis, ae ud rinka éyna

« HoBa pesisisi, ika HagcMnaeTbcs

Y Bac TakoXx € JOCTyn A0 KOpUCTyBada, SKUA Haacunae 3miHW, SKLWO
nyw BiabyBaeTcbst Yepe3 SSH. AKWO BM [003BONWUMAM 3'€4HAHHSA KOXHOMY
Yyepes OAHOro KOpUCTYBaya (SK “git”) 3 nyGniyHMM Knovem aBTeHTUdIKaLii,
BaM HeobxigHO Oyae HagaTu LbOMYy KOpPUCTyBaveBi 0OropTky TepmiHany,
WO BM3Ha4YaTMMe KOpUCTyBaya, SKWM MigKNIOYaeTbCcs Ha nigcTasi
nybnivyHoro kno4a, i BIAMOBIQHO 3agaTu 3MiHHY cepegoBuwia. TyT Mu
NpUnycTMMO, O KOPUCTYBaY, KU Ni4'€AHYETCbS, 3HAXOAUTLCA B 3MiHHIN
cepepoBua SUSER, Tak L0 Ball CKPUMNT OHOBMEHHS NOYMHAE 3i 30MpaHHs
yciei HeobXigHOT BaM iHhopmalLlii:

#!/usr/bin/env ruby

Srefname = ARGV[0O]

Soldrev = ARGV[1]
Snewrev = ARGV[2]
Suser = ENV['USER']

puts "Enforcing Policies..."
puts "(#{Srefname}) (#{Soldrev[0,6]}) (#{Snewrev[0,6]})"

Tak, uUe rnobanbHi 3MiHHI. He 3acygxkynte — Tak nerwe
NPOAEMOHCTPYBaTH.
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BIAMNOBIAHICTb MOBIAOMITIEHHA KOMITY MEBHOMY ®OPMATY

Bawe nepwe BunpobyBaHHA nondrae y TOMYy, WOG 3MyCUTU KOXHE
NnoBiJOMIIEHHS KOMITY BignosigatM nesBHoMmy dopmaty. Jlvwe Ans
npvknagy, NpuMnycTiTb, WO KOXHE MOBIAOMMNEHHSI MOBUHHE MICTUTU PSLOK,
AknnA Burnsagae sk “ref: 1234”, Tomy WO BU XO4eTEe KOXEH KOMIT NpuB’a3atu
[0 pobo4voro enemeHTy y BaLlil cUCTeMi KepyBaHHSA 3aBAaHHsAMMW. Bam
HeoOXiOHO B3SITM KOXEH KOMIT, L0 HaOCWMMAEeTbCs, MEpPeBipUTU 4n Len
PAOOK € B NOBIOOMITEHHI LibOro KOMITY, i AKLO BiH BiACYTHIN, TO BUATU 3 He-
Hynb, WO6 uer nyw 6yB BiAXUMNEHNA.

Bu wmoxeTte pgictatm cnucok SHA-1 3HayeHb YCiX KOMITIB, SKi
HaacunalTbCs, B3siBLUKM Snewrev i $Soldrev 3HayeHHs i nepegaBwy ix B
KyXOHHY KOMaHAy Git, ika HasuBaeTbca git rev-list. Lle daktuyHo
komaHaa git log, ane TMnoBo BoHa BuAae nuie SHA-1 3HAYEeHHS i Hisikoi
iHWOT iHdopmauii. OTxe, Wob oTpumaT CMMCOK YCiX MPOMiKHMX SHA-1
KOMITIB MiXK OOHMM KOMITOM i iHLIMM, B MOXETE BUMKOHATU WOCb noaibHe
00 uboro:

$ git rev-list 538c33..d14fc7

d14fc7c847ab946ec39590d87783c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢c13f0Obe
234071a1be950e2a8d078e6141f5cd20cle61ad3
dfa04c9ef3d5197182f13fb5b9b1fb7717d2222a
17716ecOf1ff5c77eff40b7fe912f9f6cfdoed75

Bu moxeTe B3ATW uen pesynbTaT, MPONTUCH MO KOXHOMY 3 LmX SHA-1
3Ha4yeHb KOMITiB, MOBEPHYTU MKOro MOBIOOMIIEHHS, i NpoTecTyBatn LUe
NnoBiAOMMIEHS 3a [OMOMOrOK pEerynsapHuxX BupasiB, $Ki  WyKaTuMyTb
Bi4NOBIOHWI NaTTEpPH.

Bam HeobxigHO Ai3HaTUCb, K OTPUMATU KOXHE MOBIAOMSIEHHST KOMITY
ans nepesipkn. [ns Toro, wob oTpymaTtn HeobpobneHi AaHi KOMITY, BM
MOXETE BUMKOPUCTATU iHLIY KYXOHHY KOMaHAy, fka HasuBaeTbcsa git cat-
file. Mu nporigemMocb UMMM KYXOHHMMW KOMaHOamu AeTasbHile B
Chapter 10; TMM 4acom, OCb LLO Lisi KOMaH4a BUOAE:

$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number
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HavnpocrTiwe oTpumaTty MNOBIAOMIMEHHS KOMITY, SKWO Y Bac € WNoro
SHA-1 3Ha4eHHs, Le NepenTn A0 NepLLoi NOPOXHBOI CTPIYKKM | 3rpedTun BCe
nicng Hei. Bu moxeTe ue 3pobuTtn komaHao sed Ha KOHIKCOBMX cnucTemax:

$ git cat-file commit ca82a6 | sed '1,/7S$/d'
changed the version number

Bu moxeTe BUMKOPUCTOBYBaTH L Yapu AN OTPMMaHHS NOBIAOMMEHHS 3
KOXXHOrO KOMITY, LLO HaACUNAaeTbCs, | BUNTH, SIKLLO BU HE BaunTe HIYoro Lo
6 He cnisnano. Onsa Toro, Wo6 BUWATK 3i ckpunTa i BiAXMNUTK 3MiHW, SKi
HagcunawTbCs, BUWAITE He-HyNb. Becb MeToa BUrnagae Tak:

Sregex = /\[ref: (\d+)\]1/

# enforced custom commit message format
def check_message_format
missed_revs = ‘git rev-list #{Soldrev}..#{Snewrev} .split("\n")
missed_revs.each do |rev|
message = ‘git cat-file commit #{rev} | sed '1,/7$/d'"
if !Sregex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end
check_message_format

Axkuo BM noknagete ue Yy Baw ckpunT update, TO BiH Bigxunutb
OHOBJIEHHS, AKi MICTATb KOMITU 3 MOBIAOMIIEHHAMM, WO HE Bi4MOBIAAOTb
BaLLOMY npasuny.

BUKOHAHHA CUCTEMW ACL AINA KEPYBAHHA CTTMICKOM
KOPUCTYBAUYIB

Mpunyctumo, WO BW XoyeTe JodaTv MeXaHi3aM, SKUn BUKOPUCTOBYE
KoHTponbHuIM cnucok goctyny (KCH) (ACL - access control list), Wwo Bu3Havae
AKAM KOpUCTyBavam [O03BONSAETbCA HaacwunaTh 3MiHW, | B SKi YaCTUHU
BaLWoro npoekty. [leski kopuctyBayi MatoTb NOBHUI JOCTYM, A iHLi MOXYTb
HagcunaT 3MiHM nuwe B NEBHI NigAepUKTOpIl Yn 4o nesHux dannis. Ona
Toro wob 3pobutn Le NpMMycoBMM, BM 3anuwieTe Ui npasuna y dawn,
AKMIA Ha3MBaeTbCA acl i AKMIA XXmBe y BaLLIOMY MOPOXHLOMY Git penosntopii
Ha cepBepi. Mak update Oyge 3BipATUCH 3 LMMW NpaBunamu, BU3HA4aTH,
AKi bannu HecyTb 3MiHM B YCIX KOMiTax, SKi HagcunawTbCs, i um
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KopucTyBau, WO Haacunae 3MiHM, Mae Joctyn ang Toro, wob oHOBUTKU BCi
Ti charnu.

Mepwe wo Bu 3pobute, BM cTBOpUTE Baw ACL. TyT, BU BUMKOpUCTaETE
dopmat agyxe Cxoxkumi Ha CVS ACL mexaHiaMm: BiH BUKOPUCTOBYE cepii
psagkis, e nepwe none ue avail um unavail, HacTynHe none ue CnMcok
KOpuCTyBauiB, pO34iNeHNX KOMOW, OO0 SKUX Le npaBuino moxe 6yTu
3aCcTOCOBaHe, i OCTaHHE nore ue LWnsax, 4O SKOro NpaBuro 3aCTOCOBYETLCSH
(MOpOXHE O3Ha4yae BiAKPUTMI OOCTyn). YCi Ui nons po3saineHi 3Hakom
BepTUKarnbHOI NiHii (|).

B ubomMy Bunagky, y Bac € [dekinbka agmiHicTpaTopiB, Aekinbka
NUCbMEHHMKIB AOKYMeHTaujii 3 gocTynom fo aupektopii doc, i oguH
pPO3pO0HMK, AKMIA Mae [OCTYn nuwe o ampektopin Lib i tests, i Baw ACL
¢anin Burnsgae Tak:

avail|nickh,pjhyett,defunkt,tpw
avail|usinclair,cdickens,ebronte|doc
avail|schacon|lib
avail|schacon|tests

Bu nounHaeTe 3i 3unTyBaHHA LMX OAHUX B CTPYKTYpY, AKY 3MOXeTe
BUKOPUCTOBYBaTU. Y AaHOMy Bunagky, Wob He ycknagHioBaTu npuknag,
BM 3MyLLyBaTUMETE AOTPUMaHHS nuwe anpektmuen avail. Ocbk meToa, LWwo
[ae BaM acouiaTUBHMI MacuB, e KoY Le iM’s KopucTyBada, a 3Ha4yeHHs
Le MacuB LMsAXiB, 4O AKMX KOPUCTyBa4Y Mae AOCTYN 3anucy:

def get_acl_access_data(acl_file)
# read in ACL data
acl_file = File.read(acl_file).split("\n").reject { |line| line == '"' }
access = {}
acl_file.each do |line|
avail, users, path = line.split('|")

next unless avail == 'avail'
users.split(',').each do |user|
access[user] ||= []
access[user] << path
end
end
access

end

MeTton get_acl_access_data 3 dpaviny ACL, sKMiA BW PO3NSHYMM
paHile, noBepTae CTPYKTYPY AaHUX, sika BUrNsiAae Tak:

{"defunkt"=>[nil],
"tpw"=>[nil],
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"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}

Tenep, KonuM AOCTYN Ha Micli, BaM MNOTPIOHO BU3HAYMTW, SAKi LUAAXM
3MIHIOIOTb  KOMITW, WO HaAcunawTbes, LWob BW  BMNEBHUNUCH, WO
KOpWUCTyBaY, KM Haacunae 3miHW, Mae AOCTYN A0 HUX YCiX.

Bu moxeTe gyxe npocto nobaunTtu, siki dainm 6ynu 3amiHeHi B ogHOMY

KOMIiTi 3a gonomoroto onuii - -name-only ana komaHgun git log (3ragaHa
KopoTko y Po3gini 2):

$ git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

AKWo BWM BUKOPUCTOBYETE CTPYKTYpy ACL, siky noBepTae MeTos
get_acl_access_data, i ictaBuTe ii 3i cnuckom gariniB y KOXXHOMY KOMITi,
BM MOXETe BM3HAYUTU YN KOPUCTyBay Mae AOCTYN ANS HaACWUMaHHS BCiX
TXHIX KOMITIB:

# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('acl')

# see 1f anyone is trying to push something they can't
new_commits = ‘git rev-list #{Soldrev}..#{Snewrev} .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 == 0
has_file_access = false
access[Suser].each do |access_path]|
if !access_path # user has access to everything
|| (path.start_with? access_path) # access to this path
has_file_access = true
end
end
if !has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
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end
end

check_directory_perms

Cnuncok HOBMX KOMITIB, SIKi HAOCUNAKTBCS OO BALIOrO CEPBEPY, MOXHA
fisHatucb BukopucTaBwy git rev-list. [oTiM, ANA KOXHOro 3 LMX
KOMITiB BM Ai3HaAeTeCh, AKi hainnun 3miHeHi, i BNEBHUTECH, LLO KOPUCTyBaY,
SIKMIA Haacunae, Mae 4OCTYN A0 BCiX LWMAXIB, SKi 3MiHIOIOTLCS.

Tenep Bawi KOpUCTyBaudi He MOXYTb Haacunatu Oyab-siki KOMiTW 3
noraHo cpopMynbOBaHMMK MOBIAOMAEHHAMW YK 3i 3MIHEHMMU barnamu,
AKi He HanexaTb A0 LWNSAXIB BU3HAYEHUX AN HUX.

TECTYBAHHA

Axkwo Bu BukoHaete chmod u+x .git/hooks/update, wo € daiinom, B
AKMA BM 6 Manu noknacTu yBecCb Len Kof, i noTim cnpobyete Hagicnatu
KOMIT 3 HEMPaBUIMbHUM MOBIOOMIIEHHSIM, BM OTPUMAaETe LLOCb NodibHe Ao
Lporo:

$ 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 0 (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
! [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git'

TyT € gekinbka uikaBux peyen. lNMo-nepwe, Bu 6aunTe, ge rak noymHae
BMKOHYBaTMUCh.

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

Mam’aTtaete, BU HagpyKyBanum Le Ha caMOMy MoYaTKy BallOro ckpunta
OoHoBneHHS. Bee, wo ckpunt BignyHoe B stdout Oyae nepenaHo KnieHTOB.
HacTtynHa piy, 9Ky BU nomiTute, Le NoBigoMIEHHS Npo NOMUIIKY.
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[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master

Mepwuin psgok 6yB BMAPYKYBaHWA Bamu, a iHWMX ABa nepegas Git,
SKWUA Bam MOBIAOMASIE, WO CKPUNT OHOBMEHHS BUMLLIOB 3 HE-HYMb i WO BiH
BiOXMNSE HagicnaHi Bamu 3MiHW. B pesynbTarti BU maeTe ue:

To git@gitserver:project.git
! [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

Bu nobaumTte noBigoMneHHs NPo BiOXWMMEHHS BigganeHWM CXOBULLIEM
ONsi KOXKHOro MOCUMaHHS, sike Ball rak BigXunuB, i Lie Bam roBopuTb Npo
Te, WO BiH OYB BigXMneHun came Yepes NOMUIIKY, L0 cTanacb B raky.

Kpim TOro, fIKWLO XTOCb HamaraeTbCs Bigpegarysatv davin o SKOro
BOHW He MalTb AOCTyny, i HaacunawTb KOMIT, B SIKOMY Uelh dainn
MPUCYTHI, TO BOHM nobGayaTb LWock nogibHe. Hanpuknag, SKwo
NMMCbMEHHUK AOKYMEHTaLii HamaraTumMeTbCsl HagicnaTy KOMIT, SIKUA 3MiHIOE
wocb B gupektopii 1ib, To BiH no6aunTb

[POLICY] You do not have access to push to lib/test.rb

3 UbOr0O MOMEHTY [OOKM CKpunT update 3HaxoguMTbCcA Ha Micui i €
BMKOHYBaHWM, Ball PernosvTopil HIKONW He MaTuMe MOBIAOMIIEHHS KOMITY
6e3 BaloOro naTtTepHy B HbOMY, i Balli KOPWUCTyBa4di MaTUMyTb CBIil
npocTip.

"aku KNieHTCBLKOT YacTUHN

Heponikom gaHoro nigxody € CKUMfEHHS, WO HEMUHYYe MOYHETLCS Yepes
BIOXMIEHHA KOMITIB, HagicrnaHux BalwuMMK KopucTyBadamu. BigxuneHHs
peTenbHO OnpauboBaHOI HUMW POBOTU B OCTaHHIO XBUIUHY, MOXE AyXe
ApaTtyBatu i nnytatu; TuMm Ginblwe BoHM OyayTb 3MyLIeHi Bigpeaarysatu
icTopito, W06 BUMpaBUTY ii, L0 3a3BMUYai He HaNMPUEMHILLE 3aHATTS.
BupiweHHsaM Ui€l gunemm Moxe ctatn SKuA-HeOyTb rak Anst KiieHTa,
O KOpUCTyBadi MOXYTb BUKOPWCTOBYBaTW AN TOro, wob gisHaTucb 4um
BOHM pobnsTh WOCh, WO Moxe OyTu BigxmneHe cepBepoM. Takmm YMHOM,
BOHW MOXYTb BUMNpaBuTK Byab-siki npobnemu go Toro, sk 36epiratn KOMIT, i
nepeq TUM, SK Ui MOMUIKM CTae Baxkye BUNpaBuTKU. Yepes Te, Lo rakv He
nepenarTbCst 3 KIOHOM NPOEKTY, BU 3MYLLEHI MOLUIMPIOBATK Lji CKPUMNTKU Y
HLWMIA cnocib, a TaKkoX CroHyKaTWU KOPMUCTYBadiB 3KOMiOBaTW CKpUNTU B
iXHIO gupekTopito .git/hooks i 3pobuTK iX TakMmu, WO BUKOHYOTLCS. Bu
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MOXeTe MOLUMPIOBATK Li rakm 3 MPOEKTOM YU B OKPEMOMY NpOekTi, ane Git
He BCTaHOBUTb IX aBTOMaTU4HO.

o6 posnoyatu, BU NOBUHHI MEPEBIPUTM Balle MOBIAOMITEHHSI KOMITY
nepeg TUM, SIK KOMIT Byae 3anucaHui, Tak, abv BM 3Hamu, WO cepBep He
BiOXMNWUTb Bawi 3MiHM 4epe3 Te, WO MNOBIJOMIMEHHS 6yno noraHo
BigdopmartoBaHe. [na Lboro BU MoxeTe gogatu rak commit-msg. Axwo
BaM BAacTcs 3pobuTy Tak, Wob BiH 34MTyBaB NOBIAOMIEHHS Big dariny,
O nepedaeTbCa SK NepLunin aprymMmeHT i nepesipnTM Noro Ha naTTepH, BU
MOXeTe 3MyCcuTU Git nepepBaTh KOMIT, AKLWO NaTTePH He NiaTBepANBCS:

#!/usr/bin/env ruby
message_file = ARGV[0O]
message = File.read(message_file)

$regex = /\[ref: (\d+)\]/

if !Sregex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1

end

Ao uer ckpmnT Ha micui (B .git/hooks/commit-msg) i BUkOHyBaHuMM,
i BU KOMITETE 3 NOBIAOMIEHHAM, LLO HENPaBUIibHO BigdopmMaToBaHe, TO BU
nobaumTe ue:

$ git commit -am 'test'
[POLICY] Your message is not formatted correctly

KogeH komiT He GyB 3aBepLueHuMid B nonepeaHbomy npuknagi. MNpote,
SIKIWO Balle MOBIAOMIIEHHS MICTUTb NpaBunbHWUIA NaTTepH, To Git
[03BOMWUTbL BaM 3aKOMITUTH:

$ git commit -am 'test [ref: 132]'
[master e05c914] test [ref: 132]
1 file changed, 1 insertions(+), © deletions(-)

Hani B xoyeTe yNeBHUTUCHL, WO ann, SKUA BWU 3MIHIOETE, HEe
3HaxoauTbCcsa 3a Mexammu Baworo ACL. Akwo gupekTopis .git Baworo
NPOeKTy MICTUTb Komito dpanny ACL, SKMA BM BMKOPUCTOBYBamnu padille,
TOAj HACTYMHWIA CKpMNT pre-commit 3mylwyBaTuMe OOTPUMYBATUChL LNX
obmexeHb Ans Bac:
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#!/usr/bin/env ruby
Suser = ENV['USER']
# [ insert acl_access_data method from above ]

# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('.git/acl')

files_modified = "git diff-index --cached --name-only HEAD .split("\n")
files_modified.each do |path]|
next if path.size ==
has_file_access = false
access[$Suser].each do |access_path|
if !access_path || (path.index(access_path) == 0)
has_file_access = true
end
if !'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end

check_directory_perms

Lle npubnunaHo Ton camnii CKpUNT, WO i ANs CEepPBEPHOI YacTuHK, ane 3
OBOMa BaknMeBumm BigmiHHocTAMMK. [Neplue, yen ACL dann 3HaxoguTbCa B
iHWOMY MicCLji, TOMYy WO UEW CKPUNT BMKOHYETbCA 3 Bawoi poboyoi
OVpPEKTOpii, a He 3 Bawoi avpekTopii .git. MoTpibHO 3mMiHUTK Wwnsax go ACL
canny 3 uboro

access = get_acl_access_data('acl')
Ha uen:
access = get_acl_access_data('.git/acl")

IHWa Benvka BiAMIHHICTb Ue Te, SIKk BU OTPUMYETE CNUCOK dhainnis, L0
Oynn 3miHeHi. Yepe3 Te, WO cepBepHa YacTMHa AMBUTBLCHA B XypHan
KOMITiB, i B J@HWA MOMEHT Liei KOMIT e He 3anucaHuini, TO HaTOMICTb Lien
CcnMcok hannis Bam HeOOXigHO oTpMmaTu 3 iHgekcy. 3amicTb

files_modified = "git log -1 --name-only --pretty=format:'' #{ref}"

BN MaeTe BUKOPUCTOBYBaATuU
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files_modified = ‘git diff-index --cached --name-only HEAD®

MpoTe, ue Tinbkn ABi BIOMIHHOCTI — iHakWwe Ler CKpMNT npautoe Tak
camo. TyT ofHe 3acTepexeHHs: Lel cKpunT mae OyTM BUKOHAHUN
nokanbHO TUM CaMUM KOPWUCTyBa4yeM, L0 Hagcunae Ha BigganeHy
MaLUWHy. AKWO BiH Bigpi3HAETbLCHA, TO B MYCUTE 3MIHUTM 3MiHHY $Suser
BPYYHY.

[ogaTkoBO MW MOXEMO YMNEeBHWUTUCH, L0 KOPUCTYBa4y He Hagcunae
NnocunaHHs, Wo He MOXyTb ByTu nepemotaHumu Bneped. Lo6 otpumatn
NoCWmnaHHs, WO He € nepemoTyBanbHUM, BM abo MycuTe nepebasyBaTu
KOMIT, SIKMIA BM BXe Hagicnanu, abo cnpobysaTtn HagicnaTy iHLY NokanbHy
rinKy 4o TieW X camoi BigganeHoi rinku.

IMOBIpHO, LLO cepBep BXe CKOHQirypoBaHuii 3 receive.denyDeletes i
receive.denyNonFastForwards ons BWKOHAHHSA Ui€i NONITUKA, TOMY BU
MoxeTe cnpobysaTtu yniimaTu nuiwle BvnagkoBe nepebasyBaHHS KOMITIB,
Lo mxe bynu HagicnaHi.

Ocb npuknag ckpunta ans nepeanepebasyBaHHs (pre-rebase), Lo
nepesipsie Lue. BiH 6epe cnMcok ycix KOMITIB, SKi BU Xxo4eTe nepesanuncaTy i
nepeBsipsie YN BOHW iCHYIOTb B Byab-IKOMY 3 BalUMX BigaaneHux nocunaHb.
Akwo BiH 6aunTb OOWH [OCSXKHUA 3 OOHOMO 3 BalMX BigganeHux
nocunaHb, TO BiH nepepuBae nepebasyBaHHSA

#!/usr/bin/env ruby

base_branch = ARGV[0]

if ARGV[1]

topic_branch = ARGV[1]
else

topic_branch = "HEAD"
end

‘git rev-list #{base_branch}..#{topic_branch} .split("\n")
‘git branch -r .split("\n").map { |r| r.strip }

target_shas
remote_refs

target_shas.each do |sha|
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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Lleri ckpunT BMKOPUCTOBYE CUHTAKCUC, WO He ByB po3nsHyTui y Po3agini
6 npo Bubip pesisii. Bu oTpumaeTe cnmcok KomiTiB, sKi Bxke Oynu HagicnaHi
BMKOHaBLUWN HacTymMHe:

‘git rev-list *#{sha}"@ refs/remotes/#{remote_ref}"

SHAM@ CUHTaKcUC 3HaxoguTb YCix GaTbkiB TOro komiTy. Bu wykaete
Oyab-SKUIN KOMIT, OOCSXKHMIA 3 OCTAHHBbOrO KOMITY Ha BigAaneHi MaLuvHi, i
SAKUA HEeJOCSKHUI 3 Byab-akoro 6aTbkiBCbKoro 6yab-sikmx SHA-1 3Ha4eHb,
WO BWM HamaraeTecb Hagicnatm — LUe O03Hayae, WO Uue € LWwBuake
nepemMoTyBaHHsI BNepes.

HanronoBHiwmnm Hegonikom UbOro nmigxody € Te, WO BiH Moxe 6yTu
OyXe NOBIMbHUM | 4acTO HEMNOTPIOHMM — SIKLLO BU HE HaMaraeTecb CUIOD
Hagicnatu 3 -f, To cepBep Bac nonepeanTb i He NpuiiMe nyw. lMpoTe, ue
UikaBa BnNpaBa i TEOPETUYHO MOXE [OMOMOITU BaM  YHUKHYTU
nepebasyBaHHs, sike HeobxigHO Gyae BUNpaBUTN NMOBEPHYBLUMCH Mi3Hille.

Migcymok

Mu poskpunu 6GinbLiCTb WNAXIB HanawTyBaHHA BalMX KhieHTa Ta
cepBepa Git Tak, Wo6 BOHM MaKCMManbHO Bignosiganu BaloMy pobo4omy
npouecy Ta npoektam. Bu gisHanuce npo BCi BMAM KOHirypauinHux
HanawTyBaHb, aTpubyTiB bannis Ta NepexonnioBayiB MOAIN, a Takox BU
nobyaysanu npuknag cepsBepa 3 JOTpUMaHHAM nonitTvk. Tenep Bam
NoBMHHO ByTW nig cuny 3mycuTtu Git BignoBsigaTn mawixe BCiM poBovmm
npouecam, siki TifIbKM MOXHa YSABUTMU.

Migcymok
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Git Ta iHLi cMCTEMW KOHTPOIIO
BepcCin

CBiT He igeanbHuiA. 3a3Bu4yaii, BU He 3MOXETe LUBUOKO NepeBecTn Oyab-
AKWA NPOEKT, Hag SAKAM npauleTe, Ha BUKOPUCTaHHA Git. lHoai Bam
OoBedeTbCs MaTuM CrnpaBy 3 MPOeKkTaMu, A€ BMKOPUCTOBYETbCH iHLUA
cucTemMa KOHTPOIMK BepCii, xova Bam Ou 1 xoTinocs, wob ue bys Git. Y
nepLiri YacTuHI UbOro po3diny Bu AisHaeTecb NpPo Cnocobu BUKOPUCTAHHS
Git B AIKOCTi KrnieHTa Anst poboTu 3 MPOEKTOM, SKWUMA PO3MILLEHNIA B iHLUIN
cuUCTeMI.

B dKyCcb MUTb BU, MOXIMBO, 3axo4eTe NepeBecTn Ball NPOEKT Ha Git. Y
OPYrii YacTUHI LUbOro po3diny BW Ai3HaeTecb £K NPOBECTU Mirpadito 3
OesKknX MOLUMPEHMX CUCTEM Ha Git, @ TakoX O3HaoOMUTECb 3 METOAOM,
akuin Gyge npautoBaTM B CUTyauisiX, KONMWM FOTOBUX IHCTPYMEHTIB AN
Mirpauii He icHye.

Git K KnieHT

Git cnpaBnse HACTINbKM NO3UTUBHE BPaXeHHs1 Ha POo3pobHuKiB, Lo BaraTto
3 HUX BUragyloTb Cnocobun BMKOPUCTaHHSA Git HA CBOEMY KOMM'OTEPI HaBITb
TOAi, KOMKW peLuTa KOMaHAN BUKOPUCTOBYE iHLLY CUCTEMY KOHTPOIIO BEPCIl.
Insa uboro po3pobneHo 6araTo cneuianbHUX aganTepis, ski HA3MBaTLCA
“moctammn” (“bridges”). TyT mMun posrnsHemMo Ti agantepu, 3 SKMMK Bam,
HaiMOBIpHiLLEe, AoBeaeTbCs MaTu chnpaBy npwu poboTi Hag peanbHUMU
npoeKkTamu.

Git and Subversion

A large fraction of open source development projects and a good number of
corporate projects use Subversion to manage their source code. It’s been
around for more than a decade, and for most of that time was the de facto VCS
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choice for open-source projects. It’s also very similar in many ways to CVS,
which was the big boy of the source-control world before that.

One of Git’s great features is a bidirectional bridge to Subversion called git
svn. This tool allows you to use Git as a valid client to a Subversion server, so
you can use all the local features of Git and then push to a Subversion server as
if you were using Subversion locally. This means you can do local branching
and merging, use the staging area, use rebasing and cherry-picking, and so on,
while your collaborators continue to work in their dark and ancient ways. It’s a
good way to sneak Git into the corporate environment and help your fellow de-
velopers become more efficient while you lobby to get the infrastructure
changed to support Git fully. The Subversion bridge is the gateway drug to the
DVCS world.

GIT SWUN

The base command in Git for all the Subversion bridging commands is git
svn. It takes quite a few commands, so we’ll show the most common while go-
ing through a few simple workflows.

It’s important to note that when you’re using git svn, you’re interacting
with Subversion, which is a system that works very differently from Git. Al-
though you can do local branching and merging, it’s generally best to keep your
history as linear as possible by rebasing your work, and avoiding doing things
like simultaneously interacting with a Git remote repository.

Don’t rewrite your history and try to push again, and don’t push to a parallel
Git repository to collaborate with fellow Git developers at the same time. Sub-
version can have only a single linear history, and confusing it is very easy. If
you’re working with a team, and some are using SVN and others are using Git,
make sure everyone is using the SVN server to collaborate - doing so will make
your life easier.

SETTING UP

To demonstrate this functionality, you need a typical SVN repository that you
have write access to. If you want to copy these examples, you’ll have to make a
writeable copy of my test repository. In order to do that easily, you can use a
tool called svnsync that comes with Subversion. For these tests, we created a
new Subversion repository on Google Code that was a partial copy of the pro-
tobuf project, which is a tool that encodes structured data for network trans-
mission.
To follow along, you first need to create a new local Subversion repository:



$ mkdir /tmp/test-svn
$ svnadmin create /tmp/test-svn

Then, enable all users to change revprops - the easy way is to add a pre-
revprop-change script that always exits 0:

$ cat /tmp/test-svn/hooks/pre-revprop-change

#! /bin/sh

exit 0;

$ chmod +x /tmp/test-svn/hooks/pre-revprop-change

You can now sync this project to your local machine by calling svnsync in-
it with the to and from repositories.

$ svnsync init file:///tmp/test-svn \
http://progit-example.googlecode.com/svn/

This sets up the properties to run the sync. You can then clone the code by
running

$ svnsync sync file:///tmp/test-svn

Committed revision 1.

Copied properties for revision 1.

Transmitting file data ......ccvviiinnnnnnnnnnns [...]
Committed revision 2.

Copied properties for revision 2.

[..]

Although this operation may take only a few minutes, if you try to copy the
original repository to another remote repository instead of a local one, the pro-
cess will take nearly an hour, even though there are fewer than 100 commits.
Subversion has to clone one revision at a time and then push it back into anoth-
er repository - it’s ridiculously inefficient, but it’s the only easy way to do this.

GETTING STARTED

Now that you have a Subversion repository to which you have write access, you
can go through a typical workflow. You'll start with the git svn clone com-
mand, which imports an entire Subversion repository into a local Git repository.
Remember that if you’re importing from a real hosted Subversion repository,

Git SIK KNiEHT
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you should replace the file:///tmp/test-svn here with the URL of your
Subversion repository:

$ git svn clone file:///tmp/test-svn -T trunk -b branches -t tags
Initialized empty Git repository in /private/tmp/progit/test-svn/.git/

rl1 = dcbfb5891860124cc2e8cc616cded42624897125 (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 = 556a3ele7ad1fde@a32823fc7e4d046bcfd86dae (refs/remotes/origin/trunk)
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-svn/br
Found branch parent: (refs/remotes/origin/my-calc-branch) 556a3ele7ad1fde0a32823fc
Following parent with do_switch
Successfully followed parent
r76 = 0fb585761df569eaecd8146c71e58d70147460a2 (refs/remotes/origin/my-calc-branct
Checked out HEAD:

file:///tmp/test-svn/trunk r75

This runs the equivalent of two commands - git svn init followed by git
svn fetch - on the URL you provide. This can take a while. The test project
has only about 75 commits and the codebase isn’t that big, but Git has to check
out each version, one at a time, and commit it individually. For a project with
hundreds or thousands of commits, this can literally take hours or even days to
finish.

The -T trunk -b branches -t tags part tells Git that this Subversion
repository follows the basic branching and tagging conventions. If you name
your trunk, branches, or tags differently, you can change these options. Be-
cause this is so common, you can replace this entire part with -s, which means
standard layout and implies all those options. The following command is equiv-
alent:

$ git svn clone file:///tmp/test-svn -s

At this point, you should have a valid Git repository that has imported your
branches and tags:

$ git branch -a

* master
remotes/origin/my-calc-branch
remotes/origin/tags/2.0.2
remotes/origin/tags/release-2.0.1
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remotes/origin/tags/release-2.0.2
remotes/origin/tags/release-2.0.2rcil
remotes/origin/trunk

Note how this tool manages Subversion tags as remote refs. Let’s take a clos-
er look with the Git plumbing command show-ref:

$ git show-ref

556a3ele7ad1fde0a32823fc7e4d046bcfd86dae refs/heads/master
0fb585761df569eaecd8146c71e58d70147460a2 refs/remotes/origin/my-calc-branch
bfd2d79303166789fc73af4046651a4b35c12f0b refs/remotes/origin/tags/2.0.2
285c2b2e36e467dd4d91c8e3cOcOel1750b3fe8ca refs/remotes/origin/tags/release-2.0.1
cbda99cb45d9abcb9793db1d4f70ae562a969f1e refs/remotes/origin/tags/release-2.0.2
a9f074aa89e826d619d30808ce5ae3ffe711feda refs/remotes/origin/tags/release-2.0.2
556a3ele7ad1fde0a32823fc7e4d046bcfd86dae refs/remotes/origin/trunk

rcl

Git doesn’t do this when it clones from a Git server; here’s what a repository
with tags looks like after a fresh clone:

$ git show-ref

c3dcbe8488c6240392e8a5d7553bbffcb0f94ef0 refs/remotes/origin/master
32ef1d1c7cc8c603ab78416262cc421b80a8c2df refs/remotes/origin/branch-1
75f703a3580a9b81ead89fe1138e6da858c5bal8 refs/remotes/origin/branch-2
23f8588dde934e8f33c263c6d8359b2ae095f863 refs/tags/v0.1.0
7064938bd5e7ef47bfd79a685a62c1e2649e2ce7 refs/tags/v0.2.0
6dcb09b5b57875f334f61aebed695e2e4193db5e refs/tags/v1.0.0

Git fetches the tags directly into refs/tags, rather than treating them re-
mote branches.

COMMITTING BACK TO SUBVERSION

Now that you have a working repository, you can do some work on the project
and push your commits back upstream, using Git effectively as a SVN client. If
you edit one of the files and commit it, you have a commit that exists in Git lo-
cally that doesn’t exist on the Subversion server:

$ git commit -am 'Adding git-svn instructions to the README'
[master 4af61fd] Adding git-svn instructions to the README
1 file changed, 5 insertions(+)
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Next, you need to push your change upstream. Notice how this changes the
way you work with Subversion - you can do several commits offline and then
push them all at once to the Subversion server. To push to a Subversion server,
you runthegit svn dcommit command:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README. txt
Committed r77
M README. txt
r77 = 95e0222ba6399739834380eb10afcd73e0670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fd6ffel and refs/remotes/orig
Resetting to the latest refs/remotes/origin/trunk

This takes all the commits you’ve made on top of the Subversion server
code, does a Subversion commit for each, and then rewrites your local Git com-
mit to include a unique identifier. This is important because it means that all
the SHA-1 checksums for your commits change. Partly for this reason, working
with Git-based remote versions of your projects concurrently with a Subversion
server isn’t a good idea. If you look at the last commit, you can see the new
git-svn-1idthat was added:

$ git log -1

commit 95e0222ba6399739834380eb10afcd73e0670bc5s
Author: ben <ben@0b684db3-b064-4277-89d1-21af03df0a68>
Date: Thu Jul 24 03:08:36 2014 +0000

Adding git-svn instructions to the README
git-svn-id: file:///tmp/test-svn/trunk@77 0b684db3-b064-4277-89d1-21af03df0a6E
Notice that the SHA-1 checksum that originally started with 4af61fd when
you committed now begins with 95e0222. If you want to push to both a Git

server and a Subversion server, you have to push (dcommit) to the Subversion
server first, because that action changes your commit data.

PULLING IN NEW CHANGES

If you’re working with other developers, then at some point one of you will
push, and then the other one will try to push a change that conflicts. That

change will be rejected until you merge in their work. In git svn, it looks like
this:
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$ 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 rebe
1100644 100644 f414c433af0fd6734428cf9d2a9fd8babPadals5 c80b6127ddo4f5fcda218730ddf3a2dadeb:
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.

To resolve this situation, you can run git svn rebase, which pulls down
any changes on the server that you don’t have yet and rebases any work you
have on top of what is on the server:

$ git svn rebase
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: eaa029d99f87c5c822¢c5c29039d19111ff32ef46 and refs/remotes/origin/trunk differ, using reb:
1100644 100644 65536c6e30d263495c17d781962cfff12422693a b34372b25ccf4945fe5658fa381b075045¢e7
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.

Now, all your work is on top of what is on the Subversion server, so you can
successfully dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README. txt
Committed r85
M README. txt
r85 = 9c29704ccObbbed7bd58160cfb66cb9191835cd8 (refs/remotes/origin/trunk)
No changes between 5762f56732a958d6cfda681b661d2a239cc53ef5 and refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk
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Note that unlike Git, which requires you to merge upstream work you don’t

yet have locally before you can push, git svn makes you do that only if the
changes conflict (much like how Subversion works). If someone else pushes a

change to one file and then you push a change to another file, your dcommit
will work fine:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M  configure.ac
Committed r87
M  autogen.sh
d8450bab8a77228a644b7dc0e95977ffc61adff7 (refs/remotes/origin/trunk)
configure.ac
r87 = f3653ea40cb4e26b6281cec102e35dcbalfel7c4 (refs/remotes/origin/trunk)
W: a0253d06732169107aa020390d9fefd2b1d92806 and refs/remotes/origin/trunk differ,
1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493¢c18 e757b59a9439312d80d5d43bbe¢
First, rewinding head to replay your work on top of it...

r8é

= 1

This is important to remember, because the outcome is a project state that
didn’t exist on either of your computers when you pushed. If the changes are
incompatible but don’t conflict, you may get issues that are difficult to diag-
nose. This is different than using a Git server - in Git, you can fully test the state
on your client system before publishing it, whereas in SVN, you can’t ever be
certain that the states immediately before commit and after commit are identi-
cal.

You should also run this command to pull in changes from the Subversion
server, even if you’re not ready to commit yourself. You can run git svn
fetch to grab the new data, but git svn rebase does the fetch and then up-
dates your local commits.

$ 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.

Running git svn rebase every once in a while makes sure your code is al-
ways up to date. You need to be sure your working directory is clean when you
run this, though. If you have local changes, you must either stash your work or
temporarily commit it before running git svn rebase - otherwise, the com-
mand will stop if it sees that the rebase will result in a merge conflict.
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GIT BRANCHING ISSUES

When you’ve become comfortable with a Git workflow, you’ll likely create topic
branches, do work on them, and then merge them in. If you’re pushing to a
Subversion server via git svn, you may want to rebase your work onto a sin-
gle branch each time instead of merging branches together. The reason to pre-
fer rebasing is that Subversion has a linear history and doesn’t deal with merg-
es like Git does, so git svn follows only the first parent when converting the
snapshots into Subversion commits.

Suppose your history looks like the following: you created an experiment
branch, did two commits, and then merged them back into master. When you
dcommit, you see output like this:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M CHANGES. txt
Committed r89
M CHANGES. txt
r89 = 89d492c884ea7c834353563d5d913c6adf933981 (refs/remotes/origin/trunk)
M COPYING.txt
M INSTALL. txt
Committed r90
M INSTALL. txt
M COPYING. txt
r90 = cb522197870e61467473391799148f6721bcf9a0@ (refs/remotes/origin/trunk)
No changes between 71af502c214ba13123992338569f4669877f55fd and refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

Running dcommit on a branch with merged history works fine, except that
when you look at your Git project history, it hasn’t rewritten either of the com-
mits you made on the experiment branch - instead, all those changes appear
in the SVN version of the single merge commit.

When someone else clones that work, all they see is the merge commit with
all the work squashed into it, as though you ran git merge --squash; they
don’t see the commit data about where it came from or when it was commit-
ted.

SUBVERSION BRANCHING

Branching in Subversion isn’t the same as branching in Git; if you can avoid us-
ing it much, that’s probably best. However, you can create and commit to
branches in Subversion using git svn.
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CREATING A NEW SVN BRANCH

To create a new branch in Subversion, you run git svn branch [branch-
name]:

$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r90 to file:///tmp/test-svn/branches/opera..
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-svn/br
Found branch parent: (refs/remotes/origin/opera) cb522197870e61467473391799148f672
Following parent with do_switch

Successfully followed parent

r91 = f1b64a3855d3c8dd84eeef10fa89d27f1584302 (refs/remotes/origin/opera)

This does the equivalent of the svn copy trunk branches/opera com-
mand in Subversion and operates on the Subversion server. It’s important to
note that it doesn’t check you out into that branch; if you commit at this point,
that commit will go to trunk on the server, not opera.

SWITCHING ACTIVE BRANCHES

Git figures out what branch your dcommits go to by looking for the tip of any of
your Subversion branches in your history - you should have only one, and it
should be the last one with a git-svn-1id in your current branch history.

If you want to work on more than one branch simultaneously, you can set up
local branches to dcommit to specific Subversion branches by starting them at
the imported Subversion commit for that branch. If you want an opera branch
that you can work on separately, you can run

$ git branch opera remotes/origin/opera

Now, if you want to merge your opera branch into trunk (your master
branch), you can do so with a normal git merge. But you need to provide a
descriptive commit message (via -m), or the merge will say “Merge branch op-
era” instead of something useful.

Remember that although you’re using git merge to do this operation, and
the merge likely will be much easier than it would be in Subversion (because Git
will automatically detect the appropriate merge base for you), this isn’t a nor-
mal Git merge commit. You have to push this data back to a Subversion server
that can’t handle a commit that tracks more than one parent; so, after you push
it up, it will look like a single commit that squashed in all the work of another
branch under a single commit. After you merge one branch into another, you
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can’t easily go back and continue working on that branch, as you normally can
in Git. The dcommit command that you run erases any information that says
what branch was merged in, so subsequent merge-base calculations will be
wrong - the dcommit makes your git merge result look like you ran git
merge --squash. Unfortunately, there’s no good way to avoid this situation -
Subversion can’t store this information, so you’ll always be crippled by its limi-
tations while you’re using it as your server. To avoid issues, you should delete
the local branch (in this case, opera) after you merge it into trunk.

SUBVERSION COMMANDS

The git svn toolset provides a number of commands to help ease the transi-
tion to Git by providing some functionality that’s similar to what you had in
Subversion. Here are a few commands that give you what Subversion used to.

SVN Style History
If you’re used to Subversion and want to see your history in SVN output

style, you can rungit svn log to view your commit history in SVN formatting:

$ 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

You should know two important things about git svn log. First, it works
offline, unlike the real svn log command, which asks the Subversion server for
the data. Second, it only shows you commits that have been committed up to
the Subversion server. Local Git commits that you haven’t dcommited don’t
show up; neither do commits that people have made to the Subversion server
in the meantime. It’s more like the last known state of the commits on the Sub-
version server.

Git SIK KNiEHT
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SVN Annotation
Much as the git svn log command simulates the svn log command off-

line, you can get the equivalent of svn annotate by running git svn blame
[FILE]. The output looks like this:

$ git svn blame README.txt

NN NN

22
22

79
78

temporal
temporal
temporal
temporal
temporal
temporal
temporal

schacon

schacon
temporal
temporal
temporal

Protocol Buffers - Google's data interchange format
Copyright 2008 Google Inc.
http://code.google.com/apis/protocolbuffers/

C++ Installation - Unix

Committing in git-svn.

To build and install the C++ Protocol Buffer runtime and the Protocc
Buffer compiler (protoc) execute the following:

Again, it doesn’t show commits that you did locally in Git or that have been
pushed to Subversion in the meantime.
SVN Server Information

You can also get the same sort of information that svn info gives you by

runninggit svn info:

$ git svn info

Path:

URL: https://schacon-test.googlecode.com/svn/trunk
Repository Root: https://schacon-test.googlecode.com/svn
Repository UUID: 4c93b258-373f-11de-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)

This is like blame and log in that it runs offline and is up to date only as of
the last time you communicated with the Subversion server.
Ignoring What Subversion Ignores

If you clone a Subversion repository that has svn:ignore properties set

anywhere, you'll likely want to set corresponding .gitignore files so you

don’t accidentally commit files that you shouldn’t. git svn has two com-



mands to help with this issue. The firstis git svn create-ignore, which au-
tomatically creates corresponding .gitignore files for you so your next com-
mit can include them.

The second command is git svn show-ignore, which prints to stdout the
lines you need to putin a .gitignore file so you can redirect the output into
your project exclude file:

$ git svn show-ignore > .git/info/exclude

That way, you don’t litter the project with .gitignore files. This is a good
option if you’re the only Git user on a Subversion team, and your teammates
don’t want .gitignore filesin the project.

GIT-SVN SUMMARY

The git svn tools are useful if you’re stuck with a Subversion server, or are
otherwise in a development environment that necessitates running a Subver-
sion server. You should consider it crippled Git, however, or you’ll hit issues in
translation that may confuse you and your collaborators. To stay out of trouble,
try to follow these guidelines:

+ Keep a linear Git history that doesn’t contain merge commits made by
git merge. Rebase any work you do outside of your mainline branch
back onto it; don’t mergeitin.

» Don’t set up and collaborate on a separate Git server. Possibly have one
to speed up clones for new developers, but don’t push anything to it that
doesn’t have a git-svn-1id entry. You may even want to add a pre-
receive hook that checks each commit message for a git-svn-1id and
rejects pushes that contain commits without it.

If you follow those guidelines, working with a Subversion server can be more
bearable. However, if it’s possible to move to a real Git server, doing so can gain
your team a lot more.

Git i Mercurial

BcecBiT po3nogineHnx CUCTeM KOHTPOMIO BEPCi 3HAYHO OinbLunii, HidxK
npocto Git. HacnpaBsgai, icHye 6araTo iHWWMX cUCTEeM, KOXHa 3i CBOIM
BMacHMM MOrnsiiOM Ha Mpouec POo3noAineHoro KoHTponto Bepcin. OKpim
Git, HarMnonynspHiWow 3 HUX € Mercurial, i Ui ABi cucTemn maroTb BaraTto
ChinbHOro.

Git SIK KNiEHT
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XOpOLLOK HOBUHOW € Te, LWO SKWO BW HagaeTe nepesary Git, ane Bam
[0BOANTLCA NpaLioBaTh 3 MPOEKTaMu, KOO SKUX 3HAXOAUTbCS B CUCTEMI
Mercurial, icHye cnocié BUKOpPUCTaHHS Git y AKOCTI KnieHTa gna poboTtu 3
penoautopiem Ha Mercurial. Ockinbkn Git npautoe 3 cepBepamy 4epes
KOHLeNuilo “BigganeHnx penosntopiis” (remotes), He ANBHO, WO LEn MicT
peanisoBaHO 3a 4OMOMOro CBOEPIAHOrO “MoMidyHMKa NpoToKony” (remote
helper) gna “BipganeHnx penosuTopiiB”. [lpoekT, sSkuin peanidye
BULLeCKa3aHe, Ha3nBaeTbca git-remote-hg i posmiweHun 3a agpecoto
https://github.com/felipec/git-remote-hg.

GIT-REMOTE-HG

IOna nouaTky, Bam noTpibHO BcTaHoBMTM git-remote-hg. [Ona uboro
ckonitonTe chann 4o QUpeKTopil, Wo € y Bawomy PATH, Hanpuknag:

$ curl -o ~/bin/git-remote-hg \
https://raw.githubusercontent.com/felipec/git-remote-hg/master/git-remote-hg
$ chmod +x ~/bin/git-remote-hg

...Mpunyckatoouu, wo ~/bin BknoyeHuin y Baw $PATH. Git-remote-hg mae
e ogHy 3anexHictb: 6ibnioteky mercurial gna Python. Akwo y Bac
BCTaHOBMNEHO Python, NnpocTo BUkoHawTe:

$ pip install mercurial

(Akwo x y Bac He BcTaHoBNeHO Python, nepenfiTb 3a NOCUNAHHAM
https://www.python.org/i cno4yaTKy BCTaHOBITb MOro.)

| ocTaHHe, WO BaM 3HagobuTtbcs, Ue KkrieHT Mercurial. MNepengite 3a
nocunaHHam http://mercurial.selenic.com/ i BCTaHOBITb MOro, SAKWO BU
LbOro Le He 3pobunu.

Tenep BuW rotoBi nobaunTn Mmario. Yce, WO Bam HeobxigHo, Le
Mercurial-peno3nTopin, y sknin BU MOXeTe Hagcunatu 3miHu. Ha wacts,
Tak MOXHa npautoBaTi 3 KOXHUM Mercurial-peno3vTopiem, TOMy MM
ckopuctaemocb penoautopiem “hello world”, skuin BUKOpMUCTOBYETLCA ANs
BUBYEHHA Mercurial:

$ hg clone http://selenic.com/repo/hello /tmp/hello
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OCHOBM

Tenep, KONU B Hac € “cepBepHUIA” Peno3nTopin, MU MOXEMO PO3IMNAHYTU
TMnoBi cnocobu pobotn 3 Mercurial. Ak B nobaunte 3rogom, Ui ABI
CUCTEMU AyXKe CXOXi, TOMY BCE NOBMHHO MPOWTW FNagKo.

Ak i npy poboTi 3 Git, cnepLuy MU KMOHYEMO PENO3UTOPIN:

$ 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/branche
* 65bb417 Create a standard "hello, world" program

Mabyts BM nomiTunu, wo ans poboTtn 3 Mercurial-peno3utopiem
BMKOPUCTOBYETBCA CTaHgapTHa komaHga git clone. Lle Tomy, wo git-
remote-hg npautoe Ha JOBOMI HU3LKOMY PiBHi, i BUKOPUCTOBYE MeEXaHi3M,
nogioHun go HTTP/S npoTokony B cucTeMi Git (MOMIYHWMKM MpPOTOKONMY).
Ockinbku i Git, i Mercurial po3paxoBaHi Ha Te, L0 KOXEH KMIEHT Mae NOBHY
KOMito iCTOpii penosnTopito, BuLLE3ragaHa KOMaHOa 34iINCHIOE MOBHE
KNMOHYBaHHsI, BKIOYHO 3 YCI€K iCTOPIED MPOEKTY, i pobutb Le A0CUTb
LUBWAKO.

KomaHga git log nokasye ABa KOMiTW, Ha OCTaHHI 3 AKMX BKa3ye
6e3nivy nocunaHb. Hacnpasai, He BCi 3 HUX pearnbHO iCHyTb. [ornsHbMO,
LLIO0 3HAXOAMTLCS BCEpeanHi gmpekTopii .git:

$ tree .git/refs
.git/refs

— heads

|  L— master
— hg

|  '— origin

| — bookmarks

| |  '— master
| L— branches

| L— default
— notes

L hg

— remotes

| '— origin

| L— HEAD

L— tags

9 directories, 5 files
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Git-remote-hg HamaraeTbcs HiBentoBaTn BiAMIHHOCTI MiX Git Ta Mercurial,
ane “nig kanotom” BiH Kepye KOHUENTyanbHUMW NepeTBOPEHHAMMU MK
OBomMa pisHMMKM cucTtemamu. Y pgupekTopii  refs/hg 3HaxogsiTbes
nocunaHHa Ha o0’ekTu BigganeHoro penoautopis. Hanpuknag, refs/hg/
origin/branches/default —ue daiin-nocunaHHs Git, SKUA MICTUTb
SHA-1, O NOYNHaETbCS 3 “ac7955C”, AKMA € KOMITOM, Ha SKUIN BKasye rinka
master. Taknm 4nHom, gupektopis refs/hg—ue wocb cxoxe Ha refs/
remotes/origin, ane TyT okpemo 30epiratoTbCs 3aKnagku Ta rinku.

®daiin notes/hg—BianpaBHa Toyka AN po3yMmiHHSA Toro, sk git-remote-
hg BCTaHoBNOE BIONOBIAHICTL MK  Xewamu KomiTiB Yy Git Ta
ineHTudikatopamu 3miH y Mercurial. [ornsHemo, LWo Tam:

$ cat notes/hg
d4c10386. ..

$ git cat-file -p d4c10386...

tree 1781c96...

author remote-hg <> 1408066400 -0800
committer remote-hg <> 1408066400 -0800

Notes for master

$ git ls-tree 1781c96...
100644 blob ac9117f... 65bb417...
100644 blob 485e178... ac7955c...

$ git cat-file -p ac9117f
0a04b987be5ae354b710cefeba®e2d9de7ad41a9

Omxe, refs/notes/hg Bkasye Ha pgepeBo, fke B 6asi ob’ekTiB Git
MiCTUTb nepenik iHWux o6'ekTiB Ta ixHix iMmeH. KomaHga git 1s-tree
BMBOAMTb NpaBa A4OCTyny, TWM, XeL Ta iM'a paniny ansa enemMeHTiB Aepesa.
Konn mu pgictaHemochb neplioro enemeHta gepesa, My nobaynmo, LWo
BCepeanHi 3HaxoouTbcsa 6nob 3 imeHem “ac9117f” (SHA-1 xelws KOMITy, Ha
SIKMA BKasye Trinka master), skuiA MiCcTUTb “0a04b98” (imeHTudikaTop
OCTaHHbOI 3MiHu rinku default y Mercurial).

XOpOLUOK HOBMHOW € Te, WO HaMm He noTpibHo TypbyBaTucsa npo Bce
ue. Tunosun pobounii npouec He Byae 3Ha4yHO BiAPI3HATMCS Big poboTu 3
BigganeHum penosuTopiem Git.

€ We oaHa piy, Ky MM NOBUHHI BpaxoByBaTW, NEpLL HiXX NPOAOBXyBaTH:
irHopoBaHi parinun. | Mercurial, i Git BUKOPUCTOBYIOTb AN LbOr0 CXOXMWMI
MexaHi3Mm, ane 36epiratn dann .gitignore B Mercurial-penosntopii — He
Hankpawa iges. Ha wacts, B Git € MOXnuMBICTb irHopyBaTu dannu, LWwo



3HaxoAsaTbCA B JloKamnbHiM  Komii  penosuTopid, a dopmMaT ChAucKy
irHopoBaHux pannis B Mercurial cymicHun 3 Git, TOMy BaMm [OCTaTHbO
CKOnitoBaTu 1oro:

$ cp .hgignore .git/info/exclude

daiin .git/info/exclude pie nopibHo po .gitignore, ane He
BKIIOYAETHCS Y KOMIT.

POBOYNN MPOLLEC

Hexan mun BMKOHanu neBHWM obcar poboTu i 3pobunn geski KomiTh B Tinky
master, i Tenep BX roToBi Hagicnatu 3MiHX 4O BigAaneHoro peno3nTopito.
Tak Burnsgae Haw penosnTopin B e MOMEHT:

$ git log --oneline --graph --decorate
ba®4a2a (HEAD, master) Update makefile

Git SIK KNiEHT

ac7955c (origin/master, origin/branches/default, origin/HEAD, refs/hg/origin/branches/defz

*
* d25d16f Goodbye
*
*

65bb417 Create a standard "hello, world" program

Hawa rinka master Ha aBa komiTu nonepedy origin/master, ane uj
OBa KOMITM ICHYIOTb fNuLle Ha Hawii nokKanbHin MalwwuHi. MornsHbmo,
panToM XTOCb iHLINIA 3pOOMB BaXknuBi 3MiHW:

$ git fetch
From hg::/tmp/hello
ac7955c..df85e87 master -> origin/master
ac7955c..df85e87 branches/default -> origin/branches/default
$ git log --oneline --graph --decorate --all
* 7b07969 (refs/notes/hg) Notes for default
* d4c1038 Notes for master

* df85e87 (origin/master, origin/branches/default, origin/HEAD, refs/hg/origin/branches/defz

| * ba®4a2a (HEAD, master) Update makefile
| * d25d16f Goodbye
[/

* 3c7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

Ockinbkn mu Bukopuctanm --all mu 6a4ynmo nocunaHHa “notes”, sKi
BMKOPUCTOBYIOTbCSA BCepeauHi git-remote-hg, ane Mn MoXemo He 3BepTaTu
yBarn Ha Hux. Bce iHwe —came Te, wWo mu odikyBanu; origin/master
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niwosB Adani Ha oAuMH KOMIT i Halwa icTtopia posinwnaca. Ha sigmiHy Bif
iHLWNX CUCTEM, 3 AKMMU MW Manu cripaBy B LUbOMY po3fini, Mercurial Bmie
npautoBaTty 3i 3NUTTAM, TOMY HaM He NOTPIBHO POBUTK XOOHUX OKYCIB.

$ git merge origin/master
Auto-merging hello.c
Merge made by the 'recursive' strategy.
hello.c | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git log --oneline --graph --decorate
*  Qc64627 (HEAD, master) Merge remote-tracking branch 'origin/master'
[\
| * df85e87 (origin/master, origin/branches/default, origin/HEAD, refs/hg/origin/t
* | ba®4a2a Update makefile
* | d25d16f Goodbye
[/
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

Uyposo. Mu 3anyctunum Hawi TeCTM i BCi BOHW MPOWMLIAM, OTXe, MU
rOTOBI A4iNUTUCS HaLIMMKW HanpaLoBaHHSMM 3 PELUTO KOMaHAU:

$ git push
To hg::/tmp/hello
df85e87..0c64627 master -> master

| ue Bcel Axkwo BM norngHeTe Ha Mercurial-peno3nTopi, BuU
nepeKkoHaeTech, Lo Biabynocb came Te, WO MY 11 OYiKyBanu:

$ hg log -G --style compact
o 5[tip]:4,2 dc8fa4f932b8 2014-08-14 19:33 -0700 ben

1 82e55d328c8c 2005-08-26 01:21 -0700 mpm
Create a makefile

[\ Merge remote-tracking branch 'origin/master'
[

| o 4 64f27bcefc35 2014-08-14 19:27 -0700 ben
| ] Update makefile

[ 1

| o 3:1 4256fc29598f 2014-08-14 19:27 -0700 ben
| | Goodbye

[

Q| 2 7db0b4848b3c 2014-08-14 19:30 -0700 ben
|/ Add some documentation

I

o

I

I
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o 0 0ab4b987be5a 2005-08-26 01:20 -0700  mpm
Create a standard "hello, world" program

Habip 3amiH 2 OyB 3pgiicHeHun Mercuriallom, a 3miHM 3 Ta 4—3a
OOMoMoroto git-remote-hg LLNAXOM HaaCUNaHHS KOMITIB, 3pobneHux 3 Git.

KA | BAKNAOKNA

Git Mae nuwe oavH BUA TiNOK: BKa3iBHUK, SKUN MNepeMillyeTbCca npu
KomiTax. ¥ Mercurial uein Bug BKasiBHWKA Ha3MBaEeTbCA “3aknagka’, i BOHa
nosoauTb cedbe noaibHo Ao rinku B Git.

MoHATTS “rinka” B Mercurial 6inbw cknagHe. inka, B siki BigbyBaeTbCA
3MiHa, 3anNNCYETbCA BCEPELNHI KOXHOI 3MIHM, TaKUM YMHOM, BOHA 3aBXau
3anuwaeTbes B icTopii penosuTopis. Ocbk Npuknag KomiTy, sikuin 3pobneHo
B rinyi 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

3BepHITb yBary Ha psifoK, WO NoYMHaeTbcs 3 “branch”. Git He mMoxe
HacnpaBsai BiaTBOPUTK Le (i He NOBMHEH; obmAaBa TUMKM FINOK MOXYTb ByTK
npeactasneHi gk Git-nocunaxHs), ane git-remote-hg 3myLeHnidi po3ymiTu
L0 Pi3HNMLIO, OCKINbKM Lie BaxnmBo Ansa Mercurial.

CTBOpeHHs 3aknagok y Mercurial HacTiNbKU XX NPOCTE, SIK CTBOPEHHSA
rinok y Git. Y Git mn pobumo HacTynHe:

$ git checkout -b featureA
Switched to a new branch 'featureA'
$ git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA

Ocb i BCe, Wo noTpibHo. A B Mercurial ue Burnagae Tak:

$ hg bookmarks
featureA 5:bd5ac26f11f9
$ hg log --style compact -G

Git SIK KNiEHT
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@ 6[tip] 8f65e5€02793 2014-08-14 20:06 -0700 ben
| More documentation

I

o S5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
[\ Merge remote-tracking branch 'origin/master'

||

| o 4 0434aaa6b9o1f 2014-08-14 20:01 -0700 ben

| ] update makefile

||

| o 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

||

o| 2 f098c7f45c4f 2014-08-14 20:01 -0700 ben
|/ Add some documentation

I

o 1 82e55d328c8c 2005-08-26 01:21 -0700  mpm

| Create a makefile

|

o 0 0a04b987be5a 2005-08-26 01:20 -0700 mpm

Create a standard "hello, world" program

3BepHiTb yBary Ha HoBy MiTky [featureA] y n'aTinn pesisii. Lie npautoe
Tak camo, SK rinku B Git, ane 3 ogHMM BMHATKOM: BM HE MOXETe BUAANATM
3aknagku B Git (Lle 0BMeXeHHs MOMIYHWKIB NPOTOKONY).

Bu moxeTe npautoBatv i 3 “NOBHOLiHHUMW” Mercurial-rinkamu: npocTo
PO3MICTITb rinKy B npocTopi imeH 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

Ochb sk ue Burnagae B Mercurial:

$ hg branches

permanent 7:a4529d07aad4

develop 6:8f65e5e02793

default 5:bd5ac26f11f9 (inactive)
$ hg log -G

o changeset: 7:a4529d07aad4

| branch: permanent

| tag: tip
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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

\  bookmark: featureA

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'

I
I
I
I
I
I
I
I
I
I
I
o changeset:  5:bd5ac26f11f9
I
I
I
I
I
I
[

IM’a rinkn “permanent” 6yno 3anvcaHo pa3om 3i 3miHamMu nig HOMepPOM
7.

3 0Ooky Git, pobota 3 oboma BMAaMU TiNOK OOHAKOBA: MPOCTO
nepexoauTe Ha rinky, pobute KOMIT, OTPUMyETE 3MiHM, pobute 3nUTTA i
HagcunaeTe 3MiHu (checkout, commit, fetch, merge, pull, i push) sk 3aexagu.
Lle ogHa pi4, npo siky Bam NOTPiOHO 3HaTW: Mercurial He niaTpumye
nepesanuc ictopii, nuwe gogaBaHHs. Ocb siK Haw Mercurial-peno3unTopin
BUrNS4ae Nicns iHTepakTUBHOT 3MiHW iCTOPIT Ta NPUMYCOBOro HaACUNaHHS
3MiH:

$ hg log --style compact -G
10[tip] 99611176cbc9  2014-08-14 20:21 -0700  ben
A permanent change

9 f23e12f939c3 2014-08-14 20:01 -0700 ben
Add some documentation
goodbye
7:5 a4529d07aad4 2014-08-14 20:21 -0700 ben

A permanent change

/ More documentation

o

I

I

o

I

I

o 8:1 c16971d33922 2014-08-14 20:00 -0700 ben
I

I

| o

[

[

| 1 @ 6 8f65e5e02793 2014-08-14 20:06 -0700 ben
[ |

[

| o

S5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben

Git SIK KNiEHT
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\ Merge remote-tracking branch 'origin/master'

I
o 4 0434aaa6b91f 2014-08-14 20:01 -0700 ben
| update makefile

|

I
I
I
I
|
I
I
(0]

I

I

I

I

|

+---0 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| goodbye

I

| 2 f098c7f45c4f  2014-08-14 20:01 -0700 ben
|/ Add some documentation

|

o 1 82e55d328c8c 2005-08-26 01:21 -0700 mpm

| Create a makefile

I

o 0O 0ad4b987be5a 2005-08-26 01:20 -0700 mpm

Create a standard "hello, world" program

Bynu cTtBopeHi 3miHM 8, 9 Ta 10 i Tenep BOHW HamexaTb AO FiNKu
permanent, ane crtapi 3miHM goci Tam. Lle moxe Ayxe cnaHTennuutu
BaLLMX KoOmer, SKi BUKOPUCTOBYIOTb Mercurial, TOMy Kpalle YHUKaTu LibOoro.

MNACYMOK MO MERCURIAL

Git i Mercurial pocTtaTHbO NoAibHI ans 6e36onicHoOi poboTN OAMH 3 OOHUM.
Axkwo Bu bygeTte yHMKaTh 3MiH Bxe onybnikoBaHoi icTopii (o, 3aranom,
peEKOMEHZI0BaHO), BM HaBiTb HE NOMITUTE, Lo NpautoeTe B Mercurial.

Git i Perforce

Perforce — gye nonynsipHa cMcTeMa KOHTPOSO BEPCI y KOPNopaTUBHOMY
cepepoBuLli. BiH 3'sBuBcA y 1995 poui, Wo pobuTb MOro HanlcTapilow
CUCTEMOIO KOHTPOSIO BEPCili 3 TUX, WO PO3rnsaalTbCa Y UbOMYy po3gini.
Perforce pospobneHuni 3 obmexeHHAMM TuUX 4YaciB; BiH nepegbadvae
nocTiiHe 3'eQHaHHS 3 LieHTpanbHUM cepBepoM, a fokanbHO 36epiraeTbca
nvwe ofHa Bepcis davnis. Hacnpasai, KOro MoOXnNmMBOCTi Ta 0BMeEXeHHs
nobpe nigxoasTb AnA BUpileHHA cneuudpiyHoro koma 3agad, Ta icHye
pocutb Garato npoekTiB, siki BUKOPUCTOBYKOTL Perforce, ane pge Git
npautoBaB 01 3HAYHO Kpalye.

ICHytOTb ABa BapiaHTU CcyMmicHOro BuKopucTaHHs Perforce i Git. Mepwwni,
AKMA MU PO3rNAHEMO, — MICT “Git Fusion” Big po3pobHukiB Perforce, akuii
[03BONWUTL BaM BUCTaBNATU nigaepeBa (subtrees) Baworo Perforce-geno
(Perforce depot) sk Git peno3nTopii 3 MOXNMBICTIO YMTaHHSA-3anucy. Opyrui
— git-p4 — KNIEHTCbKUIA MICT, KU [O3BONSAE BaM BUKOPUCTOBYBaTU Git sK
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KIieHT Perforce be3 HeobXxigHOoCTi 34icHoBaTH Oyab-ake
nepeHanaluTyBaHHsi cepBepa Perforce.

GIT FUSION

Perforce 3abe3neuye NpoaykT, Sk HasmBaeTbes Git Fusion (@ocTtynHui 3a
nocunavHam http://www.perforce.com/git-fusion), i CUHXPOHI3ye cepBep
Perforce 3 peno3nTtopiem Git Ha CTOPOHi cepBepa.

Ona Hawmx npuknagie My BUKOPUCTAEMO HaWNPOCTIWWA MeTon
BCTaHOBMNEHHA Git Fusion, KM nonsrae y 3asBaHTaXeHHi BipTyanbHOI
MalUMHK, Ha SKin BUKOHYeTbCA Perforce gemoH i Git Fusion. Bu moxete
oTpumaTn o06pa3 BipTyanbHOI MalMHW 3a MOCunaHHam  http://
www.perforce.com/downloads/Perforce/20-User, i KONMW 3aBaHTaXXEHHS
Oyoe 3aBeplweHo, iMnopTyBaTu Woro y Bawe ynwobrneHe nporpamHe
3abe3neyeHHsa Ang BipTyanisauii (Mm BukopucTtaemo VirtualBox).

Mig yac nepworo 3anycky BipTyalnbHOI MalUWMHW BaM MOTPIOHO
HanawTyBaTu naponi Ans Tpbox Linux-kopuctyBauiB (root, perforce Ta
git) i BBeCTM iM's1 XxocTa, Ake Oyae BiOpi3HATM Lie BCTAHOBMNEHHS Big, iHLINX
B 0gHin mepexi. Konu Bce byae rotoso, B1 nobaunte HacTymnHe:

Git SIK KNiEHT
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9-1

EKpaH BipTyaribHoi
marmry Git Fusion.

806 Git_Fusion [Running]
zion - 2014.1.857837

To manage this UH brouwse to https

Blogin ] Use Arrow Keys to navigate
Set Timezone (Current:UTC) and <ENTER> to select your choice.
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Bam notpibHo 3aHoTyBaTM UK IP agpecy, nisHiwe mu Oygemo i
BMKOpMCTOBYBaTW. [dani mu cTBOpUMO KopucTyBaya Perforce. Bubepitb
3HM3y onuito “Login” Ta HaTuCHiITL Enter (abo ckopucTtaWtecb SSH), i
yBingiTb sk root. [loTiM BukopucTamtTe Ui KOMaHAM AN CTBOPEHHSA
KopucTyBaua:

$ p4 -p localhost:1666 -u super user -f john
$ p4 -p localhost:1666 -u john passwd
$ exit

Mepwa komaHpa Bigkpve penakTop VI Ans pegaryBaHHs KOpUCTyBaua,
ane BW MOXETe MNPUAHATW TUMOBI HanawTyBaHHS | BBECTU :wq Ta
HaTucHyT! Enter. [pyra komaHAaa ABidi NONpPOCWMTL Bac BBECTM Maporb.
Lle Bce, o Ham NOTPIGHO BNKOHATN B OBOMOHLi CMCTEMU, TOMY 3aBepLUITh
NMOTOYHY CECItO.

HacTtynHe, wo Bam nOTpiGHO 3pobuTty, Le 3abopoHnTM Git nepeBipATH
SSL cepTudikatn. Obpas Git Fusion po3noBCIOOXKYETLCA 3 CEPTUdIKATOM,
ane BiH Ona OOMeHy, WO He Bignosigae IP agpeci Bawoi BipTyanbHOI



MaLwuHK, Tomy Git BigXxmnuTbe HTTPS-3’edHaHHA. AKWO ue BCTaHOBMEHHS
Oyoe BMKOPWUCTOBYBATUCb Ha  MOCTIMHIM  OCHOBI, 3BEPHITbCA A0
OokyMeHTauji Git Fusion, w06 BCTaHOBUTK iHWNI cepTudpikaT; a gnsa Hawoi
HaBYanbHOI MeTW Nigiiae HacTynHe:

$ export GIT_SSL_NO_VERIFY=true

Tenep MM MOXXEeMO nepeKkoHaTucd, Wo Bce npautoe.

$ 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 0)

Receiving objects: 100% (630/630), 1.22 MiB | O bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

O6pa3 BipTyanbHOi MallMHU PO3NOBCIOOXKYETLCS 3 TECTOBUM MPOEKTOM,
AKWA BN MOXETe KNOHyBaTW. TyT MU KINOHYEMO NpPOeKT 4epe3 HTTPS-
3'eHaHHs1, 3 KopucTyBadem john, SKoro My CTBOpUNK BULLE; Git 3anuTae
napofnib AnS UbOro 3'€4HaHHSA, ane Kew naponis [[03BOMUTbL HaM
nponyckaTu Len Kpok Ansa 6yab-aKMx HacTyrnHUX 3anuTiB.

Fusion

Micna BcTtaHoBneHHsa Git Fusion BM, mMabyTb, 3axoyeTe HanawTysBaTu
noro. Hacnpasgai, ue BigHOCHO nerko 3pobuTy 3 BUKOPUCTaAHHAM BalloOro
yntobneHoro knieHta Perforce; npocto BigoGpasitb aupekTopito //.git-
fusion Ha cepBepi Perforce y Baw pobounii npoctip. CTpykTypa cainnis
noBuHHa 6yTn nogibHoto fo:

$ tree

— objects

|  — repos

[ | —=TI...]
|  L— trees

— p4gf_config
— repos

| '— Talkhouse

Git SIK KNiEHT
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[ L— pagf_config
L— users
L— p4gf_usermap

498 directories, 287 files

HupekTopia objects BukopucTtoByeTbCs Git Fusion ons BigoOpaxeHHs
o6’ekTiB Perforce y 06’ektn Git i HaBmakm, Bam He BapTO TYT HI4oro
3MiHtoBaTU. BcepeauHi uiei gupekTopii 3HaxoguTbest rnobanbHui danin
p4gf_config, a TakoX MO OAHOMY ANSA KOXHOro penosuTopis - ue cdannm
KoHdpirypauii, ski BU3Ha4yatoTb noBeAdiHKy Git Fusion. MornsHemo Ha dhaiin,
LLIO 3HaXOAUTLCH B KOPEHI:

[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

Mu He Oygoemo getanbHO po3rnsgaTtu Ui onuii, ane 3BepHiTb yBary Ha
Te, Wo ue 3BuyanHuin INI-cpann, nogibHum oo darnis KoHirypauii, siki
BukopucTtoBye Git. Llen danin 3agae rnobanbHi onuji, Ski MOXyTb OyTu
nepeBu3HayeHi cneumdiyHMMn Ansi KOXHOro penosuTtopis  dannamm
KOHdpirypauii, Takumu, sk repos/Talkhouse/p4gf_config. HAkwo Bu
BigKpueTe uer dann, TO nobaumTe cekuito [@repo] 3 pgeskuMuK



HanawTyBaHHAMM, sKi  BigPI3HAOTbCA  Big  TUNOBUX  rnobanbHux
HanawTyBaHb. B Takox nobaunTe cekuii, ski BurnagawTb nogibHo o
Uboro:

[Talkhouse-master]
git-branch-name = master
view = //depot/Talkhouse/main-dev/... ...

BoHu 3apgatoTh BignoBigHicTb Mix rinkamu Perforce Ta rinkamu Git. Hassu
TaKMX CeKUin MOXyTb OyTW OOBINbHUMW, MOKM Ui Ha3BU 3anuialTbes
yHikaneHumn. KomaHga git-branch-name pgosBonsie Bam koHBepTyBaTu
HegonagHwi ang Git wnax BcepeguwHi geno, wob y Git matn 6GinbLw
apyxentobHe im’a. MapameTp view kepye BigobpaxeHHsam channis Perforce
y peno3utopii Git 3 BMKOPUCTAHHAM CTaHOAPTHOrO  CUHTaKCUCy
BigoOpakeHHs BMAaiB. binbLl Hixx ogHe BigobGpaXKeHHs1 MOXXHa BUBHAUNUTU 5K
y NnpuKnagi HK4e:

[multi-project-mapping]

git-branch-name = master

view = //depot/projecti/main/... projectl/...
//depot/project2/mainline/... project2/...

Takum YMHOM, SAKWO Balle HopMmarbHe BigobpaXkeHHS BKMYae 3MiHU
CTPYKTYpU AMPEKTOpPIA, BM MOXeTe BiATBOPUTU Le 3a gonomorok Git-
penosuTopis.

OcrTaHHili daiin, npo sk MM NoroBopumo, Le users/p4gf_usermap,
Ak Bigobpaxae kopucTtyBadiB Perforce y kopuctyBauyiB Git, i skuni,
MOXIMBO, BaM i He 3HagobuTbCS.

Konwn Perforce koHBepTye Habip 3MiH (changeset) y Git komiT, TunoBa
nosediHka Git Fusion —nowyk kopuctyBaya Perforce i BUKOpPUCTaHHS
aapecu Moro eneKkTpoHHOI NOLTK Ta MOBHOrO iMEHI NSt 3anoBHEHHS Nond
“aBToOp KOMITY” B Git. [lpn KOHBEpTyBaHHi Yy 3BOPOTHLOMY HanpPsMKy,
TMNOBa NoBefiHka — MOLWYK KopucTyBa4a Perforce 3 agpecoto enekTpoHHOI
nowTn B noni “aBTop KOMITY” y Git, Ta 3actocoBye Habip 3MiH Big iMeHi
LUbOro KopucTyBaya (3 BUKOPUCTaHHAM npaB poctyny). Y 6inblocTi
BMNAaJKiB Taka MNoOBediHKa € HOPMarnbHOW, ane po3rfsHbMO HaCTYMHWUIA
charin BignoBigHOCTEN:

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"

Git SIK KNiEHT
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KoxHun psgok mae dopmat <user> <email> "<full name>" i
CTBOPIOE BIAMNOBIAHICTL ANs ogHoro kopuctysaya. [lepwi gBa psagku
BigoOpaxaloTb [Bi pi3Hi agpecu €enekTPoOHHOI MOWTU Ans  OA4HOro
kopucTtyBaya Perforce. Lle moxe 6yTn KOPUCHUM, SKLLO BU CTBOPUIM KOMITK
y Git 3 pi3HMX agpec enekTPOHHOI Now TN (abo 3MiHWUMM CBOK EMNEKTPOHHY
noLuTy), ane xo4yeTe ix Bigobpas3nT Ha OOQHOro M TOro X KopucTyBaya Per-
force. MNpw cTBOpeHHI KOMITIB y Git 3 Habopy 3MmiH Perforce, nepunii paaok,
AKMA  Bignosigae kopuctyBady Perforce, BWKOPUCTOBYETbCA Git K
iHdbopmaLis Npo aBTOPCTBO.

OcTaHHi ABa psiAKM MacKyloTb CrpaBXHi iMeHa Ta agpecu enekTpPOHHOI
nowTn boba i ko y komiTax Git npu ix cTBOpPeHHiI. Lle kopucHo, SKwwo Bu
XoyeTe BMBECTW Ball BHYTPILHIN NPOEKT B open-source, arnie He Xo4veTe
ny6nikyBaTu CBili kaTanor cniBpobITHUKIB ANs BCbOro CBIiTy. 3ayBaxTe, Lo
agpecy enekTPOHHOI MOLWTW i NOBHI iMEHa MNOBUHHI OyTW YHiKanbHUMU,
SKWO BM He xo4eTe, Wo6 BCi KOMITM Git Hanexann ogHOMY (IKTUBHOMY
aBTopy.

Perforce Git Fusion — Lie ABOCTOPOHHIA MICT MiXX CMCTEMaMu KOHTPOIo
Bepcin Perforce i Git. MornsHbmo, sk Burnsgae pobota 3 6oky Git. Hexan mu
HanawTyBanu BigoGpaXeHHs MpoekTy “Jam” 3 BUKOpPUCTaHHAM cpanna
KoHdDirypauii, K nokasaHo BULLE, SKWA MW MOXEMO KIOHYyBaTW Takum
YUHOM:

$ 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 | O bytes/s, done.
remote: Total 2070 (delta 1242), reused 0O (delta 0)
Resolving deltas: 100% (1242/1242), done.
Checking connectivity... done.
$ git branch -a
* master
remotes/origin/HEAD -> origin/master
remotes/origin/master
remotes/origin/rel2.1
$ git log --oneline --decorate --graph --all
* 0a38c33 (origin/rel2.1) Create Jam 2.1 release branch.
| * d254865 (HEAD, origin/master, origin/HEAD, master) Upgrade to latest metrowerk
| * bd2f54a Put in fix for jam's NT handle leak.
| * c0f29e7 Fix URL in a jam doc
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| * cc644ac Radstone's lynx port.

[...]

Akwo Bu pobuTe KNOHyBaHHA BnepLle, Le MOXe TpuBaTh AesdKUid yac.
Mpu ubomy Git Fusion KOHBEPTYE yCi MOXNMBI HAabopu 3MmiH 3 icTopii Perforce
y KoMmiTh Git. Lle BiaGyBaeTbCcA noKanbHO Ha cepBepi, TOMy LS onepawis
3[IACHIOETBCA BIOHOCHO LWBMAKO, ane SKWwo y Bac Gararto icTopii, uen
npouec TpuBatMme fAesikmii yac. HacTynHi OTpumaHHs 3MiH BumarawTb
nviwe iHKpeMEHTHUX NepeTBOPEHb, TakuM YMHOM, LWBWUAKICTL poboTun Byae
nopiBHsAHa 3i WBMAKICTIO poboTH 3 Git.

Ak By GauuTe, Haw peno3uTopin BUrNsAae SK i Oyab-aKkMi iHWKUA Git-
penosnTopin, 3 SKUM BM MOrnM npautosaTn. TyT € Tpu rinku i Git gopevyHo
CTBOPMB JfOKamnbHy TrinKy master, ska BigcnigkoBye origin/master.
MonpautoiMo TPOXu i CTBOPIMO KiflbKa HOBUX KOMITIB:

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.

o]

Lan B S R T A

Mun maemo gBa HOBMX KOMITWU. [lOrnsHbMO, YN BHOCMB 3MiHW XTOCb
iHLLINIA:

$ git fetch
remote: Counting objects: 5, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 2), reused 0 (delta 0)
Unpacking objects: 100% (3/3), done.
From https://10.0.1.254/Jam
d254865. .6afebl5 master -> origin/master
$ git log --oneline --decorate --graph --all
* 6afeb15 (origin/master, origin/HEAD) Update copyright
| * cfd46ab (HEAD, master) Add documentation for new feature
| * a730d77 Whitespace
[/
* d254865 Upgrade to latest metrowerks on Beos -- the Intel one.
* bd2f54a Put in fix for jam's NT handle leak.
[...]
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Cxoxe, XToCb Taku BHocuB! By He fgisHaeTech LbOro 3 BMBOAY KOMaHAM
git fetch, ane komit 6afebl15 6yB CcTBOpeHMIA 3a 4ONOMOrOK KrieHTa Per-
force. BiH BUrnagae sk iHWWin 3BM4aiHMIA KOMIT 3 TOYKM 30pY Git, ANs Yoro 1
cTBOpeHui Git Fusion. MorngHbmo, sk cepBep Perforce npautloe 3 KOMITOM
3NUTTS:

$ 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 | 0 bytes/s, done.
Total 9 (delta 6), reused 0 (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
6afeb15..89cba2b master -> master

3 6oky Git Le npautoe. MNornaHbmo Ha icTopito dparina README 3 6oky Per-
force, ckopuctaBwmncb rpadom peBisin pav:
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-XoX:] Revision Graph - //depot/jam/MAIN/src/README (10.0.1.254:1666, john) 9-2
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Revision: git-fusion/branches/Jam/Fi/ 31/ 8Dug TVmGIDEOspSmLw==/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: 3.9 KB o
Action: edit

Description:  add documentation for new feature
Imnacted fram Cit

I depot/Jam/MAIN/src/README#26

AKLWo BM HiKOnKM Takoro He 6auunu, Ue Moxe Bac CNaHTenuyuTu, ane
MOro KoHuenuis cxoxa 3 rpadiyHnm nepernggadem anga ictopii Git. Mu
OMBMMOCH Ha icTopito dparina README, ToMy OepeBO AMpPEKTopii niBopyd
Bropi nokasye nuvie uen ann, Konm BiH 3MIHIOETbCS B Pi3HOMaHITHUX
rinkax. lNpaBopy4 Bropi Mu 6ayvmo Bi3yanisauito 3anexHOCTeN Pi3HMX
BepcCiin ganna i NOBHY BepcCito LUboro rpady BHU3Y npaBopyd. PewTa BikHa
3anuueHa gnsa getanbHoro BigoOpakeHHsi BMOpaHoi peBisii (y Ubomy
BMMNAAKy, OPYroi).

OpHa piy, siky noTpibHO 3ayBaxuTu, rpad BUrAsi4ae Tak camo, SK i B
icTopii Git. Y Perforce He Byno imeHoBaHOI rinkv ans 36epiraHHa komiTie 1 i
2, TOMy BiH CTBOPVB “@HOHIMHY” Tinky B aupekTopii .git-fusion gnsa ix
30epexeHHs1. Perforce Byae OiiTU CXOXUM YMHOM i 3 iIMEHOBaHUMM Finkamm
Git, siki He BignoBigaTb iMeHaM rinok Perforce (ane Bu MoxeTte 3agatn Ans
HWUX BIQNOBIZHOCTI y dharni koHirypauii Perforce).

BinbLicTb 3 Uboro BiabyBaeTbCA BCcepeauHi Git Fusion, ane B pe3ynbTtarTi
OAVH YNeH KOMaHAM MoXe KopucTyBaTtucs Git, a iHWni — Perforce, i )ogeH
3 HUX He byae 3HaTK nNpo BMOIp iHLWOrO.

Git-Fusion

Axkwo y Bac € (abo BM MoxeTe oTpumaTtu) AOCTyN A0 BaLLOro cepBepa
Perforce, Git Fusion cTtaHe uyygoBum cnocobom HanaromkeHHsa criBnpadi
MiXX Git Ta Perforce. 3Bu4yariHO, Ana uUboro nOTpPiIOHO HamawTyBaTU
KOHcpirypadito, ane 3aranom uUen npouec He € 3aHagTo cknagHum. Lle
ogHa 3 HebaraTbOX CeKUil UbOro po3finy, pAe He 3'9Bnanucb
nonepemkeHHss NpoO BMKOPWUCTAHHA BCbOro dyHKUioHany Git. Ane ue He
0O3Hayvae, Wwo Perforce 3MoXe BUKOHATW BCe, LLO BU 3axo4veTe - SKWO BU
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cnpobyeTe nepesanucaTy iCTOpIlo, sika BXe HapicrnaHa Ha cepsep, Git Fu-
sion BigXvnuTb Taki 3MiHM - ane Git Fusion Hamaraetbcs 3pobutn Bce
Moxrnuee, Wob BM He BiguyBanu He3pyyHocTen. Bu moxeTe HaBiTb
BMKOPMCTOBYBaTK nigMoayni Git (xoya BOHM 1 OyayTb BUrnsSgatun OMBHO
ana kopucrtyBauiB Perforce), i 3nuBatuh rinkn (3 6oky Perforce ue 6yge
BUrNSiAATKM K iHTEerpauis).

Akwo BM He 3MOXeTe BMOBWTU agMiHiCTpaTopa Balloro cepsepy
HanawTyBaTn Git Fusion, BCe OOHO iCHYEe CMOCIO BWKOPUCTaHHSA LMUX
iHCTPYMEHTIB pa3om.

GIT-P4

Git-p4 — e OBOCTOpPOHHIN MicT Mix Git Ta Perforce. BiH npautoe noBHicTo
BCepeauHi BalLoro penosuTopito Git, Tomy Bam B3arani He NoTpibHO maTu
poctyn po cepeepa Perforce (3BMyalHO, BamM 3HaAgobNATbCA NOriH i
naponb). Git-p4 He Takuin rHy4kui Ta PyHKUiOHanNbHWIA, siK Git Fusion, ane
BiH 103BONISiE 34ilCHIOBATM BinbLUICTb 3 TOro, WO Bam 6yae HeobxiaHo, 6e3
BTPYYaHHS Y cepeoBuLLe cepsepa.

ns po6oTu 3 git-p4 BaM 3HaAOGUTLCS BUKOHYBaHWI haiin p4, AOCTYNHUI Y
Bawwomy PATH. Ha MOMEHT HanMcaHHs KHUMW, BiH BiNbHO AOCTYMHWI 3a
nocunauHsm http://www.perforce.com/downloads/Perforce/20-User.

[na HaB4anbHOi MeTn, Mu 3anyctumo cepep Perforce 3 BipTyanbHOI
MaLmHm Git Fusion OVA, sik 6yno nokasaHo Bulle, ane Mmn 6yaemo oMnHaTu
cepsep Git Fusion i HaNpaAMy 3BepTaTUCcs 4O CUCTEMU KOHTPOIO BEpCili Per-
force.

[na BUKOPUCTaHHSA KNieHTa KOMaHAHOro psiaka p4 (Big sIKOro s3anexuTb
git-p4), Bam Oyae noTpibHO nponucaTy Kifibka 3MiHHUX cepegoBuLLa:

$ export P4PORT=10.0.1.254:1666
$ export P4USER=john

Ak i 3a3Bmyan npu poboTi 3 Git, nepLua KoMmaHaa — KNOHYBaHHS:

$ git p4 clone //depot/www/live www-shallow

Importing from //depot/www/live into www-shallow

Initialized empty Git repository in /private/tmp/www-shallow/.git/

Doing initial import of //depot/www/live/ from revision #head into refs/remotes/p4
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Mu cTtBOpUMnU Te, WO Yy TepmiHax Git HasmBaeTbca “nosepxHesa” (shal-
low) komisi; nuwe HarocTaHHiwa peBisia Perforce imnoptoBaHa y Git;
nam'atante, wWo Perforce He npu3HadeHWn BigAaBaTU KOXHY pPEBI3it0
KOXXHOMY KopucTyBady. Liboro goctaTtHbo AN BUKOPUCTaHHS Git SK KnieHTa
Perforce, ane Lboro HegoCTaTHLO ANS iHLWMX 3a4au.

Konu KNOHYBaHHS 3aBepLUnTbhCS, MU 6ynemo maTtu
NOBHOMYHKLiOHaNbLHUI peno3uTopin Git:

$ cd myproject
$ git log --oneline --all --graph --decorate
* 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of //depot/www/live/ from the st

3BepHiTL yBary Ha HasABHICTb BigdaneHoro penosuTopito “p4” ans
cepBepa Perforce, ane Bce iHWe BUrNsS4ae CTaHAapTHO ANS KIOHOBAHOro
penosuTopid. Hacnpaegi, ue Hac Tpoxv BBOAUTb B OMaHy; BUSIBASIETbCS,
TaM HeMae Hisikoro BigganeHoro penosvTopis.

$ git remote -v

Hisgkmux BigganeHnx penosvTopiiB He icHye B3arani. Git-p4 cTBOpuUB
Kinbka nocunaHb Ans npeacTaBrneHHs CTaHy cepBepa, | BOHW CXOXi Ha
nocunaHHa BigdaneHoro penosuTopia Ans git log, ane BOHM He
06cnyroByoTbCA Git | BU HE MOXETE HaacunaTn 3MiHW Y HUX.

Omxe, noyHiMo npaytoBaTtu. MNpunycTumMo, BU BUKOHANW nesHWi obcsar
poboT no Ayxe BaxnuBi 3agadi, i BM roToBi MokasaTu CBOK pobBOTy
peLwTi KomaHau.

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

* 018467c (HEAD, master) Change page title

* c0fb617 Update link

* 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from the state at revisic

Mwu 3pobuTnM OBa HOBUX KOMITW, SIKi BXXe roTOBi OO BiAnNpaBneHHS Ha
cepeep Perforce. MNornsHbMO, Y1 XTOCb iHLINIA CbOrOAHI pOGUB 3MiHU:

$ 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
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Importing revision 12142 (100%)

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

* 75cd059 (p4/master, p4/HEAD) Update copyright
| * 018467c (HEAD, master) Change page title

| * cofb617 Update link

[/
* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

Cxoxe, WO Tak, i rinkm master ta p4/master posiiwnucsa. Cuctema
ranygpxeHHsa Perforce abcosioTHO He cxoxa Ha Git, TOMy BignpaBneHHs
KOMITIB 3NUTTS HE Mae >XOAHOro CeHcy. Git-p4 pekomeHaye nepebasysaTty
BalLli KOMITK, i HABITb Hagae creyjianbHy KOMaHay Ans Lboro:

$ 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(-)

Bu, moxnuBo, ckaxeTe, Wwo git p4 rebase —ue nve CKOPOYEHHS
ans git p4 sync 3 HacTynHum git rebase p4/master. Hacnpasgi, us
KOMaHZa TPOXM pO3yMHiwa, ocobnueo npu poboTi 3 Garatbma rinkamu,
ane ue BipHa 3goragka.

Tenep Hawa icTopid 3MiH 3HOBY niHiiHa, | MW rOTOBI HagicnaTu Hawi
3MiHn go Perforce. Komanga git p4 submit 6yge HamaraTucst CTBOpUTU
HOBY peBisito Perforce ANA KOXHOrO KOMITy Git Mk p4/master i master. fi
3anyck Bigkpue Baw yniobneHuin pepaktop, i BMICT dariny byae cxoxum
Ha ue:

# 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.
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(New changelists only.)
Change: new

Client: john_bens-mbp_8487

User: john

Status: new

Description:
Update link

Files:
//depot/www/live/index.html # edit

#aAsHaR4H git author ben@straub.cc does not match your p4 account
#aAsHA#H Use option --preserve-user to modify authorship.
#afsas# Variable git-p4.skipUserNameCheck hides this message.
##ninan# everything below this line is just the diff #######

--- //depot/www/live/index.html 2014-08-31 18:26:05.000000000 0000

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.

Git SIK KNiEHT

+++ [Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/live/index.html

@@ -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>

Lle npaktmyHo Ti X cami AaHi, siki 6 BM nobauunu, 3anyctuBwn p4
submit, 3a BUHATKOM KinNbKOX psAKiB Yy KiHUi, siki Oynu gopeyHo JopaHi git-
p4. Git-p4 HamaraeTbCsi BpaxoByBaTW Balli iHOMBIQyamnbHIi HanawTyBaHHSA
ans Git i Perforce, konu noTpibHO HagaTh iM’'a anga komiTy abo Habopy 3MiH,
ane y gesikux Bunagkax BU 3axoyeTe 3MiHUTK ix. Hanpuknag, SKWwo Komit
Git, AkniAi BM iMNopTyeTe, OyB CTBOPEHWUW KOPWUCTYBayeM, SIKUA He Mae
obnikoBoro 3anucy Perforce, mOXnvMBO, BM BCe OAHO 3axo4yeTe, LWOO
KiHueBun Habip 3MiH BurnsgaB Tak, HiOM BiH OyB CTBOPEHUI TuUM
KopucTyBadeMm (a He BamMm).

Git-p4 gopeyHo iMnopTyBaB MOBIAOMIEHHS 3 KOMITY Git K BMICT Ang
Habopy 3MiH Perforce, TOMy Bce, WO Ham NOTPiGHO 3pobuTK, Le 36epertn i
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BUITW, ABiYi (MO 04HOMY pa3sy Anst KOXKHOro Komita). Y pesynbTarti, BUBIA
KOMaHAHoro psifka Oyae Burnagatmi Tak:

$ git p4 submit
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens
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
75cd059 Update copyright
70eaf78 Initial import of //depot/www/live/ from the state at revision #head

*

*

*

PesynbTaT BUrNagae Tak, HiOM MM LWOMHO BMKOHanNM git push, i ue
nyxe 6rnm3bko o TOro, LWo Hacnpaegi Bigdynocs.

3BepHiTb yBary, WO Mg 4Yac UbOro MnpoLecy KOXeH KoMmiT Git
nepeTBOPETLCA Yy Habip 3MiH Perforce; siKWLO BM XO4eTe 3BapUTU iX
(squash) B oguH Habip 3MiH, BM MOXeTe CKOpMUCTaTUCS iHTEpPaKTUBHUM
nepebasyBaHHsM nepep 3anyckom git p4 submit. Takox 3asHauyTe, WO
xewi SHA-1 ycix KOMITiB, NnepeTBOpeHMX y Habopun 3MiH, TakoX 3MIHUNNCS;
ue cranocs Tomy, WO git-p4 Aodae pagoK y KiHeub KOXHOro KOMiTa, SKWK
KOHBEPTYE:
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$ git log -1

commit 775a46f630d8b46535fc9983cf3ebe6b9aas53145
Author: John Doe <john@example.com>

Date: Sun Aug 31 10:31:44 2014 -0800

Change page title

[git-p4: depot-paths = "//depot/www/live/": change = 12144]

A WO cTaHeTbCH, SKWO BW CnpobyeTe BiONpaBUTU KOMIT 3MUTTSA?
Cnpobywmo. MpunycTnmo, y Hac € Taka cuTyauist:

$ git log --oneline --all --graph --decorate
* 3be6fd8 (HEAD, master) Correct email address
*  1dcbf21 Merge remote-tracking branch 'p4/master'

[\

| * c4689fc (p4/master, p4/HEAD) Grammar fix
* | cbacd@a Table borders: yes please

* | b4959b6 Trademark

[/

* 775a46f Change page title

* @5flade Update link

* 75cd059 Update copyright

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

IcTopia 3miH Git posinwnack 3 ictopieto Perforce nicna 775a46f. Y Git e
OBa KOMITW, MOTIM KOMIT 3nuTTa 3 Perforce, a noTiM iHWwnin Komit. Mn
cnpobyemo Hagicnatu ue y Habip 3miH Ha Goui Perforce. MornsiHemo, WO
TpanuTbCa, SKWO MU cnpobyemMo HagicnaTtu 3apas:

$ git p4 submit -n
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-mbp_8487/
Would synchronize p4 checkout in /Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/
Would apply

b4959b6 Trademark

cbacdOa Table borders: yes please

3be6fd8 Correct email address

Mpanopeub -n—Lue CKOpOYeHHa Ansa --dry-run, SIKMM HamaraeTbCcs
noBigomuTK, Wwo 6 crtanocs, Akbu 6 BigNpaBneHHs Bigdynock Hacnpaegdi. Y
LUbOMYy BWNAAKy, CXOXE, MW CTBOpWNM Tpu Habopu 3miH Perforce, ki
BiQNOBIAAOTb TPbOM 3BMYAMHMM KOMiTaM (KpiM KOMITY 3nuUTTS), SKi LWe He
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iCHyloTb Ha cepBepi Perforce. Lle 3ByuuTb came Tak, SiK MW W XOTinwu,
NornsHbLMO Ha BUBIA:

git p4 submit

]

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

dadbd89 (HEAD, p4/master, p4/HEAD, master) Correct email address
1b79a80 Table borders: yes please

0097235 Trademark

c4689fc Grammar fix

775a46f Change page title

05flade Update 1link

75cd059 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision #head

* % X X X X 3k X Uy

Hawa icTopia 3miH cTtana niHinHow, HIBM MK nepebasyBanucsa nepeg
BignNpaBneHHaMm (Lo Hacnpagadi 1 Bigdynocs). Lle o3Havae, o BM MOxXeTe
BiNlbHO CTBOPIOBATM, MpautoBaTh, BUKAAATK, | 3NUBATM FiNKN Ha CTOPOHI Git
0e3 cTpaxy, WO Bawa icTopis 3MiH SIKUMOCb YMHOM CTaHe HECYMICHO 3
Perforce. Akwo Bn moxeTe nepebasyBatu 3MiHWU, BU MOXETE BiaNpaBuUTH ix
Ha cepsep Perforce.

Axkwo Baw npoekT Perforce mae gekinbka rinok, He TypbyiTecs; git-p4
MO>Xe€ BNopaTucs 3 UMM Tak, WO BU HE BigyyeTe pPisHULi Y NOPIBHAHHI 3 Git.
MpunycTimo, Baw peno3nTopiv Perforce Mae Taky CTPYKTYpY:

//depot
L— project

F— matin

L— dev

| Hexal Bu maeTe rinky dev, sika HanawToBaHa HacCTYNMHUM YMHOM:
//depot/project/main/... //depot/project/dev/...

Git-p4 MOXXe aBTOMaTUYHO BUSABNATW Taki CUTyaLii | BAKOHYBaTU NOTPiOHiI
aii:

$ git p4 clone --detect-branches //depot/project@all
Importing from //depot/project@ll into project
Initialized empty Git repository in /private/tmp/project/.git/
Importing revision 20 (50%)
Importing new branch project/dev
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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

3BepHiTb yBary Ha “@all” B wnsaxy; ue roBoputb git-p4 KNOHyBaTU He
nuLwe OCTaHHIn Habip 3miH Ana uboro nigaepesa, a W yci Habopwu 3MiH,
AKX CTOCYIOTbCA Ui wnaxu. Lle 6nvkye Ao KoHuenuii KnoHyBaHHS Git, ane
SKLO BW MpayloeTe Hag NPOEKTOM 3 JOBrok iCTOPIED, Lie MOXE 3anHATU
[esikni vac.

Mpanopeub --detect-branches roBopuTb git-p4 BMKOpUCTOBYBaTU
HanawTyBaHHSA rinok Perforce ans BigobpaxkeHHs1 Ha nocunaHHA Git. Akwo
Takux BigobpaxeHb Ha cepBepi Perforce Hemae (WO LINKOM KOPEKTHO Ans
Perforce), BU MoXeTe BkasaTu git-p4 Ui TNk BPYy4YHY, i OTPUMaETe Takui
camuin pegynbeTar:

$ 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 .

3apgaBwn  KOHdirypauiiHy — 3MiHHy  git-p4.branchList piBHOW
main:dev, M roBopmmo git-p4, Wwo i “main” i “dev” € rinkamu, a gpyra €
HalLagKoM NepLuoi.

Akwo My Tenep BukoHaemo git checkout -b dev p4/project/devi
3pobMMO Kinbka KOMITIB, git-p4 4OCTATHBO PO3YMHUNA, LWOG 3pO3yMiTH, Y AKY
rinky HagcunaTy 3MiHUM NPy BUKOHAHHI koMaHau git p4 submit. Ha xanb,
git-p4 He MOXe BMKOPUCTOBYBATW AeKifnbKa FifloK y NMOBEPXHEBUX KOMIsX;
SKLWO Y Bac BENMYE3HWI MPOEKT i BM Xo4eTe npauioBaté 3 Oinbll HixX
OfHI€l0 TiNKOK, BaM oBeAeTbCA BUKOHYBaTh git p4 clone ons KOXHOI
rifku, y Ky BU Xo4eTe Hagicnatu 3MiHu.

[nsa cTBOPEHHA Y iHTerpauii rinok Bu NOBUHHI BUKOPUCTOBYBATU KIIEHT
Perforce. Git-p4 MOxe nuwe CUHXPOHI3yBaTW i BIONPaBnATA 3MiHW Y TifKu,
SKi BXXE iCHYIOTb, | MOXe Le pobuTu nuwe 3 ogHUM NiHiHMM Habopom 3MiH
3a pas. Akwo Bu 3inneTe ABi rinku y Git Ta cnpobyete Hagicnatu HOBWUN
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Habip 3MiH, BCe, WO 30epexeTbCa—LUe Kyna 3MiH y channax; meTtagaHi
npo rinku, sKki 0ynu amiHeHi npu iHTerpawii, byayTe BTpayeHi.

MACYMOK MO GIT | PERFORCE

Git-p4 pobuTb MOXNNBMM BUKOPUCTaHHSA Git 3 cepBepoM Perforce, i pobutb
ue pocuTtb gobpe. OgHak, BaxnuMBO nam’dAtaTu, wo Perforce Bce ogHO
3anuMwaeTbCa QKepenom [AaHux, i BM BUKOPUCTOBYeTe Git nuwe Aans
nokanbHoi poboTtn. byabTte gyxe obepexHi npu nybnikauii komiTiB Git;
AKWO BWM MaeTe BigdaneHuin penosuTopin, SKUKA BUKOPWUCTOBYHOTb iHLUI
noauv, He HaZcunanTe XXO4HMX KOMITIB, siKi e HEe HadicnaHi Ha cepBep Per-
force.

Akwo BM xoyeTe BiNbHO 3miwyBaTu Perforce i Git Ak knieHTM ans
KOHTPONIO BEpCin, i BM MOXETe MnepekoHaTu agmiHicTpatopa cepsepa
BCTaHOBUTK X, Git Fusion 3pobuTb BMKOPUCTaHHA Git y SAKOCTi KnieHTa
KOHTPONIO BEPCIiVi Ansa cepBepa Perforce NOBHOLHHUM.

Git and TFS

Git is becoming popular with Windows developers, and if you’re writing code on
Windows, there’s a good chance you’re using Microsoft’s Team Foundation
Server (TFS). TFS is a collaboration suite that includes defect and work-item
tracking, process support for Scrum and others, code review, and version con-
trol. There’s a bit of confusion ahead: TFS is the server, which supports control-
ling source code using both Git and their own custom VCS, which they’ve dub-
bed TFVC (Team Foundation Version Control). Git support is a somewhat new
feature for TFS (shipping with the 2013 version), so all of the tools that predate
that refer to the version-control portion as “TFS”, even though they’re mostly
working with TFVC.

If you find yourself on a team that’s using TFVC but you’d rather use Git as
your version-control client, there’s a project for you.

WHICH TOOL

In fact, there are two: git-tf and git-tfs.

Git-tfs (found at https://github.com/git-tfs/git-tfs) is a .NET project, and (as
of this writing) it only runs on Windows. To work with Git repositories, it uses
the .NET bindings for libgit2, a library-oriented implementation of Git which is
highly performant and allows a lot of flexibility with the guts of a Git repository.
Libgit2 is not a complete implementation of Git, so to cover the difference git-
tfs will actually call the command-line Git client for some operations, so there
are no artificial limits on what it can do with Git repositories. Its support of


https://github.com/git-tfs/git-tfs

TFVC features is very mature, since it uses the Visual Studio assemblies for op-
erations with servers. This does mean you’ll need access to those assemblies,
which means you need to install a recent version of Visual Studio (any edition
since version 2010, including Express since version 2012), or the Visual Studio
SDK.

Git-tf (whose home is at https://gittf.codeplex.com) is a Java project, and as
such runs on any computer with a Java runtime environment. It interfaces with
Git repositories through JGit (a JVM implementation of Git), which means it has
virtually no limitations in terms of Git functions. However, its support for TFVC
is limited as compared to git-tfs - it does not support branches, for instance.

So each tool has pros and cons, and there are plenty of situations that favor
one over the other. We’ll cover the basic usage of both of them in this book.

You’ll need access to a TEVC-based repository to follow along with these
instructions. These aren’t as plentiful in the wild as Git or Subversion re-
positories, so you may need to create one of your own. Codeplex (https://
www.codeplex.com) or Visual Studio Online (http://www.visualstudio.com)
are both good choices for this.

GETTING STARTED: GIT-TF

The first thing you do, just as with any Git project, is clone. Here’s what that
looks like with git-tf:

Git SIK KNiEHT

$ git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main project_git

The first argument is the URL of a TFVC collection, the second is of the form
$/project/branch, and the third is the path to the local Git repository that is
to be created (this last one is optional). Git-tf can only work with one branch at
a time; if you want to make checkins on a different TFVC branch, you’ll have to
make a new clone from that branch.

This creates a fully functional Git repository:

$ cd project_git
$ git log --all --oneline --decorate

512e75a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Checkin message

This is called a shallow clone, meaning that only the latest changeset has
been downloaded. TFVC isn’t designed for each client to have a full copy of the
history, so git-tf defaults to only getting the latest version, which is much faster.
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If you have some time, it’s probably worth it to clone the entire project histo-
ry, using the - -deep option:

$ 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 d44bi7a

$ cd project_git

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

d44b17a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

Notice the tags with names like TFS_C35189; this is a feature that helps you
know which Git commits are associated with TFVC changesets. This is a nice
way to represent it, since you can see with a simple log command which of your
commits is associated with a snapshot that also exists in TFVC. They aren’t nec-
essary (and in fact you can turn them off with git config git-tf.tag
false) - git-tf keeps the real commit-changeset mappings in the .git/git-tf
file.

GETTING STARTED: GIT-TFS
Git-tfs cloning behaves a bit differently. Observe:

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 = b75dalabalffb359d00e85c52acb261e4586b0Oc9

C16 = c403405f4989d73a2c3c119e79021cb2104ced4a

Tfs branches found:

- $/tfvc-test/featureA

The name of the local branch will be : featureA

C17 = d202b53f67bde32171d5078968c644e562f1c439

C18 = 44cd729d8df868a8be20438fdeeefb961958b674

Notice the --with-branches flag. Git-tfs is capable of mapping TFVC

branches to Git branches, and this flag tells it to set up a local Git branch for
every TFVC branch. This is highly recommended if you’ve ever branched or
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merged in TFS, but it won’t work with a server older than TFS 2010 - before that
release, “branches” were just folders, so git-tfs can’t tell them from regular fold-
ers.

Let’s take a look at the resulting Git repository:

PS> git log --oneline --graph --decorate --all
* 44cd729 (tfs/featureA, featureA) Goodbye

* d202b53 Branched from $/tfvc-test/Trunk

* 403405 (HEAD, tfs/default, master) Hello

* b75dala New project

PS> git log -1

commit c403405f4989d73a2c3c119e79021cb2104ced4da
Author: Ben Straub <ben@straub.cc>

Date: Fri Aug 1 03:41:59 2014 +0000

Hello

git-tfs-id: [https://username.visualstudio.com/DefaultCollection]$/myproject/Trunk;C16

There are two local branches, master and featureA, which represent the
initial starting point of the clone (Trunk in TFVC) and a child branch (featureA
in TFVC). You can also see that the tfs “remote” has a couple of refs too: de-
fault and featureA, which represent TFVC branches. Git-tfs maps the branch
you cloned from to tfs/default, and others get their own names.

Another thing to notice is the git-tfs-1id: lines in the commit messages.
Instead of tags, git-tfs uses these markers to relate TFVC changesets to Git com-
mits. This has the implication that your Git commits will have a different SHA-1
hash before and after they have been pushed to TFVC.

GIT-TF[S] WORKFLOW

Regardless of which tool you’re using, you should set a couple of Git con-
figuration values to avoid running into issues.

$ git config set --local core.ignorecase=true
$ git config set --local core.autocrlf=false

The obvious next thing you’re going to want to do is work on the project.
TFVC and TFS have several features that may add complexity to your workflow:

1. Feature branches that aren’t represented in TFVC add a bit of complexity.
This has to do with the very different ways that TFVC and Git represent
branches.
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2. Be aware that TFVC allows users to “checkout” files from the server, lock-
ing them so nobody else can edit them. This obviously won’t stop you
from editing them in your local repository, but it could get in the way
when it comes time to push your changes up to the TFVC server.

3. TFS has the concept of “gated” checkins, where a TFS build-test cycle has
to complete successfully before the checkin is allowed. This uses the
“shelve” function in TFVC, which we don’t cover in detail here. You can
fake this in a manual fashion with git-tf, and git-tfs provides the check-
intool command which is gate-aware.

In the interest of brevity, what we’ll cover here is the happy path, which side-
steps or avoids most of these issues.

WORKFLOW: GIT-TF

Let’s say you’ve done some work, made a couple of Git commits on master,
and you’re ready to share your progress on the TFVC server. Here’s our Git

repository:
$ git log --oneline --graph --decorate --all
* 4178a82 (HEAD, master) update code
* 9df2ae3 update readme
* d44b17a (tag: TFS_C35190, origin_tfs/tfs) Goodbye
* 126aa7b (tag: TFS_C35189)
* 8f77431 (tag: TFS_C35178) FIRST
*

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

We want to take the snapshot that’s in the 4178a82 commit and push it up
to the TFVC server. First things first: let’s see if any of our teammates did any-
thing since we last connected:

$ 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

[/

* d44b17a (tag: TFS_C35190) Goodbye
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* 126aa7b (tag: TFS_C35189)

* 8f77431 (tag: TFS_C35178) FIRST

* @745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

Looks like someone else is working, too, and now we have divergent history.
This is where Git shines, but we have two choices of how to proceed:

1. Making a merge commit feels natural as a Git user (after all, that’s what
git pull does), and git-tf can do this for you with a simple git tf
pull. Be aware, however, that TFVC doesn’t think this way, and if you
push merge commits your history will start to look different on both
sides, which can be confusing. However, if you plan on submitting all of
your changes as one changeset, this is probably the easiest choice.

2. Rebasing makes our commit history linear, which means we have the op-
tion of converting each of our Git commits into a TFVC changeset. Since
this leaves the most options open, we recommend you do it this way; git-
tf even makes it easy for you with git tf pull --rebase.

The choice is yours. For this example, we’ll be rebasing:

$ 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

d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* % X * X X * N

Now we’re ready to make a checkin to the TFVC server. Git-tf gives you the
choice of making a single changeset that represents all the changes since the
last one (--shallow, which is the default) and creating a new changeset for
each Git commit (- -deep). For this example, we’ll just create one changeset:

$ git tf checkin -m 'Updating readme and code'
Username: domain\user

Password:

Connecting to TFS...
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Checking in to $/myproject: 100%, done.

Checked commit 5a0e25e in as changeset 35348

--oneline --graph --decorate --all

(HEAD, tag: TFS_(C35348, origin_tfs/tfs, master) update code
update readme

$ git log
530e25e
6eb3eb5
8ef06a8
d44b17a
126aa7b
8f77431
0745325

EE T I

(tag:
(tag:
(tag:
(tag:
(tag:

Team

TFS_C35320) just some text

TFS_C35190) Goodbye

TFS_C35189)

TFS_C35178) FIRST

TFS_C35177) Created team project folder $/tfvctest via the \
Project Creation Wizard

There’s a new TFS_C35348 tag, indicating that TFVC is storing the exact
same snapshot as the 5a0e25e commit. It’s important to note that not every

Git commit needs to have an exact counterpart in TFVC; the 6eb3eb5 commit,
for example, doesn’t exist anywhere on the server.
That’s the main workflow. There are a couple of other considerations you’ll

want to keep in mind:

« There is no branching. Git-tf can only create Git repositories from one
TFVC branch at a time.

« Collaborate using either TFVC or Git, but not both. Different git-tf clones
of the same TFVC repository may have different commit SHA-1 hashes,
which will cause no end of headaches.

« If your team’s workflow includes collaborating in Git and syncing periodi-
cally with TFVC, only connect to TFVC with one of the Git repositories.

WORKFLOW: GIT-TFS

Let’s walk through the same scenario using git-tfs. Here are the new commits

we’ve made to the master branch in our Git repository:

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

I/

* c403405 (tfs/default) Hello
* b75dala New project

Now let’s see if anyone else has done work while we were hacking away:

PS> git tfs fetch
C19 = aea74a0313de0a391940c999e51c5c15¢c381d91d
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PS> git log --all --oneline --graph --decorate
* aea74a0 (tfs/default) update documentation

| * c3bd3ae (HEAD, master) update code

| * d85e5a2 update readme

I/
| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d202b53 Branched from $/tfvc-test/Trunk

[/
* c403405 Hello

* b75dala New project

Yes, it turns out our coworker has added a new TFVC changeset, which
shows up as the new aea74a0 commit, and the tfs/default remote branch
has moved.

As with git-tf, we have two fundamental options for how to resolve this diver-
gent history:

1. Rebase to preserve a linear history.

2. Merge to preserve what actually happened.

In this case, we’re going to do a “deep” checkin, where every Git commit be-
comes a TFVC changeset, so we want to rebase.

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
* 10a75ac (HEAD, master) update code

* 5cec4ab update readme

* aea74a0 (tfs/default) update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

I/

* 403405 Hello

* b75dala New project

Now we’re ready to complete our contribution by checking in our code to the
TFVC server. We'll use the rcheckin command here to create a TFVC changeset
for each Git commit in the path from HEAD to the first tfs remote branch found
(the checkin command would only create one changeset, sort of like squash-
ing Git commits).

PS> git tfs rcheckin

Working with tfs remote: default

Fetching changes from TFS to minimize possibility of late conflict...
Starting checkin of 5cec4ab4 'update readme'
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add README.md
C20 = 71a5ddce274c19f8fdc322b4f165d93d89121017

Done with 5cec4ab4b213c354341f66c80cd650ab98dcfled, rebasing tail onto new TFS-comm
Rebase done successfully.

Starting checkin of b1bf0f99 'update code'

edit .git\tfs\default\workspace\ConsoleApplicationl/ConsoleApplicationl/Program.cs
C21 = ffo4e7c35dfbe6a8f94e782bf5e0031cee8d103b

Done with b1bf0f9977b2d48bad611ed4a03d3738df05ea5d, rebasing tail onto new TFS-comm
Rebase done successfully.

No more to rcheckin.

PS> git log --all --oneline --graph --decorate

* ff0@4e7c (HEAD, tfs/default, master) update code

* 71a5ddc update readme

* aea74a0 update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

I/
* 403405 Hello
* b75dala New project

Notice how after every successful checkin to the TFVC server, git-tfs is rebas-
ing the remaining work onto what it just did. That’s because it’s adding the
git-tfs-1id field to the bottom of the commit messages, which changes the
SHA-1 hashes. This is exactly as designed, and there’s nothing to worry about,
but you should be aware that it’s happening, especially if you’re sharing Git
commits with others.

TFS has many features that integrate with its version control system, such as
work items, designated reviewers, gated checkins, and so on. It can be cumber-
some to work with these features using only a command-line tool, but fortu-
nately git-tfs lets you launch a graphical checkin tool very easily:

PS> git tfs checkintool
PS> git tfs ct

It looks a bit like this:
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Check In - Source Files - Workspace: git-tfs-b78bc5c1-b54a-4b5a-bdc2-9ce590b048f8 = = n
QD ||B8| [}
Source Files || Comment:
v
Work ltems || Name Change Folder [
I | IreaDmEmd edit Ci\Users\IEUser\Source\git-tfs-test\project_git\.git\tfs\default\workspace
Check-in
Notes
d
Policy
Warnings
Conflicts

4

30BPAXEHHA
9-3

The git-tfs checkin
tool.

This will look familiar to TFS users, as it’s the same dialog that’s launched
from within Visual Studio.

Git-tfs also lets you control TFVC branches from your Git repository. As an ex-
ample, let’s create one:

PS> git tfs branch $/tfvc-test/featureBee

The name of the local branch will be : featureBee

C26 = 1d54865c397608c004a2cadce7296f5edc22a7e5

PS> git log --oneline --graph --decorate --all

* 1d54865 (tfs/featureBee) Creation branch $/myproject/featureBee
* ffo4e7c (HEAD, tfs/default, master) update code

* 71a5ddc update readme

* aea74a0 update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

I/
* c403405 Hello

* b75dala New project

Creating a branch in TFVC means adding a changeset where that branch now
exists, and this is projected as a Git commit. Note also that git-tfs created the
tfs/featureBee remote branch, but HEAD is still pointing to master. If you
want to work on the newly-minted branch, you’ll want to base your new com-
mits on the 1d54865 commit, perhaps by creating a topic branch from that
commit.
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GIT AND TFS SUMMARY

Git-tf and Git-tfs are both great tools for interfacing with a TFVC server. They al-
low you to use the power of Git locally, avoid constantly having to round-trip to
the central TFVC server, and make your life as a developer much easier, without
forcing your entire team to migrate to Git. If you’re working on Windows (which
is likely if your team is using TFS), you’ll probably want to use git-tfs, since its
feature set is more complete, but if you’re working on another platform, you’ll
be using git-tf, which is more limited. As with most of the tools in this chapter,
you should choose one of these version-control systems to be canonical, and
use the other one in a subordinate fashion - either Git or TFVC should be the
center of collaboration, but not both.

Mirpauia Ha Git

Axwo Baw kopf Bxe 36epiraeTbCA B iHLWIA CUCTEMI KOHTPOSIO BEPCin, ane
BW BUPILUMAM NOYaTK BUKOPUCTOBYBATK Git, Bam HeOOXigHO Tak 4uM iHakwe
30iCHUTM Mirpauito NpoekTy. Y Uil cekuii onMcaHo Aeski BapiaHTK iMnopTy
ONS NOWMPEHNX CUCTEM, a MOTIM NOoKa3aHo, K po3pobyTU BracHi BapiaHTu
iMmnopTty. Bu pgisHaeTecb Ak iMnopTyBaTu OaHi 3 Oeskui HambinbLumx
NPOdECINHNX CUCTEM KOHTPOIO BEPCilA, OCKINIbKN BOHU BUKOPUCTOBYIOTHCS
OinbLUiCTIO pO3pPOBHMKIB Ta ANA HUX NErko 3HAWTKM SKICHIi IHCTPYMEHTU
Mirpauit.

Subversion

If you read the previous section about using git svn, you can easily use those
instructions to git svn clone a repository; then, stop using the Subversion
server, push to a new Git server, and start using that. If you want the history,
you can accomplish that as quickly as you can pull the data out of the Subver-
sion server (which may take a while).

However, the import isn’t perfect; and because it will take so long, you may
as well do it right. The first problem is the author information. In Subversion,
each person committing has a user on the system who is recorded in the com-
mit information. The examples in the previous section show schacon in some
places, such as the blame output and the git svn log. If you want to map
this to better Git author data, you need a mapping from the Subversion users to
the Git authors. Create a file called users. txt that has this mapping in a for-
mat like this:
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schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

To get a list of the author names that SVN uses, you can run this:

$ svn log --xml | grep author | sort -u | \
perl -pe 's/.*>(.*?)<.*/$1 = /'

That generates the log output in XML format, then keeps only the lines with
author information, discards duplicates, strips out the XML tags. (Obviously this
only works on a machine with grep, sort, and perl installed.) Then, redirect
that output into your users.txt file so you can add the equivalent Git user data
next to each entry.

You can provide this file to git svn to help it map the author data more ac-
curately. You can also tell git svn not to include the metadata that Subversion
normally imports, by passing - -no-metadata to the clone or init command.
This makes your import command look like this:

$ git svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata -s my_project

Now you should have a nicer Subversion import in your my_project direc-
tory. Instead of commits that look like this

commit 37efa680e8473b615de980fa935944215428a35a
Author: schacon <schacon@4c93b258-373f-11de-be05-5f7a86268029>
Date: Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

git-svn-id: https://my-project.googlecode.com/svn/trunk@4 4c93b258-373f-11de-
be05-5f7386268029

they look like this:

commit 03a8785f44c8ea5cdbbe8834b7c8e6c469be2ff2
Author: Scott Chacon <schacon@geemail.com>
Date: Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

Not only does the Author field look a lot better, but the git-svn-1id is no
longer there, either.
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You should also do a bit of post-import cleanup. For one thing, you should
clean up the weird references that git svn set up. First you’ll move the tags so
they’re actual tags rather than strange remote branches, and then you’ll move
the rest of the branches so they’re local.

To move the tags to be proper Git tags, run

$ cp -Rf .git/refs/remotes/origin/tags/* .git/refs/tags/
$ rm -Rf .git/refs/remotes/origin/tags

This takes the references that were remote branches that started with re-
motes/origin/tags/ and makes them real (lightweight) tags.

Next, move the rest of the references under refs/remotes to be local
branches:

$ cp -Rf .git/refs/remotes/* .git/refs/heads/
$ rm -Rf .git/refs/remotes

Now all the old branches are real Git branches and all the old tags are real
Git tags. The last thing to do is add your new Git server as a remote and push to
it. Here is an example of adding your server as a remote:

$ git remote add origin git@my-git-server:myrepository.git

Because you want all your branches and tags to go up, you can now run this:

$ git push origin --all

All your branches and tags should be on your new Git server in a nice, clean
import.

Mercurial

Since Mercurial and Git have fairly similar models for representing versions, and
since Git is a bit more flexible, converting a repository from Mercurial to Git is
fairly straightforward, using a tool called “hg-fast-export”, which you’ll need a
copy of:



$ git clone http://repo.or.cz/r/fast-export.git /tmp/fast-export

The first step in the conversion is to get a full clone of the Mercurial reposito-
ry you want to convert:

$ hg clone <remote repo URL> /tmp/hg-repo

The next step is to create an author mapping file. Mercurial is a bit more for-
giving than Git for what it will put in the author field for changesets, so this is a
good time to clean house. Generating this is a one-line command in a bash
shell:

$ cd /tmp/hg-repo

$ hg log | grep user: | sort | unig | sed 's/user: *//' > ../authors

This will take a few seconds, depending on how long your project’s history is,
and afterwards the /tmp/authors file will look something like this:

bob

bob@localhost

bob <bob@company.com>

bob jones <bob <AT> company <DOT> com>
Bob Jones <bob@company.com>

Joe Smith <joe@company.com>

In this example, the same person (Bob) has created changesets under four
different names, one of which actually looks correct, and one of which would
be completely invalid for a Git commit. Hg-fast-export lets us fix this by adding
={new name and email address} at the end of every line we want to
change, and removing the lines for any usernames that we want to leave alone.
If all the usernames look fine, we won’t need this file at all. In this example, we
want our file to look like this:

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>

The next step is to create our new Git repository, and run the export script:

Mirpauisa Ha Git
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$ git init /tmp/converted
$ cd /tmp/converted
$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

The -r flag tells hg-fast-export where to find the Mercurial repository we
want to convert, and the -A flag tells it where to find the author-mapping file.
The script parses Mercurial changesets and converts them into a script for Git’s
“fast-import” feature (which we’ll discuss in detail a bit later on). This takes a
bit (though it’s much faster than it would be over the network), and the output
is fairly verbose:

$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

Loaded 4 authors

master: Exporting full revision 1/22208 with 13/0/0 added/changed/removed files
master: Exporting simple delta revision 2/22208 with 1/1/0 added/changed/removed f
master: Exporting simple delta revision 3/22208 with 0/1/0 added/changed/removed f
[..]

master: Exporting simple delta revision 22206/22208 with 0/4/0 added/changed/remov
master: Exporting simple delta revision 22207/22208 with 0/2/0 added/changed/remov
master: Exporting thorough delta revision 22208/22208 with 3/213/0 added/changed/r
Exporting tag [0.4c] at [hg r9] [git :10]

Exporting tag [0.4d] at [hg ri16] [git :17]

[..]

Exporting tag [3.1-rc] at [hg r21926] [git :21927]

Exporting tag [3.1] at [hg r21973] [git :21974]

Issued 22315 commands

git-fast-import statistics:

Alloc'd objects: 120000
Total objects: 115032 ( 208171 duplicates )
blobs : 40504 ( 205320 duplicates 26117 deltas of 3960
trees 52320 ( 2851 duplicates 47467 deltas of 4759¢
commits: 22208 ( 0 duplicates 0 deltas of C
tags 0 ( 0 duplicates 0 deltas of G
Total branches: 109 ( 2 loads )
marks: 1048576 ( 22208 unique )
atoms: 1952
Memory total: 7860 KiB
pools: 2235 KiB
objects: 5625 KiB

pack_report:

getpagesize() = 4096

pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used ctr = 90430
pack_report: pack_mmap_calls = 46771
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pack_report: pack_open_windows S 1/ 1
pack_report: pack_mapped = 340852700 / 340852700

$ git shortlog -sn
369 Bob Jones
365 Joe Smith

That’s pretty much all there is to it. All of the Mercurial tags have been con-
verted to Git tags, and Mercurial branches and bookmarks have been converted
to Git branches. Now you’re ready to push the repository up to its new server-
side home:

$ git remote add origin git@my-git-server:myrepository.git
$ git push origin --all

Perforce

The next system you’ll look at importing from is Perforce. As we discussed
above, there are two ways to let Git and Perforce talk to each other: git-p4 and
Perforce Git Fusion.

PERFORCE GIT FUSION

Git Fusion makes this process fairly painless. Just configure your project set-
tings, user mappings, and branches using a configuration file (as discussed in
“Git Fusion”), and clone the repository. Git Fusion leaves you with what looks
like a native Git repository, which is then ready to push to a native Git host if
you desire. You could even use Perforce as your Git host if you like.

GIT-P4

Git-p4 can also act as an import tool. As an example, we’ll import the Jam
project from the Perforce Public Depot. To set up your client, you must export
the P4PORT environment variable to point to the Perforce depot:

$ export P4PORT=public.perforce.com:1666
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In order to follow along, you’ll need a Perforce depot to connect with.
We’ll be using the public depot at public.perforce.com for our examples,
but you can use any depot you have access to.

Run the git p4 clone command to import the Jam project from the Per-
force server, supplying the depot and project path and the path into which you
want to import the project:

$ 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%)

This particular project has only one branch, but if you have branches that
are configured with branch views (or just a set of directories), you can use the

--detect-branches flagto git p4 clone to import all the project’s branch-
es as well. See “I"anyxeHHs” for a bit more detail on this.

At this point you’re almost done. If you go to the p4import directory and
rungit log, you can see yourimported work:

$ git log -2

commit e5dal1c909e5db3036475419f6379f2c73710c4e6
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 03:13:27 2012 -0800

Correction to line 355; change </UL> to </OL>.
[git-p4: depot-paths = "//public/jam/src/": change = 8068]
commit a32135930a3135dda85c50a7f7cf249e4f7b8fd98
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]
You can see that git-p4 has left an identifier in each commit message. It’s
fine to keep that identifier there, in case you need to reference the Perforce
change number later. However, if you’d like to remove the identifier, now is the

time to do so - before you start doing work on the new repository. You can use
git filter-branch toremove the identifier strings en masse:



$ git filter-branch --msg-filter 'sed -e "/A\[git-p4:/d"'
Rewrite e5dal1c909e5db3036475419f6379f2c73710c4e6 (125/125)
Ref 'refs/heads/master' was rewritten

If you run git log, you can see that all the SHA-1 checksums for the com-
mits have changed, but the git-p4 strings are no longer in the commit messag-
es:

$ git log -2

commit b17341801ed838d97f7800a54a6f9b95750839b7
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 03:13:27 2012 -0800

Correction to line 355; change </UL> to </OL>.
commit 3e68c2e26cd89cb983eb52c024ecdfbald6b3fff

Author: kwirth <kwirth@perforce.com>
Date: Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

Your import is ready to push up to your new Git server.

TFS

If your team is converting their source control from TFVC to Git, you’ll want the
highest-fidelity conversion you can get. This means that, while we covered both
git-tfs and git-tf for the interop section, we’ll only be covering git-tfs for this
part, because git-tfs supports branches, and this is prohibitively difficult using
git-tf.

This is a one-way conversion. The resulting Git repository won’t be able
to connect with the original TFVC project.

The first thing to do is map usernames. TFVC is fairly liberal with what goes
into the author field for changesets, but Git wants a human-readable name and
email address. You can get this information from the tf command-line client,
like so:

PS> tf history $/myproject -recursive > AUTHORS_TMP
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This grabs all of the changesets in the history of the project and put it in the
AUTHORS_TMP file that we will process to extract the data of the User column
(the 2nd one). Open the file and find at which characters start and end the col-
umn and replace, in the following command-line, the parameters 11-20 of the
cut command with the ones found:

PS> cat AUTHORS_TMP | cut -b 11-20 | tail -n+3 | uniq | sort > AUTHORS

The cut command keeps only the characters between 11 and 20 from each
line. The tail command skips the first two lines, which are field headers and
ASCllI-art underlines. The result of all of this is piped to uniq to eliminate dupli-
cates, and saved to a file named AUTHORS. The next step is manual; in order for
git-tfs to make effective use of this file, each line must be in this format:

DOMAIN\username = User Name <email@address.com>

The portion on the left is the “User” field from TFVC, and the portion on the
right side of the equals sign is the user name that will be used for Git commits.

Once you have this file, the next thing to do is make a full clone of the TFVC
project you’re interested in:

PS> git tfs clone --with-branches --authors=AUTHORS https://username.visualstudio.c

Next you’ll want to clean the git-tfs-1id sections from the bottom of the
commit messages. The following command will do that:

PS> git filter-branch -f --msg-filter 'sed "s/Agit-tfs-id:.*$//g"' -- --all

That uses the sed command from the Git-bash environment to replace any
line starting with “git-tfs-id:” with emptiness, which Git will then ignore.

Once that’s all done, you're ready to add a new remote, push all your
branches up, and have your team start working from Git.

A Custom Importer

If your system isn’t one of the above, you should look for an importer online -
quality importers are available for many other systems, including CVS, Clear
Case, Visual Source Safe, even a directory of archives. If none of these tools
works for you, you have a more obscure tool, or you otherwise need a more
custom importing process, you should use git fast-import. This command
reads simple instructions from stdin to write specific Git data. It’s much easier
to create Git objects this way than to run the raw Git commands or try to write
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the raw objects (see Chapter 10 for more information). This way, you can write
an import script that reads the necessary information out of the system you’re
importing from and prints straightforward instructions to stdout. You can then
run this program and pipe its output through git fast-import.

To quickly demonstrate, you’ll write a simple importer. Suppose you work in
current, you back up your project by occasionally copying the directory into a
time-stamped back_YYYY_MM_DD backup directory, and you want to import
this into Git. Your directory structure looks like this:

$ 1s /opt/import_from
back_2014_01_02
back_2014_01_04
back_2014 01_14
back_2014_02_03
current

In order to import a Git directory, you need to review how Git stores its data.
As you may remember, Git is fundamentally a linked list of commit objects that
point to a snapshot of content. All you have to do is tell fast-import what the
content snapshots are, what commit data points to them, and the order they go
in. Your strategy will be to go through the snapshots one at a time and create
commits with the contents of each directory, linking each commit back to the
previous one.

As we did in “lpuknag MOnITUKA KOPUCTYBaHHS BMKOHYBaHOi Git-oM”,
we’ll write this in Ruby, because it’s what we generally work with and it tends to
be easy to read. You can write this example pretty easily in anything you’re fa-
miliar with - it just needs to print the appropriate information to stdout. And,
if you are running on Windows, this means you’ll need to take special care to
not introduce carriage returns at the end your lines - git fast-import is very par-
ticular about just wanting line feeds (LF) not the carriage return line feeds
(CRLF) that Windows uses.

To begin, you’ll change into the target directory and identify every subdirec-
tory, each of which is a snapshot that you want to import as a commit. You’ll
change into each subdirectory and print the commands necessary to export it.
Your basic main loop looks like this:

last_mark = nil

# loop through the directories
Dir.chdir(ARGV[0]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)
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# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

You run print_export inside each directory, which takes the manifest and
mark of the previous snapshot and returns the manifest and mark of this one;
that way, you can link them properly. “Mark” is the fast-import term for an
identifier you give to a commit; as you create commits, you give each one a
mark that you can use to link to it from other commits. So, the first thing to do
in your print_export method is generate a mark from the directory name:

mark = convert_dir_to_mark(dir)

You’ll do this by creating an array of directories and using the index value as
the mark, because a mark must be an integer. Your method looks like this:

$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
Smarks << dir
end
($marks.index(dir) + 1).to_s
end

Now that you have an integer representation of your commit, you need a
date for the commit metadata. Because the date is expressed in the name of
the directory, you’ll parse it out. The next line in your print_export file is

date = convert_dir_to_date(dir)
where convert_dir_to_dateis defined as

def convert_dir_to_date(dir)

if dir == 'current'
return Time.now().to_1i
else

dir = dir.gsub('back_', '')
(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_1
end
end
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That returns an integer value for the date of each directory. The last piece of
meta-information you need for each commit is the committer data, which you
hardcode in a global variable:

Sauthor = 'John Doe <john@example.com>'

Now you’re ready to begin printing out the commit data for your importer.
The initial information states that you’re defining a commit object and what
branch it’s on, followed by the mark you’ve generated, the committer informa-
tion and commit message, and then the previous commit, if any. The code
looks like this:

# print the import information

puts 'commit refs/heads/master’

puts 'mark :' + mark

puts "committer #{Sauthor} #{date} -0700"
export_data('imported from ' + dir)

puts 'from :' + last_mark if last_mark

You hardcode the time zone (-0700) because doing so is easy. If you’re im-
porting from another system, you must specify the time zone as an offset. The
commit message must be expressed in a special format:

data (size)\n(contents)

The format consists of the word data, the size of the data to be read, a new-
line, and finally the data. Because you need to use the same format to specify
the file contents later, you create a helper method, export_data:

def export_data(string)
print "data #{string.size}\n#{string}"
end

All that’s left is to specify the file contents for each snapshot. This is easy,
because you have each one in a directory - you can print out the deleteall
command followed by the contents of each file in the directory. Git will then re-
cord each snapshot appropriately:

puts 'deleteall'

Dir.glob("#**/*").each do |file]|
next if !File.file?(file)
inline_data(file)

end
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Note: Because many systems think of their revisions as changes from one
commit to another, fast-import can also take commands with each commit to
specify which files have been added, removed, or modified and what the new
contents are. You could calculate the differences between snapshots and pro-
vide only this data, but doing so is more complex - you may as well give Git all
the data and let it figure it out. If this is better suited to your data, check the
fast-import man page for details about how to provide your data in this man-
ner.

The format for listing the new file contents or specifying a modified file with
the new contents is as follows:

M 644 inline path/to/file
data (size)
(file contents)

Here, 644 is the mode (if you have executable files, you need to detect and
specify 755 instead), and inline says you’ll list the contents immediately after
this line. Your inline_data method looks like this:

def inline_data(file, code = 'M', mode = '644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

You reuse the export_data method you defined earlier, because it’s the
same as the way you specified your commit message data.

The last thing you need to do is to return the current mark so it can be
passed to the next iteration:

return mark

If you are running on Windows you’ll need to make sure that you add one
extra step. As mentioned before, Windows uses CRLF for new line char-
acters while git fast-import expects only LF. To get around this problem
and make git fast-import happy, you need to tell ruby to use LF instead
of CRLF:

$stdout.binmode

That’s it. Here’s the script in its entirety:

#!/usr/bin/env ruby

$stdout.binmode
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Sauthor = "John Doe <john@example.com>"

Smarks = []
def convert_dir_to_mark(dir)
if !Smarks.include?(dir)
Smarks << dir
end
(Smarks.index(dir)+1).to_s
end

def convert_dir_to_date(dir)
if dir == 'current'
return Time.now().to_1i
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
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# Loop through the directories
last_mark = nil
Dir.chdir(ARGV[0]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

If you run this script, you’ll get content that looks something like this:

$ 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 1s my readme.

commit refs/heads/master

mark :2

committer John Doe <john@example.com> 1388822400 -0700
data 29

imported from back_2014_01_04from :1

deleteall

M 644 inline main.rb

data 34

#!/bin/env ruby

puts "Hey there"
M 644 inline README.md

Caood

To run the importer, pipe this output through git fast-import while in
the Git directory you want to import into. You can create a new directory and
thenrun git initinitfor a starting point, and then run your script:

$ git init
Initialized empty Git repository in /opt/import_to/.git/
$ ruby import.rb /opt/import_from | git fast-import
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git-fast-import statistics:

Alloc'd objects: 5000
Total objects: 13 ( 6 duplicates )
blobs 5 ( 4 duplicates 3 deltas
trees 4 ( 1 duplicates 0 deltas
commits: 4 ( 1 duplicates 0 deltas
tags 0 ( 0 duplicates 0 deltas
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

As you can see, when it completes successfully, it gives you a bunch of statis-
tics about what it accomplished. In this case, you imported 13 objects total for 4
commits into 1 branch. Now, you canrun git log to see your new history:

$ git log -2

commit 3caa46d4aac682a55867132ccdfbe0d3fdee498
Author: John Doe <john@example.com>

Date: Tue Jul 29 19:39:04 2014 -0700

imported from current
commit 4afc2b945d0d3c8cd00556fbe2e8224569dc9def
Author: John Doe <john@example.com>
Date: Mon Feb 3 01:00:00 2014 -0700
imported from back_2014_02_03
There you go - a nice, clean Git repository. It’s important to note that noth-

ing is checked out - you don’t have any files in your working directory at first.
To get them, you must reset your branch to where master is now:

of
of
of
of
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S s

$ git reset --hard master

HEAD is now at 3caa®46 imported from current
$ s

README.md main.rb

You can do a lot more with the fast-import tool - handle different modes,
binary data, multiple branches and merging, tags, progress indicators, and
more. A number of examples of more complex scenarios are available in the
contrib/fast-import directory of the Git source code.

Mincymok

Bu noBuHHI BiguyBaTu cebe BiNbHO NPy BUKOPWUCTaHHI Git K KnieHTa ons
iHLUMX CMCTEM KOHTPOMK BEpCii, 4 iMnopTytoun Oyab-skuii i3 Bxe
CTBOPEHMX peno3nTopiiB y cuctemy Git 6e3 BTpatu ganux. Hani mu
pO3rnsHEMO BHYTPILHIO MexXaHiky cucTtemu Git, BigTak BM 3MOXeTe
KOHTPOMOBATW KOXKEH B6anT gaHux, SKwo ue byae HeobxigHo.



Git Internals

You may have skipped to this chapter from a previous chapter, or you may have
gotten here after reading the rest of the book - in either case, this is where we’ll
go over the inner workings and implementation of Git. We found that learning
this information was fundamentally important to understanding how useful
and powerful Git is, but others have argued to us that it can be confusing and
unnecessarily complex for beginners. Thus, we’ve made this discussion the last
chapter in the book so you could read it early or later in your learning process.
We leave it up to you to decide.

Now that you’re here, let’s get started. First, if it isn’t yet clear, Git is funda-
mentally a content-addressable filesystem with a VCS user interface written on
top of it. You’ll learn more about what this means in a bit.

In the early days of Git (mostly pre 1.5), the user interface was much more
complex because it emphasized this filesystem rather than a polished VCS. In
the last few years, the Ul has been refined until it’s as clean and easy to use as
any system out there; but often, the stereotype lingers about the early Git Ul
that was complex and difficult to learn.

The content-addressable filesystem layer is amazingly cool, so we’ll cover
that first in this chapter; then, you’ll learn about the transport mechanisms and
the repository maintenance tasks that you may eventually have to deal with.

CaHTexHika Ta nopuyensiHa

Lisa kHura oxonne BMKOpPUCTaHHA Git 3a Aomnomorol 6nm3bko TpbOX
[ecaTKiB KomaHa-giecniB, Takux sk checkout, branch, remote 1 iHwux. Ta
ockinekn Git cnepwy 6yB Ginble iHCTpymeHTOM ana CKB, Hik MOBHOM
CKB, ApyXHbOIO KOpUCTyBauyeBi, TO iCHylOTb Garato Takux fJiecnis, SKi
30JNCHIOITb HW3bKOPiIBHEBY poGOTY i Bynn CTBOpeHi AN MOCniJOBHOroO
BMKOpUCTaHHA y cTuni UNIX abo BukopucTaHHsA y ckpunTtax. Lli komaHam
3a3Buyan Ha3nBalTb “KyXOHHUMWN” («plumbing» — Tpy6onposig,
CaHTexHika), a OpieHTOBaHi Ha KopucTyBaya — “nopLensHoBMmMmn”.
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Mepwi p[eB'ATb po3giniB  KHArM  Oynu  NPUCBAYEHI  NepeBaXHO
KOpUCTYBaLbKMM KOMaHZam. Y UbOMy po3fini posrnsgaTtumyTbCcs came
HU3bKOPIBHEBI KYXOHHI KOMaHAMu, £ki AdalTb [OCTyn A0 BHYTPILHIX
npouecie Git, Ta AonoMmoralTb NPOAEMOHCTPYBaTK SK i YoMy Git npautoe
came Tak, a He iHakwe. baraTo 3 Uux KoMaHg NpusHaYveHi He AN pyYHOro
BMKOPUCTaHHA 3 KOMaHAHOro psaka, a € 6nokamu gns nobygoBu HOBUX
IHCTPYMEHTIB Ta KOPUCTYBALbKUX CKPUMTIB.

Konu Bu BukoHyeTe git init y HOBI uu icHytouil Teui, Git cTBOpIOE
TeKy .gilt, Ooe 3HaxoguTbCs Maiixke Bce, WO Git 3bepirae i Yum onepye.
Axwo Bu HaxaeTe 3poOUTU pe3epBHY KOMil0 YN KIMOH CBOrO Peno3nTopito,
KOMilOBaHHS Nnuwe Uujel Tekn B iHWeEe Micue [ae Bam Make Bce, Lo
HeobxigHo. [aHui po3gin NpMcBAYEHMIn BMICTY Li€i Tekn. A OCb Tak BOHa
BUrnagae:

$ 1s -F1
HEAD
config*
description
hooks/
info/
objects/
refs/

Tam MoxyTb OyTW i Aeski iHWi darinu, BULWEHaBEAEHUA MNpuKnag €
CBDKMM penosuvtopiem — UuUe Te, WO BM TUNOBO GadnTumete
OesnocepegHbo nicna  BuMkOHaHHA git  init. ®ann description
BMKOPUCTOBYETLCA TiNbKM nporpamoto GitWeb, He 3BepTaniTe Ha HbOro
yBary. ®aiin config mMmicTuTb KOHIrypauinHi napameTpu, cneyudpivni came
ONs KOHKPEeTHOro penosuTopito, a B Teui info 3Haxoautbes dann 3
rnobanbHMMM HanawTyBaHHAMMW irHOPYBaHHA (oannie — BiH J03BONsE
BMKIIOYNTY LWINSXKM, AKi BU He BaxaeTe gogasatu y dann .gitignore. Teka
hooks MicTuTb KnieHTCbKi Ta cepBepHi raku, siki Oynu pgertanbHiwe
po3rnsaHyTi y po3aini “Git Hooks”.

Jlnwunues we 4votupu Baxnuei enemeHTw: danmnu HEAD Ta (we He
cTBopeHuid) index, i Tekn objects Ta refs. Lle ocHoBHI cknagosi Git. Y
Teui objects 36epiraeTbca yBecb BMICT Balloi 6a3u gaHux, Teka refs
MIiCTUTb BKa3iBHUKM Ha O0'E€KTW KOMITIB y UMX AaHux (rinku), damn HEAD
yKasye Ha MOTOYHY Tifiky — Ha $IKy BM 3apas nepekntoyeHi, a y canni in-
dex 3bepiraeTbCcs BMICT iHAekcy. Tenep Mu AgeTtanbHO po3bepemocs 3
UMMK enemeHTamu, o6 3po3ymiTh Sk npauoe Git.



Git Objects

Git is a content-addressable filesystem. Great. What does that mean? It means
that at the core of Git is a simple key-value data store. You can insert any kind of
content into it, and it will give you back a key that you can use to retrieve the
content again at any time. To demonstrate, you can use the plumbing com-
mand hash-object, which takes some data, stores it in your .git directory,
and gives you back the key the data is stored as. First, you initialize a new Git
repository and verify that there is nothing in the objects directory:

$ 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

Git has initialized the objects directory and created pack and info subdir-
ectories in it, but there are no regular files. Now, store some text in your Git da-
tabase:

$ echo 'test content' | git hash-object -w --stdin
d670460b4b4aece5915caf5c68d12f560a9fe3es

The -w tells hash-object to store the object; otherwise, the command sim-
ply tells you what the key would be. - -stdin tells the command to read the
content from stdin; if you don’t specify this, hash-object expects a file path at
the end. The output from the command is a 40-character checksum hash. This
is the SHA-1 hash - a checksum of the content you’re storing plus a header,
which you’ll learn about in a bit. Now you can see how Git has stored your data:

$ find .git/objects -type f
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3es

You can see a file in the objects directory. This is how Git stores the content
initially - as a single file per piece of content, named with the SHA-1 checksum
of the content and its header. The subdirectory is named with the first 2 charac-
ters of the SHA-1, and the filename is the remaining 38 characters.

Git Objects
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You can pull the content back out of Git with the cat-file command. This
command is sort of a Swiss army knife for inspecting Git objects. Passing -p to
it instructs the cat-file command to figure out the type of content and dis-
play it nicely for you:

$ git cat-file -p d670460b4b4aece5915caf5c68d12f560a9fe3ed
test content

Now, you can add content to Git and pull it back out again. You can also do
this with content in files. For example, you can do some simple version control
on afile. First, create a new file and save its contents in your database:

$ echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baae61804e65cc73a7201a7252750c76066a30

Then, write some new content to the file, and save it again:

$ echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a

Your database contains the two new versions of the file as well as the first
content you stored there:

$ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a
.glt/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4bdaece5915caf5c68d12f560a9fe3ed

Now you can revert the file back to the first version

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
$ cat test.txt
version 1

or the second version:
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$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a > test.txt
$ cat test.txt
version 2

But remembering the SHA-1 key for each version of your file isn’t practical;
plus, you aren’t storing the filename in your system - just the content. This ob-
ject type is called a blob. You can have Git tell you the object type of any object
in Git, given its SHA-1 key, with cat-file -t:

$ git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a
blob

Tree Objects

The next type we’ll look at is the tree, which solves the problem of storing the
filename and also allows you to store a group of files together. Git stores con-
tent in a manner similar to a UNIX filesystem, but a bit simplified. All the con-
tent is stored as tree and blob objects, with trees corresponding to UNIX direc-
tory entries and blobs corresponding more or less to inodes or file contents. A
single tree object contains one or more tree entries, each of which contains a
SHA-1 pointer to a blob or subtree with its associated mode, type, and file-
name. For example, the most recent tree in a project may look something like
this:

$ git cat-file -p master~{tree}

100644 blob a906cb2a4a904a152e80877d4088654daad0c859 README
100644 blob 8f94139338f9404f26296befa88755fc2598c289 Rakefile
040000 tree 99f1a6d12cb4b6f19c8655fcad6c3ect317074e0 1ib

The master~{tree} syntax specifies the tree object that is pointed to by
the last commit on your master branch. Notice that the 1ib subdirectory isn’t
a blob but a pointer to another tree:

$ git cat-file -p 99f1a6d12cb4b6f19c8655fca46c3ecf317074e0
100644 blob 47c6340d6459e05787f644c2447d2595f5d3a54b simplegit.rb

Conceptually, the data that Git is storing is something like this:
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30BPAXEHHA
10-1

Simple version of the
Git data model.

README Rakefile lib

blob blob

simplegit.rb

blob

508

You can fairly easily create your own tree. Git normally creates a tree by tak-
ing the state of your staging area or index and writing a series of tree objects
from it. So, to create a tree object, you first have to set up an index by staging
some files. To create an index with a single entry - the first version of your
test.txt file - you can use the plumbing command update-index. You use this
command to artificially add the earlier version of the test.txt file to a new stag-
ing area. You must pass it the - -add option because the file doesn’t yet exist in
your staging area (you don’t even have a staging area set up yet) and --
cacheinfo because the file you’re adding isn’t in your directory but is in your
database. Then, you specify the mode, SHA-1, and filename:

$ git update-index --add --cacheinfo 100644 \
83baae61804e65cc73a7201a7252750c76066a30 test.txt

In this case, you’re specifying a mode of 100644, which means it’s a normal
file. Other options are 100755, which means it’s an executable file; and 120000,
which specifies a symbolic link. The mode is taken from normal UNIX modes
but is much less flexible - these three modes are the only ones that are valid for
files (blobs) in Git (although other modes are used for directories and submod-
ules).



Now, you can use the write-tree command to write the staging area out to
a tree object. No -w option is needed - calling write-tree automatically cre-
ates a tree object from the state of the index if that tree doesn’t yet exist:

$ git write-tree

d8329fc1cc938780ffdd9f94e0d364e0ea74f579

$ git cat-file -p d8329fc1cc938780ffdd9f94e0d364e0ea74f579

100644 blob 83baae61804e65cc73a7201a7252750c76066a30 test. txt

You can also verify that this is a tree object:

$ git cat-file -t d8329fc1cc938780ffdd9f94e0d364e0ea74f579
tree

You’ll now create a new tree with the second version of test.txt and a new file
as well:

$ echo 'new file' > new.txt
$ git update-index test.txt
$ git update-index --add new.txt

Your staging area now has the new version of test.txt as well as the new file
new.txt. Write out that tree (recording the state of the staging area or index to a
tree object) and see what it looks like:

$ git write-tree

0155eb4229851634a0f03eb265b69f5a2d56f341

$ git cat-file -p 0155eb4229851634a0f03eb265b69f5a2d56f341

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acbl3e3a test.txt

Notice that this tree has both file entries and also that the test.txt SHA-1 is
the “version 2” SHA-1 from earlier (1f7a7a). Just for fun, you’ll add the first tree
as a subdirectory into this one. You can read trees into your staging area by call-
ing read- tree. In this case, you can read an existing tree into your staging area
as a subtree by using the - -prefix option to read- tree:

$ git read-tree --prefix=bak d8329fc1cc938780ffdd9f94e0d364e0ea74f579

$ git write-tree
3c4e9cd789d88d8d89c1073707c3585e41bbe614

Git Objects
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$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0e614

040000 tree d8329fc1cc938780ffdd9f94e0d364e0ea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3ela test.txt

If you created a working directory from the new tree you just wrote, you
would get the two files in the top level of the working directory and a subdirec-
tory named bak that contained the first version of the test.txt file. You can think
of the data that Git contains for these structures as being like this:

30BPAXEHHA
10-2

The content
structure of your
current Git data.

3c4e9c

tree

new.txt test.txt bak

' :

fad9b0 1f7a7a d8329f
"new file" "version 2" tree
test.txt
83baae
"version 1"
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Commit Objects

You have three trees that specify the different snapshots of your project that
you want to track, but the earlier problem remains: you must remember all
three SHA-1 values in order to recall the snapshots. You also don’t have any in-
formation about who saved the snapshots, when they were saved, or why they
were saved. This is the basic information that the commit object stores for you.

To create a commit object, you call commit-tree and specify a single tree
SHA-1 and which commit objects, if any, directly preceded it. Start with the first
tree you wrote:



$ echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab068f836878b6c4951e3b15f3d

Now you can look at your new commit object with cat-file:

$ git cat-file -p fdfafc3

tree d8329fc1cc938780ffdd9f94e0d364e0ea74f579

author Scott Chacon <schacon@gmail.com> 1243040974 -0700
committer Scott Chacon <schacon@gmail.com> 1243040974 -0700

first commit

The format for a commit object is simple: it specifies the top-level tree for
the snapshot of the project at that point; the author/committer information
(which uses your user.name and user.email configuration settings and a
timestamp); a blank line, and then the commit message.

Next, you'll write the other two commit objects, each referencing the com-
mit that came directly before it:

$ echo 'second commit' | git commit-tree 0155eb -p fdf4fc3
cacOcab538b970a37eale769cbbde608743bc96d
$ echo 'third commit' | git commit-tree 3c4e9c -p cacOcab
13410efbd13591db07496601ebc7a059dd55cfe9

Each of the three commit objects points to one of the three snapshot trees
you created. Oddly enough, you have a real Git history now that you can view
with the git log command, if you run it on the last commit SHA-1:

$ git log --stat 1a410e

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 cacOcab538b970a37eale769cbbde608743bc9o6d
Author: Scott Chacon <schacon@gmail.com>
Date: Fri May 22 18:14:29 2009 -0700

Git Objects
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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(+)

Amazing. You’ve just done the low-level operations to build up a Git history
without using any of the front end commands. This is essentially what Git does
when you runthe git add and git commit commands - it stores blobs for the
files that have changed, updates the index, writes out trees, and writes commit
objects that reference the top-level trees and the commits that came immedi-
ately before them. These three main Git objects - the blob, the tree, and the
commit - are initially stored as separate files in your .git/objects directory.
Here are all the objects in the example directory now, commented with what
they store:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d56f341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.gilt/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.glt/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3e4 # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new.txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

If you follow all the internal pointers, you get an object graph something like
this:
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bak
1a410e 3cdelc
third commit tree new. txt
test.txt
\ 1f7a7a
"version 2"
caclca 0155eb test.txt
second commit tree
new.txt fa49h@
™ tnew file" =
fdfafc d8329f 83baae
first commit tree test.txt = wyarsion 1"

30BPAXEHHA
10-3

All the objects in
your Git directory.

Object Storage

We mentioned earlier that a header is stored with the content. Let’s take a mi-
nute to look at how Git stores its objects. You’ll see how to store a blob object -
in this case, the string “what is up, doc?” - interactively in the Ruby scripting
language.

You can start up interactive Ruby mode with the irb command:

$ irb
>> content = "what is up, doc?"
=> "what is up, doc?"

Git constructs a header that starts with the type of the object, in this case a
blob. Then, it adds a space followed by the size of the content and finally a null
byte:

>> header = "blob #{content.length}\0"
=> "blob 16\u6000"
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Git concatenates the header and the original content and then calculates
the SHA-1 checksum of that new content. You can calculate the SHA-1 value of a

string in Ruby by including the SHA1 digest library with the require command
and then calling Digest: : SHA1. hexdigest() with the string:

>>

>>
=>
>>

=>

store = header + content

"blob 16\u000Owhat is up, doc?"

require 'digest/shal'

true

shal = Digest::SHA1.hexdigest(store)
"bd9dbf5aae1a3862dd1526723246b20206e5fc37"

Git compresses the new content with zlib, which you can do in Ruby with the

zlib library. First, you need to require the library and then run Z1ib: :De-
flate.deflate() on the content:

>>
=>
>>

=>

require 'zlib'

true

zlib_content = Zlib::Deflate.deflate(store)

"x\x9CK\xCA\xC90RO4c (\xCFH,Q\xC8,V(-\xDOQH\xC90\xB6\a\x00_\x1C\a\x9D"

Finally, you’ll write your zlib-deflated content to an object on disk. You’ll de-
termine the path of the object you want to write out (the first two characters of
the SHA-1 value being the subdirectory name, and the last 38 characters being
the filename within that directory). In Ruby, you can use the FileU-

tils.mkdir_p() function to create the subdirectory if it doesn’t exist. Then,

open the file with File.open() and write out the previously zlib-compressed

content to the file with awrite() call on the resulting file handle:

>>
=>
>>
=>
>>
=>
>>

=>

path = '.git/objects/' + shal[0,2] + '/' + shal[2,38]
".git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37"
require 'fileutils'

true

FileUtils.mkdir_p(File.dirname(path))

".git/objects/bd"

File.open(path, 'w') { |f| f.write zlib_content }

32

That’s it - you’ve created a valid Git blob object. All Git objects are stored the
same way, just with different types - instead of the string blob, the header will
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begin with commit or tree. Also, although the blob content can be nearly any-
thing, the commit and tree content are very specifically formatted.

Git References

You can run something like git log 1a410e to look through your whole histo-
ry, but you still have to remember that 1a410e is the last commit in order to
walk that history to find all those objects. You need a file in which you can store
the SHA-1 value under a simple name so you can use that pointer rather than
the raw SHA-1 value.

In Git, these are called “references” or “refs;” you can find the files that con-
tain the SHA-1 values in the .git/refs directory. In the current project, this
directory contains no files, but it does contain a simple structure:

$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

$ find .git/refs -type f

To create a new reference that will help you remember where your latest
commit is, you can technically do something as simple as this:

$ echo "1a410efbd13591db07496601ebc7a059dd55cfe9" > .git/refs/heads/master

Now, you can use the head reference you just created instead of the SHA-1
value in your Git commands:

$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

You aren’t encouraged to directly edit the reference files. Git provides a safer
command to do this if you want to update a reference called update-ref:

$ git update-ref refs/heads/master 1a410efbd13591db07496601ebc7a059dd55cfe9

Git References
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That’s basically what a branch in Git is: a simple pointer or reference to the
head of a line of work. To create a branch back at the second commit, you can
do this:

$ git update-ref refs/heads/test cacOca

Your branch will contain only work from that commit down:

$ git log --pretty=oneline test
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

Now, your Git database conceptually looks something like this:

30BPAXEHHA
10-4

Git directory objects
with branch head
references included.

ladlde
refs/heads/master third commit new. txt

test.txt
~~
A 1f7a7a
"version 2"
e test.txt
refs/heads/test second commit N
new. txt fa49bp
B tpey file" =

fdfafc B3baae
first commit test.txt = wyercion 1¢
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When you run commands like git branch (branchname), Git basically
runs that update-ref command to add the SHA-1 of the last commit of the
branch you’re on into whatever new reference you want to create.

The HEAD

The question now is, when you run git branch (branchname), how does Git
know the SHA-1 of the last commit? The answer is the HEAD file.

The HEAD file is a symbolic reference to the branch you’re currently on. By
symbolic reference, we mean that unlike a normal reference, it doesn’t general-



ly contain a SHA-1 value but rather a pointer to another reference. If you look at
the file, you’ll normally see something like this:

$ cat .git/HEAD
ref: refs/heads/master

If yourun git checkout test, Git updates the file to look like this:

$ cat .git/HEAD
ref: refs/heads/test

When you run git commit, it creates the commit object, specifying the par-
ent of that commit object to be whatever SHA-1 value the reference in HEAD
points to.

You can also manually edit this file, but again a safer command exists to do
so: symbolic-ref. You can read the value of your HEAD via this command:

$ git symbolic-ref HEAD
refs/heads/master

You can also set the value of HEAD:

$ git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

You can’t set a symbolic reference outside of the refs style:

$ git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

Tags

We just finished discussing Git’s three main object types, but there is a fourth.
The tag object is very much like a commit object - it contains a tagger, a date, a
message, and a pointer. The main difference is that a tag object generally
points to a commit rather than a tree. It’s like a branch reference, but it never
moves - it always points to the same commit but gives it a friendlier name.

Git References
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As discussed in Chapter 2, there are two types of tags: annotated and light-
weight. You can make a lightweight tag by running something like this:

$ git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bco6d

That is all a lightweight tag is - a reference that never moves. An annotated
tag is more complex, however. If you create an annotated tag, Git creates a tag
object and then writes a reference to point to it rather than directly to the com-
mit. You can see this by creating an annotated tag (- a specifies that it’s an an-
notated tag):

$ git tag -a vi1.1 1a410efbd13591db07496601ebc7a059dd55cfe9 -m 'test tag'

Here’s the object SHA-1 value it created:

$ cat .git/refs/tags/vi.1
9585191f37f7b0fb9444f35a9bf50de191beadc2

Now, run the cat-file command on that SHA-1 value:

$ git cat-file -p 9585191f37f7b0fb9444f35a9bf50de191beadc?2
object 1a410efbd13591db07496601ebc7a®59dd55cfe9

type commit

tag vi.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -0700

test tag

Notice that the object entry points to the commit SHA-1 value that you tag-
ged. Also notice that it doesn’t need to point to a commit; you can tag any Git
object. In the Git source code, for example, the maintainer has added their GPG
public key as a blob object and then tagged it. You can view the public key by
running this in a clone of the Git repository:

$ git cat-file blob junio-gpg-pub
The Linux kernel repository also has a non-commit-pointing tag object - the

first tag created points to the initial tree of the import of the source code.
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Remotes

The third type of reference that you’ll see is a remote reference. If you add a
remote and push to it, Git stores the value you last pushed to that remote for
each branch in the refs/remotes directory. For instance, you can add a re-
mote called origin and push your master branch to it:

$ git remote add origin git@github.com:schacon/simplegit-progit.git
$ git push origin master
Counting objects: 11, done.
Compressing objects: 100% (5/5), done.
Writing objects: 100% (7/7), 716 bytes, done.
Total 7 (delta 2), reused 4 (delta 1)
To git@github.com:schacon/simplegit-progit.git
allbef0..ca82a6d master -> master

Then, you can see what the master branch on the origin remote was the
last time you communicated with the server, by checking the refs/remotes/
origin/master file:

$ cat .git/refs/remotes/origin/master
ca82a6dff817ec6644342007202690a93763949

Remote references differ from branches (refs/heads references) mainly in
that they’re considered read-only. You can git checkout to one, but Git won’t
point HEAD at one, so you’ll never update it with a commit command. Git man-
ages them as bookmarks to the last known state of where those branches were
on those servers.

Packfiles

Let’s go back to the objects database for your test Git repository. At this point,
you have 11 objects - 4 blobs, 3 trees, 3 commits, and 1 tag:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d56f341
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a

# tree 2
#
#
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
#
#

commit 3

.git/objects/83/baae61804e65cc73a7201a7252750c76066a30

.git/objects/95/85191f37f7b0fb9444f35a9bf50de191beadc2 # tag

test.txt v2

test.txt vi

Packfiles
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.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.glt/objects/d6/70460b4bdaece5915caf5c68d12f560a9fe3ed4 # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new. txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

Git compresses the contents of these files with zlib, and you’re not storing
much, so all these files collectively take up only 925 bytes. You’ll add some larg-
er content to the repository to demonstrate an interesting feature of Git. To
demonstrate, we’ll add the repo.rb file from the Grit library - this is about a
22K source code file:

$ curl https://raw.githubusercontent.com/mojombo/grit/master/lib/grit/repo.rb > re
$ 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%)

If you look at the resulting tree, you can see the SHA-1 value your repo.rb file
got for the blob object:

$ git cat-file -p master”{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 033b4468fa6b2a9547a70d88d1bbe8bf3f9ed0ds repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

You can then use git cat-file to see how bigthat object is:

$ git cat-file -s 033b4468fa6b2a9547a70d88d1bbe8bf3f9edods
22044

Now, modify that file a little, and see what happens:

$ echo '# testing' >> repo.rb

$ git commit -am 'modified repo a bit'
[master 2431da6] modified repo.rb a bit
1 file changed, 1 insertion(+)
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Check the tree created by that commit, and you see something interesting:

$ git cat-file -p master”{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob b042a60ef7dff760008df33cee372b945b6e884e repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

The blob is now a different blob, which means that although you added only
a single line to the end of a 400-line file, Git stored that new content as a com-
pletely new object:

$ git cat-file -s b042360ef7dff760008df33cee372b945b6e884e
22054

You have two nearly identical 22K objects on your disk. Wouldn’t it be nice if
Git could store one of them in full but then the second object only as the delta
between it and the first?

It turns out that it can. The initial format in which Git saves objects on disk is
called a “loose” object format. However, occasionally Git packs up several of
these objects into a single binary file called a “packfile” in order to save space
and be more efficient. Git does this if you have too many loose objects around,
if you run the git gc command manually, or if you push to a remote server. To
see what happens, you can manually ask Git to pack up the objects by calling
the git gc command:

$ git gc

Counting objects: 18, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused 0 (delta 0)

If you look in your objects directory, you’ll find that most of your objects are
gone, and a new pair of files has appeared:

$ find .git/objects -type f
.git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37
.git/objects/d6/70460b4bdaece5915caf5c68d12f560a9fe3ed
.git/objects/info/packs
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586 . 1dx
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586.pack

Packfiles
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The objects that remain are the blobs that aren’t pointed to by any commit -
in this case, the “what is up, doc?” example and the “test content” example
blobs you created earlier. Because you never added them to any commits,
they’re considered dangling and aren’t packed up in your new packfile.

The other files are your new packfile and an index. The packfile is a single file
containing the contents of all the objects that were removed from your filesys-
tem. The index is a file that contains offsets into that packfile so you can quickly
seek to a specific object. What is cool is that although the objects on disk before
you ran the gc were collectively about 22K in size, the new packfile is only 7K.
You’ve cut your disk usage by % by packing your objects.

How does Git do this? When Git packs objects, it looks for files that are
named and sized similarly, and stores just the deltas from one version of the file
to the next. You can look into the packfile and see what Git did to save space.
The git verify-pack plumbing command allows you to see what was
packed up:

$ git verify-pack -v .git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905-
2431da676938450a4d72e260db3bf7b0f587bbcl commit 223 155 12
69bcdaff5328278ab1c0812cePed7fa7d26a96d7 commit 214 152 167
80d02664cb23ed55b226516648c7ad5d0a3deb90 commit 214 145 319
43168a18b7613d1281e5560855a83eb8fde3d687 commit 213 146 464
092917823486a802e94d727c820a9024e14a1fc2 commit 214 146 610
702470739ce72005e2edff522fde85d52a65df9b commit 165 118 756
d368d0ac0678cbe6cce505be58126d3526706e54 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 \
deef2e1b793907545e50a2ea2ddb5ba6c58c4506
0155eb4229851634a0f03eb265b69f5a2d56f341 tree 71 76 1350
83baae61804e65cc73a7201a7252750c76066a30 blob 10 19 1426
fa49b077972391ad58037050f2a75f74e3671e92 blob 9 18 1445
b042a60ef7dff760008df33cee372b945b6e884e blob 22054 5799 1463
033b4468fa6b2a9547a70d88d1bbe8bf3f9ed0d5 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

Here, the 033b4 blob, which if you remember was the first version of your
repo.rb file, is referencing the b042a blob, which was the second version of the
file. The third column in the output is the size of the object in the pack, so you
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can see that b042a takes up 22K of the file, but that 033b4 only takes up 9
bytes. What is also interesting is that the second version of the file is the one
that is stored intact, whereas the original version is stored as a delta - this is
because you’re most likely to need faster access to the most recent version of
the file.

The really nice thing about this is that it can be repacked at any time. Git will
occasionally repack your database automatically, always trying to save more

space, but you can also manually repack at any time by running git gc by
hand.

The Refspec

Throughout this book, we’ve used simple mappings from remote branches to
local references, but they can be more complex. Suppose you add a remote like
this:

$ git remote add origin https://github.com/schacon/simplegit-progit

It adds a section to your .git/config file, specifying the name of the re-
mote (origin), the URL of the remote repository, and the refspec for fetching:

[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

The format of the refspec is an optional +, followed by <src>:<dst>, where
<src> is the pattern for references on the remote side and <dst> is where
those references will be written locally. The + tells Git to update the reference
even ifitisn’t a fast-forward.

In the default case that is automatically written by agit remote add com-
mand, Git fetches all the references under refs/heads/ on the server and
writes them to refs/remotes/origin/ locally. So, if there is a master branch
on the server, you can access the log of that branch locally via

$ git log origin/master
$ git log remotes/origin/master
$ git log refs/remotes/origin/master

They’re all equivalent, because Git expands each of them to refs/
remotes/origin/master.

The Refspec
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If you want Git instead to pull down only the master branch each time, and
not every other branch on the remote server, you can change the fetch line to

fetch = +refs/heads/master:refs/remotes/origin/master

This is just the default refspec for git fetch for that remote. If you want to
do something one time, you can specify the refspec on the command line, too.
To pull the master branch on the remote down to origin/mymaster locally,
you can run

$ git fetch origin master:refs/remotes/origin/mymaster

You can also specify multiple refspecs. On the command line, you can pull
down several branches like so:

$ git fetch origin master:refs/remotes/origin/mymaster \
topic:refs/remotes/origin/topic
From git@github.com:schacon/simplegit
! [rejected] master -> origin/mymaster (non fast forward)
* [new branch] topic -> origin/topic

In this case, the master branch pull was rejected because it wasn’t a fast-
forward reference. You can override that by specifying the + in front of the re-

fspec.
You can also specify multiple refspecs for fetching in your configuration file.
If you want to always fetch the master and experiment branches, add two lines:

[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

You can’t use partial globs in the pattern, so this would be invalid:
fetch = +refs/heads/qa*:refs/remotes/origin/ga*

However, you can use namespaces (or directories) to accomplish something
like that. If you have a QA team that pushes a series of branches, and you want
to get the master branch and any of the QA team’s branches but nothing else,
you can use a config section like this:
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[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/*

If you have a complex workflow process that has a QA team pushing branch-
es, developers pushing branches, and integration teams pushing and collabo-
rating on remote branches, you can namespace them easily this way.

Pushing Refspecs

It’s nice that you can fetch namespaced references that way, but how does the
QA team get their branches into a ga/ namespace in the first place? You accom-
plish that by using refspecs to push.

If the QA team wants to push their master branch to ga/master on the re-
mote server, they can run

$ git push origin master:refs/heads/qa/master

If they want Git to do that automatically each time they run git push ori-
gin, they can add a push value to their config file:
[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

push = refs/heads/master:refs/heads/qa/master

Again, this will cause a git push origin to push the local master branch
to the remote qa/master branch by default.

Deleting References

You can also use the refspec to delete references from the remote server by run-
ning something like this:

$ git push origin :topic

Because the refspec is <src>:<dst>, by leaving off the <src> part, this ba-
sically says to make the topic branch on the remote nothing, which deletes it.

The Refspec
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Transfer Protocols

Git can transfer data between two repositories in two major ways: the “dumb”
protocol and the “smart” protocol. This section will quickly cover how these
two main protocols operate.

The Dumb Protocol

If you’re setting up a repository to be served read-only over HTTP, the dumb
protocol is likely what will be used. This protocol is called “dumb” because it
requires no Git-specific code on the server side during the transport process;
the fetch process is a series of HTTP GET requests, where the client can assume
the layout of the Git repository on the server.

The dumb protocol is fairly rarely used these days. It’s difficult to secure
or make private, so most Git hosts (both cloud-based and on-premises)
will refuse to use it. It’s generally advised to use the smart protocol,
which we describe a bit further on.

Let’s follow the http-fetch process for the simplegit library:

$ git clone http://server/simplegit-progit.git

The first thing this command does is pull down the info/refs file. This file
is written by the update-server-info command, which is why you need to
enable that as a post-receive hook in order for the HTTP transport to work
properly:

=> GET info/refs
CcaB82a6dff817ec66f44342007202690a93763949 refs/heads/master

Now you have a list of the remote references and SHA-1s. Next, you look for
what the HEAD reference is so you know what to check out when you’re finish-
ed:

=> GET HEAD
ref: refs/heads/master

You need to check out the master branch when you’ve completed the pro-
cess. At this point, you’re ready to start the walking process. Because your start-



ing point is the ca82a6 commit object you saw in the info/refs file, you start
by fetching that:

=> GET objects/ca/82a6dff817ec66f44342007202690a93763949
(179 bytes of binary data)

You get an object back - that object is in loose format on the server, and you
fetched it over a static HTTP GET request. You can zlib-uncompress it, strip off
the header, and look at the commit content:

$ git cat-file -p caB82a6dff817ec66f44342007202690a93763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4adaf

parent 085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

Next, you have two more objects to retrieve - cfda3b, which is the tree of
content that the commit we just retrieved points to; and 085bb3, which is the
parent commit:

=> GET objects/08/5bb3bcb608e1e8451d4b2432f8ecbe6306e7e7
(179 bytes of data)

That gives you your next commit object. Grab the tree object:

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

Oops - it looks like that tree object isn’t in loose format on the server, so you
get a 404 response back. There are a couple of reasons for this - the object
could be in an alternate repository, or it could be in a packfile in this repository.
Git checks for any listed alternates first:

=> GET objects/info/http-alternates
(empty file)

If this comes back with a list of alternate URLs, Git checks for loose files and
packfiles there - this is a nice mechanism for projects that are forks of one an-
other to share objects on disk. However, because no alternates are listed in this
case, your object must be in a packfile. To see what packfiles are available on
this server, you need to get the objects/info/packs file, which contains a
listing of them (also generated by update-server-info):

Transfer Protocols
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=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack

There is only one packfile on the server, so your object is obviously in there,
but you’ll check the index file to make sure. This is also useful if you have multi-
ple packfiles on the server, so you can see which packfile contains the object
you need:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.1dx
(4k of binary data)

Now that you have the packfile index, you can see if your object is in it - be-
cause the index lists the SHA-1s of the objects contained in the packfile and the
offsets to those objects. Your object is there, so go ahead and get the whole
packfile:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack
(13k of binary data)

You have your tree object, so you continue walking your commits. They’re all
also within the packfile you just downloaded, so you don’t have to do any more
requests to your server. Git checks out a working copy of the master branch
that was pointed to by the HEAD reference you downloaded at the beginning.

The Smart Protocol

The dumb protocol is simple but a bit inefficient, and it can’t handle writing of
data from the client to the server. The smart protocol is a more common meth-
od of transferring data, but it requires a process on the remote end that is intel-
ligent about Git - it can read local data, figure out what the client has and
needs, and generate a custom packfile for it. There are two sets of processes for
transferring data: a pair for uploading data and a pair for downloading data.

UPLOADING DATA

To upload data to a remote process, Git uses the send-pack and receive-
pack processes. The send-pack process runs on the client and connects to a
receive-pack process on the remote side.
SSH

For example, say you run git push origin master in your project, and
origin is defined as a URL that uses the SSH protocol. Git fires up the send-
pack process, which initiates a connection over SSH to your server. It tries to



run a command on the remote server via an SSH call that looks something like
this:

$ ssh -x git@server "git-receive-pack 'simplegit-progit.git'"

Transfer Protocols

005bcaB82a6dff817ec66f4437202690a93763949 refs/heads/master report-status \

delete-refs side-band-64k quiet ofs-delta \

agent=git/2:2.1.1+github-607-gfba4028 delete-refs
003e085bb3bcb608e1e84b2432f8ecbe6306e7e7 refs/heads/topic
0000

The git-receive-pack command immediately responds with one line for
each reference it currently has - in this case, just the master branch and its
SHA-1. The first line also has a list of the server’s capabilities (here, report-
status, delete-refs, and some others, including the client identifier).

Each line starts with a 4-character hex value specifying how long the rest of
the line is. Your first line starts with 005b, which is hexadecimal for 91, meaning
that 91 bytes remain on that line. The next line starts with 003e, which is 62, so
you read the remaining 62 bytes. The next line is 0000, meaning the server is
done with its references listing.

Now that it knows the server’s state, your send-pack process determines
what commits it has that the server doesn’t. For each reference that this push
will update, the send-pack process tells the receive-pack process that infor-
mation. For instance, if you’re updating the master branch and adding an ex-
periment branch, the send-pack response may look something like this:

0085ca82a6dff817ec66f44342007202690a93763949 15027957951b64cf874c3557a0f3547bd83b3ff6 \

refs/heads/master report-status

00670000000000000000000000000000000000000000 cdfdb42577e2506715f8cfeacdbabc092bf63e8d \

refs/heads/experiment
0000

Git sends a line for each reference you’re updating with the line’s length, the
old SHA-1, the new SHA-1, and the reference that is being updated. The first line
also has the client’s capabilities. The SHA-1 value of all ’0’s means that nothing
was there before - because you’re adding the experiment reference. If you were
deleting a reference, you would see the opposite: all ’0’s on the right side.

Next, the client sends a packfile of all the objects the server doesn’t have
yet. Finally, the server responds with a success (or failure) indication:

000Aunpack ok
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HTTP(S)
This process is mostly the same over HTTP, though the handshaking is a bit
different. The connection is initiated with this request:

=> GET http://server/simplegit-progit.git/info/refs?service=git-receive-pack

001f# service=git-receive-pack

000000ab6c5f0e45abd7832bf23074a333f739977c9e8188 refs/heads/master \
report-status delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1~vmg-bitmaps-bugaloo-608-g116744e

0000

That’s the end of the first client-server exchange. The client then makes an-
other request, this time a POST, with the data that git-upload-pack provides.

=> POST http://server/simplegit-progit.git/git-receive-pack

The POST request includes the send-pack output and the packfile as its
payload. The server then indicates success or failure with its HTTP response.

DOWNLOADING DATA

When you download data, the fetch-pack and upload-pack processes are in-
volved. The client initiates a fetch-pack process that connects to an upload-
pack process on the remote side to negotiate what data will be transferred
down.
SSH

If you're doing the fetch over SSH, fetch-pack runs something like this:

$ ssh -x git@server "git-upload-pack 'simplegit-progit.git'"

After fetch-pack connects, upload-pack sends back something like this:

00dfca82a6dff817ec66f44342007202690a93763949 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-gfba4028

003fca82a6dff817ec66f44342007202690a93763949 refs/heads/master

0000

This is very similar to what receive-pack responds with, but the capabili-
ties are different. In addition, it sends back what HEAD points to (sym-
ref=HEAD:refs/heads/master) so the client knows what to check out if this
is a clone.
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At this point, the fetch-pack process looks at what objects it has and re-

sponds with the objects that it needs by sending “want” and then the SHA-1 it
wants. It sends all the objects it already has with “have” and then the SHA-1. At
the end of this list, it writes “done” to initiate the upload-pack process to be-
gin sending the packfile of the data it needs:

0054want ca82a6dff817ec66f44342007202690a93763949 ofs-delta
0032have 085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7

0000

0009done

HTTP(S)

The handshake for a fetch operation takes two HTTP requests. The first is a

GET to the same endpoint used in the dumb protocol:

=> GET $GIT_URL/info/refs?service=git-upload-pack

001e# service=git-upload-pack

000000e7ca82a6dff817ec66144342007202690a93763949 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-gfba4028

003fca82a6dff817ec66f44342007202690a93763949 refs/heads/master

0000

This is very similar to invoking git-upload-pack over an SSH connection,

but the second exchange is performed as a separate request:

=> POST $GIT_URL/git-upload-pack HTTP/1.0
0032want 0a53e9ddeaddad63ad106860237bbf53411d11a7
0032have 441b40d833fdfa93eb2908e52742248faf0ee993
0000

Again, this is the same format as above. The response to this request indi-

cates success or failure, and includes the packfile.

Protocols Summary

This section contains a very basic overview of the transfer protocols. The proto-

col includes many other features, such as multi_ack or side-band capabili-
ties, but covering them is outside the scope of this book. We’ve tried to give you
a sense of the general back-and-forth between client and server; if you need
more knowledge than this, you’ll probably want to take a look at the Git source
code.
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Maintenance and Data Recovery

Occasionally, you may have to do some cleanup - make a repository more com-
pact, clean up an imported repository, or recover lost work. This section will
cover some of these scenarios.

Maintenance

Occasionally, Git automatically runs a command called “auto gc”. Most of the
time, this command does nothing. However, if there are too many loose objects
(objects not in a packfile) or too many packfiles, Git launches a full-fledged git
gc command. The “gc” stands for garbage collect, and the command does a
number of things: it gathers up all the loose objects and places them in pack-
files, it consolidates packfiles into one big packfile, and it removes objects that
aren’t reachable from any commit and are a few months old.
You can run auto gc manually as follows:

$ git gc --auto

Again, this generally does nothing. You must have around 7,000 loose ob-
jects or more than 50 packfiles for Git to fire up a real gc command. You can
modify these limits with the gc.auto and gc.autopacklimit config settings,
respectively.

The other thing gc will do is pack up your references into a single file. Sup-
pose your repository contains the following branches and tags:

$ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/vl.1

If yourun git gc, you’ll no longer have these files in the refs directory. Git
will move them for the sake of efficiency into a file named .git/packed-refs
that looks like this:

$ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
cacOcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
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cacOcab538b970a37eale769cbbde608743bc96d refs/tags/v1.0
9585191f37f7b0fb9444f35a9bf50de191beadc2 refs/tags/vi.1
~1a410efbd13591db07496601ebc7a059dd55cfe9

If you update a reference, Git doesn’t edit this file but instead writes a new
file to refs/heads. To get the appropriate SHA-1 for a given reference, Git
checks for that reference in the refs directory and then checks the packed-
refs file as a fallback. However, if you can’t find a reference in the refs direc-
tory, it’s probably in your packed- refs file.

Notice the last line of the file, which begins with a ~. This means the tag di-
rectly above is an annotated tag and that line is the commit that the annotated
tag points to.

Data Recovery

At some point in your Git journey, you may accidentally lose a commit. General-
ly, this happens because you force-delete a branch that had work on it, and it
turns out you wanted the branch after all; or you hard-reset a branch, thus
abandoning commits that you wanted something from. Assuming this happens,
how can you get your commits back?

Here’s an example that hard-resets the master branch in your test repository
to an older commit and then recovers the lost commits. First, let’s review where
your repository is at this point:

$ git log --pretty=oneline
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7¢c92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Now, move the master branch back to the middle commit:

$ git reset --hard 1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD is now at 1a410ef third commit

$ git log --pretty=oneline
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit
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You'’ve effectively lost the top two commits - you have no branch from which
those commits are reachable. You need to find the latest commit SHA-1 and
then add a branch that points to it. The trick is finding that latest commit SHA-1
- it’s not like you’ve memorized it, right?

Often, the quickest way is to use a tool called git reflog. As you’re work-
ing, Git silently records what your HEAD is every time you change it. Each time
you commit or change branches, the reflog is updated. The reflog is also upda-

ted by the git update-ref command, which is another reason to use it in-
stead of just writing the SHA-1 value to your ref files, as we covered in “Git Ref-

erences”. You can see where you’ve been at any time by running git reflog:

$ git reflog

1la410ef HEAD@{O}: reset: moving to la41@ef
ablafef HEAD@{1}: commit: modified repo.rb a bit
484a592 HEAD@{2}: commit: added repo.rb

Here we can see the two commits that we have had checked out, however
there is not much information here. To see the same information in a much

more useful way, we can run git log -g, which will give you a normal log out-
put for your reflog.

$ git log -g

commit

Reflog:

Reflog

Author:

Date:

commit

Reflog:

Reflog

Author:

Date:

1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD@{0} (Scott Chacon <schacon@gmail.com>)
message: updating HEAD

Scott Chacon <schacon@gmail.com>

Fri May 22 18:22:37 2009 -0700

third commit

ablafef80fac8e34258ff41fc1b867c702daa24b
HEAD@{1} (Scott Chacon <schacon@gmail.com>)
message: updating HEAD

Scott Chacon <schacon@gmail.com>

Fri May 22 18:15:24 2009 -0700

modified repo.rb a bit

It looks like the bottom commit is the one you lost, so you can recover it by
creating a new branch at that commit. For example, you can start a branch

named recover -branch at that commit (ablafef):
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$ git branch recover-branch ablafef

$ git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7c92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Cool - now you have a branch named recover-branch that is where your
master branch used to be, making the first two commits reachable again. Next,
suppose your loss was for some reason not in the reflog - you can simulate that
by removing recover-branch and deleting the reflog. Now the first two com-
mits aren’t reachable by anything:

$ git branch -D recover-branch
$ rm -Rf .git/logs/

Because the reflog data is kept in the .git/logs/ directory, you effectively
have no reflog. How can you recover that commit at this point? One way is to
use the git fsck utility, which checks your database for integrity. If you run it
with the - -full option, it shows you all objects that aren’t pointed to by an-
other object:

$ git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670460b4b4aece5915caf5c68d12f560a9fel3e4d
dangling commit ablafef80fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9a58f6cf6f2804eeac9f@abbe9631e4c9
dangling blob 7108f7ecb345ee9d0084193f147cdad4d2998293

In this case, you can see your missing commit after the string “dangling com-
mit”. You can recover it the same way, by adding a branch that points to that
SHA-1.

Removing Objects

There are a lot of great things about Git, but one feature that can cause issues is
the fact that a git clone downloads the entire history of the project, includ-
ing every version of every file. This is fine if the whole thing is source code, be-
cause Git is highly optimized to compress that data efficiently. However, if
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someone at any point in the history of your project added a single huge file,
every clone for all time will be forced to download that large file, even if it was
removed from the project in the very next commit. Because it’s reachable from
the history, it will always be there.

This can be a huge problem when you’re converting Subversion or Perforce
repositories into Git. Because you don’t download the whole history in those
systems, this type of addition carries few consequences. If you did an import
from another system or otherwise find that your repository is much larger than
it should be, here is how you can find and remove large objects.

Be warned: this technique is destructive to your commit history. It re-
writes every commit object since the earliest tree you have to modify to remove
a large file reference. If you do this immediately after an import, before anyone
has started to base work on the commit, you’re fine - otherwise, you have to
notify all contributors that they must rebase their work onto your new commits.

To demonstrate, you’ll add a large file into your test repository, remove it in
the next commit, find it, and remove it permanently from the repository. First,
add a large object to your history:

$ 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, 0 insertions(+), O deletions(-)

create mode 100644 git.tgz

Oops - you didn’t want to add a huge tarball to your project. Better get rid of

$ git rm git.tgz

rm 'git.tgz’
$ git commit -m 'oops - removed large tarball'
[master dadf725] oops - removed large tarball

1 file changed, 0 insertions(+), 0 deletions(-)
delete mode 100644 git.tgz

Now, gc your database and see how much space you’re using:

$ git gc

Counting objects: 17, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (13/13), done.
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Writing objects: 100% (17/17), done.
Total 17 (delta 1), reused 10 (delta 0)

You can run the count-objects command to quickly see how much space
you’re using:

$ git count-objects -v
count: 7

size: 32

in-pack: 17

packs: 1

size-pack: 4868
prune-packable: 0
garbage: 0
size-garbage: 0

The size-pack entry is the size of your packfiles in kilobytes, so you’re us-
ing almost 5MB. Before the last commit, you were using closer to 2K - clearly,
removing the file from the previous commit didn’t remove it from your history.
Every time anyone clones this repository, they will have to clone all 5MB just to
get this tiny project, because you accidentally added a big file. Let’s get rid of it.

First you have to find it. In this case, you already know what file it is. But sup-
pose you didn’t; how would you identify what file or files were taking up so
much space? If you run git gc, all the objects are in a packfile; you can identify
the big objects by running another plumbing command called git verify-
pack and sorting on the third field in the output, which is file size. You can also
pipe it through the tail command because you’re only interested in the last
few largest files:

$ git verify-pack -v .git/objects/pack/pack-29..69.1dx \

| sort -k 3 -n '\

| tail -3
dadf7258d699da2c8d89b09ef6670edb7d5f91b4 commit 229 159 12
033b4468fa6b2a9547a70d88d1bbe8bf3f9ed0d5 blob 22044 5792 4977696
82c99a3e86bb1267b236a4b6eff7868d97489af1 blob 4975916 4976258 1438

The big object is at the bottom: 5MB. To find out what file it is, you’ll use the
rev-1list command, which you used briefly in “BignoBigHicTb noBigomMneHHs

KkoMiTy nesHomMy chopmaTy”. If you pass - -objects to rev-1list, it lists all the
commit SHA-1s and also the blob SHA-1s with the file paths associated with
them. You can use this to find your blob’s name:
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$ git rev-list --objects --all | grep 82c99a3
82c99a3e86bb1267b236a4b6eff7868d97489af1 git.tgz

Now, you need to remove this file from all trees in your past. You can easily
see what commits modified this file:

$ git log --oneline --branches -- git.tgz
dadf725 oops - removed large tarball
7b30847 add git tarball

You must rewrite all the commits downstream from 7b30847 to fully remove
this file from your Git history. To do so, you use filter-branch, which you
used in “lNepenucyBaHHs icTopii”:

$ git filter-branch --index-filter \

'gilt rm --ignore-unmatch --cached git.tgz' -- 7b30847~..
Rewrite 7b30847d080183a1ab7d18fb202473b3096e€9f34 (1/2)rm 'git.tgz'
Rewrite dadf7258d699da2c8d89b09ef6670edb7d5f91b4 (2/2)

Ref 'refs/heads/master' was rewritten

The - -index-filter option is similar to the - -tree-filter option used
in “IepenucyBaHHsi icTopii”, except that instead of passing a command that
modifies files checked out on disk, you’re modifying your staging area or index
each time.

Rather than remove a specific file with something like rm file, you have to
remove it with git rm --cached - you must remove it from the index, not
from disk. The reason to do it this way is speed - because Git doesn’t have to
check out each revision to disk before running your filter, the process can be
much, much faster. You can accomplish the same task with - -tree-filter if
you want. The - -ignore-unmatch option to git rm tells it not to error out if
the pattern you’re trying to remove isn’t there. Finally, you ask filter-branch
to rewrite your history only from the 7b30847 commit up, because you know
that is where this problem started. Otherwise, it will start from the beginning
and will unnecessarily take longer.

Your history no longer contains a reference to that file. However, your reflog
and a new set of refs that Git added when you did the filter-branch un-
der .git/refs/original still do, so you have to remove them and then re-
pack the database. You need to get rid of anything that has a pointer to those
old commits before you repack:
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S rm -Rf .git/refs/original

$ rm -Rf .git/logs/

$ git gc

Counting objects: 15, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (11/11), done.
Writing objects: 100% (15/15), done.
Total 15 (delta 1), reused 12 (delta 0)

Let’s see how much space you saved.

$ git count-objects -v
count: 11

size: 4904

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0
size-garbage: 0

The packed repository size is down to 8K, which is much better than 5MB.
You can see from the size value that the big object is still in your loose objects,
so it’s not gone; but it won’t be transferred on a push or subsequent clone,
which is what is important. If you really wanted to, you could remove the object
completely by running git prune with the - -expire option:

$ git prune --expire now
$ git count-objects -v
count: 0

size: 0

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0

size-garbage: 0

3miHHI cepepoBuLLa

Git 3aBXOM BUKOHYETbCS B KOMaHAHi obonoHui bash i BukopucTtoBye
YMMarno 3MiHHMX cepeaoBuLLa KOMaHAHOT 000NOHKK, W06 BU3Ha4YaTN CBOIO
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nosegiHky. IHkony GyBae 3py4HO 3HATKM Ui 3MiHHI Ta K BOHU MOXYTb ByTu
BMKOPMUCTaHI, W06 3mMycuTn Git NOBOANTUCH Tak, K BaM MOTpibHO. Lle He
BUYEPNHUIA Nepenik BCiX 3MiHHMX cepefoBuLla, Ha SKi Git 3BepTae yBary,
ane Mu po3rnsHeMo HambinbLL KOPUCHI 3 HUX.

MmobanbHa noBepiHka

Hewo 3 rnmobanbHoi noBefiHkn Git 5K KOMM'KOTEPHOI Nporpamu, 3anexnTb
BiJ 3MiHHMX cepefoBULLa.

GIT_EXEC_PATH BusHauae, ae Git wykae cBoi nignporpamu (taki sik git-
commit, git-diff Ta iHwi). Bu moxeTe nepernsHyTn NOTOYHI NapameTpw,
BMKOHaBLWMN git --exec-path.

HOME 3a3Bu4ai He BBaXa€TbCHA 3MIHHO, Ky MOXHa MpUCTOCOBYBaTU
Ta 3MiHOBaTK (3aHaaTo GaraTto iHWKX peyen 3anexarb Bifg Hel), ane ue T1e
Micue, e Git wykae arn 3aranbHUX HanawTyBaHb. AKLWO BU OaxaeTe
MaTu cnpaBAi nopTaTtuMBHy iHCTansuilo Git pasom 3  3aranbHUMM
HanawTyBaHHAMUW, BU MoXxeTe nepesanucatv HOME B nopTaTUBHOMY
npodini kKomaHgHOT 060N0HKK Git.

PREFIX aHanoriyHo nonepegHin, ane Ang 3aranbHOCUCTEMHUX
HanawTyBaHb. Git Wwykae uen dann 3 HanawTyBaHHsMM B $PREFIX/etc/
gitconfig.

GIT_CONFIG_NOSYSTEM, sKwo 3agaHo, O6nokye BUKOPUCTaHHS channy 3
3aranbHOCMCTEMHMMM HanawTyBaHHAMU. Lle € KopucHUM y BMNaaKy, SKLLO
Balli CUCTEMHi HanalwTyBaHHA KOHMMIKTYIOTb 3 BalLMMW KOMaHAamu, ane
B/ HE MaETe B CUCTEMIi AOCTATHBLO NpaB, Wob iX 3MiHUTK abo BUaanuTu.

GIT_PAGER Bu3Havyae nporpamy, WO BUKOPUCTOBYETLCA ANA MNOKa3y
BaraTocTopiHKOBOro BMBEAEHHS B KOMaHOHOMY psAKy. AKWO He 3agaHo,
TO BMKOPUCTOBYETbLCA 3MiHHA PAGER ik 3anacHuii BapiaHT.

GIT_EDITOR—ue nporpama-pefakrop, 4Ky Git craptye, Konm
KopucTyBady MOTPIOHO 3MIHWUTU SIKMIACL TEKCT (Hanpuknag noBigOMIIEHHS
KOMITY). AKLO He 3agaHo, BUKOPUCTOBYETLCA 3MiHHA EDITOR.

MicueaHaxomKeHHs CXOBULL

Git BUKOPUCTOBYE AeKifnbKa 3MiHHUX cepeaoBuLLa, LWO6 BU3HAYNTKM, AK BiH
B32EMOLIATUME 3 MOTOYHNM CXOBULLIEM.

GIT_DIR—ue Micue3HaxomKeHHs Tekn .git. AKWo U 3MiHHY He
3afaHo, Git npoxoauTb MO AepeBy AMPEKTOPINA, NOKU HE OTPUMAaE ~ 4u /,
LLyKako4YM LLIOKPOKY ANPEKTOPItO . git.



GIT_CEILING_DIRECTORIES KOHTpOMe noBefiHKy npouecy
nowyky .git gupekTopii. AKWO BM MpauoeTe 3 AUPEKTOPIAMK, SKi
3aBaHTaXylTbCA HAATO MOBIMbHO (3HAaxXo4saTbCA Ha  CTPIYKOBOMY
Hakonu4yyBadi, Y1 MNepegarTbCa 4Yepes3 MOoBiMbHY Mepexy), Bun MabyTb
3axoyeTe, Wo6 Git 3ynnHSBCA paHille Hix 3a3Buyan, ocobnmeo B npoueci
3anycky Git 4na CTBOPEHHS 3anuTy KOMaHAHOro psaka.

GIT_WORK_TREE — Uue Micue3HaxoOXKEHHs] KOPEHS fokKarnbHOi poboyoi
OMPEKTOpPIl, SKWO CXOBUWE He € 4YucTum. HAKwo He 3agaHo, To
BMKOPUCTOBYETbCS BaTbKiBCbKa aupekTopis $GIT_DIR.

GIT_INDEX_FILE—ue wnsx [o iHgekcHoro dawvny (Tinbkn Ans
CXOBWLY, SKi HE € YNCTUMM).

GIT_OBJECT_DIRECTORY MOXe BUWKOPUCTOBYBATUCb [AMfs  BKa3iBKU
MiCLle3HaxOMKeHHST  aupekTopii 3  ob’ekTamu, KoTpa  3a3BuYai
posTawoBaHa B .git/objects.

GIT_ALTERNATE_OBJECT_DIRECTORIES — ue CMUCOK posaineHunn
ABoOKpankoto (BiacdopmartoBaHuii sk /dir/one: /dir/two:..) KOTpuWIi BKasye
Git, oe wykatn 00’'eKTW, SKLWO BOHM BiACYTHI B GIT_OBJECT_DIRECTORY.
Akwo Tpanunock Tak, Wo y Bac € 6arato npoekTiB 3 darinamy BEUKOro
poO3Mipy Ta OQHAKOBOrO BMICTY, L0 3MiHHY MOXHa BUKopucTaTtu, LWwob
YHUKHYTU 36epiraHHst YACNEHHMX KoNil Takmx doannie.

Cneuyudikauii parnis

Creundikauii wnaxis (pathspecs) BU3Ha4aOTb, K 3a0al0TbCs LIAAXU OO0
Pi3HOMaHITHUX KOMMOHEHTIB Git BKMIOYHO 3 BUKOPUCTaAHHSIM LWIAOMOHIB
3amiHn  (okokep *). Li cneyudikaudii 30Kkpema BUKOPUCTOBYHOTBCS Y
danni .gitignore, a Takox y komaHgHomy pagky (git add *.c).

GIT_GLOB_PATHSPECS Ta GIT_NOGLOB_PATHSPECS KOHTPOMIOKOTbL TUMNOBY
noBediHky WabnoHiB 3amiHM B crneumdikauisx wnaxis.  Akwo
GIT_GLOB_PATHSPECS BCTaHOBneHo B 1, TO cuMBOAM LWABGMOHY 3aMiHK
npaytoloTb came SK WabnoH 3amiHn (Lo € TUMOBOK MOBEAIHKOI); SKLLO X
GIT_NOGLOB_PATHSPECS BCTaHOBMNEHO B 1, TO cMMBONM LIABGMNOHY 3amiHK
BiQNOBIOAOTb TiNMbKM CBOIM CMMBONaM, a Le O3Havae, Wo LwabnoH *.c
Bi4noBifae Tinbku ganny 3 Ha3soro “*.c”, a He Oyab-akomy dhanny 3
PO3LUMPEHHAM .C. BM mMoxeTe 3MiHUTWU U0 3agaHy MOBEAiHKY CMMBONIB
WabnoHy 3amMiHW B KOXXHOMY OKPeMOMYy BWMagKy 3a AOMOMOrow 3anucy
npedgikciB : (glob) abo :(literal) B wabnoHi wnsaxy, Sk Hanpuknag B :
(glob)*.c.

3MiHHI cepepoBuLa
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GIT_LITERAL_PATHSPECS BuMUKae obuasi BuLLe 3a3Ha4eHi NoBegiHKM
crneungikaTopiB WNAXY; 9K CMMBOMM LWIAOMOHY 3aMiHW, Tak i cneuianbHi
npedikcy He npauBaTUMyTb.

GIT_ICASE_PATHSPECS BCTaHOBMNIOE BCi cneuudikatopy LWNAXiB
He4YyTNMBUMU OO pericTpa nitep.

®ikcauis komiTiB

3aBepluanbHe CTBOpeHHs1 06’ekTa KOMIiTy Git 3a3BuMyanm pobutbca 3a
pornomoro  git-commit-tree, fka BUKOPUCTOBYE HACTYMHI 3MiHHI
cepegoBuLla, SIK OCHOBHe [kepeno iHdopmauii, i noBeptaeTbcs A0
3HaYeHb 3MiHHMX 3aranbHOCUCTEMHMX HanawTyBaHb Tiflbkh B TOMY
BUMNAAKy, KON Li 3MiHHI He 3agaHo.

GIT_AUTHOR_NAME — U CNpuUrWHATHE ANS NIoguHN iM’'sa B noni “author”.

GIT_AUTHOR_EMAIL — ue agpeca eneKkTpoHHOI nowTu nong “author”.

GIT_AUTHOR_DATE — e 4acoBa MiTka KOMiTa BMKOpUCTaHa Nonem “au-
thor”.

GIT_COMMITTER_NAME 3apa€ cnpuiHATHE AN NOAMHM iM'a B noni “com-
mitter”.

GIT_COMMITTER_EMAIL — e appeca €neKTPOHHOI MowTu nons “com-
mitter”.

GIT_COMMITTER_DATE BMWKOPMCTOBYETbCA [AJ19 4acoOBOI MiTKM B Mofi
“committer”.

EMAIL —ue 3anacHa agpeca eneKkTpoHHOI MowTWU Ans BUNagKy, Konm
3HayeHHs user.emaill B HanmawTyBaHHSAX He 3agaHo. FAKWO 4o 3arnacHy
agpecy He 3apaHo, TO Git BUKOPUCTOBYE CUCTEMHI iMS KopucTyBa4a ta
Mepexese [Ms Komn'loTepa.

Mepexa

Git BukopucToBye 6ibnioTeky curl ans mepexeBux onepadin vyepes HTTP,
omke GIT_CURL_VERBOSE Bkasye Git mokadyBaTu BCi MOBIOOMMEHHS, SKi
reHepytoTbca Uieto 6Gibniotekoto. Lle cxoxe Ha crtapt curl -v B
KOMaHOHOMY pSaKY.

GIT_SSL_NO_VERIFY Bkasye Git He nepeBipsaTn cepTudpikatn SSL. Lle
MOXe OyTM HeoOXiaHO, SIKLLO BM BMKOPUCTOBYETE CAMOCTIMHO MNignMcaHui
cepTudpikat gnsa obcnyroByBaHHA cxoBuW, Git 4epe3d HTTPS, abo Bwu
3HaxoauTecb SKpa3 B Mnpoueci HanawTyBaHHA cepsepa Git, ane we He
BCTaAHOBWUIN MOBHOLHHWIA cepTudikar.



Axkwo wenakicTe nepegadi gaHux Aeskoi onepadii yepes HTTP Huxu4a,
Hi>k GIT_HTTP_LOW_SPEED_LIMIT 6aiiTiB 3a CekyHay BNPOAOBX Binblu Hix
GIT_HTTP_LOW_SPEED_TIME cekyHg, TO Git ckacye ut onepauito. Ll
3HaA4YeHHS MepeKkpuBaloTb 3HA4YeHHs HanawTyBaHb http.lowSpeedLimit
Ta http.lowSpeedTime.

GIT_HTTP_USER_AGENT 3agae TekctoBui psgok User-Agent, KWK
BMKOPUCTOBYE Git Nig Yac MepexeBoro CninkyBaHHSA yepe3 HTTP. Tunose
3HayeHHs BUrnagae tak: git/2.0.0.

BunaHayeHHs BigMmiHHOCTEN Ta 3NUTTSA

GIT_DIFF_OPTS HasBaHO TpOxu Heaano. [onycTUMMMKW 3HAYEHHSMWU €
Tinbkn -u<n> 4n - -unified=<n>, AKi KOHTPOMIOKOTbL KINbKICTb KOHTEKCTHMX
pAOKiB, WO NokasyBaTUMYTbCS 3a AOMOMOrot komaHam git diff.

GIT_EXTERNAL_DIFF BUKOPUCTOBYETLCH ansa nepeo3HayeHHs
napametpa diff.external B HanawTyBaHHAX. AKLWO L 3MiHHY 3agaHo,
To Git BUKNuKkaTume BnbpaHy nporpamy ans komanam git diff.

GIT_DIFF_PATH_COUNTER Ta GIT_DIFF_PATH_TOTAL € KOPWUCHMUMMU
BCeEpeavHi nporpamu, 3agaHoi 3a gonomorot GIT_EXTERNAL_DIFF uwm
diff.external. MNepwa 3miHHa BM3HA4ae iHAEKC NOPiBHIOBAHOroO channy B
cepii (nounHatoum 3 1), a iHWa — Le 3aranbHa KinbkicTb ¢annis B NakeTi
3aBAaHb.

GIT_MERGE_VERBOSITY KOHTpOMIOE BMBeOEeHHs iHopmauii nig uyac
pPeKypCcUBHOI cTparerii 3nuTTa. [JonyCcTUmi 3Ha4YeHHS:

« 0 He BMBOAUTb HIYOro, KpiM, MOXIMBO, OL4HOrO MOBIAOMIIEHHSA NPO
MOMMUIIKY.

+ 1 nokasye TiNnbk1 KOHNIKTU.

+ 2 MoKasye TakoX 3MiHM y dhannax.

+ 3 nokasye nponyLleHi BHacnigok BiACYTHOCTI 3MiH dhannu.

+ 4 nokasye BCi LUNSAXMU, K BOHU 06pobnstoTbes.

« 5i 6inbLue, NokasyoTb AOKNagHy iHdopMaLito Ana 3HeBaaXEHHS.

TunoBe 3HaYeHHS 3MiHHOT CTaHOBUTD 2.
3HeBamKeHHs
baxaete crpasgi 3HaTn, WO Git 3ammcnune? Git Mae AOCTAaTHLO MOBHWUN

Habip BOygoBaHux 3acobiB TpacyBaHHS, i BCe, WO BaM MOTPIOHO 3pobuTy,
ue yBiMKHYTHM iX. MOXNMBI 3HAYEHHS NPUBEAEHNX HUXKYE 3MIHHUX HACTYMHi:

3MiHHI cepepoBuLa
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o “true”, “1”, abo “2"—kaTveropiss TpacyBaHHA 3anuncyeTbca A0

CTaH4apTHOro NoTOKY MOMMIIOK stderr.

« AGCOMIOTHUI LWINSAX, LLO NOYNHAETLCA Ha /—BVIBe,CI,eHHﬂ TpacyBaHHA

Oyae 3anucaHo B Len dann.

GIT_TRACE KOHTPOMIOE 3aranbHi crign TpacyBaHHS, siKi He BMMCYIOTbCS
0o sAKoi-Hebyab KOHKpeTHOI kaTeropii. Lle Bknioyae B cebGe po3KpuTTA
nceBAoHIMIB, Ta Aenerawio 4o iHWuX nignporpam.

$ GIT_TRACE=true git lga
20:12:49.877982 git.c:554
20:12:49.878369 run-command.c:341
20:12:49.879529 git.c:282
20:12:49.879885 git.c:349
20:12:49.899217 run-command.c:341
20:12:49.899675 run-command.c:192

trace: exec: 'git-lga’

trace: run_command: 'git-lga’

GIT_TRACE_PACK_ACCESS KOHTPOMIOE TpacyBaHHA [O0CTyny Ao pack-
dannis. MNepwe none — ue pack-gann, 4O SKOro 34iNCHIETLCA 4OCTYN, a

apyre — 3cyB y Ubomy charini:

$ GIT_TRACE_PACK_ACCESS=true git status
20:10:12.081397 shal_file.c:2088
20:10:12.081886 shal_file.c:2088
20:10:12.082115 shal_file.c:2088

# [.]

20:10:12.087398 shal_file.c:2088
20:10:12.087419 shal_file.c:2088

On branch master

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

GIT_TRACE_PACKET BMMKae TpacyBaHHA MNaKeTiB Ha PiBHI MepexeBux

onepawin.

$ GIT_TRACE_PACKET=true git ls-remote origin

20:15:14.867043 pkt-line.c:46
20:15:14.867071 pkt-line.c:46
20:15:14.867079 pkt-line.c:46
20:15:14.867088 pkt-line.c:46
20:15:14.867094 pkt-line.c:46
# [..]

trace: alias expansion: lga => 'log' '--gr
trace: built-in: git 'log' '--graph' '--pr
trace: run_command: 'less'

trace: exec: 'less'
.git/objects/pack/pack-c3fa...291e.pack 1z
.git/objects/pack/pack-c3fa...291e.pack 3¢
.git/objects/pack/pack-c3fa...291e.pack 3¢
.git/objects/pack/pack-e80@e...e3d2.pack 5¢
.git/objects/pack/pack-e80e...e3d2.pack 1¢
packet: git< # service=git-uploac
packet: git< 0000

packet: git< 97b8860c071898d9e167
packet: git< 0f20ae29889d61f2e93:
packet: git< 36dc827bc9d17f80ed4f



GIT_TRACE_PERFORMANCE KOHTPOOE XXypHantoBaHHs AaHUX LUBMAKOLII.
BuBig nokasye, CKinbkn Yyacy 3anMae KOXXeH OKpeMUin BUKNUK Git.

$ GIT_TRACE_PERFORMANCE=true git gc
20:18:19.499676 trace.c:414
20:18:19.845585 trace.c:414
Counting objects: 170994, done.

Delta compression using up to 8 threads.

performance: 0.374835000
performance: 0.343020000

Compressing objects: 100% (43413/43413), done.
Writing objects: 100% (170994/170994), done.
Total 170994 (delta 126176), reused 170524 (delta 125706)

20:18:23.
20:18:23.
20:18:23.
20:18:23.

Checking

20:18:25.
20:18:25.
20:18:25.

567927 trace
584728 trace
605218 trace
606342 trace

connectivity:
.Cc:414
.c:414
.c:414

225424 trace
232403 trace
233159 trace

.c:414
.c:414
.c:414
.c:414

170994, done.

performance:
performance:
performance:
performance:

performance:
performance:
performance:

3
0.000910000
0.

3.756312000

o =

715349000

017972000

.616423000
.001051000
.112217600

w0

GIT_TRACE_SETUP nokasye iHpopmauito, siky Git oTpuMye nNpo cxoBuLle
Ta cepenoBuLLe, 3 AKMMU BiH B3aeMogie€.

$ GIT_TRACE_SETUP=true git status

20:19:47.
20:19:47.
20:19:47.
20:19:47.

086765 trace
087184 trace
087191 trace
087194 trace

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

IHWe

.c:315
.c:316
.c:317
.c:318

setup:
setup:
setup:
setup:

git_dir: .git
worktree: /Users/ben/src/git
cwd: /Users/ben/src/git
prefix: (null)

GIT_SSH, sKwo 3agaHo, — Le nporpama, sika BUKIUKAETbCHA 3aMicTb ssh,
Konu Git HamaraeTbca nigknounTuca go SSH cepeepa. BoHa crapTtye y
Burnaai $SGIT_SSH [username@]host [-p <port>] <command>. 3BepHiTb
yBary, WO Le He HainpocTiwui cnocié npucrtocyBatM BUKNUK ssh;

JoaaTKoBi

napameTpu

KOMaHOHOro pdaKka B UbOMYy BUNAOKy He

NiATPUMYIOTLCS, OTXKE BaM [OBEAETLCA HanMcaTh TakoX CKpUNT-0bropTky i
BCTAHOBUTW 3HAYeHHS 3MiHHOT GIT_SSH, Wo BKasyBaTUMe Ha LEn CKPWMT.
MpocTiwe, HaneBHo, BUKopUCTOBYBaTK harn ~/ .ssh/config ans yporo.

n n n n

3MiHHI cepepoBuLa
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. git
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git
git
git

. git
. git
. git

command:
command:

command:
command:
command:
command:

command:
command:
command:

545

|g.~Lt|
Ig:Ltl

'git’
'git’
git'
'git
'git’
git'
'git’

' pack
'refl



PO34IJ1 10: Git Internals

GIT_ASKPASS —Le nepeo3HayeHHs  3MiHHOI  core.askpass B
HanawTyBaHHsX. Lle nporpama, WO BWKNUKAeTbCA LWopasdy, konu Git
NoTpibHO 3anMTaT B KOpUCTyBaya OONIKOBI AaHi, Ta fKa MOXe OYiKyBaTy
Ha TEeKCTOBUM 3anuT, AK aprymeHT KOMaHOHOro psaka, i MOBUHHA
NMOBEPHYTU BIANOBIAb B cTaHAapTHuUW noTik stdout. (Ome. “36epexeHHs
noceigyeHHs (credential)”, wWwo6 AgisHaTMCb [OKNagHilwe npo Lo
nigcucremy.)

GIT_NAMESPACE KOHTPOMOE AOCTyn A0 MNocunaHb MNpPOCTOPIB iMEH, i
eKkBiBaneHTHa napameTpy --namespace. Lle B OCHOBHOMY KOPWUCHO Ha
CTOPOHI cepBepa, e BW, MOXMMBO, 3axoyeTe 30epiratu kinbka ¢opkis
€OVHOro CXOBMWA B OOHOMY CXOBML, 36epiratoum TifbkM OKpPEMO
NOCWMaHHS Ha HUX.

GIT_FLUSH mOXe BMKOPUCTOBYBaTUCb, WOO 3MycuTn Git BXuBaTu
HebydepnsoBaHe BBeAEHHS/BUBEAEHHS Nif Yac iHKPEMEHTHOro 3anucy B
cTaHgapTHu noTik stdout. 3HayeHHa 1 3mywye Git oumwysatn 6ydep
yacTiwe, a gna 3HadeHHa 0 OydbepusytoTbCsl BCi BUXIgHI gaHi. Tunose
3HAYEeHHS (SKLO 3HAYeHHS L€l 3MiHHOI He 3ag4aHo) — BMOMpaTU JOPEYHY
cxemy Oydpepmsauii B 3anexHoCTi Big Buay AISNbHOCTI Ta pexumy
BVBELEHHS.

GIT_REFLOG_ACTION pJo3BOnf€ BKasaTM OMNWCOBMIK  TEKCT, LWO
3anucyeTtbes B reflog. Ock npuknaga:

S GIT_REFLOG_ACTION="my action" git commit --allow-empty -m 'my message'
[master 9e3d55a] my message

$ git reflog -1

9e3d55a HEAD@{0}: my action: my message

Summary

You should have a pretty good understanding of what Git does in the back-
ground and, to some degree, how it’s implemented. This chapter has covered a
number of plumbing commands - commands that are lower level and simpler
than the porcelain commands you’ve learned about in the rest of the book. Un-
derstanding how Git works at a lower level should make it easier to understand
why it’s doing what it’s doing and also to write your own tools and helping
scripts to make your specific workflow work for you.

Git as a content-addressable filesystem is a very powerful tool that you can
easily use as more than just a VCS. We hope you can use your newfound knowl!-
edge of Git internals to implement your own cool application of this technology
and feel more comfortable using Git in more advanced ways.
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Git in Other Environments

If you read through the whole book, you’ve learned a lot about how to use Git
at the command line. You can work with local files, connect your repository to
others over a network, and work effectively with others. But the story doesn’t
end there; Git is usually used as part of a larger ecosystem, and the terminal
isn’t always the best way to work with it. Now we’ll take a look at some of the
other kinds of environments where Git can be useful, and how other applica-
tions (including yours) work alongside Git.

Graphical Interfaces

Git’s native environment is in the terminal. New features show up there first,
and only at the command line is the full power of Git completely at your dispos-
al. But plain text isn’t the best choice for all tasks; sometimes a visual represen-
tation is what you need, and some users are much more comfortable with a
point-and-click interface.

It’s important to note that different interfaces are tailored for different work-
flows. Some clients expose only a carefully curated subset of Git functionality,
in order to support a specific way of working that the author considers effec-
tive. When viewed in this light, none of these tools can be called “better” than
any of the others, they’re simply more fit for their intended purpose. Also note
that there’s nothing these graphical clients can do that the command-line client
can’t; the command-line is still where you’ll have the most power and control
when working with your repositories.

gitk and git-gui

When you install Git, you also get its visual tools, gitk and git-gui.

gitk is a graphical history viewer. Think of it like a powerful GUI shell over
git logandgit grep. Thisisthe tool to use when you’re trying to find some-
thing that happened in the past, or visualize your project’s history.
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Gitk is easiest to invoke from the command-line. Just cd into a Git reposito-
ry, and type:

$ gitk [git log options]

Gitk accepts many command-line options, most of which are passed
through to the underlying git log action. Probably one of the most useful is

the --all flag, which tells gitk to show commits reachable from any ref, not
just HEAD. Gitk’s interface looks like this:

300paxeHHs 1-1.

The gitk history
viewer.

S gitk libgit2 - olEN
File Edit View Help

Local uncommitted changes, not checked in to index A

[remotes/origin] refspec: git_refspec_parse() does not e Carlos Martin Nieto < cmn@dwim.me> 2014-04-01 11:17:49
Merge pull request #2208 from libgit2/vmg/mempack Russel Belfer <b@github.com> 2014-04-01 09:33:18
In-memory packing backend Vicent Marti <tancku@gmail.com> 2014-03-26 10:17:08
") Merge pull request #2235 from libgit2/rb/submodule-sorting-fix Edward Thomson <ethomson@edwardthom  2014-04-01 08:3%17
& mpove et of subrodule nrne oting sl Belfer <abBgithu coms. 20031
® | Cleanups Russel Belfer <rb@github.com: 2014-03-31 13:31:01
® | Fixsubmodule sorting in workdir iterator Russell Belfer <rb@github.com> 20140331 12:27:05
Add faster git_submodule_is_submeodule check Russell Belfer <rb@github.com> 2014-03-31 12:26:46
Merge pull request #2220 from linquize/ Weleclaration-after-statement Vicent Marti <vicent@github.com> 2014-04-01 08:21:04
Add CFLAGS -Wdeclaration-after-statement Linquize <linquize@yashoo.com.hk> 2014-04-01 08:01:40 v
SHA1ID: b76b5d34275fe33192358d4eaalaedBe3lefc2al e 9 Row 6/ 1359
Find || 4% commit containing: M [eact  v]anfielss v
Search @ Patch O Tree
(®) Diff () Old version () New version  Lines of context: |3 4 [ Ignore space change | Line diff v L
Author: Russell Belfer <rb@github.com> 2014-83-31 13:33:11 o [tests/difffsubmedules.c
Committer: Russell Belfer (f‘b@al!hub COm) 2914 83-31 13:33:11
Parent: 7dcddl. F5F1 1e8e8ded: (Cleanups)

Child: g67397dd@cE2fabBla ggmzlg ;2 <. g_lz:gg“ (Merge pull request #2226 from libgit2/ri
Branches: development, remotes/origin/development

Follows: v8.28.@

Precedes:

Improve test of submodule name sorting

/ SUDMOBULES € -~~~ ==~~~ mmmm

I
hndex ead5c71..2881F74 100644
@5 -182,6 +182,5 @@ void test_diff_submedules__submedZ_index_to_wd(void)

“<UNTRACKED>", /* not */

“diff --git a/sm_changed_file b/sm_changed_file\nindex 4800958..4600958
ged_head b/sm_changed_head\nindex 4800958..3d9386¢
changed_head- =
nged_head_ =/

"diff --git a/sm_changed_index b/sm_changed_index\nindex 4888958..480095

“@iff --git a/sm_changed_untracked_file b/sm_changed_untracked_file\ninds

“@iff --git a/sm_missing_commits b/sm_missing_commitsinindex 4888958..Ses
@@ -19@,6 +192,18 @@ void test_diff submodules_ submod2_index_to_wd(void)

< >

On the top is something that looks a bit like the output of git log --
graph; each dot represents a commit, the lines represent parent relationships,
and refs are shown as colored boxes. The yellow dot represents HEAD, and the
red dot represents changes that are yet to become a commit. At the bottom is a
view of the selected commit; the comments and patch on the left, and a sum-
mary view on the right. In between is a collection of controls used for searching
history.

git-guti, on the other hand, is primarily a tool for crafting commits. It, too,
is easiest to invoke from the command line:
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$ git gut

And it looks something like this:

¢ Git Gui (ben.github.com) C:/Users/Ben/Documents/GitHub/ben.github.com - olEN|
Repository Edit Branch Commit Merge Remote Tools Help

Current Branch: master

Unstaged Changes Modified, not staged File: _posts/2013-12-13-the-retreat. markdown

[B _posts/2013-12-13-the-r ~

1. Every six months, you get three nights *off*, in a place that isn't home.
1. The rest of the family leaves you alecne, and you have no responsibilities to them.
- You make y schedule, and do as you please.

You make you and do as you please.
1. You are not allowea to ‘eel guilty about this.

’1'\Pls flll think “that sounds like every day to me, aru 3..u d be r
t "that sounds like ev da
Maybe the reason tms is so efFect:ue is that it gives us access to these tmngs we miss Ebnut the

S % | For my last retreat, I went to the Oregon coast with our dogs.

Apart from a few walks on the beach, I never left the house.
Staged Changes (Will Commit) I enjoyed a blissful 12-hour-leng hacking session, watched two action movies, and played a video ¢

v <

<

Commit Message: (®) Mew Commit () Amend Last Commit
Rescan |
Stage Changed
Sign Off
Commit

Push

Ready.
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The git-gui commit
tool.

On the left is the index; unstaged changes are on top, staged changes on the
bottom. You can move entire files between the two states by clicking on their
icons, or you can select a file for viewing by clicking on its name.

At top right is the diff view, which shows the changes for the currently-
selected file. You can stage individual hunks (or individual lines) by right-
clicking in this area.

At the bottom right is the message and action area. Type your message into
the text box and click “Commit” to do something similar to git commit. You
can also choose to amend the last commit by choosing the “Amend” radio but-
ton, which will update the “Staged Changes” area with the contents of the last
commit. Then you can simply stage or unstage some changes, alter the commit
message, and click “Commit” again to replace the old commit with a new one.

gitk and git-gui are examples of task-oriented tools. Each of them is tail-
ored for a specific purpose (viewing history and creating commits, respective-
ly), and omit the features not necessary for that task.
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GitHub for Mac and Windows

GitHub has created two workflow-oriented Git clients: one for Windows, and
one for Mac. These clients are a good example of workflow-oriented tools -
rather than expose all of Git’s functionality, they instead focus on a curated set
of commonly-used features that work well together. They look like this:
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ena 3 ben/ben.github.com o

. 2 Bkt [ Changes | | scanches | setings )
GitHub for Mac. : _ it —

Fore Repcaitores -
e
L autoflow—diffable @ | comnn 1. Every six moaths, you ger thres nighes "aff*, in & ploce that {sa't
I tibgiez 1. The rest of the fomily leaves you alone, and you have no
& responsibilities to thes.

You make your own schedule, and do 3 you pledse.
Tou make your oan schedule, ond do a3 you please.
1. You ore not allomed to fael guilty sbout this,

o Select Al
[ snwansm et
o EEEE ahshopmse miskdom

Those of you whe are single will think “that sounds 1ike every doy to me,”
end yoa'd be right.

o _possR01312:13e-elreat markown
) et i They Liken it to the retreats their parents toke, ond Joyfully build with
05 rsheriopbat LEGD, read baoks, o put on fancy shots and dance.
Our hope is that they mill learn how to be comfortoble with thesselves,

samething suny adults have trouble with (ourselves included).
|+ *IMOTE: no porenting idea is originol. A thousand gemerations of

No unsynced commits. parenthood has produced lots of good ideas, and we're definitely standing
on the shoulders af glents here.]*

#r ot Just Alane

After this progras had been in cffect for o while, we realized something
a3 still sissing
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++ master v

GitHub for Windows. e Uncomemitted changes side (=) | (2] Fies 1 comei

L bengithubicom

markdown

L gtz

parse.markdown

posts|2013-12-13-the-retreat markdown

History
n Verifying keybase
BenStraub

m Update about page
Ben Stravt
+ *[MOTE: Thiz iz hardly original. We're stsnding on the shoulders of a thousand
Add twitter and github links to v generations of parents that came before us.]®
Ben Stravk +

23 Mot Just Alane

Add physical address
ths Ben Staus

Re-order and update content
Ben Sraus

Port OV from old site
s Ben Straub

m Add headshot for public consumption

in effect for o while, we realized Something was
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They are designed to look and work very much alike, so we’ll treat them like
a single product in this chapter. We won’t be doing a detailed rundown of these
tools (they have their own documentation), but a quick tour of the “changes”
view (which is where you’ll spend most of your time) is in order.

+ On the left is the list of repositories the client is tracking; you can add a
repository (either by cloning or attaching locally) by clicking the “+” icon
at the top of this area.

+ In the center is a commit-input area, which lets you input a commit mes-
sage, and select which files should be included. (On Windows, the com-
mit history is displayed directly below this; on Mac, it’s on a separate tab.)

+ On the right is a diff view, which shows what’s changed in your working
directory, or which changes were included in the selected commit.

The last thing to notice is the “Sync” button at the top-right, which is the
primary way you interact over the network.

You don’t need a GitHub account to use these tools. While they’re de-
signed to highlight GitHub’s service and recommended workflow, they
will happily work with any repository, and do network operations with
any Git host.

INSTALLATION

GitHub for Windows can be downloaded from https://windows.github.com,
and GitHub for Mac from https://mac.github.com. When the applications are
first run, they walk you through all the first-time Git setup, such as configuring
your name and email address, and both set up sane defaults for many common
configuration options, such as credential caches and CRLF behavior.

Both are “evergreen” - updates are downloaded and installed in the back-
ground while the applications are open. This helpfully includes a bundled ver-
sion of Git, which means you probably won’t have to worry about manually up-
dating it again. On Windows, the client includes a shortcut to launch Powershell
with Posh-git, which we’ll talk more about later in this chapter.

The next step is to give the tool some repositories to work with. The client
shows you a list of the repositories you have access to on GitHub, and can clone
them in one step. If you already have a local repository, just drag its directory
from the Finder or Windows Explorer into the GitHub client window, and it will
be included in the list of repositories on the left.
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RECOMMENDED WORKFLOW

Once it’s installed and configured, you can use the GitHub client for many com-
mon Git tasks. The intended workflow for this tool is sometimes called the “Git-
Hub Flow.” We cover this in more detail in “INoTik po6oTn GitHub”, but the gen-
eral gist is that (a) you’ll be committing to a branch, and (b) you’ll be syncing up
with a remote repository fairly regularly.

Branch management is one of the areas where the two tools diverge. On
Mac, there’s a button at the top of the window for creating a new branch:
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“Create Branch”
button on Mac.

| E;I-I master v

On Windows, this is done by typing the new branch’s name in the branch-
switching widget:
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Creating a branch
on Windows.

master -

P Manage

foobar x |

N
| # | Create foobar

EEEW ITIST |IT I AN im nrmTar

Once your branch is created, making new commits is fairly straightforward.
Make some changes in your working directory, and when you switch to the Git-
Hub client window, it will show you which files changed. Enter a commit mes-
sage, select the files you’d like to include, and click the “Commit” button (ctrl-
enter or 3-enter).

The main way you interact with other repositories over the network is
through the “Sync” feature. Git internally has separate operations for pushing,
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fetching, merging, and rebasing, but the GitHub clients collapse all of these into
one multi-step feature. Here’s what happens when you click the Sync button:

1. git pull --rebase. If this fails because of a merge conflict, fall back to
git pull --no-rebase.

2. git push.

This is the most common sequence of network commands when working in
this style, so squashing them into one command saves a lot of time.

SUMMARY

These tools are very well-suited for the workflow they’re designed for. Develop-
ers and non-developers alike can be collaborating on a project within minutes,
and many of the best practices for this kind of workflow are baked into the
tools. However, if your workflow is different, or you want more control over how
and when network operations are done, we recommend you use another client
or the command line.

Other GUIs

There are a number of other graphical Git clients, and they run the gamut from
specialized, single-purpose tools all the way to apps that try to expose every-
thing Git can do. The official Git website has a curated list of the most popular
clients at http://git-scm.com/downloads/guis. A more comprehensive list is
available on the Git wiki site, at https://git.wiki.kernel.org/index.php/Inter-
faces,_frontends,_and_tools#Graphical_Interfaces.

Git in Visual Studio

Starting with Visual Studio 2013 Update 1, Visual Studio users have a Git client
built directly into their IDE. Visual Studio has had source-control integration
features for quite some time, but they were oriented towards centralized, file-
locking systems, and Git was not a good match for this workflow. Visual Studio
2013’s Git support has been separated from this older feature, and the result is
a much better fit between Studio and Git.

To locate the feature, open a project that’s controlled by Git (or just git in-
it an existing project), and select View > Team Explorer from the menu. You’ll
see the “Connect” view, which looks a bit like this:
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Connecting to a Git
repository from
Team Explorer.

Tearn Explorer - Connect * 0
G ¥ D p
Connect | ConsoleApplication] (Local) N

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)
Mew v| Add v| Clene = | View Options =

0 ConsoleApplicationl | ChConsolefpplicationl
© libgit? | C:\libgit2

Tearn Explorer

Visual Studio remembers all of the projects you’ve opened that are Git-
controlled, and they’re available in the list at the bottom. If you don’t see the
one you want there, click the “Add” link and type in the path to the working di-
rectory. Double clicking on one of the local Git repositories leads you to the
Home view, which looks like Figure A-8. This is a hub for performing Git ac-
tions; when you’re writing code, you’ll probably spend most of your time in the
“Changes” view, but when it comes time to pull down changes made by your

teammates, you’ll use the “Unsynced Commits” and “Branches” views.
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4 Project 3o6paxeHHs 1-8.
The “Home” view

( :) Ch IVI B h . .
| = | ranches for a Git repository

in Visual Studio.
|T¢ Unsynced Commits |{a' Settings

4 Solutions
Branch: development = | New... | Open...

fad libgit2.sln | build

Visual Studio now has a powerful task-focused Ul for Git. It includes a linear
history view, a diff viewer, remote commands, and many other capabilities. For
complete documentation of this feature (which doesn’t fit here), go to http://
msdn.microsoft.com/en-us/library/hh850437.aspx.

Git in Eclipse

Eclipse ships with a plugin called Egit, which provides a fairly-complete inter-
face to Git operations. It’s accessed by switching to the Git Perspective (Window
> Open Perspective > Other..., and select “Git”).
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Eclipse’s EGit
environment.
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EGit comes with plenty of great documentation, which you can find by going
to Help > Help Contents, and choosing the “EGit Documentation” node from

the contents listing.

Git in Bash

If you’re a Bash user, you can tap into some of your shell’s features to make
your experience with Git a lot friendlier. Git actually ships with plugins for sever-
al shells, but it’s not turned on by default.

First, you need to get a copy of the contrib/completion/git-
completion.bash file out of the Git source code. Copy it somewhere handy,
like your home directory, and add this to your .bashrc:

~/git-completion.bash

Once that’s done, change your directory to a git repository, and type:

$ git chec<tab>
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...and Bash will auto-complete to git checkout. This works with all of Git’s
subcommands, command-line parameters, and remotes and ref names where
appropriate.

It’s also useful to customize your prompt to show information about the cur-
rent directory’s Git repository. This can be as simple or complex as you want,
but there are generally a few key pieces of information that most people want,
like the current branch, and the status of the working directory. To add these to
your prompt, just copy the contrib/completion/git-prompt.sh file from
Git’s source repository to your home directory, add something like this to
your .bashrc:

. ~/git-prompt.sh
export GIT_PS1_SHOWDIRTYSTATE=1
export PS1="\w$(__git_ps1 " (%s)")\S$ '

The \w means print the current working directory, the \$ prints the $ part of

the prompt, and __git_ps1 (%s)" calls the function provided by git-
prompt.sh with a formatting argument. Now your bash prompt will look like

this when you’re anywhere inside a Git-controlled project:

~/src/libgit2 (development *)$ I
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Customized bash
prompt.

Both of these scripts come with helpful documentation; take a look at the
contents of git-completion.bash and git-prompt.sh for more informa-
tion.

Git in Zsh

Git also ships with a tab-completion library for Zsh. Just copy contrib/
completion/git-completion.zsh to your home directory and source it from
your .zshrc. Zsh’s interface is a bit more powerful than Bash'’s:
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$ 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-1index -- copy files from index to working directory

cherry -- find commits not merged upstream

cherry-pick -- apply changes introduced by some existing commits

Ambiguous tab-completions aren’t just listed; they have helpful descrip-
tions, and you can graphically navigate the list by repeatedly hitting tab. This
works with Git commands, their arguments, and names of things inside the
repository (like refs and remotes), as well filenames and all the other things Zsh
knows how to tab-complete.

Zsh happens to be fairly compatible with Bash when it comes to prompt cus-
tomization, but it allows you to have a right-side prompt as well. To include the
branch name on the right side, add these lines to your ~/ . zshrc file:

setopt prompt_subst
. ~/git-prompt.sh
export RPROMPT=$'S$(__git_ps1l "%s")'

This results in a display of the current branch on the right-hand side of the
terminal window, whenever your shell is inside a Git repository. It looks a bit
like this:
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® 00 zsh A

.9

~/src/libgit2% I development
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Customized zsh
prompt.

Zsh is powerful enough that there are entire frameworks dedicated to mak-
ing it better. One of them is called “oh-my-zsh”, and it can be found at https://
github.com/robbyrussell/oh-my-zsh. oh-my-zsh’s plugin system comes with
powerful git tab-completion, and it has a variety of prompt “themes”, many of
which display version-control data. Figure A-12 is just one example of what can
be done with this system.

b development I
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An example of an
oh-my-zsh theme.

Git in Powershell

The standard command-line terminal on Windows (cmd. exe) isn’t really capa-
ble of a customized Git experience, but if you’re using Powershell, you're in
luck. A package called Posh-Git (https://github.com/dahlbyk/posh-git) pro-
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vides powerful tab-completion facilities, as well as an enhanced prompt to help
you stay on top of your repository status. It looks like this:

3obpaxeHHs 1-13. . .

Powershell with E posh~git ~ libgit2 [development] EI@

Posh-git.

C:x1ibgit2 [development

If you’ve installed GitHub for Windows, Posh-Git is included by default, and
all you have to do is add these lines to your profile.ps1 (which is usually lo-
cated in C:\Users\<username>\Documents\WindowsPowerShell):

. (Resolve-Path "$env:LOCALAPPDATA\GitHub\shell.ps1")
. Senv:github_posh_git\profile.example.ps1

If you’re not a GitHub for Windows user, just download a Posh-Git release
from (https://github.com/dahlbyk/posh-git), and uncompress it to the Win-
dowsPowershell directory. Then open a Powershell prompt as the administra-
tor, and do this:

> Set-ExecutionPolicy RemoteSigned -Scope CurrentUser -Confirm
> cd ~\Documents\WindowsPowerShell\posh-git
> .\install.ps1

This will add the proper line to your profile.ps1 file, and posh-git will be
active the next time you open your prompt.
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Summary
You’ve learned how to harness Git’s power from inside the tools that you use

during your everyday work, and also how to access Git repositories from your
own programs.
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Embedding Git in your
Applications

If your application is for developers, chances are good that it could benefit from
integration with source control. Even non-developer applications, such as
document editors, could potentially benefit from version-control features, and
Git’s model works very well for many different scenarios.

If you need to integrate Git with your application, you have essentially three
choices: spawning a shell and using the Git command-line tool; Libgit2; and
JGit.

Command-line Git

One option is to spawn a shell process and use the Git command-line tool to do
the work. This has the benefit of being canonical, and all of Git’s features are
supported. This also happens to be fairly easy, as most runtime environments
have a relatively simple facility for invoking a process with command-line argu-
ments. However, this approach does have some downsides.

One is that all the output is in plain text. This means that you’ll have to parse
Git’s occasionally-changing output format to read progress and result informa-
tion, which can be inefficient and error-prone.

Another is the lack of error recovery. If a repository is corrupted somehow, or
the user has a malformed configuration value, Git will simply refuse to perform
many operations.

Yet another is process management. Git requires you to maintain a shell en-
vironment on a separate process, which can add unwanted complexity. Trying
to coordinate many of these processes (especially when potentially accessing
the same repository from several processes) can be quite a challenge.
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Libgit2

© Another option at your disposal is to use Libgit2. Libgit2 is a dependency-free
implementation of Git, with a focus on having a nice API for use within other
programs. You can find it at http://libgit2.github.com.

First, let’s take a look at what the C API looks like. Here’s a whirlwind tour:

// Open a repository
git_repository *repo;
int error = git_repository_open(&repo, "/path/to/repository");

// Dereference HEAD to a commit

git_object *head_commit;

error = git_revparse_single(&head_commit, repo, "HEAD*{commit}");
git_commit *commit = (git_commit*)head_commit;

// Print some of the commit's properties

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);

// Cleanup
git_commit_free(commit);
git_repository_free(repo);

The first couple of lines open a Git repository. The git_repository type
represents a handle to a repository with a cache in memory. This is the simplest
method, for when you know the exact path to a repository’s working directory
or .git folder. There’s also the git_repository_open_ext which includes
options for searching, git_clone and friends for making a local clone of a re-
mote repository, and git_repository_init for creating an entirely new
repository.

The second chunk of code uses rev-parse syntax (see “[inkoBi nocunaHHa"
for more on this) to get the commit that HEAD eventually points to. The type
returned is a git_object pointer, which represents something that exists in
the Git object database for a repository. git_object is actually a “parent” type
for several different kinds of objects; the memory layout for each of the “child”
types is the same as for git_object, so you can safely cast to the right one. In
this case, git_object_type(commit) would return GIT_OBJ_COMMIT, so it’s
safe to cast to agit_commit pointer.

The next chunk shows how to access the commit’s properties. The last line
here uses a git_oid type; this is Libgit2’s representation for a SHA-1 hash.

From this sample, a couple of patterns have started to emerge:
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If you declare a pointer and pass a reference to it into a Libgit2 call, that
call will probably return an integer error code. A 0 value indicates success;
anything less is an error.

If Libgit2 populates a pointer for you, you’re responsible for freeing it.

If Libgit2 returns a const pointer from a call, you don’t have to free it, but
it will become invalid when the object it belongs to is freed.

Writing C is a bit painful.

That last one means it isn’t very probable that you’ll be writing C when using
Libgit2. Fortunately, there are a number of language-specific bindings available
that make it fairly easy to work with Git repositories from your specific language
and environment. Let’s take a look at the above example written using the Ruby
bindings for Libgit2, which are named Rugged, and can be found at 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

As you can see, the code is much less cluttered. Firstly, Rugged uses excep-

tions; it can raise things like ConfigError or ObjectError to signal error con-
ditions. Secondly, there’s no explicit freeing of resources, since Ruby is garbage-
collected. Let’s take a look at a slightly more complicated example: crafting a
commit from scratch

blob_id = repo.write("Blob contents", :blob) (1]

index = repo.index
index.read_tree(repo.head.target.tree)
index.add(:path => 'newfile.txt', :oid => blob_id) @

sig = {

}

:email => "bob@example.com",
:name => "Bob User",
:time => Time.now,

commit_id = Rugged::Commit.create(repo,

:tree => index.write_tree(repo), ©

rauthor => sig,

:committer => sig, (4)

:message => "Add newfile.txt", ()

:parents => repo.empty? ? [] : [ repo.head.target ].compact, @
:update_ref => 'HEAD', (7]
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)

commit = repo.lookup(commit_id) ©

@ Create a new blob, which contains the contents of a new file.

@ Populate the index with the head commit’s tree, and add the new file at the
path newfile. txt.

© This creates a new tree in the ODB, and uses it for the new commit.
@ We use the same signature for both the author and committer fields.
© The commit message.

O When creating a commit, you have to specify the new commit’s parents. This
uses the tip of HEAD for the single parent.

@ Rugged (and Libgit2) can optionally update a reference when making a com-
mit.

O The return value is the SHA-1 hash of a new commit object, which you can
then use to get a Commit object.

The Ruby code is nice and clean, but since Libgit2 is doing the heavy lifting,
this code will run pretty fast, too. If you’re not a rubyist, we touch on some oth-
er bindings in “Other Bindings”.

Advanced Functionality

Libgit2 has a couple of capabilities that are outside the scope of core Git. One
example is pluggability: Libgit2 allows you to provide custom “backends” for
several types of operation, so you can store things in a different way than stock
Git does. Libgit2 allows custom backends for configuration, ref storage, and the
object database, among other things.

Let’s take a look at how this works. The code below is borrowed from the set
of backend examples provided by the Libgit2 team (which can be found at
https://github.com/libgit2/libgit2-backends). Here’s how a custom backend
for the object database is set up:

git_odb *odb;
int error = git_odb_new(&odb); @

git_odb_backend *my_backend;
error = git_odb_backend_mine(&my_backend, /*.%*/); @
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error = git_odb_add_backend(odb, my backend, 1); ©
git_repository *repo;
error = git_repository_open(&repo, "some-path");

error = git_repository_set_odb(odb); @

(Note that errors are captured, but not handled. We hope your code is better
than ours.)

@ Initialize an empty object database (ODB) “frontend,” which will act as a
container for the “backends” which are the ones doing the real work.

@ |Initialize a custom ODB backend.
© Add the backend to the frontend.

O Open a repository, and set it to use our ODB to look up objects.

But what is this git_odb_backend_mine thing? Well, that’s the constructor
for your own ODB implementation, and you can do whatever you want in there,
so long as you fill in the git_odb_backend structure properly. Here’s what it
could look like:

typedef struct {
git_odb_backend parent;

// Some other stuff
void *custom_context;
} my_backend_struct;
int git_odb_backend_mine(git_odb_backend **backend_out, /*.*/)
{
my_backend_struct *backend;
backend = calloc(1, sizeof (my_backend_struct));
backend->custom_context = ..;
backend->parent.read = &my_backend__read;
backend->parent.read_prefix = &my_backend__read_prefix;

backend->parent.read_header = &my_backend__read_header;

!/
*backend_out = (git_odb_backend *) backend;

return GIT_SUCCESS;
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The subtlest constraint here is that my_backend_struct’s first member
must be a git_odb_backend structure; this ensures that the memory layout is
what the Libgit2 code expects it to be. The rest of it is arbitrary; this structure
can be as large or small as you need it to be.

The initialization function allocates some memory for the structure, sets up
the custom context, and then fills in the members of the parent structure that
it supports. Take a look at the include/git2/sys/odb_backend.h file in the
Libgit2 source for a complete set of call signatures; your particular use case will
help determine which of these you’ll want to support.

Other Bindings

Libgit2 has bindings for many languages. Here we show a small example using
a few of the more complete bindings packages as of this writing; libraries exist
for many other languages, including C++, Go, Node.js, Erlang, and the JVM, all
in various stages of maturity. The official collection of bindings can be found by
browsing the repositories at https://github.com/libgit2. The code we’ll write
will return the commit message from the commit eventually pointed to by
HEAD (sort of likegit log -1).

LIBGIT2SHARP

If you’re writing a .NET or Mono application, LibGit2Sharp (https://github.com/
libgit2/libgit2sharp) is what you’re looking for. The bindings are written in C#,
and great care has been taken to wrap the raw Libgit2 calls with native-feeling
CLR APIs. Here’s what our example program looks like:

new Repository(@"C:\path\to\repo").Head.Tip.Message;

For desktop Windows applications, there’s even a NuGet package that will
help you get started quickly.

OBJECTIVE-GIT

If your application is running on an Apple platform, you're likely using
Objective-C as your implementation language. Objective-Git (https://
github.com/libgit2/objective-git) is the name of the Libgit2 bindings for that
environment. The example program looks like this:

GTRepository *repo =
[[GTRepository alloc] : [NSURL : @"/path/to/repo"]
NSString *msg = [[[repo :NULL] resolvedTarget] message];
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Objective-git is fully interoperable with Swift, so don’t fear if you've left
Objective-C behind.

PYGIT2

The bindings for Libgit2 in Python are called Pygit2, and can be found at http://
www.pygit2.org/. Our example program:

pygit2.Repository("/path/to/repo") # open repository

.head # get the current branch

.peel(pygit2.Commit) # walk down to the commit

.message # read the message
Further Reading

Of course, a full treatment of Libgit2’s capabilities is outside the scope of this
book. If you want more information on Libgit2 itself, there’s APl documentation
at https://libgit2.github.com/libgit2, and a set of guides at https://
libgit2.github.com/docs. For the other bindings, check the bundled README
and tests; there are often small tutorials and pointers to further reading there.

JGit

If you want to use Git from within a Java program, there is a fully featured Git
library called JGit. JGit is a relatively full-featured implementation of Git written
natively in Java, and is widely used in the Java community. The JGit project is
under the Eclipse umbrella, and its home can be found at http://
www.eclipse.org/jgit.

Getting Set Up

There are a number of ways to connect your project with JGit and start writing
code against it. Probably the easiest is to use Maven - the integration is accom-
plished by adding the following snippet to the <dependencies> tag in your
pom.xml file:

<dependency>
<groupId>org.eclipse.jgit</groupId>
<artifactId>org.eclipse.jgit</artifactId>
<version>3.5.0.201409260305-r</version>
</dependency>
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The version will most likely have advanced by the time you read this; check
http://mvnrepository.com/artifact/org.eclipse.jgit/org.eclipse.jgit for upda-
ted repository information. Once this step is done, Maven will automatically ac-
quire and use the JGit libraries that you’ll need.

If you would rather manage the binary dependencies yourself, pre-built JGit
binaries are available from http://www.eclipse.org/jgit/download. You can
build them into your project by running a command like this:

javac -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App.java
java -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App

Plumbing

JGit has two basic levels of API: plumbing and porcelain. The terminology for
these comes from Git itself, and JGit is divided into roughly the same kinds of
areas: porcelain APIs are a friendly front-end for common user-level actions
(the sorts of things a normal user would use the Git command-line tool for),
while the plumbing APIs are for interacting with low-level repository objects di-
rectly.

The starting point for most JGit sessions is the Repository class, and the
first thing you’ll want to do is create an instance of it. For a filesystem-based
repository (yes, JGit allows for other storage models), this is accomplished us-
ing FileRepositoryBuilder:

// Create a new repository

Repository newlyCreatedRepo = FileRepositoryBuilder.create(
new File("/tmp/new_repo/.git"));

newlyCreatedRepo.create();

// Open an existing repository

Repository existingRepo = new FileRepositoryBuilder()
.setGitDir(new File("my_repo/.git"))
.build();

The builder has a fluent API for providing all the things it needs to find a Git
repository, whether or not your program knows exactly where it’s located. It
can use environment variables (.readEnvironment()), start from a place in
the working directory and search (.setWorkTree(..).findGitDir()), or just
open a known .git directory as above.

Once you have a Repository instance, you can do all sorts of things with it.
Here’s a quick sampling:
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// Get a reference
Ref master = repo.getRef("master");

// Get the object the reference points to
ObjectId masterTip = master.getObjectId();

// Rev-parse
ObjectId obj = repo.resolve("HEAD {tree}");

// Load raw object contents
ObjectLoader loader = repo.open(masterTip);
loader.copyTo(System.out);

// Create a branch

RefUpdate createBranchl = repo.updateRef("refs/heads/branchi");
createBranchl.setNewObjectId(masterTip);
createBranchl.update();

// Delete a branch

RefUpdate deleteBranchl = repo.updateRef("refs/heads/branch1");
deleteBranchil.setForceUpdate(true);

deleteBranchl.delete();

// Config
Config cfg = repo.getConfig();
String name = cfg.getString("user", null, "name");

There’s quite a bit going on here, so let’s go through it one section at a time.

The first line gets a pointer to the master reference. JGit automatically grabs
the actual master ref, which lives at refs/heads/master, and returns an ob-
ject that lets you fetch information about the reference. You can get the name
(.getName()), and either the target object of a direct reference (.getObjec-
tId()) or the reference pointed to by a symbolic ref (.getTarget()). Ref ob-
jects are also used to represent tag refs and objects, so you can ask if the tag is
“peeled,” meaning that it points to the final target of a (potentially long) string
of tag objects.

The second line gets the target of the master reference, which is returned as
an Objectld instance. Objectld represents the SHA-1 hash of an object, which
might or might not exist in Git’s object database. The third line is similar, but
shows how JGit handles the rev-parse syntax (for more on this, see “linkosi
nocunaHHs’); you can pass any object specifier that Git understands, and JGit
will return either a valid Objectld for that object, or null.

The next two lines show how to load the raw contents of an object. In this
example, we call ObjectLoader.copyTo() to stream the contents of the ob-
ject directly to stdout, but ObjectLoader also has methods to read the type and
size of an object, as well as return it as a byte array. For large objects
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(where .isLarge() returns true), you can call .openStream() to get an
InputStream-like object that can read the raw object data without pulling it all
into memory at once.

The next few lines show what it takes to create a new branch. We create a
RefUpdate instance, configure some parameters, and call .update() to trigger
the change. Directly following this is the code to delete that same branch. Note
that .setForceUpdate(true) is required for this to work; otherwise the .de-
lete() call will return REJECTED, and nothing will happen.

The last example shows how to fetch the user.name value from the Git con-
figuration files. This Config instance uses the repository we opened earlier for
local configuration, but will automatically detect the global and system config-
uration files and read values from them as well.

This is only a small sampling of the full plumbing API; there are many more
methods and classes available. Also not shown here is the way JGit handles er-
rors, which is through the use of exceptions. JGit APIs sometimes throw stan-
dard Java exceptions (such as IOException), but there are a host of JGit-
specific exception types that are provided as well (such as NoRemoteReposti-
toryException, CorruptObjectException, and NoMergeBaseException).

Porcelain

The plumbing APIs are rather complete, but it can be cumbersome to string
them together to achieve common goals, like adding a file to the index, or mak-
ing a new commit. JGit provides a higher-level set of APIs to help out with this,
and the entry point to these APIs is the Git class:

Repository repo;
// construct repo...
Git git = new Git(repo);

The Git class has a nice set of high-level builder-style methods that can be
used to construct some pretty complex behavior. Let’s take a look at an exam-
ple - doing something like git 1s-remote:

CredentialsProvider cp = new UsernamePasswordCredentialsProvider("username", "p4ssw
Collection<Ref> remoteRefs = git.lsRemote()

.setCredentialsProvider(cp)

.setRemote("origin")

.setTags(true)

.setHeads(false)

.call();
for (Ref ref : remoteRefs) {
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System.out.println(ref.getName() + " -> " + ref.getObjectId().name());
}

This is a common pattern with the Git class; the methods return a command
object that lets you chain method calls to set parameters, which are executed
when you call .call(). In this case, we're asking the origin remote for tags,
but not heads. Also notice the use of a CredentialsProvider object for au-
thentication.

Many other commands are available through the Git class, including but not
limited to add, blame, commit, clean, push, rebase, revert, and reset.

Further Reading

This is only a small sampling of JGit’s full capabilities. If you're interested and
want to learn more, here’s where to look for information and inspiration:

« The official JGit API documentation is available online at http://down-
load.eclipse.org/jgit/docs/latest/apidocs. These are standard Javadoc,
so your favorite JVM IDE will be able to install them locally, as well.

« The JGit Cookbook at https://github.com/centic9/jgit-cookbook has
many examples of how to do specific tasks with JGit.

« There are several good resources pointed out at http://stackover-
flow.com/questions/6861881.
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Git Commands

Throughout the book we have introduced dozens of Git commands and have
tried hard to introduce them within something of a narrative, adding more
commands to the story slowly. However, this leaves us with examples of usage
of the commands somewhat scattered throughout the whole book.

In this appendix, we’ll go through all the Git commands we addressed
throughout the book, grouped roughly by what they’re used for. We'll talk
about what each command very generally does and then point out where in the
book you can find us having used it.

Setup and Config

There are two commands that are used quite a lot, from the first invocations of
Git to common every day tweaking and referencing, the config and help com-
mands.

git config

Git has a default way of doing hundreds of things. For a lot of these things, you
can tell Git to default to doing them a different way, or set your preferences.
This involves everything from telling Git what your name is to specific terminal
color preferences or what editor you use. There are several files this command
will read from and write to so you can set values globally or down to specific
repositories.

The git config command has been used in nearly every chapter of the
book.

In “INovaTtkoBe HanawTyBaHHA Git” we used it to specify our name, email
address and editor preference before we even got started using Git.

In “INceBOoHiMK Git” we showed how you could use it to create shorthand
commands that expand to long option sequences so you don’t have to type
them every time.

575



In “Iepe6a3oByBaHHA" we used it to make - - rebase the default when you
rungit pull.

In “36epexeHHs noceigveHHs (credential)” we used it to set up a default
store for your HTTP passwords.

In “Keyword Expansion” we showed how to set up smudge and clean filters
on content coming in and out of Git.

Finally, basically the entirety of “KoHdirypaujs Git” is dedicated to the
command.

git help

The git help command is used to show you all the documentation shipped
with Git about any command. While we’re giving a rough overview of most of
the more popular ones in this appendix, for a full listing of all of the possible
options and flags for every command, you can always run git help <com-
mand>.

We introduced the git help command in “OTpumaHHs gonomorn” and
showed you how to use it to find more information about the git shell in
“HanawTyBaHHs CepBepy”.

Getting and Creating Projects

There are two ways to get a Git repository. One is to copy it from an existing
repository on the network or elsewhere and the other is to create a new one in
an existing directory.

gitinit

To take a directory and turn it into a new Git repository so you can start version
controlling it, you can simply run git init.

We first introduce this in “CTBOpeHHs Git-penositopis”, where we show
creating a brand new repository to start working with.

We talk briefly about how you can change the default branch from “master”
in “BinoaneHi rinkn”.

We use this command to create an empty bare repository for a server in
“PoO3MilLleHHs1 O4M1LLIEHOrO CXOBULLA Ha cepBep”.

Finally, we go through some of the details of what it actually does behind
the scenes in “CaHTexHika Ta nopuensHa”.
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git clone

The git clone command is actually something of a wrapper around several
other commands. It creates a new directory, goes into it and runs git initto
make it an empty Git repository, adds a remote (git remote add) to the URL
that you pass it (by default named origin), runs a git fetch from that re-
mote repository and then checks out the latest commit into your working direc-
tory with git checkout.

The git clone command is used in dozens of places throughout the book,
but we’ll just list a few interesting places.

It's basically introduced and explained in “KrnoHyBaHHsA iCHyto4Oro
penoauTtopito”, where we go through a few examples.

In “OTpumaHHsA Git Ha cepBepi” we look at using the - -bare option to cre-
ate a copy of a Git repository with no working directory.

In “INakyBaHHA" we use it to unbundle a bundled Git repository.

Finally, in “KnoHyBaHHA npoekTy 3 nigmoaynsmui” we learn the --
recursive option to make cloning a repository with submodules a little sim-
pler.

Though it’s used in many other places through the book, these are the ones
that are somewhat unique or where it is used in ways that are a little different.

Basic Snapshotting

For the basic workflow of staging content and committing it to your history,
there are only a few basic commands.

git add

The git add command adds content from the working directory into the stag-
ing area (or “index”) for the next commit. When the git commit command is
run, by default it only looks at this staging area, so git add is used to craft
what exactly you would like your next commit snapshot to look like.

This command is an incredibly important command in Git and is mentioned
or used dozens of times in this book. We’'ll quickly cover some of the unique
uses that can be found.

We first introduce and explain git add in detail in “KoHTpontoBaHHs
HoBMX chaiinis”.

We mention how to use it to resolve merge conflicts in “OcHoBM KOHIKTIB
3nuBaHHA".
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We go over using it to interactively stage only specific parts of a modified file
in “IlHTepakTMBHe iHAEKCYBaHHA".

Finally, we emulate it at a low level in “Tree Objects”, so you can get an idea
of what it’s doing behind the scenes.

git status

The git status command will show you the different states of files in your
working directory and staging area. Which files are modified and unstaged and
which are staged but not yet committed. In its normal form, it also will show
you some basic hints on how to move files between these stages.

We first cover status in “llepesipka ctarycy Bawwux cannis”, both in its
basic and simplified forms. While we use it throughout the book, pretty much
everything you can do with the git status command is covered there.

git diff

The git diff command is used when you want to see differences between
any two trees. This could be the difference between your working environment
and your staging area (git diff by itself), between your staging area and your
last commit (git diff --staged), or betweentwo commits (git diff mas-
ter branchB).

We first look at the basic uses of git diff in “[Nepernsag Bawux gogaHmnx
Ta HegopaHux 3MiH”, where we show how to see what changes are staged and
which are not yet staged.

We use it to look for possible whitespace issues before committing with the
- -check option in “Commit Guidelines”.

We see how to check the differences between branches more effectively with
thegit diff A...Bsyntaxin “Determining What Is Introduced”.

We use it to filter out whitespace differences with -b and how to compare
different stages of conflicted files with --theirs, --ours and --base in
“CknagHe 3nuTTa”.

Finally, we use it to effectively compare submodule changes with --
submodule in “OcHoBu nigMoaynis”.

git difftool
The git difftool command simply launches an external tool to show you

the difference between two trees in case you want to use something other than
the builtin git diff command.
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We only briefly mention this in “lNepernsg Bawwvx gogaHUX Ta He[ogaHuxX
3MiH”.

git commit

The git commit command takes all the file contents that have been staged
with git add and records a new permanent snapshot in the database and then
moves the branch pointer on the current branch up to it.

We first cover the basics of committing in “36epexeHHs1 Balwmnx 3MiH y
KomiTax”. There we also demonstrate how to use the -a flag to skip the git
add step in daily workflows and how to use the -m flag to pass a commit mes-
sage in on the command line instead of firing up an editor.

In “CkacyBaHHsi peveii” we cover using the --amend option to redo the
most recent commit.

In “T'inkun y kinbkox crioBax”, we go into much more detail about what git
commit does and why it does it like that.

We looked at how to sign commits cryptographically with the -S flag in
“IMigpnucaHHs KOMITIB”.

Finally, we take a look at what the git commit command does in the back-
ground and how it’s actually implemented in “Commit Objects”.

git reset

The git reset command is primarily used to undo things, as you can possibly
tell by the verb. It moves around the HEAD pointer and optionally changes the
index or staging area and can also optionally change the working directory if
you use --hard. This final option makes it possible for this command to lose
your work if used incorrectly, so make sure you understand it before using it.

We first effectively cover the simplest use of git reset in “Buny4aHHs
daiina 3 iHgekcy”, where we use it to unstage a file we had run git add on.

We then cover it in quite some detail in “YcBigomneHHs ckugaHHs (reset)”,
which is entirely devoted to explaining this command.

We use git reset --hard to abort a merge in “lNpuUnuHeHHs 3nuUTTS”,
where we also use git merge --abort, whichis a bit of a wrapper for the git
reset command.
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gitrm

The git rm command is used to remove files from the staging area and work-

ing directory for Git. It is similar to git add in that it stages a removal of a file
for the next commit.

We cover the git rm command in some detail in “Removing Files”, includ-
ing recursively removing files and only removing files from the staging area but
leaving them in the working directory with - -cached.

The only other differing use of git rmin the book is in “Removing Ob-
jects” where we briefly use and explain the - -ignore-unmatch when running
git filter-branch, which simply makes it not error out when the file we are
trying to remove doesn’t exist. This can be useful for scripting purposes.

gitmv

The git mv command is a thin convenience command to move a file and then
rungit addonthenew fileand git rmon the oldfile.
We only briefly mention this command in “epecyBaHHs daiinis”.

gitclean

The git clean command is used to remove unwanted files from your working
directory. This could include removing temporary build artifacts or merge con-
flict files.

We cover many of the options and scenarios in which you might used the
clean command in “OuunLleHHsA poGoYoi aupekTopii”.

Branching and Merging

There are just a handful of commands that implement most of the branching
and merging functionality in Git.

git branch

The git branch command is actually something of a branch management
tool. It can list the branches you have, create a new branch, delete branches
and rename branches.

Most of Chapter 3 is dedicated to the branch command and it’s used
throughout the entire chapter. We first introduce it in “CTBOpeHHs HOBOI
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rinkn” and we go through most of its other features (listing and deleting) in
“YnpaBniHHA rinkamun’.

In “BigcnigkoByBaHi rinikn” we use the git branch -u option to set up a
tracking branch.

Finally, we go through some of what it does in the background in “Git Refer-
ences”.

git checkout

The git checkout command is used to switch branches and check content
out into your working directory.

We first encounter the command in “lNepekntoyeHHs rinok” along with the
git branch command.

We see how to use it to start tracking branches with the --track flag in
“BigcnigkoByBaHi Finku”.

We use it to reintroduce file conflicts with --conflict=diff3 in
“OTpUMaHHS Npu KoHdnikTax”.

We go into closer detail on its relationship with git reset in
“YcBiOMNEHHs ckuaaHHs (reset)”.

Finally, we go into some implementation detail in “The HEAD”.

git merge

The git merge toolis used to merge one or more branches into the branch you
have checked out. It will then advance the current branch to the result of the
merge.

The git merge command was first introduced in “OCHOBU ranyeHHs”.
Though it is used in various places in the book, there are very few variations of
the merge command — generally just git merge <branch> with the name of
the single branch you want to merge in.

We covered how to do a squashed merge (where Git merges the work but
pretends like it’s just a new commit without recording the history of the branch
you’re merging in) at the very end of “Forked Public Project”.

We went over a lot about the merge process and command, including the -
Xignore-space-change command and the - -abort flag to abort a problem
merge in “CknagHe anuTTa”.

We learned how to verify signatures before merging if your project is using
GPG signing in “TlignncaHHs KOMITIB”.

Finally, we learned about Subtree merging in “3nuBaHHA niggepes”.
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git mergetool

The git mergetool command simply launches an external merge helper in
case you have issues with a merge in Git.

We mention it quickly in “OcHoBu KOH(NIKTIB 3nMBaHHA" and go into de-
tail on how to implement your own external merge tool in “External Merge
and Diff Tools”.

git log

The git log command is used to show the reachable recorded history of a
project from the most recent commit snapshot backwards. By default it will on-
ly show the history of the branch you’re currently on, but can be given different
or even multiple heads or branches from which to traverse. It is also often used
to show differences between two or more branches at the commit level.

This command is used in nearly every chapter of the book to demonstrate
the history of a project.

We introduce the command and cover it in some depth in “lNepernsag
icTopii komiTiB”. There we look at the -p and - -stat option to get an idea of
what was introduced in each commit and the --pretty and --oneline op-
tions to view the history more concisely, along with some simple date and au-
thor filtering options.

In “CTBOpPEHHSA HOBOI Tinku” we use it with the - -decorate option to easi-
ly visualize where our branch pointers are located and we also use the - -graph
option to see what divergent histories look like.

In “Private Small Team” and “IHTepBanu KomitiB” we cover the bran-
chA. .branchB syntax to use the git log command to see what commits are
unique to a branch relative to another branch. In “IHTepBanu komiTiB” we go
through this fairly extensively.

In “XypHan a3nueaHHA" and “TloTpiiiHa Kpanka™ we cover using the bran-
chA...branchB format and the --left-right syntax to see what is in one
branch or the other but not in both. In “XXypHan anueaHHA” we also look at
how to use the - -merge option to help with merge conflict debugging as well
as using the - -cc option to look at merge commit conflicts in your history.

In “Ckopo4eHHs reflog (kypHarn nocunaHb)” we use the -g option to view
the Git reflog through this tool instead of doing branch traversal.

In “INowyk” we look at using the -S and -L options to do fairly sophistica-
ted searches for something that happened historically in the code such as see-
ing the history of a function.
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In “lNianMcaHHs koMmiTiB” we see how to use - -show-signature to add a
validation string to each commit in the git log output based on if it was valid-
ly signed or not.

git stash

The git stash command is used to temporarily store uncommitted work in
order to clean out your working directory without having to commit unfinished
work on a branch.

This is basically entirely covered in “XoBaHHsI Ta YALLEHHS”.

git tag

The git tag command is used to give a permanent bookmark to a specific
point in the code history. Generally this is used for things like releases.

This command is introduced and covered in detail in “TeryBaHHa” and we
use itin practice in “Tagging Your Releases”.

We also cover how to create a GPG signed tag with the -s flag and verify one
with the -v flag in “llignncaHHsa npaui”.

Sharing and Updating Projects

There are not very many commands in Git that access the network, nearly all of
the commands operate on the local database. When you are ready to share
your work or pull changes from elsewhere, there are a handful of commands
that deal with remote repositories.

git fetch

The git fetch command communicates with a remote repository and fetches
down all the information that is in that repository that is not in your current one
and stores it in your local database.

We first look at this command in “OTpumanHs (fetching) Ta 3atarysaHHs
(pulling) 3 Bawwmx BigaaneHux cxosuly” and we continue to see examples
of it use in “BipgpaneHi rinku”.

We also use it in several of the examples in “Contributing to a Project”.

We use it to fetch a single specific reference that is outside of the default
space in “TIocunanHs (Refs) 3anuTie Ha Nyn” and we see how to fetch from a
bundle in “lMakyBaHHA".
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We set up highly custom refspecs in order to make git fetch do something
a little different than the default in “The Refspec”.

git pull

The git pull command is basically a combination of the git fetch and git
merge commands, where Git will fetch from the remote you specify and then
immediately try to merge it into the branch you’re on.

We introduce it quickly in “OtpumanHsa (fetching) Ta 3aTaryBaHHsA
(pulling) 3 Bawwmx BigaaneHux cxosuly” and show how to see what it will
merge if you run it in “OrnsgaHHA BigAaneHoro cxosuwa’.

We also see how to use it to help with rebasing difficulties in
“IMepebasoByiics konu nepebasoByeLuca”.

We show how to use it with a URL to pull in changes in a one-off fashion in
“Checking Out Remote Branches”.

Finally, we very quickly mention that you can use the --verify-
signatures option to it in order to verify that commits you are pulling have
been GPG signed in “TlignnucaHHsa KoMmiTiB”.

git push

The git push command is used to communicate with another repository, cal-
culate what your local database has that the remote one does not, and then
pushes the difference into the other repository. It requires write access to the
other repository and so normally is authenticated somehow.

We first look at the git push command in “HagcunaHHsa smiH oo Bawimx
BigJaneHnx cxoBuLy”. Here we cover the basics of pushing a branch to a re-
mote repository. In “HagcunanHa™ we go a little deeper into pushing specific
branches and in “BiacniakoByBaHi rinku” we see how to set up tracking
branches to automatically push to. In “BupansHHs BigaaneHux rinok” we use
the - -delete flag to delete a branch on the server with git push.

Throughout “Contributing to a Project” we see several examples of using
git push to share work on branches through multiple remotes.

We see how to use it to share tags that you have made with the - -tags op-
tion in “Po3noBclomkeHHs TeriB”.

In “[My6nikauis 3MiH 3 nigMoayna” we use the - -recurse-submodules
option to check that all of our submodules work has been published before
pushing the superproject, which can be really helpful when using submodules.

584 C, Git Commands



In “Other Client Hooks” we talk briefly about the pre-push hook, which is
a script we can setup to run before a push completes to verify that it should be
allowed to push.

Finally, in “Pushing Refspecs” we look at pushing with a full refspec instead
of the general shortcuts that are normally used. This can help you be very spe-
cific about what work you wish to share.

git remote

The git remote command is a management tool for your record of remote re-
positories. It allows you to save long URLs as short handles, such as “origin” so
you don’t have to type them out all the time. You can have several of these and
thegit remote command is used to add, change and delete them.

This command is covered in detail in “B3aemopisa 3 sigganeHumm
cxosuwamm’, including listing, adding, removing and renaming them.

It is used in nearly every subsequent chapter in the book too, but always in
the standard git remote add <name> <url>format.

git archive

The git archive command is used to create an archive file of a specific snap-
shot of the project.

We use git archive to create a tarball of a project for sharing in “Prepar-
ing a Release”.

git submodule

The git submodule command is used to manage external repositories within
a normal repositories. This could be for libraries or other types of shared re-
sources. The submodule command has several sub-commands (add, update,
sync, etc) for managing these resources.

This command is only mentioned and entirely covered in “ITigmogyni”.
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Inspection and Comparison

git show

The git show command can show a Git object in a simple and human reada-
ble way. Normally you would use this to show the information about a tag or a
commit.

We first use it to show annotated tag information in “AHoTOBaHi Tern”.

Later we use it quite a bit in “Bubip peBisiii” to show the commits that our
various revision selections resolve to.

One of the more interesting things we do with git show is in “lNoBTOpHE
3nuTTAa dpaiina BpyuHy” to extract specific file contents of various stages dur-
ing a merge conflict.

git shortlog

The git shortlog command is used to summarize the output of git log. It
will take many of the same options that the git log command will but instead
of listing out all of the commits it will present a summary of the commits grou-
ped by author.

We showed how to use it to create a nice changelogin “The Shortlog”.

git describe

The git describe command is used to take anything that resolves to a com-
mit and produces a string that is somewhat human-readable and will not
change. It’s a way to get a description of a commit that is as unambiguous as a
commit SHA-1 but more understandable.

We use git describe in “Generating a Build Number” and “Preparing a
Release” to get a string to name our release file after.

Debugging

Git has a couple of commands that are used to help debug an issue in your
code. This ranges from figuring out where something was introduced to figuring
out who introduced it.
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git bisect

The git bisect toolis an incredibly helpful debugging tool used to find which
specific commit was the first one to introduce a bug or problem by doing an au-
tomatic binary search.

It is fully covered in “[BilikoBuin nowyk” and is only mentioned in that sec-
tion.

git blame

The git blame command annotates the lines of any file with which commit
was the last one to introduce a change to each line of the file and what person
authored that commit. This is helpful in order to find the person to ask for more
information about a specific section of your code.

It is covered in “AHoTaLis darina” and is only mentioned in that section.

git grep

The git grep command can help you find any string or regular expression in
any of the files in your source code, even older versions of your project.
Itis covered in “Git Grep” and is only mentioned in that section.

Patching

A few commands in Git are centered around the concept of thinking of commits
in terms of the changes they introduce, as though the commit series is a series
of patches. These commands help you manage your branches in this manner.

git cherry-pick

The git cherry-pick command is used to take the change introduced in a
single Git commit and try to re-introduce it as a new commit on the branch
you’re currently on. This can be useful to only take one or two commits from a
branch individually rather than merging in the branch which takes all the
changes.

Cherry picking is described and demonstrated in “Rebasing and Cherry
Picking Workflows”.
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git rebase

The git rebase command is basically an automated cherry-pick. It deter-
mines a series of commits and then cherry-picks them one by one in the same
order somewhere else.

Rebasing is covered in detail in “INepebasoByBaHHa”, including covering
the collaborative issues involved with rebasing branches that are already pub-
lic.

We use it in practice during an example of splitting your history into two sep-
arate repositories in “3amiHa”, using the - -onto flag as well.

We go through running into a merge conflict during rebasing in “Rerere”.

We also use it in an interactive scripting mode with the -1 option in “3miHa
[OeKinbkoxX NoBiAoOMMEeHb KOMITIB”.

git revert

The git revert command is essentially a reverse git cherry-pick. It cre-
ates a new commit that applies the exact opposite of the change introduced in
the commit you’re targeting, essentially undoing or reverting it.

We use this in “BuBepTaHHs komiTy” to undo a merge commit.

Email

Many Git projects, including Git itself, are entirely maintained over mailing lists.
Git has a number of tools built into it that help make this process easier, from
generating patches you can easily email to applying those patches from an
email box.

git apply

The git apply command applies a patch created with the git diff or even
GNU diff command. It is similar to what the patch command might do with a
few small differences.

We demonstrate using it and the circumstances in which you might do so in
“Applying Patches from E-mail”.
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gitam

The git am command is used to apply patches from an email inbox, specifical-
ly one that is mbox formatted. This is useful for receiving patches over email
and applying them to your project easily.

We covered usage and workflow around git amin “Applying a Patch with
am” including using the - -resolved, -1 and -3 options.

There are also a number of hooks you can use to help with the workflow
around git amand they are all covered in “E-mail Workflow Hooks”.

We also use it to apply patch formatted GitHub Pull Request changes in
“I'NoBiAOMMEHHS €MNEKTPOHHOO MOLLTOK”.

git format-patch

The git format-patch command is used to generate a series of patches in
mbox format that you can use to send to a mailing list properly formatted.

We go through an example of contributing to a project using the git
format-patch toolin “Public Project over E-Mail”.

gitimap-send

The git imap-send command uploads a mailbox generated with git
format-patchinto an IMAP drafts folder.

We go through an example of contributing to a project by sending patches
with the git imap-send toolin “Public Project over E-Mail”.

git send-email

The git send-email command is used to send patches that are generated
with git format-patch over email.

We go through an example of contributing to a project by sending patches
with the git send-email toolin “Public Project over E-Mail”.

git request-pull

Thegit request-pull command is simply used to generate an example mes-
sage body to email to someone. If you have a branch on a public server and
want to let someone know how to integrate those changes without sending the
patches over email, you can run this command and send the output to the per-
son you want to pull the changes in.
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We demonstrate how to use git request-pull to generate a pull message
in “Forked Public Project”.

External Systems

Git comes with a few commands to integrate with other version control sys-
tems.

git svn

The git svn command is used to communicate with the Subversion version
control system as a client. This means you can use Git to checkout from and
commit to a Subversion server.

This command is covered in depth in “Git and Subversion”.

git fast-import

For other version control systems or importing from nearly any format, you can
use git fast-import to quickly map the other format to something Git can
easily record.

This command is covered in depth in “A Custom Importer”.

Administration

If you’re administering a Git repository or need to fix something in a big way, Git
provides a number of administrative commands to help you out.

git gc

The git gc command runs “garbage collection” on your repository, removing
unnecessary files in your database and packing up the remaining files into a
more efficient format.

This command normally runs in the background for you, though you can
manually run it if you wish. We go over some examples of this in “Mainte-
nance”.
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git fsck

The git fsck command is used to check the internal database for problems or
inconsistencies.

We only quickly use this once in “Data Recovery” to search for dangling ob-
jects.

git reflog

The git reflog command goes through a log of where all the heads of your
branches have been as you work to find commits you may have lost through
rewriting histories.

We cover this command mainly in “CkopoyeHHs reflog (xypHan
nocunaxe)”, where we show normal usage to and how to use git log -gto
view the same information with git log output.

We also go through a practical example of recovering such a lost branch in
“Data Recovery”.

git filter-branch

The git filter-branch command is used to rewrite loads of commits ac-
cording to certain patterns, like removing a file everywhere or filtering the en-
tire repository down to a single subdirectory for extracting a project.

In “BunydeHHs daiina 3 koXHoro komity” we explain the command and
explore several different options such as --commit-filter, --
subdirectory-filter and --tree-filter.

In “Git-p4” and “TFS” we use it to fix up imported external repositories.

Plumbing Commands

There were also quite a number of lower level plumbing commands that we en-
countered in the book.

The first one we encounter is 1s-remote in “INocunaHHa (Refs) 3anuTiB Ha
Myn” which we use to look at the raw references on the server.

We use 1s-files in “lNoBTOpHE 3nuTTA dhaina Bpy4Hy”, “Rerere” and
“lHgekc” to take a more raw look at what your staging area looks like.

We also mention rev-parse in “I'inkoBi nocunaHHA" to take just about any
string and turn it into an object SHA-1.
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However, most of the low level plumbing commands we cover are in Chap-
ter 10, which is more or less what the chapter is focused on. We tried to avoid
use of them throughout most of the rest of the book.
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