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Pro Git



P edmluva Scotta Chacona

Vitejte u druhého vydani knihy Pro Git. Prvni vydani bylo publikovano p ed vice ne ty mi lety
[Pozn.p ekl:Origindli eskyp eklad prvniedice vy ly v roce 2009. Druhé vyddani origindlu vy lo
v roce 2014.]. Od té doby se objevila ada zm n, ale mnoho d le itychv ciz stalo zachovano.
V t ina zdkladnich p ikaz a koncept z stala dodnes v platnosti, proto e tym systému Git
odvadi fantastickou prdci, aby zachoval zp tnou kompatibilitu. Z komunity systému Git p esto
vze lon kolik vyznamnych p idavk azm n.Druhé vyddni knihy set mtozm nam v nujea
sna 1se o to, aby byl pronovéhou ivatele obsah knihyu ite n j 1.

V dob psani prvniho vydani byl Git je t ndastrojem pom rn obti n pou itelnym a sotva
p ijimanym i z pohledu skalnich vyvoja . V ur itych kruzich si za inal ziskavat jméno, ale
zdaleka nedosahoval v udyp i{tomnosti, jakou m eme pozorovat nyni. Od té doby jej p ijaly
tém v echny Open Source komunity. Git u inil neuv  itelny pokrok ve spojeni s Windows, ve
vzniku grafickych u ivatelskych rozhrani pro v echny platformy, v podpo e integrovanych
vyvojovych prost edi (IDE) a v pou itelnosti pro podnikani. V knize Pro Git vydané p ed ty mi
lety nenajdete tém nic, co by s tim souviselo. Jednim z hlavnich cil nového vydani je zminka o
v echt chtonovych oblastech zajmu v komunit Git.

Prudky nar st zaznamenala samotnd komunita kolem Open Source, kterd Git vyu iva. Kdy jsem
p edtém p tilety usedal k psani této knihy (chvili mi trvalo, ne prvni verze spat ila sv tlo
sv ta), za al jsem zrovna pracovat v tém nezndmé spole nosti, kterd za ala vyvijet webovy
server pro hostovani Gitu, zvany GitHub. V dob spu t ni jej pou ivalo mo nd pdr tisic lidi a
vyvijeli jsme ho ty 1. Vdob , kdy pi itutop edmluvu, ozndmil GitHub 10milionty hostovany
projekt s tém 5 miliény registrovanych vyvojd skychu t asvicene 230zam stnanci. A
u se vam to libi nebo ne, GitHub vyznamn ovlivnil Open Source komunitu zp sobem, ktery byl v
dob psani prvniho vydani st ip edstavitelny.

V p vodni verzi Pro Git jsem o GitHub napsal malou podkapitolu jako p iklad hostovani Gitu. Nikdy
jsem z toho nem 1 dobry pocit. Nesed lomi, epi ion em, co bylo v podstat komunitnim
prost edkem, a p itom jsem sou asn psal o roli své firmy. I kdy stadle nemam dobry pocit z
uvedeného konfliktu zajm ,d le itosti GitHub pro komunitu kolem systému Git se nedd vyhnout.
Rozhodl jsem se, e misto p ikladu pou iti hostovaného systému Git, zm nim tuto 4ast knihy v
podrobn j 1 popis toho, co GitHub je a jak jej efektivn pou ivat. Pokud se chcete nau it, jak
pou ivat Git, pak znalost toho, jak pou ivat GitHub, vim pom e stat se sou 4asti obrovské
komunity, co je cenné nezavisle na tom, jaky hostovany Git si vyberete prova vlastni kod.

Dal i velkou zm nu od prvniho vydani knihy byl vyvoj a vzestup HTTP protokolu pro si ové
transakce systému Git. V. t inap iklad v knize bylazm n na zpou iti SSH na pou iti HTTP,
proto e je to mnohem jednodu L.

Bylo u asné pozorovat, jak b hem n Kkolika minulych let Git vyrostl z pom rn obskurniho
systému v systém pro spravu verzi, ktery v podstat dominuje vyvoji v oblasti komer nii v oblasti
Open Source. Mam radost z toho, e si kniha Pro Git vedla tak dob e a e se jako jedna z mala
technickych publikaci na trhu stala pom rn usp nouapln Open Source.



Doufam, e se vam aktualizované vydani Pro Git bude libit.



P edmluva Bena Strauba

Prvni vyddani této knihy zp sobilo, e jsem systému Git propadl. Uvedla m do stylu programovani,
p 1ikterém jsem secitilp irozen jine wup Istup ,skterymijsem se do té doby potkal. V té dob

u jsem n kolik let pracoval jako vyvoja , ale tohle byl bod zvratu, ktery m nasm roval na
mnohem zajimav j 1icestu,ne pokteréjsem elp ed tim.

Ate ,pon kolika letech, jsem p isp vatelem hlavni implementace systému Git, pracoval jsem pro
nejv t 1spole nost hostujici Git a procestoval jsem sv t, abych Git nau il dal 1ilidi. Kdy sem
Scott zeptal, jestli bych m 1 zajem spolupracovat na druhém vydani, nemusel jsem o tom ani
p emy let.

Bylo mi velkym pot enim a poctou, e jsem se mohl praci na této knize za astnit. Doufdm, e
vam pom e stejn , jako pomohla mn



V novani

Mé en Becky, bez které by toto dobrodru stvi nikdy nemohlo za it. — Ben

Toto vyddnijev novanomymd v at m.Mé en ]Jessice, kterd m po celé ty roky podporovala, a

mé dce iJosephine, ktera m bude podporovat,a budup ili stary nato, abychv d L cosed je
kolem. — Scott



Uvod

Tato kapitola pojednava o tom, jak se systémem Git za it. Nejd ive si vysv tlimen coop vodu
nastroj pro spravu verzi, poté se budeme v novat tomu, jak spustit systém Git veva empo ita I,
a nakonec se podivame na to, co musime nastavit, abychom s nim mohli za it pracovat. Na konci
kapitoly byste m li rozum ttomu, pro tady Gitje, pro bystejejm lipou ivatam li byste byt
najeho pou ivanip ipraveni.

Sprava verzi

Co je to sprava verzia pro by vadsm la zajimat? Sprava verzi je systém, ktery zaznamenava zm ny
souboru nebo sady soubor v ase tak, abyste se mohli pozd ji k ur ité verzi vratit. V této knize
jsou jako p iklady soubor pou ity zdrojoveé texty program , av ak ve skute nosti lze spravu
verzi pou it pro libovolny typ soubor

Pokud jste grafik nebo navrhda web a chcete uchovavat v echny verze obrazku nebo rozlo eni
stranky (co jist chtit budete), je rozumné, kdy budete systém pro spravu verzi (VCS z anglického
Version Control System) pou ivat. Umo ni vam vratit soubory zp t do p edchoziho stavu, vratit
cely projekt do p edchoziho stavu, porovnavat zm ny provedené v pr b hu asu, zjistit, kdo
naposledy upraviln co,conynimo ndzp sobuje problémy, kdo a kdy vytvo il diskutabilni 4asta
mnoho dal iho. Pou ivate-li systém pro spravu verzi a n co se pokazi, nebo p ijdete o soubory,
m ete se z toho snadno dostat. To v e navic ziskate jen p 1velmimalémzvy enire Iie.

Lokalni systémy spravy verzi

Mnoho u ivatel realizuje spravu verzi tak, e zKkopiruji soubory do jiného adresa e (pokud jsou
chyt 1, daji adresd i jméno podle data a asu). Takovy p Iistup je velmi asty, proto e je
jednoduchy, ale je také velmi nachylny k chybam. lov k snadno zapomene, v kterém adresa i se
prav  nachdazi, a nedopat enim za ne zapisovat do nespravného souboru, nebo kopirovanim
p epl esoubory, které p epsatnecht 1.

Aby k t mto poti im nedochazelo, vyvinuli programato i u davno lokalni systémy pro spravu
verzi. Byly zalo eny na jednoduché databdzi, kterd uchovavala v echny zm ny soubor
za azenych do spravy revizi.



Local Computer

Checkout Version Database
} Version 3
|
Version 2
|
Version 1

Figure 1. Lokalni sprava verzi.

Jednim z oblibenych ndastroj pro spravu verzi byl systém zvany RCS, ktery je je t dnes
distribuovdn s mnohymi po ita i. Dokonce i populdrni opera ni systém Mac OS X obsahuje po
nainstalovani vyvoja skych nastroj (Developer Tools) p ikaz rcs. RCS je zalo en na uchovavani
sad zaplat (tj. rozdil mezi podobami soubor ), ulo enych na disku ve specidlnim formatu.
Poskladanim zdplatm e pozd jiznovu ziskat podobu libovolného souboru v libovolném ase.

Centralizované systémy spravy verzi

Dal im velkym problémem, s nim se u ivatelé potykaji, je pot eba spoluprace s vyvoja i
pracujicimi na jinych po ita ich. Pro vy e eni tohoto problému byly vyvinuty tzv. centralizované
systémy pro spravu verzi (CVCS z anglického Centralized Version Control System). Tyto systémy, jako je
CVS, Subversion a Perforce, pou ivaji jeden server, ktery uchovava v echny verzované soubory, a
vice klient , kte 1umi soubory z centralniho mista ziskat. Tento koncept spravy verzi byl po dlouha
léta pova ovan za standard.

Central VCS Server
Computer A

Version Database

Version 3

Version 2

Version 1

Computer B

Figure 2. Centralizovand sprdva verzi.

Toto uspo 4dani nabizi mnoho vyhod, zejména v porovnani s lokalnimi systémy pro spravu verzi.



V ichni nap iklad do ur ité miry v di, co na projektu d laji ostatni U astnici. Administrato i
maji p esnou kontrolu nad tim, co kdo m e d lat. A sprava centralniho systému pro spravu verzi
je mnohem jednodu I, ne potykani se slokalnimi databazemi na jednotlivych po ita ich.

Av akitato koncepce md zdva né nedostatky. Tim nejk iklav j im je kolaps po vypadku jediného
mista, kterym je centralni server. Pokud takovy server na hodinu vypadne, pak b hem této hodiny
nelze spolupracovat v bec, nebo p inejmen im neni mo né uklddatzm ny ve verzich soubor |,
na nich u ivatelé prav  pracuji. A dojde-li k poru e pevného disku, na n m je ulo ena
centrdlni databdze, a disk nebyl spravn zdlohovan, ztratite upln v e—celou historii projektu, s
vyjimkou soubor aktudlnich verzi, je majiu ivatelé v lokdlnich po ita ich. Lokalni systémy pro
spravu verzi trpi stejnym problémem. Kdykoliv mate celou historii projektu ulo enou na jednom
mist ,riskujete, ep ijdeteov e.

Distribuované systémy spravy verzi

Vtomto mist p ichdazeji ke slovu distribuované systémy spravy verzi (DVCS z anglického Distributed
Version Control System). V distribuovanych systémech pro spravu verzi (jako jsou Git, Mercurial,
Bazaar nebo Darcs) klient nestahuje pouze nejnov j 1 verzi soubor (tzv. snimek, anglicky
snapshot), ale zrcadli cely repozitd . Pokud v takové situaci dojde ke kolapsu serveru a pokud jej tyto
systémy vyu ivaly, m eme obsah serveru obnovit zkopirovdnim repozitd e od libovolného
u ivatele. Ka dy klon je ve skute nosti uplnou zalohouv ech dat.

Server Computer

Version Database

Version 3

Version 2

Version 1

Computer A Computer B

it o

Version Database | B ” Version Database

Version 3 Version 3
| |
Version 2 Version 2
| |
Version 1 Version 1

Figure 3. Distribuovany systém pro sprdvu verzi.

Mnoho z t chto systém navic bez v t ich obti 1 pracuje i s n kolika vzdalenymi repozita i,
tak em ete v ramci jednoho projektu r znym zp sobem spolupracovat s r znymi skupinami



lidi najednou. Diky tomu lze zavést n kolik typ  pracovnich postup , které nejsou v
centralizovanych systémech mo né—jako jsounap iklad hierarchické modely.

Stru na historie systému Git

Git se zrodil, stejn  jako mnoho velkychv civ ivot ,zkreativni destrukce a vd nivého sporu.

Jadro Linuxu je celkem rozsahly softwarovy open source projekt. Po v t inu ivotniho cyklu
adr by jadra Linuxu (1991-2002) sezm nyp end ely formou zdplat a archivnich soubor .V roce
2002 za al projekt linuxového jadra vyu ivat komer ni distribuovany systém spravy verzi s nazvem
BitKeeper.

Vztahy mezi komunitou, kterd vyvijela jddro Linuxu, a komer ni spole nosti, kterd vyvinula
BitKeeper, se v roce 2005 zhor ily a nastroj p estal byt poskytovan zdarma. To p im lo komunitu
vyvoja Linuxu (a zejména Linuse Torvaldse, tv rce Linuxu), aby vyvinula vlastni nastroj,
zalo eny na poznatcich, které nasbirala p i u 1vani systému BitKeeper. N které z cil nového
systému byly ndsledujici:

* Rychlost,

* jednoduchy navrh,

* silnd podpora nelinearniho vyvoje (tisice paralelnich v tvi),

* pln distribuovany,

» schopnost efektivn  spravovat velké projekty, jako je linuxové jadro (rychlost a objem dat).

Od svého vzniku v roce 2005 se Git vyvinul a vyzrdl v snadno pou itelny systém, ktery si dodnes
uchovava své prvotni kvality. Je extrémn rychly, velmi efektivn  pracuje s velkymi projekty a nabizi
skv lysystém v tvenipro nelinedrnizp sob vyvoje (viz kapitola V tve v systému Git).

Zaklady systému Git

Co etovlastn Gitvjadru je? Pochopeni této podkapitoly jed le ité, proto e pokud porozumite,
co Git je a na jakych zadkladech pracuje, bude pro vas i jeho efektivni pou ivani mnohem snadn j 1.
P iseznamovani s Gitem se pokuste vy istit mysl od v ci, které mo nd zndte z jinych systém pro
spravu verzi, jako jsou Subversion a Perforce. P ijeho pou ivénise tim vyhnete ur itym zmatk m.
A koli je u ivatelské rozhrani velmi podobné jinym systém m, Git uva uje o ukladanych
informacich velmi odli n . Pochopenit chto rozdil vam pom e p edejit nejasnostem, které
by mohly p ipou ivani Gitu vzniknout.

Snimky, nikoli rozdily

Hlavnim rozdilem mezi systémem Git a v emi ostatnimi systémy pro spravu verzi (v etn
Subversion a spol) je zp sob, jakym Git o datech uva wuje. V t ina ostatnich systém uklada



informace jako seznamy zm n soubor . Tyto systémy (CVS, Subversion, Perforce, Bazaar atd.)
chapou ulo ené informace jako sadu soubor azm nka déhozt chtosoubor v ase.

. Version 1 ! Version 2 Version 3 Version 4 Version 5

Figure 4. Ukladdni dat jako zm nv i zdkladni verzi ka dého souboru.

Git o ukladani dat timto zp sobem neuva uje. Misto toho Git o datech uva uje jako o sad snimk
miniaturniho systému soubor . Poka dé, kdy v systému Git zapi ete (commit [Pozn. p ekl:
Anglické slovo commit mé v informa nich systémech specificky vyznam zapsat nebo potvrdit zdpis,
jeho jemny odstin se bez kontextu patn p eklada. V této knize bude p ekladan jako zdpis.
Pokud by m 1bytzd razn n specificky vyraz slova commit, bude anglicky pojem uveden v zdvorce.

e tina je krasny jazyk, ale technické texty n kdy vy aduji nebasnickou p esnost ;)]) stav
projektu, v podstat ,,vyfoti jak vypadaji v echnyva e souboryvdaném okam iku,aulo 1iodkaz
na tento snimek. Pokud se soubor nezm nil, pak ho Git v zajmu efektivnosti znovu neuklada, ale jen
se odkd enap edchoziidenticky soubor, ktery u byl ulo en. Git o svych datech uva wuje spi e
jako o sérii snimk

Version 1 Version 2 Version 3 Version 4 Version 5
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Figure 5. Ukladdani dat v podob snimk projektuv daném ase.

Jde o d le ity rozdil mezi systémem Git a tém v emi ostatnimi systémy pro spravu verzi. Git
diky tomu znovu zkoumd skoro ka dy aspekt spravy verzi, ktery v t ina ostatnich systém
okopirovala z p edchozi generace. Diky tomu Git vypadda (spi e ne jiné systémy pro spravu verzi)
jako maly souborovy systém, nad kterym pracuje sada neuv  iteln  vykonnych nastroj

N kterymi vyhodami, které ziskdme p itomto uva ovanio datech, se budeme zabyvat p ivykladu
v tveniv kapitole V tve v systému Git.

Tém ka da operace je lokalni

V t ina operaci v systému Git vy aduje ke své innosti pouze lokalni soubory a zdroje. Obecn
plati, e informace z jinych po ita v siti nejsou pot ebné. Pokud jste zvykli pracovat s
centralizovanymi systémy spravy verzi, kde je v t ina operaci poznamendana latenci sit , patrn
vas p 1 praci s Git napadne, e mu bohové rychlosti dali do vinku nadp irozené schopnosti.
Proto e mate celou historii projektu ulo enou p imo na svém lokdlnim disku, probihd v t ina
operaci tak ka okam it



Pokud nap iklad chcete prochazet historii projektu, Git kv 1li tomu nemusi vyhledavat informace na
serveru—na te je jednodu e p imo zva 1lokdlni databdze. Znamend to, e se historie projektu
zobrazi tém hned. Pokud si chcete prohlédnout zm ny provedené mezi aktudlni verzi souboru a
tym souboremp edm sicem, Git vyhledd m sic stary soubor a provede lokalni vypo etrozdil ,
ani by otomusel 4adatvzdaleny server nebo stahovat star 1 verzi souboru ze vzdaleného serveru
a poté provad tlokdalnivypo et.

To také znamend, e je jen velmi malo operaci, které nem ete provad t offline nebo bez
p ipojeni k VPN. Jste-li v letadle nebo ve vlaku a chcete pokra ovat v praci, m ete beze v eho
zapisovat nové revize. Ty ode lete a po op tovném p ipojeni Kk siti. Jestli e p ijedete dom a
zjistite, e VPN Kklient nefunguje, stdle m ete pracovat. V. mnoha jinych systémech je takovy postup
nemo ny nebo p inejmen im obti ny. Nap iklad v systému Perforce toho lze bez p ipojeni k
serveru d lat jen velmi malo. V systémech Subversion a CVS m ete sice upravovat soubory, ale
nem ete zapisovat zm ny do databaze (nebo ta je offline). Mo nd to vypada jako mali Kkost, ale
divili byste se, jak velky je v tom rozdil.

Gitudr uje integritu

Ne se v Gitu cokoli ulo 1, nejd ive se z toho vypo itd kontrolni sou et, ktery se pak pou iva k
odkazu na ulo end data. To znamend, e neni mo né zm nit obsah jakéhokoli souboru nebo
adresd e, ani by o tom Git nev d 1 Tato funk nost je do Gitu zabudovdna na nejni ich
urovnich a je nedilnou sou 4sti jeho filosofie. Nem e tak dojit ke ztrdt informacip ip enosu
dat nebo k po kozeni souboru, ani by to Git byl schopen zjistit.

Pro vytva eni kontrolnich sou t pou iva Git mechanismus zvany SHA-1. Jde se o et zec o 40
hexadecimalnich znacich (0-9, a-f) vypo itany na zaklad obsahu souboru nebo adresa ové
struktury systému Git. Otisk SHA-1 m e vypadat nap iklad takto:

24b9dab5522529872a493b5218696cdbd3b00373

St mito otisky se budete setkavat v Gitu v ude, proto e je pou iva opravdu asto. Git vlastn ve
své databdazi nic neuklada podle nazvu souboru, ale podle otisku jeho obsahu.

Git obvykle jen p idava data

Pokud v Gitu provadite n jaké akce, pak tém v echny z nich data do databaze pouze p idavaji.
P im t systém, aby ud lal n co, co nelze vzit zp t, nebo aby smazal jakakoli data, je velice
obti né. Stejn jako v jinych systémech pro spravu verzi m ete ztratit nebo poni it upravy, které
je t nebyly zapsany. Jakmile v ak snimek zapi ete do Gitu, je tém nemo né ho ztratit,
zvla pokud databdzi pravideln odesilate (push) do jiného repozita e.

Diky tomu je prace s Gitem radosti, proto e vime, e m eme experimentovat bez nebezpe i
zava ného po kozeni hotovych v ci. Podrobn j 1 informace o tom, jak Git uklada data a jak lze
obnovit zdanliv  ztracenou praci, najdete v podkapitole Navrat dop edchoziho stavu.



T istavy

A nyni pozor. Pokud chcete dale hladce pokra ovat ve studiu Gitu, budou pro vas nasledujici
informace st ejni. Git pou 1iva pro spravované soubory t i zdkladni stavy: zapsano (committed),
zm n no (modified) a p ipraveno k zapsani (staged). Zapsdno znamend, e jsou data bezpe n
ulo ena ve va 1 lokdlni databazi. Zm n no znamend, e v souboru byly provedeny zm ny,
av ak soubor je t nebyl zapsan do databaze. P ipraveno k zapsani znamend, ejstezm n ny
soubor v jeho aktudlni verzi ur ili k tomu, aby byl zapsan do dal iho snimku (commit snapshot).

Z toho vyplyva, e projektje v systému Gitrozd lendot 1hlavnich 4&sti: adresd systému Git (Git
directory), pracovni adresa (working directory) a oblast p ipravenych zm n (staging area).

Working Staging .git directory
Directory Area (Repository)

Checkout the project

Stage Fixes

Figure 6. Pracovni adresd , oblastp ipravenychzm naadresda Git.

Adresa  Git je misto, kde Git uchovdva metadata a databazi objekt va eho projektu. Je to
nejd le it j 1 4&st systému Git a zadrove je to adresda , ktery se zkopiruje, kdy Kklonujete
repozita zjinéhopo ita e.

Pracovni adresd obsahuje lokalni kopii jedné verze projektu. Tyto soubory jsou vyta eny ze
zkomprimované databdze v adresa 1 Git a umist ny na disk, kde je m ete pou ivat nebo
upravovat.

Oblast p ipravenych zm n je soubor,v t inouulo eny v adresd i Git, ktery obsahuje informace
o tom, co bude obsahovat p 1 ti objekt revize (commit [Pozn.p ekl:Vangli tin se slovo commit
pou 1vaijako podstatné jméno s vyznamem vysledku posledniho zapisu do databaze Gitu p ikazem
commit. V grafickych ndstrojich byva zobrazovan jako bod (te ka, kuli ka, hv zdi ka). Pojem revize
ma vyznam spi abstraktn j 1, aleté vyjad wujicistav projektu (bez d razunazp sobulo eni
nebo znazorn ni). Pojem revize ma v souvislosti se systémy spravy verzi své historické ko eny—viz
zmin ny systém RCS (Revision Control System). Je to pravd podobn rozumny jednoslovny esky
pojem, kterym se da nahradit jednoslovné vyjad eni commit. V situacich vy adujicichp esn j 1
p edstavu budu pou ivat rad ji dvouslovny ,objekt revize“]). N kdy se setkdme s ozna enim
»index“ ale b n sepou ivadipojem oblastp ipravenychzm n (staging area).

Zakladni pracovni postup vypadd v Gitu nasledovn

1.Zm nite soubory ve svém pracovnim adresa 1i.



2. Soubory p ipravite k zapsdnitak, evlo itejejich snimky do oblastip ipravenychzm n.

3. Provedete zapis (commit), ktery vezme soubory nachdazejici se v oblasti p ipravenych zm n, a
tento snimek trvale ulo 1ido adresa e Gitu.

Nachazi-li se konkrétni verze souboru v adresd 1i Gitu, je soubor ve stavu ,zapsany“. Pokud byl soubor
upraven a p idan do oblasti p ipravenych zm n, je ve stavu ,,p ipraven k zapsani“. A pokud byl
\Y i stavu v databazi upraven, ale nebyl p ipraven k zapsani, je ve stavu ,zm n ny“ V kapitole
Zaklady prace se systémem Git se o stavech soubor dozvite vice. Nau ite se, jak jich m ete
vyu ivat, nebo jak m ete stav,p ipravenKk zapsani“upln p esko it

P ikazovy adek

Git se da pou ivat mnoha r znymi zp soby. K dispozici jsou p vodni nastroje pro pou iti z
p i1kazového dadkuajetui ada grafickychu ivatelskych rozhranisr znymischopnostmi.V této
knize budeme Git pou ivat z p ikazového 4dku. P edev im, p ikazovy 4adek je jedinym
mistem, kde m ete spustit v echny p ikazy Gitu. V t ina grafickych u ivatelskych rozhrani
pro jednoduchost implementuje jen podmno inu funk nosti Gitu. Pokud umite pou it verzi z
p ikazového adku, pak pravd podobn umite zjistit, jak se toté provede p es grafické
u ivatelské rozhrani. Vopa ném sm ru to nemusi platit. A zatimco va vyb r grafického klienta
zavisi na osobnich preferencich, p ikazovy &adek maji nainstalovan a k dispoziciv ichniu ivatelé.

Tak eodvdsbudeme o ekdvat, enapo ita iMacumiteotev it Termindl, nebo e ve Windows
umite spustit P ikazovy d4dek iPowerShell. Pokud nevite,0 emje e ,m libyste zde zastavit
a rychle si to zjistit, abyste v knize mohli sledovat zbytek p 1iklad a popis

Instalace systému Git

Ne za nete Git pou ivat, musite jej na svém po ita 1izprovoznit. Dokonceivp ipad ,kdyu
jej mate p edinstalovany, bude dobré, kdy provedete aktualizaci na posledni verzi. Bu jej
m ete nainstalovat jako bali ek nebo p es n jaky jiny instalator, nebo m ete stahnout jeho
zdrojovy kod a zkompilovat ho.

Tato kniha byla napsdna s vyu itim Gitu verze 2.0.0. A koliv by m la v t ina
p ikaz fungovati s historickymi verzemi Gitu, n které z nich se mohou chovatp i
pou iti star i verze tro ku jinak. A proto e Git vyborn zachovava zp tnou
kompatibilitu, m lybyv echnyverzenov j ine 2.0fungovatstejn dob e.

NOTE

Instalace v Linuxu

Chcete-li nainstalovat Git v Linuxu pomoci bindrniho instalatoru, v t inou tak m ete u init
pomoci zadkladniho ndastroje pro spravu bali k , kteryje sou astiva 1idistribuce. Pokud nap iklad
pou ivate distribuci Fedora, m ete pou it yum:



$ sudo yum install git-all
V distribuci zalo ené na Debianu (jako je nap iklad Ubuntu) zkuste pou it program apt-get:
$ sudo apt-get install git-all

Dal i mo nosti naleznete v instrukcich pro instalaci na n kolika r znych odr dach Unixu.
Nachdazeji se na webovém serveru Gitu, na strance http://git-scm.com/download/linux.

Instalace pro Mac

Na po ita ich Mac m eme Git instalovat n kolika zp soby. Nejjednodu i pravd podobn
bude, kdy nainstalujete nastroje p ikazového dadku Xcode. U systému Mavericks (10.9) a vy ich
m ete vokn Termindlu zkusit hned od za atku napsat git. Pokud Git je t neni nainstalovan,
napovi vam, jak jej nainstalovat.

Pokud chcete aktudln j 1 verzi, m ete ji nainstalovat pomoci bindrniho instalatoru. Instalator
Gitu pro OSX se udr uje na webové strance Gitu http://git-scm.com/download/mac a m ete si jej
odtud stahnout.

& Install Git 2.0.1

Welcome to the Git 2.0.1 Installer

@ Introduction

® Destination Sele You will be guided through the steps necessary to
install this software.
@ InstallationMypé
&

(] \nstallati.aﬁ
@ Summafy

‘‘‘‘‘‘‘‘ ey
\w.'l\\'ululwn\! K L L ‘
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Figure 7. Instalator Gitu pro OS X.

M ete jej nainstalovat také jako sou ast instalace GitHub for Mac. U nastroje GUI Git je mo né
zvolit, zda se maji instalovat i ndastroje pro p ikazovy dadek. GitHub for Mac m ete stdhnout z
jeho domadci stranky http://mac.github.com.

Instalace v systému Windows

I v systému Windows lze Git nainstalovat n kolika zp soby. Hlavni oficidlni instalator se da stdhnout
z domovského webového serveru Gitu. Sko te na stranku http://git-scm.com/download/win a
stahovani se zahdji automaticky. Pov imn tesi, e jde o projekt zvany Git for Windows, ktery je od
projektu Git odd len. Vice informaci je uvedeno na strance http://msysgit.github.io/.


http://git-scm.com/download/linux
http://git-scm.com/download/mac
http://mac.github.com
http://git-scm.com/download/win
http://msysgit.github.io/

Dal 1isnadnyzp sob pro nainstalovani Gitu spo iva v nainstalovani GitHub for Windows. Instalator
v sob  zahrnuje jak verzi Gitu pro p ikazovy 4adek, tak i grafické u ivatelské rozhrani. Dob e
funguje i s PowerShell. Instaldtor 4adn nastavi mezipam pro identifika ni udaje a pou ije
rozumneé nastaveni CRLF. Vice sio tom eknemeon copozd ji,alem lobyvamsta it, etojsou
v ci, které chcete. Instalator GitHub for Windows m ete stdhnout z jeho webovské stranky
http://windows.github.com.

Instalace ze zdrojovych soubor

N kte {1 lidé si Git instaluji rad ji ze zdrojovych text , proto e timto zp sobem ziskate
nejnov j 1verzi. Binarni instalatory byvaji tro ku pozadu, a Kkoli v poslednich letech Git vysp 1a
rozdily u nejsou tak vyznamné.

Pokud si chcete Git instalovat ze zdrojovych text , musiva systém obsahovat nasledujici knihovny,
na nich je Git zavisly: autotools, curl, zlib, openssl, expat, a libiconv. Pokud pou ivate systém s
nastrojem yum (jako je Fedora) nebo apt-get (nap iklad distribuce odvozené od Debianu), m ete k
instalaci pou it jeden z nasledujicich p ikaz , ktery nainstaluje minimdalni sadu knihoven, na
kterych je Git zavisly:

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

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

Pokud chcete pracovat s dokumentaci v rozli nych formdatech (doc, html, info), vy aduji se
ndasledujici zavislosti (Poznamka: u ivatelé distribuce RHEL a odvozenych, jako je CentOS a Scientific
Linux, budou muset povolit repozita EPEL, aby mohli stdhnout bali ek docbook2X):

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

Pokud pou ivate Fedora/RHEL/RHEL-derivaty, musite navic provést nasledujicip ikaz
$ sudo 1n -s /usr/bin/db2x_docbook2texi /usr/bin/docbook2x-texi

kv liodli nostijmen bindrnich soubor

Po doinstalovani v ech pot ebnych zavislosti m ete pokra ovat sta enim nejnov j iho
archivu z n kolika mist. Najdete jej mna serveru Kernelorg na  strance
https://www.kernel.org/pub/software/scm/git nebo jeho kopii na webovém serveru GitHub na strance
https://github.com/git/git/releases. Na strance GitHub se da trochu lip poznat, co je posledni verze, ale
pokud si chcete sta eny archiv zkontrolovat, naleznete na strdnce kernel.org navic k archivu i

podpisy.
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Poté spus te kompilaci a instalaci:

$ 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

Po dokon eniinstalace m ete vyhledat aktualizace Gitu prost ednictvim jeho samého:

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

Prvni nastaveni systému Git

Nyni, kdy mate Git nainstalovany, budete chtit provést n kterd u ivatelskd nastaveni jeho
prost edi. Nastaveni sta 1 provést pouze jednou—z stanou zachovdna i po aktualizacich.
Op tovnympou itimp ikaz m ete nastaveni kdykoliv zm nit.

Sou a&sti Gitu je ndstroj zvany git config, ktery vdm umo ni nastavit konfigura ni prom nné
ovliv ujici v echny stranky toho, jak Git vypada a jak pracuje. Tyto prom nné mohou byt ulo eny
nat echr znych mistech:

1. Soubor /etc/gitconfig: Obsahuje udaje pro ka dého u ivatele systému a pro v echny jejich
repozita e.Zadate-lip ikazu git config parametr --system, pak Git te a zapisuje konkrétn do
tohoto souboru.

2. Soubor ~/.gitconfig nebo ~/.config/git/config: Pat 1k va emu u ivatelskému u tu. tenia
zapis do tohoto souboru zajistite zadanim parametru --global.

3. Soubor config v gitovém adresa 1i (tj. .git/config) repozitd e, ktery momentdln pou ivate:
Pat 1{konkrétn Kk tomuto jedinému repozitd i

Ka da urove je nad azend hodnotdm urovn p edchozi, tak e hodnoty v .git/config
p evlddnou nad hodnotamiv /etc/gitconfig.

Ve Windows se soubor 0 hledd v adresé i 1 [Pozn. p ekl: V prom nnych prost edi
Windows je to %USERPROFILE%. Zapis $HOME odkazuje na odpovidajici idaj v unixovych systémech.] (u
v t iny u ivatel je to 4 [Pozn. p ekl: Ve Windows odpovidd odkazu na unixovskou
prom nnou 5 odkaz na prom nnou prost edi 6 ]). I ve Windows se hleda soubor 7 ,
ktery je ale umist nrelativn v = iko enovému adresa iMSys, tedy v i mistu, do kterého jste
sepospu t niinstala niho programu rozhodli Git nainstalovat. Pokud pou ivate Git for Windows
verze 2.x nebo nov j 1, existuje i konfigura ni soubor na urovni systému 8 pro Windows XP a

9 pro Windows Vista a nov j 1. Tento soubor m ete upravovat jen pokud jste spravce a to



p ikazem 10

Va etoto nost

Prvni v ci, kterou byste m li po nainstalovani systému Git ud lat, je nastaveni va eho
u ivatelského jména a e-mailové adresy. Je to d le ité, proto e tuto informaci Git pou iva pro
ka dy zapis revize (commit) a uvedené udaje se stanou trvalou sou 4asti objekt revize, které budete
vytva et:

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

Pou ijete-li parametr --global, pak také toto nastaveni sta 1 provést pouze jednou. Git bude
pou ivat tyto udaje pro v echny operace, které na daném po ita i ud late. Pokud chcete pro
konkrétni projekt u ivatelské jméno nebo e-mailovou adresu zm nit (p ebit), m ete p ikaz
spustit bez volby --global. V takovém p ipad je nutné, abyste se nachdazeli v adresd i daného
projektu.

Mnohé nastroje s grafickym u ivatelskym rozhranim vam s nastavenim p i prvnim spu t ni
pomohou.

vVa editor

Nyni, kdy jste zadali své osobni udaje, m ete nastavit vychozi textovy editor, ktery se pou ije,
kdy po vas Git bude chtit napsat n jakou zpravu. Pokud jej nenastavite, pou ije Git vychozi editor
nastaveny v systému.

Chcete-li pou ivat jiny textovy editor, nap iklad Emacs, m ete pou it nasledujicip ikaz:

$ git config --global core.editor emacs

Chcete-li pou ivat jiny textovy editor, nap iklad Notepad++, m ete pou itnasledujicip ikaz:

On a x86 system

$ git config --global core.editor "'C:/Program Files/Notepad++/notepad++.exe' -multilnst
-nosession”

On a x64 system

$ git config --global core.editor "'C:/Program Files (x86)/Notepad++/notepad++.exe’
-multilnst -nosession”



Vim, Emacs a Notepad++ jsou oblibené textové editory pou ivané vyvoja i v
systémech odvozenych od Unixu, jako je Linux a OS X, a v systému Window. Pokud

adny z t chto editor neznate, m li byste si najit konkrétni instrukce, jak si
m ete pro Gitvd oblibeny editor nastavit.

NOTE

Pokud tak neu inite, pak vas pravd podobn velmi zmate, a se n ktery z
WARNING nich spusti. V systému Windows to m e nap iklad vésti k p ed asnému
ukon enioperace Gitu, kdy bude Git editor spou t t.

Kontrola va eho nastaveni

Chcete-li zkontrolovat va e nastaveni, pou ijte p ikaz git config --list. Git vypi e v echna
aktuadln dostupnd nastaveni:

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

N které kli e se mohou objevit vickrat, proto e Git na itd stejny kli z r znych soubor
(nap 1iklad z /etc/gitconfiga z ~/.gitconfig). Vtakovém p ipad Git pou ije posledni hodnotu pro
ka dyunikatnikli , ktery vidi.

Zadanim git config <kl > m ete zkontrolovat, jakou hodnotu bude Git pro konkrétni kli

uva ovat:

$ git config user.name
John Doe

Ziskani napov dy

Budete-li n kdy p 1 pou ivani Gitu pot ebovat pomoc, existuji t 1 zp soby, jak m ete pro
libovolny zp ikaz Gitu vyvolat manualovou stranku s napov dou:

$ git help <p  kaz>
$ git <p  kaz> --help
$ man git-<p kaz>

Nap iklad napov duprop ikaz configvyvolate zaddnim



$ git help config

Tyto p ikazy jsou ikovné, nebo jem ete spustit kdykoli, dokonce i offline. Pokud nesta 1 ani
manudlova stranka ani tato kniha a uvitali byste osobni pomoc, m ete zkusit kandl 0 nebo

1 na IRC serveru Freenode (irc.freenode.net). Na t chto kanalech se v t inou pohybuji stovky
lidi, kte 1 maji se systémem Git bohaté zku enostia asto ochotn pomohou [Pozn. p ekl: Nutno
ov em podotknout, esenat chtokandlech komunikujevangli tin .].

Shrnuti

Nyni byste m 1i mit zdkladni p edstavu o tom, co je to Gita v em se li 1 od centralizovaného
systému pro spravu verzi, ktery jste mo nd dosud pou ivali. Také byste nyni m li mit
nainstalovanou fungujici verzi Gitu, nastavenou na va e osobni udaje. Nastal as, abychom se
nau ili zdklad m prace s Gitem.



Zaklady prace se systémem Git

Pokud byste si 0 Gitum li p e istjen jednu kapitolu, m la by to byt prav  tahle. Tato kapitola
popisuje v echny zdkladni p ikazy, které pot ebujete pro drtivou v t inu v ci, jejich
provad nim budete v Gitu travit sv. j as. Po p e teni kapitoly byste m 1li byt schopni
nakonfigurovat a inicializovat repozitda , zahdjit a ukon it sledovani soubor ,p ipravovat soubory
k zapisu (stage) a zapisovat revize (commit). Ukd eme si také, jak nastavit Git, aby ignoroval ur ité
soubory a masky soubor , jak rychle a jednodu e vratit ne adouci zm ny, jak prochdazet historii
projektu a zobrazit zm ny mezi jednotlivymi revizemi a jak posilat soubory do vzdalenych
repozita (push) a naopak z nich soubory zase stahovat (pull).

Ziskani repozita e Git

Projekt lze v Gitu ziskat dv ma zdkladnimi zp soby. Prvni zp sob spo ivad v tom, e vezmeme
existujici projekt nebo adresd a importujeme ho do Gitu. Druhy zp sob spo iva v naklonovani ji
existujiciho gitového repozitd e zjiného serveru.

Inicializace repozita e v existujicim adresa 1

Chcete-li v Gitu zahdjit sledovani existujiciho projektu,p ejd te do adresa e projektu anapi te:
$ git init

P ikaz vytvo 1 novy podadresd s nazvem .git, ktery bude obsahovat v echny soubory nezbytné
pro repozitd , tzv. kostru repozitd e Git. V tomto okam iku se z va eho projektu je t nic
nesleduje. (Vice informaci o tom, jaké soubory obsahuje prdv vytvo eny adresd .git, naleznete v
kapitole Git Internals.)

Chcete-li zahdjit sprdvu verzi existujicich soubor (a ne jen prazdného adresa e), m 1li byste
pravd podobn  zahdjit sledovani (tracking) t chto soubor a zapsat prvni revizi (provest
po ate nicommit). M ete tak u init pomoci n kolika p ikaz git add,jimi ur ite soubory,
které chcete sledovat, a poté provedete p ikaz provedete git commit:

$ git add *.c
$ git add LICENSE
$ git conmit -m 'initial project version’

Ktomu, cop esn tytop ikazy provedou, se dostaneme za okam ik. V této chvili mate vytvo en
gitovy repozitd se sledovanymi soubory a uvodni revizi.



Klonovani existujiciho repozita e

Chcete-li vytvo it kopii existujiciho gitového repozitd e (nap iklad u projektu, do n j chcete
za it p ispivat), pak p ikazem, ktery hledate, je git clone. Pokud jste zvykli pracovat s jinymi
systémy pro spravu verzi, jako je nap iklad Subversion, jist jste siv imli, e p ikaz zni clone, a
nikoli checkout. Tento rozdil je podstatny. Misto pouhého ziskdni pracovni kopie soubor projektu,
ziska Git plnou kopii tém v ech dat na serveru. Po provedeni p 1kazu git clone budou Kk historii
projektu sta eny v echny verze v ech soubor . Pokud by n kdy poté do lo k poru e disku
serveru, lze pou it libovolny z t chto klon na kterémkoli klientovi a obnovit pomoci n j server
zp tdostavu,vn m byl v okam iku klonovani (m e dojit ke ztrat n kterych zasuvnych
modul na stran serveru a podobnych v ci, ale v echna verzovana data budou obnovena. Dal {
podrobnosti naleznete v kapitole Zprovozn ni Gitu na serveru).

Repozitd naklonujete p ikazem git clone [url]. Pokud nap iklad chcete naklonovat gitovou
knihovnu zvanou libgit2, m ete to provést nasledovn

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

Timto p 1kazem se vytvo 1 adresd s ndzvem libgit2, inicializuje se v n m podadresa .git,
stdhnou se v echna data pro tento repozitd a vytvo 1 se pracovni Kopie nejnov j 1 verze.
P ejdete-li do nového adresd e 1ibgit2, uvidite vn m soubory projektu p ipravené ke zpracovani
nebo jinému pou iti. Pokud chcete naklonovat repozitd do adresd e pojmenovaného jinak ne
libgit2, m ete nazev zadat jako dal 1parametrnap ikazovém adku:

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

Tentop ikazu initoté cop 1kazp edchozi, alecilovy adresd se budejmenovatmylibgit.

Git nabizi celou adu r znych p enosovych protokol . P edchozi p iklad vyu iva protokol
https://, m ete se ale setkat také s protokolem git:// nebo user@server:/path/to/repo.git, ktery
pou 1ivad p enosovy protokol SSH. V kapitole Zprovozn ni Gitu na serveru budou uvedeny v echny
dostupné mo nosti, které mohou byt na serveru pro p istup do gitového repozitd e nastaveny,
v etn jejichp ednostianevyhod.

Nahravani zm n dorepozita e

Nyni mate k dispozici opravdovy gitovy repozitd a pracovni kopii soubor projektu. ekn me, e
pot ebujete ud lat par zm n a zapsat snimky t chto zm n do svého repozitd e poka dé, kdy
se projekt dostane do stavu, ktery chcete zaznamenat.

Zapamatujte si, eka dysouborveva em pracovnim adresd im e byt v jednou ze dvou stav
sledovan (tracked) a nesledovan (untracked). Sledované soubory jsou ty soubory, které byly sou dasti
posledniho snimku. Mohou byt ve stavu nezm n n (unmodified), zm n n (modified) nebo



p ipraven k zapsani (staged). Nesledované soubory jsou v echny ostatni, tedy ve Kkeré soubory ve
va em pracovnim adresd i, které nebyly obsa enyveva em poslednim snimku a nenachézeji se v
oblasti p ipravenych zm n. Po uvodnim klonovani repozitd e budou v echny va e soubory
sledované anezm n né, proto eje Gitprav ziskal a dosud jste neud lali &dnézm ny.

Jakmile soubory editujete, za ne je Git pova ovatzazm n né, proto e jste v nich od posledniho
zapisu revize provedli zm ny.Zm n né souboryp ipravite k zapsani (stage) a nasledn v echny
p ipravenézm nyzapi -ete(commit). A cely cyklus se opakuje.

Untracked Unmodified Modified

Add the file

Edit the file

Stage the file

Remove the file

Commit

Figure 8. Cyklus stav va ich soubor

Kontrola stavu soubor

Hlavnim ndstrojem na zji ovani stavu jednotlivych soubor jep ikaz git status. Spustite-li tento
p 1kaz bezprost edn po klonovani, objevi se zhruba nasledujict:

$ git status

On branch master

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

To znamend, e va pracovni adresd je isty. Jinymi slovy, nejsou vn m 4dné sledované
soubory, které by byly zm n ny. Git také nevio adnych nesledovanych souborech, jinak by byly ve
vy tuuvedeny.P ikaz vdm déle sd luje, najaké v tvi(branch) se nachazite, a informuje vas, e se
neodchylila od stejné v tve na serveru. Prozatim budeme uva ovat, e jde ov tevmaster,co je
vychozi ndzev (zatim se s tim nezat ujte). V kapitole V. tve v systému Git se v tvemi a referencemi
budeme zabyvat podrobn

ekn me, enynip idate do projektunovy soubor, nap iklad soubor README. Pokud soubor d ive
neexistoval a vy spustite p ikaz git status, bude nesledovany soubor uveden takto:



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

to include in what will be committed)
README

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

Vidite, e novy soubor README neni sledovan, proto e je ve vypisu stav uveden v 4sti ,Untracked
files“. Neni-li soubor sledovan, znamend to, e Git vidi soubor, ktery nebyl v p edchozim snimku
(commit). Git ho neza adi ani do dal ich snimk , dokud mu k tomu nedate vyslovny p ikaz. Diky
tomu se nem e stdt, e budou do revizi nedopat enim zahrnuty vygenerované bindrni soubory
nebo jiné soubory, které si nep ejete zahrnout. Vy si ale p ejete soubor README do snimku
zahrnout, a protohoza n me sledovat.

Sledovani novych soubor

K zahdjeni sledovani novych soubor sepou ivdp ikazgit add. Sledovani souboru README zahdjime
takto:

$ git add README

Kdy znovu provedete p 1kaz git status, uvidite, e je nyni soubor README sledovan a p ipraven k
zapsani:

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

new file: README

M eme ici, ejep ipraven k zapsani, proto e je uveden v asti ,Changes to be committed,
tedy ,Zm ny k zapsani“. Pokud v tomto okam iku zapi ete revizi (commit), bude do historického
snimku ulo ena verze souboru z okam iku, kdy jste spustili p 1kaz git add. Mo nd si vzpomindte,

ekdy jstep ed asemspustilip ikazgit init, provedli jste potom p ikaz git add (soubory).V
p ikazu git add je uvedena cesta bu Kk souboru, nebo k adresa i. Pokud se jedna o adresa |,
p ikazp idadrekurzivn v echnysouboryvtomto adresa 1.



P ipravazm n nychsoubor Kk zapsani

Nyni provedeme zm ny v souboru, ktery u byl sledovan. Pokud zm nite u d ive sledovany
soubor s nazvem CONTRIBUTING.md a poté znovu spustite p ikaz git status, zobrazisen co takového:

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

new file: README

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

modified:  CONTRIBUTING.md

Soubor CONTRIBUTING.md je uveden v  4sti ,Changes not staged for commit“ (zm ny, které nejsou
p ipraveny k zapsani). Znamend to, e soubor, ktery je sledovan, byl v pracovnim adresa i
zm n n,av akje t nebylp ipraven k zapsani (staged). K zapsani ho p ipravime provedenim
p 1kazugit add. P ikaz git add je viceu elovy—pou iva se k zahajeni sledovani novych soubor ,
k p iprav soubor Kk zapsani a k dal im v cem, jako je nap iklad ozna eni vy e enych
p ipad kolize soubor p 1islu ovani. Mo na vam pom e, kdy o n m budete uva ovat
spi e ve smyslu ,p idej tento obsah do dal iho snimku“ ne ve smyslu ,p idej tento soubor do
projektu“. Spus me nyni p 1kaz git add, abychom soubor CONTRIBUTING.md p ipravili k zapsani, a
potom znovu zadejme p 1kaz git status:

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

new file: README
modified:  CONTRIBUTING.md

Oba soubory jsou nyni p ipraveny Kk zapsani a budou zahrnuty do p i ti revize. Nyni
p edpoklddejme, e jste si vzpomn li na jednu malou zm nu, kterou chcete v souboru
CONTRIBUTING.md provést je t p ed zapsanim revize. Soubor znovu otev ete, provedete zm nu a
chcete jej zapsat. Spus mev akje t jednoup ikazgit status:



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

new file: README
modified: CONTRIBUTING.md

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

modified:  CONTRIBUTING.md

Co to mda byt? Soubor CONTRIBUTING.md je uveden jak v 4sti p ipraveno k zapsdni (Changes to be
committed), tak v asti nep ipraveno k zapsani (Changes not staged for commit). Jak je tohle
mo né?V csemdtak, eGitpospu t nip ikazugit addp ipravisoubor kzapsanip esn ve
tvaruy, v jakém se nachdzi v daném okam iku. Pokud nyni revizi zapi ete, stane se sou asti snimku
soubor CONTRIBUTING.md s obsahem, jaky m 1, kdy jste naposledy spustili p ikaz git add, a ne s
obsahem, ktery m 1 v pracovnim adresa 1iv okam iku, kdy jste spustili p ikaz git commit. Pokud
upravite soubor po provedeni p ikazu git add, je t eba spustit git add je t jednou, aby byla k
zapisup ipravena aktudlni verze souboru:

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

new file: README
modified:  CONTRIBUTING.md

ZKkraceny vypis stavu

Vystup p ikazu git statusjesice pom rn srozumitelny, ale je také dost ukecany. Git nabizi pou iti
p iznaku pro zkraceny vypis stavu, ktery zp sobi zobrazeni zm n v zhu t né podob . Pokud
spustite git status -snebogit status --short bude vystup p ikazu mnohem jednodu i:



$ git status -s

M README

MM Rakefile

A 1lib/git.rb

M 1ib/simplegit.rb
77 LICENSE.txt

P ed novymi soubory, které nejsou sledované se zobrazuje 7?7, p ed novymi soubory, které byly
p idany do oblasti p ipravenych k zapsani se zobrazuje A, p ed upravenymi soubory se zobrazuje M
(jako modified) atd. Na vystupu se zobrazuji dva sloupce. Levy sloupec indikuje stav souboru v oblasti
p ipravenych zm n (index, stage area), v pravém sloupci se indikuje stav v pracovnim stromu.
Tak enap iklad v uvedeném vystupu byl soubor README zm n n v pracovnim adresa i, ale nebyl
zatim p ipraven k zapisu (staged), zatimco soubor lib/simplegit.rb byl zm n n a p ipraven k
zapisu. Soubor Rakefile byl zm n n, p ipraven k zdpisu a potom znovu zm n n, tak e se
indikuje zm na jak pro oblast p ipravenosti k zapisu, tak pro pracovni strom.

Ignorované soubory

Ve va em adresd i se asto vyskytne skupina soubor , u nich nebudete chtit, aby je Git
automaticky p idaval nebo aby je v bec uvdd 1 jako nesledované. Jednd se v t inou o
automaticky vygenerované soubory, jako soubory log nebo soubory vytvo ené p i p ekladu. V
takovych p ipadech m ete vytvo it soubor .gitignore se seznamem masek pro ignorované
soubory. Zde je p iklad souboru .gitignore:

$ cat .gitignore

*.[oa]

~

Prvni 4dek Gitu 1ka, e se maji ignorovat v echny soubory kon ici na .o nebo .a—objekty a
archivni soubory, které mohou byt vysledkem p ekladu. Druhy adek Gitu ikd, aby ignoroval
v echny soubory, jejich jméno kon 1vlnovkou (~), kterou mnoho textovych editor (nap .Emacs)
pou 1ivd k ozna eni do asnych soubor .M ete rovn p idat adresa e log, tmp nebo pid,
automaticky vygenerovanou dokumentaci a dal 1. V t inou je dobré, kdy soubor .gitignore
vytvo ite a naplnite je t d ive, ne se pustite do prace. Diky tomu se vdm nestane, e byste
nedopat enim zapsali také soubory, o které v gitovém repozitd i nestojite.

Pravidla pro masky, které m ete pou it vsouboru .gitignore, jsou nasledujict:
* Prazdné adkynebo adkyza inajiciznakem # budou ignorovany.
* Pou 1ivaji se standardni masky soubor (glob patterns).

* Maskum ete zahdjit lomitkem (/) a tim potla ite rekurzivitu.



Masku m ete ukon it lomitkem (/) a tim vyjadd ite, e jde o adresa
* Masku m ete negovat tim, enaza atkupou ijetevyk i nik(!).

Masky soubor se podobaji zjednodu enym regularnim vyraz m, které znate z shellu. Hv zdi Kka
(*) ozna uje &dny nebo vice znak ; [abc] ozna uje jakykoli znak uvedeny v zavorkach (v tomto
p ipad a, b nebo c); otaznik (?) ozna uje jeden znak; znaky v hranatych zdvorkach odd lené
poml Kkou ([0-9]) ozna uji jakykoli znak v daném rozmezi (vna emp ipad Oa 9).Pou itim
dvouhv zdi ekm eme popsat zano ené adresa e;a/**/z popisuje a/z,a/b/z,a/b/c/z a tak dale.

Dal ip iklad souboru .gitignore:

# dn  soubory s p ponou .a

# ale sleduj lib.a i p es to, e sev e uveden m pravidlem maj .a ignorovat
Ilib.a

# soubor TODO ignoruj jen tomto adres i, ale neignoruj subdir/TODO
/T0DO

# ignoruj v echny soubory v adres i build/
build/

# ignoruje doc/notes.txt, ale ne doc/server/arch.txt
doc/*.txt

# ignoruj v echny .pdf soubory v adres i doc/
doc/**/*.pdf

Pokud pro va  projekt pot ebujete n co pro za atek, najdete na strance
TIP https://github.com/github/gitignore serveru GitHub pom rn rozsahly seznam dobrych
p iklad souboru .gitignore pro desitky projekt ajazyk

Zobrazenip ipravenych anep ipravenychzm n

Pokud je pro vas p 1kaz git status p ili neur ity—chcete p esn v d t, co jste zm nili,
nejen jaké soubory jste zm nili --, m etepou itp ikazgit diff. Podrobn jisebudemep ikazu
git diff v novat pozd ji, ale nej ast ji ho budete vyu ivat k zodpov zenit chto dvou otazek:
Co jste zm nili, ale je t nep ipravili k zapsani? A co jste p ipravili k zapsani? A Kkoliv p ikaz
git status vam tyto otdzky velmi obecn odpovi, p ikaz git diff p esn zobrazi p idané a
odstran né &dky—jakoby v podob zaplaty.

ekn me, eznovuupraviteap ipravite soubor README a poté upravite soubor CONTRIBUTING.md, ale
nep ipravite jej k zapisu. Pokud provedete p ikasgit status, uviditeop tn co takového:


https://github.com/github/gitignore

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

modified: README

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

modified:  CONTRIBUTING.md

Pokud chcete vid t, co jste zm nili, ale zatim nep ipravili k zapsani, napi te git diff bez dal ich
parametr

$ 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.
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 your 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

Tento p ikaz porovnd obsah va eho pracovniho adresd e s tim, co se nachazi v oblasti
p ipravenychzm n.Vysledekvam ekne, jaké zm ny jste provedli a dosud nep ipravili k zapsani.

Chcete-li vid t, co jste p ipravili a co bude sou asti p 1 ti revize, pou ijte p ikaz git diff
--staged. Tento p 1kaz porovndzm nyp ipravenék zapsaniv  iposledni zapsané revizi:



$ git diff --staged

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

index 0000000..03902a1

--- /dev/null

+++ b/README

@ -9,0 +1 @@

+My Project

D le itéjeto, egit diff sdm o sob nezobrazi v echny zm ny provedené od posledni revize,
ale jen zm ny, které zatim nejsou p ipraveny k zapsani. M e to byt matouci, proto e pokud jste
v echny provedené zm nyp ipravilikzapsani, bude vystupp 1kazugit diff prazdny.

Dal 1ip iklad... Pokud jste soubor CONTRIBUTING.md p ipravili k zapsani a poté ho znovu upravili,
m ete p ikaz git diff pou it k zobrazeni zm n v souboru, které byly p ipraveny k zapsani, a
zm n, které nejsou p ipraveny k zapsani. Dejme tomu, e situace vypada nasledovn

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

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

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

modified: CONTRIBUTING.md

P ikazemgit diffsete m ete podivat,coje t mnenip ipraveno Kk zapsani:



$ git diff
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 643e24f..87f08c8 100644
--- 3a/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
0 -119,3 +119,4 @@ at the
## Starter Projects

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

ap ikaz git diff --cached ukd ezm ny, které u jsoup ipraveny k zapsani (--staged a --cached
jsou synonyma):

$ 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 in.
+merged in. Also, split your changes into comprehensive chunks if your patch is
+longer than a dozen lines.

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

Git diff v externim ndstroji

Ve zbytku knihy budeme p ikaz git diff pou ivatr znymizp soby. Pokud vam vic
vyhovuji grafické nebo jiné externi programy pro prohli eni zm n, pak tu mame

NOTE dal 1 mo nost. Pokud misto p ikazu git diff spustite git difftool, m ete si
vyslednou podobu rozdil prohli et v programech jako jsou emerge, vimdiff a dal 1
(v etn komer nich produkt ). Pokud chcete v . d t, co je pro vd systém k
dispozici, spus tegit difftool --tool-help.

Zapisovanizm n

Nyni, kdy jste oblast p ipravenych zm n nastavili podle svychp edstav, m ete za It zapisovat
zm ny (commit). Nezapome te, e v echno, co dosud nebylo p ipraveno k zapsani—v echny
soubory, které jste vytvo 1ili nebo zm nili a pro které jste potom nepou ili git add --, nebudou do



revize zahrnuty. Z stanou na va em disku jako zm n né soubory. V tomto p ipad jste vid 1
(dejme tomu, kdy jste naposledy spustili git status), ev ebylop ipraveno k zapsani, tak e jste
p ipravenik samotnému zapisu. Nejjednodu  izp sobspo ivavprovedenigit commit:

$ git commit

Po zadani p ikazu se otev e vami zvoleny editor. (Ten je nastaven prom nnou prost edi $EDITOR
va eho shellu. Obvykle je to vim nebo emacs, ale p ikazem git config --global core.editor
m ete nastavit libovolny jiny — jak jsme vid li v kapitole Uvod).

Editor zobrazi nasledujici text (tento p 1klad je z editoru 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

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

#

# Changes to be committed:

#new file:  README

#modified:  CONTRIBUTING.md

#

~
~

~

".git/COMMIT_EDITMSG" 9L, 283C

Jak vidite, vychozi zprava k revizi obsahuje zakomentovany aktualni vystup p ikazu git status a
naho e jeden prdzdny dadek. Tyto komentd e m ete odstranit a napsat vlastni zpravu k revizi,
nebo je m ete v souboru ponechat, abyste si 1épe vzpomn li, co vlastn zapisujete. (Chcete-li si
je t podrobn jip ipomenout, cojstem nili, m etekp 1kazugit commitp idat parametr -v.
V editoru se pak zobrazi také vystup rozdil (diff), tak e uvidite p esn , jaké zm ny budete
zapisovat.) Jakmile editor zav ete, Git vytvo 1 objekt revize se zpravou, kterou jste napsali (s
odstran nymi komentd i, které zobrazovaly rozdily).

Zpravu k revizi m ete rovn napsat do adku k p 1kazu commit. Jako zpravu ji ozna ite tak,
ep ednivlo itep iznak-m:

$ 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

Nyni jste vytvo ili svou prvni revizi! Vidite, e se po zapsani revize zobrazil vypis s informacemi: do



jaké v tve jste revizi zapsali (master), jaky md revize kontrolni sou et SHA-1 (463dc4f), kolik soubor
bylozm n no astatistikup idanych a odstran nych 4dk revize.

Nezapome te, e p ikaz commit zaznamend snimek projektu, jak byl obsa en v oblasti
p ipravenych zm n.V e, co jste nep ipravili k zapsani, z stane ve stavuzm n nonava em
disku. M ete provést dal 1 zdpis a p idat to také do va 1 historie. Poka dé, kdy provedete
p 1kaz commit, nahrajete snimek svého projektu, k n mu se m ete pozd ji vratit nebo ho
m ete pou itk srovnani.

P esko enioblastip ipravenychzm n

Oblast p ipravenych zm n m e byt © asn u ite nym ndastrojem pro vytvd eni cht né
posloupnosti revizi, ale p i ur itém zp sobu prace n kdy p edstavuje zbyte nou komplikaci.
Chcete-li oblast p ipravenychzm nupln p esko it, nabizi Git jednoduchou zkratku. P idate-li k
p ikazu git commit parametr -a, Git do revize automaticky zahrne ka dy soubor, ktery je sledovan.
Odpada pot ebazadavatp ikazgit add:

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

modified:  CONTRIBUTING.md

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

[master 83e38c7] added new benchmarks

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

Pov imn te si, e kv li souboru CONTRIBUTING.md v tomto p Ipad nemusite p ed zapsanim
revize provdd tp 1kaz git add. To proto, ep iznak-ap iddv echnyzm n né soubory.Je to
praktické, ale bu te opatrni. N kdy se stane, esitimtop iznakemp iddtenecht nézm ny.

Odstra ovani soubor

Chcete-li soubor z Gitu odstranit, musite ho odstranit ze sledovanych soubor (p esn ji e eno,
musite ho odstranit z oblasti p ipravenych zm n) a poté zapsat revizi. Je k tomuur enp ikaz git
rm, kKtery soubor odstrani také z va eho pracovniho adresd e,tak ehou p 1 t neuvidite mezi
nesledovanymi soubory.

Pokud soubor jednodu e odstranite z pracovniho adresa e, zobrazi se ve vypisu git status v 4sti
»,Changes not staged for commit“ (tedy ,,Zm ny nejsoup ipraveny k zapsani“):



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

deleted: PROJECTS.md

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

Pokud ale provedete git rm, odstran nisouborubude p ipraveno k zapsani:

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

deleted: PROJECTS.md

P ip 1 tim zapisu (commit) u tam soubor neuvidite a nebude se sledovat. Pokud u jste soubor
upravili a u jste ho p 1idali do indexu, musite odstran ni vynutit p iddnim volby 0  [Pozn.
p ekl: f jako force, 1ili vynuceni silou.]. Jde o funkci zvy ujici bezpe nost tim, e brdni
necht nému odstran ni dat, kterd je t nebyla zaznamendna do snimku, a proto by nemohla byt
Gitem obnovena.

Dal iu ite nouv ci kterou byste mohli chtit, je mo nostzachovani souboru v pracovnim stromu
p isou asném odstran niz oblastip ipravenych zm n. Jinymi slovy, soubor chcete ponechat na
disku, ale u nechcete, aby ho Git sledoval. M e to byt zvla u ite né, pokud jste n co
zapomn li p idat do souboru .gitignore a omylem jste to zahrnuli do oblasti p ipravenych
zm n—nap iklad velky log soubor nebo spoustu zkompilovanych soubor s p iponou .a.
Provedete to pomoci volby --cached:

$ git rm --cached README

P ikazu git rm m ete zadat soubory, adresa e a jejich masky. To znamenda, e m ete zadat
p ikaz jako:



$ git rm log/\*.log

V imn tesizp tného lomitka (\) p ed znakem *. Je to nezbytné, proto e Git provadi své vlastni
nahrazovani masek soubor (krom toho, které provadi shell). Uvedenym p ikazem odstranite
v echny souborysp iponou .logz adresa e log/.Provéstm ete také tentop ikaz:

$ git rm \*~

Tento p 1ikaz odstraniv echny soubory, jejich jména kon 1vlnovkou (~).

P esouvani soubor

Na rozdil od ostatnich systém pro spravu verzi, Git nesleduje p esouvani soubor p imo. Pokud
soubor v systému Git p ejmenujete, neulo 1 se 4adnd metadata s informaci, e jste soubor
p ejmenovali. Nicmén |, Git je dost chytry na to, aby to zjistil. Detekci p esunu souboru se budeme
zabyvat pozd ji.

Tak esem ezdatzvla tni, eGitp estonabizip ikazmv.Chcete-li vsystému Gitp ejmenovat
soubor, m ete provést n co takového:

$ git mv stare_jmeno_souboru nove_jmeno_souboru

av ebezvadn funguje. A skute n , pokud takovy p ikaz provedete a podivate se na hld enio
stavu, uvidite, e Gitpova ujesouborzap ejmenovany (renamed):

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

renamed: README.md -> README

Vysledek je v ak stejny, jako byste provedli nasledujici:

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

Git umi zjistit, e jde o p ejmenovani, a proto nehraje roli, zda p ejmenujete soubor timto



zp sobem, nebo pomoci p ikazu mv. Jedinym skute nym rozdilem je, e git mv je jediny p ikaz
misto t i—jde o funkci pro zjednodu eni prace.D le it j ije, e prop ejmenovani souboru
m ete pou it jakykoli oblibeny nastroj a pozd ji,p ed zapsadnim revize, provéstp ikaz add/rm.

Zobrazeni historie revizi

Po vytvo eni n kolika revizi [Pozn. p ekl.: Znovu p ipome me, e slovem revizejep elo en
anglicky pojem commit (jako podstatné jméno). P i snaze o vytvo eni p esn j 1 p edstavy
pou ivdm dvouslovny pojem objekt revize, ktery ma stejny vyznam. Uva ujte o n m jako o
reprezentantovi vysledku p ikazu git commit.], nebo pokud jste naklonovali repozitd s existujici
historii revizi, m ete chtit nahlédnout do historie projektu. Nejzdkladn j Im a nejmocn j im
nastrojem jevtomtop ipad p ikaz 1

Nasledujici p iklady ukazuji velmi jednoduchy projekt pojmenovany simplegit. M ete ho ziskat
spu t nim

$ git clone https://github.com/schacon/simplegit-progit
Po zadanip ikazugit log byste pro tento projekt m li dostat vystup, ktery vypadd zhruba takto:

$ git log

commit ca82abdff817ecb66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

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

removed unnecessary test

commit al1bef@6a3f659402fe7563abf99ad00de2209eb
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 10:31:28 2008 -0700

first commit

Ve vychozim nastaveni a bez dal ich parametr vypi ep ikazgit logrevize daného repozitd ev
obrdceném chronologickém po adi—posledni revize se zobrazi na za 4tku. Jak vidite, tento p 1kaz
vypi ev echny revize s jejich kontrolnim sou tem SHA-1, jménem a e-mailem autora, datem zapisu
a Zpravou o revizi.



P ikaz git log disponuje velkym mno stvim nejr zn j ich voleb, diky nim m ete zobrazit
p esn to,copot ebujete. UkdA emesin kteréznejpou ivan j ichmo nostl

Jednouzu ite n j ichvoleb je -p, kterd zobrazi rozdily (diff) provedené v ka dé revizi. M ete
p idatvolbu -2, kterd omezi vypis pouze na dva posledni zdznamy:



$ git log -p -2

commit ca82abdff817ecb66144342007202690a93763949
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.version = "0.1.0"
+ s.version = "0.1.1"
s.author = "Scott Chacon"
s.email = "schacon@gee-mail.com"
s.summary = "A simple gem for using Git in Ruby code."

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

removed unnecessary test

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

end

-if $0 == __FILE__

- git = SimpleGit.new

- puts git.show

-end

\ No newline at end of file

Tato volba zobrazi stejné informace, ale za ka dym zdznamem nasleduje informace o rozdilech. Je to
velmiu ite nép ikontrole kodu nebo k rychlému zji t ni, co se stalo v posloupnosti revizi, které
p idal va spolupracovnik. Ve spojeni s p ikazem git log m ete pou it také celou adu
shrnujicich voleb. Pokud nap iklad chcete pro ka dou revizi zobrazit n které stru né statistiky,



pou ijte volbu --stat:

$ git log --stat

commit ca82abdff817ec66f44342007202690393763949
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 085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7
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 a11bef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 10:31:28 2008 -0700

first commit

README | 6 ++++++

Rakefile | 23 ++++++HHHtHH e
lib/simplegit.rb | 25 +++++++++tttt+++tttt+++++
3 files changed, 54 insertions(+)

Jak vidite, volba --stat vypi e pod ka dym zaznamem revize seznam zm n nych soubor , kolik
soubor bylozm n no (changed) a kolik &dk bylo vt chto souborech vlo eno (insertions) a
smazano (deletions). Na konci vypisu se zdrove objevi souhrnt chto informaci.

Dal 1 opravdu u ite nou volbou je --pretty. Zm ni vystup logu na jiny ne vychozi format. K
dispozici mate n Kkolik p ednastavenych mo nosti. Hodnota oneline vypi e v echny revize na
jednom &dku, co ocenitep 1iprohli enivelkého mno stvirevizi. Dale se nabizeji hodnoty short,
full a fuller (zkrdceny, plny, uplny), které zobrazuji vystup p ibli n ve stejném formatu, av aks
vice imén podrobnymiinformacemi:



$ git log --pretty=oneline

ca82abdff817ec66f44342007202690a93763949 changed the version number
085bb3bcb608e1e8451d4b2432f8ecbeb306e7e7 removed unnecessary test
a11bef06a3f659402fe7563abf99ad00de2209e6 first commit

Nejzajimav j imo nostijep edpis format, ktery vim umo nip edepsat vlastni format vystupu
logu. Je to u ite né zejména v situaci, kdy generujete vystup pro strojové zpracovani— format
p edepisujete explicitn ,tak e mate jistotu, e se s aktualizaci Gitu nezm ni:

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

ca82abd - 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

Tabulka U ite né volby pro git log --pretty=format uvddi n které z u ite n j ich zna ek,
které p edpis format akceptuje.

Table 1. U ite névolby progit log --pretty=format

Parametr Popis vystupu

%H Otisk revize (H jako hash)

%h Zkraceny otisk revize

%T Otisk stromu (T jako tree)

%t Zkraceny otisk stromu

%P Otisky rodi ovskych revizi (P jako parent)
%p Zkracené otisky rodi ovskych revizi

%an Jméno autora (author name)

%ae E-mail autora (author e-mail)

%ad Datum autora (format respektuje --date=volba)
%ar Datum autora, relativni

%cn Jméno autora revize (committer name)
%ce E-mail autora revize (committer e-mail)
%cd Datum autora revize (committer date)

%cr Datum autora revize, relativni

%s P edm t(subject)

Mo na se ptate, jaky je rozdil mezi autorem a autorem revize. Autor (author) je osoba, ktera praci



p vodn napsala, zatimco autor revize (committer) je osoba, kterd tuto praci naposled pou ila.
Pokud tedy po lete zaplatu k projektu a n kdo z u iho tymu [core member] ji pou ije, ziskate

zasluhu oba — vy, jako autor, i dany len tymu, jako autor revize. Uvedeny rozdil sibli e vysv tlime
v kapitole Distribuovany Git.

Parametry oneline a format jsou zvla u ite né ve spojenisdal imo nostilog'u -- parametrem
‘--graph. Tato volbap iddp kny maly ASCII graf, zndzor ujiciva iv teva historiislu ovani:

$ git log --pretty=format:"%h %s" --graph

* 2d3acf9 ignore errors from SIGCHLD on trap

* 5e3eell 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

|/

* d6@16bc require time for xmlschema

* 11d191e Merge branch 'defunkt' into local

Tento typ vystupu nds za ne vic zajimat, jakmile se v dal 1 kapitole za neme zabyvat v tvenim a
slu ovanim.

Uvedli jsme jen n  kolik jednoduchych mo nosti formatovani vystupu p 1ikazu git log. Existuje jich
mnohem vic. Tabulka B né volby p ikazu git log uvadi seznam voleb, které jsme zatim probrali, a

také par dal ich voleb pro formatovani, které se mohou hodit—spolu s popisem toho, jak m ni
vystup p ikazu log.

Table2.B  névolbyp ikazugit log

Volba Popis

-p Zobrazi zaplatu (patch) zahrnutou do ka dé revize.

--stat Zobrazi statistiku pro zm n né souboryvka dé revizi.

--shortstat Zobrazipouze &dekzm n no/vlo eno/smazanozp ikazu --stat.
--name-only Za informacemi o revizi zobrazi seznam zm n nych soubor

--name-status Zobrazi seznam dot enych soubor spolu s informaci
p idano/zm n no/smazano.

--abbrev-commit Zobrazijenn kolik prvnich znak kontrolniho sou tu SHA-1 mistov ech 40.

--relative-date Zobrazi datum v relativnim formatu (nap .,2 weeks ago“, tj.p ed 2 tydny)

misto data v uplném tvaru.

--graph Zobrazi vedle vystupu logu ASCII graf v tve a historii slu ovani.



Volba Popis

--pretty Zobrazi revize v alternativnim formatu. Parametry p ikazu jsou oneline, short,
full, fuller a format (ve kterém uvedete sv j vlastni format).

Omezeni vystupu logu

Krom voleb pro formdtovani vystupu akceptuje p ikaz git 1log celou adu u ite nych
omezujicich voleb —tj. takovych, které umo ni zobrazit jen podmno inu revizi. S jednou takovou

volbou u jsme se setkali— lo o volbu -2, kterd zobrazi pouze dv  posledni revize. M ete
dokonce zadat -<n>, kde n je libovolné celé islo. Povede to k zobrazeni poslednich n revizi. Ve
skute nosti ji asi nebudete vyu ivat p 1ili asto, proto e Git standardn posild vystup p es

strdnkova ,tak e senajednou zobrazijen jedna stranka logu.

Naopak velmi u ite né jsou volby pro vymezeni asu, jako --since a --until (,od“ a ,,do“).
Nap iklad nasledujici p 1ikaz zobrazi seznam v ech revizi po izenych za posledni dva tydny (2
weeks):

$ git log --since=2.weeks

Tento p ikaz pracuje s velkym mno stvim format .M ete zadat konkrétni datum ("2008-01-15")
nebo relativni datum, jako je "2 years 1 day 3 minutes ago" (p ed 2 roky, 1 dnem a 3 minutami).

Ze seznamu také m ete vyfiltrovat revize, které odpovidaji ur itym vyhleddvacim kritériim. Volba
--author vam umo ni filtrovat vypisy podle zadaného autora, volbou --grep m ete ve zpravach k
revizi hledat kli ova slova. (Pokud chcete p edepsat sou asnou platnost voleb --author a --grep,
musite p idat --all-match, jinak p ikaz propusti revize vyhovujiciijedné z nich.)

Dal im opravdu u ite nym filtrem je volba -S, které zaddme n jaky et zec. Zp sobi, e se
zobrazi jen revize se zm nami kodu, kdy byl zadany et zec p iddn nebo odstran n. Pokud
nap iklad chcete zjistit posledni revizi, kdy byl p iddn nebo odstran n odkaz na ur itou funkci,
m ete zavolat:

$ git log -Sjmeno_funkce

Posledni opravdu u ite nd volba pro git log spo iva ve filtrovani podle zadané cesty. Jestli e
zadate nazev adresd e nebo souboru, vystup logu omezite na revize, které provedly zm nuvt chto
souborech. Cesta je v dy poslednim parametrem a v t inou ji p edchdzeji dv. poml Kky (--),
jimi jeodd lena od ostatnich parametr

Tabulka Volby pro omezeni vystupu p ikazu git log uvadi p ehled ji zmin nych a n kolika
dal ich voleb.

Table 3. Volby pro omezeni vystupup tkazugit log



Volba Popis

-(n) Zobrazi pouze poslednich n revizi.

--since, --after Omezi vypis na revize zapsané po zadaném datu.

--until, --before Omezi vypis na revize zapsané p ed zadanym datem.
--author Zobrazi pouze revize, u kterych autor p isp vku odpovida

zadanému et zci.

--committer Zobraci pouze revize, u kterych autor revize odpovida zadanému
et zci.

--grep Zobrazi pouze revize, které ve zprav  k revizi obsahuji zadany
et zec.

-5 Zobrazi pouze revize, které p idaly nebo odebraly kod se

zadanym et zcem.

Pokud nap iklad chcete zjistit, které revize upravujici testovaci soubory v historii zdrojového kédu
Gituza lenil a zapsal Junio Hamano v ijnu 2008, m ete zadat nasledujicip ikaz:

$ git log --pretty="%h - %s" --author=gitster --since="2008-10-01" \
--before="2008-11-01" --no-merges -- t/
5610e3b - Fix testcase failure when extended attributes are in use

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

563754 - demonstrate breakage of detached checkout with symbolic 1link HEAD

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

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

boad11e - pull: allow "git pull origin $something:$current_branch" into an unborn branch

Z tém 40 tisic revizi v historii zdrojového kddu Gitu zobrazi p ikaz 6 zdznam , které odpovidaji
zadanym Kritériim.

Navratdo p edchoziho stavu

Kdykoli se m e stdt, e n co chcete vratit do p vodniho stavu. Proto se podivame na pdr
zadkladnich nastroj pro vraceni zm n, které jste ud lali. Ale bu te opatrni, proto e ne v dy
m ete navrat zp t vratit zase vp ed. Je to jedna z mala oblasti, kdy p 1neuvd eném postupu v
Gituriskujete, ep ijdeteo astsvé prace.

Jeden z b nych d vod ©pro vraceni uprav nastane, kdy zapi ete revizi p ili brzy a
nap iklad jste zapomn li p idat n Kkteré soubory, nebo jste n co popletli ve zprav Kk revizi.
Chcete-li posledni revizi vytvo it znovu, m ete spustit p 1ikaz commit s volbou --amend:

$ git commit --amend



Tento p ikaz vezme va 1ioblastp ipravenychzm napou ijejikvytvo enirevize. Pokud jste od
posledni revize neprovedli 4adné zm ny (nap iklad spustite tento p ikaz bezprost edn po
p edchozim zapisu), bude snimek vypadat upln stejn ajediné, cozm nite, je zprava k revizi.

Spusti se stejny editor pro editaci zprav k revizim, ale tentokrat u  obsahuje zpravu z va i
p edchozi revize. Zpravu m ete editovat stejnym zp sobem jako v dy, ale p edchozi revize se

p epi e.

Pokud nap iklad zapi ete revizi a potom si uv domite, e jste zapomn li p ipravit k zapsani
zm ny v souboru, ktery jste cht li do této revize p idat, m ete provést nasledujici:

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

Vysledkem je jedind revize — druhy p ikaz commit nahradi vysledky prvniho.

Odstran nisouboru z oblastip ipravenychzm n

Nésledujici dv asti popisuji, jak se poprat s oblasti p ipravenych zm n a se zm nami v
pracovnim adresa 1i. Dobré je, e p ikaz, jim se zji uje stav t chto dvou oblasti, zarove
p ipomind, jak v nich ne &douci zm ny zru it. ekn me nap iklad, e jste zm nili dva
soubory a chcete je zapsat jako dv. odd lené zm ny, jen e omylem jste zadali p ikaz git add * a
oba soubory jste tim p ipravili k zapsani. Jak 1ze tyto dva soubory vratit z oblasti p ipravenych
zm n?P ipomenevamtop ikazgit status:

$ 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

P imo pod textem ,Changes to be committed“ (,Zm ny k zapsani“) se 1ka: ,pro odstran ni z
oblasti p ipravenych zm n pou ijte p ikaz git reset HEAD <soubor>...“ Budeme se tedy idit
touto radou a z oblasti p ipravenych zm n odstranime soubor CONTRIBUTING.md:



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

renamed: README.md -> README

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

modified:  CONTRIBUTING.md

P ikaz je sice trochu zvla tni, ale funguje. Soubor CONTRIBUTING.md ma stav ,zm n n“ aleu se
nenachdzi v oblastip ipravenychzm n.

P ikaz git reset sice m e byt nebezpe ny, pokud jej volate s volbou --hard, ale v
na emp Ipad =z stane soubor v pracovnim adresd inedot en.Volanigit reset
bez dal ich parametr neni nebezpe né—dotkne se jen oblasti p ipravenych
zm 1.

NOTE

Prozatim je tato magicka formule v e, co o p 1kazu git reset pot ebujete v d t. Podrobn jise
budeme tim, co p ikaz reset d 14 a jak jej vyu it pro opravdu zajimavé v ci, v podkapitole Reset
Demystified.

Ru enizm nvezm n nychsouborech

A cokdy zjistite, e nechcete zachovatzm ny, které jste provedli v souboru CONTRIBUTING.md? Jak je
m ete snadno zru it a vratit soubor zp t do podoby p i poslednim zdpisu revize (nebo p i
prvnim klonovani nebo p i jakékoliv innosti, kterou jste soubor dostali do pracovniho adresa e)?
P ikaz git statusvdm na t stiitentokrat ekne, cod lat. U posledniho p ikladu vypada oblast
p ipravenych zm n takto:

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

Gitp Imo ik, jak se daji vdmi provedené zm nyzru it.Ud lame, co ndm radi:



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

renamed: README.md -> README

Jak vidite, zm ny byly vraceny zp t.

Jed le ité, abyste porozum li tomu, ep ikaz git checkout -- <soubor> je
nebezpe ny. Ve kerézm ny, které jste v souboru provedli, jsou ztraceny — Git
jeprav p epsal jinym souborem. Nikdy tento p ikaz nepou ivejte, pokud si
nejste zcela jisti, eu dany soubor nebudete pot ebovat.

IMPORTANT

Pokud byste cht li provedené zm ny souboru uchovat, ale pro tento okam ik je p esto chcete
odklidit z cesty, podivame se pozd ji na odkladani (stashing) a v kapitole V tve v systému Git na
v tveni. Tyto postupy byvajiv t inouvhodn j 1

Zapamatujte si, ev e, co je v Gitu zapsdno, lze tém v dy obnovit. Obnovit 1ze dokonce i objekty
revizi na odstran nych v tvich nebo objekty revizi, které byly p epsany p ikazem commit --amend
(obnovovani dat se v nuje kapitola Data Recovery). Pokud v ak dojde ke ztrat dat, kterd dosud
nebyla sou 4asti adné revize,u je asi nikdy neuvidite.

Prace se vzdalenymi repozita i

Abyste mohli na gitovych projektech spolupracovat, jet ebav d t, jak manipulovat se vzdalenymi
repozita i (remote repositories). Vzdalené repozitd e jsou verze va eho projektu umist né na

Internetu nebo kdekoli v siti. Vzdalenych repozita m ete mit n Kkolik, ka dy pro vas bude
p istupny bu pouze pro teni (read-only) nebo pro teni i zapis (read/write). Spoluprdce s
ostatnimi u ivateli zahrnuje spravu t chto vzdalenych repozita a odesilani (push) a stahovani
dat (pull) v okam icich kdy chcete praci sdilet. P isprav vzdalenych repozita musitev d ¢,

jak lze p idat vzdaleny repozitd , jak odstranit vzdaleny repozitd , ktery u neni platny, jak
spravovat r zné vzdalené v tve, jak je ur it jako sledované i nesledované a dal iv ci. V této
podkapitole se budeme zabyvatn kterymizt chto dovednosti.

Zobrazeni vzdalenych server

Chcete-li zjistit, jaké vzdalené servery jste si nakonfigurovali, m ete pou it p ikaz git remote.
Zobrazi se seznam kratkych jmen, ktera jste vzdalenym repozita m p id lili. Pokud jste
repozitd vytvo 1ili klonovanim, m 1i byste vn m vid t p inejmen im origin—jako vychozi
nadzevho Gitp id 1iserveru, ze kterého jste vytva eli klon:



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

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

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

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

Checking connectivity... done.

$ cd ticgit

$ git remote

origin

M ete také p idat -v, co vede k zobrazeni adresy URL, kterou Git pro zkrdcené jméno ulo il a
kterAsepou ivap 1 tenizap 1zapisuna tentovzdaleny server:

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

Pokud pou ivate vice ne jeden vzddaleny repozitda ,p ikazje vypi e v echny. Repozitd s vice
vzdalenymi servery, ktery slou 1 pro spolupraci s vice lidmi, m e vypadat nap iklad takto.

$ cd grit

$ git remote -v

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

To znamena, em eme celkem snadno stdhnout p isp vky od kteréhokoli zt chtou ivatel
Na jeden nebon kolik z nich m eme mit navicp id leno pravo pro odesilanizm n (push), ale z
tohoto vypisu to nelze poznat.

V imn te si, e tyto vzdalené repozitd e pou 1ivaji r zné protokoly. Vice se o tom zminime v
kapitole Zprovozn ni Gitu na serveru.



P 1idavani vzdalenych repozita

U jsme se zminili a trochu jsme si ukazali, ep ikaz clone automaticky p ida vzdaleny repozita
originza vas. Te siukd eme,jak m eme p idat novy vzdaleny repozitd explicitn . Chcete-li
p idat novy vzddleny gitovy repozitd a zadat zkrdceny nazev, p es ktery se m ete snadno
odkazovat, spus tep ikazgit remote add <zkr cen n zev> <url>:

$ git remote

origin

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

originhttps://github.com/schacon/ticgit (fetch)
originhttps://github.com/schacon/ticgit (push)
pbhttps://github.com/paulboone/ticgit (fetch)
pbhttps://github.com/paulboone/ticgit (push)

et zec pb nyni m ete pou ivat na p ikazovém 4adku misto kompletni adresy URL. Pokud
nap iklad chcete vyzvednout (fetch) v echny informace, které ma Paul, ale vy je je t nemate ve
svém repozitad i, m ete provést p 1kaz 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

Paulova hlavni v tev je te lokdln dostupnd jako pb/master. M ete ji za lenit (merge) do
n které ze svych v tvi, nebo ji m ete zp Istupnit jako lokalni v tev (check out), jestli e siji
chcete prohlédnout. (Podrobn ji se budeme v tvim a jejich pou iti v novat v kapitole V tve v
systému Git.)

Vyzvedavani a stahovani ze vzdalenych repozita
Jakjste prav vid li, m ete pro ziskani dat vzdaleného projektu pou itp ikaz:

$ git fetch [jm no-vzd len ho-repozit e]

P ikaz zami 1 do vzdaleného projektu a stdhne z n jv echna data, kterd je t nemadte u sebe.
Poté byste m 1li mit k dispozici odkazy na v echny v tve tohoto vzdaleného projektu. Od toho
okam ikujem ete kdykoli slu ovat (merge) nebo prohli et.



Pokud vytvo ite klon n jakého repozitd e, p ikaz automaticky p ida tento vzdaleny repozita

pod ndzvem origin. Tak e p ikaz git fetch origin vyzvedne ve kerou novou praci, ktera byla na

uvedeny server poslana (push) od okam iku, kdy jste odtud klonovali (nebo kdy jste odtud naposledy

vyzvedavali praci). M li bychom zminit, e p ikaz git fetch jen stdhne data do va eho lokalniho

repozita e. Neprovede ale automatické slou eni (merge) s va 1 praci, ani nezm ni nic z toho, na
em prav pracujete. Slou enisva ipracimusiteud latru n ,a touzndteza vhodné.

Pokud ma va e aktudlni v tev nastaveno sledovani vzdalené v tve (vice informaci naleznete v
nasledujici podkapitole a v kapitole V tve v systému Git), m ete pou it p ikaz git pull, ktery
automaticky vyzvedne (fetch) a poté za leni (merge) vzddlenouv tevdova 1aktudlniv tve.Tento
postup pro vas m e byt snaz 1 a pohodln j i Standardn p itom p ikaz git clone
automaticky nastavi va 1 lokalni v tev master tak, aby sledovala vzdalenou v tev master (vychozi
v tevm e byt i jind) na serveru, z kterého jste klonovali. P ikaz git pull v t inou vyzvedne
(fetch) data ze serveru, z n ho jste p vodn Kklonovali, a automaticky se pokusi za lenit je
(merge) do kddu,nan m prav pracujete.

Odesilani do vzdalenych repozita

Pokud se va projekt nachdzi ve stavu, kdy ho chcete sdilet s ostatnimi, m ete ho odeslat (push) na
referen ni server (upstream [Pozn. p ekl.: Pojem upstream se pou 1ivd pro vzdaleny server
umist ny doslova vy e proti proudu—z logického pohledu. Podle konvence se asto upstream
pou iva i pro pojmenovani takového vzdaleného serveru. Typicky jde o server, ktery slou 1 ke
sdileni vysledk projektu, ktery se pova uje v jistém smyslu za referen ni—zn jtote edol po
proudu Kk ostatnim. Je mo né, e se s timto pojmem poprvé setkate v okam iku, kdy za nete
pou ivat GitHub a provedete takzvany Fork jiného projektu. Vnapov d p imo najdete p ikazy,
ve Kktery se slovo upstream vyskytuje — GitHub Help: Fork a Repo. V této souvislosti chapejte pojmy
vzddleny server a vzddleny repozitd jako shodné. Repozitd ozna ovany pojmem upstream je ten, ze
kterého jste na GitHub provedli fork.]). P islu ny p ikaz je jednoduchy: 1 . Pokud chcete na
server 2 odeslat svouv tev 3 (znovu p ipome me, e p 1iklonovani se vim ob tato
jména nastavi automaticky), pak nasledujici p ikaz ode le na server v echny va e revize
(commuits):

$ git push origin master

Tento p ikaz bude funk ni, pouze pokud jste klonovali ze serveru, kn mu mate opravn ni pro
zapis, a pokud tam mezi tim nikdo nic neodeslal. Pokud ve stejnou dobu obsah naklonuje je t
n kdo jiny a svou praci ode le na spole ny server (upstream), va e pozd ji odesiland prace bude
opravn n odmitnuta. Nejd ive musite jeho praci vyzvednout (fetch), zahrnout ji do va 1 a teprve
potom budete moci v e odeslat. Vice informaci o odesildni na vzdalené servery najdete v kapitole
V tve v systému Git.

Prohli enivzdalenych repozita

Jestli e chcete ziskat vice informaci o konkrétnim vzdaleném repozitd i, m ete pou it p ikaz


https://help.github.com/articles/fork-a-repo/

git remote show [n zev-vzd 1len ho-repozit e]. Pokud pou ijete tento p ikaz v kombinaci s
konkrétnim zkracenym nazvem (nap .origin), bude vystup vypadat zhruba nasledovn

$ 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)

Bude obsahovat adresu URL vzdaleného repozita e a informace o sledovanych v tvich. P ikaz vam
mimo jiné sd luje, e pokud se nachazite na v tvi master a spustite p 1kaz git pull, pak se po
vyzvednuti v ech vzdalenych referenci (fetch) v tev master ze vzdaleného serveru automaticky
za leni(merge). Sou asti vypisu jsou také v echny vzdalené reference, které p ikaz stahl.

S uvedenym jednoduchym p ipadem se pravd podobn setkdte. Pokud v ak Git pou ivate
intenzivn ji, m evamp 1kaz git remote showzobrazit mnohem vice informaci:

$ 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 confiqgured for 'git push':
dev-branch pushes to dev-branch (up to date)
markdown-strip pushes to markdown-strip (up to date)

master pushes to master (up to date)



Tento p 1kaz ukazuje, kterd v tev bude automaticky odesldna, pokud spustite p ikaz git push na
ur itych v tvich. P ikaz vam také uka e, které vzdalené v tve na serveru je t nemate, které
vzdalené v tve mate, ale ze serveru u byly odstran ny, a n Kkolik lokalnich v tvi, které budou
automaticky za len ny (merge), kdy spustitep ikazgit pull.

Odstra ovaniap ejmenovavanivzdalenych repozita

Pokud chcete zkracené jméno vzdaleného repozitd e zm nit, m ete provést p 1kaz git remote
rename. Pokud nap iklad chcete p ejmenovat pb na paul, m ete tak u init nasledujicim p ikazem
git remote rename:

$ git remote rename pb paul
$ git remote

origin

paul

Za zminku stoji, e tim zm nite také nazvy vzdadlen sledovanych v tvi. Z p vodni reference
pb/master se tak nyni stava paul/master.

Chcete-li z n jakého d vodu odstranit referenci (p esunuli jste nap iklad server nebo u
nepou ivate dané zrcadlo, nebot eba p isp vatel p estal p ispivat), m ete vyu it p ikaz
git remote rm:

$ git remote rm paul
$ git remote
origin

Pou ivanizna ek

Stejn  jako v t ina systém pro spravu verzi nabizi i Git mo nost ozna ovat v historii ur ita
mista, je pova ujete za d le itd. Tato funkce se nej ast ji pou iva k ozna eni jednotlivych
vydani (nap iklad v1.0 atd.). Vtéto 4&stivysv tlime, jak po idite vypis v ech dostupnych zna ek,
jaklze vytva etzna Ky nové ajaké typy zna ek se vam nabizeji.

Vypis zna ek
Po izenivypisu dostupnych zna ek (tags) je v systému Git jednoduché. Napi tegit tag:
$ git tag

v0.1
v1.3



Tento p ikaz vypi e zna Kky v abecednim po adi. Po adi zobrazeni zna ek nenese dadnou
d le itou informaci.

Zna Kky lze vyhledavat také pomoci konkrétni masky. Nap iklad repozitd se zdrojovym kodem
systému Git obsahuje vice ne 500 zna ek. Pokud se chcete podivat jen na sérii k verzi 1.8.5,
m ete provést nasledujicip ikaz:

$ git tag -1 "v1.8.5*"

v1.8.5
v1.8.5-rc@
v1.8.5-rc1
v1.8.5-rc2
v1.8.5-rc3
v1.8.5.1
v1.8.5.2
v1.8.5.3
v1.8.5.4
v1.8.5.5

Vytva enizna ek
Git pou iva dva hlavnitypy zna ek: prosté (lightweight) a anotované (annotated).
Prostd zna Kka se velmi podobd v tvi, kterd se nem ni— je to pouze ukazatel na konkrétni revizi.

Naproti tomu anotované zna Ky jsou ukldadany jako plné objekty v databazi Gitu. U anotovanych
zna ek se provadi kontrolni sou et. Obsahuji jméno autora zna Kky (tagger), e-mail a datum, nesou
vlastni zpravu zna Ky (tagging message) a mohou byt podepsany (signed) a ov eny (verified) v
programu GNU Privacy Guard (GPG). Obecn se doporu uje pou ivat v zdjmu uplnosti informaci
spi e anotované zna Kky. Pokud v ak vytva ite pouze do asnou zna ku nebo z n jakého
d vodu nechcete zadavat podrobn j 1iinformace, m ete vyu Ivatiprostézna Ky.

Anotované zna Ky

Anotovand zna Kka se v Gitu vytva 1jednodu e. Nejjednodu im zp sobem je zadat k p ikazu
tag parametr -a:

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

vo.1

v1.3

vl.4

Parametr -m uddva zprdvu zna Kky, kterd bude ulo ena spolu se zna kou. Pokud u anotované
zna kynezaddte adnou zpravu, Git spusti textovy editor,vn m zpravu zadate.



Po zaddnip ikazugit show se informace zna Ky zobrazi spolu s revizi, kterouzna kaozna uje:

$ git show v1.4

tag v1.4

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

my version 1.4

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

changed the version number

P ikaz zobrazi informace o autorovi zna Ky, datu, kdy byla revize ozna ena, a zpravu zna Ky
je t p edinformacemi o revizi.

Prosté zna Kky

Dal i mo nosti, jak ozna it revizi, je prostd zna ka. Jde v podstat o kontrolni sou et revize
ulo eny v souboru— 4dné dal 1 informace neobsahuje. Chcete-li vytvo it prostou zna ku,
nezadavejte ani jeden z parametr -3, -s nebo -m:

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

vo.1

vl.3

vl.4

vl.4-1w

vl.5

Pokud spustite p ikaz git show pro zna ku tentokrat, nezobrazi se k ni 4&dné dal 1 informace
P ikaz uka ejen informaci o revizi:

$ git show v1.4-1w

commit ca82abdff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number



Dodate né ozna eni

Ozna itm eteirevize, které u mate za sebou. P edpokladejme, eva e historie revizi vypada
takto:

$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment'
abb4c97498bd301d84096da251c98a@7c7723e65 beginning write support
0d52aa3ab4479697da7686c15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment'’
0b7434d86859cc7b8c3d5e1dddfed66ff742fcbc added a commit function
4682¢3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115¢cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767119372d61af8 updated rakefile
964f16d36dfccde844893cacbb347e7b3d44abbe commit the todo
8abcbc430f1a9c3d00faaeffd07798508422908a updated readme

Nyni p edpokladejme, e jste zapomn li ozna Kkovat projekt verze 1.2, ktery je zachycen revizi se
zpravou ,updated rakefile“. Zna ku m ete p idat dodate n . Pro ozna Kkovani revize zadejte
na konec p ikazu kontrolni sou et revize (nebo jeho ast):

$ git tag -a v1.2 9fceb0?

M ete se podivat, e revize byla ozna ena:



$ git tag
vo.1

vl.2

v1.3

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

$ git show v1.2

tag v1.2

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

version 1.2

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

updated rakefile

Sdileni zna ek

P 1ikaz git push nep end 1 zna Kky na vzdalené servery automaticky. Po vytvo eni zna Ky ji
musite na sdileny server poslat explicitn . Tento proces se velmi podoba sdileni vzdalenych
v tvi—m ete provést git push origin [n zev-zna ky].

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

Mate-li zna ek vice a chcete je odeslat v echny najednou, m ete také up 1ikazu git push pou it
volbu --tags. Tim se na vzdaleny server p enesouv echnyva ezna Ky, kterétamje t nejsou.



$ git push origin --tags

Counting objects: 1, done.

Writing objects: 100% (1/1), 160 bytes | @ bytes/s, done.
Total 1 (delta @), reused @ (delta 0)

To git@github.com:schacon/simplegit.git

* [new taq] vl.4 -> v1.4
* [new tag] vl.4-Tw -> v1.4-1w
Pokud nyni n kdo bude klonovat nebo stahovat z va eho repozitd e, stdhne rovn v echny

va ezna Kky.

Ziskani ozna ené pracovni kopie

V Gitu nem ete ziskat pracovni kopii (check out) jen na zdklad zna Ky (tag), proto e zna ka se
neda posouvat. Pokud do pracovniho adresa e chcete z repozitd e ziskat verzi s ur itou zna kou,
m ete pro ozna Kkovany snimek vytvo it novou v tev p ikazem git checkout -b [jm no-
v tve] [jm no-zna kyl:

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

Je jasné, e kdy te zapl ete n jakou zm nu, va e v tev version2 se bude od snimku se
zna kouv2.0.01i it, proto evasnovézm nyposunouddal. Tak ebu te opatrni.

Aliasy v Gitu

Ne wukon ime tuto kapitolu v novanou zaklad m prace s Gitem, mame tuje t jeden maly tip,
ktery m eu initva ipracisGitemjednodu 1i,snaz iaosobn j i:aliasy.Vdal ich &stech
knihy se na n nebudeme odkazovat, ani nebudeme p edpoklddat, e je umite pou ivat, ale asi
bysteonichm liv d t

Jestli e zadate neuplny p ikaz, Git si ho automaticky nedoplni. Pokud nechcete zadavat cely text
gitovych p ikaz , m ete pomoci git config jednodu e nastavit pro ka dy p ikaz tzv. alias.
Tady je par p iklad ,které mo nd budete chtit nastavit:

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

To znamend, e nap iklad misto kompletniho p ikazu git commit sta i zadat pouze zkrdcené git
ci.B hem pou ivani Gitu budete asi ast jipou ivatijiné p ikazy. Nevahejte a vytvo te si pro



n nové aliasy.

Tato metoda m e byt velmi u ite na také k vytvda eni p ikaz , které by podle vas m ly
existovat. Pokud jste nap iklad narazili na problém s pou ivanim p ikazu pro vraceni souboru z
oblastip ipravenychzm n, m etehovy e itp idanim vlastniho aliasu:

$ git config --global alias.unstage 'reset HEAD --'
Po zaddni takového p ikazu budete mit k dispozici dva ekvivalentni p ikazy:

$ git unstage fileA
$ git reset HEAD -- fileA

P ikaz unstage vypadd srozumiteln ji.B n setakép idavap ikaz last:
$ git config --global alias.last 'log -1 HEAD'
Timto zp sobem snadno zobrazite posledni revizi:

$ 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>

Jak tu ite, Git jednodu e nahradi novy p ikaz imkoliv, co jste aliasem pojmenovali. M e se
v akstat, e budete chtit spustit externip ikaz,anedil ip ikaz Git.Vtakovém p ipad zadejte
naza atekp ikazuznak!.Tojeu ite névp ipadech, kdy sipi ete své vlastni nastroje, které s
repozitd em Gitu pracuji. M eme si to p edvést vytvo enim aliasu git visual pro spu t ni
gitk:

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

Shrnuti

V tomto okam iku u v Gitu umite provad t v echny zakladni lokalni operace —vytvo it a
klonovat repozitd , provad tzm ny, p ipravitje k zapsani, zapsat je a prohli et si historiiv ech



zm n, kterymi repozitd pro el. V dal 1 kapitole se podivame na exkluzivni vlastnost Gitu—na
model v tvenl.



V tve v systému Git

N jakou formu v tveni podporuji tém v echny systémy pro sprdvu verzi. V tveni znamena,

e se m ete odlou it od hlavni linie vyvoje a pokra ovat v praci, ani byste do hlavni linie
zasahovali. V mnoha nastrojich pro sprdavu verzi jde o pon kud naro ny proces, ktery asto
vy aduje vytvo eni nové kopie adresa e se zdrojovym kodem, co m e u velkych projekt
trvat dlouho.

N kte 1lidé mluvi o modelu v tveni Gitu jako o ,p evratné vlastnosti“ a mezi systémy pro spravu
verzi se jim Git ur it odli uje. V em je tak zvla tni? Zp sob, jakym Git v tveni provadi, je
neuv  iteln snadny a operace v tveni probihaji tém okam it . A stejn rychlé je
v t inouip epinanimeziv tvemi. Na rozdil od ostatnich systém pro spravu verzi vybizi Git ke
zp sobu prace, kdy sev tveniaslu ovaniprovadi asto, dokoncein kolikratza den. Pochopeni a
zvladnuti tohoto rysu vam dava do rukou vykonny a jedine ny nastroj a m e zcela zm nit
zp sob, jakym budete realizovat vyvoj.

V tve v kostce

Abychom skute n  pochopili, jak v Gitu funguje v tveni, musime poodstoupit a podivat se, jak Git
uklada data.

Jak si mo na vzpominate z kapitoly Uvod, Git neuklada data jako sérii zm n nebo rozdil , ale jako
sérii snimk

Kdy zapi ete revizi, ulo i Git objekt revize (commit object), ktery obsahuje odkaz na snimek
obsahu, ktery jste p ipravili k zapsani. Tento objekt obsahuje také jméno a e-mail autora, zpravu,
kterou jste napsali, a odkazy na jeden nebo vic objekt revize, které této revizi p imo p edchazely
(jeho rodi e):na &dného rodi e pro po ate ni revizi, na jednoho rodi e prob nou revizi a
na vice rodi pro revizi, ktera je vysledkem slou eni dvou nebo vicev tvi.

Pro ilustraci p edpokladejme, e mate adresd st emi soubory, které p ipravite k zapsani a
nasledn zapi ete. P ip iprav soubor Kk zapsani je pro ka dy z nich vypo itan kontrolni
sou et (o otisku SHA-1 jsme se zminili v kapitole Uvod), dana verze soubor se ulo { v repozitd i
Gitu (Git jim ika bloby [Pozn.p ekl.: Z anglického Binary Large OBject, ili velky bindrni objekt.]) a
p 1idajejich kontrolni sou etdo oblastip ipravenychzm n:

$ git add README test.rb LICENSE
$ git commit -m 'The initial commit of my project’

Kdy p ikazem git commit vytva ite revizi, vypo ita Git kontrolni sou et ka dého podadresa e
(v tomto p ipad pouze ko enového adresd e projektu) a ulo 1 tyto objekty stromu (tree) do
repozita e Gitu. Poté Git vytvo 1 objekt revize (commit) s metadaty a s ukazatelem na ko en stromu
projektu, aby mohlvp ipad pot eby tento snimek obnovit.



Va gitovsky repozitd nyni obsahuje p t objekt : jeden blob pro obsah ka dého z va icht i
soubor , jeden strom, ktery zaznamendava obsah adresad e a udava, které ndzvy soubor jsou
ulo eny jako ktery blob, a jeden objekt revize s ukazatelem na ko enovy objekt stromu a se v emi
metadaty revize.

blob size

== Testing library

This library is used to test
Ruby projects.

commit size blob size

tree 92ec2
author Scott . The MIT License
committer Scott . Copyright (c) 2008 Scott Chacon

The initial commit of my project Permission is hereby granted,
free of charge, to any person

blob size

require 'logger'
require ‘test/unit’

class Test::Unit::TestCase

Figure 9. Objekt revize a jeho strom

Jestli e v souborech provedete zm ny a zapi ete je, dal 1 objekt revize ulo 1 ukazatel na
bezprost edn p echdazejici objekt revize.

commit size commit size commit size
tree 92ec? tree 184ca tree Ode24
parent parent 98cad9 parent 34ac2
author Scott author Scott author Scott
committer Scott committer Scott committer Scott
The initial commit of my project Fixed bug #1328 - stack overflow add feature 432 - abil
forsats to

Snapshot A Snapshot B Snapshot C

Figure 10. Objekty revize a jejichrodi e

V tev je v Gitu jen snadno p emistitelnym ukazatelem na jeden z t chto objekt revize. Vychozim
ndzvem v tve v Gitu je master (hlavni v tev). Kdy vytva ite objekt revize, mate k dispozici v tev
master, kterd ukazuje na vd minuly objekt revize. Poka dé, kdy zapi ete novou revizi, v tev se
automaticky posune vp ed.

V tev ,master” se v Gitu nechdpe jako specialni v tev.]Je upln stejna jako v echny
ostatni. Jedinym d vodem, pro ji najdete skoro v ka dém repozitd i, je to, e ji
standardn vytva 1{p ikaz git inita v t ina lidi se nezat uje tim, e by to
zm nili.

NOTE



master

Snapshot A Snapshot B Snapshot C

Figure 11. V tev a historie jejich objekt revize

Vytvo eninovév tve

Co se stane, kdy vytvo ite novou v tev? Znamend to vytvo eni nového ukazatele, s nim
m ete pohybovat. ekn me, e vytvo ite novou v tev a nazvete ji testing. U inite tak
p ikazemgit branch:

$ git branch testing

Vytvo 1se tim novy ukazatel na stejny objekt revize, na kterém se prav  nachazite.

master

testing

Figure 12. Dv v tve ukazuji na stejnou sérii objekt revize

Jak Git poznda, na jaké v tvi se prav  nachdazite? Pou iva specidlni ukazatel zvany HEAD.
Poznamenejme, e tento koncept HEAD se velmi li 1od t ch, na které m ete byt zvykli z jinych
systém pro spravu verzi, jako jsou Subversion nebo CVS. V Gitu se jednd o ukazatel na lokdlni v tev,
nani seprav nachdzite. Vtomtop ipad jsme stdle na v tvimaster.P ikaz git branch pouze
vytvo ilnovouv tev—nep epnuldo ni.



==
|

testing

Figure 13. HEAD ukazujicinav tev

Snadno to m eme zviditelnitspu t nimp ikazugit log, ktery vdm uka e, kam referencev tvi
ukazuji. Pot ebnd volba se jmenuje --decorate.

$ git log --oneline --decorate

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

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

98ca9 The initial commit of my project

Vedle otisku revize f30ab vidite v tve master a testing.

P epinaniv tvi
Chcete-lip epnout na existujiciv tev,spus tep ikazgit checkout.P epn me senanovouv tev
testing:

$ git checkout testing

Tim se HEAD se p esune a ukazujenav tev testing.

testing

Figure 14. HEAD ukazuje na aktudlniv tev

Ajaky to ma vyznam? Dob e,zapi medal 1revizi:



$ vim test.rb
$ git commit -a -m 'made a change'

master

testing

Figure 15. V' tev HEAD se p izadpisurevize posunevp ed

Vysledek je zajimavy z toho d vodu, e se v tev testing posunula vp ed, zatimco v tev master
stale ukazuje na revizi, na ni jste se nachazeli p ed p epnutim v tvi p ikazem git checkout.
P epn mezp tnav tevmaster.

$ git checkout master

master

testing

Figure 16. P icheckout se HEAD p esune

P ikaz provedl dv. v ci. P emistil ukazatel HEAD zp t, tak e nyni ukazuje na v tev master, a
vratil soubory ve va em pracovnim adresd i zp t ke snimku, na ktery ukazuje v tev master. To
také znamend, e zm ny, které od tohoto okam iku provedete, vedou k odklonu od star 1 verze
projektu. V podstat vratite zm ny, které jste provedli ve v tvi testing, tak e se m ete vydat
jinym sm rem.

P epnutiv tvim nisouboryveva em pracovnim adresd i

Pova wujizad le ité poznamenat, evGitusep ip epnutiv tvizm nisoubory

NOTE ve va em pracovnim adresda 1i. Pokud se p epnete na star iv tev,vd pracovni
adresd budezm n ndo podoby z doby, kdy jste voné v tvizapsali posledni revizi.
Pokud by se to Gitunem lopoda it ist ,nedovolivimp epnoutv bec.

Prove mepdrzm nazapi medal irevizi:



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

Nyni se historie va eho projektu rozd lila (viz obrazek Rozbihajici se historie). Vytvo ili jste novou
v tev, p epnuli se na ni, provedli zm ny a poté jste p epnuli zp tna hlavniv tev,vni jste
provedli dal izm ny. Oboje tyto zm ny jsou odd lené na samostatnych v tvich. M ete mezi
nimi p epinattamazp t,aa uznateza vhodné, m ete je slou it. Tov e jste provedli pomoci
jednoduchych p ikaz branch, checkout a commit.

master

testing

Figure 17. Rozbthajict se historie

M ete si to snadno zviditelnit p ikazem git log. Kdy spustite git log --oneline --decorate
--graph --all, zobrazi se historie revizi, kterd ukazuje polohu ukazatel na v tve a jak se historie
rozd lila.

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

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

| * 87ab2 (testing) made a change

|/

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

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

A proto e v tev je v Gitu ve skute nosti oby ejnym souborem, ktery obsahuje 40 znak
kontrolnitho sou tu SHA-1 revize, na kterou v tev ukazuje, daji se v tve snadno vytva et i
odstra ovat. Vytvo itnovouv tevjeprav tak snadné arychlé jako zapsat41 byt do souboru (40
znak plusjeden pro novy adek).

Ost e to kontrastuje se zp sobem v tvenivev t in star ich systém pro spravu verzi, ktery
zahrnoval kopirovani v ech soubor projektu do druhého adresa e. To m e zabrat n kolik
sekund nebo dokonce minut—v zavislosti na velikosti projektu --, zatimco v Gitu tento proces
prob hne v dy okam it . A proto e p 1 zapisovani objekt revize zaznamendvame i jeho
rodi e, probihd automaticky i vyhledani spravnych zdroj pro slu ovani, které se pak v t inou



d 14 velmi snadno. Tyto vlastnosti pomahaji k tomu, aby se vyvoja inebdliv tve astovytvda eta
pou ivat.

Podivejme se, pro bystetom lid lattaké tak.

Zaklady v tveniaslu ovani

Proberme si jednoduchy p iklad v tveniaslu ovanis pracovnim postupem, ktery m ete vyu it
ivredlném ivot .Postupujete podlet chto krok

1. Pracujete na webovych strankach.
2. Vytvo itev tevpronovyp ipad, nakterém pracujete.
3.Vtétov tvin coud late.

V tomto okam iku vdm zavolaji, e se vyskytla jind kritickd chyba, kterda vy aduje rychlou opravu
(hotfix). Provedete nasledujici:

1.P epnetesenaproduk niv tev.
2.Vytvo itev tevprop idaniopravy.
3. Po otestovani za lenitev tevsopravouaode lete ji do produkce.

4.P epnetezp tnasv jp vodnip ipadapokra ujetev praci.

Zakladni v tveni

ekn me, epracujete naprojektuau jstevytvo ilin kolik revizi.

coe C1

Figure 18. Jednoducha historie revizi

Rozhodli jste se, e budete pracovat na problému #53 (issue), zachyceném v jakémkoliv systému pro
sledovani chyb, ktery va e spole nost pou iva. Abyste vytvo ili novou v tev a rovnou na ni
p epnulim ete spustit p 1kaz git checkout sp epina em -b:

$ git checkout -b iss53
Switched to a new branch "issb3"

Jde o zkratku pro p ikazy:



$ git branch iss53
$ git checkout iss53

master

Figure 19. Vytvo eni nového ukazatelev tve

Pracujete na webovych strankach a zapi ete n kolik revizi. S ka dou novou revizi se v tev iss53
posune vp ed, proto ejstenanip epnuti(provedli jste checkout a HEAD na ni ukazuje):

$ vim index.html
$ git commit -a -m 'added a new footer [issue 53]

master

iss53

Figure 20. V' teviss53sep ipraciposunulavp ed

V tomto okam iku vam zavolaji, e se na webovych strdnkdch vyskytl problém, ktery musite
okam it vy e it.P ipou ivani Gitu nemusite nasadit opravuspole n sezm nami, které jste
provedli p i e eni problému iss53. P ed opravou produk ni verze nemusite ani vynakladat
velké usiliazm nyzaseru it.V e, comusiteud lat,jep epnoutsezp tnav tevmaster.

Ale ne tak u inite, v imn te si, e pokud mate v pracovnim adresd i nebo v oblasti
p ipravenych zm n nezapsané zm ny, které koliduji s v tvi, do které se p epinate, Git vam
p epnutiv tvinedovoli. Nejlep ije,kdy matep ip epindniv tvi isty pracovni stav. Existuji
zp soby, jak to obejit (konkrétn odlo eni (stashing) a uprava revize (commit amending)), t m se
v ak budeme v novata pozd ji, v asti Stashing and Cleaning. Te p edpokladejme, e jste
v echnyzm nyzapsali,tak esem etep epnoutzp tdov tvemaster:

$ git checkout master
Switched to branch 'master'



V tomto okam iku vypadd vd pracovni adresd p esn tak, jak vypadal, ne jste za ali
pracovat na problému #53, a vy se nyni m ete soust edit na po adovanou opravu. Zapamatujte si
nasledujicid le itybod:kdy p epinadtev tve, Git nastavuje obsah pracovniho adresa e tak, aby
vypadal stejn jako v dob , kdy jste v dané v tvi provdd li posledni zapis. Automaticky p 1ida,
odstrani a upravi soubory tak, aby zajistil, e va e pracovni kopie bude vypadat stejn , jako
posledni revize vdané v tvi.

V dal im kroku mate provést opravu. Vytvo me si pro ni v tev, na ni budeme pracovat, dokud
nebude oprava hotova:

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

master hotfix

Figure 21. V tev pro opravu je odvozend od master

M ete spustit testy, abyste se ujistili, e oprava spl uje v echny po adavky, a pak m ete
v tev za lenit (merge) zp t do v tve master, aby mohla byt nasazena k pou ivani. U inite tak
p 1kazem git merge:

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

Ve vystupu p 1ikazu merge si v imn te fraze ,fast-forward“. Proto e byl objekt revize (4, na ktery
odkazovala za le ovanda v tev hotfix, p Imym ndaslednikem objektu (2, na kterém jste, Git
jednodu e p esune ukazatel vp ed. Jinymi slovy, pokud se sna ite slou it jeden objekt revize s
jinym, na ktery se m ete dostat p es historii prvniho objektu revize, Git to v e zjednodu i tim,

e p esune ukazatel vp ed, proto e neexistuje 4adnd odchylujici se prace, s kterou bychom to
museli slu ovat. Tomuto postupu se ik ,rychle vp ed“ (,fast-forward®).



Va e zm na je nyni obsa ena ve snimku revize, na kterou ukazuje v tev master, a vy m ete
zZve ejnit opravu.

master

hotfix

Figure 22. V tevmaster sep esunula,rychlevp ed“nahotfix

Po zve ejn niveled le ité opravy se m ete p epnout zp t na praci, které jste se v novali
p ed jejim p eru enim. Nejprve v ak sma ete v tev hotfix, proto e u ji nebudete
pot ebovat—v tev master ukazuje na toté misto.V tev sma etep idadnim volby -d kp ikazu
git branch:

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

Te sem etep epnoutzp tnav tevsrozd lanou praciapokra ovatna problému #53.

$ git checkout iss53

Switched to branch "iss53"

$ vim index.html

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

1 file changed, 1 insertion(+)

master

- @ o

iss53

Figure 23. Pokra uje pracenav tviiss53

Za zminku stoji, e prace, kterou jste ud lali ve v tvi hotfix, neni obsa ena v souborech ve v tvi
iss53. Pokud pot ebujete tyto zm ny do v tve vtadhnout, m eteza lenitv tevmaster dov tve



iss53 provedenim p ikazu git merge master, nebo m ete s integraci zm nvy Kkata provéstjia
ve chvili, kdy budete chtit v tev iss53 vtdhnoutzp tdov tve master.

Zakladni slu ovani

P edpoklddejme, e jste se rozhodli, e prace na problému #53 je hotova alze jiza lenitdov tve
master. Abychom tak u 1inili, za lenime v tev iss53 dov tve master podobn ,jako jsme tou inili
d ive sv tvi hotfix. Jediné, co pro to musite ud lat, je p epnout na v tev, do které chcete tuto
v tevza lenit, a potom spustitp ikazgit merge.

$ git checkout master

Switched to branch 'master'

$ git merge issbh3

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

1 file changed, 1 insertion(+)

Tadyu setoodd iv j thoslu ovanisv tvihotfix trochuli i Vtomto p ipad se historie
vyvoje od ur itého bodu v minulosti rozbihala. Proto e objekt revize, na kterém se ve v tvi
nachdazite, neni p imym p edkem v tve, kterou p ipojujete, musi s tim Git n co ud lat. Git v
tomto p ipad provadijednoduché t icestné slou eni, p 1ikterém pou iva dva snimky, na které
ukazuji vrcholy v tvi, a jejich spole néhop edka.

master

iss53

Figure 24. P itypickém slu ovdnise pou ivajit isnimky

Git misto pouhého p esunuti ukazatele v tve vp ed, tentokrat vytvo 1 novy snimek, ktery je
vysledkem t icestného slu ovani, a automaticky vytvo 1 novy objekt revize, ktery jej zachycuje.
ikd se mu bod slou eni (merge commit) ajezvla tnivtom, emdavicne jednohorodi e.

master

iss53

Figure 25. Bod slou eni



Za zminku stoji, e Gitur 1inejlep iho spole néhop edka,jako zdklad proslu ovani. Timseli {
od star ich ndastroj jako CVS nebo Subversion (p ed verzi 1.5), kde si musel nejlep 1 zdklad pro
slu ovaniur itsam vyvoja , kteryslou eniprovad I Tim seslu ovaniv tviv Gitu stava o dost
jednodu I,ne jetomu v ostatnich systémech.

Nyni, kdy jste svou prdci za lenili, nebudete u v tev iss53 pot ebovat. V systému sledovani
tiket m ete tento tiket uzav itav tevm ete smazat:

$ git branch -d iss53

Zakladni konflikty p islu ovani

Ob as se stane, e tento proces neprob hne hladce. Pokud jste tuté ast stejného souboru
zm niliodli n vedvouv tvich, které chcete slou it, Git je nebude um tslou it ist .Pokud
se oprava problému #53 tykala stejné 4asti souboru jako v tev hotfix, dojde ke konfliktu p i
slu ovani (merge conflict), ktery vypada n jak takto:

$ git merge issh3

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html

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

Git automaticky nevytvo il novy bod slou eni. Prozatim pozastavil cely proces do doby, ne konflikt
vy e fite. Chcete-li kdykoli po konfliktu zjistit, které soubory z staly neslou eny, spus te p ikaz
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")

V e,u ehop islu ovdani vznikl konflikt, ktery nebyl vy e en, je ozna eno jako ,unmerged*
(neslou eno). Git p idava do soubor zp sobujicich konflikt standardni zna Ky pro ozna eni
konflikt  (conflict-resolution markers), tak e soubory m ete ru n otev it a konflikty
vy e it. Soubor obsahuje ast, kterd vypada n jak takto:



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

<div id="footer">

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

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

To znamend, everzevHEAD(co jeva ev tevmaster,proto e jstenanibylip epnuti, kdy jste
spou t 1li p ikaz merge) je uvedena v horni 4&sti tohoto bloku (v echno nad odd lova em
=======), zatimco verze z v tve iss53 je uvedena v dolni  4sti. Chcete-li vznikly konflikt vy e it,
musite bu vybratjednu z obou mo nosti, nebojeru n spojit dohromady. Tento konflikt m ete
vy e itnap iklad nahrazenim celého bloku timto textem:

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

Toto e eni obsahuje trochu z ka dé asti a 4&dky <<<<<<g, ======= a >>>>>>> hyly upln
odstran ny.Povy e eniv echozna enych 4&stivev ech souborech s konfliktem, spus te pro
ka dy soubor p ikaz git add, kterym ho ozna ite jakovy e eny. P ipravenim k zapisu se v Gitu
soubor ozna ijakovy e eny.

Chcete-li k vy e eni problém pou it graficky ndstroj, m ete pou it p ikaz git mergetool,
ktery spustip islu ny vizudlni nastroj pro slu ovani, a ten vds v emi konflikty provede:

$ git mergetool

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

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

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

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

Merging:

index.html

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

esky: Tato zprdva se zobrazila, proto e hodnota 'merge.tool' (ndstroj pro slu ovani) neni
nakonfigurovdna... a nasleduje ndvod ke spu t ninapov dy. Ddle... 'git mergetool' se nyni pokusi



spustit jeden z ndsledujicich ndstroj : ... Nasleduje informace o souboru s konfliktem a kon 1 to...
Stiskn te klavesu Return (Enter) pro spu t niopendiff.

Chcete-li pro slu ovani pou it jiny ne vychozi nastroj (Git v tomto p ipad vybral opendiff,
proto ebylp ikazspu t nvsystému Mac), naleznete v echny podporované nastroje naza atku
vystupu v 4sti ,one of the following tools:“ (,jeden z mo nych nastroj ). Jednodu e napi te
jméno nastroje, ktery byste pou ilirad ji.

Pokud pro e eni zapeklitych konflikt pot ebujete pokro ilej 1 nastroje,
NOTE podivejte se na podkapitolu Advanced Merging, kterd se slu ovanim zabyva
podrobn ji.

Po zav eni nastroje pro slu ovani se vas Git zeptd, zda slou eni prob hlo usp n . Pokud
skriptu oznamite, e ano,p ipravisoubor k zapsani a tim ho ozna ijakovy e eny. Je t jednou
m ete spustit p 1kaz git status, abyste si ov ili, ebylyv echnykonfliktyvy e eny:

$ git status

On branch master

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

Changes to be committed:

modified: index.html

Pokud jste s vysledkem spokojeni a ujistili jste se, e v echny soubory s konfliktem jsou p ipraveny
k zapsani, m ete zadat p 1ikaz git commit a dokon it vytvo eni bodu slou eni (merge commit).
Zprava krevizi ma vtakovém p ipad p ednastavenu tuto podobu:



Merge branch 'iss53'

Conflicts:
index.html

It looks like you may be committing a merge.
If this is not correct, please remove the file
.git/MERGE_HEAD

and try again.

T+ O = =

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

A1l conflicts fixed but you are still merging.

= o FF o =

Changes to be committed:
#modified: index.html
#

Neni-li zcela z ejmé co a pro jste ud lali, m ete zpravu doplnit o detaily, jak jste konflikt
vy e ili—pokud si myslite, e by to v budoucnu mohlo p i zkoumani obsahu této revize vzniklé
slou enimn jak pomoci.

Spravav tvi

Kdy u jstevytvo ili,slou ilia odstranilin jakév tve, podivejme se na par nastroj pro spravu
v tvi, které sevim p isoustavném pou ivaniv tvi budou hodit.

P ikaz git branch umi vic, ne jen vytvd et a mazat v tve. Pokud ho spustite bez dal ich
parametr |, ziskate prosty vypisv ech aktudlnich v tvi:

$ git branch
iss53

* master
testing

V imn te siznaku * ktery je uvedenp edv tvimaster.Ozna ujev tev, na kteroujstep epnuti
(check out; tj. v tev, na kterou ukazuje HEAD). To znamend, e pokud te zapi ete revizi, bude se s
novou praci posunovat v tev master. Chcete-li zobrazit posledni revizi na ka dé v tvi, spus te
p ikazgit branch -v:



$ git branch -v
iss53  93b412c¢ fix javascript issue
* master 7398805 Merge branch 'iss53'
testing 782fd34 add scott to the author list in the readmes

U ite né volby --merged a --no-merged vam z tohoto seznamu umo ni vyfiltrovat v tve, které jste
do aktudlni v tve bu za lenili, nebo dosud neza lenili. Chcete-li zjistit, které v tve u byly
za len nydov tve,nani senachdzite, spus tep ikazgit branch --merged:

$ git branch --merged
1ss53
* master

Jeliko u jstev tevissb3za lenili, zobrazila se vseznamu.V tve,p ed kterymi v seznamu neni
*,m emev t inoubez problém smazatp ikazem git branch -d. Praci v nich vytvo enouu
jste zahrnuli do jiné v tve,tak e onicnep ijdete

Pro zobrazeni v ech v tvi, které obsahuji dosud neza len nou praci, spus te p ikaz git branch
--no-merged:

$ git branch --no-merged
testing

Tim se zobrazi jind v tev. Jeliko obsahuje praci, kterd je t nebylaza len na, bude pokus o jeji
smazanip ikazem git branch -d neusp ny:

$ 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'.

Pokud opravdu chcete v tev odstranit a zahodit prdaci, kterou obsahuje, m ete to vynutit
parametrem -D —jak napovidd u ite na zprdva pod chybovym hld enim.

Postupyp ipracisv tvemi

Kdy u mate zdklady v tveni a slu ovani za sebou, jak s nimi m ete—nebo byste
m li—pracovat? V této 4asti se podivdme na n které b né pracovni postupy, které vam snadné
v tveni umo uje, tak e se budete moci rozhodnout, zda je neza adite do vyvojového cyklu svych
projekt



V tve sdlouhou ivotnosti

Proto e Git pou 1iva jednoduché t icestné slu ovani, je opakované za le ovanijedné v tve do
druhé velmi snadnéivpr b hudel ftho asu. Toznamend, em ete mit neustale otev eno
n kolik v tviam ete je pou ivat pror zné faze vyvojového cyklu. N které z nich m ete
pravideln slu ovat s jinymi.

ada vyvoja , kte 1 Git pou 1ivaji, si tento p istup osvojila, tak e nap iklad ve v tvi master
uchovavaji kod, ktery je zcela stabilni—kdd, ktery byl nebo bude sou asti zve ejn né verze.
Krom toho maji dal i, paralelni v tev develop nebo next, ve které pracuji nebo ji pou ivaji pro
testovani stability. Tato v tev nemusi byt nutn stabilni, ale jakmile se dostane do stabilniho stavu,
m e byt za len na do v tve master. Do ni se vtahuji tématické v tve (ty do asné, jako byla
d iv j iv tev iss53) jakmile jsou p ipravené —abychom zajistili, e projdou v emi testy a
nezavle ou chyby.

Ve skute nosti hovo ime o ukazatelich pohybujicich se vzh ru po linii revizi, které zapisujete.
Stabilni v tve le 1 v linii historie revizini e av tvesnej erstv j Iminovinkami se nachazeji
nad nimi.

master develop [

il 2 o J c4 J 5 C6 - 7
. 4

Figure 26. Linedrni pohled nav tveni podle stupn stability

V t inou je jednodu i uva ovat o v tvich jako o pracovnich zdsobnicich, kdy sada revizi
postupuje do stabiln j 1iho zdsobnikua po uplném otestovani.

master

develop

«D i

Figure 27. ,Zasobnikovy“ pohled nav tveni podle stupn stability

Takto m ete pokra ovat pro n kolik urovni stability. N které v t 1 projekty maji také v tev
proposed nebo pu (proposed updates, navrh uprav), kterd p ebird v ci z v tvi, které nejsou
zp sobilé k za len ni do v tvi next nebo master. Hlavni my lenka je takovd, e se v tve
nachdzeji nar zné urovni stability. Jakmile dosdhnou stability o stupe vy  1,jsouza len nydo
v tve nad nimi. Zopakujme, e neni nutné pou ivat n kolik dlouhotrvajicich v tvi, ale asto to
m ebytu ite né,zejména pokud se jednd o velmi velké nebo slo ité projekty.

Tématické v tve

Naproti tomu tématické v tve se hodi v projektech jakékoli velikosti. Tématicka v tev (topic branch)
je kratkodoba v tev, kterou vytvo ite a pou ivate pro jediny konkrétniu el nebo praci. Jeton co,
co byste vd iv j ich systémech pro spravu verzi nikdy ned lali, proto e v nich je vytvd eni a



slu ovaniv tviv t inou ndro né. Ale v Gitu je b né, esev tevvytvo I, pracuje se v ni,
slou iseaodstrani—tov ein Kkolikratza den.

Vid 1ijste to vp edchozi asti, kdy jste si vytvo ili v tve iss53 a hotfix. Zapsali jste do nich par
revizi a smazali jste je hned poza len nizm ndohlavniv tve.Tato technika umo uje rychlé a
snadné p epinani kontextu. A proto e je va e prace rozd lena do zdsobnik , kde v echny
zm ny v jedné v tvi souviseji s jednim tématem, je p i kontrole kodu snaz 1 dohledat, eho se
zm ny tykaly a podobné v ci. Zm ny v nich m ete uchovavat n Kkolik minut, dniim sic a
za lenitjea ve vhodnou chvili—nezdavisle napo adi, vjakém vznikly nebo byly vyvijeny.

Uva ujme p iklad, kdy n co vytvo ite (v master), odv tvite se kv li e eni problému (iss91),
chvili na n m pracujete, vytvo ite druhou v tev, abyste zkusili jiné e eni stejného problému
(iss91v2). Vratite se zp tdov tvemaster, kde chvili pokra ujete v praciavytvo itedal iv tev,ve
které chcete vyzkou etn co, co by nemusel byt dobry ndpad (v tev dumbidea). Historie revizi bude
vypadatn jak takto:

dumbidea iss91v2

k) (cial
iss91

C6
master

C10

Figure 28. Vice tématickych v tvi

ekn me, e senynirozhodnete, esevamdruhé e eniproblému libivic (iss91v2).Sv jndpad
ve v tvi dumbidea jste ukdazali koleg m a ti ho pova uji za genidlni. P vodni v tev iss91 m ete
zahodit (s niirevize (5a(6)aza lenitzbylédv v tve.Va e historie pak vypada nasledovn



master

C14

dumbidea iss91v2

Figure 29. Historie po za len nidumbidea a iss91v2

Dal idetailyr znychmo nych pracovnich postup , které m eteprova projektv Gituvyu it,
rozebereme v kapitole Distribuovany Git. Tak e ne se rozhodnete, jaké schéma v tveni bude va
p 1 tiprojektvyu ivat,p e t tesiji

P itom v em, conyni d late, je d le ité mit na pam ti, e v echny tyto v tve jsou zcela
lokalni. Ve Kkeré v tveniaslu ovanise odehrava pouze veva em gitovém repozitd i—neprobiha
adna komunikace se serverem.

Vzdalené v tve

Vzdalené reference jsou odkazy (ukazatelé) ve va ich vzddlenych repozitd ich a zahrnuji v tve,
zna Kky (tag) a dal 1. Seznam vzdalenych referenci pro vzdalené v tve a také dal {1 informace
m ete ziskat explicitnim p ikazem O mnebo 1 [Pozn.p ekl.: V origindle je p ikaz zapsan
jako git remote show [remote],p i em prvni,remote“je nazevp ikazu a druhé slovo ,remote“v
zavorkach je symbolické vyjad eni, e se zde ma uvést jméno ,vzdaleného®... a te eho. Na jinych
mistech v knize se voln ji pracuje s pojmy ,server” nebo ,repozitd “ ve smyslu gitového serveru
nebo repozitd e. V této kapitole bychom m 1li byt p esn j i, proto e pojem ,remote“ musime
navic spojit s v tvemi.P esn j 1jepou itspojeni,vzdaleny repozitd ¢ proto e z hlediska Gitu
nenid le ité, jakou podobu toto ,ulo i t dat“mda. M e to byt ,server, ale m e to byt také
sadresa na lokalnim disku“ V anglicky mluvici komunit si s tim hlavu neldmou a nazyvaji to
prost ,remote“,p 1 em majisou asn na mysli,,kratké jméno vzdaleného repozita e“. Podle
jejich vzoru proto ponechdvam pro druhy vyskyt tohoto slova v p ikladu esky p eklad
,vzdaleny“.]. Nicmén ,b n j ibyvavyu itivzddlen sledovanychv tvi.

Vzdalen sledované v tve (remote-tracking branches) jsou reference na stav vzdalenych v tvi. Jsou



to lokalni reference, které nem ete posunovat. Posunuji se automaticky v dob , kdy probiha
komunikace po siti. Vzdalen sledované v tve funguji jako zdlo Ky, které vdm p ipominaji, kde
byly v tve ve vzdalenych repozitd ichvdob ,kdy jste se k nim naposledy p ipojili.

Maji podobu (vzd 1len )/(v tev). Pokud nap iklad chcete zjistit, jak vypadala v tev master ve
va em vzddaleném repozitd i origin, kdy jste s ni naposledy komunikovali, budete hledat v tev
origin/master. Pokud pracujete s kolegou na n jakém problému a on ode le (push) v tev s nazvem
iss53, m e se stat, e i vy mate jednu z lokalnich v tvi pojmenovanou jako iss53. V tev na
serveruv ak ukazuje na objekt revize ozna eny jako origin/iss53.

Mohlo by to byt trochu matouci, tak e siuve me p iklad. ekn me, e madte v siti gitovy server
ozna eny git.ourcompany.com. Pokud zn jnaklonujete, p ikaz Gitu clone ho automaticky pojmenuje
origin, stdhne z n j v echna data, vytvo 1 ukazatel, ktery bude ozna ovat jeho v tev master a
lokaln ji pojmenuje origin/master. Git rovn vytvo 1va 1 vlastnilokdlni v tev master, ktera
bude za inat ve stejném mist jako v tev master serveru origin. Tak e madte vychozi bod pro svou
praci.

Nazev ,origin“ neni nijak specialni

Stejn  jako jméno v tve ,master nemda pro Git dadny specialni vyznam, ani nazev

»origin®“ neni nijak zvla tni. Zatimco ,master” je vychozi jméno pro po ate niv tev
NOTE po provedeni git init—co jejedinyd vod, pro setak astopou iva --, ,origin“

je vychozi jméno pro vzdaleny repozitd po provedeni p ikazu git clone. Pokud

misto toho spustite git clone -o booyah, dostanete jako vychozi vzdalenou v tev

booyah/master.

master

D D CD

origin/master

master

Figure 30. Repozitda na serveru a lokadlnirepozita po klonovdni

Pokud budete pracovat v lokdlni v tvi master a mezi tim n kdo jiny n co ode le na
git.ourcompany.com— Im aktualizuje v tev master tohoto serveru --, budou se va e historie vyvijet
odli n . A dokud nenavad ete se serverem origin kontakt, nebude se vd ukazatel origin/master
posunovat.



master

0b743 f4265 31b8e 190a3

origin/master

master

Figure 31. Lokalni a vzddlend historie prdce se m erozchazet

K synchronizaci své prace pou ijte p ikaz git fetch origin. Tento p ikaz zjisti, ktery server je
origin (v tomto p ipad je to git.ourcompany.com), vyzvedne z n j v echna data, kterd je t
nemate, a aktualizuje va 1 lokalni databazi. P i tom p emisti ukazatel origin/master na novou,
aktudln j 1pozici.

master

0b743 4265 31b8e 190a3

origin/master

1
0b743 7 — 4265 = 31b8e — 190a3
I

master

Figure 32. git fetch aktualizuje reference do vzdaleného repozitd e

Abychom si mohli ukazat, jak se pracuje sn kolika vzdalenymi servery a jak vypadaji vzdalené v tve
takovych vzdalenych projekt ,p edpoklddejme, e mateje t dal 1interniserver Git, kteryp i
vyvoji pou 1iva pouze jeden z va ich sprinttym [Pozn.p ekl.: Pojem ,sprint tym*“ pochdzi z agilni
vyvojové metodologie Scrum.]. Tento server se nachdzina 0 . M ete ho p idat jako novou
vzdalenou referenci k projektu,nan m prav pracujete,spu t nimp ikazu 1 —jakjsme si
ukdzali v kapitole Zaklady prace se systémem Git. Pojmenujte tento vzdaleny repozitd jako 2
co bude zkraceny nazev pro celou URL adresu.

b


https://cs.wikipedia.org/wiki/Scrum

master master

14265 31b8e 190a3 4265 31b8e

origin/master

master

Figure 33. P idanidal tho serveruv roli vzdadleného repozitda e

Nyni m ete spustit p 1kaz git fetch teamone, ktery ze vzddleného repozitd e teamone vyzvedne
vV e, co je t nemate. Proto e je tento server podmno inou dat, kterd jsou prdv na serveru
origin, Git nevyzvedne 4adna data, ale nastavi vzdalen sledovanouv tev (remote-tracking branch)
nazvanou teamone/master tak, aby ukazovala na stejny objekt revize, na ktery ukazuje v tev master na
serveru teamone.

master master

4265 31b8e 190a3 4265 31b8e

teamone/master origin/master

master

Figure 34. Vzddlen sledovandv tev pro teamone/master

Odesilani

Chcete-li svou v tev sdilet s okolnim sv tem, musite ji odeslat (push) do vzdaleného repozitd e, k
n mu mate oprdvn ni pro zapis. Va e lokdlni v tve nejsou automaticky synchronizovdny se
vzdalenymi repozita i, do kterych zapisujete —ty, které chcete sdilet, musite explicitn  odeslat.
Timto zp sobem sim ete zachovat soukromé v tve pro praci, kterou nehodlate sdilet, a odesilat
pouze tématické v tve, na nich chcete spolupracovat.

Mate-li v tev s nazvem serverfix, na ni  chcete spolupracovat s ostatnimi, m ete ji odeslat
stejnym zp sobem, jakym jste odesilali svou prvniv tev.Spus tegit push <vzd len > <v tev>:



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

Toto je zkrdcenda verze p ikazu. Git automaticky roz 1 i ndzev v tve serverfix na
refs/heads/serverfix:refs/heads/serverfix, co znamend: ,Vezmi mou lokdlni v tev serverfix a
ode li ji do vzdaleného repozitd e, kde aktualizuje tamni v tev serverfix.“ asti refs/heads/ se
budeme podrobn ji v novat v kapitole Git Internals, ale nemusi byt pro vas zajimava. M ete
zadat také p ikaz git push origin serverfix:serverfix, ktery provede toté .Vyjad uje:,Vezmi mou
v tev serverfix aud lejz niserverfix ve vzdaleném repozitd i.“ Tento format m ete pou itk
odeslani lokalni v tve do vzdalené v tve, ktera se jmenuje jinak. Pokud jste necht 1i, aby se v tev
ve vzdaleném repozitd 1 jmenovala serverfix, mohli jste misto toho spustit git push origin
serverfix:awesomebranch. Pak by lokdlni v tev serverfix byla odeslana do v tve awesomebranch
vzdaleného projektu.

Nepi tepoka dé své heslo

Pokud prdci odesilate p es HTTPS URL, vyptava se vdas gitovy server na jméno a heslo
kv li autentizaci. Aby byl schopen zjistit, zda mate pravo k odesilani (push), vypi e
vyzvu k zaddni této informace na terminalu.

Pokud se vam to nechce zadavat p i ka dém odesilani, m ete si nastavit
»credential cache®, ili ,mezipam pro pov ovaci informace“. Nejjednodu i
je podr et tyto informace par minut v pam ti, eho snadno dosdhnete
spu t nimgit config --global credential.helper cache.

NOTE

Vice informaci o r znych volbach pro uchovavani pov ovacich dat naleznete v
podkapitole Credential Storage.

A budep i t n kteryzva ichspolupracovnik vyzvedavat data ze serveru, obdr 1 referenci
na misto, kde se nachdzi serverovd verze v tve serverfix pod jménem vzdalené v tve
origin/serverfix:

$ git fetch origin

remote: Counting objects: 7, done.

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

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

* [new branch] serverfix -> origin/serverfix



Tady je d le ité upozornit, e pokud provedete vyzvednuti (fetch), které ziskd i nové vzdalen
sledované v tve, neziskavate automaticky i jejich lokdlni, editovatelné kopie. Jinymi slovy, v tomto
p ipad nevznikne nova v tev serverfix. Ziskate jen ukazatel origin/serverfix, ktery nem ete
m nit.

Chcete-li za lenit tato data do své aktudlni pracovni v tve, m ete provést p ikaz git merge
origin/serverfix. Pokud chcete mit svou vlastni v tev serverfix, na které byste mohli pracovat,
m ete ji odvodit ze vzdalen sledovanév tve:

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

Timto zp sobem ziskate lokdlni v tev, na ni m ete pracovat a kterd za Ind na pozici
origin/serverfix.

Sledujiciv tve

P epnutim (checkout) na lokalni v tev p i odvozeni od vzddlen sledované v tve automaticky
vznika to, emu se 1ka ,sledujici v tev“ (a sledované v tvi se 1ika ,upstream v tev®). Sledujici
v tve jsou lokalni v tve s p Imym vztahem ke vzdalené v tvi. Pokud jste na sledujici v tvi a
napi ete git pull, Git automaticky vi, z kterého serveru ma data vyzvednout (fetch) a do jaké v tve
jeza lenit (merge).

Pokud klonujete repozitd , v t inou se vytvo 1 v tev master, kterd bude sledovat v tev
origin/master. Ale pokud si to p ejete, m ete nastavit i jiné sledujici v tve —takové, které budou
sledovat v tve v jinych vzdalenych repozitad ich, nebo které nebudou sledovat zrovna v tev master.
Jednoduchym p ipadem je p iklad, ktery jste prdv vid li—spu t nip ikazu git checkout -b
[v tev] [vzd 1len ]/[v tev].]Jde o natolik b nou operaci, e k ni Git nabizi zkratkovy p ikaz
--track:

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

Ve skute nostije totak b na operace, e existuje dokonce zkracena varianta pro tento zkratkovy
p ikaz. Pokud jméno v tve, na kterou se chcete p epnout (checkout) (a) dosud neexistuje a (b)
p esn odpovidd jménu v jediném vzdaleném repozitd i, vytvo 1Gitsledujiciv tev za vas:

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



Chcete-li nastavit lokadlni v tev s jinym ndzvem, ne md vzdalend v tev, m ete jednodu e
pou it prvnivariantusodli nym ndzvem lokalniv tve:

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

Va elokalniv tev sf nynibude automaticky stahovat data (pull) z origin/serverfix.

Pokud u madte lokdlni v tev a chcete ji nastavit na vzdalenou v tev, kterou jste prav  stahli (pull),
nebo pokud chcete zm nit upstream v tev, kterou sledujete, m ete pro explicitni nastaveni
kdykoliv pou itp ikazgit branchsvolbou -unebo --set-upstream-to.

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

Zkratka pro upstream

Pokud mate nastavenu sledujici v tev, m ete se na ni kdykoliv odkazat zkratkou
@{upstream} nebo @{u}. Tak e pokud jste na v tvi master a ta sleduje origin/master,
pak (pokud chcete) m ete misto git merge origin/master napsat git merge @{u}.

NOTE

Pokud chcete vid t, jaké sledujici v tve mate nastaveny, m ete s p ikazem git branch pou it
volbu -vv. Zobrazi se seznam lokalnich v tvisdal imiinformacemiv etn toho,coka dazv tvi
sleduje a zdamava elokdlniv tev naskok, nebo je pozadu, nebo oboji.

$ git branch -vv
15553 7e424c3 [origin/iss53: ahead 2] forgot the brackets
master 1ae2a45 [origin/master] deploying index fix

* serverfix f8674d9 [teamone/server-fix-good: ahead 3, behind 1] this should do it
testing 5ea463a trying something new

Tak evidime, ena ev teviss53sledujeorigin/iss53 a ma ,ndskok“ (ahead) dva, co znamena,

e mame lokdln dva objekty revize, které je t nebyly odesldny na server. Vidime také, ena e
v tev master sleduje origin/master a jeji stav je aktudlni. A ddle vidime, ena e v tev serverfix
sleduje v tev server-fix-good na serveru teamone, ma naskokt iasou asn je pozadu o jeden, co
znamend, e se na serveru nachdazi jeden objekt revize (commit), ktery jsme zatim neza lenili
(merge), at 1ilokalni objekty revize, které jsme zatim neodeslali (push). A na konci vidime, ena e
v tev testing nesleduje d4dnou vzdalenouv tev.

M 1li bychom poznamenat, e tato isla se vztahuji k poslednimu asu, kdy jsme z ka dého
serveru vyzvedli data (fetch). P ikaz se nesna 1 o0 navazani kontaktu se serverem. 1ika vam jen to,
co je pro uvedené servery uchovano lokdln . Pokud chcete erstvd isla ikajici, jak moc velky
naskok mate a jak moc jste pozadu, musitet sn p ed spu t nim tohoto p ikazu vyzvednout



data ze v ech vzdalenych repozita .M ete to provést ndsledovn :git fetch --all; git branch
-V

Stahovani

P 1kaz git fetchsice vyzvedne v echnyzm ny ze serveru, které je t nemate, ale nijak nezm ni
obsah va eho pracovniho adresd e.Prost pro vds jen vyzvedne data a slou eni nechd na vas. Ale
mame tu p ikaz zvany git pull, co je ve v t in p ipad v podstat git fetch
bezprost edn ndasledovany p ikazem git merge. Pokud mate sledujici v tev nastavenou podle
ukazky z minulé &sti—bu explicitnim p ikazem nebo tim, e byla vytvo ena p ikazy clone
nebo checkout --, podiva se p ikaz git pull jaky server a jakouv tevva esou asndv tevsleduje,
vyzvedne zm ny ze serveru a pokusi se vzdalenouv tevza lenit(merge).

Obecn byvalep ip imopou itp ikazy fetch a merge, proto e magie skrytd za git pull m e
byt asto matouci.

Mazani vzdalenych v tvi

Dejme tomu, e mate vzdalenouv tev hotovou— ekn me, e jste se spolupracovniky dokon ili
n jakou funk nost a za lenili ji do v tve master va eho vzdaleného repozita e (nebo do jiné
v tve, do které umis ujete stabilni kdd). Vzdalenou v tev m ete smazat p ikazem git push s
volbou --delete. Chcete-li ze serveru odstranit v tev serverfix, m ete provést nasledujici:

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

V podstat v e, coto ud 14, je jen odstran ni odkazu ze serveru. Gitovy server data obecn po
n jakou dobu uchovava—a do doby, kdy se spusti uklid (garbage collection). Tak e pokud jste
n conecht n smazali, da se to obvykle snadno obnovit.

P eskladani

V Gitu existuji dva zdkladni zp soby, jak integrovat zm ny z jedné v tve do druhé: merge (slou eni,
za len ni)arebase (p eskladani). V této podkapitole se dozvite, co to p eskladani je, jak se provadi,
pro jetodocelau asnynastrojavjakychp ipadechhorad jinepou Iivat.

Zakladni p eskladani

Pokud se vratite kd 1v j imup ikladuv Zakladnislu ovani, vidite, e jstesep 1praciodchylili
a vznikly objekty revize ve dvour znychv tvich.
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master

Figure 35. Jednoduché rozv tvent historie

Jak jsme siji ukazali, nejjednodu  izp sobspojeniv tvispo ivavpou itip ikazu merge. Ten
provede t icestné slou eni mezi dv ma poslednimi snimky (C3 a C4) a jejich nejmlad im
spole nymp edkem (C2),p i em vytvo 1novysnimek (a novou revizi).

experiment

master

Figure 36. Spojenirozv tvené historie slou enim

Existuje v ak je t jiny zp sob. M ete vzit zaplatu se zm nou, kterd vznikla v revizi (4, a
aplikovat ji na revizi (3. V Gitu se to nazyva p eskldddnim (rebasing). P ikazem rebase vezmete
v echnyzm ny, které byly zapsany na jedné v tvi, a nechate jep ehratnajinouv tev.

U tohoto p 1kladu byste provedli nasledujici:

$ git checkout experiment

$ git rebase master

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

Funguje to tak, e se p ejde na spole ného p edka obou v tvi (v tve, na ni se nachazite, a
v tve, na kterou p eskladavate), zjisti se rozdily pro ka dy objekt revize ve v tvi, na které se
nachdazite, zji t nérozdilyseulo idodo asnychsoubor ,aktudlniv tev se nastavina stejny bod
jako v tev, na kteroup eskladavate, a nakonec postupn aplikujiv echnyzm ny.

experinent

 C C© C D

master

Figure 37. P eskladdnizm nvzniklychv C4 na (3



V tomto okam ikum etep ejitzp tnav tevmaster a provéstslou enitypu,rychlevp ed“.

$ git checkout master
$ git merge experiment

experiment

master

Figure 38. Posunutiv tve master rychlevp ed

Snimek, na ktery odkazuje (4', je v tomto okam iku p esn stejny, jako ten, na ktery u p ikladu
vyu ivajictho slu ovani odkazoval (5. Ve vysledcich integrace neni  adny rozdil, vysledkem
p eskladani je v ak ist {1 historie. Pokud si prohli ite log p eskladané v tve, vypada jako
linearni historie. Zda se, jako kdyby ve Kkeré prace probihaly postupn ,ikdy p vodn prob hly
paraleln

Tuto metodu budete asto pou ivat v situaci, kdy chcete mit jistotu, e byly na vzddlenou v tev

va e zm ny aplikovdny ist —nap iklad u projektu, do kterého chcete p isp t, ale ktery

nespravujete. V takovém p ipad budete pracovat ve své v tvi, a a budete mit p ipraveny

zaplaty k odeslani do hlavniho projektu, p esklddate svou praci na v tev origin/master. Spravce v

tomto p ipad nemusi provdd t adnou integraci, provede pouze posun ,rychle vp ed“ nebo
istou aplikaci.

V imn tesi, esnimek, naktery ukazuje posledni objektrevize—a u sejednd o posledni revizi
vzniklou p eskldddnim, nebo posledni bod slou eni po provedeni merge --, je shodny. Li 1 se pouze
historie. P eskladdni provede zm ny z jedné ady praci na jinou, a to v po adi, v jakém byly
provedeny. Naproti tomu slou enivezme koncové body v tviaslou 1ijedohromady.

Zajimav j imo nostip eskladani

Posloupnost zm n m ete aplikovat i na n co jiného ne na cilovou v tev pro p eskladani.
Vezm me si nap iklad historii na obrazku Historie s tématickou v tvi vytvo enou z jiné tématické
v tve. Vytvo ili jste novou tématickou v tev (server), abyste v ni do projektu p idali novou
funk nost na stran serveru, a zapsali jste revizi. Poté jste se odv tvili, abyste u inili zm ny na
stran  klienta (client), a provedli jste n kolik zdpis . Nakonec jste se vratili na v tev server a
zapsali dal ich par objekt revize.
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Figure 39. Historie s tématickouv tvivytvo enou z jiné tématické v tve

P edpoklddejme, e nyni chcete zm ny stran Kklienta za lenit do své hlavni linie k vyddani, ale
prozatim chcete po katsezm namina stran serveru, dokud nebudou vic otestovany. M ete vzit
zm ny na v tvi client, které nejsou na v tvi server ((8 a (9) a aplikovat je na v tev master
p ikazem git rebase s volbou --onto:

$ git rebase --onto master server client

V podstat tim ikate: ,P epni se (checkout) na v tev client, zjisti zaplaty od spole ného p edka
v tvi client a server a znovu je aplikuj na v tev master.“ Je to mo nd trochu slo it j 1, ale
vysledek stoji za to.

master

- «»

Figure 40. P eskladdni tématické v tve vzniklé odv tvenim z jiné tématické v tve

- «»

Te m etev tevmaster posunout ,rychle vp ed“ (viz obrazek):

$ git checkout master
$ git merge client

master

<>

server

Figure41.P iddanizm nzv tveclient posunutimv tvemaster ,rychlevp ed“



ekn me, esepozd jirozhodnete vtdhnoutiv tevserver.V tevserver m etep eskladat na
v tev master—ani byste se na ni nejd ive museli nejd ive p epnout—tak, e provedete git
rebase [z kladna] [t matick v tev]—provede se tim p epnuti na tématickou v tev (checkout,
vtomtop ipad nav tevserver)ap eskladd jejizm ny na zdkladnu (angl. base branch, v tomto
p ipad master):

$ git rebase master server

P ikazp ehrajepracizv tveserver kpracivev tvimaster —viz obrazek.

b B «B «»

Figure 42. P eskladdniv tve server na vrcholv tve master

Poté m ete bazovouv tev (master)p esunout,rychlevp ed*“

$ git checkout master
$ git merge server

V tve client a server m ete smazat, proto e v echna prace z nich je integrovana a tyto v tve
u nebudete pot ebovat. Historie celého procesu bude vypadat jako na obrazku Historie posledni
revize:

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

Figure 43. Historie posledni revize

Rizika spojenasp eskladanim
Ale slastné p eskladani ma i stinné stranky, které se daji shrnout do jednoho adku:
Neprovad jtep eskladanipro revize, které existuji mimo va repozita

Pokud se budete touto zdsadou idit, budete v pohod . Pokud ne, lidi vds budou nenavid t,p atelé
a rodina vami budou opovrhovat.

Pokud provedete p eskladani, zahazujete existujici objekty revize (commits) a vytva ite nové, které
jsou podobné, ale p esto jiné. Pokud objekty revize ode lete (push) a ostatni si je stdhnou (pull) a
zalo 1 na nich svou praci a vy potom tyto revize p epi ete p ikazem git rebase a znovu je
ode lete, va 1 spolupracovnici budou muset znovu znovu za le ovat svou prdaci (merge) a ve



v cech zavladne chaos v okam iku, kdy se pokusite vtahnout jejich pracizp tdo své.

Podivejme se na p iklad toho, jaké problémy m ep esklddaniji zve ejn nych dat zp sobit.
P edpokladejme, e jste naklonovali z centralniho serveru a provedli jste n kolik zm n. Historie
revizi bude vypadat n jak takto:

teamone/master

Figure 44. Naklonovdni repozitd e a provedenizm n

N kdo jiny te provede dal 1 upravy, jejich sou 4sti bude i slou eni (merge), a ode le svou
praci na centrdlni server. Vy tyto zm ny vyzvednete a za lenite novou vzdalenou v tev do své
prace—va e historiete vypadan jak takto:

Figure 45. Vyzvednuti (fetch) bod zapisu a jejich za len ni(merge)do va 1prdce

Jen e osoba, ktera odeslala vysledek slou eni, se rozhodne vratit zp t a svou praci rad ji
p eskladat. Provede p ikaz git push --force a p epi e historii na serveru. Vy poté znovu
vyzvednete data ze serveru (fetch), Im ziskate nové objekty revizi.



master

master

Figure 46. N kdo ode lep eskldadané objekty revize a zahodi ty, z kterych jste p isvé prdci vychdzeli

Te jste oba v loji. Pokud provedete git pull, vytvo ite bod slou eni(merge commit), ktery zahrnuje
ob historické linie. VA repozitda bude vypadat takto:

master

Figure 47. Opakované za len ni stejné prdce do nového bodu slou eni

Pokud s takovouto historii spustite p ikaz git log, nastane zmate nad situace, kdy se zobrazi dv
revize se stejnym autorem, datem a zpravou k revizi. Kdy navic ode lete takovou historii zp tna
server, znovu na centralnim serveru vzniknou v echny objekty revizi, které vznikly p eskladanim,
co vedekdal imuzmatenilidiokolo.Dasep edpokladat, e druhyvyvoja necht L aby byly (4
a (6 sou astihistorie.Tojed vodem,pro p esklddaniv becprovad L

P eskladejte pop eskladani

Kdy u se do takové situace dostanete, ma Git v zasob trochu magie, kterd vdm z toho m e
pomoci ven. Pokud n kdo ve va em tymu vynuti odesldni zm n, které p epi 1 praci z které
vychazite, pak pot ebujete zjistit,coz stalova eacobylop epsano.

V cse md tak, e Git pro objekt revize krom kontrolniho sou tu (SHA-1) po ita také kontrolni
sou et, ktery vychazi pouze ze zdaplat, které s revizi vznikaji. Jmenuje se to ,patch-id“ (doslova
»identifikace zaplaty“).

Pokud si stahnete praci, kterd byla p epsana anadt mito novymi objekty revize od spolupracovnika
provedete p eskladani, umi asto Git usp n zjistit, co pochazi ur it od vas a aplikovat to na
vrchol nové v tve.



Tak nap iklad, pokud se p ip edchozim scénd i nachdzime v situaci na obrazku N kdo ode le
p eskladané objekty revize a zahodi ty, z kterych jste p 1 své praci vychdzeli a misto provedeni
slou eni (merge) spustime git rebase teamone/master, provede Git nasledujici:

* Ur i, jakd pracejeprona iv tevjedine na (C2,C3,C4,C6,C7).
* Ur 1, coztohonejsoubodyslou eni(C2,C3,C4).

* Ur 1, které z nich nebyly do cilové v tve zapsany znovu (jsou to jen C2 a C3, proto e C4
p edstavuje stejnou zaplatu jako C4').

* Na teamone/master aplikuje jen ur ené revize.

Tak e misto vysledku z obrdzku Opakované za len ni stejné prace do nového bodu slou eni,
skon ime sn im, co odpovidd spi e obrazku P eskladani nad vynucen odeslanym vysledkem
p eskladani.

. U CONpanNy. Coin)

teamone/master

«h C C D T

Figure 48. P eskladdni nad vynucen odeslanym vysledkem p eskladani

Funguje to jen tehdy, kdy C4 a C4, které vytvo ilva partner,p edstavujitém shodné zaplaty.
Vopa ném p ipad nebude p ikaz rebase schopen zjistit, e se jedna o duplikat, a p ida dal 1
zaplatu, ktera se podobd té z C4 (kterou se ale pravd podobn nepoda i ist aplikovat, proto e
tam budou alespo n jakézm ny).

M ete sito trochu zjednodu itspu t nimgit pull --rebase mistob ného git pull. Nebotov
tomtop ipad m  eteprovéstru n p ikazem git fetch, nasledovanym p ikazem git rebase
teamone/master.

Pokud pou ivate git pull a chcete, aby se z --rebase stala vychozi volba, m ete nastavit
konfigura nihodnotu pull.rebasep ikazem jako jegit config --global pull.rebase true.

Pokud p eskladani chapete jako zp sob uklidu a prace s revizemi p ed tim, ne je ode lete, a
pokud p eskladavate jen revize, které nikdy nebyly ve ejn dostupné, pak budete v pohod . Pokud
p eskladate revize, které ji byly odesldny do ve ejného prostoru a ostatni na t chto revizich
(commit) mohli zalo it dal 1 prace, pak se m ete dostat do nep ijemnych poti i a stat se
p edm tem opovr enitymovych koleg

Pokud to vy nebo vd partner v ur ité chvili pova ujete za nezbytnost, ujist tese, ev ichniumi



spustit git pull --rebase, aby poté své utrpeniu inilion co snesiteln j im.

P eskladanivs. slu ovani

Kdy jstete p eskldddniaslu ovanivid liv akci, mo nd by vdas zajimalo, které z nich jelep 1.
Ne na to budeme moci odpov d t, podivejme se na to s odstupem a proberme si, co rozumime
historii.

Jeden pohled na v c¢ pova uje historii zadpis do repozitd e za zaznam toho, co se skute n
stalo. Je to historicky dokument, ktery je cenny sdm o sob , a nem li bychom s nim manipulovat. Z
tohoto pohledu jsou upravy historie zapis revizi tém rouha stvim;! eteotom, co seskute n
stalo. Jen e cokdy sevyskytlyn jaké zamuchlané posloupnosti bod slou eni? Takhle se to stalo
arepozitd Dbytom 1zachovatprodal 1generace.

Z opa ného pohledu je historie zapisu revizi p ib hem o tom, jak vd projek vznikal. U knihy

byste také nepublikovali pracovni verzi a p iru ka o tom, jak udr ovat udr ovat vd vlastni

software vy aduje pe livé upravy. Zastanci tohoto tdbora pou ivaji nastroje jako p eskladani a

filtrovani v tvi k tomu, aby p ib h sd lili zp sobem, ktery je nejlep 1 z hlediska budoucich
tend

A te zp t k otdzce, zda je lep 1 slu ovani nebo p eskldadani. Vidite, doufam, e to neni tak
jednoduché. Git je mocny nastroj a dovoluje vam s historii provdd t mnoho v ci. Ale ka dy tym a
ka dy projektseli 1. Kdy te vite, jak oba p istupy funguji, je jen na vas, ktery z nich ve va {
konkrétni situaci zvolite jako nejlep 1.

Obecn m ete nejlep 1z obousv t ziskattim, e pou ijete p eskldddni va ich lokdalnich
zm n, které jste dosud nezve ejnili, abyste p ib h vy istili, ne jej zve ejnite. Ale nikdy
neprovad jtep eskladanitoho,cou bylon kam odeslano.

Shrnuti

V této kapitole jsme se v novali zdklad m v tveni a slu ovani. Nem 1li byste te mit problém s
vytvo enim nové v tve a s p epnutim na ni, s p epindnim mezi v tvemi, ani se slu ovanim
lokalnich v tvi. M 1i byste te um t odeslat své v tve ke sdileni na server, spolupracovat s
ostatnimi na sdilenych v tvich a p esklddatva e v tvep ed tim, ne je budete sdilet. V dal i
kapitole si ekneme, co budete pot ebovat, abyste mohli provozovat sv j vlastni server pro
hostovani gitovych repozita



Git na serveru

V tomto okam iku u byste m 1i zvlddat v t inu ka dodennich ukon , pro které budete Git
pou ivat. Ale abyste mohli pomoci Gitu spolupracovat s ostatnimi, budete pot ebovat vzdaleny
gitovy repozitd . Technicky vzato sice m ete odesilat a stahovat zm ny z repozita

jednotlivych spolupracovnik , ale tento p istup se nedoporu uje, proto e si p i tro e
neopatrnosti m ete velmi snadno poplést, kdo na em pracuje. Navic chcete, aby m 1li va i
spolupracovnici do repozitd ep Iistup,ikdy jeva po ita vypnuty nebo odpojeny. asto byva
spolehliv j 1, kdy existuje spole ny repozita . Proto se pro spolupraci s ostatnimi doporu uje
z Iditrepozitad , ke kterému majizu astn nip istup pro odesilani (push) i pro stahovani (pull).

Zprovozn ni gitového serveru je celkem jednoduché. Nejprve ur ite, jakymi protokoly ma va
server komunikovat. Prvni  4ast této kapitoly se bude v novat dostupnym protokol m a klad m a
zapor mka dého znich.Vdal ich astechvysv tlimen Kkteré typické konfigurace, kterét chto
protokol vyu ivaji, a jak s nimi uvést server do provozu. Nakonec se podivime na n Kkolik
mo nosti hostovdni —pokud vdm nevadi, e mate kod umist ny na cizim serveru, a nechcete se
otravovat s nastavovanim a udr bou svého vlastniho serveru.

Pokud vite, e nebudete chtit spravovat vlastni server, m etep esko itrovnou na posledni ast
této kapitoly a podivat se na mo nosti nastaveni hostovaného u tu. Pak p ejd te na ndsledujici
kapitolu,vni sedo tete o detailech a zdludnostech p 1ipraciv prost edis distribuovanou spravou
zdrojového kodu.

Vzdalenym repozitd em je obvykle holy repozita (bare repository), tj. gitovy repozitd bez
pracovniho adresd e. Proto e se repozitd pou Iva pouze jako misto pro spolupraci, neni adny
d vod, aby byl na disku na ten konkrétni snimek. Jsou zde ulo ena pouze data pro Git. Kdy to
zjednodu 1ime, holy repozitd je obsah adresa e .gitva eho projektu a nic vic.

Protokoly

Git m ekp enosudatpou ivat ty 1ihlavniprotokoly:lokalni, HTTP, Secure Shell (SSH) a Git. V
této asti si probereme, co jsou za a za jakych zdkladnich okolnosti je budete (nebo nebudete) chtit
pou it

Lokalni protokol

Nejzakladn j 1im z nich je lokalni protokol, kdy je vzdaleny repozitda ulo en v jiném adresa 1ina
disku. asto se vyu iva v p ipadech, kdy maji v ichni z va eho tymu p istup k sdilenému
souborovému systému (nap iklad p es NFS), nebo v mén pravd podobném p ipad , kdy se
v ichni p ihla wuji na stejny po ita . Druhd varianta neni prdv idedlni, proto e v echny
instance repozitd e s kddem jsou umist ny na stejném po ita i, im se zvy uje riziko
katastrofické ztraty dat.

Mate-li p ipojeny sdileny systém soubor , m ete klonovat, odesilat a stahovat z lokalniho



souborového repozitd e. P i klonovdni takového repozitd e, nebo p i jeho p idavani jako
vzdaleného repozitd e existujiciho projektu, se v roli URL pou iva cesta k repozitd i. Naklonovani
lokalniho repozitd em ete provéstnap ikladspu t nimn eho takového:

$ git clone /opt/git/project.git

Nebom  ete provést nasledujici:

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

Pokud na za 4atek URL explicitn uvedete file://, pracuje Git trochu jinak. Pokud uvedete pouze
cestu, pokou 1 se Git pou it pevné odkazy (hardlink), nebo p imo kopiruje pot ebné soubory.
Pokud zadate vyraz file://, Git spusti procesy, které b n pou ivakp enosudatpositi co je
obecn mnohem mén efektivni metoda p enosu dat. Hlavnim d vodem, pro zadat p edponu
file:// je to, e tak ziskdte istou kopii repozitd e bez nepot ebnych referenci a objekt ,
nap iklad po importu z jiného verzovaciho systému a podobn (viz popis ukon spravy v kapitole
Git Internals). My zde budeme pou ivat normalni cestu, proto e je to tém v dyrychlej i

Kp idanilokalniho repozitd e do existujiciho gitového projektu m ete zadatn co takového:

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

Poté m ete do vzdaleného repozitd e data odesilat (push) a stahovat je zn j (pull), jako byste tak
inili prost ednictvim sit

Vyhody

Vyhoda souborovych repozitd spo ivd v tom, e jsou jednoduché a pou ivaji existujici
oprdvn ni k soubor m a pro p istup k siti. Pokud u mate k dispozici sdileny systém soubor , k
n mu ma p Iistup cely vd tym, je nastaveni repozitd e velice jednoduché. Kopii holého
repozitd e umistite n kam, kam maji v ichni sdileny p istup, a nastavite opravn ni ke

teni/zapisu stejn  jako u jakéhokoli jiného sdileného adresa e. O exportu kopie holého repozita e
protentou elsevicedo tetev dstiZprovozn niGituna serveru.

Je to taky ikovnd mo nost rychlého ziskani prace z pracovniho repozitd e n koho jiného. Pokud
vy a vd Kkolega pracujete na spole ném projektu a mate zn jn cop etdhnout, pak provedeni
p ikazu jako git pull /home/john/project je asto jednodu I, ne aby jej on nejd ive odeslal
(push) na vzdaleny server a teprve zn ho byste praci stahovali.

Nevyhody

Nevyhodou této metody je, e nastaveni vzdaleného p istupu a dosa itelnosti z vice mist je
obti n j ine oby ejny si ovy p istup. Pokud budete chtit odeslat data z notebooku doma,



budete muset p ipojit vzdaleny disk, co m e byt ve srovnani s p istupem p es lokalni si
slo ité a pomalé.

Upozorn menato, evp ipad pou itisdilenéhop istupuur itého druhu [a shared mount of
some kind], nemusi byt tato mo nostv dy nutn nejrychlej i. Lokalnirepozitd je rychly pouze v
p ipad , e mate rychly p istup k dat m. Repozitd na NFS je asto pomalej i ne stejny
repozitda nad SSH na tomté serveru, ktery ve v ech systémech umo uje spustit Git z lokalnich
disk

Na zdv r uve me, e tento protokol nechrdni repozitd v 1 necht nému po kozeni. K
»,vzdalenému® adresa i mda ka dy u ivatel plny p istup p es shell a nic mu nebrani v tom, aby
zm nil nebo odstranil soubory, které Git vnit n pou iv4, arepozitd tim poru il

Protokoly HTTP

Git umi p e HTTP komunikovat ve dvou r znych re imech. P ed verzi Git 1.6.6 existoval jediny
zp sob, ktery byl velmi jednoduchy a obecn umo oval jen teni. Ve verzi 1.6.6 byl zaveden novy,
chyt ej 1 protokol, ktery Gitu umo nil inteligentni dohodu na tom, jak se budou data
p end et—podobnym zp sobem,jaksetod lap esSSH.V poslednich letech se tento novy HTTP
protokol stal velmi oblibenym, proto e je u ivatelsky jednodu iapou ivachyt e 1izp sob
komunikace. Nova verze se asto ozna uje jako ,chytry“ HTTP protokol a star 1 jako ,hloupy“ HTTP.
Nejd ive se budeme v novat ,chytrému®“ HTTP protokolu.

Chytry HTTP

,Chytry“ HTTP protokol pracuje velmi podobn jako protokol SSH nebo protokol Git, ale vyu iva
standardni HTTP/S porty a m e pou it r zné autentiza ni mechanismy protokolu HTTP. To
znamend, e je s u ivatelského hlediska asto jednodu i ne nap iklad SSH, proto e misto
nastavovani SSH kli m ete pou it zakladni autentizace vyu ivajiciu ivatelské jméno a heslo.

P 1ipou ivani Gitu se v sou asnosti stal pravd podobn nejobliben j im, proto eun j lze
nastavit jak anonymni p istup (jako u protokolu git://), tak i odesilani podmin né autentizaci a
vyu ivajici ifrovani (jako u protokolu SSH). Pro uvedené u ely nemusime nastavovat dv. r znd
URL—sta 1 pou it jedno URL pro oba typy p Istupu. Pokud se do repozitd e pokusime n co
odeslat (push) a repozitd vy aduje autentizaci (co by obvyklem 1), m e server zobrazit vyzvu
k zaddniu ivatelského jména a hesla. Toté plati prop istup pro teni.

U slu eb jako GitHub je ve skute nosti URL, které pou ivate pro on-line p istup k repozita i
(nap 1klad https://github.com/schacon/simplegit), to stejné URL, které m ete pou it pro klonovani
a—pokud mate p istupova prava pro zapis — také pro odesilani.

Hloupy HTTP

Pokud server nepodporuje chytrou gitovou slu bu nad HTTP, pokusi se gitovy klient vratit k
jednodu  imu ,hloupému“ HTTP protokolu. Hloupy protokol p edpokldda, e se bude holy gitovy
repozitd obsluhovat ze strany webového serveru stejn , jako b né soubory. Krasa hloupého


https://github.com/schacon/simplegit

HTTP protokolu spo iva v jednoduchosti jeho nastaveni. V podstat jediné, co musite ud lat, je
umistit holy gitovy repozitd pod ko enovy adresa s HTTP dokumenty a nastavit p islu ny
zasuvny modul post-update (viz kapitola Git Hooks). Od tohoto okam iku m e ka dy, kdo ma
p istup k webovému serveru, kam jste repozitd ulo ili, tento repozitd naklonovat. Chcete-li u
svého repozitd e nastavit opradvn nipro tenipomoci protokolu HTTP, prove te nasledujici:

$ 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

To je v e. Zasuvny modul post-update, ktery je standardni sou 4&sti systému Git, spusti p islu ny
p 1ikaz (git update-server-info), ktery zajisti spravné vyzvedavani (fetch) a klonovéani p es protokol
HTTP. Tento p 1kaz se spusti, kdy do tohoto repozitd e odesilate data (mo ndap es protokol SSH).
Poté mohou ostatni klonovat t eba takto:

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

V tomto konkrétnim p ipad pou ivame cestu /var/www/htdocs, kterd se obvykle nastavuje pro
Apache, ale pou itlze v podstat jakykoliv staticky webovy server —sta 1ulo it holy repozitd do
dané cesty. Data repozitd e Git jsou obsluhovdna jako oby ejné statické soubory (podrobnosti o
p esnémzp sobu obsluhy naleznete v kapitole Git Internals).

Obecn se da ict, e si bu vyberete ,chytry“ HTTP server umo ujici teni i zapis, nebo
soubory zp istupnite jen pro teni ,hloupym® protokolem. Sou asné pou iti obou slu eb je
neobvyklé.

Vyhody
Zam ime se na vyhody ,,chytré“ verze HTTP protokolu.

Jednoduchost spo ivajici v pou ivani jediného URL pro v echny typy p istupu a to, e se server
vyptava, jen kdy po aduje autentizaci, to v e koncovému u ivateli v ci velmi usnad uje.
Mo nost autentizace u ivatelskym jménem a heslem p edstavuje v i SSH také velkou vyhodu,
proto e siu ivatel nemusi na svém po ita i generovat SSH kli e a nahravat sv jve ejny kli
na server, aby se serverem v bec mohl pracovat. Pro mén zdatné u ivatele nebo prou ivatele na
systémech, kde SSH neni tak b né, to p edstavuje z hlediska pou itelnosti velkou vyhodu. Navic
jde o velmi rychly a efektivni protokol (podobn jako protokol SSH).

Své repozitd e m ete zp Istupnit ke tenii prost ednictvim protokolu HTTPS, co znamen4,
esep end enyobsah ifruje. Nebo m ete zajitje t dalavy adovat, aby klienti pou ivali
konkrétni podepsané SSL certifikaty.



Dal 1 vyhodou je, e HTTP/S jsou tak asto pou ivané protokoly, e u jsou firemni firewally
asto nastaveny tak, aby byl provoz p es jejich porty povolen.

Nevyhody

Na n kterych serverech m e byt (ve srovnani s protokolem SSH) nastaveni protokolu ,Git p es
HTTP/S“ trochu slo it j 1i. Alejinak maji ostatni protokoly pro obsluhu Gitu v i,chytrému“ HTTP
protokolu jen velmi malé vyhody.

Pokud pou ivate HTTP pro autentizované odesilani, pak m e byt nastaveni osobnich udaj
n kdy komplikovan j ine pou ivanikli p esSSH. Alem etevyu itn kolika ndstroj
pro ulo eni osobnich udaj (credential caching tools), v etn ,Keychain Access“ pro OSX a
»Spravce pov  eni“ pod Windows, Im se to velmi usnadni. O tom, jak na va em systému
nastavit bezpe né ulo enihesla pro HTTP, se do tete v podkapitole Credential Storage.

Protokol SSH

P ipou ivani Gitu ve vlastnim prost edi se b n pou iva protokol SSH. Je to z toho d vodu,

eSSHp istupkserver mjenav t in mistu nastaven, a pokud ne, nenit ké ho nastavit.
SSH je navic si ovym protokolem s autentizaci. A proto e je v udyp itomny, je jeho nastaveni a
pou ivadniv t inou snadné.

Chcete-li gitovy repozitd naklonovatsp esSSH, m ete zadat URL za 1Inajicissh://,nap iklad:

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

Nebo m ete pro SSH protokol pou it krat 1syntaxijako u scp:

$ git clone user@server:project.git

Nemusite ani zaddvat u ivatele. Git pak pou ijeu ivatele, kteryjeprav p ihld en.

Vyhody

Pou ivani protokolu SSH p ind 1 mnoho vyhod. Zaprvé se protokol SSH snadno nastavuje — SSH
démoni jsou zcela b ni, spravci sit  si s nimi maji zku enosti a mnoho distribuci OS je ma ve
vychozi instalaci nebo poskytuje nastroje pro jejich spravu. Za dal 1ije p istup p es protokol SSH
bezpe ny—ve Kkeryp enos datje ifrovany a autentizovany. A nakonec —stejn jako je tomu u
HTTP/S, u protokolu Git a u lokalnich protokol —SSH je efektivni, proto e data p ed p enosem
upravuje do co nejkompaktn j 1podoby.

Nevyhody

Nevyhodou protokolu SSH je, e neumo uje anonymni p istup do repozitd e. Ostatni musi mit k
va emupo ita ip esSSHz izenp Iistup,by t ebajenke teni Protosep istupp esSSH



nehodi pro open-source projekty. Pokud jej pou ivate jen v ramci firemni sit , m e se SSH stat
jedinym protokolem, kterym se budete muset zabyvat. Pokud budete chtit pro va e projekty z idit
anonymni p istup pro teni a sou asn budete chtit pou ivat SSH, budete muset SSH nastavit
jinak pro sebe (pro odesilani; push) a jinak pro ostatni (pro vyzvedavani; fetch).

Protokol Git

Dal im v po adi je protokol Git. Je to specidlni démon, ktery je distribuovan spolu se systémem Git.
Naslouchd na vyhrazeném portu (9418) a poskytuje podobnou slu bu jako protokol SSH, av ak bez
jakékoliv autentizace. Chcete-li, aby byl repozitd zp istupn n protokolem Git, musite vytvo it
soubor git-daemon-export-ok. Bez tohoto souboru nebude repozitd démonem zp istupn n. adné
jiné zabezpe eni ale k dispozici neni. Gitovy repozitd je bu dostupny pro v echny a v ichni z
n j mohou klonovat, nebo dostupny neni. To znamend, e se p es tento protokol nedaji odesilat

adné revize. Mo nost odesilani lze zapnout, ale proto e nepodporuje autentizaci, pak pokud
zapnete mo nost odesilani, m e dova eho projektu odesilat data (push) ka dy, kdo na internetu
nalezne URL va eho projektu. Je jasné, etov t inounechcete.

Vyhody

Protokol Git je asto ze v ech dostupnych si ovych p enosovych protokol nejrychlej i.
Pot ebujete-li obslou it frekventovany provoz u ve ejného projektu nebo obsluhujete velmi velky
projekt, u kterého se pro teni nevy aduje autentizace u ivatele, bude se vam k obsluze asi nejvic
hodit prav  démon Git. Pou iva stejny mechanismus p enosu dat jako protokol SSH, na rozdil od
n jalenenizpomalovan ifrovdnim aov  ovanim identity (autentizaci).

Nevyhody

Nevyhodou protokolu Git je, e neprovadi autentizaci. V t inou neni adouci, aby protokol Git
p edstavoval jedinou mo nost p istupu k va emu projektu. V t inou jej doplnite o p istup
p es SSH nebo p es HTTPS pro par vyvoja , kte 1budou mit pravo odesilat data (zapis; push). A
v ichni ostatni budou pou ivatgit:// prop istup pouze ke teni.Pravd podobn se takéjednd o
protokol s nejobti n j im nastavenim. B ipron jvlastni démon, ktery vy aduje konfiguraci
xinetd nebo podobnou, co v dy neni prochéazka r ovou zahradou. Vy aduje rovn povoleni
p istupu k portu 9418 p es firewall. Tento port nepat 1 mezi standardni porty, které by firemni
firewally v dy povolovaly. Velkymi podnikovymi firewally je tento obskurni port v t inou
blokovan.

Zprovozn ni Gitu na serveru

Te se budeme v novat nastaveni gitové slu by, kterd d ive zmin né protokoly provozuje na
va em vlastnim serveru.



Ukd eme si p ikazy a kroky pro zakladni, zjednodu enou instalaci na linuxovém
serveru, ale tyto slu by lze provozovat i na Mac nebo na windowsovskych serverech.
NOTE P izprovoz ovaniproduk niho serveruuvnit va iinfrastruktury ve skute nosti
ur it narazite na rozdily p i nastavovani zabezpe eni nebo v pou iti nastroj
opera niho systému, ale snad zde ziskate obecny p ehled, ehov eho se to tyka.

Pro uvodni nastaveni jakéhokoliv gitového serveru musite vyexportovat existujici repozitd do
nového, holého repozitd e (bare repository), tj. do repozitd e, ktery neobsahuje pracovni adresa .S
tim obvykle nebyva problém. Chcete-li naklonovat stavajici repozitd a vytvo it tim novy, holy
repozitda ,p idejtedop ikazu pro klonovanivolbu --bare:

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

Vadresda imy_project.git bystete m li mitkopiidatzp vodniho gitového adresa e.

Jetop ibli n stejné, jako byste provedlin co takového:
$ cp -Rf my_project/.git my_project.git

Bude tu sice par men ich rozdil v konfigura nim souboru, aleprond u elm eme p ikazy
pova ovat za tém shodné. Vezme se samotny gitovy repozitd (bez pracovniho adresd e) a
vytvo ipron jsamostatny adresa

Umist niholého repozita e na server

Nyni, kdy mate vytvo enu holou kopii repozitd e, zbyva ji u jen umistit na server a nastavit
protokoly. ekn me, e jstez idili server nazvany git.example.com,kn mu matep Istupp es
SSH,a e chcete v echny své gitové repozitd e umistit pod adresd /srv/git.Zap edpokladu, e
/srv/git na serveru u existuje, m ete novy repozitd vytvo it tim, e dovnit nakopirujete
va holy repozita

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

Od tohoto okam iku mohou ostatni u ivatelé, kte 1 maji SSH p istup k stejnému serveru s
opravn nimpro tenikadresd i/srv/git, naklonovatva repozitd spu t nim

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

Pokud se u ivatel dostane p es SSH na server a ma opravn ni k zapisu do adresd e
/srv/git/my_project.git, ma automaticky také oprdvn nik odesilani dat.



Zadate-lip 1kazgit init svolbou --shared, Git automaticky nastavip islu nd opravn niskupiny k
zapisu.

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

Vidite, jak jednoduché je vzit gitovy repozita , vytvo it jeho holou verzi a umistit ji na server, k
n mu mate vy i va i spolupracovnici SSH p istup. Te u vam nic nebrdni v zahdjeni
spoluprace na stejném projektu.

D le itéje, ejetoopravduv e, comusiteud latprospu t nigitového serveru, ke kterému ma
p istup vic lidi. Prost naserver p idateu tysSSH p istupem a umistite holy repozitd n kam,
kam budou mit v ichni zi astn ni nastaveno oprdvn ni pro tenii zapis. M ete za it—nic
dal 1ihonepot ebujete.

V n Kkolika dal ich podkapitolach si ukd eme pokro ilej imo nosti nastaveni. Probereme si, jak
se vyhnout nutnosti vytvd eni u ivatelskych t t pro ka dého u ivatele, jak k repozita m
p 1 adit ve ejné opravn ni pro teni, jak nastavit webova u ivatelskd rozhrani a dal 1. Ale
zapamatujte si, e pro spoluprdci skupiny lidi na soukromém projektu je v e, co opravdu
pot ebujete, jen libovolny server podporujici SSH a holy repozita

Nastaveni pro malou skupinu

Pokud je vd& tym maly nebo pokud chcete Git jen vyzkou et ve své organizaci a mdte jen pdar
vyvoja , m e se vam to zjednodu it. Jednou z nejslo it j ich strdnek nastaveni gitového
serveru je sprava u ivatel . Pokud chcete, aby byly ur ité repozita e pro n které u ivatele
p istupné pouze ke teni a pro jiné i k zapisu, m e byt nastaveni p istupu a opravn ni trochu
obti n j 1.

SSHp istup

Jestli e u madte k dispozici n jaky server, k n mu maji v ichni va 1ivyvoja iSSH p Iistup,
budev t inou nejjednodu inachystat repozitd nan m,proto e celé nastaveniu tim matev
podstat  hotové (jak jsme ukazali v p edchozi podkapitole). Pokud pro své repozitd e po adujete
komplexn j 1 sprdvu oprdvn ni, m ete to zvladnout b nymi oprdvn nimi k systému
soubor |, které vam nabizi opera ni systém daného serveru.

Pokud chcete své repozitd e umistit na server, na kterém nejsou z izeny u ty prov echny leny
va eho tymu, kte 1 by m 1i mit oprdvn ni k zapisu, musite pro n nastavit SSH p istup.
P edpokldddme, e pokud madte server,nan m tolze provést, mateu nainstalovan server SSH a
jeho prost ednictvim k serverup istupujete.

Existujen Kkolik zp sob ,jakumo nitp istupv em len mva eho tymu.Prvnimzp sobem
je nastavit u ty pro ka dého zvla ,C0 jesicep Imo aré, alem e to byt t kopadné. Asi



nebudete mit chu spou t t p ikaz adduser (p idat u ivatele) a nastavovat pro ka dého
u ivatele do asnd hesla.

Druha metoda spo iva v tom, e na daném po ita ivytvo ite jediného u ivatele git, po adate
v echny u ivatele, kte 1 maji mit oprdvn ni k zdpisu, aby vdm poslali sv jve ejny SSHKIi , a
p idate tento kli do souboru ~/.ssh/authorized_keys va eho nového u ivatele git. Od toho
okam iku budou mit v ichni p istup k tomuto po ita i prost ednictvim u ivatele git. Tento
postup nemd adny vliv na data va ich revizi—SSH u ivatel, jeho U tem se p ihla ujete,
neovlivni revize, které jste nahrali.

Dal im mo nym zp sobem je nechat ov ovat SSH p istupy LDAP serveru nebo jinému
centralizovanému zdroji ov eni, ktery u mo nd mate nastaveny. Dokud ma ka dy u ivatel
shellovy p istup k danému po ita i, m ly by fungovat v echny autentiza ni mechanismy SSH,
které vas jen napadnou.

Generovani ve ejného kli e SSH

Mnoho gitovych server provadi ov ovani toto nosti pomoci ve ejnych kli SSH. Aby mohl
ka dy u ivatel va eho systému poskytnout ve ejny kli , musi si ho vygenerovat (pokud kli
dosud nemad). Tento proces se nap I opera nimi systémy tém neli i. Nejd ive bystesem li
ujistit, e je t adny kli nemate. U ivatel ma SSH kli e standardn ulo eny ve svém
adresd i ~/.ssh. Zda u kli vlastnite, m ete snadno zkontrolovat tak, e p ejdete do
uvedeného adresd e avypi ete sijeho obsah:

$ cd ~/.ssh
$ 1s
authorized_keys2 1id_dsa known_hosts
config id_dsa.pub
Hledejte dvojici soubor —jeden s jménem jako id_dsa nebo id_rsaa kn mu stejnojmenny soubor s

p iponou .pub. Soubor .pubjeva ve ejny kli , druhy soubor je vd soukromy kli . Pokud tyto
soubory nemate (nebo dokonce v bec neméte adresd .ssh), m  ete sije vytvo it spu t nim
programu ssh-keygen, ktery je v systémech Linux/Mac sou asti bali ku SSH a v systému Windows je
sou asti instalace Git for 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

Program vam nejd ive nechd potvrdit misto ulo eni kli e (.ssh/id_rsa) a poté se dvakrat zepta na
p istupové heslo. Pokud nechcetep ipou ivanikli e zadavatheslo, m ete ho nechat prazdné.

Ka dy u ivatel, ktery si takto vygeneruje ve ejny kli , ho te musi poslat vdm nebo jinému
spravci gitového serveru (za p edpokladu, e pou ivate server s SSH p istupem, ktery ve ejné
kli evy aduje).Sta 1p itom zkopirovat obsah souboru .pub a odeslat ho e-mailem. Ve ejnékli e
maji zhruba tuto podobu:

$ cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1yc2EAAAABIWAAAQEAKTOUpkDHr fHY17SbrmTIpNLTGKIT jom/BWDSU
GP1+nafz1HDTYW7hdI4yZ5ew18IH4IW9jbhUFrviQzM7x1ELEVf4h91FX5QVkbPppSwglcda3
Pbv7k0d]/MTyB1WXFCR+HA03FXR1itBqxiX1nKhXpHAZsMciLq8V6RjsNAQwdsdMFvST1VK/7XA
t3FaoJoAsncM1Q9x5+3VOWw68/eIFmb1zuUF1jQIKprrX88XypNDvjYNbybvw/PbOrwert/En
mZ+AW40ZPnTPI89ZPmVMLuayrD2cE86Z/118b+gw3r3+1nKatmIkjn2s01d01QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

Podrobn j inavodkvytvo eniSSHKIi evr znychopera nichsystémechnaleznetevp iru ce
GitHub, v &sti v nované SSH kli m na strdnce https://help.github.com/articles/generating-ssh-
keys (anglicky).

Nastaveni serveru

Projd me si nastaveni SSH p istupu na stran serveru. V tomto p ikladu pou ijeme k ov  eni
identity u ivatel metodu authorized_keys. P edpokldddme také, e pracujete se standardni
linuxovou distribuci, jako je nap iklad Ubuntu. Nejd ive vytvo ite u ivatele git a adresa .ssh
pro tohoto u ivatele.

$ sudo adduser git

$ su git

$ cd

$ mkdir .ssh && chmod 700 .ssh

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


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

Déale musite pro u ivatele git p idat do souboru authorized_keys ve ejné SSH kli e n kterych
svych vyvoja . P edpokladejme, e jste e-mailem dostali n kolik d v ryhodnych Kkli a
ulo ilijstejedodo asnychsoubor .Ve ejnékli evypadajiop tn jak takto:

$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1yc2EAAAADAQABAAABAQCBOO7n/ww+ouN4gSLKssMxXnBOvfILGEAL
0jG6rs6hPBA9jIR/T17/x41hJABF3FR1rP6kYBRsWj2aThGwoHXLm9/5zytK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz@jTTyAUfrtU3Z5E003C40x0j6HOr fIF1kKI9MAQLMdpGWTGYEIgS9EZ
Sdfd8AcCIicTDWbgLAcU4UpkaX8KyGLlLwsNuuGztobF8m72ALC/nLF6ILtPofwFBlgc+myiv
07TCUSBALQ1gMVOFq1I2uPWQOkOWQAHUKEOMTjy2jctxSDBQ22@ymjaNsHT4kgtZg2AYYgPq
dAv81ggJICUvax2T9vab gsg-keypair

Jednodu e je p ipojite na konec souboru authorized_keys, ktery pat 1iu ivateli git a nachazi se v
jeho adresd 1 .ssh

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

Te pron m ete vytvo it holyrepozita spu t nimp ikazugit initsvolbou --bare. Tim se
inicializuje repozitd bez pracovniho adresa e:

$ cd /opt/git

$ mkdir project.git

$ cd project.git

$ git init --bare

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

John, Josie a Jessica pak mohou do tohoto repozitd e odeslat prvni verzi svého projektu tak, e siho
p idaji jako vzdaleny repozitd a ode loudon jsvouv tev.V imn tesi, e poka dé, kdy
chcete p idat n jaky projekt, musi se k po ita i n kdo p ipojit a vytvo it holy repozita

P id Ime serveru, na kterém jste nastavili u ivatele git a vytvo ili repozitd , nazev gitserver.
Pokud server provozujete intern a nastavite DNS pro gitserver tak, aby ukazoval na tento server,
m ete pou ivat klasickou podobu p 1kaz (p edpokladejme, e myproject je existujici projekt
obsahujici soubory):



# on John's computer

$ 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

Ostatni nyni mohou velmi snadno repozitd naklonovat a odesilatdon jzm ny:

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

$ vim README

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

$ git push origin master

Timto zp sobem lze rychle zprovoznit gitovy server s p istupem pro teniizapis promen ipo et
vyvoja

M lo by vas napadnout, esev ichnititou ivatelé mohou k serverup ihlasit ajakou ivatel git
pou ivat n jaky shell. Pokud chcete takovy p istup omezit, budete muset b ny shell v souboru
passwd zm nitnan co jiného.

U ivatele git m ete snadno omezit tak, aby mohl provdd t jen innosti spojené s Gitem, a to
pomoci shellu s omezenou funk nosti, ktery se nazyva git-shell a ktery se dodava jako sou 4st Gitu.
Pokud jej u 1ivateli git nastavite jako shell spou t nyp ip ihla eni, paku ivatel git nem e
k serveru ziskat b ny p istup. Pokud toho chcete vyu it, nastavte u ivateli git-shell jako
p ihla ovaci shell—misto bash nebo csh. Pokud dosud neni k dispozici, musite nejd ive do
/etc/shells p idat git-shell:

$ cat /etc/shells # Pod vejte se, jestli u tam git-shell je. A pokud ne...
$ which git-shell # ujist te se, e je git-shell ve va em syst mu nainstalov n
$ sudo vim /etc/shells # a p idejte cestu ke git-shell z minul ho p kazu.

Te m eteu ivatelizm nitshellp ikazem chsh <u ivatel>:

$ sudo chsh git # a vlo te cestu ke git-shell; obvykle: /usr/bin/git-shell

U ivatel gitte m e SSH spojeni pou ivat jen k odesilani a k stahovani gitovych repozita a
napo ita inem e provad t operace dostupné v klasickém shellu. Pokud vyzkou ite nasledujici
p 1ikaz, zobrazise zprava o zamitnutip ihld eni:



$ 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.

Si ové p ikazy Gitu budou stale pracovat bez problém , ale u ivatelé se nedostanou k b nému
shellu. Jak vystup p ikazu napovidd, m ete v domacim adresa i u ivatele git vytvo it
podadresa , ktery p ikazy git-shell trochu upravuje. M ete nap iklad omezit, které gitové
p 1kazy bude server akceptovat, nebo m ete upravit zpravu, ktera se u ivateli vypi e p 1
pokusu pou it SSH nepovolenym zp sobem. Vice informaci o p izp sobeni shellu se dozvite po
spu t nigit help shell.

Démon Git

Ddle siz idime si démona pro obsluhu repozita p es protokol ,Git“. Jde o obvyklou volbu, pokud
pot ebujeme rychly p istup ke gitovym dat m bez nutnosti autentizace. Pamatujte na to, e se
jednd o slu bu bez ov ovani toto nosti, a proto v e, co budete timto protokolem obsluhovat,
bude uvnit sit poklddano zave ejné.

Pokud protokol pou ivate na serveru mimo firewall, m 1 by byt pou it pouze pro projekty, které
jsou ve ejn viditelné okolnimu sv tu. Pokud je server, na kterém protokol provozujete, uvnit
firewallu, m ete ho pou ivat u projekt , k nim mda mit velky po et lidi nebo po ita

p istup pouze pro teni (servery pr b né integrace nebo servery sestaveni) a nechcete pro
ka dého znichp idavat SSH kli

Na protokolu Git ka dopadn ocenite jeho snadné nastaveni. V podstat je t eba ndsledujicim
p ikazem spustit gitového démona:

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

Volba --reuseaddr umo uje serveru restartovani bez nutnosti ekat na vypr eni asového limitu
pro stara spojeni, volba --base-path umo uje u ivatel m klonovat projekty, ani by museli
zadavat celou cestu, a cesta na konci p ikazu 1ka démonu Git, kde ma hledat repozitd e ur enék
exportu. Jestli e pou ivate branu firewall, budete do ni muset na daném po ita 1iprovrtat diru pro
port 9418.

Proces démona m ete spustit mnoha zp soby—v zavislosti na tom, jaky opera ni systém
pou ivate.Upo ita s Ubuntu m ete pou it skript Upstart. Do souboru

/etc/init/local-git-daemon.conf

vlo te tento skript:



start on startup

stop on shutdown

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

respawn

Z bezpe nostnichd vod d razn doporu ujeme, aby byl tento démon spu t njako u ivatel,
ktery mda k repozita m opravn ni pouze pro teni. To lze snadno zajistit vytvo enim nového
u ivatele git-roaspu t nim démona s jeho oprdvn nimi. Pro zjednodu eni jej prost spustime
pod stejnym u ivatelem git, pod kterym b igit-shell.

P irestartovdni po ita e se gitovy démon spusti automaticky. Vp ipad padu démona bude jeho
innost automaticky obnovena (respawn). Pokud ho chcete spustit ani  byste museli po ita
restartovat, pou ijte nasledujicip ikaz:

$ initctl start local-git-daemon

Vjinych systémech mo na budete chtit pou it xinetd, skript systému sysvinit, nebon jaky podobny
skript—umo ni-li vam dosdhnout démonizovaného p ikazu, kteryjen jak hlidan.

Ddle musite Gitu ict, ke kterym repozita m povolite neautentizovany p istup p es gitovy server.
M etetoud lattak, evka dém repozitd ivytvo ite soubor pojmenovany git-daemon-export-
ok.

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

P itomnost tohoto souboru Gitu sd luje, e obsluha daného projektu nevy aduje ov ovani
toto nosti.

Chytry HTTP

K dispozici u mame autentizovany p istup p es SSH a neautentizovany p istupp esgit://. Ale
existuje i protokol, ktery umi oboji najednou. Z izeni chytrého HTTP v podstat spo iva jen v
povoleni CGI skriptu, ktery se dodava s Gitem a na serveru se nachazi pod jménem git-http-backend.
Tento CGI skript te cestu a hlavi Kky zaslané pro dané HTTP URL p ikazy git fetch nebo git pusha
zjisti, zda m e klient komunikovat p es HTTP (co plati pro ka dého klienta od verze 1.6.6).
Pokud CGI skript zjisti, e se jednd o chytrého klienta, bude s nim komunikovat chytrym zp sobem.V
opa ném p Ipad se uchyli k hloupému chovani (tak e je v i star im klient m zp tn



kompatibilni pro teni).

Projd me si nejzdkladn j 1 nastaveni. Jako CGI server pou ijeme Apache. Pokud nemate
zprovozn n Apache, m ete jej na linuxovém po ita inainstalovatt eba takto:

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

Povoli se tim také moduly mod_cgi, mod_alias, mod_env a mod_rewrite, které jsou pro spradvnou innost
nutné.

Pro adresd /opt/git také budete muset nastavit unixovou u ivatelskou skupinu na www-data, aby
va webovy server ziskal p istup do repozita pro tenii pro zapis. Instance Apache, kterd CGI
skript spou ti, toti (standardn )b ipod timtou ivatelem:

$ chgrp -R www-data /opt/git

Dale pot ebujeme do konfigurace Apache p idat dal 1 v ci, aby se skript git-http-backend
spou t 1proobsluhuv eho,conava em webovém serveru prochdzicestou /git.

SetEnv GIT_PROJECT_ROOT /opt/git
SetEnv GIT_HTTP_EXPORT_ALL
ScriptAlias /git/ /usr/1lib/git-core/git-http-backend/

Pokud vynechdte prom nnou prost edi GIT_HTTP_EXPORT_ALL, pak bude Git obsluhovat
neautentizované Kklienty jen pro ty repozitd e, které v sob  maji soubor git-daemon-export-
ok—prav tak,jaktod 14 gitovy démon.

Nakonec budete muset serveru Apache ict, aby povolil po adavky na skript git-http-backend a aby
n jak zajistil autentizacip 1izdpisu—nap iklad podobnym Auth blokem:



RewriteEngine On

RewriteCond %{QUERY_STRING} service=git-receive-pack [OR]
RewriteCond %{REQUEST_URI} /git-receive-pack$

RewriteRule A/git/ - [E=AUTHREQUIRED]

<Files "git-http-backend">
AuthType Basic
AuthName "Git Access"
AuthUserFile /opt/git/.htpasswd
Require valid-user
Order deny,allow
Deny from env=AUTHREQUIRED
Satisfy any

</Files>

Pro tento U el budete muset vytvo it soubor .htpasswd, ktery bude obsahovat hesla v ech
oprdvn nychu ivatel .Nasledujicip iklad dosouborup idavadu ivatele,schacon®:

$ htpasswd -c /opt/git/.htpasswd schacon

Existuji spousty zp sob ,jak m e Apache autentizovat u ivatele. Jeden z nich si budete muset
vybrat a pou it. Tohle je jen nejjednodu ip iklad, ktery se da pou it. Tém jist  budete chtit
zprovoznit komunikaci p es SSL, aby bylav echna data ifrovana.

Nechceme zachdzet do p ili nych detail konfigurace Apache, proto e mo nda pou ivate jiny
server, nebo mate jiné po adavky na autentizaci. Zakladni my lenka je takovd, e se Git dodava s
CGI skriptem git-http-backend, ktery p 1 aktivaci zajisti ve Kkeré dohadovani p 1 odesilani a
p ijimanidatp esHTTP.Sam osob neprovadi &dnou autentizaci, ale to 1ze snadno zvladnout na
urovni webového serveru, ktery ho spou ti. Lze toho dosdhnout s tém ka dym webovym
serverem, ktery podporuje CGI, tak e pou ijte ten, ktery zndte nejlépe.

Dal i informace o konfiguraci autentizace pro Apache naleznete v jeho dokumentaci

NOTE
na strance http://httpd.apache.org/docs/current/howto/auth.html

GitWeb

Kdy u mate ke svému projektu nastavena zakladni oprdvn nipro teni/zapis a pouze pro teni,
mo na budete chtit z idit jednoduché zobrazeni formou webovych stranek. Git se doddva s CGI
scriptem nazvanym GitWeb, ktery se pro tentou elob aspou iva.


http://httpd.apache.org/docs/current/howto/auth.html
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Figure 49. U ivatelské webové rozhrani GitWeb.

Pokud si chcete vyzkou et, jak by GitWeb vypadal pro vd projekt, nabizi Git p ikaz, jim lze
spustit do asnou instanci— pokud mate v systému nainstalovan lehky server jako lighttpd nebo
webrick. Na linuxovych po ita ich je lighttpd asto nainstalovan, tak e se vdim ho mo na v
adresd 1iva eho projektu povede spustit p 1kazem git instaweb. Pokud pou ivate Mac, dodava se
systém Leopard s p edinstalovanym Ruby, tak e bude asi nejlep 1 zkusit webrick. Pokud chcete
instaweb spustitsn  imjinymne slighttpd, pou ijtep ispu t nivolbu --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]

Tim se spusti HTTPD server na portu 1234 a pak se automaticky spusti webovy prohli e , ktery se
otev e na odpovidajici strance. Neni to nic obti ného. A skon ite a budete chtit server vypnout,
spus testejnyp ikaz s volbou --stop:

$ git instaweb --httpd=webrick --stop

Chcete-li pro sv j tym nebo pro vami hostovany open-source projekt spustit webové rozhrani na
serveru trvale, budete muset zprovoznit obsluhu tohoto CGI skriptu na va em b ném webovém
serveru. V n kterych linuxovych distribucich existuje bali ek gitweb, ktery by se m 1 dat
nainstalovat pomoci apt nebo yum. Tak e nejd ive zkuste tuto mo nost. Ru ni instalaci skriptu
probereme velmi rychle. Nejprve je t eba ziskat zdrojovy kdd systému Git, s nim je GitWeb
distribuovan, a vygenerovat p izp sobeny CGI skript:



$ 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.cgi
GEN static/gitweb.js
$ sudo cp -Rf gitweb /var/www/

V imn te si, e p ikazu musite pomoci prom nné GITWEB_PROJECTROOT sd lit, kde najde va e
gitové repozitd e. Nyni musite zajistit, aby Apache pou ival GitWeb jako CGI skript. Pro tento u el
m etep idat 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>

Zopakujme, e GitWeb m e byt obsluhovan jakymkoliv webovym serverem podporujicim CGI nebo
Perl. Pokud chcete pou it n jaky jiny, nem lo by byt jeho nastaveni obti né. V tomto okam iku
byste m 1i byt schopni prohli et své repozitd e online na adrese http://gitserver/.

GitLab

Jen e GitWeb je p ili zjednodu eny. Pokud hledate modern j i, plnohodnotny server pro Git,
m ete si misto GitWebu nainstalovat jedno z n  kolika jinych open-source e eni. GitLab pat 1k
t m populdrn j im. Pou ijeme jej jako p iklad a probereme si jeho instalaci a pou ivani. Je
trochu slo it j 1 ne GitWeb a bude pravd podobn vy adovat vic usili p i sprav , ale
p edstavuje mnohem plnohodnotn j {ialternativu.

Instalace

GitLab je webova aplikace pracujici nad databazi, tak e instalace vy aduje trochu vic usili ne
ostatni servery pro Git. Na t stije jeho instalace velmi dob e dokumentovana a podporovana.



Nainstalovani GitLabu lze dosdhnout n kolika metodami. Pokud chcete ziskat rychle n co, co
funguje, m ete si stdhnout obraz pro virtudlni po ita , nebo instalator na jedno kliknuti z <link
href="https://bitnami.com/stack/gitlab" class="bare">https://bitnami.com/stack/gitlab</a>. Potom
upravite konfiguraci tak, aby vyhovovala va emu konkrétnimu prost edi. Bitnami doplnilo do
p ihla ovaci obrazovky (zp istupn né stiskem alt-&rarr;) jednu p knou vychytavku. Uka e vam
pro nainstalovany GitLab jeho IP adresuap ednastavené u ivatelské jméno a heslo.
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Figure 50. P ihla ovact obrazovka Bitnami pro virtudlnipo ita s GitLab.

P iostatnich innostech postupujte podle navodu v souboru readme ke GitLab Community Edition.
Najdete ho na https://gitlab.com/gitlab-org/gitlab-ce/tree/master. Naleznete zde rady pro instalaci
GitLabu s vyu itim Chef recipes, virtudlni po ita na Digital Ocean a bali ky RPM a DEB (které byly
v dob psani tohoto textu ve stadiu beta). Najdete zde in ,neoficidlni“ rady pro zprovozn ni GitLabu
na nestandardnich opera nich systémech a databazich, pIn manudlni popis instalace a adu
dal ich témat.

Sprava

Rozhrani pro spravu GitLabu je p istupné p es web. Prohli e jednodu e nasm rujte na
hostitelské jméno nebo IP adresu, kde je GitLab nainstalovany a p ihlaste se jako u ivatel admin.
P ednastavené u ivatelské jméno je admin@local.host a heslo je 5ivel!fe. (Jakmile ho zadate, budete
vyzvani k tomu, abyste ho zm nili.) Po p ihld eni klikn te v menu vpravo naho e na ikonu
L2Admin area“.

Figure 51. Polo ka ,,Admin area“v menu GitLabu.

U ivatelé

Za u ivatele se v GitLabu pova uji u ty, které odpovidaji lidem. U ivatelské U ty nejsou nijak


https://gitlab.com/gitlab-org/gitlab-ce/tree/master

slo ité. Jde v podstat o souhrn osobnich informaci, které jsou p iv eny k p ihla ovacim
udaj m. Ka dy u ivatelsky U et ma sv j jmenny prostor, ktery p edstavuje logické seskupeni
projekt pat icich u ivateli. Pokud by u ivatelka jane m la projekt pojmenovany project, pak by
url tohoto projektu bylo http://server/jane/project.
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Figure 52. Obrazovka GitLabu pro spravu u ivatel

Odstran ni u ivatele lze provést dv. ma zp soby. ,Zablokovanim“ (Block) u ivateli zabrdanite
p ihlasit se ke GitLabu, ale v echna data pod timto u ivatelskym jménem budou zachovana a revize
podepsané jeho u ivatelskym e-mailem budou stale odkazovat do jeho profilu.

»Zni enim“u ivatele (Destroy) naopak dosdhnete jeho uplného odstran ni z databaze a ze systému
soubor .V echny projekty a data z jeho jmenného prostoru jsou odstran ny—v etn skupin,
které u ivatel vlastni. Zjevn jde otrvalej iadestruktivn j izm nuapou ivasez Iidka.

Skupiny

Gitlabovska skupina je sbirkou projekt , kterd je dopln na o informace o tom, jak k nim mohou
p istupovat u ivatelé. Ka da skupina mda sv j jmenny prostor (stejn , jak je tomu uu ivatel ),
tak e pokud se ve skupin training nachdzi projekt materials, bude mu odpovidat url
http://server/training/materials.

Figure 53. Obrazovka pro spravu gitlabovskych skupin.

Ka da skupina je svazana s mno inou u ivatel a ka dy u ivatel ma p id leny urovn
opravn ni k projekt m skupiny a ke skupin samotné. Urovn opravn ni se pohybuji v rozmezi
od ,,Guest® (host; pouze debatni témata a p istup do diskuse) a po ,Owner“ (vlastnik; plna
opravn nike skupin ,ksprav jejich len ajejich projekt ).Typ opravn nijep ili mnoho
na to, abychom je zde uvad li, ale na administratorské strance GitLabu najdete u ite ny odkaz.


http://server/jane/project
http://server/training/materials

Projekty

Gitlabovsky projekt zhruba odpovida jednomu gitovému repozita i. Ka dy projekt spada pod jediny
jmenny prostor—bu pod u ivatele nebo pod skupinu. Pokud projekt pat 1 u ivateli, pak ma
vlastnik projektu p imou kontrolu nad tim, kdo m e k projektu p istupovat. Pokud projekt pat i
skupin , uplatni se také opravn ni definovana na urovni skupiny.

U ka dého projektu je také ur ena urove viditelnosti, kterou se da ovlivnit, kdo ma ke strdnkam
projektu a k repozitd ip istup pro teni. Pokud je projekt ozna eny jako Private (soukromy), pak
musi vlastnik projektu p imop id lovatp istupova opravn nikonkrétnim u ivatel m. Projekt
ozna eny Internal (interni) je viditelny pro kteréhokoliv p ihld eného u ivatele, a projekt
ozna eny Public (ve ejny) je viditelny pro v echny. Poznamenejme, e tyto urovn idi jak
p istupprogit fetch,takp istup k webovémuu ivatelskému rozhrani projektu

Zasuvné moduly

GitLab podporuje pou iti zdsuvnych modul jak na stran projektu, tak na urovni systému. Pro
ka dy st chto typ provadi gitlabovsky server p 1 vyskytu udalosti odpovidajici HTTP POST s
popisem ve formdatu JSON. Nabizi se tim parddni zp sob propojeni va ich gitovych repozita a
GitLabu se zbytkem automatizované podpory vyvoje, jako jsou CI servery [Pozn. p ekl.: Continuous
Integration, ilipr b nd integrace.], diskusni mistnosti, nebo nastroje pro zve ej ovani.

Zakladni pou iti

Prvni v ¢, kterou budete chtit v GitLabu ud lat, je vytvo eni nového projektu. Provedete to
kliknutim na ikonu ,,+“ na nastrojové li t . GitLab se vas zeptd na jméno projektu, pod jaky jmenny
prostor by m 1 spadat a jakou by m 1 mit p id lenu urove viditelnosti. V. t ina v ci, kterou
zde zadate, nemda trvalou platnost a pozd ji je m ete upravit p es rozhrani pro nastaveni.
Kliknete na ,,Create Project” a je to.

Jakmile je projek zalo en, budete ho asi chtit spojit s lokdlnim gitovym repozitd em.Ka dy projekt
je dostupny p es HTTPS nebo SSH —pro konfiguraci vzdaleného gitového repozitd e lze pou it
libovolny z t chto protokol . Odpovidajici URL odkazy se zobrazuji v horni 4sti domaci stranky
projektu. Nasledujici p ikaz vytvo 1 pro existujici lokalni repozitd vzdaleny odkaz pojmenovany
gitlab:

$ git remote add gitlab https://server/namespace/project.git
Pokud lokalni kopie repozitd e neexistuje, m eme proveést nasledujici:
$ git clone https://server/namespace/project.git

Webové u ivatelské rozhrani zp istup uje n kolik u ite nych pohled na samotny repozita
Ka da stranka projektu zobrazuje nedavnou aktivitu a odkazy v horni  asti vedou k pohled m na



soubory a na pozndmKy Kk revizim (commit log).

Spoluprace

Nejsnadn ji 1ze spolupréace na gitlabovském projektu dosdhnout p imym p id lenim opravn ni
pro odesilani do repozitd e (push) jinému u ivateli. U ivatele m ete do projektu p idat tak, e
v nastaveni projektu p ejdete do sekce ,Members“ ( lenové) a novémuu ivatelip id lite urove

p istupu. (O r znych urovnich p istupu se trochu zmi wujeme v  &sti Skupiny.) Kdy u ivateli
p id lite urove p Iistupu ,Developer” (vyvoja ) nebo vy 1, m e u ivatel do repozitd e
p 1mo (beztrestn ) odesilatrevizeav tve.

Dal i, trochu vic odd leny zp sob spoluprace, je zalo en na pou iti &dosti o slou eni (merge
request). Tento rys umo uje Izenym zp sobem p ispivat do projektuka démuu ivateli, ktery
jej vidi. U ivatel s p imym p istupem m e jednodu e vytvo it v tev, odeslat do ni revize a
otev it po adavek na za len ni jeho v tve zp t do master, nebo do jakékoliv jiné v tve.
U ivatelé, kte 1 nemaji oprdvn ni pro odesildni do repozitd e, mohou vytvo it od t peny
projekt (fork, ilijejich vlastni kopii), odeslat revize do své kopie a otev it po adaveknaza len ni
zjejichod t peného projektuzp tdo hlavniho projektu. Tento model umo uje vlastnikovi plnou
kontrolu nad tim, co se dostdva do repozitd eakdy,p i em p ispivat mohouined v ryhodni
(neprov eni) u ivatelé.

Hlavnimi prvky diskusi s dlouhou ivotnosti jsou v GitLabu po adavky na za len ni a tématické
diskuse (issues). Ka dy po adaveknaza len niumo uje diskutovat o navrhované zm n jak
pro ka dy adek zvla ( im se podporuje jakysi odleh eny zp sob recenzovani kédu), tak i
obecné diskusni vlakno o zm n jako celku. Oboji Ize p id lit konkrétnim u ivatel m nebo
organizovat po milnicich.

V této Aasti jsme se zam  ili p edev Im na rysy GitLabu souvisejici s Gitem. Ale jde o vysp ly
projekt, ktery nabizi adu dal ich rys , které pomahaji p i spolupraci v tymu, jako jsou wiki
projektu a nastroje pro udr bu systému. Jednou z vyhod GitLabu je, e jakmile gitlabovsky sever
zprovoznite, budete jen z idka muset upravovat konfigura ni soubor nebo p istupovat k serveru
p es SSH.V t ina ukon spravy a obecné pou ivani se dd provdd tp es rozhrani webového
prohli e e.

Mo nosti hostovaniut etistrany

Pokud nechcete vynakladat praci spojenou se zprovozn nim vlastniho severu pro Git, mate n kolik
mo nosti pro hostovani svych gitovych projekt na specializovanych externich serverech. Toto

e eni vam nabizi celou adu vyhod. Hostingové misto lze zprovoznit v t inou velmi rychle a
snadno. A nemusite se zabyvat udr bou nebo sledovdnim serveru. Ve ejné hostingové misto
m ete chtit pro sv j open-source kod pou it dokonce i v p ipadech, kdy intern provozujete
sv j vlastni server. Pro open-source komunitu m e byt snadn j 1va projekt najit a zapojit se
don j.

Vdne nidob m ete vybirat z velkého po tumo nosti hostingu. Ka da ma jiné klady a zapory.



Aktualizovany seznam si m ete prohlédnout na strance GitHosting, ktera je sou dasti hlavnich wiki
stranek pro Git.

V kapitole GitHub si podrobn probereme pou ivani GitHubu, proto e jde o nejrozsahlej i
hostovaci server pro Git a proto e asi budete pot ebovat spolupracovat s projekty, které jsou na
n m hostovany. Ale pokud si nechcete zprovoznit sv j vlastni server pro Git, m ete si vybrat z
tuctudal ichmo nosti.

Shrnuti

Existuje n Kkolik mo nosti, jak vytvo it a zprovoznit vzdaleny gitovy repozitd tak, abyste mohli
spolupracovat s ostatnimi u ivateli nebo sdilet svou praci.

Provoz vlastniho serveru vdm dava celou adu mo nosti izeni a umo uje provozovat server za
va Im firewallem. Nastaveni a sprava takového serveru v ak obecn Dbyvaji asov ndro né.
Umistite-1i data na hostovany server, bude nastaveni a sprava jednoduchd. Sv j zdrojovy kod v ak v
takovém p ipad ukladate na cizim serveru,co n Kkteré organizace nedovoluji.

Te wu bystesem lium trozhodnout, které e eninebo jakd kombinace e enise pro vas a
prova iorganizacihodi.


https://git.wiki.kernel.org/index.php/GitHosting

Distribuovany Git

Madte vytvo en vzdaleny gitovy repozita , ktery je nastaven tak, aby mohli v ichni vyvoja i sdilet
sv j zdrojovy kod, a znate zakladni p ikazy Gitu pro praci v lokdlnim prost edi. Nastal as,
abychom se podivali na vyu iti n kterych distribuovanych pracovnich postup , které vam Git
nabizi.

V této kapitole uvidite, jak se v distribuovaném prost edi s Gitem pracuje vrolip isp vatelea v roli
integratora. Jinymi slovy, nau ite se, jak lze do projektu usp n p idat vlastni kdd, jak to co
nejvic usnadnit sob 1 spravci projektu a také to, jak se da usp n udr ovat projekt, do kterého
p ispiva velky po etvyvoja

Distribuované pracovni postupy

Na rozdil od centralizovanych systém pro spravu verzi, distribuovany charakter systému Git
umo uje vyvoja m mnohem v t 1 pru nost ve zp sobech spoluprace na projektech. V
centralizovanych systémech p edstavuje ka dy vyvoja samostatny uzel, pracujici s centralnim
ulo i t mvice 1imén na stejné urovni. Naproti tomu v Gitu je ka dy vyvoja potencidlnim
uzlem i ulo i t m. To znamend, e ka dy vyvoja m e p ispivat kddem do ostatnich
repozita asou asn m e spravovat ve ejny repozitd , z kterého mohou ostatni vychazet
p 1 své praci a do kterého mohou p ispivat. Tim se pro vd projekt a vd& tym otvirda iroké
spektrum pracovnich postup . Podivdme se na par obvyklych p istup , které dané pru nosti
vyu ivaji. Uvedeme si jejich p ednosti i eventudlni slabiny. M ete vybrat jeden z nich, nebo je
m ete pro dosa enipo adovanych vlastnosti navzajem kombinovat.

Centralizovany pracovni postup

V centralizovanych systémech je v t inou mo ny pouze jediny model, tzv. centralizovany pracovni
postup. Jedno centrdlni ilo i t (hub) nebo repozitd p ijimd zdrojovy kod a ka dy podle n j
synchronizuje svou praci. N kolik vyvoja p edstavuje uzly—konzumenty centralniho
alo i t - které se synchronizuji se podle tohoto mista.

shared
repository

developer developer developer

Figure 54. Centralizovany pracovni postup.

To znamend, e pokud dvavyvoja 1iklonujiz centralnihoulo i t aobaprovedouzm ny, pakjen
prvni z nich m e bez problém odeslat (push) své zm ny zp t. Druhy vyvoja musi p ed
odeslanim svych zm nza lenit (merge) praci prvniho vyvoja e do své, aby nep epsal jehozm ny.



Tento koncept plati jak pro Git, tak pro Subversion (nebo pro jiny systém pro spravu verzi). Bez
problém funguje i v Gitu.

Pokud u jste ve své firm nebo v tymu na centralizovany pracovni postup zvykli, m etevn m
snadno pokra ovatip 1ipou iti Gitu. Jednodu e vytvo terepozitd ap id Itev em ze svého
tymu opravn ni k odesilani dat. Git u ivatel m neumo ni, aby se navzdjem p episovali. Dejme
tomu, e JohniJessicaza nou pracovat ve stejném ase. John dokon 1své upravy a ode le je na
server. Poté se Jessica pokusi odeslat své zm ny, ale server je odmitne. ekne ji, e se pokou i
odeslat zm ny (push), které nemaji charakter ,rychle vp ed“ a e to nebude moci ud lat, dokud
neprovede vyzvednuti a slou eni (fetch a merge). Tento pracovni postup je pro mnoho lidi zajimavy,
proto e je to model, ktery jsou zvykli pou ivat a jsou s nim spokojeni.

A neni také omezen jen na malé tymy. Model v tveni Gitu umo uje, aby na jednom projektu
pracovaly stovky vyvoja avyu ivalip itom soub n desitkyv tvi

Pracovni postup s integra nim mana erem

Proto e Git umo uje praci s vice vzdalenymi repozitd i, lze vyu it pracovni postup, kdy ma
ka dyvyvojd p id leno pravo zapisu do svého vlastniho ve ejného repozitd e aopravn nipro

teni k repozitd m v ech ostatnich. Tento scéna asto zahrnuje jeden hlavni repozitd , ktery
reprezentuje ,oficidlni“ projekt. Chcete-li do tohoto projektu p ispivat, vytvo ite vlastni ve ejny
klon projektu a ode letedon jzm ny, které jste provedli. Poté m ete spravci hlavniho projektu
odeslat  adost, aby do projektu va e zm ny vtdhl (pull). Spravce si pak m e vd repozita
p idat jako vzdaleny, lokdln otestovat va e zm ny, za lenit (merge) je do své v tve a odeslat
zp t (push) do svého repozitd e. Proces funguje nasledovn (viz obrazek Pracovni postup s
integra nim mana erem.):

1. Spravce projektu ode le data do svého ve ejného repozitd e.

2. P isp vatel naklonuje tento repozitd a provede zm ny.

3.P isp vatelode lezm nydosvé vlastnive ejné kopie.

4.P 1isp vatelpo lespravciemail, ve kterém jejpo adaovta enizm n (pull).

5.Spravcesip iddp isp vatel vrepozitd jakovzdéaleny a provede lokdlnislou eni(merge).

6. Spravce ode leza len nézm nydo hlavniho repozitd e.

blessed developer developer
repository public public

integration developer developer
manager private private

Figure 55. Pracovni postup s integra nim mana erem.



Tento pracovni postup je velmi b ny, pokud se pracuje centraliza nimi ndstroji [hub-based tools]
jako je GitHub nebo GitLab. Projekt se zde da snadno od t pitazm ny se pak odesilaji do vlastni,
od t pené asti,kdesenan m e ka dy podivat. Jednou z hlavnich vyhod tohoto p istupu je,

e m  ete pracovat bez p eru eni a spravce hlavniho repozitd e m eva ezm ny do
projektu vtahnout (pull in) a to uznd za vhodné. P isp vatelé nemusi ekat, a budou jejich
zm nyza len nydoprojektu—v ichnizu astn nimohou pracovatsvym vlastnim tempem.

Pracovni postup s diktatorem a poru iky

Jedna se o variantu pracovniho postupu s vice repozitd i.V t inouse pou ivd uob ich projekt
se stovkami spolupracovnik . Mo nd nejzndm j Im p ikladem je vyvoj jddra Linuxu. Za
konkrétni  asti repozitd e odpovidaji r zni integra ni mana e i  ika se jim poru ici
(lieutenants). V ichni poru ici maji jednoho integra niho mana era, kterému se  ika
benevolentni diktdtor. Repozitd benevolentniho diktatora slou 1 jako referen ni repozitd , z
n j v ichnispolupracovnici musi stahovat data. Proces funguje n jak takto (viz obrazek Pracovni
postup s benevolentnim diktatorem.):

1. Stali vyvoja 1 pracuji na svych tématickych v tvichap eskladavaji (rebase) svou praci na vrchol
v tvemaster.V tevmasterjep edm tem zajmu diktatora.

2.Poru iciza le uji(merge)tématické v tve vyvoja do svych v tvimaster.
3. Diktator za le wujev tvemaster poru i1k dosvév tvemaster.

4. Diktator odesila svou v tev master do referen niho repozitd e, aby ji ostatni vyvoja i mohli
pou it jako zdklad pro p eskladani (rebase).

. blessed
dictator repository
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Figure 56. Pracovni postup s benevolentnim diktdatorem.

Tento typ pracovniho postupu sice neni b ny, ale m e byt u ite ny u velmi velkych projekt
nebo v p isn hierarchickych prost edich. Umo uje vedoucimu projektu (diktatorovi) velkou

ast prace delegovat a poté na vice mistech sesbirat velké podmno iny kodu, které pak dava
dohromady.

Shrnuti pracovnich postup

Toto jsou tedy n které z b n pou ivanych pracovnich postup , které umo uji distribuované
systémy, jako je Git. Ale sami vidite, e lze uplatnit adu variaci, aby to vyhovovalo va im



konkrétn pou ivanym pracovnim postup m.Te u si(snad) doka ete vybrat, jakd kombinace
by vdm mohla vyhovovat. Ukd eme si par konkrétn j ich p iklad toho, jak splnit hlavni role,
které r zné pracovni postupy vytva eji. V nasledujici podkapitole se dozvite o n Kkolika obvyklych
zp sobech p ispivani do projektu.

P ispivani do projektu

Hlavni poti p 1 popisu zp sobu p ispivani do projektu spo iva v tom, e existuje obrovské
mno stvi variaci, jak se to da ud lat. Git je velmi pru ny, lidé mohou spolupracovat r znymi
zp soby (a taky to tak d laji), tak e neni snadné popsat, jakym zp sobem byste m li p ispivat.
Ka dy projekt je trochu jiny. Mezi prom nné v tomto procesu pat ipo etaktivnichp isp vatel ,
zvoleny pracovni postup, va e oprdvn ni pro odesilani revizi a p ipadn i metoda externiho
p ispivani.

Prvni prom nnou je po et aktivnich p isp vatel . Kolik u ivatel aktivn p ispivd svym
kodem do projektu a jak asto? Vmnoha p ipadech budete mit dva nebot ivyvojd ep ispivajici
n kolika malo revizemi denn . U spicich projekt tobudeimén .Uv t ich spole nosti nebou
v t ich projekt m e po et vyvoja dosahovat tisic —p 1 stovkach nebo tisicich zapis
revizi (commit) denn .Po etp isp vatel jed le ity, proto e srostoucim po tem vyvoja
nar stajiipoti esezaji t nim toho, aby byl vd kod aplikovan ist , nebo aby ho bylo mo né
snadno za lenit (merge). Vami odeslané zm ny se mohou ukazat jako zastaralé nebo va n
naru ené pracemi, které byly do projektuza len nyb hem va 1 prace, nebovdob ,kdyva e
zm ny ekaly na schvaleni 1 aplikaci. Jak 1ze dosdhnout neustalé aktualnosti va eho kodu a
platnosti va ich revizi?

Dal iprom nnou je pracovni postup, ktery se u projektu vyu iva. Probiha vyvoj centralizovan s
tim, e ka dy vyvoja mad stejné opravn ni pro zapis do hlavni linie kodu? Ma projekt svého
spravce nebo integra niho mana era, ktery kontroluje v echny zaplaty? Jsou v echny zaplaty
odborn posuzovany a schvalovany? Jste sou dasti tohoto procesu? Jsou sou dsti systému poru icia
musite v echnu svou praci odesilat nejprve jim?

Dal 1iotdzkoujeva eopravn nikzapisovanirevizi.Pracovnipostupp ip ispivani do projektu se
velmi li 1 podle toho, zda mate, 1 nemadte opravn ni k zapisu do projektu. Pokud opravn ni k
zapisu nemate, jaké metod se dava p ednost p i p ijimani p isp vk ? Je n jaka strategie
v becur ena?Kolik pracep edstavujejedenva p isp vek? Ajak astop ispivate?

V echny tyto otdzky mohou mit vliv na efektivni p ispivani do projektu a ur uji, jaky pracovni
postup jev becmo nyakterybudeup ednostn n.Ka douzt chtootdzek si probereme na sérii
praktickych p ipad , postupn od jednodu ich poslo it j 1. Z uvedenych p iklad byste si
m li byt schopni odvodit vlastni pracovni postup, ktery budete v praxi vyu ivat.

Pravidla pro zapis revizi

Ne se podivdme na konkrétni p ipady, uve me rychlou pozndmku o zpravach k revizim. Pokud
stanovite dobra pravidla pro vytva eni revizi (commit) a pokud se jich budete dr et, bude prace s



Gitem a spoluprace s ostatnimi mnohem jednodu i. Samotny projekt Git obsahuje dokument, v
n m jenavr ena celd ada dobrych tip pro vytva eni revizi, z kterych se vytva eji zaplaty.
Najdete ho ve zdrojovém kodu systému Git, v souboru Documentation/SubmittingPatches.

P edev im nechcete odesilat chybn pou ité prazdné znaky (whitespace). Git nabizi snadny
zp sob, jak tyto chyby zkontrolovat. P ed zapsanim revize spus te git diff --check, ktery
zkontroluje prazdné znaky a zobrazi vam je.

806 bash
1lib/simplegit.rb:5: trailing whitespace.

1lib/simplegit.rb:7: trailing whitespace.

lib/simplegit.rb:20: trailing whitespace.

Figure 57. Vystup p tkazugit diff --check.

Spustite-li tento p ikaz p ed zapsdnim revize, m ete zjistit, zda se budou =zapisovat i
problematické prazdné znaky, které by mohly ostatni vyvoja e obt ovat.

Dale se sna te zapisovat ka dou revizi (commit) jako logicky odd leny soubor zm n. Pokud je to
mo né, sna te se, aby byly va e zm ny stravitelné. Neni prav idedlni pracovat cely vikend na
p tir znych problémech a v pond 1li je v echny najednou odeslat formou jedné velké revize.
Kdy u b hem vikendu nebudete zapisovat revize, vyu ijte v pond li oblasti p ipravenych
zm n pro rozd leni prace alespo do stejného po tu revizi, kolik je e enych problém , a
p idejte k nim vysv tlujici zpravy. Pokud n které zm ny upravuji stejny soubor, zkuste pou it
p ikaz git add --patch a p ipravit soubory k zapsani po d4stech (podrobnosti jsou popsany v
kapitole Interactive Staging). Snimek projektu na vrcholu v tve bude stejny, a zapi ete jednu
revizi, nebo p t (za p edpokladu, e vlo ite v echny zm ny). Sna te se proto usnadnit praci
svym koleg m, kte i mo nad n kdy budou va e zm ny revidovat. Takovy p istup sou asn
usnad uje stahovani zm n (pull) nebo vraceni jedné sady zm n do p vodniho stavu—bude-li to
pozd jit eba.Podkapitola Rewriting History popisuje n kolik u ite nych trik ,jak v systému Git
p epsat historii a jak interaktivn p ipravovat soubory k zapsdni. Ne svou praci ode lete
ostatnim, pou ijte tyto nastroje kudr eni isté a srozumitelné historie.

Posledni v ci, na kterou byste m 1i myslet, jsou zpravy k revizim. Pokud si zvyknete p ipisovat k
revizim kvalitni zpravy, bude pro vas prace s Gitem a spoluprace s ostatnimi mnohem jednodu L.
Zakladnim pravidlem je, ebyva ezpravym lyza Inatjednim d&dkem, ktery nemd vic ne asi
50 znak a ktery popisuje sadu provedenych zm n. Za nim nasleduje prazdny adek a potom
podrobn j 1 vysv tleni. Projekt Git vy aduje, aby podrobn j 1 popis revize zahrnoval i va i
motivaci ke zm nam a aby uvedl srovnani nové implementace sp vodnim chovanim. Tuto zasadu je
dobré dodr ovat. Doporu uje se také, aby se pro zapis zprav pou ival rozkazovaci zp sob. Jinymi
slovy, formulujte je jako p ikazy. Misto ,,P idal jsem testy pro“ nebo ,P idany testy pro“ pou ijte
,P 1idej testy pro“. Zde je origindlni (p elo end) ablona, kterou napsal Tim Pope:



Kr tk shrnut zm n (do 50 znak )

Podrobn j vysv tluj c¢  text, pokud je t eba. Zalamujte dky

p ibli n na 72 znak . N kdy se prvn dek pou v jako p edm t
emailu a zbytek textu jako t 1o dopisu. Pr zdn dek, kter
odd Tluje shrnut od t 1la je nezbytn nutn (pokud t 1o nevynech te
pln ); n stroje jako rebase mohou b t zmaten , pokud tyto sti
neodd 1 te.
Dal odstavce se odd 1luj pr zdn m dkem.

- M ete pou vat i odr ky.

- Pro odr ku se typicky pou v poml ka nebo hv zdi ka,
p ed kterou se uv d jedna mezera. Mezi odr ky se vkl daj
pr zdn dky, ale tady se zvyklosti mohou 1i it.

Pokud budou v echny va e zpravy k revizim vypadat takto, usnadnite tim praci sob i svym
spolupracovnik m. Projekt Git obsahuje kvalitn naformatované zpravy k revizim. Zkuste spustit git
log --no-merges, abyste se podivali, jak vypadap kn naformdatovand historie revizi projektu.

V nasledujicich p ikladech—a ve v t in ukadzek v knize—se takto p kn naformatované
zpravy nepou ivaji kv li stru nosti. Misto toho budeme pou ivat volbu -m za p ikazem git
commit. D lejte to, jak {kdm, anejaktod lam.

Maly soukromy tym

Nejjednodu I situaci, s kterou se asi setkate, p edstavuje soukromy projekt s jednim nebo par
dal imi vyvoja i.,Soukromy“ v této souvislosti znamend s uzav enym zdrojovym kédem — okolni
sv tkn munemdp Iistup.Vyava 1iostatnivyvoja imatev ichnioprdvn niodesilatzm ny
do repozitd e (push).

V takovém prost edi m ete uplatnit podobny pracovni postup, na jaky jste mo na zvykli ze
systému Subversion nebo z jiného centralizovaného systému. P esto ziskate vyhody v takovych
ohledech, jako je zapisovani revizi offline a podstatn snaz iv tveniaslu ovani. Pracovni postup
v ak bude velmi podobny. Hlavnim rozdilem je to, e slu ovani probihd na stran Kklienta, a ne
b hem zapisovani revize na stran serveru. Podivejme se, jak to m e vypadat, kdy dva
vyvoja 1 za nou spolupracovat na projektu se sdilenym repozitd em. Prvni vyvoja , John,
naklonuje repozitd , provede zm ny a zapi e lokdlni revizi. (V nasledujicich p ikladech byly
zpravy protokol nahrazenyt emite kami, abych je trochu zkratil.)



# John v po ta
$ git clone john@githost:simplegit.git
Cloning into 'simplegit'...

$ 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(-)

Druha vyvoja Kka,Jessica,u initoté —naklonujerepozitd azapi e provedenouzm nu:

# Jessi in po ta
$ git clone jessica@githost:simplegit.git
Cloning into 'simplegit'...

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

Jessicate ode le (push) svou praci na server:

# Jessi in po ta
$ git push origin master

To jessica@githost:simplegit.qgit
ledeebb..fbff5bc master -> master

Také John se pokusi odeslat své zm ny na server:

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

John nema povoleno odeslat zm ny, proto e mezitim odeslala své zm ny Jessica. Pochopit to je
obzvla d le itévp ipad ,kdy jste zvykli na Subversion. M etesitoti v imnout, e oba
vyvoja 1 neupravovali stejny soubor. Pokud byly upraveny r zné soubory, provadi Subversion
takové slou eni na serveru automaticky. Ale v Gitu musite provést slou eni revizi (merge) lokaln



John musi vyzvednout (fetch) zm ny, které provedla Jessica, a za lenit je (merge) do své prace.
Teprve potom mu bude umo n no je odeslat (push):

$ git fetch origin

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

V tomto okam iku vypadd John vlokalnirepozitd n jak takto:

master

fbff5

origin/master

Figure 58. Johnova odchylujict se historie.
John ma k dispozici odkaz na zm ny, které odeslala Jessica, ale ne bude moci sam odeslat sva data,

bude muset za lenit jeji praci:

$ git merge origin/master
Merge made by recursive.
TODO | 1+
1 files changed, 1 insertions(+), @ deletions(-)

Slou eni probihd hladce —Johnova historie revizi te vypada takto:

master

fbffs |

origin/master

Figure 59. John vrepozitd poza len niorigin/master.

Te m e John sv j kdd otestovat, aby se ujistil, e stdle pracuje sprdvn , a pak m e odeslat
svou novou slou enou praci na server:



$ git push origin master

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

Johnova historie revizi nakonec vypada takto:

master

D O D

fbff5 .
origin/master

Figure 60. Johnova historie po odesldni revize na server origin.

Jessica mezitim pracovala na tématické v tvi. Vytvo ila tématickou v tev s nazvem issue54 a
zapsala do nit irevize. Zatim je t nevyzvedla Johnovy zm ny, tak e jeji historie revizi vypada
n jak takto:

master issue54

! y
|

origin/master

Figure 61. Jessi ina tématickav tev.

Jessica chce synchronizovat svou praci s Johnem, a proto vyzvedne jeho data:

# Jessi in po ta
$ git fetch origin

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

Tim stdhne praci, kterou mezitim odeslal John. Historie revizi Jessicy te  vypada takto:

master issue54
1

4bo78 g ' foffs 8149a ot @ 4afa2

origin/master

Figure 62. Historie Jessicy po vyzvednuti Johnovych zm n.

Jessica pova uje svou tématickou v tev za dokon enou, ale chce zjistit, co by m la do své prace
za lenit, aby ji mohla odeslat. Spusti proto p ikaz git log:



$ git log --no-merges issue54..origin/master
commit 738ee872852dfaa9db634e0dea’a324040193016
Author: John Smith <jsmith@example.com>

Date:  Fri May 29 16:01:27 2009 -0700

removed invalid default value

Zapis issueb4..origin/master p edstavuje filtr p ikazu, kterym se Gitu 1kd, aby zobrazil seznam jen
t ch objekt revize, které se nachdzeji vdruhé zv tvi(zde origin/master), ale které se nenachazeji v
prvniv tvi(zde issue54). Podrobn se budeme touto syntaxi zabyvat v asti Commit Ranges.

Z vystupu vidime, e existuje jedina revize, kterou zapsal John a kterou Jessica neslou ila se svou
praci. Pokud za leniorigin/master, bude to jedind revize, kterd zm ni jeji lokalni praci.

Te m e Jessica za lenit svou tématickou v tev do své v tve master (merge), pak za lenit
Johnovu praci (origin/master) rovn do své v tve master a potom m e v e znovu odeslat na
server (push). Nejd ivesep epnezp tnasvouv tevmaster,abydonimohlav eintegrovat:

$ git checkout master
Switched to branch 'master’
Your branch is behind 'origin/master' by 2 commits, and can be fast-forwarded.

Bu m e nejd ive za lenit origin/master nebo issue54. Ob revize jsou ndsledniky té aktualni,
tak e na po adinezdle 1. Kone ny snimek bude stejny,a zvoli jakékoli po adi. Trochu se bude
li itjen historie revizi. Jessica se rozhodne za lenitnejd ive issueb4:

$ git merge issueb4
Updating fbff5bc..4af4298
Fast forward
README | 1+
lib/simplegit.rb | 6 ++++t-
2 files changed, 6 insertions(+), 1 deletions(-)

Nevyskytly se  adné problémy. Jak vidite, 1o o jednoduchy posun ,rychle vp ed“. Nyni Jessica
za leniJohnovu praci (origin/master):

$ git merge origin/master
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)



Za len niprob hne ist a]Jessi ina historie bude vypadat nasledovn

issue54

72bbe = 8059c

origin/master

Figure 63. Jessi ina historie po za len nijJohnovychzm n.

V tev origin/master je dosa itelnd z Jessi iny v tve master, tak e by m la byt schopna praci
asp n odeslat (zap edpokladu, eJohn mezitim neodeslal dal 1revizi):

$ git push origin master

To jessica@githost:simplegit.git
72bbch9..8059¢15 master -> master

Ka dyznich provedln Kkolik zapis (commit) a usp n za lenil praci toho druhého (merge).

issue54 master

origin/master

Figure 64. Jessi ina historie po odeslaniv echzm nzp tna server.

Toto je jeden z nejjednodu ich pracovnich postup .Pour itou dobu pracujete, obvykle nan jaké
tématické v tvi, a kdy je p ipravena Kk integraci, za lenite ji do své v tve master. Chcete-li tuto
praci sdilet, pak vyzvednete (fetch) a za lenite (merge) p ipadné zm ny z origin/master do va 1
v tve master. Nakonec ode lete v echna data do v tve master na serveru (push). Obvykla
posloupnost udalosti vypada takto:



Jessica Server

Jessica

Figure 65. Obecnda posloupnost uddlosti pro jednoduchy pracovni postup s vice vyvojad i.

Soukromy izeny tym

V nasledujicim scéna i se podivame na role p isp vatel vev t 1soukromé skupin .Nau ite
se, jak pracovat v prost edi, vn m na jednotlivych ukolech spolupracuji malé skupiny a tyto
tymové p Isp VKy jsou poté integrovany jinou skupinou.

ekn me, e John a Jessica spolupracuji na jednom ukolu, zatimco Jessica a Josie pracuji na jiném.
Spole nost v tomto p ipad pou iva typ pracovniho postupu s integra nim mana erem, kdy
praci jednotlivych skupin integruji pouze n kte iin eny ia v tev master hlavniho repozita e
mohou aktualizovat pouze oni. V tomto scénd 1 se ve Kera prace provadi ve v tvich jednotlivych
tym apozd jijespojovana integratory.

Sledujme pracovni postup Jessicy pracujici na dvou ukolech a spolupracujici v tomto prost edi
paraleln s dv ma r znymi vyvojd i. Proto e u ma naklonovany repozitd , rozhodne se
pracovat nejprve na ukolu featureA. Vytvo isipron jnovouv tevaud 14 vnikusprace:



# Jessi in po ta
$ git checkout -b featureA
Switched to a new branch 'featureA'
$ vim lib/simplegit.rb
$ git commit -am 'add 1imit to log function'
[featureA 3300904] add limit to log function
1 files changed, 1 insertions(+), 1 deletions(-)

V tomto okam iku pot ebuje sdilet svou praci s Johnem, a tak ode le revize své v tve featureA na
server. Jessica nemda opravn ni pro odesilani datdo v tve master (ten maji pouze integrato 1i),tak e
aby mohla s Johnem spolupracovat, musi své revize odeslat do jiné v tve:

$ git push -u origin featureA

To jessica@githost:simplegit.qgit
* [new branch] featureA -> featureA

Jessica e-mailem Johnovi sd 1i, e odeslala svou praci dov tve pojmenované featureAa e se nani
m e podivat. Zatimco ekd na zp tnou vazbu od Johna, rozhodne se, e za ne pracovat spolu s
Josie na ukolu featureB.Za netim, ezalo Inovouv tev, kterd vychazize serverové v tve master:

# Jessi in po ta

$ git fetch origin

$ git checkout -b featureB origin/master
Switched to a new branch 'featureB'

Jessicanynivytvo in Kkolik revizivev tvifeatureB:

$ vim 1ib/simplegit.rb

$ git commit -am 'made the ls-tree function recursive'

[featureB e5b@fdc] made the ls-tree function recursive
1 files changed, 1 insertions(+), 1 deletions(-)

$ vim lib/simplegit.rb

$ git commit -am 'add 1s-files'

[featureB 8512791] add 1s-files
1 files changed, 5 insertions(+), @ deletions(-)

Jessi inrepozitd vypadan jak takto:



master featureA

e5bof 85127

featureB

Figure 66. Jessi ina vychozi historie revizi.

Je p ipravena odeslat svou praci, ale dostane e-mail od Josie, e ji na server odeslala v tev
featureBee,vni u je ast prdce hotova. Ne bude Jessica moci odeslat svou praci na server, musi
do ni nejprve za lenit praci Josie.Zm ny, které Josie provedla, vyzvedne p 1ikazem git fetch:

$ git fetch origin

From jessica@githost:simplegit
* [new branch] featureBee -> origin/featureBee

Nynim eJessicaza lenittytozm nydosvé pracep ikazem git merge:

$ git merge origin/featureBee
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 4 ++++
1 files changed, 4 insertions(+), @ deletions(-)

Tady nastava drobny problém. Musi odeslat slou enou praci ze své v tve featureB do v tve
featureBee na serveru. M etaku initp ikazem git push sur enim lokdlniv tve,zani bude
nasledovat dvojte Kka (:) a za ni vzdalend v tev:

$ git push -u origin featureB:featureBee

To jessica@githost:simplegit.qgit
fba9af8..cd685d1 featureB -> featureBee

ika se tomu refspec. Podrobn j 1 diskusi o specifikaci gitovych referencia or znych mo nostech
prace s nimi najdete v kapitole The Refspec. V. imn tesité p iznaku -u.Jde o zkratku pro volbu
--set-upstream, kterd se pou iva k nastaveni v tvi pro pozd j 1zjednodu ené odesilani (push) a
stahovani (pull).

John poté po le Jessice e-mail, aby jisd lil, e odeslaln kolikzm n dov tve featureA, a poprosi
ji, aby je ov ila. Jessica je stdhnespu t nimp ikazugit fetch:



$ git fetch origin

From jessica@githost:simplegit
3300904..3ad881d featureA -> origin/featureA

Poté sim ep ikazem git log prohlédnout,cov echnobylozm n no:

$ git log featureA..origin/featureA

commit aad881d154acdaeb2bbb18eale827ed8abdb71e6
Author: John Smith <jsmith@example.com>

Date:  Fri May 29 19:57:33 2009 -0700

changed log output to 30 from 25
Nakonec za leni Johnovu praci do své vlastniv tve featureA:

$ git checkout featureA
Switched to branch 'featureA'
$ git merge origin/featureA
Updating 3300904..3ad881d
Fast forward
lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

Jessica by rddan covylep ila, a proto vytvo inovoureviziaode lejizp tna server:

$ git commit -am 'small tweak'

[featureA 774b3ed] small tweak

1 files changed, 1 insertions(+), 1 deletions(-)
$ git push

To jessica@githost:simplegit.qgit
3300904..774b3ed featureA -> featureA

Historie revizi Jessicy bude nyni vypadat takto:



origin/
featureA

master featureA
|

e5bef 85127 cd685

- (LR featureB

origin/
featureBee

Figure 67. Jessi ina historie po zapsdanirevizidov tve s ukolem.

Jessica, Josie a John po lou zprdvu integrator m, e v tve featureA a featureBee jsou na serveru
p ipraveny Kk integraci do hlavni linie. Poté, co integrato i uvedené v tve za leni do hlavni linie,
bude mo né vyzvednout (fetch) novy bod slou eni (merge commit) a historie revizi bude vypadat
takto:

origin/
featureA

origin/
master

esbef —m cd685
f
featureB

|
origin/
featureBee

master featureA

Figure 68. Historie Jessicy po za len niobou jejich tématickychv tvl

Mnoho skupin p echdzi na Git prav kv 1i této mo nosti paralelni spoluprace n kolika tym a
mo nosti slu ovani r znych linii prdce a v pozd j ich fazich procesu. Mo nost spoluprace
men ich podskupin tymu prost ednictvim vzdalenych v tvi—ani Dby si prace vy adala u ast
celého tymu nebo aby brdnila ostatnim v jiné praci—pat 1Kk obrovskym vyhoddm Gitu. Posloupnost
udalosti ve zde popsaném pracovnim postupu vypada takto:



SEerver: server:

Jessica featureA featureBee

Jessica Josie server: server:
featureA featureBee

Figure 69. Zakladni posloupnost uddlosti pracovniho postupu izeného tymu.

Od t penyve ejnyprojekt

P ispivani do ve ejnych projekt je trochu odli né. Proto e nemadte opravn ni k tomu, abyste
mohli aktualizovat v tve projektu p imo, musite svou prdci sprdvc m doru it n jakym jinym
zp sobem. Prvni p iklad popisuje, jak se p ispivd s vyu itim od t peni (fork) na gitovskych
hostitelskych serverech, které podporuji snadné vytvd eni od t penych projekt . Tento
mechanismus podporuje ada hostitelskych server (v etn GitHub, BitBucket, Google Code,
repo.or.cz a dal ich) a ada spravc projekt takovy styl p ispivdni o ekava. Dal 1  ast
pojedndava o projektech, které up ednost ujip ijimdnizdplat posilanych e-mailem.

Nejd ive pravd podobn naklonujete hlavnirepozitd , vytvo ite tématickouv tev—pro zaplatu
nebo pro posloupnost zaplat, kterymi chcete p isp t—a zde va i praci zrealizujete. Posloupnost
p ikaz vypadd v podstat takto:

$ git clone (url)

$ cd project

$ git checkout -b featureA
# (n coud 1 te)

$ git commit

# (n coud 1 te)

$ git commit



Mo na budete chtit pou it rebase -i, abyste svou praci stla ili do jediného zapisu

revize, nebo budete chtit praci p euspo dadat do posloupnosti revizi, kterd spravci

usnadni zkoumani zaplat. Dal 1 informace o interaktivnim p eskladani najdete v
asti Rewriting History.

NOTE

A budete s praci ve v tvi hotovi a budete ji chtit poslat zp t sprdvc m, p ejd tenap vodni
strdnku projektu a klikn te na tla itko ,Fork“, 1im vytvo ite vlastni od t peny projekt, do
kterého budete moci zapisovat. Poté musite URL adresu tohoto nového repozitd e p idatjako druhy
vzdaleny repozitd ,vtomtop ipad pojmenovany myfork:

$ git remote add myfork (url)

Do n j te musite odeslat svou préaci (push). Lep 1 bude, kdy do repozitd e ode lete svou
tématickou v tev (v které pracujete) ne abyste vysledek za lenili do své v tve master (merge) a
odesilali tuto v tev. D vod je ten, e pokud nebude va e prace p ijata, nebo pokud z ni budou
p evzaty jen n které revize, nebudete muset svou v tev master vracet zp t. Pokud spravci
provedou slou eni (merge), p esklddani (rebase) nebo 4aste né p evzeti va 1 prace (cherry-
pick), budete stejn  muset stdhnout zm ny z jejich repozita e (pull):

$ git push -u myfork featureA

Pokud jste praci odeslalidood t penéhorepozitd e, musite to spravci oznamit. asto se tomu 1ka
»pull request, ili po adavek na sta eni. M ete ho vytvo it prost ednictvim webové
stranky — GitHub md sv j vlastni mechanismus Pull Request, kterym se budeme zabyvat v kapitole
GitHub —nebo m ete spustit p ikaz git request-pull a sprdvci projektu ru n zaslat vystup
p 1kazu e-mailem.

P ikazu request-pull se zadava zakladni v tev, do které chcete nechat va i tématickou v tev
vtahnout, a URL adresa gitového repozitd e, z kterého se ma zm na stahovat. P ikaz vypi e
shrnuti v ech zm n, které by m ly byt vta eny. Pokud chce nap iklad Jessica poslat Johnovi
po adavek na sta eniavytvo ilap edtim dv revize v tématické v tvi, kterou prav  odeslala,
m e zadat tentop ikaz:



$ git request-pull origin/master myfork
The following changes since commit 1edeebb1d61823a2de3b09c160d7080b8d1b3340:
John Smith (1):
added a new function

are available in the git repository at:
git://qgithost/simplegit.git featureA

Jessica Smith (2):
add limit to log function
change log output to 30 from 25

lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

Vystup p ikazu lze odeslat spravci. 1kd mu, odkud dand v tev vychazi, podd mu p ehled o
revizicha ekne mu, odkud lze praci stdhnout.

U projekt , kde nevystupujete jako spravce, je v t inou jednodu i, abyva ev tevmaster stale
sledovala v tev origin/master a abyste praci provad li v tématickych v tvich, které m ete v
p ipad odmitnuti snadno odstranit. Izolovanim tématickych ukol do tématickych v tvi si také
usnadnite p esklddaniva 1ipracevp ipad ,kdy se vrchol v hlavnim repozitd i mezi tim posunul
a va e revize se u nedaji ist aplikovat. Pokud nap iklad chcete do projektu odeslat druhé
pracovni téma, nepokra ujte v praci v tématické v tvi, kterou jste prdv  odeslali. Za n te znovu
odza datkuzv tvemaster hlavniho repozita e:

$ git checkout -b featureB origin/master
# (n jak pr ce)

$ git commit

$ git push myfork featureB

# (odesl n e-mailu spr vci)

$ git fetch origin

Te je ka dé z va ich témat obsa eno v samostatném zdsobniku —podoba se front zaplat—a
m ete je p epsat, p eskladat a upravit, ani by se ob témata navzajem ovliv ovala nebo aby
se mezi nimi vytva ela vzajemna zavislost, viz obrazek:
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Figure 70. Po dte ni historie revizi s pract na featureB.

ekn me, e spravce projektu vtahl do projektu n Kkolik jinych zaplat a vyzkou el va i prvni
v tev, ale ta u se nedd za lenit ist .V takovém p ipad m ete zkusit p eskladat tuto
v tevnavrcholv tveorigin/master,vy e itza spravce vzniklé konflikty a poté své zm nyje t
jednou odeslat:

$ git checkout featureA
$ git rebase origin/master
$ git push -f myfork featureA

Tim se va e historiep epi e abude vypadatjako na obrazku Historie revizi pop eskladani prace z
featureA..

origin/
master

4be78 .' 33009

master

Figure 71. Historie revizi po p eskladani prdce z featureA.

Proto e jste v tev p eskladali, musite u p ikazu pro odesilani (push) p idat -f, abyste mohli
serverové v tvi featureA podsunout revizi, kterd neni jejim potomkem. Druhou mo nosti by bylo
odeslani nové prace na server do jiné v tve (nazvanét eba featureAv2).

Podivejme se je t na jeden mo ny scénd : Spravce se podival na praci ve va 1 druhé v tvia
tento koncept se mu libi, ale rad by, abyste zm nili jeden implementa ni detail. Této p ile itosti
vyu ijete i k tomu, abyste za zdklad své prace vzali aktudlni stav projektu ve v tvi master.Za nete
vytvo enim nové v tve z aktudlni v tve origin/master, nacpete (squash) do ni zm ny z featureB,
vy e fitep ipadné konflikty, provedete po adovanou upravu implementace a v e ode lete jako
novouv tev:

$ git checkout -b featureBv2 origin/master
$ git merge --squash featureB

# (zm n te implementaci)

$ git commit

$ git push myfork featureBv2



Volba 0 (stla it) zajisti p evzetiv echzm n zeza le ované v tve a stla 1 je do podoby
jedné sady zm n, kterda vede ke stejnému stavu repozitd e, jako kdyby se provedlo opravdové
slou eni (merge), ale nevytvo 1se p 1itom bod slou eni[Pozn.p ekl.: Nezapi e se tedy revize.
Jinymi slovy, nevytvo 1ise adny objektrevize.Zm ny budou promitnuté jen to pracovniho stromu.]
(merge commit). To znamend, e va budouci objekt revize bude mit jen jednoho rodi e ap itom
vam umo nivnéstv echnyzm nyzjinév tveapotéprovéstdal i{upravyje t p edtim,ne
se nova revize zapi e. Vp Ipad zakladniho procesu slu ovani (merge) m ebytu ite nai
volba 1 ,kterd odddalivytvo eniboduslou eni.

Te u m ete spravci zaslat zpravu, e jste provedli po adované zm nya ejenajdeveva 1
v tvi featureBv2.

origin/
master

. . 17f4d featureBv2
4878 33009

master

Figure 72. Historie revizi po prdcive v tvi featureBv2.

Ve ejny projekt vyu ivajici elektronickou po tu

Mnoho projekt si vytvo ilo vlastni procedury pro p ijimani zdplat. Konkrétni pravidla si u
ka dého projektu budete muset zjistit, proto e budou odli na. Proto e existuje n Kkolik star ich,
v t Ich projekt , kde se zaplaty p ijimaji prost ednictvim vyvoja ské po tovni konference
[mailing list], projdeme site podobny p iklad.

Pracovni postup je podobny jako vp edchozim p ipad .Proka dou sériizdplat, nani pracujete,
vytvo ite samostatnou tématickou v tev. Odli nost spo iva ve zp sobu doru ovani zm n do
projektu. Misto vytvd eniod t peného projektu a odesilani zm n (push) do vlastni zapisovatelné
verze, vygenerujete e-mailovou verzi ka dé série revizi a po lete je e-mailem do po tovni
konference vyvoja

$ git checkout -b topicA

# (pr ce)
$ git commit
# (pr ce)

$ git commit

Te mate dv revize, které chcete odeslat do po tovni konference. Pro vygenerovani soubor v
podob  vhodné pro zasldni po tou pou ijete p ikaz git format-patch. Ka da revize se tim
p etransformuje na e-mailovou zpravu, jeji p edm tbude tvo it prvni &adek zpravy Kk revizi a
t lo e-mailu bude tvo eno zbytkem zpravy a samotnou zaplatou. Vyhodou tohoto postupu je, e se
p 1iaplikaci zaplaty z e-mailu, ktery byl vygenerovan p ikazem format-patch, korektn p evezmou
v echny informace o revizi.



$ git format-patch -M origin/master
0001-add-1imit-to-log-function.patch
0002-changed-1log-output-to-30-from-25.patch

P ikaz format-patch vypi e ndzvy soubor zaplaty, kterou vytvd 1. P epina -M ekne systému
Git, aby zkontroloval p ipadné p ejmenovani. Soubory nakonec vypadaji takto:

$ cat 0001-add-1limit-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/1lib/simplegit.rb
index 76f47bc..f9815f1 100644
--- a/lib/simplegit.rb
+++ b/1ib/simplegit.rb
@0 -14,7 +14,7 @@ class SimpleGit
end

def log(treeish = 'master")

- command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
end

def 1s_tree(treeish = 'master')

2.1.0

Do soubor se zaplatami m ete dodate n p ipsat dal 1 informace, které jsou ur eny pro
po tovni konferenci, ale které nechcete vkladat do zpravy k revizi. Pokud mezi adek --- aza 4atek
zaplaty ( adek lib/simplegit.rb) p idate n jaky text, mohou si ho vyvoja i p e 1ist; alep 1
aplikaci zaplaty se nepou ije.

P 1 odesilani souboru do po tovni konference m ete soubor bu vlo it do svého po tovniho
programu, nebo ho m ete odeslat z p ikazového dadku. Vkladadni textu asto zp sobuje
problémy s formdtovanim, zvla vp Ipad n kterych ,chyt ej ich“ klient , kte { spravn

nezachovavaji zalamovani 4adk a prazdné znaky (whitespace). Git na t sti nabizi nastroj, ktery
vam pom e odeslat sprdvn  formdtované zaplaty protokolem IMAP, co pro vas m e byt



jednodu i. Ukd eme si, jak se da zaplata odeslat p es Gmail, co je ndastroj pro po tu, ktery
zname nejlépe. Podrobné pokyny pro pou ivani celé ady po tovnich program najdete na konci
d ivezmin ného souboru Documentation/SubmittingPatches ve zdrojovém kodu systému Git.

Nejd ive si musite ve va em souboru ~/.gitconfig nastavit sekci ,imap“. Ka dou hodnotu m ete
nastavit zvla pomoci série p ikaz git config, nebom etevlo ithodnotyru n .Nazav r
byalem 1va Kkonfigura nisoubor vypadatn jak takto:

[imap]
folder = "[Gmail]/Drafts"
host = imaps://imap.gmail.com

user = user@gmail.com
pass = pdssword
port = 993

sslverify = false

Pokud va server IMAP nepou iva SSL, nebudou z ejm dva posledni 4dky v bec t eba a
hodnota hostitele bude imap://, a nikoli imaps://. A  toto nastaveni dokon ite, m ete pou it
p 1kazgit imap-send,jim umistite sérii zaplat (patch) do slo Ky Drafts zadaného serveru IMAP:

$ cat *.patch |git imap-send

Resolving imap.gmail.com... ok
Connecting to [74.125.142.109]:993... ok
Logging in...

sending 2 messages

100% (2/2) done

V tomto okam iku byste m li byt schopni p ejit do své slo ky Drafts, zm nit pole To na adresu
po tovni konference, do které zaplatu posilate, p ipadn pole CC na spravce nebo na osobu
odpov dnou zatuto ast, a odeslat.

Zaplaty m ete odesilat i p es SMTP server. M ete rovn nastavit ka dou hodnotu zvla
sérii p ikaz git config, nebo je m ete vlo it ru n do sekce sendemail va eho souboru
~/.gitconfig:

[sendemail]
smtpencryption = tls
smtpserver = smtp.gmail.com
smtpuser = user@gmail.com
smtpserverport = 587

Jakmile je to hotové, m ete zaplaty odeslat p ikazem git send-email:



$ git send-email *.patch

0001-added-1imit-to-log-function.patch
0002-changed-1log-output-to-30-from-25.patch

Who should the emails appear to be from? [Jessica Smith <jessica@example.com>]
Emails will be sent from: Jessica Smith <jessica@example.com>

Who should the emails be sent to? jessica@example.com

Message-ID to be used as In-Reply-To for the first email? y

Git poté vytvo 1logsur itymiinformacemi, ktery bude pro ka dou odesilanou zaplatu vypadat asi
takto:

(mbox) Adding cc: Jessica Smith <jessica@example.com> from
\line 'From: Jessica Smith <jessica@example.com>'

0K. 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.rc1.20.98c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

Shrnuti

Tato 4ast se zabyvala obvyklymi pracovnimi postupy, které tykaji n kolika velmi odli nych typ
gitovych projekt , s kterymi se asi setkate. Uvedla par novych nastroj , které vdm pomohou cely
proces zvladnout. V dal 1 4&sti uvidite, jak se pracuje na druhé stran —jak se spravuje gitovy
projekt. Dozvite se, jak byt benevolentnim diktatorem nebo integra nim mana erem.

Sprava projektu

K znalosti toho, jak 1ze do projektu efektivn p ispivat, budete pravd podobn musetv d t,jak
ho spravovat. Spadd sem p ijimani a aplikovani zdplat generovanych p ikazem format-patch a
zaslanych elektronickou po tou, nebo integrovani zm n ve vzdalenych v tvich pro repozita e,
které jste do svého projektu p idali jako vzdalené repozitd e. A u spravujete obecn uznavany
repozitd , nebo chcete pomdhat p iov  ovani i schvalovani zaplat, budete muset v d t, jak
p ijimat prdci ostatnichp isp vatel zp sobem, ktery je pro ostatnip isp vateleconej ist ia
pro vas dlouhodob udr itelny.



Prace v tématickych v tvich

Pokud uva ujete o integraci nové prace do projektu, je v t inou dobré vyzkou et sito v tématické
v tvi tj. v do asné v tvi, kterou vytvo ite konkrétn pro vyzkou eni této prace. Timto
zp sobem m ete zdplatu odd len doladit, a pokud neni funk ni, m ete ji nechat byta do
doby, kdy najdete as se k ni vratit. Pokud pro v tev vytvo ite jednoduchy nazev spojeny s tématem
testované prace (nap iklad ruby_client nebon co obdobn popisného), snadno si zase vzpomenete,
pokud jinan jakou dobu opustite a vratite se ka tomu pozd ji. Spravce projektu v Gitu ma sklony
p id lovatt mto v tvim také jmenny prostor—nap iklad sc/ruby_client, kde sc je zkratka pro
osobu, kterd praci vytvo ila. Jak si vzpominate, m ete v tev zalo enou na své v tvi master
vytvo it takto:

$ git branch sc/ruby_client master
Nebo, pokud na ni chcete rovnou p epnout, m ete pou it volbu checkout -b:
$ git checkout -b sc/ruby_client master

Te jste p ipraveni sv j p isp vek do této tématické v tve p idat a rozhodnout se, zda ji
za lenitedosvév tvesdel { ivotnosti.

Aplikace zaplat zaslanych elektronickou po tou

Pokud elektronickou po tou obdr ite zdplatu, kterou pot ebujete integrovat do svého projektu,
budete ji chtit aplikovat do tématické v tve, kde ji posoudite. Zaplatu zaslanou elektronickou po tou
l1ze aplikovatdv mazp soby:p ikazemgit apply nebop ikazem git am.

Aplikace zaplaty p ikazem apply

Pokud dostanete zaplatu od n koho, kdo ji vygeneroval p ikazem git diff nebo unixovym
p ikazem diff (co se nedoporu uje—viz ndasledujici ast), m ete ji aplikovat p ikazem git
apply. Za p edpokladu, e jste zdplatu ulo ili jako /tmp/patch-ruby-client.patch, m ete zaplatu
aplikovat nasledovn

$ git apply /tmp/patch-ruby-client.patch

Tim se soubory ve svém pracovnim adresa izm ni. Je to tém stejné, jako byste k aplikaci zaplaty
pou ili p ikaz patch -p1. P ikaz apply je ale vic paranoidni a p ijimd mén p ibli nych shod
ne p 1ikaz patch. Poradi si také s p idanymi, odstran nymi a p ejmenovanymi soubory, jsou-li
popsany ve formatu git diff,co by p ikaz patchneud lal. Akone n p ikaz git apply pracuje
na principu ,aplikujv e,nebozru v e“. Bu jsoutedy aplikovany v echny soubory, nebo 4adny.
Naproti tomu p ikaz patch m e aplikovat soubory zaplat jen aste n a tim zanechat va

pracovni adresd v podivném stavu. P ikaz git apply je celkov Kkonzervativn j ine p ikaz



patch. Timto p 1kazem se nezapi e revize. Po jeho provedeni budete muset p ipravit a zapsat
provedené zm nyru n

P ikaz git apply m ete pou it také ke kontrole, zda bude zaplata aplikovdna ist je t p ed
tim, ne skute nou aplikaci provedete. V takovém p ipad pro zaplatu pou ijtep ikaz git apply
--check:

$ git apply --check 0001-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply

Pokud se nezobrazi 4adny vystup, bude zaplata aplikovdna ist . Jestli e kontrola sel e, vraci
p 1ikaz nenulovy navratovy kod, a proto ho m ete snadno pou ivat ve skriptech.

Aplikace zaplaty p ikazem am

Pokud je p isp vatel u ivatelem Gitu a byl natolik dobry, e k vygenerovani zaplaty pou il
p ikaz format-patch, budete mit usnadn nou praci, proto e zdplata obsahuje informace o autorovi a
zpravu k revizi. M ete-li, doporu te svym p isp vatel m, aby misto p ikazu diff pou ivali
p 1kaz format-patch. K pou iti p ikazu git apply byste m li byt nuceni jen v p ipad pou iti
starého typu zaplat.

K aplikaci zaplaty vygenerované p ikazem format-patch pou ivejte p ikaz git am. Z technického
hlediska je git am navr en tak, aby etl soubor ve formatu elektronické po ty (mbox), co je
jednoduchy textovy format pro ulo eni jedné nebo vice e-mailovych zprav do jednoho textového
souboru. Vypada nap iklad takto:

From 330090432754092d704da8e76ca5c05¢198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

Toto je za atek vystupu p ikazu format-patch, ktery jste vid 1li v p edchozi 4sti. Zdrove je to
také platny e-mailovy format mbox. Pokud vdm n kdo poslal zdplatu p ikazem git send-email a vy
zaplatu stadhnete do formatu mbox, m ete tento soubor mbox p edatp ikazugit amatenza ne
aplikovat v echny zaplaty, které najde. Jestli e spustite po tovniho klienta, ktery doka e ulo it
n kolik e-mail ve formdtu mbox, m ete do jednoho souboru ulo it celou sérii zaplat a
p 1kazem git amje pak aplikovat v echny najednou.

Pokud v ak n kdo nahrdl soubor zaplaty vygenerovany p ikazem format-patch do tiketového nebo
podobného systému, m ete soubor ulo it lokdln a poté jej aplikovat p edanim ulo eného
souborup ikazugit am:



$ git am 0001-1imit-log-function.patch
Applying: add limit to log function

Jak vidite, zaplata byla aplikovdna ist a automaticky byla vytvo ena nova revize. Informace o
autorovi jsou p evzaty z hlavi kovych poli e-mailu From a Date, zprava k revizi je p evzata z pole
Subject a t la e-mailu (p ed samotnou zaplatou). Pokud byla zaplata aplikovdana nap iklad ze
souborumbox z p edchoziho p ikladu, bude vygenerovana revize vypadat zhruba takto:

$ git log --pretty=fuller -1
commit 6¢c5e70b984a60b3cecd395edd5b48a7575bT58e0

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

Informace Commit uvadi osobu, ktera zaplatu aplikovala, a as, kdy se tak stalo. Informace Author
uvadi jedince, ktery zaplatup vodn vytvo il akdytaku inil.

M e se ale stat, e zdaplata nebude aplikovana ist . Va e hlavni v tev se mohla p ili
odchylit od v tve,z ni byla zdplata vytvo ena, nebo je zaplata zavisla na jiné zaplat , kterou jste
je t neaplikovali. Vtakovém p ipad procesgit amsel e azeptd sevas, cochceteud latdal:

$ 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".

Tento p ikaz vlo 1 zna Kky konfliktu do v ech problematickych soubor —podobn jako p i
konfliktu u operaci slou eni (merge) nebo p eskladani (rebase). Problém se e ite v podstat
stejnym zp sobem. Upravou souboru konflikt odstra te,p ipravte novy soubor k zapsani a spus te
p 1kazgit am --resolved, Im sep esunete k nasledujicizaplat



$ (fix the file)

$ git add ticgit.gemspec

$ git am --resolved

Applying: seeing if this helps the gem

Pokud chcete, aby se Git pokusil vy e it konflikt inteligentn ji, m ete zadat volbu -3. Git se
pokusi o t icestné slou eni. Tato mo nost neni nastavena jako vychozi, proto e ji nelze pou itv
situaci, kdy revize, o ni zdaplata 1kd, e jenanizalo ena, neniobsa enaveva em repozita i
Pokud ale tuto revizi k dispozici mate —zaplata byla zalo ena na ve ejné revizi—vede volba -3 k
mnohem inteligentn j 1 aplikaci kolidujici zaplaty:

$ 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.

Vtomtop ipad u byla zaplata aplikovana. Bez volby -3 by to vypadalo jako konflikt.

Pokud aplikujete n Kkolik zaplat z jednoho souboru mbox, m ete p ikaz am spustit také v
interaktivnim re imu, ktery zastavi p ed ka dou nalezenou zaplatou a zepta se vas, zda ji chcete
aplikovat:

$ git am -3 -i mbox
Commit Body is:

Apply? [yles/[n]o/[e]dit/[v]iew patch/[a]ccept all

To ocenite v situaci, kdy u mate ulo enych vice zdplat, proto e pokud si nepamatujete, o co v
zaplat jde, m ete si ji p ed aplikaci prohlédnout a neaplikovat ji, pokud u jste tak u inili
d ive.

A budete mit v echny zdplaty aplikovany a zapsany do tématické v tve, m ete se rozhodnout,
zda a jak je chcete integrovat don které z trvalej ichv tvi.

Ziskani vzdalenych v tvi (checkout)

Pokud vd& p isp vek pochdzi od u ivatele Gitu, ktery zalo il vlastni repozitd , odeslal do n j
sérii zm n a nasledn vam poslal adresu repozitd e (URL) a ndzev vzdalené v tve,vni zm ny



najdete, m etejep idatjako vzdalené alokdln jeza lenit.

Pokud vam nap iklad Jessica poslala dopis, e ve svém repozitd ive v tviruby-client vytvo ila
skv lou novou funkci, m ete si ji po p idani vzdaleného repozitd e a po ziskani obsahu
zmin név tve otestovat lokaln

$ git remote add jessica git://github.com/jessica/myproject.git
$ git fetch jessica
$ git checkout -b rubyclient jessica/ruby-client

Pokud vam pozd ji znovu napi e, e jind v tev obsahuje dal 1 skv lou funkci, m ete tuto
v tevvyzvednout a ziskat jeji obsah, proto eu repozitd mate nastaven jako vzdaleny.

U ite néje to zejména tehdy, kdy sn Kkym spolupracujete dlouhodob .Pokudn kdop isp je
jen sem tam jednou zdplatou, pak bude asov vyhodn j i, kdy vam ji po le e-mailem, ne
abyste v echny p isp vatele kv li par zaplatdm nutili zprovoznit si vlastni server a abyste si stale
p idavali a odstra ovali vzdalené repozita e. Asi byste taky necht li spravovat stovky vzdalenych
repozita —jeden pro ka dého, kdo p isp je jednou i dv ma zaplatami. Ale skripty a
hostované slu by tento p istup mohou velmi usnadnit. Do velké miry tu zdle 1 na tom, jak vy a
va ivyvoja ikvyvojip istupujete.

Dal 1ivyhodou tohoto postupu je, e ziskate rovn historii revizi. T kdy m etep 1islu ovani
narazit na opodstatn né problémy, vite, z jakych historickych zdklad jejich prace vychazi. &dné
t icestnéslou enijev dylep im e enim,ne nutnostzadatvolbu -3 a doufat, e byla zaplata
vygenerovana z ve ejné revize, kterou mate k dispozici.

Pokud s n kym nespolupracujete dlouhodob , ale p esto od n j chcete stdhnout data timto
Zp sobem, m ete zadat URL vzdaleného repozitd e kp ikazu git pull. Provede se jednorazové
sta enia URL se neulo 1{jako odkaz na vzddaleny repozitd

$ git pull https://github.com/onetimequy/project
From https://github.com/onetimequy/project

* branch HEAD -> FETCH_HEAD
Merge made by recursive.

Jak zjistit provedené zm ny

Mate tématickou v tev, kterd obsahuje p isp vek od jiného vyvoja e.V tomto okam ikum ete
ur it, co byste snim radiud lali. Vtéto astisizopakujemen kolikp ikaz ,abystevid I, jak se
dajipou itkp esnémuzji t nitoho,cosevp ipad slou eni(merge)dostane dova 1 hlavni
vV tve.

asto m e byt u ite né ziskat p ehled o v ech revizich, které jsou obsa eny v ur ité v tvi,
ale nejsou ve va 1 v tvimaster. Revize ve v tvi master lze vylou it p iddnim volby --not p ed



nazev v tve. innost je stejnd jako p 1 uvedeni tvaru master..contrib, ktery jsme pou ili d ive.
Pokud vam nap iklad p isp vatel po le dv zdaplaty a vy vytvo ite v tev s nazvem contrib, do
ni tyto zaplaty aplikujete, m ete spustit nasledujici p ikaz:

$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d4841118
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

Chcete-li zjistit, jaké zm ny byly provedeny v jednotlivych revizich, m ete k p ikazu git log
p idat volbu -p, kterd ke ka dé revizip ipojirozdily ve formatu diff.

Chcete-li vid t uplny vypis rozdil , které by vznikly slou enim této tématické v tve s jinou v tvi,
budete muset pro obdr eni spravnych vysledk pou it zvld tni trik. Mo nd vas napadne, e
byste spustilip ikaz:

$ git diff master

Vystupem p ikazu bude vypis rozdil , ale m e byt zavad jici. Pokud se va e v tev master
posunula vp ed od chvile, kdy jste z ni vytvo ili tématickou v tev, dostanete zdanliv nesmyslné
vysledky. Je to tim, e Git p imo porovndva snimek posledni revize v tématické v tvi, na které se
nachdazite, se snimkem posledni revize ve v tvi master. Pokud jste nap iklad do souboru ve v tvi
master p idali jeden &dek, p Imé srovndni snimk bude vypadat, jako kdyby m la tématicka
v tevtento adek odstranit.

Pokud je v tev master p imym p edkem va 1 tématické v tve, nebude s p ikazem adny
problém. Pokud se v ak ob historie vn jakém bod rozd lily, bude vypis rozdil vypadat, jako
kdybyste cht li p idatv echnynové v civ tématické v tvia odstranitv e, co je pouzevev tvi
master.

To, co opravdu chcete vid t, jsou zm ny p idané do tématické v tve—tj. praci, ktera se objevi v
p ipad , eprovedeteza len nitétov tvedov tvemaster. Dosdhnete toho tak, e nechate Git
porovnat posledni revizi z tématické v tve s nejbli im spole nym p edch dcem sdilenym s
v tvimaster.

lo by to ud lat tak, e explicitn najdete spole ného p edka obou v tvi a spustite pro n j



p 1kazdiff:

$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfecbelcab49
$ git diff 36c7db

Ale neni to moc praktické, a proto Git nabizi pro provedeni stejné innosti jinou zkratku:
trojte kovou syntaxi. V souvislosti s p ikazem diff m ete za jméno druhé v tve p ipsatt 1
te ky a pak jméno aktudlni v tve. Zjisti se tim zm ny mezi posledni revizi v aktudlni v tvi a
spole nymp edkem sdruhouv tvi:

$ git diff master...contrib

Tento p 1ikaz zobrazi pouze praci, kterd byla ve va 1 aktudlni tématické v tvi provedena od chvile,
kdy se odd lila od hlavniv tve.Tento velmiu ite ny zapis stoji za zapamatovani.

Integracep isp vk

Kdy u je prace v tématické v tvi p ipravena k integraci do n které z vyznamn j ich v tvi
vyvstava otazka, jak to provést. Krom toho, jaky celkovy pracovni postup chcete p 1 sprav
projektu pou ivat? M etesivybratz adymo nosti,tak e sena pdr znich podivame.

Pracovni postupy zalo ené naslu ovani

Jeden z jednoduchych pracovnich postup pou ivdza le ovdniva iprdcedova 1iv tve master.
V tomto scénd 1 mate svou v tev master, kterd obsahuje v podstat stabilni kod. Pokud mat v
tématické v tvin jakou praci, kterou jste vytvo ili sami, nebo kteroup isp 1n kdo jiny a vy jste
jil ov ovali, za lenite ji do své v tve master (merge), odstranite tématickou v tev a pokra ujete
dal. Mame-li repozitd s praci ve dvou v tvich pojmenovanych ruby_client a php_client, ktery
vypada jako na obrazku Historie s n kolika tématickymi v tvemi, a za lenime nejprve v tev
ruby_client a poté php_client, bude na e historie vypadat jako na obrazku Po za len ni tématické
v tve.

master

Figure 73. Historie s n kolika tématickymiv tvemi.




master

ruby_client

php_client

Figure 74. Po za len nitématickév tve.

Jde nejspi o0 nejjednodu 1 pracovni postup, ale m e vést kK problém m v p ipad , e se
pou ije pro v t 1 nebo stabiln j 1 projekty, u kterych chcete byt p i vkladani novych v ci
opravdu opatrni.

Ud le it j ich projekt asi budete chtit pou it dvoufdzovy cyklus slu ovani [two-phase merge
cycle]. V tomto scénd i mdate dv. v tve s dlouhou ivotnosti: hlavniv tev 0 av tev 1

Ur ite, ev tev 2 bude aktualizovana, pouze kdy je k dispozici velmi stabilni verze. Ve kery
novy kad je integrovdn do v tve 3 . Ob tyto v tve pravideln odesilaite do ve ejného
repozita e.Poka dé,kdy mate novou tématickouv tevnachystanoukza len ni(obrazekP ed
za len nim tématické v tve.), za lenite ji do v tve 4 (obrdzek Po za len ni tématické
v tve),ozna ite vydani (tag) a poté posunetev tev 5 rychlevp ed do mista, kdejenyniv tev

6 stabilni (obrazek Po vydani noveé verze projektu.).

master develop

€ €& &

ruby_client

Figure 75.P edza len nim tématickév tve.

master develop

< &«
4
ruby_client

Figure 76. Po za len nitématickév tve.



master develop

ruby_client

Figure 77. Po vyddni nové verze projektu.

Pokud n kdo p i takovém p istupu naklonuje repozitd va eho projektu, m e se bu
P epnoutnav tevmaster scilemp elo itsiposledni stabilniverzi a snadno ji udr ovat aktualni,
nebo se m e p epnout na v tev develop, ktera obsahuje nejpokro ilej i funk nost. Tento
koncept m ete ddleroz 1 itointegra niv tev,vni budeteve kerou pracislu ovat. Teprve
pokud je kod v této v tvi stabilni a projde testovanim, za lenite ho dov tve develop.Aa sev tev
developuka evn kterém okam iku jako stabilni, posunete rychle vp edisvouv tevmaster.

Pracovni postupy seza le ovanim velkého objemu dat

Va gitovy projekt ma ty iv tve s dlouhou ivotnosti: master, next a pu (proposed updates, ili
navrhované upravy) pro novou praci a maint pro p enos oprav z nov j ich verzi do star ich
(maintenance backports). Pokud p isp vatelé vytvo 1 novou prdaci, je shroma ovdna v
tématickych v tvich v repozitd i spravce podobnym zp sobem, jaky jsme popsali d ive (viz
obrazek Sprava komplexni série paraleln zpracovavanych p isp vk v tématickych v tvich.). V
této fazi jsou nam ty vyhodnoceny a ur 1 se, zda jsou bezpe né a zralé k pou iti, nebo zda
pot ebuji dopracovat. Pokud jsou bezpe né, jsou za len ny do v tve next a ta je odeslana do
sdileného repozita e, abysiv ichnimohli vyzkou et vysledek jejich integrace.

master

tv/rebase-stat
jk/clone-checkout

db/push-cleanup

js/notes

ps/blame

Figure 78. Sprava komplexni série paraleln zpracovdvanychp 1isp vk v tématickychv tvich.

Pokud n jaké téma je t vy aduje dopracovani, je misto toho za len no dov tve pu. Pokud se

ukd e, e jsou tyto tématické v tve naprosto stabilni, budou za len ny do v tve master a poté

budou znovu sestaveny z tématickych v tvi, které byly ve v tvi next, ale je t se nedostaly do

v tve master. To znamend, e sev tevmaster tém v dy posouva vp ed,v tevnextje asod
asup esklddanaav tevpujep eskladavinaon co ast ji



js/notes

ps/blame

pu

next

tv/rebase-stat

jk/clone-checkout

db/push-cleanup

Figure 79. Za len nitématickychv tvisp 1isp VKkydointegra nichv tvisdlouhou ivotnosti

Pokud se tématickd v tev nakonec za lenidov tve master, z repozitd e se odstrani. Projekt Git ma
krom tohov tevmaint, kterd bylaod t penaz posledniho vydani a obsahuje zaplaty p enesené z
vy  ich verzi (backport) prop ipad, e bybylot eba vydatopravnou verzi. Pokud tedy klonujete
repozita  Git, m ete se p epnout do ty v tvi a podivat se na projekt v r znych fazich
vyvoje — vV zavislosti na tom, jak erstvou verzi chcete nebo jak chcete p ispivat. A spravce projektu
ma k dispozici strukturovany pracovni postup k posouzeni novychp isp vk

Pracovni postupy s p esklddanimas 4aste nymp evzetim revizi

N kte {1 spravci davaji misto za len ni prace z p isp vk (merge) p ednost p eskladani
(rebase) nebo 4ste nému p evzeti (cherry pick) dov tve master, Iim udr wuji historii tém
linedrni. Mate-li hotovou praci v tématické v tvi a rozhodli jste se, e ji chcete integrovat, p ejdete
na tuto v tev a spustite p 1ikaz rebase, jim  znovu sestavite p islu né zm ny na vrcholu své
aktudlni v tve master (nebo v tve develop a podobn ). Pokud v e funguje, m ete v tev master
posunout rychle vp ed a vysledkem procesu bude linedrni historie projektu.

Druhym zp sobem, jak p esunout praci z jedné v tve do druhé, je tzv. aste né p evzeti (angl
cherry picking [Pozn. p ekl.: ,Cherry picking“ je doslova n co jako ,vyzobdni t e ni ek“]).

aste né p evzeti lze v systému Git p irovnat k p esklddani jediného objektu revize. Vezme se
zaplata, kterd byla provedena v dané revizi, a zkusi se znovu aplikovat na v tev, na ni se prav
nachazite. Vyu ijete to v situaci, kdy tématicka v tev obsahuje n Kkolik revizi a chcete integrovat
pouze jednu z nich, nebo kdy madte v tématické v tvi jediny objekt revize a davate p ednost
pou iti 0 p edprovedenim 1 .Dejmetomu, e mate projekt, kteryvypada n jak takto:

master

ruby_client

Figure 80. P iklad historie p ed provedenim cherry-pick.



Chcete-li do hlavni v tve stdhnout revizi e43a6, m ete zadat ndasledujici p ikaz:

$ git cherry-pick e43a6

Finished one cherry-pick.

[master]: created a@a41a9: "More friendly message when locking the index fails."
3 files changed, 17 insertions(+), 3 deletions(-)

Tim se stdhne stejnd zm na, ktera byla uvedena v revizi e43a6, ale hodnota SHA-1 obou revizi se bude
li it,proto esebudeli itdatum.Va e historiete vypaddn jak takto:

master

ruby_client

Figure 81. Historie po dste némp evzetirevize z tématickév tve.

Te m ete tématickou v tev odstranit a zahodit revize, které nehodlate vtdhnout do jiné v tve.

Rerere

Pokud provadite velké mno stvi operacislu ovaniap eskladani, nebo pokud spravujete tématické
v tvesdlouhou ivotnosti, m e vdm pomoci vlastnost Gitu zvana ,rerere®.

Rerere znamena ,reuse recorded resolution“, ili ,znovupou iti zaznamenaného e eni“ Jde o
zp sobjaksizjednodu itru ni e enikonfliktu. Pokud je mechanismus rerere povolen, uchovava
Git sadu obraz p ed a po usp nych slou enich. Pokud si Git v imne, e konflikt vypada
p esn jako ten, ktery jste u vy e ili pou ije va e e eniz minula a nebude vas tim
zat ovat.

Uvedeny rys ma dv asti: konfigura ni nastaveni a p ikaz. Konfigura ni nastaveni se jmenuje
rerere.enabled a je dost ikovné na to, abyste je umistili do globalni konfigurace:

$ git config --global rerere.enabled true

Kdykoliv te  provedete slou eni, které e 1 konflikt, zaznamend se e eni do mezipam ti pro
p ipad, ebychom hovbudoucnupot ebovali.

Vp ipad pot ebym ete s mezipam ti pro rerere pracovat pomoci p ikazu git rerere. Pokud
je vyvolan bez parametru, prochdzi Git svou databazi e eni a pokou 1 se najit shodu s konflikty
p 1aktualni operacislu ovaniavy e itje(ikdy p 1inastavenirerere.enabled na hodnotu true
se to d 14 automaticky). Existuji i varianty p ikazu pro p ipady, kdy chceme zobrazit, co se bude



zaznamendvat, kdy chceme odstranit ur ité e eni z mezipam ti a kdy chceme celou
mezipam vymazat. P ikazem rerere se budeme podrobn ji zabyvat v podkapitole Rerere.

Ozna enivydanizna kou

Kdy jste se rozhodli vydat ur itou verzi, pravd podobn ji budete chtit ozna it, abyste mohli toto
vydani v kterémkoli okam iku v budoucnosti obnovit. Novou zna ku m ete vytvo itzp sobem,
ktery jsme probrali v kapitole Zaklady prace se systémem Git. Pokud se rozhodnete zna ku podepsat
jako spravce, bude ozna eni probihat takto:

$ 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

Pokud své zna Kky podepisujete, m  ete mit problémy s distribuci ve ejného kli e PGP pou itého
k podepsani zna Kky. Spravce projektu Git vy e il tento problém tak, ep idalsv jve ejnykli
jako blob do repozitd e apotévlo ilzna ku, kterd ukazuje p imo na tento obsah. Pomocip ikazu
gpg --list-keysm eteur it,jaky kli chcete:

$ 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]

Poté m ete Kli p imo importovat do gitové databaze: vyexportujte ho a vysledek p edate
p 1ikazu git hash-object, ktery zapi e novy blob s timto obsahem do systému Git a vrati vam otisk
SHA-1 tohoto blobu:

$ gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71ac3f9ba29fe5775b92

Te mate v Gitu obsah svého kli eam ete vytvo itzna ku, kterd bude ukazovatp imonan j
stim, e zadate novou hodnotu SHA-1, kterou vam vratil p ikaz hash-object:

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec71ac3f9ba29fe5775b92

Pokud provedete p ikaz git push --tags, za nete zna ku maintainer-pgp-pub sdilet s ostatnimi.
Kdy bude chtit kdokoliv n jakou zna ku ov  it, m e p Imo importovat vd Kkli PGP tak,
e stdhne blob p imo z databdze a naimportuje ho do programu GPG:



$ git show maintainer-pgp-pub | gpg --import

Kli pak m epou itkov eniv echva ich podepsanych zna ek. Pokud navic zadate do
zpravy zna ky dal 1instrukce k jejimu ov eni, m e sije koncovy u ivatel zobrazit p ikazem
git show <zna ka>.

Vygenerovani isla sestaveni

Git nepou iva pro jednotlivé revize monotonn rostouci isla jako ,v123“ nebo n co podobného.
Pokud chcete ziskat itelnou podobu jména revize, m ete pro dany objekt revize spustit p ikaz

0 [Pozn.p eKkl.: Slovo describe znamenda doslova popi  (rozkazovaci zp sob). P ikaz tedy vraci
doslovn popis objektu revize.]. Git vdm vrati ndzev nejbli  izna Kky, ktery doplni po tem revizi za
toutozna koua 4ste nouhodnotou SHA-1 popisovaného objektu revize:

$ git describe master
v1.6.2-rc1-20-98c5b85¢c

Diky tomu lze pro snimek nebo sestaveni (build) p i exportu pou it jméno, které je pro lov ka
trochu srozumitelné. Pokud p ekladate Git ze zdrojového kodu naklonovaného z repozitd e projektu
Git, ziskate ve skute nosti pospu t nip ikazu git --version n co, co vypadd podobn . Pokud
ziskavate popis objektu revize, ktery jste prdv  opat ilizna Kkou,vratip ikaz nazev tétozna Ky.

P ikaz git describe up ednost uje anotované zna Ky (zna Ky vytvo ené s p iznakem -a nebo
-s). Pokud tedy pou ivate p ikaz git describe, m 1i byste zna ky vytva et prdv timto
zp sobem, 1Im si p 1 ziskdvani popisu objektu revize zajistite vhodné pojmenovani. Tento

et zecm ete také pou it jako cil p ikaz checkout nebo show, a Kkoli ty spoléhaji na ast se
zkracenou hodnotou SHA-1, a proto nemusi platit nav dy. Nap iklad jddro Linuxunynip e loz8
na 10 znak SHA-1, aby byla zaji t na jedine nost identifikace objekt . Star 1 vystupy p ikazu
git describe tim byly zneplatn ny.

P iprava vydani

Nyni budete chtit sestaveni vydat. Jednou z v ci, kterou budete chtit ud lat, je vytvo eni archivu
nejnov j 1ho snimku va eho kddu pro v echny nebohé du e, které Git nepou ivaji. P ikaz pro
vytvo eni archivu zni 1 [Pozn. p ekl: P i pou iti p ikazu v systému Windows nelze pro
vytvo enijména archivu pou it obrat "git describe master ".tar.gz, proto e zde nefunguje uzav eni
do opa nych apostrof . V unixovych systémech funguji opa né apostrofy tak, e se nahradi
vysledkem p ikazu, ktery je v nich uzav en. V tomto p ipad by se tedy vratilo jméno objektu
revize odvozené od nejbli i zna Kky, ke kterému se p ida dvojice p ipon .tar.gz. Ve Windows
budeme muset uvést konkrétni jméno souboru.]:



$ git archive master --prefix="project/' | gzip > ‘git describe master'.tar.gz
$ 1s *.tar.gz
v1.6.2-rc1-20-g8c5b85¢c.tar.gz

Pokud n kdo tento tarball otev e, ziskd nejnov j 1 snimek va eho projektu uvnit adresd e
projektu. V podstat stejnym zp sobem m ete vytvo it také archiv zip tim, e k p ikazu git
archive p idate volbu --format=zip:

$ git archive master --prefix="project/' --format=zip > ‘git describe master'.zip

Nyni mate vytvo en tarball a archiv zip s novou verzi projektu. M ete je nahrat na p islu nou
webovou stranku nebo rozeslat elektronickou po tou.

P ikaz ,shortlog

Nynijena aseobeslatp espo tovnikonferencilidi,kte icht jiv d ¢t ,cojeveva em projektu
nového. Seznam zm n (changelog), které byly do projektu p idany od posledniho vydani nebo e-
mailu, 1ze rychle a elegantn ziskat p ikazem git shortlog. P ikaz shrne popis v ech revizi v
zadaném rozmezi. Pokud bylo va e posledni vydani pojmenovano v1.0.1, zobrazi nasledujici p 1kaz
shrnutizm nvev echnov j ichrevizich:

$ 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

Vystupem p ikazu je shrnuti v ech revizi od v1.0.1 (seskupené podle autora), které m etep es
po tovni konferenci rozeslat.

Shrnuti

Te u Dbyste m 1i mit pocit jistoty jak p i p ispivani do projektu v Gitu, tak p isprdv svého



vlastniho projektu, nebo p i integraci p isp vk od ostatnich u ivatel . Gratulujeme, nyni je z
vas efektivni gitovy vyvoja !V dal ikapitolesenau ite,jakse pou ivanejv t 1anejpopularn ji
slu ba pro hostovani Gitu, znama jako GitHub.



GitHub

GitHub je nejv t 1 hostingovy server pro gitové repozitd e. Je centrem pro spolupraci milion
vyvoja a ulo i t m jejich projekt . Zna né procento v ech gitovych repozitd je
hostovano prav na GitHubu a mnoho open-source projekt ho vyu iva pro Git hosting, pro diskuse
0 problémech (issue tracking), pro recenzovani kodu a prodal iv ci. Tak eikdy nenip imou
sou asti open-source projektu (zvaného) Git, je velmi pravd podobné, e p i profesiondlnim
pou 1vani Gitu budete chtit nebo pot ebovat s GitHubem pracovat.

Tato kapitola je zam ena na efektivni pou ivani GitHubu. Popi eme si z izeni a spravu u tu,
vytvo enia pou Ivani gitovych repozitd ,b né pracovni postupy p 1ip ispivani do (jinych)
projekt ap ijimanip isp vku do vlastnich projekt , programadtorské rozhrani GitHubu a adu
drobnych tip , které vdm mohou usnadnit ivot.

Pokud vas nezajima pou ivani GitHubu pro hostovani vlastnich projekt nebo pro spolupraci na
jinych projektech hostovanych na GitHubu, p esko te na kapitolu Git Tools.

Zm nyrozhrani

Pova ujemezad le itéupozornitnato, e seprvkyu ivatelského rozhraniv
sejmutych snimcich obrazovky mohou b hem asu m nit—jako v p ipad
WARNING jinych aktivnich webovych server . Doufame ale, e obecnd my lenka toho,
eho se zde sna ime dosdhnout, z stane zachovana. Pokud ale pot ebujete
nov j 1verze snimk obrazovky, pak je mo na naleznete v on-line verzi této
knihy.

Z izeniu tu auprava konfigurace

The first thing you need to do is set up a free user account. Simply visit https://github.com, choose a
user name that isn’t already taken, provide an email address and a password, and click the big green
“Sign up for GitHub” button.

Figure 82. The GitHub sign-up form.


https://github.com

The next thing youw’ll see is the pricing page for upgraded plans, but it’s safe to ignore this for now.
GitHub will send you an email to verify the address you provided. Go ahead and do this, it’s pretty
important (as we’ll see later).

GitHub provides all of its functionality with free accounts, with the limitation that all of
NOTE your projects are fully public (everyone has read access). GitHub’s paid plans include a
set number of private projects, but we won’t be covering those in this book.

Clicking the Octocat logo at the top-left of the screen will take you to your dashboard page. You’re now
ready to use GitHub.

SSH Access

As of right now, you’re fully able to connect with Git repositories using the https:// protocol,
authenticating with the username and password you just set up. However, to simply clone public
projects, you don’t even need to sign up - the account we just created comes into play when we fork
projects and push to our forks a bit later.

If youw’d like to use SSH remotes, you’ll need to configure a public key. (If you don’t already have one,
see Generovani ve ejného kli e SSH.) Open up your account settings using the link at the top-right of
the window:

Lt tonychacon +~ O & B

Figure 83. The “Account settings” link.

Then select the “SSH keys” section along the left-hand side.

@ Ip? Check Quide 10 generating SSH keys o roubleshaat common SSH Problems
SSH Keys Add SSH key

There are no SSH keys with acoess 1o your account

Add an SSH Key

Titie

Key

Figure 84. The “SSH keys” link.

From there, click the "Add an SSH key" button, give your key a name, paste the contents of your
~/.ssh/id_rsa.pub (or whatever you named it) public-key file into the text area, and click “Add key”.



Be sure to name your SSH key something you can remember. You can name each of
NOTE your keys (e.g. "My Laptop" or "Work Account") so that if you need to revoke a key later,
you can easily tell which one you’re looking for.

Your Avatar

Next, if you wish, you can replace the avatar that is generated for you with an image of your choosing.
First go to the “Profile” tab (above the SSH Keys tab) and click “Upload new picture”.

R tonychacon Public profile

Profile picture

Account seftings. Upload new picture
Emails You can also crag and drop a picture
enter A

Figure 85. The “Profile” link.

We’ll choose a copy of the Git logo that is on our hard drive and then we get a chance to crop it.

Crop your new profile picture

Figure 86. Crop your avatar

Now anywhere you interact on the site, people will see your avatar next to your username.

If you happen to have uploaded an avatar to the popular Gravatar service (often used for Wordpress
accounts), that avatar will be used by default and you don’t need to do this step.

Your Email Addresses

The way that GitHub maps your Git commits to your user is by email address. If you use multiple email
addresses in your commits and you want GitHub to link them up properly, you need to add all the
email addresses you have used to the Emails section of the admin section.



4 tonychacon Email

Profile Your primary GitHub email address wil be used for account-related notifications (e.g. account changes and billing

receipts) as well as any web-based GitHub operations (e.g. edits and merges).
Account settings

tonychacon @exampio.com
‘ Emails y wie.com ) (CEE L]

X tchacon@example.com Setas primary 1
Notification center

tony.chacon@example.com Send verification email
— . chacon@ex gl et | L]

SSH keys Add email address

Securlty

Keep my email address private
We wil use tonychacon@users.noreply.github.com when performing Gi operations and sending emall on your behall

Organizations

Figure 87. Add email addresses

In Add email addresses we can see some of the different states that are possible. The top address is
verified and set as the primary address, meaning that is where youw’ll get any notifications and receipts.
The second address is verified and so can be set as the primary if you wish to switch them. The final
address is unverified, meaning that you can’t make it your primary address. If GitHub sees any of these
in commit messages in any repository on the site, it will be linked to your user now.

Two Factor Authentication

Finally, for extra security, you should definitely set up Two-factor Authentication or “2FA”. Two-factor
Authentication is an authentication mechanism that is becoming more and more popular recently to
mitigate the risk of your account being compromised if your password is stolen somehow. Turning it
on will make GitHub ask you for two different methods of authentication, so that if one of them is
compromised, an attacker will not be able to access your account.

You can find the Two-factor Authentication setup under the Security tab of your Account settings.

4> tonychacon “Two-factor authentication

Profo Status: O %

Account settings B B

Emails

NoSScason cantsr @ Leam more about two-factor auth at
cuficaon canes GitHub Help

Biling
BSHkeye Sessions
Security

This s a list of devices that have logged into your account. Revokes any sessions that you do not recognize.
Applications

G o (@ Pessienzman
e Your current session (s

Safari on 0S X 10.9.4

Lacation:
Paris, lle-de-France, France

Signed in:
September 30, 2014

Figure 88. 2FA in the Security Tab

If you click on the “Set up two-factor authentication” button, it will take you to a configuration page
where you can choose to use a phone app to generate your secondary code (a “time based one-time
password”), or you can have GitHub send you a code via SMS each time you need to log in.

After you choose which method you prefer and follow the instructions for setting up 2FA, your account
will then be a little more secure and you will have to provide a code in addition to your password
whenever you log into GitHub.



P ispivani do projektu

Now that our account is set up, let’s walk through some details that could be useful in helping you
contribute to an existing project.

Od t peniprojekt

If you want to contribute to an existing project to which you don’t have push access, you can “fork” the
project. What this means is that GitHub will make a copy of the project that is entirely yours; it lives in
your user’s namespace, and you can push to it.

Historically, the term “fork” has been somewhat negative in context, meaning that
someone took an open source project in a different direction, sometimes creating a

NOTE competing project and splitting the contributors. In GitHub, a “fork” is simply the same
project in your own namespace, allowing you to make changes to a project publicly as a
way to contribute in a more open manner.

Diky tomu se projekty nemusi starat o p iddvaniu ivatel do role spolupracovnik ,kte ibym li
pravo zapisu. People can fork a project, push to it, and contribute their changes back to the original
repository by creating what’s called a Pull Request, which we’ll cover next. This opens up a discussion
thread with code review, and the owner and the contributor can then communicate about the change
until the owner is happy with it, at which point the owner can merge it in.

To fork a project, visit the project page and click the “Fork” button at the top-right of the page.

Y Fork

Figure 89. The “Fork” button.

After a few seconds, you’ll be taken to your new project page, with your own writeable copy of the
code.

The GitHub Flow

GitHub is designed around a particular collaboration workflow, centered on Pull Requests. This flow
works whether you’re collaborating with a tightly-knit team in a single shared repository, or a globally-
distributed company or network of strangers contributing to a project through dozens of forks. It is
centered on the Tématické v tve workflow covered in V tve v systému Git.

Here’s how it generally works:

1. Create a topic branch from master.



2. Make some commits to improve the project.

3. Push this branch to your GitHub project.

4. Open a Pull Request on GitHub.

5. Discuss, and optionally continue committing.

6. The project owner merges or closes the Pull Request.

This is basically the Integration Manager workflow covered in Pracovni postup s integra nim
mana erem, but instead of using email to communicate and review changes, teams use GitHub’s web
based tools.

Let’s walk through an example of proposing a change to an open source project hosted on GitHub
using this flow.

Creating a Pull Request

Tony is looking for code to run on his Arduino programmable microcontroller and has found a great
program file on GitHub at https://github.com/schacon/blink.

schacon / blink @watch- 0  &Star 0  YFork 0

P branch master = blink / blink.ino =B

B8 schacon on Jun 12 my arduina biinking code (from arduino.cc)

1 contribu

25lines (20 sloc)  0.71 kb Raw Blame History & , W

void setup() {

pinMode(led, OUTPUT);

Figure 90. The project we want to contribute to.

The only problem is that the blinking rate is too fast, we think it’s much nicer to wait 3 seconds instead
of 1 in between each state change. So let’s improve the program and submit it back to the project as a
proposed change.

First, we click the Fork button as mentioned earlier to get our own copy of the project. Our user name
here is “tonychacon” so our copy of this project is at https://github.com/tonychacon/blink and that’s
where we can edit it. We will clone it locally, create a topic branch, make the code change and finally
push that change back up to GitHub.


https://github.com/schacon/blink

$ git clone https://github.com/tonychacon/blink
Cloning into 'blink'...

$ cd blink
$ git checkout -b slow-blink
Switched to a new branch 'slow-blink'

$ sed -i '' "s/1000/3000/' blink.ino

$ git diff --word-diff
diff --git a/blink.ino b/blink.ino
index 15b9911..abcc5ab 100644
--- a/blink.ino
+++ b/blink.ino
@0 -18,7 +18,7 @@ void setup() {
// the loop routine runs over and over again forever:
void Toop() {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)

[-delay(1000);-]1{+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'
[slow-blink 5ca509d] three seconds is better
1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink
Username for 'https://github.com': tonychacon
Password for 'https://tonychacon@github.com':
Counting objects: 5, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 340 bytes | @ bytes/s, done.
Total 3 (delta 1), reused @ (delta 0)
To https://github.com/tonychacon/blink
* [new branch] slow-blink -> slow-blink

@ Clone our fork of the project locally

@ Create a descriptive topic branch

® Make our change to the code

@ Check that the change is good

® Commit our change to the topic branch

® Push our new topic branch back up to our GitHub fork



Now if we go back to our fork on GitHub, we can see that GitHub noticed that we pushed a new topic

branch up and present us with a big green button to check out our changes and open a Pull Request to
the original project.

You can alternatively go to the “Branches” page at https://github.com/<user>/<project>/branches to
locate your branch and open a new Pull Request from there.

tonychacon / blink @Unwatch= 1 kSar 0  ‘YFork 1

Example file to blink the LED on an Arduino — Edit

< Code
2 20 0 rolea 1
I Pul Roquests  ©
Wiki
w P branch: master = blink / + = 4~ Pulse
h Graphs
Create README.md
B schecon

3| README.md Cre

3 blink.ino

8 README.md

Clone in Desktop

Blink 4> Download ZIP

This repository has an example file to blink the LED on an Arduino board.

Figure 91. Pull Request button

If we click that green button, we’ll see a screen that asks us to give our Pull Request a title and
description. It is almost always worthwhile to put some effort into this, since a good description helps
the owner of the original project determine what you were trying to do, whether your proposed
changes are correct, and whether accepting the changes would improve the original project.

We also see a list of the commits in our topic branch that are “ahead” of the master branch (in this case,

just the one) and a unified diff of all the changes that will be made should this branch get merged by
the project owner.

tonychacon / blink > 1| e | [greals
farked fom schiconbink

Three seconds is better

Wiite  Preview D Parsed as Markown I Edit in tuscree

Studies have shown that 3 seconds is a far better LED delay than 1 second.

httpu/istudies.example. com/optimal-led-delays htmi

p
1 com 1 0 com 1 contributor
I Commits on Oct 01, 2014
§ tonychacon three seconds is better
Shawing 1 changed file with 2 additions and 2 deletions. Unified  Split
4 muma - biink.ino View @

/1 the loop routine runs over and over again forever:
void losp() {
digitalurite(led, HIGH); // turn the LED on (HIGH is the voltage level)
- delay(10ee); 11 vait for a second
+ delay(3000); 11 watt for a second
digitalurite(led, LOW);  // turn th off by making the voltage LOW
- delay(1008); 11 wait for a second
+ delay(3908); 11 wait for a second
}

Figure 92. Pull Request creation page



When you hit the Create pull request button on this screen, the owner of the project you forked will get
a notification that someone is suggesting a change and will link to a page that has all of this
information on it.

Though Pull Requests are used commonly for public projects like this when the
contributor has a complete change ready to be made, it’s also often used in internal
projects at the beginning of the development cycle. Since you can keep pushing to the
topic branch even after the Pull Request is opened, it’s often opened early and used as a
way to iterate on work as a team within a context, rather than opened at the very end
of the process.

NOTE

Iterating on a Pull Request

At this point, the project owner can look at the suggested change and merge it, reject it or comment on
it. Let’s say that he likes the idea, but would prefer a slightly longer time for the light to be off than on.

Where this conversation may take place over email in the workflows presented in Distribuovany Git,
on GitHub this happens online. The project owner can review the unified diff and leave a comment by
clicking on any of the lines.

schacon / blink @wmeh= 0 wswr 0 Yro 1

Three seconds is better # PP v

@ Comesaton o o Comms 1 [)Fies changed 1 —

Showing 1 changad file wih 2 sdditions 47 2 deletions. Unified | Spit

Figure 93. Comment on a specific line of code in a Pull Request

Once the maintainer makes this comment, the person who opened the Pull Request (and indeed,
anyone else watching the repository) will get a notification. We’ll go over customizing this later, but if
he had email notifications turned on, Tony would get an email like this:

Re: [blink] Three seconds is better (#2) a s

[}

Scott Chacon <notifications@github.com> 10:55 AM (18 minutes ago) I
1o schaconiblink, me

In blink.ino:

by making the voltage LOW

+ delay(3000); // wait for a second

| believe it would be better if the light was off for 4 seconds and on for just 3.

Reply to this email directly or view it on GitHub

Figure 94. Comments sent as email notifications

Anyone can also leave general comments on the Pull Request. In Pull Request discussion page we can
see an example of the project owner both commenting on a line of code and then leaving a general
comment in the discussion section. You can see that the code comments are brought into the



conversation as well.

Three seconds is better
m tonychacon wants to merge 1 COmmit iNto schacen:master from

W Conversation 1 ©Commis 1 [£) Files changed 1

Q} e

ychacon: slow-blink

‘Studies have shown that 3 seconds is a far better LED delay than 1 second.

mple. led-delays. html

4 three seconds is better

© B schacon commented on the dif just now

biink.ino

View full changes

digitalurite(led, LOW);  // turn the LED off by making the voltage LOW

- delay(1680); 11 wait for a secon
+ delay(3008); 11 wait for a secon

[} scnacon added a note just now

I believe it would be better i the light was off for 4 seconds and on for just 3.

Add a line note

%)
| schacon commented

If you make that change, I'l be happy to merge this.

d
d

Figure 95. Pull Request discussion page

Now the contributor can see what they need to do in order to get their change accepted. Luckily this is
very straightforward. Where over email you may have to re-roll your series and resubmit it to the
mailing list, with GitHub you simply commit to the topic branch again and push, which will
automatically update the Pull Request. In Pull Request final you can also see that the old code comment
has been collapsed in the updated Pull Request, since it was made on a line that has since been

changed.

Adding commits to an existing Pull Request doesn’t trigger a notification, so once Tony has pushed his
corrections he decides to leave a comment to inform the project owner that he made the requested

change.

+2 -2 wmm.

Milestone

Notifications

@ Unsubscribe.

2 paricipants
LY

& Lock pull request



Three seconds is better

(BT tonvchaoon wanis to merge 3 commis no seessse rom st

¥® Conversation 3 < Commits 3 3) Files changed 1

0 tonychacon commented 11 minules ago

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

% [ schacon commented on an cutdated diff 5 minutes ago =z Show outdated diff

!. :'i schacon commented 5 minutes ago Crmer

If you make that change, I'll be happy to merge this.

[y tonychacon added some commits 2 minutes ago

4 longer off time

4 remove trailing whitespace

0 tonychacon commented 10 seconds ag:

| 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

Figure 96. Pull Request final

An interesting thing to notice is that if you click on the “Files Changed” tab on this Pull Request, you’ll
get the “unified” diff —that is, the total aggregate difference that would be introduced to your main
branch if this topic branch was merged in. In git diff terms, it basically automatically shows you git
diff master...<branch> for the branch this Pull Request is based on. See Jak zjistit provedené zm ny
for more about this type of diff.

The other thing you’ll notice is that GitHub checks to see if the Pull Request merges cleanly and
provides a button to do the merge for you on the server. This button only shows up if you have write
access to the repository and a trivial merge is possible. If you click it GitHub will perform a “non-fast-
forward” merge, meaning that even if the merge could be a fast-forward, it will still create a merge
commit.

If you would prefer, you can simply pull the branch down and merge it locally. If you merge this
branch into the master branch and push it to GitHub, the Pull Request will automatically be closed.

This is the basic workflow that most GitHub projects use. Topic branches are created, Pull Requests are
opened on them, a discussion ensues, possibly more work is done on the branch and eventually the
request is either closed or merged.

Not Only Forks

It’s important to note that you can also open a Pull Request between two branches in
the same repository. If you’re working on a feature with someone and you both have
write access to the project, you can push a topic branch to the repository and open a
Pull Request on it to the master branch of that same project to initiate the code review
and discussion process. No forking necessary.

NOTE



Advanced Pull Requests

Now that we’ve covered the basics of contributing to a project on GitHub, let’s cover a few interesting
tips and tricks about Pull Requests so you can be more effective in using them.

Pull Requests as Patches

It’s important to understand that many projects don’t really think of Pull Requests as queues of perfect
patches that should apply cleanly in order, as most mailing list-based projects think of patch series
contributions. Most GitHub projects think about Pull Request branches as iterative conversations
around a proposed change, culminating in a unified diff that is applied by merging.

This is an important distinction, because generally the change is suggested before the code is thought
to be perfect, which is far more rare with mailing list based patch series contributions. This enables an
earlier conversation with the maintainers so that arriving at the proper solution is more of a
community effort. When code is proposed with a Pull Request and the maintainers or community
suggest a change, the patch series is generally not re-rolled, but instead the difference is pushed as a
new commit to the branch, moving the conversation forward with the context of the previous work
intact.

For instance, if you go back and look again at Pull Request final, you’ll notice that the contributor did
not rebase his commit and send another Pull Request. Instead they added new commits and pushed
them to the existing branch. This way if you go back and look at this Pull Request in the future, you can
easily find all of the context of why decisions were made. Pushing the “Merge” button on the site
purposefully creates a merge commit that references the Pull Request so that it’s easy to go back and
research the original conversation if necessary.

Keeping up with Upstream

If your Pull Request becomes out of date or otherwise doesn’t merge cleanly, you will want to fix it so
the maintainer can easily merge it. GitHub will test this for you and let you know at the bottom of
every Pull Request if the merge is trivial or not.

This pull request contains merge conflicts that must be resolved. -

Only those with write access to this repository can merge pull requests

Figure 97. Pull Request does not merge cleanly

If you see something like Pull Request does not merge cleanly, you’ll want to fix your branch so that it
turns green and the maintainer doesn’t have to do extra work.

You have two main options in order to do this. You can either rebase your branch on top of whatever
the target branch is (normally the master branch of the repository you forked), or you can merge the
target branch into your branch.

Most developers on GitHub will choose to do the latter, for the same reasons we just went over in the
previous section. What matters is the history and the final merge, so rebasing isn’t getting you much
other than a slightly cleaner history and in return is far more difficult and error prone.



If you want to merge in the target branch to make your Pull Request mergeable, you would add the
original repository as a new remote, fetch from it, merge the main branch of that repository into your
topic branch, fix any issues and finally push it back up to the same branch you opened the Pull Request
on.

For example, let’s say that in the “tonychacon” example we were using before, the original author
made a change that would create a conflict in the Pull Request. Let’s go through those steps.

$ 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 @), reused @ (delta 0)

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

* [new branch] master -> upstream/master

$ git merge upstream/master

Auto-merging blink.ino

CONFLICT (content): Merge conflict in blink.ino

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

$ vim blink.ino

$ git add blink.ino

$ git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master' \
into slower-blink

$ git push origin slow-blink
Counting objects: 6, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (6/6), done.
Writing objects: 100% (6/6), 682 bytes | @ bytes/s, done.
Total 6 (delta 2), reused @ (delta 0)
To https://github.com/tonychacon/blink
ef4725c..3c8d735 slower-blink -> slow-blink

@ Add the original repository as a remote named “upstream”
@ Fetch the newest work from that remote

® Merge the main branch into your topic branch

@ Fix the conflict that occurred

® Push back up to the same topic branch

Once you do that, the Pull Request will be automatically updated and re-checked to see if it merges



cleanly.

0 tonychacon commented 2 hours ago

I changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

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.

Figure 98. Pull Request now merges cleanly

One of the great things about Git is that you can do that continuously. If you have a very long-running
project, you can easily merge from the target branch over and over again and only have to deal with
conflicts that have arisen since the last time that you merged, making the process very manageable.

If you absolutely wish to rebase the branch to clean it up, you can certainly do so, but it is highly
encouraged to not force push over the branch that the Pull Request is already opened on. If other
people have pulled it down and done more work on it, you run into all of the issues outlined in Rizika
spojend s p eskladanim. Instead, push the rebased branch to a new branch on GitHub and open a
brand new Pull Request referencing the old one, then close the original.

References

Your next question may be “How do I reference the old Pull Request?”. It turns out there are many,
many ways to reference other things almost anywhere you can write in GitHub.

Let’s start with how to cross-reference another Pull Request or an Issue. All Pull Requests and Issues
are assigned numbers and they are unique within the project. For example, you can’t have Pull
Request #3 and Issue #3. If you want to reference any Pull Request or Issue from any other one, you
can simply put #<num> in any comment or description. You can also be more specific if the Issue or Pull
request lives somewhere else; write usernamef<num> if you’re referring to an Issue or Pull Request in a
fork of the repository you’re in, or username/repo#i<num> to reference something in another repository.

Let’s look at an example. Say we rebased the branch in the previous example, created a new pull
request for it, and now we want to reference the old pull request from the new one. We also want to
reference an issue in the fork of the repository and an issue in a completely different project. We can
fill out the description just like Cross references in a Pull Request..

[h} schacon:master tonychacon: rebase-blink Edit

Rebase previous Blink fix m

Write  Preview D Parsed a5 Markdown 4, Edit i fullscrsen
« Able to merge.

hese bra
This PR replaces #2 as a rebased branch instead automatic

You should also see 1 and of course

Though nothing compares to L 1

—— [“ov ]

Figure 99. Cross references in a Pull Request.



When we submit this pull request, we’ll see all of that rendered like Cross references rendered in a Pull
Request..

Rebase previous Blink fix

(71 opon [ ————

W Conversation 0 © Commits 2 [@) Files changed 1

® tonychacon commented just now

This PR replaces #2 as a rebased branch instead.
You should also see tonychacen#1 and of course schacon/kidgloves#2.

Though nothing compares to schacon/kidgloves#1

[j} tonychacon added some commits 4 hours ago

4) three seconds is better

4 remove trailing whitespace

Figure 100. Cross references rendered in a Pull Request.
Notice that the full GitHub URL we put in there was shortened to just the information needed.

Now if Tony goes back and closes out the original Pull Request, we can see that by mentioning it in the
new one, GitHub has automatically created a trackback event in the Pull Request timeline. This means
that anyone who visits this Pull Request and sees that it is closed can easily link back to the one that
superseded it. The link will look something like Cross references rendered in a Pull Request..

4p Merge remote-tracking branch ‘upstream/master' into slower-blink ==

R 4 tonychacon referenced this pull request 2 minutes ago
Rebase previous Blink fix #4 [ 11 Open |

° 4 tonychacon closed this just now

Closed with unmerged commits [ Delete branch

This pull request is closed, but the tonychacen:slow-blink branch has unmerged
commits.

Figure 101. Cross references rendered in a Pull Request.

In addition to issue numbers, you can also reference a specific commit by SHA-1. You have to specify a
full 40 character SHA-1, but if GitHub sees that in a comment, it will link directly to the commit. Again,
you can reference commits in forks or other repositories in the same way you did with issues.

Markdown

Linking to other Issues is just the beginning of interesting things you can do with almost any text box
on GitHub. In Issue and Pull Request descriptions, comments, code comments and more, you can use
what is called “GitHub Flavored Markdown”. Markdown is like writing in plain text but which is
rendered richly.

See An example of Markdown as written and as rendered. for an example of how comments or text
can be written and then rendered using Markdown.
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o, Mot weh tha ea, but wih the_cada. What is the problem?
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O git

Figure 102. An example of Markdown as written and as rendered.

GitHub Flavored Markdown

The GitHub flavor of Markdown adds more things you can do beyond the basic Markdown syntax.
These can all be really useful when creating useful Pull Request or Issue comments or descriptions.

Task Lists

The first really useful GitHub specific Markdown feature, especially for use in Pull Requests, is the Task
List. A task list is a list of checkboxes of things you want to get done. Putting them into an Issue or Pull
Request normally indicates things that you want to get done before you consider the item complete.

You can create a task list like this:

- [X] Write the code
- [ ] Write all the tests
- [ ] Document the code

If we include this in the description of our Pull Request or Issue, we’ll see it rendered like Task lists
rendered in a Markdown comment.

® tonychacon commented 4 hours ago

This PR replaces #2 as a rebased branch instead.

¥ Write the code
Write all the tests
Document the code

Figure 103. Task lists rendered in a Markdown comment.

This is often used in Pull Requests to indicate what all you would like to get done on the branch before
the Pull Request will be ready to merge. The really cool part is that you can simply click the checkboxes
to update the comment — you don’t have to edit the Markdown directly to check tasks off.

What’s more, GitHub will look for task lists in your Issues and Pull Requests and show them as
metadata on the pages that list them out. For example, if you have a Pull Request with tasks and you
look at the overview page of all Pull Requests, you can see how far done it is. This helps people break
down Pull Requests into subtasks and helps other people track the progress of the branch. You can see
an example of this in Task list summary in the Pull Request list..



i1 20pen 1 Ciosed Author ~ Labels ~ Milestones ~ Assignee + Sort +

1 Change blink time to four seconds
tonychacon

I Three seconds is better »s
tonychacon

Figure 104. Task list summary in the Pull Request list.

These are incredibly useful when you open a Pull Request early and use it to track your progress
through the implementation of the feature.

Code Snippets

You can also add code snippets to comments. This is especially useful if you want to present something
that you could try to do before actually implementing it as a commit on your branch. This is also often
used to add example code of what is not working or what this Pull Request could implement.

To add a snippet of code you have to “fence” it in backticks.

\

*‘java
for(int i=0 ; i <5 ; i++)

{

System.out.println("i is : " + i);

If you add a language name like we did there with java, GitHub will also try to syntax highlight the
snippet. In the case of the above example, it would end up rendering like Rendered fenced code
example..

Perhaps we should try somthing like:

for(int i=8 3 i ¢ 5 ; i+s)
{

System.out.println("i is : * + i);
}

Figure 105. Rendered fenced code example.

Quoting

If you’re responding to a small part of a long comment, you can selectively quote out of the other
comment by preceding the lines with the > character. In fact, this is so common and so useful that there
is a keyboard shortcut for it. If you highlight text in a comment that you want to directly reply to and
hit the r key, it will quote that text in the comment box for you.

The quotes look something like this:



> 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?

Once rendered, the comment will look like Rendered quoting example..

-
schacon commented 2 minutes ago Owner

That is the question—

Whether 'tis Nobler in the mind to suffer

The Slings and Arrows of outrageous Fortune,

Or to take Arms against a Sea of troubles,

And by opposing, end them? To die, to sleep—
No more; and by a sleep, to say we end

The Heart-ache, and the thousand Natural shocks
That Flesh is heir to?

0 TR T R

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?

Figure 106. Rendered quoting example.
Emoji

Finally, you can also use emoji in your comments. This is actually used quite extensively in comments
you see on many GitHub Issues and Pull Requests. There is even an emoji helper in GitHub. If you are
typing a comment and you start with a : character, an autocompleter will help you find what you’re
looking for.

N
| Write Preview Parsed as Markdown [ Edit in fullscreen

o

& oy
Era— 4
% black_joker selecting them
& smile
. Close and comment ﬁ
&) smiley

v

Figure 107. Emoji autocompleter in action.

Emojis take the form of :<name>: anywhere in the comment. For instance, you could write something
like this:

I :eyes: that :bug: and I :cold_sweat:.
:trophy: for :microscope: it.
:+1: and :sparkles: on this :ship:, it's :fire::poop:!

:clap::tada::panda_face:



When rendered, it would look something like Heavy emoji commenting..

0 tonychacon commented a minute ago

I ey that %, and | @.

Yror it

ol and |- onthis 55, it's i & !
e

Figure 108. Heavy emoji commenting.

Not that this is incredibly useful, but it does add an element of fun and emotion to a medium that is
otherwise hard to convey emotion in.

There are actually quite a number of web services that make use of emoji characters
these days. A great cheat sheet to reference to find emoji that expresses what you want
NOTE  to say can be found at:

http://www.emoji-cheat-sheet.com

Images

This isn’t technically GitHub Flavored Markdown, but it is incredibly useful. In addition to adding
Markdown image links to comments, which can be difficult to find and embed URLs for, GitHub allows
you to drag and drop images into text areas to embed them.

@ Write Preview D Parsed as Markdown &3, Edit in fullscreen

This is the wrong version of Git for the website:
s-m
selecting them

0 Write  Preview CI Parsed as Markdown [, Edit in fulscreen

This is the wrong version of Git for the website:

![git](https://cloud.githubusercontent.com/assets/7874698/4481741/7b87b8fe-49a2-11e4-817d-
8023b752b750.png)

selecting them

Nmi

Figure 109. Drag and drop images to upload them and auto-embed them.

If you look back at Cross references in a Pull Request., you can see a small “Parsed as Markdown” hint
above the text area. Clicking on that will give you a full cheat sheet of everything you can do with
Markdown on GitHub.

Maintaining a Project

Now that we’re comfortable contributing to a project, let’s look at the other side: creating, maintaining
and administering your own project.


http://www.emoji-cheat-sheet.com

Vytvo eninového repozita e

Let’s create a new repository to share our project code with. Start by clicking the “New repository”
button on the right-hand side of the dashboard, or from the + button in the top toolbar next to your
username as seen in The “New repository” dropdown..

Your repositories + New repository

You don't have any repositories yet!
Create your first repository or learn more about Git
and GitHub.

Figure 110. The “Your repositories” area.

@ schacon +- ¥ P

o New repository
ss

= | Import repository

&k New organization

Figure 111. The “New repository” dropdown.

This takes you to the “new repository” form:

Owner Repository name

&) ven -/ iosApp v
Great repository names are short and memorable. Need inspiration? How about drunken-dubstep.
Description (optional)

IS project for our mobile group

@ || Public
Anyone can see this repository. You choose who can commit.

Private
You choose who can see and commit to this repository.
Initialize this repository with a README
This will allow youto git clone the repository immediately. Skip this step it you have already run git init locally.

Add gitignore: None ~ Add a license: None ~

Create repository

Figure 112. The “new repository” form.

All you really have to do here is provide a project name; the rest of the fields are completely optional.
For now, just click the “Create Repository” button, and boom — you have a new repository on GitHub,
named <user>/<project_name>.

Since you have no code there yet, GitHub will show you instructions for how to create a brand-new Git
repository, or connect an existing Git project. We won’t belabor this here; if you need a refresher,
check out Zaklady prace se systémem Git.



Now that your project is hosted on GitHub, you can give the URL to anyone you want to share your
project with. Every project on GitHub is accessible over HTTP as
https://github.com/<user>/<project_name>, and over SSH as git@github.com:<user>/<project_name>. Git
can fetch from and push to both of these URLs, but they are access-controlled based on the credentials
of the user connecting to them.

It is often preferable to share the HTTP based URL for a public project, since the user
does not have to have a GitHub account to access it for cloning. Users will have to have

NOTE an account and an uploaded SSH key to access your project if you give them the SSH
URL. The HTTP one is also exactly the same URL they would paste into a browser to
view the project there.

P idavani spolupracovnik

If you’re working with other people who you want to give commit access to, you need to add them as
“collaborators”. If Ben, Jeff, and Louise all sign up for accounts on GitHub, and you want to give them
push access to your repository, you can add them to your project. Doing so will give them “push”
access, which means they have both read and write access to the project and Git repository.

Click the “Settings” link at the bottom of the right-hand sidebar.

@ lssues 7
i1 Pull Requests 3

EE Wiki

4~ Pulse

fli Graphs

¥, Settings
Figure 113. The repository settings link.

Then select “Collaborators” from the menu on the left-hand side. Then, just type a username into the
box, and click “Add collaborator.” You can repeat this as many times as you like to grant access to
everyone you like. If you need to revoke access, just click the “X” on the right-hand side of their row.

Options Collaborators Full access to the repository

Collaborators I Ben Straub
ac
hooks & Services

Jeff King
x

Loulse Corrigan
LouiseCorrigan

Figure 114. Repository collaborators.



Managing Pull Requests

Now that you have a project with some code in it and maybe even a few collaborators who also have
push access, let’s go over what to do when you get a Pull Request yourself.

Pull Requests can either come from a branch in a fork of your repository or they can come from
another branch in the same repository. The only difference is that the ones in a fork are often from
people where you can’t push to their branch and they can’t push to yours, whereas with internal Pull
Requests generally both parties can access the branch.

For these examples, let’s assume you are “tonychacon” and you’ve created a new Arduino code project
named “fade”.

Email Notifications

Someone comes along and makes a change to your code and sends you a Pull Request. You should get
an email notifying you about the new Pull Request and it should look something like Email notification
of a new Pull Request..

[fade] Wait longer to see the dimming effect better (#1) &

Scott Chacon <nofifications@github.com> 10:05 AM (0 minutes age) « -
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://qithub.con/schacon/fade patch-1
Or view, comment on, or merge it at:

https:/fgi )

Commit Summnry

- wait lenger to see the dimming effect better
File Changes

* Mfadeino (2)
Patch Links:

«+  hitps://github. 1.patch
« https:/fgithub. 1.diff

Reply to this email directly or view it on GitHub.

Figure 115. Email notification of a new Pull Request.

There are a few things to notice about this email. It will give you a small diffstat— a list of files that
have changed in the Pull Request and by how much. It gives you a link to the Pull Request on GitHub. It
also gives you a few URLs that you can use from the command line.

If you notice the line that says git pull <url> patch-1, this is a simple way to merge in a remote branch
without having to add a remote. We went over this quickly in Ziskani vzdalenych v tvi (checkout). If
you wish, you can create and switch to a topic branch and then run this command to merge in the Pull
Request changes.

The other interesting URLs are the .diff and .patch URLs, which as you may guess, provide unified diff
and patch versions of the Pull Request. You could technically merge in the Pull Request work with
something like this:



$ curl http://github.com/tonychacon/fade/pull/1.patch | git am

Collaborating on the Pull Request

As we covered in The GitHub Flow, you can now have a conversation with the person who opened the
Pull Request. You can comment on specific lines of code, comment on whole commits or comment on
the entire Pull Request itself, using GitHub Flavored Markdown everywhere.

Every time someone else comments on the Pull Request you will continue to get email notifications so
you know there is activity happening. They will each have a link to the Pull Request where the activity
is happening and you can also directly respond to the email to comment on the Pull Request thread.

"
schacon commented a minute age
| ai

| think this is a really good idea and you should definitely merge it

0 2 tonychacon commented 20 seconds ago Owner

You're probably right.

Figure 116. Responses to emails are included in the thread.

Once the code is in a place you like and want to merge it in, you can either pull the code down and
merge it locally, either with the git pull <url> <branch>syntax we saw earlier, or by adding the fork as
a remote and fetching and merging.

If the merge is trivial, you can also just hit the “Merge” button on the GitHub site. This will do a “non-
fast-forward” merge, creating a merge commit even if a fast-forward merge was possible. This means
that no matter what, every time you hit the merge button, a merge commit is created. As you can see in
Merge button and instructions for merging a Pull Request manually., GitHub gives you all of this
information if you click the hint link.

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 B

Step 1: From your project repository, check out a new branch and test the changes.

git checkout -b schacon-patch-1 master B
git pull https://github.com/schacon/fade.git patch-1
Step 2: Merge the changes and update on GitHub.
git checkout master B
i o-F

git merge --no-Ff schacon-patch-1
git push origin master

Figure 117. Merge button and instructions for merging a Pull Request manually.

If you decide you don’t want to merge it, you can also just close the Pull Request and the person who
opened it will be notified.



Pull Request Refs

If you're dealing with a lot of Pull Requests and don’t want to add a bunch of remotes or do one time
pulls every time, there is a neat trick that GitHub allows you to do. This is a bit of an advanced trick
and we’ll go over the details of this a bit more in The Refspec, but it can be pretty useful.

GitHub actually advertises the Pull Request branches for a repository as sort of pseudo-branches on the
server. By default you don’t get them when you clone, but they are there in an obscured way and you
can access them pretty easily.

To demonstrate this, we’re going to use a low-level command (often referred to as a “plumbing”
command, which we’ll read about more in Plumbing and Porcelain) called 1s-remote. This command is
generally not used in day-to-day Git operations but it’s useful to show us what references are present
on the server.

If we run this command against the “blink” repository we were using earlier, we will get a list of all the
branches and tags and other references in the repository.

$ git 1s-remote https://github.com/schacon/blink
10d539600d86723087810ec636870a504f4fee4dHEAD
10d539600d86723087810ec636870a504f4feeddrefs/heads/master
6a83107c62950be9453aac297bb0193fd743cdberefs/pull/1/head
afe83c2d1a70674c9505cc1d8b7d380d5e076ed3refs/pull/1/merge
3¢8d735ee16296c242be7a9742ebfbc2665adecTrefs/pull/2/head
15¢9f48097332758462ab2066bbad9fe8dcf@3drefs/pull/2/merge
a5a7751a33b7e86c5e9bb07b26001bb17d775d1arefs/pull/4/head
31a45fc257e8433c8d8804e3e848cf61c9d3166crefs/pull/4/merge

Of course, if you’re in your repository and you run git 1s-remote origin or whatever remote you want
to check, it will show you something similar to this.

If the repository is on GitHub and you have any Pull Requests that have been opened, you’ll get these
references that are prefixed with refs/pull/. These are basically branches, but since they’re not under
refs/heads/ you don’t get them normally when you clone or fetch from the server —the process of
fetching ignores them normally.

There are two references per Pull Request - the one that ends in /head points to exactly the same
commit as the last commit in the Pull Request branch. So if someone opens a Pull Request in our
repository and their branch is named bug-fix and it points to commit a5a775, then in our repository we
will not have a bug-fix branch (since that’s in their fork), but we will have pull/<pr#>/head that points
to aba775. This means that we can pretty easily pull down every Pull Request branch in one go without
having to add a bunch of remotes.

Now, you could do something like fetching the reference directly.



$ git fetch origin refs/pull/958/head
From https://github.com/1ibgit2/1ibgit2
* branch refs/pull/958/head -> FETCH_HEAD

This tells Git, “Connect to the origin remote, and download the ref named refs/pul1/958/head.” Git
happily obeys, and downloads everything you need to construct that ref, and puts a pointer to the
commit you want under .git/FETCH_HEAD. You can follow that up with git merge FETCH_HEAD into a
branch you want to test it in, but that merge commit message looks a bit weird. Also, if you’re
reviewing a lot of pull requests, this gets tedious.

There’s also a way to fetch all of the pull requests, and keep them up to date whenever you connect to
the remote. Open up .git/config in your favorite editor, and look for the origin remote. It should look
a bit like this:

[remote "origin"]
url = https://qgithub.com/1ibgit2/1ibgit2
fetch = +refs/heads/*:refs/remotes/origin/*

That line that begins with fetch = is a “refspec.” It’s a way of mapping names on the remote with
names in your local .git directory. This particular one tells Git, "the things on the remote that are
under refs/heads should go in my local repository under refs/remotes/origin."” You can modify this
section to add another refspec:

[remote "origin"]
url = https://github.com/1ibgit2/1ibgit2.qit
fetch = +refs/heads/*:refs/remotes/origin/*
fetch = +refs/pull/*/head:refs/remotes/origin/pr/*

That last line tells Git, “All the refs that look like refs/pull/123/head should be stored locally like
refs/remotes/origin/pr/123.” Now, if you save that file, and do a 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

#

Now all of the remote pull requests are represented locally with refs that act much like tracking
branches; they’re read-only, and they update when you do a fetch. This makes it super easy to try the
code from a pull request locally:



$ git checkout pr/2

Checking out files: 100% (3769/3769), done.

Branch pr/2 set up to track remote branch pr/2 from origin.
Switched to a new branch 'pr/2'

The eagle-eyed among you would note the head on the end of the remote portion of the refspec. There’s
also a refs/pull/#/merge ref on the GitHub side, which represents the commit that would result if you
push the “merge” button on the site. This can allow you to test the merge before even hitting the
button.

Pull Requests on Pull Requests

Not only can you open Pull Requests that target the main or master branch, you can actually open a Pull
Request targeting any branch in the network. In fact, you can even target another Pull Request.

If you see a Pull Request that is moving in the right direction and you have an idea for a change that
depends on it or you’re not sure is a good idea, or you just don’t have push access to the target branch,
you can open a Pull Request directly to it.

When you go to open a Pull Request, there is a box at the top of the page that specifies which branch
you’re requesting to pull to and which you’re requesting to pull from. If you hit the “Edit” button at the
right of that box you can change not only the branches but also which fork.

Figure 118. Manually change the Pull Request target fork and branch.

Here you can fairly easily specify to merge your new branch into another Pull Request or another fork
of the project.

Mentions and Notifications

GitHub also has a pretty nice notifications system built in that can come in handy when you have
questions or need feedback from specific individuals or teams.

In any comment you can start typing a @ character and it will begin to autocomplete with the names
and usernames of people who are collaborators or contributors in the project.



%l
B Write Preview D Parsed as Markdown 1) Edit in fullscreen

@

ben Ben Straub

petf Jeif King

jlehmann Jens Lenmann
selecting them

LouiseCorrigan Louise Corrigan

Close and comment

Figure 119. Start typing @ to mention someone.

You can also mention a user who is not in that dropdown, but often the autocompleter can make it
faster.

Once you post a comment with a user mention, that user will be notified. This means that this can be a
really effective way of pulling people into conversations rather than making them poll. Very often in
Pull Requests on GitHub people will pull in other people on their teams or in their company to review
an Issue or Pull Request.

If someone gets mentioned on a Pull Request or Issue, they will be “subscribed” to it and will continue
getting notifications any time some activity occurs on it. You will also be subscribed to something if you
opened it, if you’re watching the repository or if you comment on something. If you no longer wish to
receive notifications, there is an “Unsubscribe” button on the page you can click to stop receiving
updates on it.

Notifications

4x Unsubscribe

You're receiving notifications
because you commented.

Figure 120. Unsubscribe from an Issue or Pull Request.

The Notifications Page

When we mention “notifications” here with respect to GitHub, we mean a specific way that GitHub
tries to get in touch with you when events happen and there are a few different ways you can
configure them. If you go to the “Notification center” tab from the settings page, you can see some of
the options you have.



4 tonychacon How you receive notifications

Participating
e When you participate in a conversation or someone brings you in with an @mention.
@Email & Web

Notification center Watching
Updates 1o any repositories o threads you're watching
“Email & Web

Notification email

Primary email address
tchacon@example.com i Save

Custom routing

You can send notifications (o different verified email addresses depending on the organization that awns the repusiory.

Figure 121. Notification center options.

The two choices are to get notifications over “Email” and over “Web” and you can choose either,
neither or both for when you actively participate in things and for activity on repositories you are
watching.

Web Notifications

Web notifications only exist on GitHub and you can only check them on GitHub. If you have this option
selected in your preferences and a notification is triggered for you, you will see a small blue dot over
your notifications icon at the top of your screen as seen in Notification center..

o Explore Gist Blog Help Qronychacon 4+ L B B

Q Notifications @ Walching Mark all as read

Unread (¥ mycorpiprojects v
Participating 3 O SFCorporate Housing Search = “ v

All notifications

gitigit-sem.com v

@ Front Page ® “« v

schaconblink v
@ ToBeor Not To Be ©f so v

| Three seconds is better ¢ “ v

Figure 122. Notification center.

If you click on that, you will see a list of all the items you have been notified about, grouped by project.
You can filter to the notifications of a specific project by clicking on its name in the left hand sidebar.
You can also acknowledge the notification by clicking the checkmark icon next to any notification, or
acknowledge all of the notifications in a project by clicking the checkmark at the top of the group.
There is also a mute button next to each checkmark that you can click to not receive any further
notifications on that item.

All of these tools are very useful for handling large numbers of notifications. Many GitHub power
users will simply turn off email notifications entirely and manage all of their notifications through this
screen.

Email Notifications

Email notifications are the other way you can handle notifications through GitHub. If you have this
turned on you will get emails for each notification. We saw examples of this in Comments sent as email
notifications and Email notification of a new Pull Request.. The emails will also be threaded properly,



which is nice if you’re using a threading email client.

There is also a fair amount of metadata embedded in the headers of the emails that GitHub sends you,
which can be really helpful for setting up custom filters and rules.

For instance, if we look at the actual email headers sent to Tony in the email shown in Email
notification of a new Pull Request., we will see the following among the information sent:

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

Vystup obsahuje adu zajimavych informaci. If you want to highlight or re-route emails to this
particular project or even Pull Request, the information in Message-ID gives you all the data in
<user>/<project>/<type>/<id> format. If this were an issue, for example, the <type> field would have
been “issues” rather than “pull”.

The List-Post and List-Unsubscribe fields mean that if you have a mail client that understands those,
you can easily post to the list or “Unsubscribe” from the thread. That would be essentially the same as
clicking the “mute” button on the web version of the notification or “Unsubscribe” on the Issue or Pull
Request page itself.

It’s also worth noting that if you have both email and web notifications enabled and you read the email
version of the notification, the web version will be marked as read as well if you have images allowed
in your mail client.

Special Files

There are a couple of special files that GitHub will notice if they are present in your repository.

README

The first is the README file, which can be of nearly any format that GitHub recognizes as prose. For
example, it could be README, README.md, README.asciidoc, etc. If GitHub sees a README file in your
source, it will render it on the landing page of the project.

Many teams use this file to hold all the relevant project information for someone who might be new to
the repository or project. This generally includes things like:

* What the project is for



* How to configure and install it

* An example of how to use it or get it running
* The license that the project is offered under
* How to contribute to it

Since GitHub will render this file, you can embed images or links in it for added ease of understanding.

CONTRIBUTING

The other special file that GitHub recognizes is the CONTRIBUTING file. If you have a file named
CONTRIBUTING with any file extension, GitHub will show Opening a Pull Request when a CONTRIBUTING
file exists. when anyone starts opening a Pull Request.

Please review the guidelines for contributing to this repository.

-
" We can't automatically
merge these branches.

selectin g them

Figure 123. Opening a Pull Request when a CONTRIBUTING file exists.

The idea here is that you can specify specific things you want or don’t want in a Pull Request sent to
your project. This way people may actually read the guidelines before opening the Pull Request.

Project Administration

Generally there are not a lot of administrative things you can do with a single project, but there are a
couple of items that might be of interest.

Changing the Default Branch

If you are using a branch other than “master” as your default branch that you want people to open Pull
Requests on or see by default, you can change that in your repository’s settings page under the
“Options” tab.

‘ Options Settings

Coll

Webhooks & Services fade

Deploy keys

Figure 124. Change the default branch for a project.

Simply change the default branch in the dropdown and that will be the default for all major operations
from then on, including which branch is checked out by default when someone clones the repository.



Transferring a Project

If you would like to transfer a project to another user or an organization in GitHub, there is a “Transfer
ownership” option at the bottom of the same “Options” tab of your repository settings page that allows
you to do this.

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

Figure 125. Transfer a project to another GitHub user or Organization.

This is helpful if you are abandoning a project and someone wants to take it over, or if your project is
getting bigger and want to move it into an organization.

Not only does this move the repository along with all its watchers and stars to another place, it also
sets up a redirect from your URL to the new place. It will also redirect clones and fetches from Git, not
just web requests.

Managing an organization

In addition to single-user accounts, GitHub has what are called Organizations. Like personal accounts,
Organizational accounts have a namespace where all their projects exist, but many other things are
different. These accounts represent a group of people with shared ownership of projects, and there are
many tools to manage subgroups of those people. Normally these accounts are used for Open Source
groups (such as “perl” or “rails”) or companies (such as “google” or “twitter”).

Organization Basics

An organization is pretty easy to create; just click on the “+” icon at the top-right of any GitHub page,
and select “New organization” from the menu.

mben +- ¥ B

New repository

&% New organization

Figure 126. The “New organization” menu item.



First you’ll need to name your organization and provide an email address for a main point of contact
for the group. Then you can invite other users to be co-owners of the account if you want to.

Follow these steps and you’ll soon be the owner of a brand-new organization. Like personal accounts,
organizations are free if everything you plan to store there will be open source.

As an owner in an organization, when you fork a repository, youw’ll have the choice of forking it to your
organization’s namespace. When you create new repositories you can create them either under your
personal account or under any of the organizations that you are an owner in. You also automatically
“watch” any new repository created under these organizations.

Just like in Your Avatar, you can upload an avatar for your organization to personalize it a bit. Also just
like personal accounts, you have a landing page for the organization that lists all of your repositories
and can be viewed by other people.

Now let’s cover some of the things that are a bit different with an organizational account.

Teams

Organizations are associated with individual people by way of teams, which are simply a grouping of
individual user accounts and repositories within the organization and what kind of access those
people have in those repositories.

For example, say your company has three repositories: frontend, backend, and deployscripts. You’d
want your HTML/CSS/JavaScript developers to have access to frontend and maybe backend, and your
Operations people to have access to backend and deployscripts. Teams make this easy, without having
to manage the collaborators for every individual repository.

The Organization page shows you a simple dashboard of all the repositories, users and teams that are
under this organization.

m chaconcorp People

E dragonchacon
Dragon Chacon

Filters ~

deployscripts

scripts for deployment

backend *0 Lo
Backend Code Teams

frontend #*0 ko
Frontend Code
Frontend Developers

Ops

Create new team

Figure 127. The Organization page.

To manage your Teams, you can click on the Teams sidebar on the right hand side of the page in The
Organization page.. This will bring you to a page you can use to add members to the team, add



repositories to the team or manage the settings and access control levels for the team. Each team can
have read only, read/write or administrative access to the repositories. You can change that level by
clicking the “Settings” button in The Team page..

LY chaconcorp £ People 3 (& Teams 3 = Auditlog
Repositories
Frontend Developers m
This team has no description — Edit
tonychacon
2 2
schacon
Remove

Scott Chacon
Leave £ Settings

This team grants Admin access: members can
read from, push to, and add colaborators to the
team's repositories.

Figure 128. The Team page.
When you invite someone to a team, they will get an email letting them know they’ve been invited.

Additionally, team @mentions (such as @acmecorp/frontend) work much the same as they do with
individual users, except that all members of the team are then subscribed to the thread. This is useful
if you want the attention from someone on a team, but you don’t know exactly who to ask.

A user can belong to any number of teams, so don’t limit yourself to only access-control teams. Special-
interest teams like ux, css, or refactoring are useful for certain kinds of questions, and others like 1egal
and colorblind for an entirely different kind.

Audit Log

Organizations also give owners access to all the information about what went on under the
organization. You can go to the Audit Log tab and see what events have happened at an organization
level, who did them and where in the world they were done.

LU chaconcorp @Pecple s FTeams s =Auditlog

Recent events Filters ~

[5] Yesterday's activity
BB Feooncreon nomer Ep—
addod themselves 1o the chaconcorpiops tear & Organization mombarship
schacon
o th 0 the ch ops | ember
v e piops e D) Fsposioey management
tanychacon =
Q\ nychacor 2 Billng updatos. —
ME: rvited cregonchacon b the chaconcon oganization
P Hook activly
tonychacon
Q, ) France & orginvite_momber 16 hours ago
e sehacon (0 the ehaCONCOM organization
tanychacon
France ) toam.add_repostory
gave chacancarpiops access to chacancorpibackand
tenychacon L]
.} ny France [ team.add_repository
gave
@ oo ———
0 tonychacon —
created the repository chacancorpideployseripts:
tonychacon
0 i France
created the repos tary chacencerpbackend

Figure 129. The Audit log.



You can also filter down to specific types of events, specific places or specific people.

Scripting GitHub

So now we’ve covered all of the major features and workflows of GitHub, but any large group or
project will have customizations they may want to make or external services they may want to
integrate.

Luckily for us, GitHub is really quite hackable in many ways. In this section we’ll cover how to use the
GitHub hooks system and its API to make GitHub work how we want it to.

Hooks

The Hooks and Services section of GitHub repository administration is the easiest way to have GitHub
interact with external systems.

Services

First we’ll take a look at Services. Both the Hooks and Services integrations can be found in the Settings
section of your repository, where we previously looked at adding Collaborators and changing the
default branch of your project. Under the “Webhooks and Services” tab you will see something like
Services and Hooks configuration section..

Options Webhooks Add webhook
Coliaborators
Wabhooks allow extemal sarvices to be notfied when certain events happen on GitHub. When the specified events
happen, we'l send a POST request to each of the URLS you provide. Leam mare in our Webhooks Guide
Webhooks & Services
Deploy keys
Services i Add service -

Avallable Services

pre-built integrations that perform certain actions
check out our Service Hooks Guide.
‘email

Figure 130. Services and Hooks configuration section.

There are dozens of services you can choose from, most of them integrations into other commercial
and open source systems. Most of them are for Continuous Integration services, bug and issue trackers,
chat room systems and documentation systems. We’ll walk through setting up a very simple one, the
Email hook. If you choose “email” from the “Add Service” dropdown, you’ll get a configuration screen
like Email service configuration..



Options Services / Add Email

Collaborators
Install Notes
‘Webhooks & Services
1. address Whitespace separated email addressss (at most two)
2. secret fills out the Approved header to automatically approve the message in a read-only or moderated
mailing list.
3. send_from_author uses the commit author email address in the From address of the email

Deploy keys

Address

tehacon@example.com

Secret

Send from author

Figure 131. Email service configuration.

In this case, if we hit the “Add service” button, the email address we specified will get an email every
time someone pushes to the repository. Services can listen for lots of different types of events, but most
only listen for push events and then do something with that data.

If there is a system you are using that you would like to integrate with GitHub, you should check here
to see if there is an existing service integration available. For example, if you’re using Jenkins to run
tests on your codebase, you can enable the Jenkins builtin service integration to kick off a test run
every time someone pushes to your repository.

Zasuvné moduly

If you need something more specific or you want to integrate with a service or site that is not included
in this list, you can instead use the more generic hooks system. GitHub repository hooks are pretty
simple. You specify a URL and GitHub will post an HTTP payload to that URL on any event you want.

Generally the way this works is you can setup a small web service to listen for a GitHub hook payload
and then do something with the data when it is received.

To enable a hook, you click the “Add webhook” button in Services and Hooks configuration section..
This will bring you to a page that looks like Web hook configuration..

Options Webhooks / Add webhook

Collaborators We'll send a POST request o the URL below with details of any subscribed events. You can also specily which data

format you'd like to receive (JSON, x-wa-fors -urlencoded, fe). More information can be found in our developer

‘Webhooks & Services documentation.

Deploy keys
Payload URL *

Content type

application/json

Secret

Which events would you like to trigger this webhook?
@ Just the push event
Send me everything.

Let me select individual events.

¥ Active
We will deliver event details when this hook s triggered.

Figure 132. Web hook configuration.

The configuration for a web hook is pretty simple. In most cases you simply enter a URL and a secret



key and hit “Add webhook”. There are a few options for which events you want GitHub to send you a
payload for — the default is to only get a payload for the push event, when someone pushes new code to
any branch of your repository.

Let’s see a small example of a web service you may set up to handle a web hook. We’ll use the Ruby
web framework Sinatra since it’s fairly concise and you should be able to easily see what we’re doing.

Let’s say we want to get an email if a specific person pushes to a specific branch of our project
modifying a specific file. We could fairly easily do that with code like this:

require 'sinatra’
require 'json'
require 'mail’

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON

# gather the data we're looking for
pusher = push["pusher"]["name"]
branch = push["ref"]

# get a list of all the files touched
files = push["commits"].map do |commit]|
commit[ 'added'] + commit[ 'modified'] + commit['removed']
end
files = files.flatten.uniq

# check for our criteria

if pusher == 'schacon' &&
branch == 'ref/heads/special-branch’ &&
files.include?('special-file.txt")

Mail.deliver do

from "tchacon@example.com'
to "tchacon@example.com'
subject 'Scott Changed the File'
body "ALARM"
end
end
end

Here we’re taking the JSON payload that GitHub delivers us and looking up who pushed it, what
branch they pushed to and what files were touched in all the commits that were pushed. Then we
check that against our criteria and send an email if it matches.

In order to develop and test something like this, you have a nice developer console in the same screen



where you set the hook up. You can see the last few deliveries that GitHub has tried to make for that
webhook. For each hook you can dig down into when it was delivered, if it was successful and the body
and headers for both the request and the response. This makes it incredibly easy to test and debug
your hooks.

Recent Deliveries

A 4aeae2B0-4e3B-1le4-9bac-c130e992644b
v aff20880-4e37-11e4-9089-35319435008b
v 9837680-4e37-11e4-9508-227d13b2ccfc

Request Response m (@ Completed in 0.61 seconds. 3 Redeliver
Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64a191@

X-GitHub-Delivery: 98f376808-4e37-11e4-9588-227d13b2ccfc
X-GitHub-Event: push

Payload

{
"ref": "refs/heads/remove-whitespace”,
"before": "99d4feSbffaf827f8ade7cde@@cbbdab@6a35eds”,
“after": "9378abc3349331bac7e4c3c78c1ObcB468cleled”,
"created": false,
"deleted": false,
“forced": false,
"base_ref": null,
“compare”: "https://github.com/tonychacon/fade/compare/99dafesbffaf...9370a6c33493",
“commits”: [
{
"id": "9370a6c3349331bac7edc3c78c18bcB460c1e3e8”,
“distinct”: true,
"message”: “"remove whitespace”,
“timestamp®: “2814-18-87T17:35:22+82:080",
"url": "httos://eithub.com/tonvchacon/fade/commit/937@a6c3349331bac7edc3c78c18bcB46@c

Figure 133. Web hook debugging information.
The other great feature of this is that you can redeliver any of the payloads to test your service easily.

For more information on how to write webhooks and all the different event types you can listen for, go
to the GitHub Developer documentation at https://developer.github.com/webhooks/

The GitHub API

Services and hooks give you a way to receive push notifications about events that happen on your
repositories, but what if you need more information about these events? What if you need to automate
something like adding collaborators or labeling issues?

This is where the GitHub API comes in handy. GitHub has tons of API endpoints for doing nearly
anything you can do on the website in an automated fashion. In this section we’ll learn how to
authenticate and connect to the API, how to comment on an issue and how to change the status of a
Pull Request through the APIL.

Zakladni pou iti

The most basic thing you can do is a simple GET request on an endpoint that doesn’t require
authentication. This could be a user or read-only information on an open source project. For example,
if we want to know more about a user named “schacon”, we can run something like this:


https://developer.github.com/webhooks/

$ 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": "2008-01-27T17:19:287",
"updated_at": "2014-06-10702:37:23Z"

There are tons of endpoints like this to get information about organizations, projects, issues,
commits —just about anything you can publicly see on GitHub. You can even use the API to render
arbitrary Markdown or find a .gitignore template.

$ curl https://api.github.com/gitignore/templates/Java
{

"name": "Java",
"source": "*.class

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
* . jar
*.war
*.ear

# virtual machine crash logs, see http://www.java.com/en/download/help/error_hotspot.xml
hs_err_pid*

}

Commenting on an Issue

However, if you want to do an action on the website such as comment on an Issue or Pull Request or if
you want to view or interact with private content, you’ll need to authenticate.

There are several ways to authenticate. You can use basic authentication with just your username and
password, but generally it’s a better idea to use a personal access token. You can generate this from the
“Applications” tab of your settings page.



4> tonychacon Developer applications Register new application

Do you want to develop an application that uses the GitHub API? Register an application 1o genarate OAuth tokens.

Personal access tokens Generate new token

Authorized applications.

Ll chaconcorp

GitHub applications
‘These are applications developed and owned by GitHub, Inc. They have full acoess to your GitHub account.

GitHub Team Revoke

Figure 134. Generate your access token from the “Applications” tab of your settings page.

It will ask you which scopes you want for this token and a description. Make sure to use a good
description so you feel comfortable removing the token when your script or application is no longer
used.

GitHub will only show you the token once, so be sure to copy it. You can now use this to authenticate in
your script instead of using a username and password. This is nice because you can limit the scope of
what you want to do and the token is revocable.

This also has the added advantage of increasing your rate limit. Without authenticating, you will be
limited to 60 requests per hour. If you authenticate you can make up to 5,000 requests per hour.

So let’s use it to make a comment on one of our issues. Let’s say we want to leave a comment on a
specific issue, Issue #6. To do so we have to do an HTTP POST request to
repos/<user>/<repo>/issues/<num>/comments with the token we just generated as an Authorization
header.

$ curl -H "Content-Type: application/json" \
-H "Authorization: token TOKEN" \
--data '{"body":"A new comment, :+1:"}' \
https://api.github.com/repos/schacon/blink/issues/6/comments

"id": 58322100,
"html_url": "https://github.com/schacon/blink/issues/6#issuecomment-58322100",

"user": {
"login": "tonychacon",
"id": 7874698,
"avatar_url": "https://avatars.githubusercontent.com/u/78746987?v=2",
“type": "User",
I
"created_at": "2014-10-08T07:48:197",
"updated_at": "2014-10-08T07:48:19Z2",
"body": "A new comment, :+1:"



Now if you go to that issue, you can see the comment that we just successfully posted as in A comment
posted from the GitHub API..

0 tonychacon commented just now

A new comment, fy

Figure 135. A comment posted from the GitHub API.

You can use the API to do just about anything you can do on the website —creating and setting
milestones, assigning people to Issues and Pull Requests, creating and changing labels, accessing
commit data, creating new commits and branches, opening, closing or merging Pull Requests, creating
and editing teams, commenting on lines of code in a Pull Request, searching the site and on and on.

Changing the Status of a Pull Request

There is one final example we’ll look at since it’s really useful if you're working with Pull Requests.
Each commit can have one or more statuses associated with it and there is an API to add and query
that status.

Most of the Continuous Integration and testing services make use of this API to react to pushes by
testing the code that was pushed, and then report back if that commit has passed all the tests. You
could also use this to check if the commit message is properly formatted, if the submitter followed all
your contribution guidelines, if the commit was validly signed — any number of things.

Let’s say you set up a webhook on your repository that hits a small web service that checks for a
Signed-off-by string in the commit message.



require 'httparty'
require 'sinatra’
require 'json'

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON
repo_name = push[ 'repository']['full_name']

# look through each commit message
push["commits"].each do |commit]|

# look for a Signed-off-by string
if /Signed-off-by/.match commit[ ‘message’]
state = 'success'
description = 'Successfully signed off!'
else
state = 'failure'
description = "No signoff found.'
end

# post status to GitHub
sha = commit["id"]
status_url = "https://api.qgithub.com/repos/#{repo_name}/statuses/#{sha}"
status = {
"state" => state,
"description" => description,
"target_url" => "http://example.com/how-to-signoff",
"context" => "validate/signoff"
}
HTTParty.post(status_url,
:body => status.to_json,
theaders => {
"Content-Type' => 'application/json',
"User-Agent' => '"tonychacon/signoff',
"Authorization' => "token #{ENV['TOKEN']}" }
)
end
end

Hopefully this is fairly simple to follow. In this web hook handler we look through each commit that
was just pushed, we look for the string Signed-off-by in the commit message and finally we POST via
HTTP to the /repos/<user>/<repo>/statuses/<commit_sha> API endpoint with the status.

In this case you can send a state (success, failure, error), a description of what happened, a target URL
the user can go to for more information and a “context” in case there are multiple statuses for a single



commit. For example, a testing service may provide a status and a validation service like this may also
provide a status — the “context” field is how they’re differentiated.

If someone opens a new Pull Request on GitHub and this hook is set up, you may see something like
Commit status via the API..

ﬁ:
B schacon commented 33 minute

Removing whitespace in the files.

[} schacon added some commits 31 minutes ago

B properly signed off - v
& forgot to sign off

Add more commits by pushing to the branch on

X Failed — No signoff found. - Details

Merge with caution!
You can also merge branches on the command line

@ < Merge pull request

Figure 136. Commit status via the APL

You can now see a little green check mark next to the commit that has a “Signed-off-by” string in the
message and a red cross through the one where the author forgot to sign off. You can also see that the
Pull Request takes the status of the last commit on the branch and warns you if it is a failure. This is
really useful if you’re using this API for test results so you don’t accidentally merge something where
the last commit is failing tests.

Octokit

Though we’ve been doing nearly everything through curl and simple HTTP requests in these examples,
several open-source libraries exist that make this API available in a more idiomatic way. At the time of
this writing, the supported languages include Go, Objective-C, Ruby, and .NET. Check out
http://github.com/octokit for more information on these, as they handle much of the HTTP for you.

Hopefully these tools can help you customize and modify GitHub to work better for your specific
workflows. For complete documentation on the entire API as well as guides for common tasks, check
out https://developer.github.com.

Shrnuti

Te wu jsteu ivatelem GitHubu. Umite vytvo itu et, spravovat organizaci, vytva etrepozitd ea
odesilat do nich (push), p ispivat do projekt jinychlidiap ijimatp isp vky od ostatnich.Vdal i
kapitole se nau ite pou ivat mocn j 1 ndstroje a naleznete v ni tipy pro zvladnuti slo it j ich
situaci,co zvasud 14 mistra Gitu.


http://github.com/octokit
https://developer.github.com

Git Tools

Do této chvile jste sta ili poznat v t inu ka dodennich p ikaz a pracovnich postup , které
budete p 1 praci se zdrojovym kédem pot ebovat k ovlddani a sprdv repozitd e Git. Zvladli jste
zakladni ukony sledovani a zapisovani soubor a pochopili jste p ednosti p ipravy soubor k
zapsaniisnadnéhovytvd eniaza le ovaniv tvi

Nyni poznate n kolik velmi U innych ndstroj , které vam Git nabizi. Pravd podobn je nebudete
pou ivatka dyden,alep estosevdm mohou asod asu hodit.

Revision Selection

Systém Git umo uje ur itjednotlivé revize nebo interval revizin kolika zp soby. Neni nezbytn
nutné, abyste je v echny znali, ale mohou bytu ite né.

Jednotlivé revize

Revizi m ete samoz ejm specifikovat na zaklad otisku SHA-1, jen ji byl p id len. Existuji
v akiu ivatelsky p fjemn j 1izp soby, jak ozna it konkrétni revizi. Tato 4ast uvede n kolik
r znychzp sob ,jaklzeur itjednu konkrétnirevizi.

Short SHA-1

Git is smart enough to figure out what commit you meant to type if you provide the first few
characters, as long as your partial SHA-1 is at least four characters long and unambiguous - that is,
only one object in the current repository begins with that partial SHA-1.

Pokud si chcete nap iklad prohlédnout konkrétni revizi, ekn me, e spustite p ikaz git log a
ur iterevizi,doni jstevlo iliur itou funkci:



$ git log

commit 734713bc047d87bf7eac9674765ae793478¢50d3
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Jan 2 18:32:33 2009 -0800

fixed refs handling, added gc auto, updated tests

commit d921970aadf@3b3cf@e71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs'’

commit 1c002dd4b536e7479fe34593e72e6cb6c1819e53b
Author: Scott Chacon <schacon@gmail.com>
Date:  Thu Dec 11 14:58:32 2008 -0800

added some blame and merge stuff

In this case, choose 1c002dd. ... If you git show that commit, the following commands are equivalent
(assuming the shorter versions are unambiguous):

$ git show 1c002dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
$ git show 1c002d

Git doka e identifikovat kratkou, jednozna nou zkratku hodnoty SHA-1. Zaddate-li k p ikazu git log
parametr --abbrev-commit, vystup bude pou ivat krat i hodnoty, ale pouze v jednozna ném tvaru.
Standardn se pou iva sedm znak ,av akje-litokv 1lijednozna nosti hodnoty SHA-1 nezbytné,
bude pou itoznak vice:

$ git log --abbrev-commit --pretty=oneline
ca82abd changed the version number

085bb3b removed unnecessary test code
al1bef@ first commit

Osma desetznak v t inoubohat sta I, abybyla hodnota vramciprojektujednozna na.

As an example, the Linux kernel, which is a pretty large project with over 450k commits and 3.6
million objects, has no two objects whose SHA-1s overlap more than the first 11 characters.



A SHORT NOTE ABOUT SHA-1

N kte I u ivatelé byvaji zmateni, e mohou mit v repozitd i—shodou
okolnosti — dva objekty, které maji stejnou hodnotu SHA-1 otisku. Co te ?

Pokud ndhodou zapi ete objekt, ktery ma stejnou hodnotu SHA-1 otisku jako
p edchozi objekt ve va em repozita i, Gitu wuvidip edchozi objekt v databazi Git
a bude p edpokladat, e u byl zapsan. Pokud se n kdy v budoucnosti pokusite
znovu provést checkout tohoto objektu, v dy dostanete data prvniho objektu.

M 1li bychom v ak také ici, jak moc je nepravd podobné, e takova situace
nastane. Otisk SHA-1 ma 20 byt , neboli 160 bit . The number of randomly hashed
objects needed to ensure a 50% probability of a single collision is about 2* (the formula
for determining collision probabilityisp = (n(n-1)/2) * (1/2AM160)). 2% is 1.2 x 10" or 1
million billion billion. To je 1200nasobek po tuv ech zrnek pisku na celé Zemi.

NOTE

Abystesiud lalip edstavuy,jakje nepravd podobné, e dojde ke kolizi hodnot SHA-
1, p ipojujeme jeden maly p iklad. If all 6.5 billion humans on Earth were
programming, and every second, each one was producing code that was the equivalent
of the entire Linux kernel history (3.6 million Git objects) and pushing it into one
enormous Git repository, it would take roughly 2 years until that repository contained
enough objects to have a 50% probability of a single SHA-1 object collision. To u je
pravd podobn j i, e v ichni lenové va eho programovaciho tymu budou
b hem jedné noci v navzdjem nesouvisejicich incidentech napadeni a zabiti sme kou
vlk

Branch References

The most straightforward way to specify a commit requires that it has a branch reference pointed at it.
Vtakovém p ipad m ete pou itnazevv tvevlibovolném p ikazu Git, ktery vy aduje objekt
revize nebo hodnotu SHA-1. Pokud chcete nap iklad zobrazit objekt posledni revize v tve, m ete
vyu itn kteryzndsledujicichp ikaz (zap edpokladu, ev tevtopiclukazuje na ca82a6d):

$ git show ca82a6dff817ec66f44342007202690293763949
$ git show topicT

If you want to see which specific SHA-1 a branch points to, or if you want to see what any of these
examples boils down to in terms of SHA-1s, you can use a Git plumbing tool called rev-parse. You can
see Git Internals for more information about plumbing tools; basically, rev-parse exists for lower-level
operations and isn’t designed to be used in day-to-day operations. M e se v ak hodit, a budete
jednou pot ebovat zjistit, co se doopravdy odehrava. Tehdy m ete na svou v tev spustit p ikaz
rev-parse:



$ git rev-parse topicl
ca82a6dff817ec66144342007202690393763949

RefLog Shortnames

One of the things Git does in the background while you’re working away is keep a “reflog” — a log of
where your HEAD and branch references have been for the last few months.

Sv jreflogsim ete nechat zobrazit p ikazem git reflog:

$ git reflog

734713b HEAD@{@}: commit: fixed refs handling, added gc auto, updated
d921970 HEAD@{1}: merge phedders/rdocs: Merge made by recursive.
1c002dd HEAD@{2}: commit: added some blame and merge stuff

1¢36188 HEAD@{3}: rebase -i (squash): updating HEAD

95df984 HEAD@{4}: commit: # This is a combination of two commits.
1c36188 HEAD@{5}: rebase -i (squash): updating HEAD

7e@5da5 HEAD@{6}: rebase -i (pick): updating HEAD

Poka dé, kdy je z n jakého d vodu aktualizovan vrchol v tve, Git tuto informaci ulo 1 v
do asné historii reflog. Pomoci t chto dat 1ze rovn specifikovat star 1 revize. Chcete-li zobrazit
patou posledni hodnotu ukazatele HEAD svého repozitd e, pou ijte referenci @{n} z vystupu reflog:

$ git show HEAD@{5}

Tuto syntaxi m ete pou it také k zobrazeni pozice, na ni se v tev nachazela p ed ur itou
dobou. Chcete-li nap iklad zjistit, kde byla va e v tev master v era (yesterday), m ete zadat
p ikaz:

$ git show master@{yesterday}

Git vdm uka e, kde se vrchol v tve nachdzel v era. Tato mo nost funguje pouze pro data, je jsou
dosud v zdznamu reflog. Nem ete ji proto pou itprorevizestar ine n kolikm sic

Chcete-li zobrazit informace zaznamu reflog ve formatu vystupu git log, zadejte p ikaz 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 d921970aadf@3b3cf0e71becdaab3147ba71cdef

Reflog: master@{1} (Scott Chacon <schacon@gmail.com>)

Reflog message: merge phedders/rdocs: Merge made by recursive.
Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

It’s important to note that the reflog information is strictly local - it’s a log of what you’ve done in your
repository. The references won’t be the same on someone else’s copy of the repository; and right after
you initially clone a repository, youw’ll have an empty reflog, as no activity has occurred yet in your
repository. Running git show HEAD@{2.months.ago} will work only if you cloned the project at least two
months ago - if you cloned it five minutes ago, you’ll get no results.

Reference podle p vodu

Dal 1izdakladnizp sob, jak specifikovat konkrétni revizi, je na zaklad jejiho p vodu. Umistite-li na
konec reference znak #, Git bude referenci chapat tak, e ozna ujerodi e dané revize. M ete mit
nap iklad takovouto historii projektu:

$ git log --pretty=format:'%h %s' --graph

* 734713b fixed refs handling, added gc auto, updated tests
* d921970 Merge commit 'phedders/rdocs’

I\

| * 35cfb2b Some rdoc changes

* | 1c002dd added some blame and merge stuff

|/

* 1c36188 ignore *.gem

* 9b29157 add open3_detach to gemspec file list

Then, you can see the previous commit by specifying HEADA, which means “the parent of HEAD”:



$ git show HEADA

commit d921970aadf@3b3cfle71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

You can also specify a number after the N — for example, d921970"2 means “the second parent of
d921970.” This syntax is only useful for merge commits, which have more than one parent. Prvni
rodi jev tev,nani jsteseb hemza len ninachazeli druhym rodi em jev tev, kterou jste
za le ovali:

$ git show d921970~

commit 1c002dd4b536e7479fe34593e72e6cbc1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 14:58:32 2008 -0800

added some blame and merge stuff

$ git show d921970/2

commit 35c¢fb2b795a55793d7cc56abcc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date:  Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes

Dal 1izdkladni mo nosti ozna enip vodu je znak ~. Také tento znak ozna uje prvniho rodi e,
vyrazy HEAD~ a HEADM jsou proto ekvivalentni. Rozdil mezi nimi je patrny p i zadani isla. HEAD~2
means “the first parent of the first parent,” or “the grandparent” — it traverses the first parents the
number of times you specify. Nap iklad v historii nazna ené vy e by HEAD~3 znamenalo

$ git show HEAD~3

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date:  Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

Toté by bylo mo né ozna it vyrazem HEADMA, ktery op t udava prvniho rodi e prvniho rodi e
prvniho rodi e:



$ git show HEADAAA

commit 1¢3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date:  Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

You can also combine these syntaxes — you can get the second parent of the previous reference
(assuming it was a merge commit) by using HEAD~3/2, and so on.

Commit Ranges

Nyni, kdy umite ur it jednotlivé revize, podivame se, jak 1ze ur ovat celé intervaly revizi. This is
particularly useful for managing your branches — if you have a lot of branches, you can use range
specifications to answer questions such as, “What work is on this branch that I haven’t yet merged into
my main branch?”

Dv te Kky

Nej ast ji se p i ozna eni intervalu pou iva dvojte kova syntaxe. Pomoci ni systému Git v
podstat ikate, aby uva oval cely interval revizi, které jsou dostupné z jedné revize, ale nejsou
dostupné z jiné. For example, say you have a commit history that looks like Example history for range
selection..

master

Figure 137. Example history for range selection.

Vy chcete vid t,cov echno obsahuje va e experimentalniv tev, kterou jsteje t mneza lenilido
hlavni v tve. You can ask Git to show you a log of just those commits with master..experiment — that
means “all commits reachable by experiment that aren’t reachable by master.” For the sake of brevity
and clarity in these examples, I’ll use the letters of the commit objects from the diagram in place of the
actual log output in the order that they would display:

$ git log master..experiment
D
C

If, on the other hand, you want to see the opposite — all commits in master that aren’t in experiment —
you can reverse the branch names. Vyraz experiment..master zobrazi v e ve v tvi master, co neni
dostupné ve v tvi experiment:



$ git log experiment..master
F
E

Tento log vyu ijete, pokud chcete udr ovat v tev experiment stale aktudlni a zjistit, co hodlate
za lenit. Tato syntaxe se velmi asto pou 1iva také ke zji t ni, co hodlate odeslat do vzdalené
v tve:

$ git log origin/master..HEAD

Tento p ikaz zobraziv echnyrevizeveva 1aktudlniv tvi, které nejsou obsa enyvev tvimaster
vzdaleného repozitd e origin. Spustite-li p ikaz git push a va e aktudlni v tev sleduje v tev
origin/master, budou na server p esunuty revize, které lze zobrazit p ikazem git Tlog
origin/master..HEAD. Jednu stranu intervalu m ete zcela vynechat, Git na jeji misto automaticky
dosadi HEAD. For example, you can get the same results as in the previous example by typing git log
origin/master.. — Git substitutes HEAD if one side is missing.

N kolik bod

Zapissdv mate kamip estavujeu ite nou zkratku. Mo na ale budete chtit k ozna eni revize
ur it vicene dv v tve,nap .a budete chtit zjistit, které revize jsou obsa eny ve v ech
ostatnich v tvich a zdrove nejsouobsa enyvev tviinani seprdv nachdazite.V systému Git to
m ete provést bu zadanim znaku ” nebo parametru --not p ed referenci, jeji dostupné revize
sinep ejete zobrazit. Tytot ip ikazy jsou tedy ekvivalentni:

$ git log refA..refB
$ git log ~ArefA refB
$ git log refB --not refA

Tato syntaxe je u ite na zejména proto, e pomocinim ete zadat vice ne dv reference, co
neni pomoci dvojte kové syntaxe mo né. Pokud chcete zobrazit nap iklad v echny revize, které
jsou dostupné ve v tvi refA nebo refB, ale nikoli ve v tvi refC, zadejte jeden z ndsledujicich
p ikaz

$ git log refA refB ~ArefC
$ git log refA refB --not refC

Tim mate v rukou velmi efektivni systém vyhleddvani revizi, ktery vam pom e zjistit, co va e
v tve obsahuji.



Triple Dot

Posledni vyznamnou syntaxi k ur eni intervalu je trojte kova syntaxe, ktera vybere v echny revize
dostupné ve dvou referencich, ale ne v obou zarove . Look back at the example commit history in
Example history for range selection.. Chcete-li zjistit, co je ve v tvi master nebo experiment, ale
nechcete vid tjejich spole né reference, zadejte p ikaz:

git log master...experiment

$
F
E
D
C

Vystupem p ikazu bude b ny vypis p ikazu log, ale zobrazi se pouze informace o t chto
ty echrevizich, uspo &adanévtradi nim po adipodle data zapsani.

P epina em,kterysevtomtop ipad b n pou Ivavkombinacisp ikazem log,je parametr
--left-right. P 1ikaz pak zobrazi, na jaké stran intervalu se ta kterd revize nachazi. Diky tomu
ziskatekdat mdal iu ite néinformace:

it log --left-right master...experiment

$ g
< F
<E
>D
> C

Pomoci t chto nastroj m ete v systému Git daleko snaze specifikovat, kterou revizi nebo které
revize chcete zobrazit.

Interactive Staging

Git nabizi také celou adu skript , které vdm mohou usnadnit provdd ni p ikaz zadavanych v
p ikazovém adku.V této 4&stise podivame nan Kkolik interaktivnich p 1ikaz , které vdm mohou
pomoci snadno ur it, na jaké kombinace a &sti soubor ma byt omezena konkrétni revize. Tyto
nastroje se vam mohou velmi hodit, jestli e upravujete n Kkolik soubor a rozhodnete se, e tyto
zm ny zapi ete rad ji do n Kkolika specializovanych revizi ne do jedné velké nep ehledné.
Timto zp sobem zajistite, e budou va e revize logicky odd lenymi sadami zm n, je mohou
va 1 spolupracovnici snadno zkontrolovat. Spustite-li p ikaz git add s parametrem -i nebo
--interactive, p ejde Git do interaktivniho re imu shellu a zobrazi zhruba nasledujici:



$ git add -i
staged unstaged path

1: unchanged +@/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1ib/simplegit.rb

**%* Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now>

You can see that this command shows you a much different view of your staging area — basically the
same information you get with git status but a bit more succinct and informative. Tento p ikaz
vypl ev echny zm ny, které jste p ipravili k zapsani, na levé stran , nep ipravené zm ny na
pravé.

Za seznamem zm n nasleduje 4ast Commands (P ikazy). Tady m ete provad t celou adu
v c, v etn p ipravy soubor Kk zapsani, vraceni p ipravenych soubor , p ipravy asti
soubor ,p idavaninesledovanych soubor aprohli enizm nvp ipravenych souborech.

P ipravasoubor Kk zapsani a jejich vraceni

Zadate-li na vyzvu What now> (Co te ) odpov 2 nebo u, skript se vas zeptd, které soubory chcete
p ipravit k zapsani:

What now> 2
staged unstaged path
1 unchanged +0/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1ib/simplegit.rb
Update>>

Jestli e chcetep ipravit k zapsani soubory TODO a index.html, zadejtep islu na isla:

Update>> 1,2
staged unstaged path

* 1t unchanged +@/-1 TODO
* 2t unchanged +1/-1 index.html

3: unchanged +5/-1 1ib/simplegit.rb
Update>>

Znak * vedle soubor znamend, e je soubor vybran jako p ipraveny k zapsdni. Jestli e na vyzvu
Update>> nic nezadate a stisknete klavesu Enter, Git vezme v echny vybrané soubory a p ipravi je k



zapsani:

Update>>
updated 2 paths

***% Commands ***

1: status 2:

5: patch b:
What now> 1

staged

1: +0/-1

2: +1/-1

3: unchanged

Jak vidite, soubory TODO a index.html jsou p
v tuto chvili vratit soubor TODO z oblasti p

4: add untracked
8: help

update 3: revert
diff 7: quit

unstaged path
nothing TODO
nothing index.html
+5/-1 1ib/simplegit.rb

ipraveny k zapsani, soubor simplegit.rb nikoli. Chcete-li

ipravenych zm n, pou ijte parametr 3 nebo r (jako

Lrevert“ neboli , vratit“):

*** Commands ***

1: status 2:

5: patch b:
What now> 3
staged
1: +0/-1
2: +1/-1
3: unchanged
Revert>> 1
staged
* 1 +0/-1
2: +1/-1
3: unchanged

Revert>> [enter]
reverted one path

Pokud se nyni znovu podivate na stav Git souboru TODO, uvidite,

**%% Commands ***

revert 4: add untracked
8: help

update 3:
diff 7: quit

path

TODO

index.html
lib/simplegit.rb

unstaged
nothing
nothing
+5/-1

path

TODO

index.html
lib/simplegit.rb

unstaged
nothing
nothing
+5/-1

eu nenip ipraven k zapsani:

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 1
staged unstaged path
1: unchanged +0/-1 TODO
2: +1/-1 nothing index.html

3: unchanged

+5/-1 1ib/simplegit.rb



Chcete-li zobrazit vypis diff p ipravenych soubor , pou ijte p ikaz 6 nebo d (jako ,diff*). P ikaz
zobrazi seznam p ipravenych soubor .M ete vybrat ty soubory, pro n chcete zobrazit rozdily
p ipravenych zm n.Je to prakticky toté ,jako bystenap ikazovém dadkuzadalip ikazgit diff
--cached:

*** Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 6
staged unstaged path
1: +1/-1 nothing index.html

Review diff>> 1

diff --git a/index.html b/index.html
index 4d07108..4335f49 100644

--- a/index.html

+++ b/index.html

@@ -16,7 +16,7 @@ Date Finder

<p id="out">...</p>

-<div id="footer">contact : support@github.com</div>
+<div id="footer">contact : email.support@github.com</div>

<script type="text/javascript">

Pomoci t chto zakladnich p ikaz m ete pou itre im interaktivniho p idavani, a snaze tak
ovladat svou oblast p ipravenych zm n.

P iprava zaplat

Git také m e p ipravit k zapsani pouze ur ité asti soubor a ignorovat jejich zbytek. Pokud
nap iklad provedete dv. zm ny v souboru simplegit.rb a chcete k zapsani p ipravit pouze jednu z
nich, neni to v systému Git adny problém. Na interaktivni vyzvu zadejte p ikaz 5 nebo p (jako
»patch“—tedy zaplata). Git se vas zepta, které soubory chcete 4aste n p ipravit. Pro ka dou

ast vybranych soubor pak zobrazi komplexy (hunks) rozdil diff daného souboru a u ka dého z
nich se vas zeptd, jestlisihop ejetep ipravitk zapsani:



diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index dd5ecc4..57399e0 100644
--- a/lib/simplegit.rb
+++ b/1lib/simpleqgit.rb
@0 -22,7 +22,7 @@ class SimpleGit
end

def log(treeish = 'master')
- command("git log -n 25 #{treeish}")
+ command("git log -n 30 #{treeish}")
end

def blame(path)
Stage this hunk [y,n,a,d,/,j,J,9,e,7]?

V tomto se nabizi cela ada mo nosti. Zaddate-li znak ?, zobrazi se seznam mo nosti, které mate k
dispozici.

Stage this hunk [y,n,a,d,/,j,3,9,e,7]? ?

y - stage this hunk

n - do not stage this hunk

- stage this and all the remaining hunks in the file

- do not stage this hunk nor any of the remaining hunks in the file
- select a hunk to go to

- search for a hunk matching the given regex

- leave this hunk undecided, see next undecided hunk
leave this hunk undecided, see next hunk

- leave this hunk undecided, see previous undecided hunk
- leave this hunk undecided, see previous hunk

- split the current hunk into smaller hunks

- manually edit the current hunk

- print help
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Chcete-li p ipravit k zapsani jednotlivé komplexy, v t inou zadate y nebo n. P esto se vim m e
n kdy hodit i mo nost p ipravit v echny komplexy v ur itych souborech nebo p esko eni
komplexu, kn mu se vratite pozd ji.P ipravite-li k zapsani jednu &st souboru a druhou nikoli,
bude vystup p ikazu status vypadat asi takto:

What now> 1
staged unstaged path
1: unchanged +@/-1 TODO
2: +1/-1 nothing index.html

3: +1/-1 +4/-0 1ib/simplegit.rb



Zajimavy je stav souboru simplegit.rb. Oznamuje vdm, en kolik 4dk jep ipravenych k zapsani
a n kolik neni. Soubor je 4&aste n p ipraven k zapsani. V tomto okam iku m ete ukon it
skript interaktivniho p idavani a spustit p ikaz git commit, jim zapi ete 4&ste n p ipravené
soubory.

You also don’t need to be in interactive add mode to do the partial-file staging — you can start the same
script by using git add -por git add --patch on the command line.

Furthermore, you can use patch mode for partially resetting files with the reset --patch command, for
checking out parts of files with the checkout --patch command and for stashing parts of files with the
stash save --patch command. We’ll go into more details on each of these as we get to more advanced
usages of these commands.

Stashing and Cleaning

A budete pracovat na n které asti svého projektu, asto vam m e p ipadat, ejeva e
prace pon kud neuspo dadand a vy budete t eba chtit p epnout v tve a pracovat na chvili na
n em jiném. Problém je, e nebudete chtit zapsat revizi nehotové prace, budete se k ni chtit vratit
pozd ji. e enim této situace je odlo eni(stashing) p ikazem git stash.

Stashing takes the dirty state of your working directory — that is, your modified tracked files and staged
changes — and saves it on a stack of unfinished changes that you can reapply at any time.

Odlo eni prace

Pro nazornost uva ujme situaci, e ve svém projektu za nete pracovat na n Kkolika souborech a
jednu z provedenych zm n p ipravite k zapsani. Spustite-li p ikaz git status, uvidite
neuspo adany stav svého projektu:

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

modified: index.html
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

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

modified: 1lib/simplegit.rb

Nyni chcete p epnout na jinou v tev, ale nechcete zapsat zm ny, na nich jste dosud pracovali —
protozm ny odlo ite. To push a new stash onto your stack, run git stashor 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")

Va pracovni adresa sevy istil:

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

Nyni m ete bez obav p epnout v tve a pracovat na jiném ukolu, va e zm ny byly ulo eny do
zasobniku. Chcete-li se podivat, které soubory jste odlo ili, spus tep ikazgit stash list:

$ git stash list

stash@{@}: 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

V tomto p ipad bylyu d ive provedeny dva dal 1 odklady, a mate tak k dispozicit ir zné
odklady. Naposledy odlo ené soubory m ete znovu aplikovat p ikazem, ktery byl uveden u v
ndpov d ve vystupu p vodniho p ikazu stash: git stash apply. Chcete-li aplikovat n ktery ze
star ich odklad , m ete ho ur it na zdklad jeho ozna eni, nap .git stash apply stashe{2}.
Pokud up ikazuneozna ite konkrétni odklad, Git se automaticky pokusi aplikovat ten nejnov j i:

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

modified: index.html
modified: 1lib/simplegit.rb

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

You can see that Git re-modifies the files you reverted when you saved the stash. Vtomtop ipad jste
m li isty pracovni adresa , kdy jste se pokusili odklad aplikovat. Pokusili jste se ho aplikovat na
stejnou v tev, z ni jste ho ulo ili. K usp nému odkladu v ak neni nezbytn nutné, aby byl
pracovni adresa isty ani abyste ho aplikovali na stejnou v tev. Odklad m ete ulo it na jedné
v tvi, pozd jip epnout najinou v tev a aplikovat zm ny tam. You can also have modified and



uncommitted files in your working directory when you apply a stash — Git gives you merge conflicts if
anything no longer applies cleanly.

Zm ny byly znovu aplikovany na va e soubory, ale soubor, ktery jste p edtim p ipravili k zapsani,
nebyl znovu p ipraven. Chcete-li, aby se p ikaz pokusil znovu aplikovat i zm ny p ipravené k
zapsani, musite zadat p 1kaz git stash apply s parametrem --index. Pokud jste spustili p ikaz v této
podob , vratili jstesezp tnasvoup vodnipozici:

$ git stash apply --index
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

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

modified: 1lib/simplegit.rb

The apply option only tries to apply the stashed work — you continue to have it on your stack. Chcete-li
ji odstranit, spus tep 1kazgit stash drop s ndzvem odkladu, ktery md byt odstran n:

$ git stash list

stash@{@}: 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

$ git stash drop stashe{0}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

M ete také spustit p ikaz git stash pop, jim odklad aplikujete a sou asn ho odstranite ze
zasobniku.

Creative Stashing

There are a few stash variants that may also be helpful. The first option that is quite popular is the
--keep-index option to the stash save command. This tells Git to not stash anything that you’ve already
staged with the git add command.

This can be really helpful if you’ve made a number of changes but want to only commit some of them
and then come back to the rest of the changes at a later time.



$ git status -s
M index.html
M 1ib/simplegit.rb

$ git stash --keep-index
Saved working directory and index state WIP on master: 1b65b17 added the index file
HEAD is now at 1b65b17 added the index file

$ git status -s
M index.html

Another common thing you may want to do with stash is to stash the untracked files as well as the
tracked ones. By default, git stash will only store files that are already in the index. If you specify
--include-untracked or -u, Git will also stash any untracked files you have created.

$ git status -s

M index.html

M 1ib/simplegit.rb
7?7 new-file.txt

$ git stash -u
Saved working directory and index state WIP on master: 1b65b17 added the index file
HEAD is now at 1b65b17 added the index file

$ git status -s
$

Finally, if you specify the --patch flag, Git will not stash everything that is modified but will instead
prompt you interactively which of the changes you would like to stash and which you would like to
keep in your working directory.



$ git stash --patch
diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index 66d332e..8bb5674 100644
--- a/lib/simplegit.rb
+++ b/1ib/simplegit.rb
@@ -16,6 +16,10 @@ class SimpleGit
return ‘#{qgit_cmd} 2>8&1".chomp

end
end

+
+ def show(treeish = 'master')
+ command("qgit show #{treeish}")
+ end

end

test

Stash this hunk [y,n,q,a,d,/,e,?1? vy

Saved working directory and index state WIP on master: 1b65b17 added the index file

Vytvo eniv tve zodkladu

Jestli eodlo ite 4stsvé prace, nechatejiur itou dobu v zasobniku a budete pokra ovatvev tvi,
z ni jste praci odlo ili, m ete mit problémy s op tovnou aplikaci odkladu. Pokud se p ikaz
apply pokusi zm nit soubor, ktery jste mezitim ru n zm nili jinak, dojde ke konfliktu p i
slu ovani, ktery budete muset vy e it. Pokud byste uvitali jednodu i1 zp sob, jak znovu
otestovat odlo ené zm ny, m ete spustit p 1ikaz git stash branch, ktery vytvo 1 novou v tev,
stdhne do ni revizi, na ni jste se nachazeli p i odlo eni prace, a aplikuje na ni va 1 praci.
Prob hne-li aplikace usp n , Git odklad odstrani:



$ git stash branch testchanges
Mindex.html
Mlib/simplegit.rb
Switched to a new branch 'testchanges'
On branch testchanges
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

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

modified: 1lib/simplegit.rb

Dropped refs/stashe{0} (29d385a81d163dfd45a45232ce81648736b8b014)

Jednd se o p ijemny a jednoduchy zp sob, jak obnovit odlo enou praci a pokra ovat na ni v nové
vV tvi

Cleaning your Working Directory

Finally, you may not want to stash some work or files in your working directory, but simply get rid of
them. The git clean command will do this for you.

Some common reasons for this might be to remove cruft that has been generated by merges or
external tools or to remove build artifacts in order to run a clean build.

You’ll want to be pretty careful with this command, since it’s designed to remove files from your
working directory that are not tracked. If you change your mind, there is often no retrieving the
content of those files. A safer option is to run git stash --all to remove everything but save it in a
stash.

Assuming you do want to remove cruft files or clean your working directory, you can do so with git
clean. To remove all the untracked files in your working directory, you can run git clean -f -d, which
removes any files and also any subdirectories that become empty as a result. The -f means force or
"really do this".

If you ever want to see what it would do, you can run the command with the -n option, which means
“do a dry run and tell me what you would have removed”.

$ git clean -d -n
Would remove test.o
Would remove tmp/



By default, the git clean command will only remove untracked files that are not ignored. Any file that
matches a pattern in your .gitignore or other ignore files will not be removed. If you want to remove
those files too, such as to remove all .o files generated from a build so you can do a fully clean build,
you can add a -x to the clean command.

$ git status -s

M 1ib/simplegit.rb
7?7 build.TMP

77 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/

If you don’t know what the git clean command is going to do, always run it with a -n first to double
check before changing the -n to a -f and doing it for real. The other way you can be careful about the
process is to run it with the -1 or “interactive” flag.

This will run the clean command in an interactive mode.

$ git clean -x -i

Would remove the following items:
build.TMP test.o

*** Commands ***

1: clean 2: filter by pattern 3: select by numbers 4: ask each
5: quit

6: help
What now>

This way you can step through each file individually or specify patterns for deletion interactively.

Signing Your Work

Git is cryptographically secure, but it’s not foolproof. If you’re taking work from others on the internet
and want to verify that commits are actually from a trusted source, Git has a few ways to sign and
verify work using GPG.



GPG Introduction

First of all, if you want to sign anything you need to get GPG configured and your personal key
installed.

$ 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

If you don’t have a key installed, you can generate one with gpg --gen-key.

gpg --gen-key

Once you have a private key to sign with, you can configure Git to use it for signing things by setting
the user.signingkey config setting.

git config --global user.signingkey 0A46826A

Now Git will use your key by default to sign tags and commits if you want.

Signing Tags

If you have a GPG private key setup, you can now use it to sign new tags. Jediné, co pro to musite
ud lat, je zadat misto parametru -a parametr -s:

$ git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for

user: "Ben Straub <ben@straub.cc>"
2048-bit RSA key, ID 800430EB, created 2014-05-04

Pokud pro tuto zna ku spustite p ikaz git show, uvidite k nip ipojensv jpodpis GPG:



$ git show v1.5

tag v1.5

Tagger: Ben Straub <ben@straub.cc>
Date: Sat May 3 20:29:41 2014 -0700

my signed 1.5 tag
----- BEGIN PGP SIGNATURE-----
Version: GnuPG v1

1QEcBAABAgAGBQJTZbQ1AA0JEF@+sviABDDrZbQH/@9PfE5TKPVP1lanr6qiv4/Ut
LQxfojUWiLQdg2ESIItkcuweYg+kc3HCyFejeDIBwIdpXt@@rY26p@5qrpnG+85b
hM1/PswpPLuBSr+0CIDj5GMC2r2iEKsfv2fIbNWSiWAXVLoWZRF8BOMfqX/YTMbm
ecorc4iXzQu7tupRihs1bNkfvfciMnSDeSvzCpWAH17h8Wj6hhqePmLm91AYqnKp
8S5B/1SSQuEAjRZgI4TIexpZoeKGVDptPHXLLS38fozsy10QyDyzEgIxcIQVMXxVi
RUysgqjcpT8+iQM1Pb1GFHRAXAhuOgN5Fx06PSaFZhquWWFez]28/CLyX5q+0IVk=
=EFTF

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

changed the version number

Oov ovanizna ek

Chcete-li ov it podepsanou zna ku, pou ijte p ikaz git tag -v [n zev zna ky]. Tento p ikaz
vyu ivd k ov  eni podpisu program GPG. Aby p ikaz spravn fungoval, musite mit ve své
kli enceve ejnykli podepisujiciho (signer).

$ git tag -v v1.4.2.1

object 883653babd8ee7ea23e6a5¢392bb739348b1ebb1

type commit

tag v1.4.2.1

tagger Junio C Hamano <junkio@cox.net> 1158138501 -0700

GIT 1.4.2.1

Minor fixes since 1.4.2, including git-mv and git-http with alternates.
gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Good signature from "Junio C Hamano <junkio@cox.net>"

gpg: aka "[jpeg image of size 1513]"

Primary key fingerprint: 3565 2A26 2040 E066 C9A7 4A7D C0C6 D9A4 F311 9B9A

Pokud ve ejnykli podepisujiciho nemaéte, vystup bude vypadat nésledovn



gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Can't check signature: public key not found
error: could not verify the tag 'v1.4.2.1'

Signing Commits

In more recent versions of Git (v1.7.9 and above), you can now also sign individual commits. If you’re
interested in signing commits directly instead of just the tags, all you need to do is add a -S to your git
commit command.

$ 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 QA46826A, created 2014-06-04

[master 5c¢3386c] signed commit

4 files changed, 4 insertions(+), 24 deletions(-)
rewrite Rakefile (100%)

create mode 100644 1ib/git.rb

To see and verify these signatures, there is also a --show-signature option to git log.

$ git log --show-signature -1

commit 5c3386cf54bbala33a32da706aa5b2bc0155503c2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID 0A46826A
gpg: Good signature from "Scott Chacon (Git signing key) <schacon@gmail.com>"
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Jun 4 19:49:17 2014 -0700

signed commit

Additionally, you can configure git log to check any signatures it finds and list them in its output with
the %67 format.

$ git log --pretty="format:%h %G? %aN %s

5¢3386c G Scott Chacon signed commit

ca82abd N Scott Chacon changed the version number
085bb3b N Scott Chacon removed unnecessary test code
al1bef@ N Scott Chacon first commit



Here we can see that only the latest commit is signed and valid and the previous commits are not.

In Git 1.8.3 and later, "git merge" and "git pull" can be told to inspect and reject when merging a
commit that does not carry a trusted GPG signature with the --verify-signatures command.

If you use this option when merging a branch and it contains commits that are not signed and valid,
the merge will not work.

$ git merge --verify-signatures non-verify
fatal: Commit ab06180 does not have a GPG signature.

If the merge contains only valid signed commits, the merge command will show you all the signatures
it has checked and then move forward with the merge.

$ git merge --verify-signatures signed-branch
Commit 13adb65e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>
Updating 5c3386c..13adb5e
Fast-forward
README | 2 ++
1 file changed, 2 insertions(+)

You can also use the -S option with the git merge command itself to sign the resulting merge commit
itself. The following example both verifies that every commit in the branch to be merged is signed and
furthermore signs the resulting merge commit.

$ git merge --verify-signatures -S signed-branch
Commit 13adb5e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID QA46826A, created 2014-06-04

Merge made by the 'recursive' strategy.
README | 2 ++
1 file changed, 2 insertions(+)

Everyone Must Sign

Signing tags and commits is great, but if you decide to use this in your normal workflow, you’ll have to
make sure that everyone on your team understands how to do so. If you don’t, you’ll end up spending a
lot of time helping people figure out how to rewrite their commits with signed versions. Make sure you



understand GPG and the benefits of signing things before adopting this as part of your standard
workflow.

Searching

With just about any size codebase, you’ll often need to find where a function is called or defined, or
find the history of a method. Git provides a couple of useful tools for looking through the code and
commits stored in its database quickly and easily. We’ll go through a few of them.

Git Grep

Git ships with a command called grep that allows you to easily search through any committed tree or
the working directory for a string or regular expression. For these examples, we’ll look through the Git
source code itself.

By default, it will look through the files in your working directory. You can pass -n to print out the line
numbers where Git has found matches.

$ git grep -n gmtime_r
compat/gmtime.c:3:#undef gmtime_r

compat/gmtime.c:8: return git_gmtime_r(timep, &result);
compat/gmtime.c:11:struct tm *qit_gmtime_r(const time_t *timep, struct tm *result)
compat/gmtime.c:16: ret = gmtime_r(timep, result);

compat/mingw.c: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

There are a number of interesting options you can provide the grep command.

For instance, instead of the previous call, you can have Git summarize the output by just showing you
which files matched and how many matches there were in each file with the --count option:

$ 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

If you want to see what method or function it thinks it has found a match in, you can pass -p:



$ git grep -p gmtime_r *.c

date.c=static int match_multi_number(unsigned long num, char c, const char *date, char
*end, struct tm *tm)

date.c: if (gmtime_r(&now, &now_tm))

date.c=static int match_digit(const char *date, struct tm *tm, int *offset, int *tm_gmt)
date.c: if (gmtime_r(&time, tm)) {

So here we can see that gmtime_r is called in the match_multi_number and match_digit functions in the
date.c file.

You can also look for complex combinations of strings with the --and flag, which makes sure that
multiple matches are in the same line. For instance, let’s look for any lines that define a constant with
either the strings “LINK” or “BUF_MAX?” in them in the Git codebase in an older 1.8.0 version.

Here we’ll also use the --break and --heading options which help split up the output into a more
readable format.

$ git grep --break --heading \

-n -e '#define' --and \( -e LINK -e BUF_MAX \) v1.8.0
v1.8.0:builtin/index-pack.c
62:#define FLAG_LINK (Tu<<20)

v1.8.0:cache.h
73:#define S_IFGITLINK 0160000
74 :#define S_ISGITLINK(m) (((m) & S_IFMT) == S_IFGITLINK)

v1.8.0:environment.c
54 :#define OBJECT _CREATION MODE OBJECT_CREATION _USES _HARDLINKS

v1.8.0:strbuf.c
326:#define STRBUF MAXLINK (2*PATH_MAX)

v1.8.0:symlinks.c
53:#define FL_SYMLINK (1 << 2)

v1.8.0:z11ib.c
30:/* #define ZLIB_BUF_MAX ((ulnt)-1) */
31:#define ZLIB BUF _MAX ((ulnt) 1024 * 1024 * 1024) /* 1GB */

The git grep command has a few advantages over normal searching commands like grep and ack. The
first is that it’s really fast, the second is that you can search through any tree in Git, not just the
working directory. As we saw in the above example, we looked for terms in an older version of the Git
source code, not the version that was currently checked out.



Git Log Searching

Perhaps you’re looking not for where a term exists, but when it existed or was introduced. The git log
command has a number of powerful tools for finding specific commits by the content of their messages
or even the content of the diff they introduce.

If we want to find out for example when the ZLIB_BUF_MAX constant was originally introduced, we can
tell Git to only show us the commits that either added or removed that string with the -S option.

$ git log -SZLIB_BUF_MAX --oneline
e01503b z1lib: allow feeding more than 4GB in one go
efd49a7a z1ib: z1lib can only process 4GB at a time

If we look at the diff of those commits we can see that in ef49a7a the constant was introduced and in
e01503b it was modified.

If you need to be more specific, you can provide a regular expression to search for with the -G option.

Line Log Search

Another fairly advanced log search that is insanely useful is the line history search. This is a fairly
recent addition and not very well known, but it can be really helpful. It is called with the -L option to
git log and will show you the history of a function or line of code in your codebase.

For example, if we wanted to see every change made to the function git_deflate_bound in the zlib.c
file, we could run git log -L :git_deflate_bound:zlib.c. This will try to figure out what the bounds of
that function are and then look through the history and show us every change that was made to the
function as a series of patches back to when the function was first created.



$ git log -L :git_deflate_bound:zlib.c

commit ef49a7a0126d64359c974b4b3b71d7ad42ee3bca
Author: Junio C Hamano <gitster@pobox.com>
Date:  Fri Jun 10 11:52:15 2011 -0700

z1ib: z1lib can only process 4GB at a time

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -85,5 +130,5 @@

-unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+unsigned long git_deflate_bound(git_zstream *strm, unsigned long size)

{
- return deflateBound(strm, size);
+ return deflateBound(&strm->z, size);

}

commit 225a6f1068f71723a910e8565db4e252b3ca21fa
Author: Junio C Hamano <gitster@pobox.com>
Date:  Fri Jun 10 11:18:17 2011 -0700

z1ib: wrap deflateBound() too

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -81,0 +85,5 @@

+unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+

+ return deflateBound(strm, size);

+}

+

If Git can’t figure out how to match a function or method in your programming language, you can also
provide it a regex. For example, this would have done the same thing: git log -L '/unsigned long
git_deflate_bound/',/A}/:zlib.c. You could also give it a range of lines or a single line number and
you’ll get the same sort of output.

Rewriting History

P i praci se systémem Git mo na budete zn jakéhod vodu asod asupot ebovat poopravit
historii revizi. Jednou ze skv lych mo nosti, které vam Git nabizi, jsou rozhodnuti na posledni chvili.
Jaké soubory budou sou asti jaké revize? To m ete rozhodnout a t sn p ed tim, ne



soubory zapi ete z oblasti p ipravenych zm n. M ete se rozmyslet, e jste nan em je t
necht li pracovat, a pou itmo nostodlo eni. Astejn takm etep epsatu jednou zapsané
revize. Budou vypadat, jako by byly zapsany v jiné podob . This can involve changing the order of the
commits, changing messages or modifying files in a commit, squashing together or splitting apart
commits, or removing commits entirely — all before you share your work with others.

V této 4sti se dozvite, jak se tyto velmi u ite né ukony provad ji, abyste mohli svou historii revizi
p edzve ejn nim upravit podle svychp edstav.

Changing the Last Commit

Zm na posledni revize je pravd podobn nejobvyklej im zp sobem p epsani historie, ktery
budete provad t. Na posledni revizi budete asto chtit m nit dv v ci: zpravu k revizi nebo
erstv  zapsany snimek,vn m budete chtitp idat,zm nit nebo odstranit soubory.

Chcete-li pouze zm nit zpravu k posledni revizi, je to velmi jednoduché:
$ git commit --amend

Tim se p esunete do textového editoru,vn m bude otev enava e poslednizprava k revizi. Nyni
jim ete upravit. Po ulo eni zm n a zav eni editoru zapi e editor novou revizi, kterd bude
obsahovat upravenou zpravu a kterd bude va 1novou posledni revizi.

Pokud jste zapsali revizi a uv domite si, e jste nap .zapomn lip idatnov vytvo eny soubor,
a proto byste cht li zapsany snimek zm nit (tedy p idat nebo zm nit soubory), je postup ke
zm n Vv podstat stejny. Zm ny, které chcete zapsat, p ipravite tim zp sobem, e upravite
p islu né souboryapou ijetenan p ikazgit add, resp.git rm. P ikaz git commit --amend poté
vezme va ioblastp ipravenychzm n v aktudlnipodob avytvo 1snimek nové revize.

Tady byste m li byt opatrni, proto e oprava revize zm ni také jeji hodnotu SHA-1. It’s like a very
small rebase — don’t amend your last commit if you’ve already pushed it.

Changing Multiple Commit Messages

Chcete-li zm nit revizi, kterd le 1{hloub jiveva 1 historii, budete muset sdhnout poslo it j ich
nastrojich. Git nema zvla tni nastroj k uprav historie, ale m ete vyu it nastroje p eskladani,
jim  p eskladate sérii revizi na revizi HEAD, na ni se p vodn zakladaly. Revize neni t eba
p esouvat jinam. S interaktivnim ndstrojem p eskladdni pak m ete zastavit po ka dé revizi,
kterou chcete upravit, a zm nit u ni zpravu, p idat soubory nebo cokoli dal iho. Interaktivnire im
p eskladani spustite p ikazem git rebase s parametrem -i. Musite specifikovat, jak hluboko do
historie se chcete vratit a p episovat revize. Kp ikazu proto musite zadat, na jakou revizisip ejete
p eskladani provést.

Pokud chcete nap 1klad zm nit zpravy u poslednich t 1 revizi nebo jakoukoli zpravu Kk revizi z této
skupiny, p idejte jako parametr k p ikazu git rebase -i rodi e posledni revize, kterou chcete



upravovat, vtomto p ipad tedy HEAD~2" nebo HEAD~3. Snaz 1k zapamatovdani je varianta s vyrazem
~3, nebo se pokou ite upravit posledni t i revize. Nezapome te ale, e tim ve skute nosti
ozna ujete tvrtou revizi od konce, tedy rodi e poslednirevize, kterou chcete upravit:

$ git rebase -i HEAD~3

Remember again that this is a rebasing command - every commit included in the range HEAD~3..HEAD
will be rewritten, whether you change the message or not. Don’t include any commit you’ve already
pushed to a central server — doing so will confuse other developers by providing an alternate version
of the same change.

Spu t nim tohotop ikazuotev ete textovy editor se seznamem revizi zhruba v této podob

pick f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Rebase 710f0f8..a5f4add onto 710f0f8

#
#
# Commands:

# p, pick = use commit

# r, reword = use commit, but edit the commit message

# e, edit = use commit, but stop for amending

# s, squash = use commit, but meld into previous commit

# f, fixup = like "squash", but discard this commit's log message
# x, exec = run command (the rest of the line) using shell
#

#

i

#

#

#

#

#

These lines can be re-ordered; they are executed from top to bottom.
If you remove a line here THAT COMMIT WILL BE LOST.
However, if you remove everything, the rebase will be aborted.

Note that empty commits are commented out

Tady bychom cht li upozornit, e revize jsou uvedeny v opa ném po adi, ne jste zvykli v
p ipad p ikazulog.Pospu t nip ikazu logby se zobrazilo néasledujici:

$ git log --pretty=format:"%h %s" HEAD~3..HEAD
a5f4a0d added cat-file

310154e updated README formatting and added blame
f7f3f6d changed my name a bit

V imn te si, e se po adi obratilo. V interaktivnim re imu p esklddani se nyni spusti skript.



Za ne narevizi, kterou jste ozna ilinap ikazovém &dku (HEAD~3),ap ehrajezm ny provedené
vka dézt chtorevizi od shoradol .Seznam uvadinejstar irevizinaho eztohod vodu, eto
bude prvnirevize, kteroup ikazp ehraje.

Skript je t eba upravit tak, aby zastavil na revizi, vni chcete provést zm ny. To do so, change the
word ‘pick’ to the word ‘edit’ for each of the commits you want the script to stop after. Chcete-li
nap iklad zm nitpouze zpravu ket etirevizi, zm te soubor nasledovn

edit f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Poulo enizm nazav enieditoru vas Git vrati zp t na posledni revizi v seznamu a zobrazi vam
p ikazovy d4dek s touto zpravou:

$ git rebase -i HEAD~3
Stopped at f7f3f6d... changed my name a bit
You can amend the commit now, with

git commit --amend

Jakmile jste s va imi zm nami spokojeni, spus te

git rebase --continue

Tyto instrukce vam sd luji, e nyni m ete upravit revizi p ikazem git commit --amend, a a
budete se zm nami hotovi, spustit p ikaz git rebase --continue. Zadejme tedy:

$ git commit --amend
Zm te zpravu k revizi a zav ete textovy editor. Poté spus tep ikaz:
$ git rebase --continue

Tento p 1kaz automaticky aplikuje zbyvajici dv  revize. Tim je cely proces dokon en. Zm nite-li
vyraz pick na edit na vice dadcich, m ete tyto kroky opakovat pro ka dou revizi, u ni jste
zm nu provedli. Git poka dé zastavi, nechd vas revizi upravit, a a budete hotovi, bude
pokra ovat.

Zm napo adirevizi

Interaktivni p esklddani m ete pou it rovn ke zm n po adi revizi nebo k jejich



odstran ni. If you want to remove the “added cat-file” commit and change the order in which the
other two commits are introduced, you can change the rebase script from this

pick f7f3fbd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

na:

pick 310154e updated README formatting and added blame
pick f7f3f6d changed my name a bit

Jakmile ulo ite zm ny a zav ete editor, Git vrati va i v tev zp t na rodi e t chto revizi,
aplikuje revizi 310154e, po ni revizi f7f3f6d a zastavi. You effectively change the order of those commits
and remove the “added cat-file” commit completely.

Squashing Commits

Dal imo nosti jak 1ze vyu it interaktivniho nastroje p eskladani, je komprimace série revizi do
jediné revize. Skript vim ve zprav kp esklddani podavdu ite né instrukce:

Commands:

p, pick = use commit

r, reword = use commit, but edit the commit message

e, edit = use commit, but stop for amending

S, squash = use commit, but meld into previous commit

f, fixup = like "squash", but discard this commit's log message
x, exec = run command (the rest of the line) using shell

These lines can be re-ordered; they are executed from top to bottom.

If you remove a line here THAT COMMIT WILL BE LOST.

= R o o R o o R H = R = R

# However, if you remove everything, the rebase will be aborted.
#
# Note that empty commits are commented out

If, instead of “pick” or “edit”, you specify “squash”, Git applies both that change and the change directly
before it and makes you merge the commit messages together. Chcete-li tedy vytvo it jedinou revizi z
t chtot 1revizi, bude skript vypadat takto:



pick f7f3féd changed my name a bit
squash 310154e updated README formatting and added blame
squash a5f4a0d added cat-file

Po ulo eni zm n a zav eni editoru aplikuje Git v echny t i zm ny a znovu otev e textovy
editor, abyste slou iliv echny zpravy k revizim:

# This is a combination of 3 commits.
# The first commit's message is:
changed my name a bit

# This is the 2nd commit message:
updated README formatting and added blame
# This is the 3rd commit message:

added cat-file

Po ulo eni zpravy budete mit jedinou revizi, kterd bude obsahovat v echny zm ny p edchozich
t 1revizi

Rozd lenirevize

Rozd lenirevize vrativ echnyzm ny vreviziobsa ené apo astechjeznovup ipraviazapl e
do tolika revizi, kolik ur ite jako kone nypo et. ekn me, echceterozd litt eba prost edni
ze svych t 1 revizi. Instead of “updated README formatting and added blame”, you want to split it
into two commits: “updated README formatting” for the first, and “added blame” for the second. You
can do that in the rebase -i script by changing the instruction on the commit you want to split to
“edit”:

pick f7f3féd changed my name a bit
edit 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Then, when the script drops you to the command line, you reset that commit, take the changes that
have been reset, and create multiple commits out of them. Kdy wulo itezm nyazav ete editor, Git
se vrati na rodi e prvni revize ve va em seznamu, aplikuje prvni revizi (f7f3f6d), aplikuje druhou
revizi (310154e) a ocitnete se znovu na konzoli. Odtud m ete vytvo it smi eny reset této revize
zaddnim p 1kazu git reset HEAD?, ktery efektivn vrati v echny zm ny v revizi a ponecha
zm n né soubory nep ipraveny k zapsani. Now you can stage and commit files until you have
several commits, and run git rebase --continue when you’re done:



$ git reset HEADA

$ git add README

$ git commit -m 'updated README formatting'
$ git add lib/simplegit.rb

$ git commit -m 'added blame'

$ git rebase --continue

Git aplikuje posledni revizi (a5f4a@d) ve skriptu. Va e historie bude vypadat takto:

$ git log -4 --pretty=format:"%h %s
1c002dd added cat-file

9529157 added blame

35cfb2b updated README formatting
f3cc40e changed my name a bit

Once again, this changes the SHA-1s of all the commits in your list, so make sure no commit shows up
in that list that you’ve already pushed to a shared repository.

Pitbul mezi p ikazy: filter-branch

There is another history-rewriting option that you can use if you need to rewrite a larger number of
commits in some scriptable way - for instance, changing your email address globally or removing a file
from every commit. P ikaz pro tento p ipad je filter-branch. Dokd e p epsat velké 4stiva i
historie, a proto byste hour it nem li pou ivat, pokudu bylvad projektzve ejn n a ostatni
u ivatelé u zalo ili svou prdci na revizich, které hodlate p epsat. P ikaz p esto m e byt
velmi u ite ny. Dale poznate n kolik b nych situaci, v nich ho lze pou it, a ziskate tak
p edstavu,cov echnop ikaz dovede.

Removing a File from Every Commit

Toto je opravdu velmi astd situace. N kdo p ikazem git add . bezmy lenkovit zapsal ob i
binarni soubor a vy ho chcete odstranit ze v ech revizi. Nebo jste omylem zapsali soubor obsahujici
va e heslo, ale chcete, aby byl vd  projekt ve ejny. Nastrojem, ktery hledate k opraveni celé historie,
je filter-branch. To remove a file named passwords. txt from your entire history, you can use the --tree
-filter option to filter-branch:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cf04e7c5686a9cb838c3f36a8cbbadfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

Parametr --tree-filter spusti zadany p ikaz po ka dém checkoutu projektu a znovu zapi e jeho
vysledky. In this case, you remove a file called passwords.txt from every snapshot, whether it exists or
not. If you want to remove all accidentally committed editor backup files, you can run something like



git filter-branch --tree-filter 'rm -f *~' HEAD.

Uvidite, jak Git p episuje stromy a revize a poté p emisti ukazatel v tve na konec. V t inou se
vyplati provad t toto v echno v testovaci v tvi a k tvrdému resetu hlavni v tve p istoupit a
poté, co se ujistite, e vysledek odpovidd va im o ekavanim. Chcete-li spustit p ikaz filter-branch
nav echv tvich, zadejte kp ikazu parametr --all.

Povy enipodadresa e nanovyko enovyadresa

Suppose you’ve done an import from another source control system and have subdirectories that make
no sense (trunk, tags, and so on). Chcete-li ud lat z podadresd e trunk novy ko enovy adresa
projektu prov echny revize, is tim vdm pom ep ikaz filter-branch:

$ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0bf61e41a27326cdae8f09fe708d679F596F (12/12)
Ref 'refs/heads/master' was rewritten

Va imnovyko enovym adresa em je nyniobsah podadresa e trunk. Git také automaticky odstrani
revize, které nemaji na podadresa adny vliv.

Changing Email Addresses Globally

Another common case is that you forgot to run git config to set your name and email address before
you started working, or perhaps you want to open-source a project at work and change all your work
email addresses to your personal address. In any case, you can change email addresses in multiple
commits in a batch with filter-branch as well. You need to be careful to change only the email
addresses that are yours, so you use --commit-filter:

$ git filter-branch --commit-filter
if [ "$GIT_AUTHOR_EMAIL" = "schacon@localhost" ];

then
GIT AUTHOR_NAME="Scott Chacon";
GIT_AUTHOR_EMAIL="schacon@example.com";
git commit-tree "$@";

else
git commit-tree "$@";

fi' HEAD

P ikaz projde a p epi e v echny revize tak, aby obsahovaly novou adresu. Because commits
contain the SHA-1 values of their parents, this command changes every commit SHA-1 in your history,
not just those that have the matching email address.



Reset Demystified

Before moving on to more specialized tools, let’s talk about reset and checkout. These commands are
two of the most confusing parts of Git when you first encounter them. They do so many things, that it
seems hopeless to actually understand them and employ them properly. For this, we recommend a
simple metaphor.

The Three Trees

An easier way to think about reset and checkout is through the mental frame of Git being a content
manager of three different trees. By “tree” here we really mean “collection of files”, not specifically the
data structure. (There are a few cases where the index doesn’t exactly act like a tree, but for our
purposes it is easier to think about it this way for now.)

Git as a system manages and manipulates three trees in its normal operation:

Tree Role

HEAD Last commit snapshot, next parent
Index Proposed next commit snapshot
Working Directory Sandbox

The HEAD

HEAD is the pointer to the current branch reference, which is in turn a pointer to the last commit
made on that branch. That means HEAD will be the parent of the next commit that is created. It’s
generally simplest to think of HEAD as the snapshot of your last commit.

In fact, it’s pretty easy to see what that snapshot looks like. Here is an example of getting the actual
directory listing and SHA-1 checksums for each file in the HEAD snapshot:

$ git cat-file -p HEAD

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf
author Scott Chacon 1301511835 -0700
committer Scott Chacon 1301511835 -0700

initial commit

$ git 1s-tree -r HEAD

100644 blob a906cb2a4a904a152...  README
100644 blob 8f94139338f9404f2... Rakefile
040000 tree 99f1ab6d12cb4b6f19... 1ib

The cat-file and 1s-tree commands are “plumbing” commands that are used for lower level things



and not really used in day-to-day work, but they help us see what’s going on here.

The Index

The Index is your proposed next commit. We’ve also been referring to this concept as Git’s “Staging
Area” as this is what Git looks at when you run git commit.

Git populates this index with a list of all the file contents that were last checked out into your working
directory and what they looked like when they were originally checked out. You then replace some of
those files with new versions of them, and git commit converts that into the tree for a new commit.

$ git 1s-files -s

100644 3906cb2a4a904a152e80877d4088654daaddc859 OREADME

100644 8f94139338f9404126296befa88755fc2598c289 ORakefile

100644 47c6340d6459e05787f644c2447d2595f5d3a54b @1ib/simplegit.rb

Again, here we’re using 1s-files, which is more of a behind the scenes command that shows you what
your index currently looks like.

The index is not technically a tree structure - it’s actually implemented as a flattened manifest — but for
our purposes it’s close enough.

The Working Directory

Finally, you have your working directory. The other two trees store their content in an efficient but
inconvenient manner, inside the .git folder. The Working Directory unpacks them into actual files,
which makes it much easier for you to edit them. Think of the Working Directory as a sandbox, where
you can try changes out before committing them to your staging area (index) and then to history.

$ tree

—— README
—— Rakefile
L—— 1ib
L—— simplegit.rb

1 directory, 3 files

The Workflow

Git’s main purpose is to record snapshots of your project in successively better states, by manipulating
these three trees.



Working
Directory

Checkout the project

Stage Files

Commit

Let’s visualize this process: say you go into a new directory with a single file in it. We’ll call this v1 of
the file, and we’ll indicate it in blue. Now we run git init, which will create a Git repository with a
HEAD reference which points to an unborn branch (master doesn’t exist yet).

master

Working
Directory

At this point, only the Working Directory tree has any content.

Now we want to commit this file, so we use git add to take content in the Working Directory and copy
it to the Index.



HEAD

master

Working
Directory

Then we run git commit, which takes the contents of the Index and saves it as a permanent snapshot,
creates a commit object which points to that snapshot, and updates master to point to that commit.

master

Working
Directory

If we run git status, we’ll see no changes, because all three trees are the same.

Now we want to make a change to that file and commit it. We’ll go through the same process; first we
change the file in our working directory. Let’s call this v2 of the file, and indicate it in red.



HEAD

master

Working
Directory

If we run git status right now, we’ll see the file in red as “Changes not staged for commit,” because
that entry differs between the Index and the Working Directory. Next we run git add on it to stage it
into our Index.

master

Working
Directory

At this point if we run git status we will see the file in green under “Changes to be committed”
because the Index and HEAD differ - that is, our proposed next commit is now different from our last
commit. Finally, we run git commit to finalize the commit.



HEAD

master

Working
Directory

Now git status will give us no output, because all three trees are the same again.

Switching branches or cloning goes through a similar process. When you checkout a branch, it changes
HEAD to point to the new branch ref, populates your Index with the snapshot of that commit, then
copies the contents of the Index into your Working Directory.

The Role of Reset
The reset command makes more sense when viewed in this context.

For the purposes of these examples, let’s say that we’ve modified file.txt again and committed it a
third time. So now our history looks like this:

master

Working

Directory

Let’s now walk through exactly what reset does when you call it. It directly manipulates these three
trees in a simple and predictable way. It does up to three basic operations.



Step 1: Move HEAD

The first thing reset will do is move what HEAD points to. This isn’t the same as changing HEAD itself
(which is what checkout does); reset moves the branch that HEAD is pointing to. This means if HEAD is
set to the master branch (i.e. you’re currently on the master branch), running git reset 9e5e6a4 will
start by making master point to 9e5eb6a4.

master

Working
Directory

No matter what form of reset with a commit you invoke, this is the first thing it will always try to do.
With reset --soft, it will simply stop there.

Now take a second to look at that diagram and realize what happened: it essentially undid the last git
commit command. When you run git commit, Git creates a new commit and moves the branch that
HEAD points to up to it. When you reset back to HEAD~ (the parent of HEAD), you are moving the
branch back to where it was, without changing the Index or Working Directory. You could now update
the Index and run git commit again to accomplish what git commit --amend would have done (see
Changing the Last Commit).

Step 2: Updating the Index (-mixed)

Note that if you run git status now you’ll see in green the difference between the Index and what the
new HEAD is.

The next thing reset will do is to update the Index with the contents of whatever snapshot HEAD now
points to.



HEAD

master

Working
Directory

If you specify the --mixed option, reset will stop at this point. This is also the default, so if you specify
no option at all (just git reset HEAD~ in this case), this is where the command will stop.

Now take another second to look at that diagram and realize what happened: it still undid your last
commit, but also unstaged everything. You rolled back to before you ran all your git add and git commit
commands.

Step 3: Updating the Working Directory (--hard)

The third thing that reset will do is to make the Working Directory look like the Index. If you use the
--hard option, it will continue to this stage.

HEAD

master

Working
Directory

So let’s think about what just happened. You undid your last commit, the git add and git commit
commands, and all the work you did in your working directory.



It’s important to note that this flag (--hard) is the only way to make the reset command dangerous, and
one of the very few cases where Git will actually destroy data. Any other invocation of reset can be
pretty easily undone, but the --hard option cannot, since it forcibly overwrites files in the Working
Directory. In this particular case, we still have the v3 version of our file in a commit in our Git DB, and
we could get it back by looking at our reflog, but if we had not committed it, Git still would have
overwritten the file and it would be unrecoverable.

Recap

The reset command overwrites these three trees in a specific order, stopping when you tell it to:
1. Move the branch HEAD points to (stop here if --soft)
2. Make the Index look like HEAD (stop here unless --hard)

3. Make the Working Directory look like the Index

Reset With a Path

That covers the behavior of reset in its basic form, but you can also provide it with a path to act upon.
If you specify a path, reset will skip step 1, and limit the remainder of its actions to a specific file or set
of files. This actually sort of makes sense — HEAD is just a pointer, and you can’t point to part of one
commit and part of another. But the Index and Working directory can be partially updated, so reset
proceeds with steps 2 and 3.

So, assume we run git reset file.txt. This form (since you did not specify a commit SHA-1 or branch,
and you didn’t specify --soft or --hard) is shorthand for git reset --mixed HEAD file.txt, which will:

1. Move the branch HEAD points to (skipped)
2. Make the Index look like HEAD (stop here)

So it essentially just copies file.txt from HEAD to the Index.



master

Working
Directory

This has the practical effect of unstaging the file. If we look at the diagram for that command and think
about what git add does, they are exact opposites.

master

Working
Directory

This is why the output of the git status command suggests that you run this to unstage a file. (See
Odstran nisouboru z oblasti p ipravenych zm n for more on this.)

We could just as easily not let Git assume we meant “pull the data from HEAD” by specifying a specific
commit to pull that file version from. We would just run something like git reset eb43bf file.txt.



master

Working
Directory

This effectively does the same thing as if we had reverted the content of the file to v1 in the Working
Directory, ran git add on it, then reverted it back to v3 again (without actually going through all those
steps). If we run git commit now, it will record a change that reverts that file back to v1, even though
we never actually had it in our Working Directory again.

It’s also interesting to note that like git add, the reset command will accept a --patch option to unstage
content on a hunk-by-hunk basis. So you can selectively unstage or revert content.

Squashing
Let’s look at how to do something interesting with this newfound power - squashing commits.

Say you have a series of commits with messages like “oops.”, “WIP” and “forgot this file”. You can use
reset to quickly and easily squash them into a single commit that makes you look really smart.
(Squashing Commits shows another way to do this, but in this example it’s simpler to use reset.)

Let’s say you have a project where the first commit has one file, the second commit added a new file
and changed the first, and the third commit changed the first file again. The second commit was a
work in progress and you want to squash it down.



master

Working
Directory
file-b.txt vl file-b.txt vl file-b.txt vi

You can run git reset --soft HEAD~2 to move the HEAD branch back to an older commit (the first
commit you want to keep):

master

Working
Directory
file-b.txt vl file-b.txt vi

And then simply run git commit again:



master ‘

file-b.txt vl

file-b.txt v1 file-b.txt v1

Directory

WEETE

file-b.txt vl file-b.txt vl

Now you can see that your reachable history, the history you would push, now looks like you had one
commit with file-a.txt v1, then a second that both modified file-a.txt to v3 and added file-b.txt.
The commit with the v2 version of the file is no longer in the history.

Check It Out

Finally, you may wonder what the difference between checkout and reset is. Like reset, checkout
manipulates the three trees, and it is a bit different depending on whether you give the command a file
path or not.

Without Paths

Running git checkout [branch] is pretty similar to running git reset --hard [branch] in that it updates
all three trees for you to look like [branch], but there are two important differences.

First, unlike reset --hard, checkout is working-directory safe; it will check to make sure it’s not blowing
away files that have changes to them. Actually, it’s a bit smarter than that — it tries to do a trivial merge
in the Working Directory, so all of the files you haven’t changed in will be updated. reset --hard, on the
other hand, will simply replace everything across the board without checking.

The second important difference is how it updates HEAD. Where reset will move the branch that
HEAD points to, checkout will move HEAD itself to point to another branch.

For instance, say we have master and develop branches which point at different commits, and we’re
currently on develop (so HEAD points to it). If we run git reset master, develop itself will now point to
the same commit that master does. If we instead run git checkout master, develop does not move, HEAD
itself does. HEAD will now point to master.



So, in both cases we’re moving HEAD to point to commit A, but how we do so is very different. reset
will move the branch HEAD points to, checkout moves HEAD itself.

master develop

master develop

master develop

With Paths

The other way to run checkout is with a file path, which, like reset, does not move HEAD. It is just like
git reset [branch] file in that it updates the index with that file at that commit, but it also overwrites
the file in the working directory. It would be exactly like git reset --hard [branch] file (if reset
would let you run that) - it’s not working-directory safe, and it does not move HEAD.

Also, like git reset and git add, checkout will accept a --patch option to allow you to selectively revert
file contents on a hunk-by-hunk basis.

Shrnuti

Hopefully now you understand and feel more comfortable with the reset command, but are probably
still a little confused about how exactly it differs from checkout and could not possibly remember all
the rules of the different invocations.

Here’s a cheat-sheet for which commands affect which trees. The “HEAD” column reads “REF” if that
command moves the reference (branch) that HEAD points to, and “HEAD” if it moves HEAD itself. Pay
especial attention to the WD Safe? column - if it says NO, take a second to think before running that
command.

HEAD Index Workdir WD Safe?
Commit Level
reset --soft [commit] REF NO NO YES
reset [commit] REF YES NO YES
reset --hard [commit] REF YES YES NO

checkout [commit] HEAD YES YES YES



HEAD Index Workdir WD Safe?

File Level
reset (commit) [file] NO YES NO YES
checkout (commit) [file] NO YES YES NO

Advanced Merging

Merging in Git is typically fairly easy. Since Git makes it easy to merge another branch multiple times,
it means that you can have a very long lived branch but you can keep it up to date as you go, solving
small conflicts often, rather than be surprised by one enormous conflict at the end of the series.

However, sometimes tricky conflicts do occur. Unlike some other version control systems, Git does not
try to be overly clever about merge conflict resolution. Git’s philosophy is to be smart about
determining when a merge resolution is unambiguous, but if there is a conflict, it does not try to be
clever about automatically resolving it. Therefore, if you wait too long to merge two branches that
diverge quickly, you can run into some issues.

In this section, we’ll go over what some of those issues might be and what tools Git gives you to help
handle these more tricky situations. We’ll also cover some of the different, non-standard types of
merges you can do, as well as see how to back out of merges that you’ve done.

Merge Conflicts

While we covered some basics on resolving merge conflicts in Zakladni konflikty p 1slu ovani, for
more complex conflicts, Git provides a few tools to help you figure out what’s going on and how to
better deal with the conflict.

First of all, if at all possible, try to make sure your working directory is clean before doing a merge that
may have conflicts. If you have work in progress, either commit it to a temporary branch or stash it.
This makes it so that you can undo anything you try here. If you have unsaved changes in your
working directory when you try a merge, some of these tips may help you lose that work.

Let’s walk through a very simple example. We have a super simple Ruby file that prints hello world.

#! /usr/bin/env ruby
def hello
puts 'hello world'

end

hello()

In our repository, we create a new branch named whitespace and proceed to change all the Unix line



endings to DOS line endings, essentially changing every line of the file, but just with whitespace. Then
we change the line “hello world” to “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 achlefd..e85207e 100755
--- a/hello.rb
+++ b/hello.rb
ee -1,7 +1,7 @@
#! /usr/bin/env ruby

def hello

- puts 'hello world'

+ puts 'hello mundo'/M
end

hello()
$ git commit -am 'hello mundo change'

[whitespace 6d338d2] hello mundo change
1 file changed, 1 insertion(+), 1 deletion(-)

Now we switch back to our master branch and add some documentation for the function.



$ git checkout master
Switched to branch 'master'

$ vim hello.rb
$ git diff
diff --git a/hello.rb b/hello.rb
index ac5lefd..36c06c8 100755
--- a/hello.rb
+++ b/hello.rb
@e -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

puts 'hello world'
end

$ git commit -am 'document the function'
[master bec6336] document the function
1 file changed, 1 insertion(+)

Now we try to merge in our whitespace branch and we’ll get conflicts because of the whitespace
changes.

$ git merge whitespace

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

Aborting a Merge

We now have a few options. First, let’s cover how to get out of this situation. If you perhaps weren’t
expecting conflicts and don’t want to quite deal with the situation yet, you can simply back out of the
merge with git merge --abort.

$ git status -sb
## master
UU hello.rb

$ git merge --abort

$ git status -sb
## master



The git merge --abort option tries to revert back to your state before you ran the merge. The only
cases where it may not be able to do this perfectly would be if you had unstashed, uncommitted
changes in your working directory when you ran it, otherwise it should work fine.

If for some reason you just want to start over, you can also run git reset --hard HEAD, and your
repository will be back to the last committed state. Remember that any uncommitted work will be lost,
so make sure you don’t want any of your changes.

Ignoring Whitespace

In this specific case, the conflicts are whitespace related. We know this because the case is simple, but
it’s also pretty easy to tell in real cases when looking at the conflict because every line is removed on
one side and added again on the other. By default, Git sees all of these lines as being changed, so it can’t
merge the files.

The default merge strategy can take arguments though, and a few of them are about properly ignoring
whitespace changes. If you see that you have a lot of whitespace issues in a merge, you can simply
abort it and do it again, this time with -Xignore-all-space or -Xignore-space-change. The first option
ignores whitespace completely when comparing lines, the second treats sequences of one or more
whitespace characters as equivalent.

$ 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(-)

Since in this case, the actual file changes were not conflicting, once we ignore the whitespace changes,
everything merges just fine.

This is a lifesaver if you have someone on your team who likes to occasionally reformat everything
from spaces to tabs or vice-versa.

Manual File Re-merging

Though Git handles whitespace pre-processing pretty well, there are other types of changes that
perhaps Git can’t handle automatically, but are scriptable fixes. As an example, let’s pretend that Git
could not handle the whitespace change and we needed to do it by hand.

What we really need to do is run the file we’re trying to merge in through a dos2unix program before
trying the actual file merge. So how would we do that?

First, we get into the merge conflict state. Then we want to get copies of my version of the file, their
version (from the branch we’re merging in) and the common version (from where both sides branched
off). Then we want to fix up either their side or our side and re-try the merge again for just this single
file.



Getting the three file versions is actually pretty easy. Git stores all of these versions in the index under
“stages” which each have numbers associated with them. Stage 1 is the common ancestor, stage 2 is
your version and stage 3 is from the MERGE_HEAD, the version you’re merging in (“theirs”).

You can extract a copy of each of these versions of the conflicted file with the git show command and a
special syntax.

$ git show :1:hello.rb > hello.common.rb
$ git show :2:hello.rb > hello.ours.rb
$ git show :3:hello.rb > hello.theirs.rb

If you want to get a little more hard core, you can also use the 1s-files -u plumbing command to get
the actual SHA-1s of the Git blobs for each of these files.

$ git 1s-files -u

100755 achlefdc3df4f4fd328d1a02ad05331d8e2¢9111 1hello.rb
100755 36c06c8752¢78d2aff89571132f3bf7841a7b5¢c3 2hello.rb
100755 e85207e04dfdd5eb@ale9febbc67fd837c44aled 3hello.rb

The :1:hello.rbis just a shorthand for looking up that blob SHA-1.

Now that we have the content of all three stages in our working directory, we can manually fix up
theirs to fix the whitespace issue and re-merge the file with the little-known git merge-file command
which does just that.



$ dos2unix hello.theirs.rb
dos2unix: converting file hello.theirs.rb to Unix format ...

$ git merge-file -p \
hello.ours.rb hello.common.rb hello.theirs.rb > hello.rb

$ git diff -b
diff --cc hello.rb
index 36c06c8,e85207¢..0000000
--- a/hello.rb
+++ b/hello.rb
©eee -1,8 -1,7 +1,8 @@@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

At this point we have nicely merged the file. In fact, this actually works better than the ignore-space-
change option because this actually fixes the whitespace changes before merge instead of simply
ignoring them. In the ignore-space-change merge, we actually ended up with a few lines with DOS line
endings, making things mixed.

If you want to get an idea before finalizing this commit about what was actually changed between one
side or the other, you can ask git diff to compare what is in your working directory that you’re about
to commit as the result of the merge to any of these stages. Let’s go through them all.

To compare your result to what you had in your branch before the merge, in other words, to see what
the merge introduced, you can run 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()

So here we can easily see that what happened in our branch, what we’re actually introducing to this
file with this merge, is changing that single line.

If we want to see how the result of the merge differed from what was on their side, you can run git
diff --theirs. In this and the following example, we have to use -b to strip out the whitespace because
we’re comparing it to what is in Git, not our cleaned up hello.theirs.rb file.

$ git diff --theirs -b
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index e85207e..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@@ -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

puts 'hello mundo'
end

Finally, you can see how the file has changed from both sides with git diff --base.



$ git diff --base -b
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index ac571efd..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@ -1,7 +1,8 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

At this point we can use the git clean command to clear out the extra files we created to do the
manual merge but no longer need.

$ git clean -f

Removing hello.common.rb
Removing hello.ours.rb
Removing hello.theirs.rb

Checking Out Conflicts

Perhaps we’re not happy with the resolution at this point for some reason, or maybe manually editing
one or both sides still didn’t work well and we need more context.

Let’s change up the example a little. For this example, we have two longer lived branches that each
have a few commits in them but create a legitimate content conflict when merged.

$ git log --graph --oneline --decorate --all
* £1270f7 (HEAD, master) update README

* 9af9d3b add a README

* 694971d update phrase to hola world

| * e3eb223 (mundo) add more tests

| * 7¢ff591 add testing script

| * c3ffff1 changed text to hello mundo

|/

* b7dcc89 initial hello world code

We now have three unique commits that live only on the master branch and three others that live on



the mundo branch. If we try to merge the mundo branch in, we get a conflict.

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

We would like to see what the merge conflict is. If we open up the file, we’ll see something like this:

#! /usr/bin/env ruby

def hello
<<<<<<< HEAD
puts 'hola world'

puts 'hello mundo'
>>>>>>> mundo
end

hello()

Both sides of the merge added content to this file, but some of the commits modified the file in the
same place that caused this conflict.

Let’s explore a couple of tools that you now have at your disposal to determine how this conflict came
to be. Perhaps it’s not obvious how exactly you should fix this conflict. You need more context.

One helpful tool is git checkout with the ‘-conflict’ option. This will re-checkout the file again and
replace the merge conflict markers. This can be useful if you want to reset the markers and try to
resolve them again.

You can pass --conflict either diff3 or merge (which is the default). If you pass it diff3, Git will use a
slightly different version of conflict markers, not only giving you the “ours” and “theirs” versions, but
also the “base” version inline to give you more context.

$ git checkout --conflict=diff3 hello.rb

Once we run that, the file will look like this instead:



#! /usr/bin/env ruby

def hello
<KLLLLKL ours

puts 'hola world'
[11111] base

puts 'hello world'

puts 'hello mundo'
>>>>>>> theirs
end

hello()

If you like this format, you can set it as the default for future merge conflicts by setting the
merge.conflictstyle setting to diff3.

$ git config --global merge.conflictstyle diff3

The git checkout command can also take --ours and --theirs options, which can be a really fast way of
just choosing either one side or the other without merging things at all.

This can be particularly useful for conflicts of binary files where you can simply choose one side, or
where you only want to merge certain files in from another branch - you can do the merge and then
checkout certain files from one side or the other before committing.

Merge Log

Another useful tool when resolving merge conflicts is git log. This can help you get context on what
may have contributed to the conflicts. Reviewing a little bit of history to remember why two lines of
development were touching the same area of code can be really helpful sometimes.

To get a full list of all of the unique commits that were included in either branch involved in this
merge, we can use the “triple dot” syntax that we learned in Triple Dot.

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

VvV V V N N N &H

That’s a nice list of the six total commits involved, as well as which line of development each commit



was on.

We can further simplify this though to give us much more specific context. If we add the --merge option
to git log, it will only show the commits in either side of the merge that touch a file that’s currently
conflicted.

$ git log --oneline --left-right --merge
< 694971d update phrase to hola world
> c¢3ffff1 changed text to hello mundo

If you run that with the -p option instead, you get just the diffs to the file that ended up in conflict. This
can be really helpful in quickly giving you the context you need to help understand why something
conflicts and how to more intelligently resolve it.

Combined Diff Format

Since Git stages any merge results that are successful, when you run git diff while in a conflicted
merge state, you only get what is currently still in conflict. This can be helpful to see what you still
have to resolve.

When you run git diff directly after a merge conflict, it will give you information in a rather unique
diff output format.

$ git diff
diff --cc hello.rb
index 0399cd5,5972710..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,11 @ee
#! /usr/bin/env ruby

def hello
++<<<<<<< HEAD
+ puts 'hola world'

+ puts 'hello mundo'
++>>>>>>> mundo
end

hello()

The format is called “Combined Diff” and gives you two columns of data next to each line. The first
column shows you if that line is different (added or removed) between the “ours” branch and the file
in your working directory and the second column does the same between the “theirs” branch and your
working directory copy.



So in that example you can see that the <<<<<<< and >>>>>>> lines are in the working copy but were not
in either side of the merge. This makes sense because the merge tool stuck them in there for our
context, but we’re expected to remove them.

If we resolve the conflict and run git diff again, we’ll see the same thing, but it’s a little more useful.

$ vim hello.rb
$ git diff
diff --cc hello.rb
index 0399cd5,59727f0..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @e@
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

This shows us that “hola world” was in our side but not in the working copy, that “hello mundo” was in
their side but not in the working copy and finally that “hola mundo” was not in either side but is now
in the working copy. This can be useful to review before committing the resolution.

You can also get this from the git log for any merge to see how something was resolved after the fact.
Git will output this format if you run git show on a merge commit, or if you add a --cc option to a git
log -p (which by default only shows patches for non-merge commits).



$ git log --cc -p -1

commit 14f41939956d80b9e17bb8721354c33f8d5b5a79
Merge: f1270f7 e3eb223

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Sep 19 18:14:49 2014 +0200

Merge branch 'mundo’

Conflicts:
hello.rb

diff --cc hello.rb
index 0399cd5,59727f0..e1d0799
--- a/hello.rb
+++ b/hello.rb
ee@ -1,7 -1,7 +1,7 e@e
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

Undoing Merges

Now that you know how to create a merge commit, youw’ll probably make some by mistake. One of the
great things about working with Git is that it’s okay to make mistakes, because it’s possible (and in
many cases easy) to fix them.

Merge commits are no different. Let’s say you started work on a topic branch, accidentally merged it
into master, and now your commit history looks like this:

HEAD

master

P € € C G

Figure 138. Accidental merge commit

There are two ways to approach this problem, depending on what your desired outcome is.



Fix the references

If the unwanted merge commit only exists on your local repository, the easiest and best solution is to
move the branches so that they point where you want them to. In most cases, if you follow the errant
git merge with git reset --hard HEAD~, this will reset the branch pointers so they look like this:

master

Figure 139. History after git reset --hard HEAD~

We covered reset back in Reset Demystified, so it shouldn’t be too hard to figure out what’s going on
here. Here’s a quick refresher: reset --hard usually goes through three steps:

1. Move the branch HEAD points to. In this case, we want to move master to where it was before the
merge commit (C6).

2. Make the index look like HEAD.
3. Make the working directory look like the index.

The downside of this approach is that it’s rewriting history, which can be problematic with a shared
repository. Check out Rizika spojend s p eskladanim for more on what can happen; the short version
is that if other people have the commits you’re rewriting, you should probably avoid reset. This
approach also won’t work if any other commits have been created since the merge; moving the refs
would effectively lose those changes.

Reverse the commit

If moving the branch pointers around isn’t going to work for you, Git gives you the option of making a
new commit which undoes all the changes from an existing one. Git calls this operation a “revert”, and
in this particular scenario, you’d invoke it like this:

$ git revert -m 1 HEAD
[master b1d8379] Revert "Merge branch 'topic'"

The -m 1 flag indicates which parent is the “mainline” and should be kept. When you invoke a merge
into HEAD (git merge topic), the new commit has two parents: the first one is HEAD (C6), and the second is
the tip of the branch being merged in (C4). In this case, we want to undo all the changes introduced by
merging in parent #2 (C4), while keeping all the content from parent #1 (C6).



The history with the revert commit looks like this:

HEAD

master

@ o o @ @ &

Figure 140. History after git revert -m 1

The new commit "M has exactly the same contents as (6, so starting from here it’s as if the merge never
happened, except that the now-unmerged commits are still in HEAD's history. Git will get confused if you
try to merge topic into master again:

$ git merge topic
Already up-to-date.

There’s nothing in topic that isn’t already reachable from master. What’s worse, if you add work to
topic and merge again, Git will only bring in the changes since the reverted merge:

Figure 141. History with a bad merge

The best way around this is to un-revert the original merge, since now you want to bring in the
changes that were reverted out, then create a new merge commit:

$ git revert MM
[master 09f0126] Revert "Revert "Merge branch 'topic'""
$ git merge topic

=0
o € €& ¢ € € € «€»

Figure 142. History after re-merging a reverted merge

In this example, M and "M cancel out. "M effectively merges in the changes from (3 and (4, and (8
merges in the changes from (7, so now topic is fully merged.



Other Types of Merges

So far we’ve covered the normal merge of two branches, normally handled with what is called the
“recursive” strategy of merging. There are other ways to merge branches together however. Let’s cover
a few of them quickly.

Our or Theirs Preference

First of all, there is another useful thing we can do with the normal “recursive” mode of merging.
We’ve already seen the ignore-all-space and ignore-space-change options which are passed with a -X
but we can also tell Git to favor one side or the other when it sees a conflict.

By default, when Git sees a conflict between two branches being merged, it will add merge conflict
markers into your code and mark the file as conflicted and let you resolve it. If you would prefer for
Git to simply choose a specific side and ignore the other side instead of letting you manually resolve
the conflict, you can pass the merge command either a -Xours or -Xtheirs.

If Git sees this, it will not add conflict markers. Any differences that are mergeable, it will merge. Any
differences that conflict, it will simply choose the side you specify in whole, including binary files.

If we go back to the “hello world” example we were using before, we can see that merging in our
branch causes conflicts.

$ 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.

However if we run it with -Xours or -Xtheirs it does not.

$ 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

In that case, instead of getting conflict markers in the file with “hello mundo” on one side and “hola
world” on the other, it will simply pick “hola world”. However, all the other non-conflicting changes on
that branch are merged successfully in.

This option can also be passed to the git merge-file command we saw earlier by running something
like git merge-file --ours for individual file merges.



If you want to do something like this but not have Git even try to merge changes from the other side in,
there is a more draconian option, which is the “ours” merge strategy. This is different from the “ours”
recursive merge option.

This will basically do a fake merge. It will record a new merge commit with both branches as parents,
but it will not even look at the branch you’re merging in. It will simply record as the result of the
merge the exact code in your current branch.

$ git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$

You can see that there is no difference between the branch we were on and the result of the merge.

This can often be useful to basically trick Git into thinking that a branch is already merged when doing
a merge later on. For example, say you branched off a release branch and have done some work on it
that you will want to merge back into your master branch at some point. In the meantime some bugfix
on master needs to be backported into your release branch. You can merge the bugfix branch into the
release branch and also merge -s ours the same branch into your master branch (even though the fix is
already there) so when you later merge the release branch again, there are no conflicts from the
bugfix.

Subtree Merging

The idea of the subtree merge is that you have two projects, and one of the projects maps to a
subdirectory of the other one. When you specify a subtree merge, Git is often smart enough to figure
out that one is a subtree of the other and merge appropriately.

We’ll go through an example of adding a separate project into an existing project and then merging the
code of the second into a subdirectory of the first.

First, we’ll add the Rack application to our project. We’ll add the Rack project as a remote reference in
our own project and then check it out into its own branch:



$ git remote add rack_remote https://github.com/rack/rack

$ git fetch rack_remote --no-tags

warning: no common commits

remote: Counting objects: 3184, done.

remote: Compressing objects: 100% (1465/1465), done.

remote: Total 3184 (delta 1952), reused 2770 (delta 1675)
Receiving objects: 100% (3184/3184), 677.42 KiB | 4 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.

From https://github.com/rack/rack

* [new branch] build -> rack_remote/build
* [new branch] master -> rack_remote/master
* [new branch] rack-0.4  -> rack_remote/rack-0.4
* [new branch] rack-0.9  -> rack_remote/rack-0.9

$ git checkout -b rack_branch rack_remote/master
Branch rack_branch set up to track remote branch refs/remotes/rack_remote/master.
Switched to a new branch "rack_branch”

Now we have the root of the Rack project in our rack_branch branch and our own project in the master
branch. Provedete-li checkout jedné a posléze druhé v tve, uvidite, e majijiné ko enové adresa e:

$ 1s
AUTHORS KNOWN-ISSUES  Rakefile contrib 1ib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
$ 1s

README

This is sort of a strange concept. Not all the branches in your repository actually have to be branches of
the same project. It’s not common, because it’s rarely helpful, but it’s fairly easy to have branches
contain completely different histories.

In this case, we want to pull the Rack project into our master project as a subdirectory. We can do that
in Git with git read-tree. You’ll learn more about read-tree and its friends in Git Internals, but for now
know that it reads the root tree of one branch into your current staging area and working directory.
We just switched back to your master branch, and we pull the rack_branch branch into the rack
subdirectory of our master branch of our main project:

$ git read-tree --prefix=rack/ -u rack_branch

When we commit, it looks like we have all the Rack files under that subdirectory — as though we copied
them in from a tarball. What gets interesting is that we can fairly easily merge changes from one of the
branches to the other. So, if the Rack project updates, we can pull in upstream changes by switching to



that branch and pulling:

$ git checkout rack_branch
$ git pull

Then, we can merge those changes back into our master branch. To pull in the changes and prepopulate
the commit message, use the --squash option, as well as the recursive merge strategy’s -Xsubtree
option. (The recursive strategy is the default here, but we include it for clarity.)

$ 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

All the changes from the Rack project are merged in and ready to be committed locally. You can also do
the opposite — make changes in the rack subdirectory of your master branch and then merge them into
your rack_branch branch later to submit them to the maintainers or push them upstream.

This gives us a way to have a workflow somewhat similar to the submodule workflow without using
submodules (which we will cover in Submodules). We can keep branches with other related projects in
our repository and subtree merge them into our project occasionally. It is nice in some ways, for
example all the code is committed to a single place. However, it has other drawbacks in that it’s a bit
more complex and easier to make mistakes in reintegrating changes or accidentally pushing a branch
into an unrelated repository.

Another slightly weird thing is that to get a diff between what you have in your rack subdirectory and
the code in your rack_branch branch - to see if you need to merge them - you can’t use the normal diff
command. V tomto p ipad jet eba zadatp ikaz git diff-tree a v tev, s ni chcete srovnani
provést:

$ git diff-tree -p rack_branch

Pop ipad chcete-li porovnat, co je ve va em podadresa i rack, s tim, co bylo ve v tvi master na
serveru v okam iku, kdy jste naposledy vyzvedavali data, spus tep ikaz:

$ git diff-tree -p rack_remote/master

Rerere

Funk nost p ikazu git rerere pat { k pon kud ukrytym rys m. The name stands for “reuse
recorded resolution” and as the name implies, it allows you to ask Git to remember how you’ve



resolved a hunk conflict so that the next time it sees the same conflict, Git can automatically resolve it
for you.

There are a number of scenarios in which this functionality might be really handy. One of the
examples that is mentioned in the documentation is if you want to make sure a long lived topic branch
will merge cleanly but don’t want to have a bunch of intermediate merge commits. With rerere turned
on you can merge occasionally, resolve the conflicts, then back out the merge. If you do this
continuously, then the final merge should be easy because rerere can just do everything for you
automatically.

This same tactic can be used if you want to keep a branch rebased so you don’t have to deal with the
same rebasing conflicts each time you do it. Or if you want to take a branch that you merged and fixed
a bunch of conflicts and then decide to rebase it instead - you likely won’t have to do all the same
conflicts again.

Another situation is where you merge a bunch of evolving topic branches together into a testable head
occasionally, as the Git project itself often does. If the tests fail, you can rewind the merges and re-do
them without the topic branch that made the tests fail without having to re-resolve the conflicts again.

To enable the rerere functionality, you simply have to run this config setting:

$ git config --global rerere.enabled true

You can also turn it on by creating the .git/rr-cache directory in a specific repository, but the config
setting is clearer and it can be done globally.

Now let’s see a simple example, similar to our previous one. Let’s say we have a file named hello.rb
that looks like this:

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

In one branch we change the word “hello” to “hola”, then in another branch we change the “world” to
“mundo”, just like before.



master

hello world § hola world

i18-world

When we merge the two branches together, we’ll get a merge conflict:

$ git merge i18n-world

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Recorded preimage for 'hello.rb'

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

You should notice the new line Recorded preimage for FILE in there. Otherwise it should look exactly
like a normal merge conflict. At this point, rerere can tell us a few things. Normally, you might run git
status at this point to see what all conflicted:

$ git status

# On branch master

# Unmerged paths:

# (use "git reset HEAD <file>..." to unstage)

#  (use "git add <file>..." to mark resolution)
#

#iboth modified: hello.rb

#

However, git rerere will also tell you what it has recorded the pre-merge state for with git rerere
status:

$ git rerere status
hello.rb

And git rerere diff will show the current state of the resolution - what you started with to resolve
and what you’ve resolved it to.



$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
ee -1,11 +1,11 @@
#! /usr/bin/env ruby

def hello
-<<KKLLKL
- puts 'hello mundo'

+<<<<<<< HEAD
puts 'hola world'
SSOSO>>>

+ puts 'hello mundo'
+>>>>>>> 118n-world
end

Also (and this isn’t really related to rerere), you can use ls-files -u to see the conflicted files and the
before, left and right versions:

$ git 1s-files -u

100644 39804c94239c1f2c03dc7chebed7f3e3a6b97519 1hello.rb
100644 a440dbbe8d1fd76ad438a49025a9ad9ce746t581 2hello.rb
100644 54336ba847c¢37583b604876419607¢9443848474 3hello.rb

Now you can resolve it to just be puts 'hola mundo' and you can run the rerere diff command again to
see what rerere will remember:

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
ee -1,11 +1,7 @@
#! /usr/bin/env ruby

def hello
-<<KLLLKL
- puts 'hello mundo'

- puts 'hola world'
->>>>>>>

+ puts 'hola mundo'
end



So that basically says, when Git sees a hunk conflict in a hello.rb file that has “hello mundo” on one
side and “hola world” on the other, it will resolve it to “hola mundo”.

Now we can mark it as resolved and commit it:
$ git add hello.rb
$ git commit

Recorded resolution for 'hello.rb'.
[master 68e16e5] Merge branch 'i18n'

You can see that it "Recorded resolution for FILE".

master

hello world {8 hola world

hello mundo

il8-world - puts ‘hola world’
- puts ‘hello mundo’
++ puts ‘hola mundo’

rerere cache

Now, let’s undo that merge and then rebase it on top of our master branch instead. We can move our
branch back by using reset as we saw in Reset Demystified.

$ git reset --hard HEADA
HEAD is now at ad63f15 i18n the hello

Our merge is undone. Now let’s rebase the topic branch.

$ git checkout i18n-world
Switched to branch "i18n-world'

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: 118n one word

Using index info to reconstruct a base tree...

Falling back to patching base and 3-way merge...
Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Failed to merge in the changes.

Patch failed at 0001 118n one word



Now, we got the same merge conflict like we expected, but take a look at the Resolved FILE using
previous resolution line. If we look at the file, we’ll see that it’s already been resolved, there are no
merge conflict markers in it.

#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

Also, git diff will show you how it was automatically re-resolved:

$ git diff
diff --cc hello.rb
index a440dbb6,54336ba..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @ee
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

il8-world

hello world {5 hola world

hello mundo

rerere cache

- puts 'hola world’
- puts ‘hello mundo’
++ puts ‘hola mundo’

You can also recreate the conflicted file state with the checkout command:



$ git checkout --conflict=merge hello.rb
$ cat hello.rb
#! /usr/bin/env ruby

def hello
<<KLLLLL oUrs
puts 'hola world'

puts 'hello mundo'
>>>>>>> theirs
end

We saw an example of this in Advanced Merging. For now though, let’s re-resolve it by just running
rerere again:

$ git rerere

Resolved 'hello.rb' using previous resolution.
$ cat hello.rb

#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

We have re-resolved the file automatically using the rerere cached resolution. You can now add and
continue the rebase to complete it.

$ git add hello.rb
$ git rebase --continue
Applying: 118n one word

So, if you do a lot of re-merges, or want to keep a topic branch up to date with your master branch
without a ton of merges, or you rebase often, you can turn on rerere to help your life out a bit.

Lad nivsystému Git

Git také nabizi n kolik néastroj , které vam pomohou ladit problémy v projektech. Proto e je Git
navr en tak, aby pracoval tém s jakymkoli typem projektu, jsou tyto nastroje velmi univerzalni.
asto vam mohou pomoci odhalit vzniklou chybu nebo problém.

File Annotation

Zjistite-li ve svém zdrojovém kodu chybu a chcete v d t, kdy a jak vznikla, je asto nejlep im



nastrojem anotace souboru (file annotation). Ukda e vam, p i které revizi byly jednotlivé  4adky
ka dého souboru naposledy zm n ny. Pokud zjistite, en Kktera metoda veva em kddu obsahuje
chybu, m ete soubor anotovat p ikazem git blame, kteryuka dého dadku metody zobrazi, kdo a
kdy ho naposledy upravil. Nasledujici p iklad pou iva parametr -L, ktery omezi vystup na adky 12
a 22:

$ git blame -L 12,22 simplegit.rb

N832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 12) def show(tree = 'master')
N4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 13) command("git show #{tree}")
N4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 14) end

N4832fe?2 (Scott Chacon 2008-03-15 10:31:28 -0700 15)

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 16) def log(tree = 'master')
79eaf55d (Scott Chacon 2008-04-06 10:15:08 -0700 17) command("git log #{tree}")
9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 18) end

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 19)

42c£2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 20) def blame(path)

42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 21) command("git blame #{path}")
42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 22) end

V imn tesi, eprvnipoleje asthodnoty SHA-1revize,vni byl 4adek naposledzm n n.The
next two fields are values extracted from that commit-the author name and the authored date of that
commit — so you can easily see who modified that line and when. Za timto udajem nasleduje islo

adku a obsah souboru. V. imn te sitaké adk revize 74832fe2, které oznamuji, e tyto adky
byly obsa eny v origindlni revizi tohoto souboru. Tato revize vznikla prvnim p idanim tohoto
souboru do projektu a tyto 4dky z staly od té doby nezm n ny. This is a tad confusing, because
now you’ve seen at least three different ways that Git uses the ” to modify a commit SHA-1, but that is
what it means here.

Dal i skv lou v ci na systétmu Git je, e explicitn nesleduje p ejmenovani souboru.
Zaznamendva snimky a poté se sna 1 zjistit, co bylo pozd ji implicitn p ejmenovano. Zajimavou
funkci je také to, em ete systému Git zadat, aby zjistil v echny druhy p esouvdani kddu. Zadate-
likp ikazu git blame parametr -C, Git zanalyzuje soubor, ktery anotujete, a pokud jednotlivé kousky
kéoduvn mobsa ené pochéazejip vodn odjinud, pokusi se Git zjistit odkud. For example, say you
are refactoring a file named GITServerHandler.m into multiple files, one of which is 6ITPackUpload.m. By
blaming GITPackUpload.m with the -C option, you can see where sections of the code originally came
from:



$ git blame -C -L 141,153 GITPackUpload.m

f344158d GITServerHandler.m (Scott 2009-01-04 141)

f344158d GITServerHandler.m (Scott 2009-01-04 142) - (void) gatherObjectShasFromC
f344f58d GITServerHandler.m (Scott 2009-01-04 143) {

70befddd GITServerHandler.m (Scott 2009-03-22 144) //NSLog(@"GATHER COMMI
ad11ac80 GITPackUpload.m (Scott 2009-03-24 145)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 146) NSString *parentSha;
ad11ac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit *commit = [g
ad11ac80 GITPackUpload.m (Scott 2009-03-24 148)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 149) //NSLog(@"GATHER COMMI

ad11ac80 GITPackUpload.m (Scott 2009-03-24 150)

56ef2caf GITServerHandler.m (Scott 2009-01-05 151) if(commit) {

56ef2caf GITServerHandler.m (Scott 2009-01-05 152) [refDict setOb
56ef2caf GITServerHandler.m (Scott 2009-01-05 153)

Tato funkce je opravdu u ite na. Normdln se jako p vodni revize zobrazi ta, kam jste kod
zkopirovali, proto e to bylo poprveé, kdy jste v daném souboru sahli do t chto adk . Git vam
vyhledd p vodni revizi, kde jste tyto adky napsali, dokonce i kdy jsou v jiném souboru.

Binary Search

Anotace souboru ma smysl, pokud vite, kde problém hledat. Pokud nemate pon ti, co m e chybu
zp sobovat, a od posledniho zaru en funk niho stavu kodu byly zapsdny desitky nebo stovky
revizi, mo nd budete pomoc hledat rad ji u p ikazu git bisect. P ikaz bisect zahdji bindrni
vyhledavani ve va 1 historii revizi a pom e vam co nejrychleji identifikovat, kterd revize je
p vodcem problému.

ekn me, e jste prdv odeslali vydani svého zdrojového kddu do produk niho prost edi, ale
dostanete hla eni o chyb , kterd se ve va em vyvojovém prost edi nevyskytovala, a nemate
tu eni, pro kod takto zlobi. Vratite se zp t ke svému kodu, a ukd e se, e doka ete problém
reprodukovat, ne v ak identifikovat. K odhaleni problému m ete pou it p ikaz bisect (tedy
,rozp lit“). Nejprve spustite p ikaz git bisect start, jim cely proces zahdjite, a poté pou ijete
p 1kaz git bisect bad, jim systému ozndmite, e aktudlni revize, na ni se prdv nachazite,
obsahuje chybu. Poté musite nastroji bisect sd lit, kdy byl kdd naposled nepochybn funk ni. K
tomu pou ijetep ikazgit bisect good [good_commit]:

$ git bisect start

$ git bisect bad

$ git bisect good v1.0

Bisecting: 6 revisions left to test after this
[ecbbelbc347ccecc5f9350d878ceb77feb13d3b2] error handling on repo

Git zjistil, e mezi revizi, kterou jste ozna ili jako posledni dobrou (v1.0), a aktudlni problémovou
verzi je asi 12 revizi, a provedl checkout prost edni revize. Nyni m ete provést testovani a



vyzkou et, zda problém existuje i v této revizi. Pokud ano, vznikla chyba n kdy p ed touto
prost edni revizi; pokud ne, pak je problém zale itosti revizi zapsanych a po této prost edni
revizi. Uk4 e se, e na této revizi k problému nedochdzi, a tak to systému Git sd lite p ikazem git
bisect good a budete v hledani pokra ovat:

$ git bisect good
Bisecting: 3 revisions left to test after this
[b047b02ea383310a70fd603dc8cd7abed13d15¢c04] secure this thing

Nyni jste na jiné revizi, na p 1 cesty mezi revizi, kterou jste prav  otestovali, a problémovou revizi.
Znovu provedete sv j test a zjistite, e tato revize vykazuje chybu. Systému Git to tedy sd lite
p ikazem git bisect bad

$ git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3cIbea38e09d82a5ce6014] drop exceptions table

Tato revize je v po adku, a Git tak md nyni v echny informace, které pot ebuje k ur eni, kde
problém vznikl. Sd li vdm SHA-1 prvni revize s chybou a zobrazi n které dal 1iinformace o revizi a
o tom, které soubory byly v této revizi zm n ny. Zjistite tak, co bylo sou asti revize a co m e
zp sobovat hledanou chybu:

$ git bisect good

b047b02ea383310a70fd6@3dc8cd7abcd13d15¢c04 is first bad commit
commit b@47b02ea83310a70fd603dc8cd7abecd13d15¢04

Author: PJ Hyett <pjhyett@example.com>

Date:  Tue Jan 27 14:48:32 2009 -0800

secure this thing

1040000 040000 40ee3e7821b895e52¢1695092db9bdc4c61d1730
f24d3cbebcfc639b133814550e62d60b8e68a8e4 M config

A vyhleddvani dokon ite, m li byste pou it p ikaz git bisect reset, abyste vratili ukazatel
HEAD na pozici, zni  jste vyhledavani zahajovali. Jinak byste skon ilivn jakém podivném stavu:

$ git bisect reset

Tento p ikaz p edstavuje vykonny nastroj, ktery vam pom e vyhledat zavle enou chybu mezi
stovkami revizi za par minut. A mate-li skript, ktery bude pro spravn fungujici projekt vracet
hodnotu 0 (nula), nebo nenulovou hodnotu, pokud je v projektu chyba, m ete p ikaz git bisect
dokonce pln automatizovat. Nejprve op t zadate posledni znamé revize s chybou a bez ni, jimi



vymezite pracovni rozsah pro p ikaz bisect. Chcete-li, m ete to provést p ikazem bisect
start —jako prvni uvedete znamou revizi s chybou, jako druhd bude néasledovat posledni znama dobra
revize:

$ git bisect start HEAD v1.0
$ git bisect run test-error.sh

Automaticky se spusti test-error.sh na v ech na tenych revizich, dokud Git nenajde prvni revizi s
chybou. Podobn m ete spustit také p ikaz make nebo make tests 1icokolijiného, 1im spou tite
automatické testovani.

Submodules

asto se stavd, e pracujete na jednom projektu, ale na chvili si pot ebujete odsko it do jiného.
Jedna se t eba o knihovnu, kterou vyvinula t eti strana, nebo kterou vyvijite odd len a
pou ivate ji vn kolika nad azenych projektech. V obou p ipadech se budete potykat se stejnym
problémem: oba projekty chcete zachovat samostatné, a p esto pot ebujete pou ivat jeden v rdmci
druhého.

Uve me maly p iklad. Programujete webové stranky a vytva ite kanaly Atom. Misto abyste psali
vlastni zdrojovy kod ke kanal m Atom, rozhodnete se pou it knihovnu. Pravd podobn budete
muset pou it tento kod ze sdilené knihovny, jako CPAN install nebo Ruby gem, nebo zkopirovat
zdrojovy kdd do vlastniho stromu projektu. Problém s pou itim knihovny je ten, e je obti né
knihovnu jakymkoli zp sobem upravita astoje t t 1 ji nasadit, proto e se musite ujistit,

e ji ma k dispozici ka dy klient. Problémem s p evzetim zdrojového kddu do vlastniho projektu
byva, e jakékoli u ivatelské zm ny, které provedete, se obti n za le uji, pokud se objevi
nov j izm ny.

Git nabizi jako e eni tohoto problému ndstroj submodul . Submoduly umo uji uchovavat
repozita Git jako podadresa jiného repozitd e Git. Do svého projektu tak m ete naklonovat jiny
repozitd auchovdavatrevize odd lené.

Starting with Submodules

We’ll walk through developing a simple project that has been split up into a main project and a few
sub-projects.

Let’s start by adding an existing Git repository as a submodule of the repository that we’re working on.
To add a new submodule you use the git submodule add command with the absolute or relative URL of
the project you would like to start tracking. In this example, we’ll add a library called “DbConnector”.



$ git submodule add https://github.com/chaconinc/DbConnector
Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

By default, submodules will add the subproject into a directory named the same as the repository, in
this case “DbConnector”. You can add a different path at the end of the command if you want it to go
elsewhere.

If yourun git status at this point, you’ll notice a few things.

$ git status
On branch master
Your branch 1is up-to-date with 'origin/master’.

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

new file: .gitmodules
new file:  DbConnector

First you should notice the new .gitmodules file. Jednd se o konfigura nisoubor,vn m jeulo eno
mapovani mezi adresou URL projektu a lokalnim podadresd em,don j jste stahli repozita

[submodule "DbConnector"]
path = DbConnector
url = https://qithub.com/chaconinc/DbConnector

Mate-li submodul vice, bude v tomto souborun kolik zdznam .Za zminku stoji, e je tento soubor
verzovan spolu s ostatnimi soubory, podobn jako t eba soubor .gitignore. Soubor se odesila a
stahuje se zbytkem projektu. Ostatni u ivatelé, kte 1 budou tento projekt klonovat, diky tomu zjisti,
kde najdou projekty submodul

Since the URL in the .gitmodules file is what other people will first try to clone/fetch
from, make sure to use a URL that they can access if possible. For example, if you use a
different URL to push to than others would to pull from, use the one that others have
access to. You <can overwrite this value locally with git config
submodule.DbConnector.url PRIVATE_URL for your own use. When applicable, a relative
URL can be helpful.

NOTE



The other listing in the git status output is the project folder entry. Pokud na ni pou ijete p ikaz git
diff, uvidite zajimavouv c:

$ git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector

new file mode 160000

index 0000000..c3f01dc

--- /dev/null

+++ b/DbConnector

@0 -0,0 +1 @@

+Subproject commit ¢3f@1dc8862123d317dd46284b05b6892¢7b29bc

Although DbConnector is a subdirectory in your working directory, Git sees it as a submodule and
doesn’t track its contents when you’re not in that directory. Instead, Git sees it as a particular commit
from that repository:.

If you want a little nicer diff output, you can pass the --submodule option to git diff.

$ git diff --cached --submodule

diff --git a/.gitmodules b/.gitmodules

new file mode 100644

index 0000000..71fc376

--- /dev/null

+++ b/.gitmodules

@0 -0,0 +1,3 @@

+[ submodule "DbConnector"]

+ path = DbConnector

+ url = https://github.com/chaconinc/DbConnector
Submodule DbConnector 0000000...c3f@1dc (new submodule)

Jestli ezapi eterevizi, zobrazisep ibli n toto:

$ git conmit -am 'added DbConnector module'
[master fb9093c] added DbConnector module
2 files changed, 4 insertions(+)

create mode 100644 .gitmodules

create mode 160000 DbConnector

Notice the 160000 mode for the DbConnector entry. Jedna se o specidlni re im systému Git, ktery udava,
e revizi zaznamendvate jako adresa , ne jako podadresd nebo soubor.

Cloning a Project with Submodules

Here we’ll clone a project with a submodule in it. When you clone such a project, by default you get the



directories that contain submodules, but none of the files within them yet:

$ git clone https://github.com/chaconinc/MainProject
Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.
remote: Total 14 (delta 1), reused 13 (delta 0)
Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

$ cd MainProject

$ 1s -1a

total 16

drwxr-xr-x 9 schacon staff 306 Sep 17 15:21 .
drwxr-xr-x 7 schacon staff 238 Sep 17 15:21 ..
drwxr-xr-x 13 schacon staff 442 Sep 17 15:21 .git
-rw-r--r-- 1 schacon staff 92 Sep 17 15:21 .gitmodules
drwxr-xr-x 2 schacon staff 68 Sep 17 15:21 DbConnector
-rw-r--r-- 1 schacon staff 756 Sep 17 15:21 Makefile
drwxr-xr-x 3 schacon staff 102 Sep 17 15:21 includes
drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 scripts

drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 src
$ cd DbConnector/

$ 1s

$

The DbConnector directory is there, but empty. Budete muset pou itdvap 1ikazy:git submodule initk
inicializaci lokdlniho konfigura niho souboru a git submodule update k vyzvednuti v ech dat z
tohoto projektu a checkoutup islu né revize uvedené ve va em superprojektu:

$ git submodule init

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for path
'DbConnector’

$ git submodule update

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892¢7b29bc’

Now your DbConnector subdirectory is at the exact state it was in when you committed earlier.

There is another way to do this which is a little simpler, however. If you pass --recursive to the git
clone command, it will automatically initialize and update each submodule in the repository.



$ git clone --recursive https://github.com/chaconinc/MainProject

Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.

remote: Total 14 (delta 1), reused 13 (delta 0)

Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for path
'DbConnector’

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892¢c7b29bc’

Working on a Project with Submodules

Now we have a copy of a project with submodules in it and will collaborate with our teammates on
both the main project and the submodule project.

Pulling in Upstream Changes

The simplest model of using submodules in a project would be if you were simply consuming a
subproject and wanted to get updates from it from time to time but were not actually modifying
anything in your checkout. Let’s walk through a simple example there.

If you want to check for new work in a submodule, you can go into the directory and run git fetch
and git merge the upstream branch to update the local code.

$ git fetch
From https://github.com/chaconinc/DbConnector
c3f01dc..d0354fc master -> origin/master

$ git merge origin/master
Updating c3f@1dc..d0354fc
Fast-forward

scripts/connect.sh | 1 +

src/db.c | 1+

2 files changed, 2 insertions(+)

Now if you go back into the main project and run git diff --submodule you can see that the submodule
was updated and get a list of commits that were added to it. If you don’t want to type --submodule every
time you run git diff, you can set it as the default format by setting the diff.submodule config value to
“log)’-



$ git config --global diff.submodule log
$ git diff
Submodule DbConnector c3f@1dc..d0354fc:
> more efficient db routine
> better connection routine

If you commit at this point then you will lock the submodule into having the new code when other
people update.

There is an easier way to do this as well, if you prefer to not manually fetch and merge in the
subdirectory. If you run git submodule update --remote, Git will go into your submodules and fetch and
update for you.

$ git submodule update --remote DbConnector
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
3f19983..d0354fc master -> origin/master
Submodule path 'DbConnector': checked out 'd@354fc054692d3906c85c3af@5ddce39a1c0644’

This command will by default assume that you want to update the checkout to the master branch of the
submodule repository. You can, however, set this to something different if you want. For example, if
you want to have the DbConnector submodule track that repository’s “stable” branch, you can set it in
either your .gitmodules file (so everyone else also tracks it), or just in your local .git/config file. Let’s
set it in the .gitmodules file:

$ git config -f .gitmodules submodule.DbConnector.branch stable

$ git submodule update --remote
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
27c¢f5d3..c87d55d stable -> origin/stable
Submodule path 'DbConnector': checked out 'c87d55d4c6d4b@5ee34fbc8chb6f7bf4585ae6687'

If you leave off the -f .gitmodules it will only make the change for you, but it probably makes more
sense to track that information with the repository so everyone else does as well.

When we run git status at this point, Git will show us that we have “new commits” on the submodule.



$ git status
On branch master
Your branch is up-to-date with 'origin/master’'.

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

modified: .gitmodules
modified: DbConnector (new commits)

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

If you set the configuration setting status.submodulesummary, Git will also show you a short summary of
changes to your submodules:

$ 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 c¢3f@1dc...c87d55d (4):
> catch non-null terminated lines

At this point if you run git diff we can see both that we have modified our .gitmodules file and also
that there are a number of commits that we’ve pulled down and are ready to commit to our submodule
project.



$ git diff
diff --git a/.gitmodules b/.gitmodules
index 6fc@b3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

This is pretty cool as we can actually see the log of commits that we’re about to commit to in our
submodule. Once committed, you can see this information after the fact as well when you run git log

_p.

$ git log -p --submodule

commit 0a24cfc121a8a3c118e0105ae4aed4c00281cf7ae
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Sep 17 16:37:02 2014 +0200

updating DbConnector for bug fixes

diff --git a/.gitmodules b/.gitmodules
index 6fc@b3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
ee -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

Git will by default try to update all of your submodules when you run git submodule update --remote
so if you have a lot of them, you may want to pass the name of just the submodule you want to try to
update.



Working on a Submodule

It’s quite likely that if you’re using submodules, you’re doing so because you really want to work on the
code in the submodule at the same time as you’re working on the code in the main project (or across
several submodules). Otherwise you would probably instead be using a simpler dependency
management system (such as Maven or Rubygems).

So now let’s go through an example of making changes to the submodule at the same time as the main
project and committing and publishing those changes at the same time.

So far, when we’ve run the git submodule update command to fetch changes from the submodule
repositories, Git would get the changes and update the files in the subdirectory but will leave the sub-
repository in what’s called a “detached HEAD” state. This means that there is no local working branch
(like “master”, for example) tracking changes. With no working branch tracking changes, that means
even if you commit changes to the submodule, those changes will quite possibly be lost the next time
you run git submodule update. You have to do some extra steps if you want changes in a submodule to
be tracked.

In order to set up your submodule to be easier to go in and hack on, you need do two things. You need
to go into each submodule and check out a branch to work on. Then you need to tell Git what to do if
you have made changes and then git submodule update --remote pulls in new work from upstream.
The options are that you can merge them into your local work, or you can try to rebase your local work
on top of the new changes.

First of all, let’s go into our submodule directory and check out a branch.

$ git checkout stable
Switched to branch 'stable'

Let’s try it with the “merge” option. To specify it manually, we can just add the --merge option to our
update call. Here we’ll see that there was a change on the server for this submodule and it gets merged
in.

$ 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..92¢c7337

Fast-forward

src/main.c | 1 +

1 file changed, 1 insertion(+)

Submodule path 'DbConnector': merged in '92c7337b30ef9e0893e758dac2459d07362ab5ea’



If we go into the DbConnector directory, we have the new changes already merged into our local stable
branch. Now let’s see what happens when we make our own local change to the library and someone
else pushes another change upstream at the same time.

$ cd DbConnector/
$ vim src/db.c
$ git commit -am 'unicode support'
[stable f906e16] unicode support
1 file changed, 1 insertion(+)

Now if we update our submodule we can see what happens when we have made a local change and
upstream also has a change we need to incorporate.

$ git submodule update --remote --rebase

First, rewinding head to replay your work on top of it...

Applying: unicode support

Submodule path 'DbConnector': rebased into '5d6@ef9bbebf5adc1c1050f242ceeb54ad58dad4’

If you forget the --rebase or --merge, Git will just update the submodule to whatever is on the server
and reset your project to a detached HEAD state.

$ git submodule update --remote
Submodule path 'DbConnector': checked out '5d6@ef9bbebf5adc1c1050f242ceeb54ad58dad4’

If this happens, don’t worry, you can simply go back into the directory and check out your branch
again (which will still contain your work) and merge or rebase origin/stable (or whatever remote
branch you want) manually.

If you haven’t committed your changes in your submodule and you run a submodule update that
would cause issues, Git will fetch the changes but not overwrite unsaved work in your submodule
directory.



$ git submodule update --remote
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 4 (delta 0), reused 4 (delta 0)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
5d60ef9..c75e92a stable -> origin/stable
error: Your local changes to the following files would be overwritten by checkout:
scripts/setup.sh
Please, commit your changes or stash them before you can switch branches.
Aborting
Unable to checkout 'c75e92a2b3855c¢9e5b661915308390d9db20@04aca’ in submodule path
'DbConnector’

If you made changes that conflict with something changed upstream, Git will let you know when you
run the update.

$ 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

You can go into the submodule directory and fix the conflict just as you normally would.

Publishing Submodule Changes

Now we have some changes in our submodule directory. Some of these were brought in from upstream
by our updates and others were made locally and aren’t available to anyone else yet as we haven’t
pushed them yet.

$ git diff
Submodule DbConnector ¢87d55d..82d2ad3:
> Merge from origin/stable
> updated setup script
> unicode support
> remove unnecessary method
> add new option for conn pooling

If we commit in the main project and push it up without pushing the submodule changes up as well,
other people who try to check out our changes are going to be in trouble since they will have no way to
get the submodule changes that are depended on. Those changes will only exist on our local copy.



In order to make sure this doesn’t happen, you can ask Git to check that all your submodules have
been pushed properly before pushing the main project. The git push command takes the --recurse
-submodules argument which can be set to either “check” or “on-demand”. The “check” option will
make push simply fail if any of the committed submodule changes haven’t been pushed.

$ 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.

As you can see, it also gives us some helpful advice on what we might want to do next. The simple
option is to go into each submodule and manually push to the remotes to make sure they’re externally
available and then try this push again.

The other option is to use the “on-demand” value, which will try to do this for you.

$ git push --recurse-submodules=on-demand

Pushing submodule 'DbConnector’

Counting objects: 9, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (8/8), done.

Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.

Total 9 (delta 3), reused @ (delta 0)

To https://github.com/chaconinc/DbConnector
c75e92a..82d2ad3 stable -> stable

Counting objects: 2, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (2/2), done.

Writing objects: 100% (2/2), 266 bytes | @ bytes/s, done.

Total 2 (delta 1), reused @ (delta 0)

To https://github.com/chaconinc/MainProject
3d6d338..9a377d1 master -> master

As you can see there, Git went into the DbConnector module and pushed it before pushing the main
project. If that submodule push fails for some reason, the main project push will also fail.



Merging Submodule Changes

If you change a submodule reference at the same time as someone else, you may run into some
problems. That is, if the submodule histories have diverged and are committed to diverging branches
in a superproject, it may take a bit of work for you to fix.

If one of the commits is a direct ancestor of the other (a fast-forward merge), then Git will simply
choose the latter for the merge, so that works fine.

Git will not attempt even a trivial merge for you, however. If the submodule commits diverge and need
to be merged, you will get something that looks like this:

$ 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
9a3377d1..eb974f8 master -> origin/master
Fetching submodule DbConnector
warning: Failed to merge submodule DbConnector (merge following commits not found)
Auto-merging DbConnector
CONFLICT (submodule): Merge conflict in DbConnector
Automatic merge failed; fix conflicts and then commit the result.

So basically what has happened here is that Git has figured out that the two branches record points in
the submodule’s history that are divergent and need to be merged. It explains it as “merge following
commits not found”, which is confusing but we’ll explain why that is in a bit.

To solve the problem, you need to figure out what state the submodule should be in. Strangely, Git
doesn’t really give you much information to help out here, not even the SHA-1s of the commits of both
sides of the history. Fortunately, it’s simple to figure out. If you run git diff you can get the SHA-1s of
the commits recorded in both branches you were trying to merge.

$ git diff

diff --cc DbConnector

index eb41d76,c771610..0000000
--- a/DbConnector

+++ b/DbConnector

So, in this case, eb41d76 is the commit in our submodule that we had and c¢771610 is the commit that
upstream had. If we go into our submodule directory, it should already be on eb41d76 as the merge
would not have touched it. If for whatever reason it’s not, you can simply create and checkout a branch
pointing to it.



What is important is the SHA-1 of the commit from the other side. This is what you’ll have to merge in
and resolve. You can either just try the merge with the SHA-1 directly, or you can create a branch for it
and then try to merge that in. We would suggest the latter, even if only to make a nicer merge commit
message.

So, we will go into our submodule directory, create a branch based on that second SHA-1 from git diff
and manually merge.

$ 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.

We got an actual merge conflict here, so if we resolve that and commit it, then we can simply update
the main project with the result.

$ 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 ..

$ git diff

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector

+++ b/DbConnector

eee -1,1 -1,1 +1,1 eee

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit ¢77161012afbbe1f58b5053316ead@8f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43d1ee550f16a30e825a

$ git add DbConnector

$ git commit -m "Merge Tom's Changes"
[master 10d2c6@] Merge Tom's Changes

@ First we resolve the conflict



@ Then we go back to the main project directory
® We can check the SHA-1s again
@ Resolve the conflicted submodule entry

® Commit our merge
It can be a bit confusing, but it’s really not very hard.

Interestingly, there is another case that Git handles. If a merge commit exists in the submodule
directory that contains both commits in its history, Git will suggest it to you as a possible solution. It
sees that at some point in the submodule project, someone merged branches containing these two
commits, so maybe you’ll want that one.

This is why the error message from before was “merge following commits not found”, because it could
not do this. It’s confusing because who would expect it to try to do this?

If it does find a single acceptable merge commit, you’ll see something like this:

$ git merge origin/master

warning: Failed to merge submodule DbConnector (not fast-forward)
Found a possible merge resolution for the submodule:
9fd905e5d7f45a0d4cbc43d1ee550116a30e825a: > merged our changes
If this is correct simply add it to the index for example

by using:

git update-index --cacheinfo 160000 9fd905e5d7f45a0d4cbc43d1ee550116a30e825a
"DbConnector"

which will accept this suggestion.

Auto-merging DbConnector

CONFLICT (submodule): Merge conflict in DbConnector

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

What it’s suggesting that you do is to update the index like you had run git add, which clears the
conflict, then commit. You probably shouldn’t do this though. You can just as easily go into the
submodule directory, see what the difference is, fast-forward to this commit, test it properly, and then
commit it.



$ cd DbConnector/

$ git merge 9fd905e
Updating eb41d76..9fd905e
Fast-forward

$cd ..
$ git add DbConnector
$ git commit -am 'Fast forwarded to a common submodule child'

This accomplishes the same thing, but at least this way you can verify that it works and you have the
code in your submodule directory when you’re done.

Submodule Tips

There are a few things you can do to make working with submodules a little easier.

Submodule Foreach

There is a foreach submodule command to run some arbitrary command in each submodule. This can
be really helpful if you have a number of submodules in the same project.

For example, let’s say we want to start a new feature or do a bugfix and we have work going on in
several submodules. We can easily stash all the work in all our submodules.

$ git submodule foreach 'git stash'

Entering 'Cryptolibrary’

No local changes to save

Entering 'DbConnector’

Saved working directory and index state WIP on stable: 82d2ad3 Merge from origin/stable
HEAD is now at 82d2ad3 Merge from origin/stable

Then we can create a new branch and switch to it in all our submodules.

$ git submodule foreach 'git checkout -b featureA'
Entering 'Cryptolibrary’

Switched to a new branch 'featureA'

Entering 'DbConnector’

Switched to a new branch 'featureA'

You get the idea. One really useful thing you can do is produce a nice unified diff of what is changed in
your main project and all your subprojects as well.



$ git diff; git submodule foreach 'git diff'

Submodule DbConnector contains modified content

diff --git a/src/main.c b/srec/main.c

index 210f1ae..1f0acdc 100644

--- a/src/main.c

+++ b/src/main.c

@0 -245,6 +245,8 @@ static int handle_alias(int *argcp, const char ***argv)

commit_pager_choice();
url = url_decode(url_orig);

/* build alias_argv */
alias_argv = xmalloc(sizeof(*alias_argv) * (argc + 1));
alias_arqv[@] = alias_string + 1;

Entering 'DbConnector’

diff --git a/src/db.c b/src/db.c

index Taaefb6..5297645 100644

--- a/src/db.c

+++ b/src/db.c

@@ -93,6 +93,11 @@ char *url_decode_mem(const char *url, int len)

return url_decode_internal(&url, len, NULL, &out, 0);

}

+char *url_decode(const char *url)

+

+ return url_decode mem(url, strlen(url));

+}

+
char *url_decode_parameter_name(const char **query)
{

struct strbuf out = STRBUF INIT;

Here we can see that we’re defining a function in a submodule and calling it in the main project. This is
obviously a simplified example, but hopefully it gives you an idea of how this may be useful.

Useful Aliases

You may want to set up some aliases for some of these commands as they can be quite long and you
can’t set configuration options for most of them to make them defaults. We covered setting up Git
aliases in Aliasy v Gitu, but here is an example of what you may want to set up if you plan on working
with submodules in Git a lot.



$ 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'

This way you can simply run git supdate when you want to update your submodules, or git spush to
push with submodule dependency checking.

Problémy se submoduly
Pou ivadnisubmodul sev akv dyneobejde bez zadrhel

For instance switching branches with submodules in them can also be tricky. Vytvo ite-li novou
v tev,p idate do nisubmodul a potép epnetezp tnav tevbeztohotosubmodulu, neni adresa
submodulu stéle je t sledovan:

$ git checkout -b add-crypto
Switched to a new branch 'add-crypto'

$ git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'Cryptolibrary'...

$ git commit -am 'adding crypto library'
[add-crypto 4445836] adding crypto library
2 files changed, 4 insertions(+)

create mode 160000 CryptolLibrary

$ git checkout master

warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master'

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

$ git status
On branch master

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

Untracked files:
(use "git add <file>..." to include in what will be committed)

CryptolLibrary/

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

Removing the directory isn’t difficult, but it can be a bit confusing to have that in there. If you do
remove it and then switch back to the branch that has that submodule, you will need to run submodule



update --init to repopulate it.

$ git clean -fdx
Removing CryptolLibrary/

$ git checkout add-crypto
Switched to branch 'add-crypto'

$ 1s CryptolLibrary/

$ git submodule update --init
Submodule path 'Cryptolibrary': checked out 'b8ddabaa182ea4464f3f3264b11e0268545172af"'

$ 1s CryptolLibrary/
Makefileincludesscriptssrc

Again, not really very difficult, but it can be a little confusing.

The other main caveat that many people run into involves switching from subdirectories to
submodules. Pokud jste ve svém projektu sledovali soubory a chcete je p esunout do submodulu,
musite byt velmi opatrni, abyste si Git proti sob nepo tvali. Assume that you have files in a
subdirectory of your project, and you want to switch it to a submodule. Jestli e odstranite
podadresa aspustite p 1ikaz submodule add, Git vim vynada:

$ rm -Rf CryptoLibrary/
$ git submodule add https://github.com/chaconinc/CryptolLibrary
"CryptoLibrary' already exists in the index

You have to unstage the CryptolLibrary directory first. Proto ho musite nejprve vratit, a potom
m etep idat submodul:

$ git rm -r Cryptolibrary

$ git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'Cryptolibrary'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Nynip edpokladejme, etotov e seodehrdlovev tvi Ifyou try to switch back to a branch where
those files are still in the actual tree rather than a submodule - you get this error:



$ 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

You can force it to switch with checkout -f, but be careful that you don’t have unsaved changes in
there as they could be overwritten with that command.

$ git checkout -f master
warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master’

Then, when you switch back, you get an empty CryptolLibrary directory for some reason and git
submodule update may not fix it either. You may need to go into your submodule directory and run a git
checkout . to get all your files back. You could run this in a submodule foreach script to run it for
multiple submodules.

It’s important to note that submodules these days keep all their Git data in the top project’s .git
directory, so unlike much older versions of Git, destroying a submodule directory won’t lose any
commits or branches that you had.

With these tools, submodules can be a fairly simple and effective method for developing on several
related but still separate projects simultaneously.

Bundling

Though we’ve covered the common ways to transfer Git data over a network (HTTP, SSH, etc), there is
actually one more way to do so that is not commonly used but can actually be quite useful.

Git is capable of “bundling” its data into a single file. This can be useful in various scenarios. Maybe
your network is down and you want to send changes to your co-workers. Perhaps you’re working
somewhere offsite and don’t have access to the local network for security reasons. Maybe your
wireless/ethernet card just broke. Maybe you don’t have access to a shared server for the moment, you
want to email someone updates and you don’t want to transfer 40 commits via format-patch.

This is where the git bundle command can be helpful. The bundle command will package up
everything that would normally be pushed over the wire with a git push command into a binary file
that you can email to someone or put on a flash drive, then unbundle into another repository.

Let’s see a simple example. Let’s say you have a repository with two commits:



$ 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

first commit

If you want to send that repository to someone and you don’t have access to a repository to push to, or
simply don’t want to set one up, you can bundle it with git bundle create.

$ git bundle create repo.bundle HEAD master
Counting objects: 6, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (2/2), done.
Writing objects: 100% (6/6), 441 bytes, done.
Total 6 (delta @), reused @ (delta 0)

Now you have a file named repo.bundle that has all the data needed to re-create the repository’s master
branch. With the bundle command you need to list out every reference or specific range of commits
that you want to be included. If you intend for this to be cloned somewhere else, you should add HEAD
as a reference as well as we’ve done here.

You can email this repo.bundle file to someone else, or put it on a USB drive and walk it over.

On the other side, say you are sent this repo.bundle file and want to work on the project. You can clone
from the binary file into a directory, much like you would from a URL.

$ git clone repo.bundle repo
Cloning into 'repo'...

$ cd repo

$ git log --oneline
93466¢5 second commit
blec324 first commit

If you don’t include HEAD in the references, you have to also specify -b master or whatever branch is
included because otherwise it won’t know what branch to check out.



Now let’s say you do three commits on it and want to send the new commits back via a bundle on a
USB stick or email.

$ git log --oneline

71b84da last commit - second repo
c99cf5b fourth commit - second repo
7011d3d third commit - second repo
9a3466¢c5 second commit

blec324 first commit

First we need to determine the range of commits we want to include in the bundle. Unlike the network
protocols which figure out the minimum set of data to transfer over the network for us, we’ll have to
figure this out manually. Now, you could just do the same thing and bundle the entire repository,
which will work, but it’s better to just bundle up the difference - just the three commits we just made
locally.

In order to do that, you’ll have to calculate the difference. As we described in Commit Ranges, you can
specify a range of commits in a number of ways. To get the three commits that we have in our master
branch that weren’t in the branch we originally cloned, we can use something like
origin/master..master or master Morigin/master. You can test that with the 1og command.

$ git log --oneline master Morigin/master
71b84da last commit - second repo

c99cf5b fourth commit - second repo
7011d3d third commit - second repo

So now that we have the list of commits we want to include in the bundle, let’s bundle them up. We do
that with the git bundle create command, giving it a filename we want our bundle to be and the range
of commits we want to go into it.

$ git bundle create commits.bundle master "9a466c5
Counting objects: 11, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (3/3), done.

Writing objects: 100% (9/9), 775 bytes, done.
Total 9 (delta @), reused @ (delta 0)

Now we have a commits.bundle file in our directory. If we take that and send it to our partner, she can
then import it into the original repository, even if more work has been done there in the meantime.

When she gets the bundle, she can inspect it to see what it contains before she imports it into her
repository. The first command is the bundle verify command that will make sure the file is actually a
valid Git bundle and that you have all the necessary ancestors to reconstitute it properly.



$ git bundle verify ../commits.bundle

The bundle contains 1 ref
71b84daaf49abed142a373bbe5¢c59a22dc6560dc refs/heads/master
The bundle requires these 1 ref
93466¢572fe88b195efd356¢3f2bbeccdb504102 second commit
../commits.bundle is okay

If the bundler had created a bundle of just the last two commits they had done, rather than all three,
the original repository would not be able to import it, since it is missing requisite history. The verify
command would have looked like this instead:

$ git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abe@ad561c011c3852a4b7bbe95 third commit - second repo

However, our first bundle is valid, so we can fetch in commits from it. If you want to see what
branches are in the bundle that can be imported, there is also a command to just list the heads:

$ git bundle list-heads ../commits.bundle
71b84daaf49abed142a373bbe5¢59a22dc6560dc refs/heads/master

The verify sub-command will tell you the heads as well. The point is to see what can be pulled in, so
you can use the fetch or pull commands to import commits from this bundle. Here we’ll fetch the
master branch of the bundle to a branch named other-master in our repository:

$ git fetch ../commits.bundle master:other-master
From ../commits.bundle
* [new branch] master -> other-master

Now we can see that we have the imported commits on the other-master branch as well as any
commits we’ve done in the meantime in our own master branch.

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

* 8255d41 (HEAD, master) third commit - first repo

| * 71b84da (other-master) last commit - second repo
| * ¢99cf5b fourth commit - second repo

| * 7011d3d third commit - second repo

|/

* 093466c5 second commit

* blec324 first commit



So, git bundle can be really useful for sharing or doing network-type operations when you don’t have
the proper network or shared repository to do so.

Replace

Git’s objects are unchangeable, but it does provide an interesting way to pretend to replace objects in
its database with other objects.

The replace command lets you specify an object in Git and say "every time you see this, pretend it’s this
other thing". This is most commonly useful for replacing one commit in your history with another one.

For example, let’s say you have a huge code history and want to split your repository into one short
history for new developers and one much longer and larger history for people interested in data
mining. You can graft one history onto the other by "replace "ing the earliest commit in the new line
with the latest commit on the older one. This is nice because it means that you don’t actually have to
rewrite every commit in the new history, as you would normally have to do to join them together
(because the parentage affects the SHA-15).

Let’s try this out. Let’s take an existing repository, split it into two repositories, one recent and one
historical, and then we’ll see how we can recombine them without modifying the recent repositories
SHA-1 values via replace.

We’ll use a simple repository with five simple commits:

$ git log --oneline

ef989d8 fifth commit
cbe1e95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

We want to break this up into two lines of history. One line goes from commit one to commit four - that
will be the historical one. The second line will just be commits four and five - that will be the recent
history.



master

94570

second

Well, creating the historical history is easy, we can just put a branch in the history and then push that
branch to the master branch of a new remote repository.

$ git branch history c6ele95

$ git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
coe1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit



master

history

94570

second

Now we can push the new history branch to the master branch of our new repository:

$ git remote add project-history https://github.com/schacon/project-history
$ git push project-history history:master
Counting objects: 12, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (12/12), 907 bytes, done.
Total 12 (delta @), reused @ (delta 0)
Unpacking objects: 100% (12/12), done.
To git@github.com:schacon/project-history.git
* [new branch] history -> master

OK, so our history is published. Now the harder part is truncating our recent history down so it’s
smaller. We need an overlap so we can replace a commit in one with an equivalent commit in the
other, so we’re going to truncate this to just commits four and five (so commit four overlaps).

$ git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
cbe1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

It’s useful in this case to create a base commit that has instructions on how to expand the history, so
other developers know what to do if they hit the first commit in the truncated history and need more.



So, what we’re going to do is create an initial commit object as our base point with instructions, then
rebase the remaining commits (four and five) on top of it.

To do that, we need to choose a point to split at, which for us is the third commit, which is 9¢68fdc in
SHA-speak. So, our base commit will be based off of that tree. We can create our base commit using the
commit-tree command, which just takes a tree and will give us a brand new, parentless commit object
SHA-1 back.

$ echo 'get history from blah blah blah' | git commit-tree 9c68fdc {tree}
622e88e9cbfbacfb75b5279245b9fb38dfeal0cf

The commit-tree command is one of a set of commands that are commonly referred to
as plumbing commands. These are commands that are not generally meant to be used
directly, but instead are used by other Git commands to do smaller jobs. On occasions
when we’re doing weirder things like this, they allow us to do really low-level things
but are not meant for daily use. You can read more about plumbing commands in
Plumbing and Porcelain

NOTE

master

history

622e8
instructions

94570

second

OK, so now that we have a base commit, we can rebase the rest of our history on top of that with git
rebase --onto. The --onto argument will be the SHA-1 we just got back from commit-tree and the rebase
point will be the third commit (the parent of the first commit we want to keep, 9c68fdc):

$ git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...
Applying: fourth commit

Applying: fifth commit



master

81a70 cbele

fourth fourth

history

622e8

instructions

94570

second

OK, so now we’ve re-written our recent history on top of a throw away base commit that now has
instructions in it on how to reconstitute the entire history if we wanted to. We can push that new
history to a new project and now when people clone that repository, they will only see the most recent
two commits and then a base commit with instructions.

Let’s now switch roles to someone cloning the project for the first time who wants the entire history. To
get the history data after cloning this truncated repository, one would have to add a second remote for
the historical repository and fetch:

$ git clone https://github.com/schacon/project
$ cd project

$ git log --oneline master

e146b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

$ git remote add project-history https://github.com/schacon/project-history
$ git fetch project-history

From https://qgithub.com/schacon/project-history

* [new branch] master -> project-history/master

Now the collaborator would have their recent commits in the master branch and the historical commits
in the project-history/master branch.



$ git log --oneline master

e146b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

$ git log --oneline project-history/master
cbe1e95 fourth commit

9c68fdc third commit

945704c second commit

c1822cf first commit

To combine them, you can simply call git replace with the commit you want to replace and then the
commit you want to replace it with. So we want to replace the "fourth" commit in the master branch
with the "fourth" commit in the project-history/master branch:

$ git replace 81a708d c6ele95

Now, if you look at the history of the master branch, it appears to look like this:

$ git log --oneline master
e146b5f fifth commit
81a708d fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

Cool, right? Without having to change all the SHA-1s upstream, we were able to replace one commit in
our history with an entirely different commit and all the normal tools (bisect, blame, etc) will work
how we would expect them to.



master el46b
fifth

replace 88| chele

fourth h15tory

¢ 9c68f
third

94570
second

Interestingly, it still shows 81a708d as the SHA-1, even though it’s actually using the c6e1e95 commit data
that we replaced it with. Even if you run a command like cat-file, it will show you the replaced data:

$ git cat-file -p 81a708d

tree 7bc544cf438903b65ca9104a1e30345eeebc083d

parent 9c68fdceee@73230119ebb8b5e7fc71b479c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -0700

fourth commit

Remember that the actual parent of 81a708d was our placeholder commit (622e88e), not 9c68fdce as it
states here.

Another interesting thing is that this data is kept in our references:

$ git for-each-ref

e146b5f14e79d4935160c0e83fb9ebe526b8dadd commitrefs/heads/master
c6e1e95051d41771a649f314542318809d1a74d4 commitrefs/remotes/history/master
e146b5f14e79d4935160c0e83fb9ebe526b8dald commitrefs/remotes/origin/HEAD
e146b5f14e79d4935160c0e83fb9ebe526b8dadd commitrefs/remotes/origin/master
cbe1e95051d41771a649314542318809d1a74d4 commit
refs/replace/81a708dd0e167a3f691541c7a6463343bc457040

This means that it’s easy to share our replacement with others, because we can push this to our server
and other people can easily download it. This is not that helpful in the history grafting scenario we’ve
gone over here (since everyone would be downloading both histories anyhow, so why separate them?)
but it can be useful in other circumstances.



Credential Storage

If you use the SSH transport for connecting to remotes, it’s possible for you to have a key without a
passphrase, which allows you to securely transfer data without typing in your username and
password. However, this isn’t possible with the HTTP protocols — every connection needs a username
and password. This gets even harder for systems with two-factor authentication, where the token you
use for a password is randomly generated and unpronounceable.

Fortunately, Git has a credentials system that can help with this. Git has a few options provided in the
box:

* The default is not to cache at all. Every connection will prompt you for your username and
password.

* The “cache” mode keeps credentials in memory for a certain period of time. None of the passwords
are ever stored on disk, and they are purged from the cache after 15 minutes.

* The “store” mode saves the credentials to a plain-text file on disk, and they never expire. This
means that until you change your password for the Git host, you won’t ever have to type in your
credentials again. The downside of this approach is that your passwords are stored in cleartext in a
plain file in your home directory.

 If you’re using a Mac, Git comes with an “osxkeychain” mode, which caches credentials in the
secure keychain that’s attached to your system account. This method stores the credentials on disk,
and they never expire, but they’re encrypted with the same system that stores HTTPS certificates
and Safari auto-fills.

« If youre using Windows, you can install a helper called “wincred.” This is similar to the
“osxkeychain” helper described above, but uses the Windows Credential Store to control sensitive
information.

You can choose one of these methods by setting a Git configuration value:
$ git config --global credential.helper cache

Some of these helpers have options. The “store” helper can take a --file <path> argument, which
customizes where the plain-text file is saved (the default is ~/.git-credentials). The “cache” helper
accepts the --timeout <seconds> option, which changes the amount of time its daemon is kept running
(the default is “900”, or 15 minutes). Here’s an example of how you’d configure the “store” helper with
a custom file name:

$ git config --global credential.helper 'store --file ~/.my-credentials’

Git even allows you to configure several helpers. When looking for credentials for a particular host, Git



will query them in order, and stop after the first answer is provided. When saving credentials, Git will
send the username and password to all of the helpers in the list, and they can choose what to do with
them. Here’s what a .gitconfig would look like if you had a credentials file on a thumb drive, but
wanted to use the in-memory cache to save some typing if the drive isn’t plugged in:

[credential]
helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000

Under the Hood

How does this all work? Git’s root command for the credential-helper system is git credential, which
takes a command as an argument, and then more input through stdin.

This might be easier to understand with an example. Let’s say that a credential helper has been
configured, and the helper has stored credentials for mygithost. Here’s a session that uses the “fill”
command, which is invoked when Git is trying to find credentials for a host:

$ git credential fill
protocol=https
host=mygithost

protocol=https
host=mygithost
username=bob
password=s3cre7

$ git credential fill
protocol=https
host=unknownhost

Username for 'https://unknownhost': bob
Password for 'https://bob@unknownhost':
protocol=https

host=unknownhost

username=bob

password=s3cre7

@ This is the command line that initiates the interaction.

@ Git-credential is then waiting for input on stdin. We provide it with the things we know: the protocol
and hostname.

® A blank line indicates that the input is complete, and the credential system should answer with
what it knows.

@ Git-credential then takes over, and writes to stdout with the bits of information it found.



® If credentials are not found, Git asks the user for the username and password, and provides them
back to the invoking stdout (here they’re attached to the same console).

The credential system is actually invoking a program that’s separate from Git itself; which one and
how depends on the credential.helper configuration value. There are several forms it can take:

Configuration Value Behavior

foo Runs git-credential-foo

foo -a --opt=bcd Runs git-credential-foo -a --opt=bcd
/absolute/path/foo -xyz Runs /absolute/path/foo -xyz

f() { echo "password=s3cre7"; }; f Code after ! evaluated in shell

So the helpers described above are actually named git-credential-cache, git-credential-store, and so
on, and we can configure them to take command-line arguments. The general form for this is “git-
credential-foo [args] <action>.” The stdin/stdout protocol is the same as git-credential, but they use a
slightly different set of actions:

* get is a request for a username/password pair.
* storeis arequest to save a set of credentials in this helper’s memory.
* erase purge the credentials for the given properties from this helper’s memory.

For the store and erase actions, no response is required (Git ignores it anyway). For the get action,
however, Git is very interested in what the helper has to say. If the helper doesn’t know anything
useful, it can simply exit with no output, but if it does know, it should augment the provided
information with the information it has stored. The output is treated like a series of assignment
statements; anything provided will replace what Git already knows.

Here’s the same example from above, but skipping git-credential and going straight for git-credential-
store:

$ git credential-store --file ~/git.store store
protocol=https

host=mygithost

username=bob

password=s3cre7

$ git credential-store --file ~/git.store get
protocol=https

host=mygithost

username=bob
password=s3cre’



@ Here we tell git-credential-store to save some credentials: the username “bob” and the password
“s3cre7” are to be used when https://mygithost is accessed.

@ Now we’ll retrieve those credentials. We provide the parts of the connection we already know
(https://mygithost), and an empty line.

® git-credential-store replies with the username and password we stored above.

Here’s what the ~/git.store file looks like:

https://bob:s3cre7@emygithost

It’s just a series of lines, each of which contains a credential-decorated URL. The osxkeychain and
wincred helpers use the native format of their backing stores, while cache uses its own in-memory
format (which no other process can read).

A Custom Credential Cache

Given that git-credential-store and friends are separate programs from Git, it’s not much of a leap to
realize that any program can be a Git credential helper. The helpers provided by Git cover many
common use cases, but not all. For example, let’s say your team has some credentials that are shared
with the entire team, perhaps for deployment. These are stored in a shared directory, but you don’t
want to copy them to your own credential store, because they change often. None of the existing
helpers cover this case; let’s see what it would take to write our own. There are several key features
this program needs to have:

1. The only action we need to pay attention to is get; store and erase are write operations, so we’ll just
exit cleanly when they’re received.

2. The file format of the shared-credential file is the same as that used by git-credential-store.

3. The location of that file is fairly standard, but we should allow the user to pass a custom path just in
case.

Once again, we’ll write this extension in Ruby, but any language will work so long as Git can execute
the finished product. Here’s the full source code of our new credential helper:



#!/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(@) unless ARGV[@].downcase == 'get'
exit(@) unless File.exists? path

known = {}

while line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '=', 2
known[k] = v

end

File.readlines(path).each do |[fileline|
prot,user,pass,host = fileline.scan(/A(.*?):\/\/(.*?):(.*?)@(.*)$/).first
if prot == known[ 'protocol'] and host == known[ 'host'] and user == known['username"']
then
puts "protocol=#{prot}"
puts "host=#{host}"
puts "username=#{user}"
puts "password=#{pass}"
exit(0)
end
end

@ Here we parse the command-line options, allowing the user to specify the input file. The default is
~/.git-credentials

@ This program only responds if the action is get and the backing-store file exists.

® This loop reads from stdin until the first blank line is reached. The inputs are stored in the known
hash for later reference.

@ This loop reads the contents of the storage file, looking for matches. If the protocol and host from

known match this line, the program prints the results to stdout and exits.

We’ll save our helper as git-credential-read-only, put it somewhere in our PATH and mark it
executable. Here’s what an interactive session looks like:



$ git credential-read-only --file=/mnt/shared/creds get
protocol=https
host=mygithost

protocol=https
host=mygithost
username=bob
password=s3cre7

Since its name starts with “git-”, we can use the simple syntax for the configuration value:
$ git config --global credential.helper 'read-only --file /mnt/shared/creds’

As you can see, extending this system is pretty straightforward, and can solve some common problems
for you and your team.

Shrnuti

V této kapitole jste poznali n kolik pokro ilych nastroj umo ujicich precizn j 1 manipulacis
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v systému Git zvladat v t inu ukon , které se b n pou Iivaji na p ikazovém adku, a
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Customizing Git

So far, we’ve covered the basics of how Git works and how to use it, and we’ve introduced a number of
tools that Git provides to help you use it easily and efficiently. In this chapter, we’ll see how you can
make Git operate in a more customized fashion, by introducing several important configuration
settings and the hooks system. With these tools, it’s easy to get Git to work exactly the way you, your
company, or your group needs it to.

Git Configuration

As you briefly saw in Uvod, you can specify Git configuration settings with the git config command.
One of the first things you did was set up your name and email address:

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

Now you’ll learn a few of the more interesting options that you can set in this manner to customize
your Git usage.

First, a quick review: Git uses a series of configuration files to determine non-default behavior that you
may want. Prvnim mistem, kde Git tyto hodnoty vyhledava, je soubor /etc/gitconfig, obsahujici
hodnoty pro ka dého u ivatele v systému a v echny jejich repozita e. Zadate-li p ikazu git
config parametr --system, pak Git te a zapisuje konkrétn do tohoto souboru.

The next place Git looks is the ~/.gitconfig (or ~/.config/git/config) file, which is specific to each user.
Git bude na itat a zapisovat vyhradn do tohoto souboru, jestli e zadate parametr --global.

Finally, Git looks for configuration values in the configuration file in the Git directory (.git/config) of
whatever repository you’re currently using. Tyto hodnoty plati pouze pro tento konkrétni repozita

Each of these “levels” (system, global, local) overwrites values in the previous level, so values in
.git/config trump those in /etc/gitconfig, for instance.

Git’s configuration files are plain-text, so you can also set these values by manually
NOTE editing the file and inserting the correct syntax. It’s generally easier to run the git
config command, though.

Zakladni konfigurace klienta

The configuration options recognized by Git fall into two categories: client-side and server-side. The
majority of the options are client-side — configuring your personal working preferences. Many, many
configuration options are supported, but a large fraction of them are only useful in certain edge cases.
We’ll only be covering the most common and most useful here. Pokud vdas zajimd seznam parametr |,
které va e verze systému Git rozeznava, m ete si nechat jejich seznam vypsatp ikazem:



$ man git-config
This command lists all the available options in quite a bit of detail. You can also find this reference
material at http://git-scm.com/docs/git-config.html.

core.editor

By default, Git uses whatever you've set as your default text editor ($VISUAL or $EDITOR) or else falls
back to the vi editor to create and edit your commit and tag messages. Chcete-li zm nit vychozi
hodnotu, pou ijte nastaveni core.editor:

$ git config --global core.editor emacs

Now, no matter what is set as your default shell editor, Git will fire up Emacs to edit messages.

commit.template

If you set this to the path of a file on your system, Git will use that file as the default message when you
commit. For instance, suppose you create a template file at ~/.gitmessage.txt that looks like this:

subject line
co bylo provedeno

[ticket: X]

Chcete-li systému Git zadat, aby soubor pou ival jako vychozi zprdvu, kterd se zobrazi v textovém
editorupospu t nip ikazugit commit, nastavte konfigura nihodnotu commit.template:

$ git config --global commit.template ~/.gitmessage.txt
$ git commit

P izapisovanirevize vd editor otev e nasledujici ablonu zpravy k revizi:


http://git-scm.com/docs/git-config.html

subject line
co bylo provedeno

[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

If your team has a commit-message policy, then putting a template for that policy on your system and
configuring Git to use it by default can help increase the chance of that policy being followed regularly.

core.pager

This setting determines which pager is used when Git pages output such as log and diff. You can set it
to more or to your favorite pager (by default, it’s less), or you can turn it off by setting it to a blank
string:

$ git config --global core.pager

If you run that, Git will page the entire output of all commands, no matter how long they are.

user.signingkey
If you’re making signed annotated tags (as discussed in Signing Your Work), setting your GPG signing
key as a configuration setting makes things easier. ID svého kli e nastavite takto:

$ git config --global user.signingkey <gpg-key-id>

Nyni m ete podepisovat zna Kky, ani byste museli poka dé znovu zadavatsv jkli p ikazem
git tag:

$ git tag -s <tag-name>



core.excludesfile

You can put patterns in your project’s .gitignore file to have Git not see them as untracked files or try
to stage them when you run git add on them, as discussed in Ignorované soubory.

But sometimes you want to ignore certain files for all repositories that you work with. If your
computer is running Mac OS X, you’re probably familiar with .DS_Store files. If your preferred editor is
Emacs or Vim, you know about filenames that end with a ~ or . swp.

This setting lets you write a kind of global .gitignore file. If you create a ~/.gitignore_global file with
these contents:

*

JFoswp
.DS_Store

...and yourun git config --global core.excludesfile ~/.gitignore_global, Git will never again bother
you about those files.

help.autocorrect

If you mistype a command, it shows you something like this:

$ git chekcout master
git: 'chekcout' is not a git command. See 'git --help'.

Did you mean this?
checkout

Git helpfully tries to figure out what you meant, but it still refuses to do it. If you set help.autocorrect to
1, Git will actually run this command for you:

$ 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...

Note that “0.1 seconds” business. help.autocorrect is actually an integer which represents tenths of a
second. So if you set it to 50, Git will give you 5 seconds to change your mind before executing the
autocorrected command.

Barvy systému Git

Git fully supports colored terminal output, which greatly aids in visually parsing command output



quickly and easily. S individudlnim nastavenim barev vam pom eceld adamo nosti.

color.ui

Git automatically colors most of its output, but there’s a master switch if you don’t like this behavior.
To turn off all Git’s colored terminal output, do this:

$ git config --global color.ui false

The default setting is auto, which colors output when it’s going straight to a terminal, but omits the
color-control codes when the output is redirected to a pipe or a file.

You can also set it to always to ignore the difference between terminals and pipes. You’ll rarely want
this; in most scenarios, if you want color codes in your redirected output, you can instead pass a
--color flag to the Git command to force it to use color codes. The default setting is almost always what
you’ll want.

color.*

Pokud byste radi nastavili p esn jijak budou zvyrazn nyr zné p ikazy nebo mate star 1 verzi,
nabizi Git nastaveni barev pro jednotlivé p ikazy.Ka dyzp islu nych parametr m e nabyvat
hodnoty na true (pravda), false (nepravda) nebo always (v dy):

color.branch
color.diff
color.interactive
color.status

Chcete-li sami nastavit jednotlivé barvy, maji v echny tyto parametry navic dil i nastaveni, které
m ete pou it k ur eni konkrétnich barev pro jednotlivé  4sti vystupu. Budete-li chtit nastavit
nap iklad meta informace ve vypisu p ikazu diff tak, aby m 1ly modré pop edi, erné pozadi a
tu né pismo, m etepou itp ikaz:

$ 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 conflicts 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.

Pokud ho chcete vyzkou et, nem lo by vim v tom nic branit, PAMerge funguje na v ech hlavnich
platformach. 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 Perforce. Next, youw’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. Nastavte wrapperovy skript pro slu ovani extMerge, ktery bude volat bindrni
soubor v emi dostupnymi parametry:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge $*

Wrapper nastroje diff zkontroluje zda je skute n zadano sedm parametr ap edd dva z nich do
skriptu pro slu ovani. Standardn Gitp edava do nastoje diff tyto parametry:

path old-file old-hex old-mode new-file new-hex new-mode

Proto e chcete pouze parametry old-file a new-file, pou ijete wrapperovy skript k zadani t ch,
které pot ebujete.

$ cat /usr/local/bin/extDiff
#1/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

Ddle se pot ebujete také ujistit, e lze tyto nastroje spustit:

$ sudo chmod +x /usr/local/bin/extMerge
$ sudo chmod +x /usr/local/bin/extDiff

Nyni m ete nastavit konfigura ni soubor k pou ivani vlastnich ndstroj diff a ndstroj Kk

e enislu ovani. 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. M ete tedy spustit kterykoli ze ty Kkonfigura nich
p ikaz
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$ git config --global merge.tool extMerge
$ git config --global mergetool.extMerge.cmd \
"extMerge \"$BASE\" \"$LOCAL\" \"$REMOTE\" \"$MERGED\"'
$ git config --global mergetool.extMerge.trustExitCode false
$ git config --global diff.external extDiff

or you can edit your ~/.gitconfig file to add these lines:

[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"
trustExitCode = false
[diff]
external = extDiff

A dokon ite celé nastaveni, m ete spustit p ikaz diff, nap

$ 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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Figure 143. P4Merge.

Jestli e se pokusite slou itdv v tve a dojde p 1 tom ke konfliktu, m ete spustit p 1kaz git

mergetool. P ikaz spusti program P4Merge,vn m budete moci v grafickém u ivatelském rozhrani
konflikt vy e it

P ijemné na tomto wrapperovém nastaveni je, e lze snadno zm nit nastroj diff i ndstroj pro
slu ovani. Chcete-li nap iklad zm nit nastroje extDiff a extMerge, aby se misto nich spou t 1



ndastroj KDiff3, jediné, co musite ud lat, je upravit soubor extMerge:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 $*

Git bude nyni k zobrazeni vystup nastoje diff a k e eni konflikt p 1islu ovani pou ivat
ndstroj KDiff3.

Git je standardn p ednastaven tak, aby dokdzal pou ivatcelou adur znychnastroj k e eni
konflikt p islu ovani, ani byste museli nastavovat konfiguraci p 1kazu. To see a list of the tools
it supports, try this:

$ git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
gvimdiff
gvimdiff2
opendiff
pdmerge
vimdiff
vimdiff2

The following tools are valid, but not currently available:
araxis
be3
codecompare
deltawalker
diffmerge
diffuse
ecmerge
kdiff3
meld
tkdiff
tortoisemerge
xxdiff

Some of the tools listed above only work in a windowed
environment. If run in a terminal-only session, they will fail.

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



Pokud spustite tento p ikaz misto nastaveni soubor extMerge a extDiff, Git bude pou ivat KDiff3 k
e enikonflikt p islu ovdnia interni nastroj diff systému Git pro vypisy nastroje diff.

Formatovani a prazdné znaky

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 introduce subtle whitespace changes because editors silently introduce them, and
if your files ever touch a Windows system, their line endings might be replaced. Git disponuje
n kolika konfigura nimi parametry, které vdm pomohou tyto problémy vy e it.

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. Windows ve svych souborech pou iva pro nové

adky jak znak pro ndvrat voziku (carriage return), tak znak pro posun o adek (linefeed), zatimco
systémy Mac a Linux pou ivaji pouze znak posun o adek. 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 filesystem. Tato funkce se zapina pomoci parametru
core.autocrlf. 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. Systému Git tak m ete zadat, aby p evad 1
posloupnosti CRLF na LF (av ak nikoli obracen ) nastavenim core.autocrlf na hodnotu 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 youre 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 je standardn nastaven na vyhledavani a opravu chyb zp sobenych prazdnymi znaky. 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.

The three 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 beginning 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.

Které z t chto funkci si p ejete zapnout a které vypnout, to m ete systému Git sd lit zadanim
arkami odd lenych hodnot do parametru core.whitespace. Funkci vypnete bu tim, e ji z
et zce nastaveni zcela vynechdte, nebo tim, ep ed hodnotuvlo ite znak -. Chcete-li nap iklad

zapnout v echny funkce krom cr-at-eol, zadejte p ikaz v tomto tvaru:

$ git config --global core.whitespace \
trailing-space,space-before-tab, indent-with-non-tab

A spustite p ikaz git diff, Git se pokusi tyto problémy vyhledat a barevn ozna it, abyste je
mohli p ipadn je t p ed zapsanim revize opravit. Git se t mito hodnotami idi také p i
aplikaci zaplat p ikazem git apply. When you’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>
Git sem e také pokusit automaticky dany problém vy e it,je t ne bude zaplata aplikovana:
$ git apply --whitespace=fix <patch>

A toto nastaveni plati také pro p 1ikaz git rebase. If you’ve committed whitespace issues but haven’t
yet pushed upstream, you can run git rebase --whitespace=fix to have Git automatically fix
whitespace issues as it’s rewriting the patches.

Konfigurace serveru

Na stran serveru neni ani zdaleka tolik parametr konfigurace jako na stran klienta, av ak
n kolik zajimavych si jist zaslou iva ipozornost.



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. Pokud chcete, aby Git
kontroloval konzistenci objekt p 1 ka dém odeslani dat, m ete mu to zadat nastavenim
mo nostireceive.fsckObjects na hodnotu true:

$ git config --system receive.fsckObjects true

Now, Git will check the integrity of your repository before each push is accepted to make sure faulty
(or malicious) clients aren’t introducing corrupt data.

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, yow’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. Tato metoda
umo uje pokro ilej 1 nastaveni, jako zamitnuti jinych aktualizaci ne ,rychle vp ed“ ur ité
skupin u ivatel

receive.denyDeletes

Jednou z mo nosti, jak m e u ivatel obejit pravidlo denyNonFastForwards, je odstranit v tev a
odeslatjizp tsnovoureferenci. 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. Budete-li chtit odstranit vzdalenou
v tev, budete muset ru n smazat referen ni soubory ze serveru. There are also more interesting
ways to do this on a per-user basis via ACLs, as you’ll learn in An Example Git-Enforced Policy.

Atributy Git

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.

Pomoci atribut I1ze nap iklad ur it odli nou strategii slu ovani pro konkrétni soubory nebo
adresa e projektu, zadat systému Git nastroj diff pro netextové soubory nebo jak filtrovat obsah
p edna tenim dat do systému Git nebo jejich odeslanim. 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.

Binarni soubory

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 special 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.

Identifikace binarnich soubor

N které soubory se tvd 1jako textové, ale v podstat jesnimit eba zachdzetjako s binarnimi daty.
For instance, Xcode projects on the Mac contain a file that ends in .pbxproj, which is basically a JSON
(plain-text JavaScript data format) dataset 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. Soubor je ur en ke strojovému zpracovani. Zt chtod vod s
nim budete chtit zachazet jako s bindrnim souborem.

Chcete-li systému Git zadat, aby naklddal se v emi soubory pbxproj jako s bindrnimi daty, vlo te do
souboru .gitattributes nasledujici adek:

*. 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 showor git diff on your project.

Nastroj diff pro binarni soubory

You can also use the Git attributes functionality to effectively diff binary files. Dosahnete toho tim, e
systému Git sd lite, jak mé& konvertovat bindrni data do textového formatu, ktery lze zpracovavat
b nym algoritmem pro zji ovanirozdil (diff).

First, yow’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. Chcete-li verzovat dokumenty Word, m ete je ulo it do
repozitd e Gitav echny hned zapsat do revize. K emutov ak bude? Spustite-li p ikaz git diff
normdln , zobrazi se zhruba toto:



$ git diff

diff --git a/chapter1.docx b/chapter1.docx

index 88839c4..4afcb7c 100644

Binary files a/chapter1.docx and b/chapter1.docx differ

You can’t directly compare two versions unless you check them out and scan them manually, right?
Nezapominejme v ak na atributy Git, v této situaci vdm odvedou nanahraditelnou slu bu. Do
souboru .gitattributes vlo te nasledujici 4adek:

*.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? To budete muset nastavit. Here you’ll
configure Git to use the 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, yow’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 .docy, it
should run those files through the “word” filter, which is defined as the docx2txt program. Ne se Git
pokusi zjistit ve wordovskych souborech rozdily, dojde k jejich p evedeni na hezké textové verze.

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:


http://docx2txt.sourceforge.net

soubor

$ git diff

diff --git a/chapter1.docx b/chapter1.docx
index 0b@13ca..ba25db5 100644

--- a/chapter1.docx

+++ b/chapter1.docx

©@ -2,6 +2,7 @@

Tato kapitola pojedn v o tom, jak se syst mem Git za t. We will begin at the
beginning by explaining some background on version control tools, then move on to how to
get Git running on your system and finally how to get it setup to start working with. At
the end of this chapter you should understand why Git is around, why you should use it
and you should be all setup to do so.

1.1. About Version Control

What is "version control", and why should you care? Spr va verz je syst m, kter
zaznamen v zm ny souboru nebo sady soubor v  ase tak, abyste se mohli pozd ji k
ur it verzi vr tit. Vt to knize jsou jako p klady soubor pou ity zdrojov
texty program , av ak ve skute nosti 1ze spr vu verz pou t pro libovoln typ
soubor
+Testing: 1, 2, 3.

Pokud jste grafik nebo n vrh web a chcete uchov vat v echny verze obr zku nebo
rozlo en str nky (co jist cht t budete), je rozumn , kdy budete syst m pro
spr vu verz (VCS z anglick ho Version Control System) pou vat. Umo n v m
vr tit soubory zp t do p edchoz ho stavu, vr tit cel projekt do p edchoz ho
stavu, porovn vat zm ny proveden v pr b hu asu, zjistit, kdo naposledy upravil
n co, conyn mo n zp sobuje probl my, kdo a kdy vytvo il diskutabiln st a
mnoho dal ho. Pou v te-1i syst m pro spr vu verz an co se pokaz , nebo
p 1jdete o soubory, m ete se z toho snadno dostat. Tov enav c z sk te jenp i
velmi mal m zv en re ie.

1.1.1. Local Version Control Systems

Many people's version-control method of choice is to copy files into another directory
(perhaps a time-stamped directory, if they're clever). Takov p stup je velmi

ast , proto e je jednoduch , ale je tak velmi n chyln k chyb m. lov k
snadno zapomene, v kter m adres isepr v nach z , anedopat en m za ne
zapisovat do nespr vn ho souboru, nebo kop rov n mp ep e soubory, kter
p epsat necht 1.

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.

Dal im zajimavym problémem, ktery lze timto zp sobem e it je vypo etrozdil u obrazkovych

. 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 images into text about the metadata, so at least the diff will show you a

textual representation of any changes that happened. Do souboru .gitattributes vlo te ndsledujici

adek:



*.png diff=exif

Configure Git to use this tool:

$ git config diff.exif.textconv exiftool

Pokud nahradite n ktery z obrdzk ve svém projektu a spustite p ikaz git diff, zobrazi se asi toto:

diff --git a/image.png b/image.png
index 88839c4..4afcb7c 100644

--- a/image.png

+++ b/image.png

@0 -1,12 +1,12 ee

ExifTool Version Number : 7.74

-File Size : 70 kB

-File Modification Date/Time 1 2009:04:21 07:02:45-07:00
+File Size : 94 kB
+File Modification Date/Time 1 2009:04:21 07:02:43-07:00
File Type : PNG

MIME Type : image/png

-Image Width : 1058

-Image Height : 889
+Image Width : 1056
+Image Height : 827

Bit Depth : 8

Color Type : RGB with Alpha

Jasn vidite, esezm nilajak velikost souboru, tak rozm ry obrazku.

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 checksums 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. Atributy Git nabizeji dv. mo nosti,
jak to provést.

Prvni mo nosti je automaticky vlo it kontrolni sou et SHA-1 blobu do pole $Id$ v souboru. Pokud
tento atribut nastavite pro soubor nebo sadu soubor , p i p 1 tim checkoutu této v tve Git
nahradi toto pole kontrolnim sou tem SHA-1 blobu. It’s important to notice that it isn’t the SHA-1 of
the commit, but of the blob itself. Do souboru .gitattributes vlo te nasledujici dadek:



*.txt ident

Add an $1d$ reference to a test file:

$ echo '$Id$' > 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: 42812b7653¢7b88933f8a9d6caddcal6714b9bb3 $

Tento vysledek ma v ak omezené pou iti. If you’ve used keyword substitution in CVS or Subversion,
you can include a datestamp - the SHA-1 isn’t all that helpful, 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.

Jak zjistite, m ete pro substituce v souborech ur enych k zapsani/checkoutu napsat i vlastni filtry.
These are called “clean” and “smudge” filters. In the .gitattributes 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 The “smudge” filter is run on checkout.) and just before they’re staged (“clean”, see The
“clean” filter is run when files are staged.). Tyto filtry 1ze nastavitkr znym ikovnym ukon m.

fileA. txt I smudge I fileA.txt'

-

fileB. txt fileB.txt’

fileC.rb fileC.rb

Figure 144. The “smudge” filter is run on checkout.

SHal a2 *.txt Filter Worling DiraEtkEs
fileA.txt m : fileA.txt'

|

fileB. txt I clean I fileB.txt'
fileC.rb : fileC.rb

Figure 145. The “clean” filter is run when files are staged.




The original commit message for this feature gives a simple example of running 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. Tato
kombinace je t p edzapsdanimu inn p efiltruje ve Kkeré zdrojové soubory pro jazyk Cp es
program indent.

Dal 1 zajimavy p iklad se tykd roz i eni kli ového slova $Date$ ve stylu RCS. Ke spravnému
postupu budete pot ebovat maly skript, ktery vezme ndzev souboru, zjisti datum posledni revize v
tomto projektu a vlo 1datum do souboru. Tady je maly Ruby skript, ktery to umi:

#! /usr/bin/env ruby

data = STDIN.read

last_date = ‘git log --pretty=format:"%ad" -1'

puts data.gsub('$Date$', '$Date: ' + last_date.to_s + '§")

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. Tento soubor m ete pojmenovat expand_date a vlo it ho do svého umist ni.
Nyni budete muset nastavit filtr v systému Git (pojmenujte ho dater) a ur it, aby k operaci smudge
p 1 checkoutu soubor pou ival filtr expand_date. 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[M\\$1*\\\$/\\\$Date\\\§/""

Tento fragment Perl vyjme v e, co najde v et zci $Date, im se vrati zp t do stavu, kde jste
za ali. Now that your filter is ready, you can test it by setting up a Git attribute for that file that
engages the new filter and creating a file with your $Date$ keyword:



date*.txt filter=dater

$ echo '# $Date$' > date_test.txt

Pokud tyto zm ny zapi ete a provedete novy checkout souboru, uvidite, e bylo kli ové slovo
spravn substituovano:

$ git add date_test.txt .gitattributes

$ git commit -m "Testing date expansion in Git"
$ rm date_test.txt

$ git checkout date_test.txt

$ cat date_test.txt

# $Date: Tue Apr 21 07:26:52 2009 -0700%

Zde vidite, jak m e byt tato metoda 1 innd pro u ivatelsky nastavené aplikace. You have to be
careful, though, because the .gitattributes file is committed and passed around with the project, but
the driver (in this case, dater) isn’t, so it won’t work everywhere. P i navrhovani t chto filtr byste
tedy m li mysletina to, aby projekt pracoval spravn ,ikdy filtr sel e.

Exportrepozita e

Git attribute data also allows you to do some interesting things when exporting an archive of your
project.

export-ignore

Systému Git m ete zadat, aby p 1 generovani archivu neexportoval ur ité soubory nebo
adresd e. 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-ignore 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. Do souboru s atributy Git m ete p idat nasledujici
adek:

test/ export-ignore

Now, when you run git archive to create a tarball of your project, that directory 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 your
.gitattributes and LAST_COMMIT files like this:

LAST_COMMIT export-subst

$ echo 'Last commit date: $Format:%cd by %aN$' > LAST_COMMIT
$ git add LAST_COMMIT .gitattributes
$ git comnmit -am 'adding LAST_COMMIT file for archives'

When yourun 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 '$Format:Last commit: %h by %aN at %cd%n%+w(76,6,9)%B$' > LAST_COMMIT
$ git commit -am 'export-subst uses git log's custom formatter

git archive uses git log's ‘pretty=format:‘ processor
directly, and strips the surrounding ‘$Format:* and ‘§°
markup from the output.

$ git archive @ | tar xf0 - 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.

Strategie slu ovani

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.



Tuto mo nost vyu ijete, pokud se rozd lila nebo specializovala n kterd z v tviva eho projektu,
av ak vy z nibudete chtit za lenitzm nyzp taignorovatp itomur ité soubory. 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. V tom p ipad m ete nastavit tento
atribut:

database.xml merge=ours
A potom nadefinujete prazdnou slu ovaci strategii ours p ikazem:
$ 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.

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 operations such as receiving pushed commits. You can use these hooks for all sorts of reasons.

Instalace zasuvného modulu

V echny zasuvné moduly jsou ulo eny v podadresd i hooks adresa e Git. 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 directory that is named
appropriately (without any extension) and is executable. Od tohoto okam iku by m 1 byt skript
volan. We’ll cover most of the major hook filenames here.



Zasuvné moduly na stran klienta

Na stran  Kklienta existuje mnoho zasuvnych modul . This section splits them into committing-
workflow hooks, email-workflow scripts, and everything else.

It’s important to note that client-side hooks are not copied when you clone a repository.
NOTE If your intent with these scripts is to enforce a policy, yow’ll probably want to do that on
the server side; see the example in An Example Git-Enforced Policy.

Zasuvné moduly k zapisovani revizi
Prvni ty 1izasuvné moduly se tykaji zapisovani revizi.

Zasuvny modul pre-commit se spou tijako prvni,je t ne za nete psatzpravu krevizi. 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. Je-li vystup tohoto zdsuvného
modulu nenulovy, zapisovani bude p eru eno. Ale m ete to obejit zadanim p ikazu git commit
--no-verify. You can 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 appropriate documentation on
new methods.

Zasuvny modul prepare-commit-msg se spou tije t p edtim,ne seotev e editor pro vytvo eni
zpravy Kk revizi, ale poté, co byla vytvo ena vychozi zprava. Umo uje upravit vychozi zpravu d 1iv,
ne se zobrazi autorovi revize. 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
message is auto-generated, such as templated commit messages, merge commits, squashed commits,
and amended commits. Zasuvny modul m ete v kombinaci se ablonou revize vyu ivatkvlo eni
informaci programem.

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. Je-li ndvratovd hodnota skriptu nenulova, Git p eru i
proces zapisovani. Skript tak m ete pou ivat k validaci stavu projektu nebo zpravy k revizi, ne
dovolite, aby byla revize zapsana. 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.

Po dokon eni celého procesu zapisovani revize se spusti zasuvny modul post-commit. It doesn’t take
any parameters, but you can easily get the last commit by running git log -1 HEAD. Tento skript se tak
v t inoupou ivaprou elyozndmenia podobn

Email Workflow Hooks

You can set up three client-side hooks for an email-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 email prepared by git format-patch, then some of these may be
helpful to you.



Prvni zdsuvnym modulem, ktery se spou ti, je applypatch-msg. Pou iva jediny parametr: ndzev
do asného souboru s po adovanym tvarem zpravy k revizi. Je-li vystup tohoto skriptu nenulovy, Git
p eru i zdplatu. 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.

Dal 1izasuvnym modulem, ktery se m espou t tp 1aplikacizaplaty p ikazem git am, je pre-
applypatch. Somewhat confusingly, it is run after the patch is applied but before a commit is made, so
you can use it to inspect the snapshot before making the commit. Timto skriptem lze spou t tr zné
testy nebo jinak kontrolovat pracovni strom. If something is missing or the tests don’t pass, exiting
non-zero aborts the git am script 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

Zasuvny modul pre-rebase se spou ti p ed ka dym p eskldddnim a p i nenulové hodnot
m e tento proces zastavit. Zasuvny modul m etevyu itikzakazanip eskladaniv ech revizi,
které u byly odeslany. 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 receives a list of rewrites on stdin. This hook has many of the same uses as the post-checkout
and post-merge hooks.

Po usp némspu t nip ikazugit checkout se spusti zasuvny modul post-checkout. Ten slou 1k
nastaveni pracovniho adresd e podle pot eb prost ediva eho projektu. 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. Zdsuvny modul m e rovn ov it
p I{tomnost soubor nezahrnutych do spravy verzi systému Git, které mo nd budete chtit po
zm nach v pracovnim strom zkopirovat.

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 happening, or to abort the collection if now isn’t a good time.



Zasuvné moduly na stran serveru

Vedle zasuvnych modul na stran klienta m ete jako spravce systému vyu ivat také n kolik
d le itych zdsuvnych modul nastran serveru, které vdm pomohou kontrolovat tém jakykoli
typ standard stanovenych pro dany projekt. Tyto skripty se spou t jip ed odesildnim revizi na
server i po n m. The pre 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

Prvnim skriptem, ktery se p 1 manipulaci s revizemi p ijatymi od Kklienta spusti, je pre-receive.
Skript pou iva seznam referenci, které jsou odesilany ze standardniho vstupu stdin. Je-li navratova
hodnota nenulova, nebude ani jedna z nich p ijata. 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. Tento skript nena itd data ze
standardniho vstupu, misto nich pou ivat 1ijiné parametry: ndzev reference (v tve), hodnotu SHA-
1, na ni reference ukazovala p ed odeslanim, a hodnotu SHA-1, kterou se u ivatel pokou i
odeslat. Je-li vystup skriptu update nenulovy, je zamitnuta pouze tato reference, ostatni mohou byt
aktualizovany.

post-receive

Zasuvny modul post-receive se spou ti a poté, co je cely proces dokon en. Lze ho pou it k
aktualizaci jinych slu eb nebo odeslani oznameni jinym u ivatel m. Pou iva stejnd data ze
standardniho vstupu jako zdsuvny modul pre-receive. Examples include emailing 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 disconnect until it has completed, so be careful if you try to do anything
that may take a long time.

An Example Git-Enforced Policy

In this section, youw’ll use what you’ve learned to establish a Git workflow that checks for a custom
commit message format, and allows only certain users to modify certain subdirectories in a project.
You’ll build client scripts that help the developer know if their push will be rejected and server scripts
that actually enforce the policies.

The scripts we’ll show are written in Ruby; partly because of our intellectual inertia, but also because
Ruby is easy to read, even if you can’t necessarily write it. However, any language will work — all the
sample hook scripts distributed with Git are in either Perl or Bash, so you can also see plenty of



examples of hooks in those languages by looking at the samples.

Zasuvny modul na stran serveru

All the server-side work will go into the update file in your hooks directory. The update hook runs once
per branch being pushed and takes three arguments:

* The name of the reference being pushed to
* The old revision where that branch was
* The new revision being pushed

Pokud jsou revize odesilany prost ednictvim SSH, budete mit p istup také k u ivateli, ktery data
odesila. If you've allowed everyone to connect with a single user (like “git”) via public-key
authentication, you may have to give that user a shell wrapper that determines which user is
connecting based on the public key, and set an environment variable accordingly. Here we’ll assume
the connecting user is in the $USER environment variable, so your update script begins by gathering all
the information you need:

#!/usr/bin/env ruby

$refname = ARGV[O]
$oldrev = ARGV[1]
$newrev = ARGV[2]
$user = ENV['USER']

puts "Enforcing Policies..."
puts "(#{$refname}) (#{$oldrev[0,6]1}) (#{¥newrev[0,6]})"

Yes, those are global variables. Don’t judge — it’s easier to demonstrate this way.

Enforcing a Specific Commit-Message Format

Your first challenge is to enforce that each commit message adheres to a particular format. Just to have
a target, assume that each message has to include a string that looks like “ref: 1234” because you want
each commit to link to a work item in your ticketing system. Ka dou odesilanou revizi si musite
prohlédnout, zjistit, zda zprava k revizi obsahuje dany et =zec, a pokud v n které z nich chybi,
vratit nenulovou hodnotu, im odesilanou revizi odmitnete.

Vezmete-li hodnoty $newrev a $oldrev a zadate je k nizkodrov ovému p ikazu git rev-list, ziskate
seznam hodnot SHA-1 v ech odesilanych revizi. Tento p ikaz md v podstat stejnou funkci jako git
log, jeho vystupem jsou ale pouze hodnoty SHA-1 bez dal ich informaci. So, to get a list of all the
commit SHA-1s introduced between one commit SHA-1 and another, you can run something like this:



$ git rev-list 538¢33..d14fc7

d14fc7c847ab946ec39590d87783¢c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢c13f0be
234071a1be950e2a8d078e6141f5cd20cTeb1ad3
dfaf4c9ef3d5197182113fb5b9b1fb7717d2222a
17716ec@f1ff5c77eff40b7fe912f9fb6cfdded75

You can take that output, loop through each of those commit SHA-1s, grab the message for it, and test
that message against a regular expression that looks for a pattern.

Budete muset najit postup, jak ziskat zpravy v ech t chto revizi, které maji byt otestovany. Chcete-li
ziskat syrova data revizi, m ete pou itdal 1inizkodrov ovyp ikaz:git cat-file. We’ll go over
all these plumbing commands in detail in Git Internals; but for now, here’s what that command gives
you:

$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

Jednoduchym zp sobem, jak z revize, k ni mate hodnotu SHA-1, extrahovat jeji zpravu, je p ejit k
prvnimu prazdnému adku a vzit v e, co nasleduje za nim. V systémech Unix to lze provést
p ikazem sed:

$ git cat-file commit ca82a6 | sed '1,/7$/d"
changed the version number

You can use that incantation to grab the commit message from each commit that is trying to be pushed
and exit if you see anything that doesn’t match. Chcete-li skript ukon it a odesiland data odmitnout,
navratova hodnota musi byt nenulova. Celd metoda vypada takto:



$regex = /\[ref: (\d+)\1/

# enforced custom commit message format
def check_message_format
missed_revs = ‘git rev-list #{$oldrev}..#{$newrev}'.split("\n")
missed_revs.each do |rev|
message = ‘git cat-file commit #{rev} | sed '1,/7A$/d"’
if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end
check_message_format

Putting that in your update script will reject updates that contain commits that have messages that
don’t adhere to your rule.

Systém ACL podle u ivatel

P edpoklddejme, e chcete p idat mechanismus, ktery bude pou ivat seznam opravn ni ACL
(access control list), vn m bude stanoveno, kte {u ivatelé sm jidokteré 4stiva eho projektu
odesilat zm ny. Some people have full access, and others can only push changes to certain
subdirectories or specific files. To enforce this, youw’ll write those rules to a file named acl that lives in
your bare Git repository on the server. Youw’ll have the update hook look at those rules, see what files
are being introduced for all the commits being pushed, and determine whether the user doing the
push has access to update all those files.

The first thing youwll do is write your ACL. Here you’ll use a format very much like the CVS ACL
mechanism: it uses a series of lines, where the first field is avail or unavail, the next field is a comma-
delimited list of the users to which the rule applies, and the last field is the path to which the rule
applies (blank meaning open access). V. echna tato pole jsou odd lena svislici (|).

Vna emp ikladumaten Kkolikspravc ,n Kkoliktv rc dokumentacesp Iistupem do adresa e
doc a jednoho vyvoja e, ktery ma jako jediny p istup do adresa lib a tests. Soubor ACL proto
bude vypadat nasledovn

avail|nickh,pjhyett,defunkt, tpw
avail|usinclair,cdickens,ebronte|doc
avail|schacon|1ib
avail|schacon|tests

Za netena tenimt chto datdo struktury, kterou m ete pou it. In this case, to keep the example
simple, you’ll only enforce the avail directives. Pou 1iva se tu metoda asociativnich poli, kdy kli



p edstavuje jméno u ivatele a hodnotu tvo {sada umist ni, k nim mau ivatel opravn ni pro
zapis:

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] ||= [1]
access[user] << path
end
end
access

end

V kombinaci se souborem ACL, ktery jsme si ukazali p ed chvili, poskytne tato metoda
get_acl_access_data datovou strukturu v této podob

{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}

Now that you have the permissions sorted out, you need to determine what paths the commits being
pushed have modified, so you can make sure the user who’s pushing has access to all of them.
You can pretty easily see what files have been modified in a single commit with the --name-only option

to the git log command (mentioned briefly in Zaklady prace se systémem Git):

$ git log -1 --name-only --pretty=format:'" 9f585d

README
lib/test.rb

Jestli e pou ivate strukturu ACL ziskanou metodou get_acl_access_data a kontrolujete ji proti
seznamu soubor v ka dé revizi, m ete ur it, zda bude mit u ivatel opravn ni odesilat
v echny své revize:



# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('acl')

# see if anyone is trying to push something they can't
new_commits = ‘git rev-list #{%oldrev}..#{$newrev}'.split("\n")
new_commits.each do |rev|
files_modified = ‘git log -1 --name-only --pretty=format:'" #{rev}'.split("\n")
files_modified.each do |path|
next if path.size ==
has_file_access = false
access[$user].each do |access_path]|
if laccess_path # user has access to everything
|| (path.start_with? access_path) # access to this path
has_file_access = true
end
end
if !'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end
end

check_directory_perms

P ikazem git rev-list ziskate vypis novych revizi odesilanych na vd server. Then, for each of those
commits, you find which files are modified and make sure the user who’s pushing has access to all the
paths being modified.

Now your users can’t push any commits with badly formed messages or with modified files outside of
their designated paths.

Testing It Out

If you run chmod u+x .git/hooks/update, which is the file into which you should have put all this code,
and then try to push a commit with a non-compliant message, you get something like this:



$ git push -f origin master
Counting objects: 5, done.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 323 bytes, done.
Total 3 (delta 1), reused @ (delta 0)
Unpacking objects: 100% (3/3), done.
Enforcing Policies...
(refs/heads/master) (8338c5) (c5b616)
[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master
To git@gitserver:project.qgit
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

Vystup obsahuje adu zajimavych informaci. Zaprvé siv imn te mista, kde byl spu t n zdsuvny
modul.

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

Remember that you printed that out at the very beginning of your update script. Anything your script
echoes to stdout will be transferred to the client.

The next thing you’ll notice is the error message.

[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master

Prvni 4adek jste vytvo ilivy,dal imidv ma d4dky vam Gitsd luje, e je vystup skriptu update
nenulovy, a proto bude odeslani odmitnuto. A na konci stoji nasledujici:

To git@gitserver:project.git
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git'

You’ll see a remote rejected message for each reference that your hook declined, and it tells you that it
was declined specifically because of a hook failure.

Furthermore, if someone tries to edit a file they don’t have access to and push a commit containing it,
they will see something similar. Pokud se nap iklad autor dokumentace pokusi odeslat revizi, ktera



m niobsah adresa e 1lib, zobrazi se mu upozorn ni:
[POLICY] You do not have access to push to lib/test.rb

From now on, as long as that update script is there and executable, your repository will never have a
commit message without your pattern in it, and your users will be sandboxed.

Zasuvné moduly na stran klienta

The downside to this approach is the whining that will inevitably result when your users' commit
pushes are rejected. Having their carefully crafted work rejected at the last minute can be extremely
frustrating and confusing; and furthermore, they will have to edit their history to correct it, which isn’t
always for the faint of heart.

The answer to this dilemma is to provide some client-side hooks that users can run to notify them
when they’re doing something that the server is likely to reject. V. echny problémy tak budou moci
opravit, dokud to je t nenip 1ili slo ité a dokud je nezapsali do revize. Because hooks aren’t
transferred with a clone of a project, you must distribute these scripts some other way and then have
your users copy them to their .git/hooks directory and make them executable. You can distribute these
hooks within the project or in a separate project, but Git won’t set them up automatically.

To begin, you should check your commit message just before each commit is recorded, so you know the
server won’t reject your changes due to badly formatted commit messages. K tomuto U elu m ete
pou it zasuvny modul commit-msg. Nechdate-li zdsuvny modul p e ist zpravu Kk revizi ze souboru,
ktery zadate jako prvni parametr, a srovnat se vzorem, m ete systému Git ulo it, aby odmitl
revize, které vzoru neodpovidaji:

#!/usr/bin/env ruby
message_file = ARGV[@]
message = File.read(message_file)

$regex = /\[ref: (\d+)\]/

if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1

end

If that script is in place (in .git/hooks/commit-msg) and executable, and you commit with a message that
isn’t properly formatted, you see this:

$ git commit -am 'test'
[POLICY] Your message is not formatted correctly



V takovém p ipad nebyla zapsdna 4dna revize. Pokud v ak zprava obsahuje spravny vzor, Git
vam umo ni revizi zapsat:

$ git commit -am 'test [ref: 132]"
[master e@5c914] test [ref: 132]
1 file changed, 1 insertions(+), @ deletions(-)

Next, you want to make sure you aren’t modifying files that are outside your ACL scope. If your
project’s .git directory contains a copy of the ACL file you used previously, then the following pre-
commit script will enforce those constraints for you:

#!/usr/bin/env ruby
$user = ENV[ 'USER']
# [ insert acl_access_data method from above ]

# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('.git/acl')

files_modified = ‘git diff-index --cached --name-only HEAD'.split("\n")
files_modified.each do |path]|
next if path.size ==
has_file_access = false
access[$user].each do |access_path]|
if laccess_path || (path.index(access_path) == 0)
has_file_access = true
end
if !'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end

check_directory_perms

Jednd se o p ibli n stejny skript, jaky funguje na serveru, av ak se dv. ma podstatnymi rozdily.
First, the ACL file is in a different place, because this script runs from your working directory, not from
your .git directory. Cestu k souboru ACL budete muset zm nit z

access = get_acl_access_data('acl')



na:

access = get_acl_access_data('.git/acl")

Druhym d le itym rozdilem je zp sob, jak se zobrazi seznam zm n nych soubor . Because the
server-side method looks at the log of commits, and, at this point, the commit hasn’t been recorded yet,
you must get your file listing from the staging area instead. Misto

files_modified = ‘git log -1 --name-only --pretty=format:'' #{ref}"

budete muset pou it:

files_modified = ‘git diff-index --cached --name-only HEAD'

But those are the only two differences — otherwise, the script works the same way. Je v ak t eba
upozornit, e skripto ekavd, e lokdln pracujete v roli stejného u ivatele jako odesilate data na
vzdaleny server. Pokud nejsouu ivatelé stejni, budete musetru n nastavit prom nnou $user.

One other thing we can do here is make sure the user doesn’t push non-fast-forwarded references. To
get a reference that isn’t a fast-forward, you either have to rebase past a commit you’ve already
pushed up or try pushing a different local branch up to the same remote branch.

Presumably, the server  is already  configured  with receive.denyDeletes and
receive.denyNonFastForwards to enforce this policy, so the only accidental thing you can try to catch is
rebasing commits that have already been pushed.

Jako p iklad uvedeme skript pre-rebase, ktery bude toto pravidlo kontrolovat. It gets a list of all the
commits you’re about to rewrite and checks whether they exist in any of your remote references. If it
sees one that is reachable from one of your remote references, it aborts the rebase.



#!/usr/bin/env ruby

base _branch = ARGV[0@]

if ARGV[1]

topic_branch = ARGV[1]
else

topic_branch = "HEAD"
end

target_shas = ‘git rev-list #{base_branch}..#{topic_branch}".split("\n")
remote_refs = ‘git branch -r*.split("\n").map { |r| r.strip }

target_shas.each do |sha|
remote_refs.each do |remote_ref|
shas_pushed = ‘git rev-list M#{sha}"e refs/remotes/#{remote_ref}"
if shas_pushed.split("\n").include?(sha)
puts "[POLICY] Commit #{sha} has already been pushed to #{remote_ref}"
exit 1
end
end
end

This script uses a syntax that wasn’t covered in Revision Selection. Seznam revizi, které u  byly
odeslany, ziskate takto:

‘git rev-list M{sha}"@ refs/remotes/#{remote_ref}"

Syntaxe SHAM@ se vztahuje na v echny rodi e této revize. You're looking for any commit that is
reachable from the last commit on the remote and that isn’t reachable from any parent of any of the
SHA-1s you're trying to push up — meaning it’s a fast-forward.

The main drawback to this approach is that it can be very slow and is often unnecessary - if you don’t
try to force the push with -f, the server will warn you and not accept the push. However, it’s an
interesting exercise and can in theory help you avoid a rebase that you might later have to go back and
fix.

Shrnuti

We’ve covered most of the major ways that you can customize your Git client and server to best fit
your workflow and projects. You’'ve learned about all sorts of configuration settings, file-based
attributes, and event hooks, and you’ve built an example policy-enforcing server. Nyni byste m li
systém Git bez poti 1nastavit tém na jakykoli pracovni postup, ktery si vysnite.



Git a ostatni systémy

The world isn’t perfect. Usually, you can’t immediately switch every project you come in contact with
to Git. Sometimes you’re stuck on a project using another VCS, and wish it was Git. We’ll spend the first
part of this chapter learning about ways to use Git as a client when the project you’re working on is
hosted in a different system.

V ur itém okam iku mo nd budete chtit p epnout sv j existujici projekt do systému Git. The
second part of this chapter covers how to migrate your project into Git from several specific systems,
as well as a method that will work if no pre-built import tool exists.

Git as a Client

Git provides such a nice experience for developers that many people have figured out how to use it on
their workstation, even if the rest of their team is using an entirely different VCS. There are a number
of these adapters, called “bridges,” available. Here we’ll cover the ones you’re most likely to run into in
the wild.

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 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. Tento nastroj
umo uje pou Ivat Git jako platného klienta serveru Subversion. M ete tak vyu ivat v ech
lokalnich funkci systému Git, ale revize odesilat na server Subversion, jako byste tento systém
pou ivaliilokdln .Toznamend, em ete vytva etnové lokdlniv tve aslu ovatje, pou ivat
oblast p ipravenych zm n,p esklddavat, daste n p ejimat atd., zatimco va i spolupracovnici
budou dale pracovat svymi za lymi a prastarymi zp soby. It’s a good way to sneak Git into the
corporate environment and help your fellow developers become more efficient while you lobby to get
the infrastructure changed to support Git fully. Most k systému Subversion je branou do sv ta DVCS.

git svn

Zakladnim p ikazem systému Git ke v em operacim sm ujicim do systému Subversion je git svn.
It takes quite a few commands, so we’ll show the most common while going 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. Although 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. Subversion m e mit pouze jednu linearni
historii a opravdu neni t ké uvést ho do rozpak . 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

Abychom si mohli tuto funkci ukdazat, budete pot ebovat typicky repozitd SVN, kn mu mate
oprdvn ni pro zapis. 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
protobuf project, which is a tool that encodes structured data for network transmission.

Chcete-li postupovat podle m , budete si nejprve muset vytvo it novy lokalni repozitd Subversion:

$ 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

Nyni m ete tento projekt synchronizovat na sv jlokalni po ita zaddnim p ikazu svnsync init
s uvedenim repozita ,do“a,z“

$ svnsync init file:///tmp/test-svn \
http://progit-example.googlecode.com/svn/

Tim nastavite vlastnosti synchronizace. Zdrojovy kod pak naklonujete p ikazem

$ svnsync sync file:///tmp/test-svn

Committed revision 1.

Copied properties for revision 1.

Transmitting file data ..........ccvveiiiiiinnnnnns. [...]
Committed revision 2.

Copied properties for revision 2.

[ ]



Tato operace bude trvat jen n kolik minut. Pokud byste se v ak pokou eli zkopirovat origindlni
repozitd ne do lokalniho, nybr do jiného vzdaleného repozitd e, protdhne se proces tém na
hodinu, p esto e repozitd obsahuje necelych 100 revizi. Subversion has to clone one revision at a
time and then push it back into another repository - it’s ridiculously inefficient, but it’s the only easy
way to do this.

Getting Started

Nyni mdte repozitd Subversion s oprdvn nim pro zdpis, a proto se m eme podivat na typicky
postup prace. Yowll start with the git svn clone command, which imports an entire Subversion
repository into a local Git repository. Remember that if you’re importing from a real hosted Subversion
repository, 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/

r1 = dcbfb5891860124cc2e8cch16cded42624897125 (refs/remotes/origin/trunk)
Am4/acx_pthread.m4
Am4/st1_hash.m4
Ajava/src/test/java/com/google/protobuf/UnknownFieldSetTest.java
Ajava/src/test/java/com/google/protobuf/WireFormatTest.java

r75 = 556a3ele7ad1fde0a32823fc7e4d046bcfd86dae (refs/remotes/origin/trunk)
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-
svn/branches/my-calc-branch, 75
Found branch parent: (refs/remotes/origin/my-calc-branch)
556a3ele7ad1fde0a32823fc7e4d046bcfd86dae
Following parent with do_switch
Successfully followed parent
r76 = 0fb585761df569eaecd8146¢c71e58d70147460a2 (refs/remotes/origin/my-calc-branch)
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. Proces m e chvili trvat. 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. U projekt se
stovkami nebo tisici revizi si m ete bez nadsazky po Kkati celé hodiny nebo dny.

ast -T trunk -b branches -t tags 1ika systému Git, e tento repozitd Subversion dodr uje
zakladni zdsady v tveni a zna Kkovani. Pokud pojmenujete sv j kmenovy adresd (trunk), v tve
nebo zna Ky jinak, l1ze tyto parametry zm nit. Proto e se jednd o astou situaci, m ete celou
tuto dast nahradit parametrem -s, ktery ozna uje standardni layout a implikuje v echny uvedené
parametry. Nasledujici p 1kaz je ekvivalentni:



$ git svn clone file:///tmp/test-svn -s

V tomto okam iku byste tedy m 1i mit platny repozitd Git s importovanymiv tvemiazna Kkami:

$ git branch -a

* master
remotes/origin/my-calc-branch
remotes/origin/tags/2.0.2
remotes/origin/tags/release-2.0.1
remotes/origin/tags/release-2.0.2
remotes/origin/tags/release-2.0.2
remotes/origin/trunk

rel

Note how this tool manages Subversion tags as remote refs. Let’s take a closer look with the Git
plumbing command show-ref:

$ git show-ref

556a3e1e7ad1fde0a32823fc7e4d046bcfd86dae
0fb585761df569eaecd8146c71e58d70147460a2
bfd2d79303166789fc73af4046651a4b35¢1210b

refs/heads/master
refs/remotes/origin/my-calc-branch
refs/remotes/origin/tags/2.0.2

285c2b2e36e467dd4d91c8e3cOcPe1750b3fe8ca
cbda99cb45d9abcb9793db1d4f70ae562a3969f Te
a9f0743a89e826d69d30808cebae3ffe711feda
556a3ele7ad1fde@a32823fc7e4d046bcfd8bdae

refs/remotes/origin/tags/release-2.0.1
refs/remotes/origin/tags/release-2.0.2
refs/remotes/origin/tags/release-2.0.2
refs/remotes/origin/trunk

rcl

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

c3dcbe8488c6240392e8a5d7553bbffcb0f94efd
32ef1d1c7cc8c603ab78416262cc421b80a8c2df
751703a3580a9b81ead89fe1138e6da858c5ba18
2318588dde934e8133¢263c6d8359b23e0951863
7064938bd5e7ef47bfd79a685a62c1e2649e2ce’
6dcb@9b5b57875f334f61aebed695e2e4193db5e

refs/remotes/origin/master
refs/remotes/origin/branch-1
refs/remotes/origin/branch-2
refs/tags/v0.1.0
refs/tags/v0.2.0
refs/tags/v1.0.0

Git fetches the tags directly into refs/tags, rather than treating them remote branches.

Committing Back to Subversion

Mate vytvo en pracovnirepozitd am ete se pustit do prace na projektu. asem ale budete chtit
odeslat revize zp t do repozitd e apou itp 1itom Gitjako klienta SVN. If you edit one of the files
and commit it, you have a commit that exists in Git locally 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(+)

Jako dal 1 krok tak chcete odeslat provedené zm ny do vzdaleného repozitd e. 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. Pro odeslani revizi na server Subversion zadejte p 1kaz git svn
dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
MREADME . txt
Committed r77
MREADME . txt
r77 = 95e0222ba6399739834380eb10afcd73e@670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fdbffel and refs/remotes/origin/trunk
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 commit to include a unique identifier. To je
d le ité proto etoznamena, esezm niv echnyKkontrolnisou ty SHA-1va ich revizi. Partly
for this reason, working with Git-based remote versions of your projects concurrently with a
Subversion server isn’t a good idea. Pokud se podivate na posledni revizi, uvidite nov p idané git-
svn-id:

$ git log -1

commit 95e0222ba6399739834380eb10afcd73e0670bc5
Author: ben <ben@0b684db3-b064-4277-89d1-21af03df0a68>
Date: Thu Jul 24 03:08:36 2014 +0000

Adding git-svn instructions to the README

git-svn-id: file:///tmp/test-svn/trunk@77 0b684db3-b064-4277-89d1-21af03df0ab8

Notice that the SHA-1 checksum that originally started with 4af61fd when you committed now begins
with 95e0222. Chcete-li revize odeslat jak na server Git, tak na server Subversion, ode lete je nejprve
na server Subversion (dcommit), proto e timzm nite data revizi.

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. Jejich zm na bude odmitnuta, dokud neza lenid ive
odeslanou praci. V nastroji git svn to bude vypadat nasledovn



$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: d5837c4b461b7c0e@18b49d12398769d2bfc240a and refs/remotes/origin/trunk differ, using
rebase:

1100644 100644 f414c433af0fd6734428cf9d2a9fd8bal@adal45
c80b6127dd04f5fcda218730ddf3a2da4eb39138 MREADME. txt

Current branch master is up to date.

ERROR: Not all changes have been committed into SVN, however the committed

ones (if any) seem to be successfully integrated into the working tree.

Please see the above messages for details.

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: eaa29d99f87c5c822¢5c29039d19111ff32ef46 and refs/remotes/origin/trunk differ, using
rebase:

1100644 100644 65536c6e30d263495¢17d781962cfff12422693a
b34372b25ccf4945fe5658fa381b075045e7702a MREADME. txt

First, rewinding head to replay your work on top of it...

Applying: update foo

Using index info to reconstruct a base tree...

MREADME . 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.

Nynijev echnava e prace navrcholu revizi, které jsou na serveru Subversion. P ikaz dcommit bude
nyni usp n proveden:



$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
MREADME . txt
Committed r85
MREADME . txt
r85 = 9¢29704ccObbbed7bd58160cfb66cb9191835cd8 (refs/remotes/origin/trunk)
No changes between 5762f567323958d6cfdab81b661d2a239cc53ef5 and refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

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).
Jestli en kdo ode lenaserver zm nu v jednom souboru a vy poté ode lete zm nu provedenou
v jiném souboru, p ikaz dcommit bude proveden usp n

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
Mconfigure.ac
Committed r87
Mautogen.sh
r86 = d8450bab8a77228a644b7dc0e95977ffcb1adff7 (refs/remotes/origin/trunk)
Mconfigure.ac
r87 = f3653ead0cb4e26b6281cec102e35dcbalfel7c4 (refs/remotes/origin/trunk)
W: a0253d0673216910733020390d9fefd2b1d92806 and refs/remotes/origin/trunk differ, using
rebase:
1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493¢18
e757b5929439312d80d5d43bb65d4a7d@389edbd Mautogen.sh
First, rewinding head to replay your work on top of it...

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 diagnose. 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 identical.

You should also run this command to pull in changes from the Subversion server, even if you’re not
ready to commit yourself. Nova data sice m ete vyzvednout i p ikazem git svn fetch, av ak
p 1kaz git svn rebase data nejen stahne, ale navic aktualizuje va e lokalni revize.

$ git svn rebase
Mautogen.sh
r88 = c9c5f83c64bd755368784b444bc73b216cc1e17b (refs/remotes/origin/trunk)
First, rewinding head to replay your work on top of it...
Fast-forwarded master to refs/remotes/origin/trunk.



Spustite-li asod asup ikaz git svn rebase, budete mit jistotu, e pracujete s aktudlnim kédem.
Nezapome tev ak, ekdy p ikazspou tite,jet eba, abystem 1li isty pracovni adresd .If
you have local changes, you must either stash your work or temporarily commit it before running git
svn rebase — otherwise, the command will stop if it sees that the rebase will result in a merge conflict.

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 single branch each time instead of merging branches together. The reason to
prefer rebasing is that Subversion has a linear history and doesn’t deal with merges like Git does, so
git svn follows only the first parent when converting the snapshots into Subversion commits.

P edpoklddejme, e va e historie vypada nasledovn :vytvo ilijste v tev experiment, zapsali jste
dv revize a za lenili jste je zp t do v tve master. Vystup p ikazu dcommit bude nyni vypadat
nasledovn

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
MCHANGES. txt
Committed r89
MCHANGES. txt
r89 = 89d492c884ea7c834353563d5d913c6adf933981 (refs/remotes/origin/trunk)
MCOPYING.txt
MINSTALL.txt
Committed r90
MINSTALL.txt
MCOPYING.txt
r90 = cb522197870e61467473391799148f6721bcf9a@ (refs/remotes/origin/trunk)
No changes between 71af502c¢214ba13123992338569f4669877f55fd 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 commits 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 committed.

Subversion Branching

Branching in Subversion isn’t the same as branching in Git; if you can avoid using it much, that’s
probably best. However, you can create and commit to branches in Subversion using git svn.



Vytvo eninovév tve SVN

Chcete-li vytvo it novou v tev v systému Subversion, spus te p ikaz git svn branch [n zev
v tvel]:

$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r90 to file:///tmp/test-svn/branches/opera...

Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-
svn/branches/opera, 90

Found branch parent: (refs/remotes/origin/opera) cb522197870e61467473391799148f6721bcf9a0
Following parent with do_switch

Successfully followed parent

r91 = f1b64a3855d3c8dd84eelef10fa89d27f1584302 (refs/remotes/origin/opera)

P ikaz je ekvivalentni s p ikazem svn copy trunk branches/opera v systému Subversion a pracuje na
serveru Subversion. 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-id in
your current branch history.

Chcete-li sou asn pracovat ve vice ne jedné v tvi, m ete nastavit lokalni v tve tak, abyste
p ikazem dcommit zapisovali revize do konkrétnich v tvi Subversion. Za timto U elem umist te
za atek v tvi na importované revizi Subversion pro tuto v tev. Chcete-li pou ivat v tev opera, v
ni m ete pracovatodd len ,spus tep ikaz:

$ git branch opera remotes/origin/opera

Budete-li nyni chtit za lenit v tev opera do v tve trunk (va e v tev master), m ete tak u init
b nym p ikazem git merge. But you need to provide a descriptive commit message (via -m), or the
merge will say “Merge branch opera” 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 normal 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 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 youw’ll always be crippled by its limitations while
you’re using it as your server. Chcete-li se vyhnout mo nym problém m, sma te lokalni v tev (v
na emp ipad opera)hned poté, cojstejiza lenilidokmenovév tve (trunk).

Subversion Commands

The git svn toolset provides a number of commands to help ease the transition to Git by providing
some functionality that’s similar to what you had in Subversion. Na tomto mist proto uvedu par
p ikaz , které jsou podobné jako v systému Subversion.

SVN Style History

If you’re used to Subversion and want to see your history in SVN output style, you can run git 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

O p 1kazu git svn logbystem liv d tdv d le ité v ci Zaprvé to, e pracuje i off-line, na
rozdil od skute ného p ikazu svn log, ktery si data vy ada ze serveru Subversion. Zadruhé pak to,

e zobrazuje pouze revize, je  byly zapsany na server Subversion. 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 Subversion server.

SVN Annotation

Tak jakop 1ikaz git svn logsimuluje p ikaz svn log (bez nutnostip ipojeni), ekvivalentem p ikazu
svn annotate je provedenigit svn blame [SOUBOR].]Jeho vystup vypada takto:



$ git svn blame README.txt
temporal Protocol Buffers - Google's data interchange format
temporal Copyright 2008 Google Inc.
temporal http://code.google.com/apis/protocolbuffers/
temporal
22 temporal C++ Installation - Unix
22 temporal ================ooooooc
2 temporal
79 schacon Committing in git-svn.
78 schacon
2  temporal To build and install the C++ Protocol Buffer runtime and the Protocol
2  temporal Buffer compiler (protoc) execute the following:
2 temporal

N N NN

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

Stejné informace, jaké poskytuje p ikaz svn info, ziskdte p ikazem git svn info:

$ git svn info

Path: .

URL: https://schacon-test.googlecode.com/svn/trunk
Repository Root: https://schacon-test.googlecode.com/svn
Repository UUID: 4c93b258-373f-11de-bed5-5f7a86268029
Revision: 87

Node Kind: directory

Schedule: normal

Last Changed Author: schacon

Last Changed Rev: 87

Last Changed Date: 2009-05-02 16:07:37 -0700 (Sat, 02 May 2009)

Stejn  jako v p ipad p ikaz blame a log pracuje i tento p ikaz offline a zobrazuje stav v
okam iku, kdy jste naposledy komunikovali se serverem Subversion.

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. Nastroj git
svnvam k e eni tohoto problému nabizi dva p ikazy. Tim prvnim je git svn create-ignore, jen
automaticky vytvo 1 odpovidajici soubory .gitignore, podle nich se bude iditu va ep 1 ti
revize.

Druhym z p ikaz je git svn show-ignore, ktery zobrazi standardni vystup stdout s adky, které



budete muset vlo it do souboru .gitignore. Vystup pak m ete p esm rovat do souboru exclude
svého projektu:

$ 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 files in 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 Subversion server. You should consider it
crippled Git, however, or you’ll hit issues in translation that may confuse you and your collaborators.
Chcete-li se vyhnout problém m, dodr ujte tato pravidla:

* 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 merge it in.

* 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-id entry. Mo na by nebylo od
v cianivytvo itzdsuvny modul pre-receive, ktery by kontroloval v echny zpravy k revizim, zda
obsahuji git-svn-id, a odmitl by v echna odeslani, kterd obsahuji revize bezn j.

Budete-li dodr ovat tato pravidla, bude préace se serverem Subversion snesiteln j 1. However, if it’s
possible to move to a real Git server, doing so can gain your team a lot more.

Git and Mercurial

The DVCS universe is larger than just Git. In fact, there are many other systems in this space, each with
their own angle on how to do distributed version control correctly. Apart from Git, the most popular is
Mercurial, and the two are very similar in many respects.

The good news, if you prefer Git’s client-side behavior but are working with a project whose source
code is controlled with Mercurial, is that there’s a way to use Git as a client for a Mercurial-hosted
repository. Since the way Git talks to server repositories is through remotes, it should come as no
surprise that this bridge is implemented as a remote helper. The project’s name is git-remote-hg, and it
can be found at https://github.com/felipec/git-remote-hg.

git-remote-hg

First, you need to install git-remote-hg. This basically entails dropping its file somewhere in your path,
like so:


https://github.com/felipec/git-remote-hg

$ curl -0 ~/bin/git-remote-hg \
https://raw.githubusercontent.com/felipec/git-remote-hg/master/qgit-remote-hg
$ chmod +x ~/bin/git-remote-hg

...assuming ~/bin is in your $PATH. Git-remote-hg has one other dependency: the mercurial library for
Python. If you have Python installed, this is as simple as:

$ pip install mercurial

(If you don’t have Python installed, visit https://www.python.org/ and get it first.)

The last thing you’ll need is the Mercurial client. Go to http://mercurial.selenic.com/ and install it if you
haven’t already.

Now you’re ready to rock. All you need is a Mercurial repository you can push to. Fortunately, every
Mercurial repository can act this way, so we’ll just use the "hello world" repository everyone uses to
learn Mercurial:

$ hg clone http://selenic.com/repo/hello /tmp/hello

Getting Started

Now that we have a suitable “server-side” repository, we can go through a typical workflow. As you’ll
see, these two systems are similar enough that there isn’t much friction.

As always with Git, first we clone:

$ git clone hg::/tmp/hello /tmp/hello-git

$ cd /tmp/hello-git

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

* ac7955c (HEAD, origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master, master) Create a
makefile

* 65bb417 Create a standard "hello, world" program

You’ll notice that working with a Mercurial repository uses the standard git clone command. That’s
because git-remote-hg is working at a fairly low level, using a similar mechanism to how Git’s HTTP/S
protocol is implemented (remote helpers). Since Git and Mercurial are both designed for every client to
have a full copy of the repository history, this command makes a full clone, including all the project’s
history, and does it fairly quickly.

The log command shows two commits, the latest of which is pointed to by a whole slew of refs. It turns


https://www.python.org/
http://mercurial.selenic.com/

out some of these aren’t actually there. Let’s take a look at what’s actually in the .git directory:

$ tree .git/refs
.git/refs
F—— heads

| L—— master

—— hg

| L—— origin

| —— bookmarks

| | L—— master
| L—— branches

| L—— default
— notes

| —— hg

—— remotes

| L—— origin

| L—— HEAD

L—— tags

9 directories, 5 files

Git-remote-hg is trying to make things more idiomatically Git-esque, but under the hood it’s managing
the conceptual mapping between two slightly different systems. The refs/hg directory is where the
actual remote refs are stored. For example, the refs/hg/origin/branches/default is a Git ref file that
contains the SHA-1 starting with “ac7955c”, which is the commit that master points to. So the refs/hg
directory is kind of like a fake refs/remotes/origin, but it has the added distinction between
bookmarks and branches.

The notes/hg file is the starting point for how git-remote-hg maps Git commit hashes to Mercurial
changeset IDs. Let’s explore a bit:



$ cat notes/hg
d4c10386. ..

$ git cat-file -p d4c10386...

tree 1781c9%6...

author remote-hg <> 1408066400 -0800
committer remote-hg <> 1408066400 -0300

Notes for master

$ git 1s-tree 1781c9%6...
100644 blob ac9117f...65bb417...
100644 blob 485e178...ac7955¢c...

$ git cat-file -p ac9117f
0a04b987bebae354b710cefebale2d9de7ad41a9

So refs/notes/hg points to a tree, which in the Git object database is a list of other objects with names.
git ls-tree outputs the mode, type, object hash, and filename for items inside a tree. Once we dig
down to one of the tree items, we find that inside it is a blob named “ac9117f” (the SHA-1 hash of the
commit pointed to by master), with contents “0a04b98” (which is the ID of the Mercurial changeset at
the tip of the default branch).

The good news is that we mostly don’t have to worry about all of this. The typical workflow won’t be
very different from working with a Git remote.

There’s one more thing we should attend to before we continue: ignores. Mercurial and Git use a very
similar mechanism for this, but it’s likely you don’t want to actually commit a .gitignore file into a
Mercurial repository. Fortunately, Git has a way to ignore files that’s local to an on-disk repository, and
the Mercurial format is compatible with Git, so you just have to copy it over:

$ cp .hgignore .git/info/exclude

The .git/info/exclude file acts just like a .gitignore, but isn’t included in commuits.

Workflow

Let’s assume we’ve done some work and made some commits on the master branch, and you’re ready
to push it to the remote repository. Here’s what our repository looks like right now:



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

* ba04a2a (HEAD, master) Update makefile

* d25d16f Goodbye

* ac7955c (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Create a makefile
* 65bb417 Create a standard "hello, world" program

Our master branch is two commits ahead of origin/master, but those two commits exist only on our
local machine. Let’s see if anyone else has been doing important work at the same time:

$ git fetch
From hg::/tmp/hello
ac7955c..df85e87 master -> origin/master
ac7955c..df85e87 branches/default -> origin/branches/default
$ git log --oneline --graph --decorate --all
* 7b07969 (refs/notes/hg) Notes for default
* d4c1038 Notes for master
* df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some documentation
| * ba@4a2a (HEAD, master) Update makefile
| * d25d16f Goodbye
|/
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

Since we used the --all flag, we see the “notes” refs that are used internally by git-remote-hg, but we
can ignore them. The rest is what we expected; origin/master has advanced by one commit, and our
history has now diverged. Unlike the other systems we work with in this chapter, Mercurial is capable
of handling merges, so we’re not going to do anything fancy.



$ git merge origin/master
Auto-merging hello.c
Merge made by the 'recursive' strategy.
hello.c | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git log --oneline --graph --decorate
*  0c64627 (HEAD, master) Merge remote-tracking branch 'origin/master’
I\
| * df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some documentation
* | ba@4a2a Update makefile
* | d25d16f Goodbye
|/
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

Perfect. We run the tests and everything passes, so we’re ready to share our work with the rest of the
team:

$ git push
To hg::/tmp/hello
df85e87..0c64627 master -> master

That’s it! If you take a look at the Mercurial repository, you’ll see that this did what we’d expect:

$ hg log -G --style compact
0 5[tip]l:4,2 dc8fa4f932b8 2014-08-14 19:33 -0700 ben

I\ Merge remote-tracking branch 'origin/master’

| |

| o 4 64f27bcefc35 2014-08-14 19:27 -0700 ben
| | Update makefile

| |

| o 3:1 4256fc29598f 2014-08-14 19:27 -0700 ben
| | Goodbye

| |

@ | 2 7db@b4848b3c  2014-08-14 19:30 -0700 ben
|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

0 0 0a04b987beSa  2005-08-26 01:20 -0700 mpm

Create a standard "hello, world" program



The changeset numbered 2 was made by Mercurial, and the changesets numbered 3 and 4 were made
by git-remote-hg, by pushing commits made with Git.

Branches and Bookmarks

Git has only one kind of branch: a reference that moves when commits are made. In Mercurial, this
kind of a reference is called a “bookmark,” and it behaves in much the same way as a Git branch.

Mercurial’s concept of a “branch” is more heavyweight. The branch that a changeset is made on is
recorded with the changeset, which means it will always be in the repository history. Here’s an example
of a commit that was made on the develop branch:

$ 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

Note the line that begins with “branch”. Git can’t really replicate this (and doesn’t need to; both types of
branch can be represented as a Git ref), but git-remote-hg needs to understand the difference, because
Mercurial cares

Creating Mercurial bookmarks is as easy as creating Git branches. On the Git side:

$ git checkout -b featureA
Switched to a new branch 'featureA'
$ git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA

That’s all there is to it. On the Mercurial side, it looks like this:



$ hg bookmarks
featureA 5:bd5ac26f11f9

$ hg log --style compact -G

@ 6[tip] 8fb65e5e02793 2014-08-14 20:06 -0700 ben
| More documentation

|

0 5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
I\ Merge remote-tracking branch 'origin/master’

| |

| o 4 043433a6b91f 2014-08-14 20:01 -0700  ben

| | update makefile

| |

| o 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

| |

o| 2 f098c7f45c4f  2014-08-14 20:01 -0700 ben

|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

0 0 0a04b987beSa  2005-08-26 01:20 -0700 mpm

Create a standard "hello, world" program

Note the new [featureA] tag on revision 5. These act exactly like Git branches on the Git side, with one
exception: you can’t delete a bookmark from the Git side (this is a limitation of remote helpers).

You can work on a “heavyweight” Mercurial branch also: just put a branch in the branches namespace:

$ 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

Here’s what that looks like on the Mercurial side:



$ hg branches

permanent 7:34529d073ad4
develop 6:8f65e5e02793
default 5:bd5ac26f11f9 (inactive)
$ hg log -G

0o changeset: 7:a4529d07aad4

| branch: permanent

| tag: tip

| parent: 5:bd5ac26f119

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:21:09 2014 -0700

| summary: A permanent change

|

| @ changeset: 6:8f65e5e02793

|/ branch: develop

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:06:38 2014 -0700
| summary: More documentation

|

0 changeset:  5:bd5ac26f11f9

|\ bookmark: featureA

| | parent: 4:043433a36b91f

| | parent: 2:1098c7f45c4f

| | user: Ben Straub <ben@straub.cc>

| | date: Thu Aug 14 20:02:21 2014 -0700
| | summary: Merge remote-tracking branch 'origin/master’
[...]

The branch name “permanent” was recorded with the changeset marked 7.

From the Git side, working with either of these branch styles is the same: just checkout, commit, fetch,
merge, pull, and push as you normally would. One thing you should know is that Mercurial doesn’t
support rewriting history, only adding to it. Here’s what our Mercurial repository looks like after an
interactive rebase and a force-push:



$ hg log --style compact -G

o 10[tip] 99611176cbc9  2014-08-14 20:21 -0700  ben
| A permanent change

|

o 9 23e12f939c3  2014-08-14 20:01 -0700 ben

| Add some documentation

|

o 8:1 ¢16971d33922 2014-08-14 20:00 -0700  ben

| goodbye

|

| o 7:5 a4529d07aad4  2014-08-14 20:21 -0700 ben
| | A permanent change

| |

| | @ 6 8f65e5e02793  2014-08-14 20:06 -0700 ben
| |/ More documentation

| |

| o 5[featureA]:4,2 bdb5ac26f11f9  2014-08-14 20:02 -0700 ben
| |\ Merge remote-tracking branch 'origin/master’
|1

| | o 4 043433a6b91f 2014-08-14 20:01 -0700  ben
| | | update makefile

|||

+---0 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

| |

| o 2 f098c7f45c4f  2014-08-14 20:01 -0700 ben
|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700 mpm

| Create a makefile

|

o 0 0304b987beba  2005-08-26 01:20 -0700  mpm

Create a standard "hello, world" program

Changesets 8, 9, and 10 have been created and belong to the permanent branch, but the old changesets
are still there. This can be very confusing for your teammates who are using Mercurial, so try to avoid
it.

Mercurial Summary

Git and Mercurial are similar enough that working across the boundary is fairly painless. If you avoid
changing history that’s left your machine (as is generally recommended), you may not even be aware
that the other end is Mercurial.



Git and Perforce

Perforce is a very popular version-control system in corporate environments. It’s been around since
1995, which makes it the oldest system covered in this chapter. As such, it’s designed with the
constraints of its day; it assumes you’re always connected to a single central server, and only one
version is kept on the local disk. To be sure, its features and constraints are well-suited to several
specific problems, but there are lots of projects using Perforce where Git would actually work better.

There are two options if you’d like to mix your use of Perforce and Git. The first one we’ll cover is the
“Git Fusion” bridge from the makers of Perforce, which lets you expose subtrees of your Perforce depot
as read-write Git repositories. The second is git-p4, a client-side bridge that lets you use Git as a
Perforce client, without requiring any reconfiguration of the Perforce server.

Git Fusion

Perforce provides a product called Git Fusion (available at http://www.perforce.com/git-fusion), which
synchronizes a Perforce server with Git repositories on the server side.

Setting Up

For our examples, we’ll be using the easiest installation method for Git Fusion, which is downloading a
virtual machine that runs the Perforce daemon and Git Fusion. You can get the virtual machine image
from http://www.perforce.com/downloads/Perforce/20-User, and once it’s finished downloading,
import it into your favorite virtualization software (we’ll use VirtualBox).

Upon first starting the machine, it asks you to customize the password for three Linux users (root,
perforce, and git), and provide an instance name, which can be used to distinguish this installation
from others on the same network. When that has all completed, you’ll see this:

e 0o Git_Fusion [Running]

Git Fusion - 2014.1.857837

To manage this UM brouse to https:,-/10.0.1.253:5480.

feLog in Use fArrow Keys to navigate
Set Timezone (Current:UTC) and <ENTER> to select your choice.

Figure 146. The Git Fusion virtual machine boot screen.

You should take note of the IP address that’s shown here, we’ll be using it later on. Next, we’ll create a
Perforce user. Select the “Login” option at the bottom and press enter (or SSH to the machine), and log


http://www.perforce.com/git-fusion
http://www.perforce.com/downloads/Perforce/20-User

in as root. Then use these commands to create a user:

$ p4 -p localhost:1666 -u super user -f john
$ p4 -p localhost:1666 -u john passwd
$ exit

The first one will open a VI editor to customize the user, but you can accept the defaults by typing :wq
and hitting enter. The second one will prompt you to enter a password twice. That’s all we need to do
with a shell prompt, so exit out of the session.

The next thing you’ll need to do to follow along is to tell Git not to verify SSL certificates. The Git Fusion
image comes with a certificate, but it’s for a domain that won’t match your virtual machine’s IP
address, so Git will reject the HTTPS connection. If this is going to be a permanent installation, consult
the Perforce Git Fusion manual to install a different certificate; for our example purposes, this will
suffice:

$ export GIT_SSL_NO_VERIFY=true

Now we can test that everything is working.

$ 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 | @ bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

The virtual-machine image comes equipped with a sample project that you can clone. Here we’re
cloning over HTTPS, with the john user that we created above; Git asks for credentials for this
connection, but the credential cache will allow us to skip this step for any subsequent requests.

Fusion Configuration

Once you’ve got Git Fusion installed, you’ll want to tweak the configuration. This is actually fairly easy
to do using your favorite Perforce client; just map the //.git-fusion directory on the Perforce server
into your workspace. The file structure looks like this:



$ tree

—— objects
—— repos

|

| | L— [...]
| L—— trees

| —[...]
|

—— p4gf_config

—— repos

| L—— Talkhouse

| L—— p4gf_config
L—— users

L—— p4gf_usermap

498 directories, 287 files

The objects directory is used internally by Git Fusion to map Perforce objects to Git and vice versa, you
won’t have to mess with anything in there. There’s a global p4gf_config file in this directory, as well as
one for each repository — these are the configuration files that determine how Git Fusion behaves. Let’s
take a look at the file in the root:



[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

We won’t go into the meanings of these flags here, but note that this is just an INI-formatted text file,
much like Git uses for configuration. This file specifies the global options, which can then be
overridden by repository-specific configuration files, like repos/Talkhouse/p4gf_config. If you open this
file, you’ll see a [@repo] section with some settings that are different from the global defaults. You’ll
also see sections that look like this:

[Talkhouse-master]
git-branch-name = master
view = //depot/Talkhouse/main-dev/... ...

This is a mapping between a Perforce branch and a Git branch. The section can be named whatever
you like, so long as the name is unique. git-branch-name lets you convert a depot path that would be
cumbersome under Git to a more friendly name. The view setting controls how Perforce files are
mapped into the Git repository, using the standard view mapping syntax. More than one mapping can
be specified, like in this example:



[multi-project-mapping]

git-branch-name = master

view = //depot/project1/main/... projectl/...
//depot/project2/mainline/... project2/...

This way, if your normal workspace mapping includes changes in the structure of the directories, you
can replicate that with a Git repository.

The last file we’ll discuss is users/p4gf_usermap, which maps Perforce users to Git users, and which you
may not even need. When converting from a Perforce changeset to a Git commit, Git Fusion’s default
behavior is to look up the Perforce user, and use the email address and full name stored there for the
author/committer field in Git. When converting the other way, the default is to look up the Perforce
user with the email address stored in the Git commit’s author field, and submit the changeset as that
user (with permissions applying). In most cases, this behavior will do just fine, but consider the
following mapping file:

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"

Each line is of the format <user> <email> "<full name>", and creates a single user mapping. The first
two lines map two distinct email addresses to the same Perforce user account. This is useful if you’ve
created Git commits under several different email addresses (or change email addresses), but want
them to be mapped to the same Perforce user. When creating a Git commit from a Perforce changeset,
the first line matching the Perforce user is used for Git authorship information.

The last two lines mask Bob and Joe’s actual names and email addresses from the Git commits that are
created. This is nice if you want to open-source an internal project, but don’t want to publish your
employee directory to the entire world. Note that the email addresses and full names should be unique,
unless you want all the Git commits to be attributed to a single fictional author.

Workflow

Perforce Git Fusion is a two-way bridge between Perforce and Git version control. Let’s have a look at
how it feels to work from the Git side. We’ll assume we’ve mapped in the “Jam” project using a
configuration file as shown above, which we can clone like this:



$ git clone https://10.0.1.254/Jam
Cloning into 'Jam'...
Username for "https://10.0.1.254": john
Password for 'https://ben@10.0.1.254":
remote: Counting objects: 2070, done.
remote: Compressing objects: 100% (1704/1704), done.
Receiving objects: 100% (2070/2070), 1.21 MiB | @ bytes/s, done.
remote: Total 2070 (delta 1242), reused @ (delta 0)
Resolving deltas: 100% (1242/1242), done.
Checking connectivity... done.
$ git branch -a
* master
remotes/origin/HEAD -> origin/master
remotes/origin/master
remotes/origin/rel2.1
$ git log --oneline --decorate --graph --all
* 0a38c33 (origin/rel2.1) Create Jam 2.1 release branch.
| * d254865 (HEAD, origin/master, origin/HEAD, master) Upgrade to latest metrowerks on
Beos -- the Intel one.
| * bd2f54a Put in fix for jam's NT handle leak.
| * c0f29e7 Fix URL in a jam doc
| * ccbddac Radstone's lynx port.
[...]

The first time you do this, it may take some time. What’s happening is that Git Fusion is converting all
the applicable changesets in the Perforce history into Git commits. This happens locally on the server,
so it’s relatively fast, but if you have a lot of history, it can still take some time. Subsequent fetches do
incremental conversion, so it’ll feel more like Git’s native speed.

As you can see, our repository looks exactly like any other Git repository you might work with. There
are three branches, and Git has helpfully created a local master branch that tracks origin/master. Let’s
do a bit of work, and create a couple of new commits:

#o...

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

* cfd46ab (HEAD, master) Add documentation for new feature
* 3730d77 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.
[...]

We have two new commits. Now let’s check if anyone else has been working:



$ git fetch
remote: Counting objects: 5, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 2), reused @ (delta 0)
Unpacking objects: 100% (3/3), done.
From https://10.0.1.254/]am
d254865..6afeb15 master -> origin/master
$ git log --oneline --decorate --graph --all
* pafeb15 (origin/master, origin/HEAD) Update copyright
| * cfd46ab (HEAD, master) Add documentation for new feature
| * a730d77 Whitespace
|/
* d254865 Upgrade to latest metrowerks on Beos -- the Intel one.
* bd2f54a Put in fix for jam's NT handle leak.
[...]

It looks like someone was! You wouldn’t know it from this view, but the 6afeb15 commit was actually
created using a Perforce client. It just looks like another commit from Git’s point of view, which is
exactly the point. Let’s see how the Perforce server deals with a merge commuit:

$ git merge origin/master
Auto-merging README
Merge made by the 'recursive' strategy.
README | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git push
Counting objects: 9, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (9/9), done.
Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.
Total 9 (delta 6), reused @ (delta 0)
remote: Perforce: 100% (3/3) Loading commit tree into memory...
remote: Perforce: 100% (5/5) Finding child commits...
remote: Perforce: Running git fast-export...
remote: Perforce: 100% (3/3) Checking commits...
remote: Processing will continue even if connection is closed.
remote: Perforce: 100% (3/3) Copying changelists...
remote: Perforce: Submitting new Git commit objects to Perforce: 4
To https://10.0.1.254/]am
bafeb15..89cba2b master -> master

Git thinks it worked. Let’s take a look at the history of the README file from Perforce’s point of view,
using the revision graph feature of p4v:



Reviion raph . depos i MANrc README (1001251666, John
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o

Filter Options.
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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 K8

J/depot/Jam/ MAIN/s

Figure 147. Perforce revision graph resulting from Git push.

If you’ve never seen this view before, it may seem confusing, but it shows the same concepts as a
graphical viewer for Git history. We’re looking at the history of the README file, so the directory tree at
top left only shows that file as it surfaces in various branches. At top right, we have a visual graph of
how different revisions of the file are related, and the big-picture view of this graph is at bottom right.
The rest of the view is given to the details view for the selected revision (2 in this case).

One thing to notice is that the graph looks exactly like the one in Git’s history. Perforce didn’t have a
named branch to store the 1 and 2 commits, so it made an “anonymous” branch in the .git-fusion
directory to hold it. This will also happen for named Git branches that don’t correspond to a named
Perforce branch (and you can later map them to a Perforce branch using the configuration file).

Most of this happens behind the scenes, but the end result is that one person on a team can be using
Git, another can be using Perforce, and neither of them will know about the other’s choice.

Git-Fusion Summary

If you have (or can get) access to your Perforce server, Git Fusion is a great way to make Git and
Perforce talk to each other. There’s a bit of configuration involved, but the learning curve isn’t very
steep. This is one of the few sections in this chapter where cautions about using Git’s full power will
not appear. That’s not to say that Perforce will be happy with everything you throw at it - if you try to
rewrite history that’s already been pushed, Git Fusion will reject it — but Git Fusion tries very hard to
feel native. You can even use Git submodules (though they’ll look strange to Perforce users), and merge
branches (this will be recorded as an integration on the Perforce side).

If you can’t convince the administrator of your server to set up Git Fusion, there is still a way to use
these tools together.

Git-p4

Git-p4 is a two-way bridge between Git and Perforce. It runs entirely inside your Git repository, so you
won’t need any kind of access to the Perforce server (other than user credentials, of course). Git-p4
isn’t as flexible or complete a solution as Git Fusion, but it does allow you to do most of what you’d
want to do without being invasive to the server environment.



You’ll need the p4 tool somewhere in your PATH to work with git-p4. As of this writing, it

NOTE
is freely available at http://www.perforce.com/downloads/Perforce/20-User.

Setting Up

For example purposes, we’ll be running the Perforce server from the Git Fusion OVA as shown above,
but we’ll bypass the Git Fusion server and go directly to the Perforce version control.

In order to use the p4 command-line client (which git-p4 depends on), you’ll need to set a couple of
environment variables:

$ export P4PORT=10.0.1.254:1666
$ export P4USER=john

Getting Started

As with anything in Git, the first command is to clone:

$ git p4 clone //depot/www/live www-shallow

Importing from //depot/www/live into www-shallow

Initialized empty Git repository in /private/tmp/www-shallow/.git/

Doing initial import of //depot/www/live/ from revision #head into refs/remotes/p4/master

This creates what in Git terms is a “shallow” clone; only the very latest Perforce revision is imported
into Git; remember, Perforce isn’t designed to give every revision to every user. This is enough to use
Git as a Perforce client, but for other purposes it’s not enough.

Once it’s finished, we have a fully-functional Git repository:

$ cd myproject

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

* 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of //depot/www/live/ from the
state at revision #head

Note how there’s a “p4” remote for the Perforce server, but everything else looks like a standard clone.
Actually, that’s a bit misleading; there isn’t actually a remote there.

$ git remote -v

No remotes exist in this repository at all. Git-p4 has created some refs to represent the state of the
server, and they look like remote refs to git log, but they’re not managed by Git itself, and you can’t
push to them.


http://www.perforce.com/downloads/Perforce/20-User

Workflow

Okay, let’s do some work. Let’s assume you’ve made some progress on a very important feature, and
you’re ready to show it to the rest of your team.

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

* 018467c (HEAD, master) Change page title

* c0fb617 Update link

* 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from the state at
revision #head

We’ve made two new commits that we’re ready to submit to the Perforce server. Let’s check if anyone
else was working today:

$ git p4 sync

git p4 sync

Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/

Import destination: refs/remotes/p4/master

Importing revision 12142 (100%)

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

* 75c¢d059 (p4/master, p4/HEAD) Update copyright

| * 018467c (HEAD, master) Change page title

| * c0fb617 Update link

|/

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

Looks like they were, and master and p4/master have diverged. Perforce’s branching system is nothing
like Git’s, so submitting merge commits doesn’t make any sense. Git-p4 recommends that you rebase
your commits, and even comes with a shortcut to do so:

$ 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(-)

You can probably tell from the output, but git p4 rebase is a shortcut for git p4 sync followed by git
rebase p4/master. It’s a bit smarter than that, especially when working with multiple branches, but this



is a good approximation.

Now our history is linear again, and we’re ready to contribute our changes back to Perforce. The git p4
submit command will try to create a new Perforce revision for every Git commit between p4/master and
master. Running it drops us into our favorite editor, and the contents of the file look something like
this:



# A Perforce Change Specification.

#

# Change: The change number. 'new' on a new changelist.

# Date: The date this specification was last modified.

# Client: The client on which the changelist was created. Read-only.
# User: The user who created the changelist.

# Status: Either 'pending' or 'submitted'. Read-only.

# Type: Either 'public' or 'restricted'. Default is 'public'.

# Description: Comments about the changelist. Required.

# Jobs: What opened jobs are to be closed by this changelist.

# You may delete jobs from this list. (New changelists only.)
# Files: What opened files from the default changelist are to be added
# to this changelist. You may delete files from this list.

# (New changelists only.)

Change: new

Client: john_bens-mbp_8487
User: john

Status: new

Description:
Update link

Files:
//depot/www/live/index.html # edit

Hi#H##ie git author ben@straub.cc does not match your p4 account.
k#Hi#is Use option --preserve-user to modify authorship.

wtt#et Variable git-p4.skipUserNameCheck hides this message.
w#Hi#ts everything below this line is just the diff #######

--- //depot/www/live/index.html 2014-08-31 18:26:05.000000000 0000
+++ /Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/1ive/index.html
31 18:26:05.000000000 0000
@@ -60,7 +60,7 @@

</td>

<td valign=top>

Source and documentation for

-<a@ href="http://www.perforce.com/jam/jam.html">

+<a href="jam.html">

Jam/MR</a>,

a software build tool.

</td>

2014-08-



This is mostly the same content you’d see by running p4 submit, except the stuff at the end which git-p4
has helpfully included. Git-p4 tries to honor your Git and Perforce settings individually when it has to
provide a name for a commit or changeset, but in some cases you want to override it. For example, if
the Git commit you’re importing was written by a contributor who doesn’t have a Perforce user
account, you may still want the resulting changeset to look like they write it (and not you).

Git-p4 has helpfully imported the message from the Git commit as the content for this Perforce
changeset, so all we have to do is save and quit, twice (once for each commit). The resulting shell
output will look something like this:

$ git p4 submit
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-
mbp_8487/john_bens-mbp_8487/depot/www/1live/
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 90@5ec6a 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.
A1l commits applied!
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/1live/
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
* 775346f (HEAD, p4/master, p4/HEAD, master) Change page title
05f1ade Update link
75¢d@59 Update copyright
70eaf78 Initial import of //depot/www/live/ from the state at revision #head

* % %

The result is as though we just did a git push, which is the closest analogy to what actually did happen.

Note that during this process every Git commit is turned into a Perforce changeset; if you want to
squash them down into a single changeset, you can do that with an interactive rebase before running



git p4 submit. Also note that the SHA-1 hashes of all the commits that were submitted as changesets
have changed; this is because git-p4 adds a line to the end of each commit it converts:

$ git log -1

commit 775a46f630d8b46535fc9983cf3ebebb9aa5b3145
Author: John Doe <john@example.com>

Date:  Sun Aug 31 10:31:44 2014 -0800

Change page title

[git-p4: depot-paths = "//depot/www/live/": change = 12144]

What happens if you try to submit a merge commit? Let’s give it a try. Here’s the situation we’ve gotten
ourselves into:

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

* 3be6fd8 (HEAD, master) Correct email address

*  1dcbf21 Merge remote-tracking branch 'p4/master’
I\

| * c4689fc (p4/master, p4/HEAD) Grammar fix

* | cbacd@a Table borders: yes please

* | b4959b6 Trademark

|/

775a46f Change page title

05f1ade Update link

75¢d@59 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision #head

L T R

The Git and Perforce history diverge after 775a46f. The Git side has two commits, then a merge commit
with the Perforce head, then another commit. We’re going to try to submit these on top of a single
changeset on the Perforce side. Let’s see what would happen if we tried to submit now:

$ git p4 submit -n
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-
mbp_8487/john_bens-mbp_8487/depot/www/1live/
Would synchronize p4 checkout in /Users/ben/john_bens-mbp_8487/john_bens-
mbp_8487/depot/www/1live/
Would apply

b4959b6 Trademark

cbacd@a Table borders: yes please

3be6fd8 Correct email address

The -n flag is short for --dry-run, which tries to report what would happen if the submit command
were run for real. In this case, it looks like we’d be creating three Perforce changesets, which



correspond to the three non-merge commits that don’t yet exist on the Perforce server. That sounds
like exactly what we want, let’s see how it turns out:

$ 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

* ¢4689fc Grammar fix

* 775346f Change page title

* @5f1ade Update link

* 75cd059 Update copyright

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

Our history became linear, just as though we had rebased before submitting (which is in fact exactly
what happened). This means you can be free to create, work on, throw away, and merge branches on
the Git side without fear that your history will somehow become incompatible with Perforce. If you
can rebase it, you can contribute it to a Perforce server.

Branching

If your Perforce project has multiple branches, you’re not out of luck; git-p4 can handle that in a way
that makes it feel like Git. Let’s say your Perforce depot is laid out like this:

//depot
L—— project

F—— main

L—— dev

And let’s say you have a dev branch, which has a view spec that looks like this:
//depot/project/main/... //depot/project/dev/...

Git-p4 can automatically detect that situation and do the right thing:



$ git p4 clone --detect-branches //depot/project@all
Importing from //depot/project@all into project
Initialized empty Git repository in /private/tmp/project/.git/
Importing revision 20 (50%)
Importing new branch project/dev

Resuming with change 20
Importing revision 22 (100%)
Updated branches: main dev
$ cd project; git log --oneline --all --graph --decorate
* eae/7ae (HEAD, p4/master, p4/HEAD, master) main
| * 10d55fb (p4/project/dev) dev
| * a43cfae Populate //depot/project/main/... //depot/project/dev/....
|/
* 2b83451 Project init

Note the “@all” specifier in the depot path; that tells git-p4 to clone not just the latest changeset for that
subtree, but all changesets that have ever touched those paths. This is closer to Git’s concept of a clone,
but if you’re working on a project with a long history, it could take a while.

The --detect-branches flag tells git-p4 to use Perforce’s branch specs to map the branches to Git refs. If
these mappings aren’t present on the Perforce server (which is a perfectly valid way to use Perforce),
you can tell git-p4 what the branch mappings are, and you get the same result:

$ 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 .

Setting the git-p4.branchlList configuration variable to main:dev tells git-p4 that “main” and “dev” are
both branches, and the second one is a child of the first one.

If we now git checkout -b dev p4/project/dev and make some commits, git-p4 is smart enough to
target the right branch when we do git p4 submit. Unfortunately, git-p4 can’t mix shallow clones and
multiple branches; if you have a huge project and want to work on more than one branch, you’ll have
togit p4 clone once for each branch you want to submit to.

For creating or integrating branches, you’ll have to use a Perforce client. Git-p4 can only sync and
submit to existing branches, and it can only do it one linear changeset at a time. If you merge two
branches in Git and try to submit the new changeset, all that will be recorded is a bunch of file
changes; the metadata about which branches are involved in the integration will be lost.



Git and Perforce Summary

Git-p4 makes it possible to use a Git workflow with a Perforce server, and it’s pretty good at it.
However, it’s important to remember that Perforce is in charge of the source, and you’re only using Git
to work locally. Just be really careful about sharing Git commits; if you have a remote that other people
use, don’t push any commits that haven’t already been submitted to the Perforce server.

If you want to freely mix the use of Perforce and Git as clients for source control, and you can convince
the server administrator to install it, Git Fusion makes using Git a first-class version-control client for a
Perforce server.

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 (TES). TES is a collaboration suite that
includes defect and work-item tracking, process support for Scrum and others, code review, and
version control. There’s a bit of confusion ahead: TFS is the server, which supports controlling source
code using both Git and their own custom VCS, which they’ve dubbed 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 TFVC features is very mature, since it uses the Visual Studio
assemblies for operations 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.


https://github.com/git-tfs/git-tfs
https://gittf.codeplex.com

You’ll need access to a TFVC-based repository to follow along with these instructions.
These aren’t as plentiful in the wild as Git or Subversion repositories, 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.

NOTE

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 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.

If you have some time, it’s probably worth it to clone the entire project history, 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 d44b17a

$ cd project_git

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

d44b17a (HEAD, tag: TFS_(C35190, origin_tfs/tfs, master) Goodbye

1263a7b (tag: TFS_(35189)

8f77431 (tag: TFS_C35178) FIRST

0745325 (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


https://www.codeplex.com
http://www.visualstudio.com

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
necessary (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/

€15 = b75dalaba1ffb359d00e85c52ach261e4586b0c9

C16 = c403405f4989d73a2¢c3c119e79021cb2104cedda

Tfs branches found:

- $/tfvc-test/featureA

The name of the local branch will be : featureA

C17 = d202b53f67bde32171d5078968c644e562f1c439

(18 = 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 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 folders.

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 c403405f4989d73a2c3¢119e79021cb2104ced4a
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: default 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-id: lines in the commit messages. Instead of tags, git-tfs uses
these markers to relate TFVC changesets to Git commits. 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 configuration
values to avoid running into issues.

NOTE
$ 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.

2. Be aware that TFVC allows users to “checkout” files from the server, locking 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. TES 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 checkintool
command which is gate-aware.

In the interest of brevity, what we’ll cover here is the happy path, which sidesteps 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

4178382 (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

* 0% X X ¥ X

We want to take the snapshot that’s in the 4178382 commit and push it up to the TFVC server. First
things first: let’s see if any of our teammates did anything 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 8ef06a8. Updated FETCH_HEAD.

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

* 8ef06a8 (tag: TFS_(35320, origin_tfs/tfs) just some text

| * 4178382 (HEAD, master) update code

| * 9df2ae3 update readme

|/

* d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_(35178) FIRST

0745a25 (tag: TFS_(35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* % X

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 option 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

beb3eb5 update readme

8ef06a8 (tag: TFS_C35320, origin_tfs/tfs) just some text

d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_(35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* 0% * %k X X %

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...

Checking in to $/myproject: 100%, done.

Checked commit 5a@e25e in as changeset 35348

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

5ale25e (HEAD, tag: TFS_C35348, origin_tfs/tfs, master) update code

beb3eb5 update readme

8ef06a8 (tag: TFS_C35320) 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

¥ 0% % %k X X %

There’s a new TFS_(35348 tag, indicating that TFVC is storing the exact same snapshot as the 5afe25e
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.



o If your team’s workflow includes collaborating in Git and syncing periodically 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

|/

* 403405 (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

(19 = aea74a30313de@a391940c999e51c5¢15¢381d91d
PS> git log --all --oneline --graph --decorate
* 3ea’/4al (tfs/default) update documentation

| * c3bd3ae (HEAD, master) update code

| * d85e5a2 update readme

|/

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* 403405 Hello

* b75dala New project

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 divergent 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 becomes 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

* Scecd4ab update readme

* 3ea74ad (tfs/default) update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* 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
squashing 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'’
add README.md
(20 = 71a5ddce274c19f8fdc322b4f165d93d89121017
Done with 5cec4ab4b213¢354341f66c80cd650ab98dcfled, rebasing tail onto new TFS-commit...
Rebase done successfully.
Starting checkin of b1bf@f99 'update code'
edit .git\tfs\default\workspace\ConsoleApplication1/ConsoleApplication1/Program.cs
(21 = ff04e7c35dfbeba8f94e782bf5e0031cee8d103b
Done with b1bf@f9977b2d48bad611ed4a03d3738df@5eabd, rebasing tail onto new TFS-commit...
Rebase done successfully.
No more to rcheckin.
PS> git log --all --oneline --graph --decorate
* ff04e7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme
* 3ea’/4a0 update documentation
| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d202b53 Branched from $/tfvc-test/Trunk
|/
* 403405 Hello
* b75dala New project

Notice how after every successful checkin to the TFVC server, git-tfs is rebasing the remaining work
onto what it just did. That’s because it’s adding the git-tfs-id 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 cumbersome to work with these features using only a
command-line tool, but fortunately 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:

Check In - Source Files - Workspace: git-tfs-b78bc5¢1-b54a-4b5a-bdc2-9ce590b048f8 = = “

@ EeE=e-oe
Source Files || Comment:

g =

Work tems || Name [Change | Folder
. [ll_JREADME.md edit c git-tf _gith gititf

e

Figure 148. 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 example, let’s create one:

PS> git tfs branch $/tfvc-test/featureBee

The name of the local branch will be : featureBee
(26 = 1d54865c397608c00@4a2cadce7296f5edc22a7e5
PS> git log --oneline --graph --decorate --all

* 1d54865 (tfs/featureBee) Creation branch $/myproject/featureBee
* ff04e7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme

* 3ea’4a0 update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* 403405 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
commits on the 1d54865 commit, perhaps by creating a topic branch from that commit.

Git and TFS Summary

Git-tf and Git-tfs are both great tools for interfacing with a TFVC server. They allow 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.

Migrating to Git

If you have an existing codebase in another VCS but you’ve decided to start using Git, you must migrate
your project one way or another. This section goes over some importers for common systems, and then
demonstrates how to develop your own custom importer. You’ll learn how to import data from several
of the bigger professionally used SCM systems, because they make up the majority of users who are
switching, and because high-quality tools for them are easy to come by.

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. Server Subversion m eteupln p estatpou ivat. Chcete-li ziskat historii projektu, dostanete
ji tak rychle, jak jen dovedete stdhnout data ze serveru Subversion (co ov emm e chvili trvat).

However, the import isn’t perfect; and because it will take so long, you may as well do it right. Prvnim
problémem jsou informace o autorovi. V Subversion ma ka da osoba zapisujici revize v systému
p id leného u ivatele, ktery je u zaznamendn informaci o revizi. V p edchozi 4sti se u
n kterych p iklad (vystupy p 1ikaz blame nebo git svn log) objevilo jméno schacon. Jestli e
vy adujete podrobn j 1informace ve stylu systému Git, budete pot ebovat mapovaniz u ivatel
Subversion na autory Git. Vytvo te soubor users.txt, ktery bude toto mapovani obsahovat v
nasledujici podob

schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

Chcete-li ziskat seznam jmen autor pou ivanych v SVN, spus tetentop ikaz:



$ 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.

Tento soubor m ete dat k dispozici nastroji git svn, aby mohl p esn ji zmapovat informace o
autorech. 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 (though if you want to keep the synchronisation-
metadata, feel free to omit this parameter). VA p ikaz import pak bude mit tuto podobu:

$ git svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata -s my_project

Import ze systému Subversion v adresa imy_project by m 1 nyni vypadat o n co lépe. Revize u
nebudou mit tuto podobu:

commit 37efa680e8473b615de9801a935944215428a35a
Author: schacon <schacon@4c93b258-373f-11de-be@5-5f7a86268029>
Date:  Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

git-svn-id: https://my-project.googlecode.com/svn/trunk@94 4c93b258-373f-11de-
be05-5f7386268029

they look like this:

commit 03a8785f44c8eabcdb0e8834b7c8ebc469be2ff2
Author: Scott Chacon <schacon@geemail.com>
Date:  Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

Nejen ete pole Author vypada podstatn 1épe, ale navic jste se zbavili i zdznamu git-svn-id.

You should also do a bit of post-import cleanup. Zaprvé je nutné vy istit podivné reference, které
vytvo il p 1kaz git svn. 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 remotes/origin/tags/ and makes
them real (lightweight) tags.

Ze zbytku referenci vytvo te vrepozitd 1irefs/remoteslokdlniv tve:

$ cp -Rf .git/refs/remotes/origin/* .git/refs/heads/
$ rm -Rf .git/refs/remotes/origin

It may happen that you’ll see some extra branches which are suffixed by @xxx (where xxx is a number),
while in Subversion you only see one branch. This is actually a Subversion feature called "peg-
revisions", which is something that Git simply has no syntactical counterpart for. Hence, git svn
simply adds the svn version number to the branch name just in the same way as you would have
written it in svn to address the peg-revision of that branch. If you do not care anymore about the peg-
revisions, simply remove them using git branch -d.

V echny staré v tve jsou nyni skute nymi v tvemi Git a v echny staré zna Kky jsou nyni
skute nymizna kami Git.

There’s one last thing to clean up. Unfortunately, git svn creates an extra branch named trunk, which
maps to Subversion’s default branch, but the trunk ref points to the same place as master. Since master
is more idiomatically Git, here’s how to remove the extra branch:

$ git branch -d trunk

Posledniv ci, kterdje t zbyva,jep idatnovy server Gitjako vzdaleny repozitd a odeslatdon j
revize. Tady je p iklad, jak m etevd serverp idatjako vzdaleny:

$ git remote add origin git@my-git-server:myrepository.git

Proto edon jchceteodeslatv echnysvév tveazna Kky,m etepou itp ikaz:

$ git push origin --all
$ git push origin --tags

Na novém serveru Git tak nyni mate v thledném, istém importuulo enyv echnyv tveazna Kky.



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 repository 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 forgiving 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 | uniq | 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 <bob@company.com>=Bob Jones <bob@company.com>

bob jones <bob <AT> company <DOT> com>=Bob Jones <bob@company.com>

The next step is to create our new Git repository, and run the export script:



$ 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 files
master: Exporting simple delta revision 3/22208 with 0/1/@0 added/changed/removed files
[ ]

master: Exporting simple delta revision 22206/22208 with 0/4/0 added/changed/removed
files

master: Exporting simple delta revision 22207/22208 with 0/2/0 added/changed/removed
files

master: Exporting thorough delta revision 22208/22208 with 3/213/0 added/changed/removed
files

Exporting tag [0.4c] at [hg r9] [qit :10]

Exporting tag [0.4d] at [hg r16] [git :17]

[ ]

Exporting tag [3.1-rc] at [hg r21926] [git :21927]

Exporting tag [3.1] at [hg r21973] [git :21974]

Issued 22315 commands

git-fast-import statistics:

Alloc'd objects: 120000
Total objects: 115032 ( 208171 duplicates )

blobs : 40504 ( 205320 duplicates 26117 deltas of 39602
attempts)

trees : 52320 ( 2851 duplicates 47467 deltas of 47599
attempts)

commits: 22208 ( 0 duplicates 0 deltas of 0
attempts)

tags 0 ( 0 duplicates 0 deltas of 0
attempts)
Total branches: 109 ( 2 loads )

marks: 1048576 ( 22208 unique )

atoms: 1952
Memory total: 7860 KiB

pools: 2235 KiB

objects: 5625 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used_ctr = 90430
pack_report: pack_mmap_calls = 46771
pack_report: pack_open_windows = 1/ 1

pack_report: pack_mapped 340852700 / 340852700

$ git shortlog -sn



369 Bob Jones
365 Joe Smith

That’s pretty much all there is to it. All of the Mercurial tags have been converted 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 yow’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 settings, 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. K nastaveni svého klienta budete muset exportovat prom nnou prost edi P4PORT,
kterd bude ukazovat na depot Perforce:

$ export P4PORT=public.perforce.com:1666

In order to follow along, yow’ll need a Perforce depot to connect with. We’ll be using the
NOTE 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 Perforce 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 //quest/perforce_software/jam@all into p4import
Initialized empty Git repository in /private/tmp/p4dimport/.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 flag to git p4 clone to import all
the project’s branches as well. See Branching for a bit more detail on this.

At this point you’re almost done. If you go to the p4import directory and run git log, you can see your
imported work:

$ git log -2

commit e5dal1c909e5db3036475419f6379f2c73710c4eb
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0L>.
[git-p4: depot-paths = "//public/jam/src/": change = 8068]
commit aa21359a0a135dda85c50a7f7cf249e4f7b8fd98
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 to remove the identifier strings en masse:

$ git filter-branch --msg-filter 'sed -e "/A\[git-p4:/d"’
Rewrite e5da1c909e5db3036475419f6379f2c73710c4eb (125/125)
Ref 'refs/heads/master' was rewritten

Spustite-li p ikaz git log, uvidite, e se zm nily v echny kontrolni sou ty revizi SHA-1, zato
v echny et zcegit-p4zezpravkrevizim zmizely:



$ git log -2

commit b17341801ed838d97f7800a54a6f9b95750839b7
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0L>.

commit 3e68c2e26cd89cb983eb52c024ecdfbaldbb3fff
Author: kwirth <kwirth@perforce.com>
Date:  Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

Va 1importjep ipraven k odeslani na novy server Git.

TES

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

NOTE . .
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

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 column 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 | sort | unig > 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 ASCII-art underlines. The result of all of this is
piped to sort and uniq to eliminate duplicates, 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 commuits.

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.com/DefaultCollection $/project/Trunk project_git

Next youw’ll want to clean the git-tfs-id 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:.*$//g9"" '--' --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. Tento p ikaz na 1itd ze vstup
stdin jednoduché instrukce k zapsani specifickych dat systému Git. It’s much easier to create Git objects
this way than to run the raw Git commands or try to write the raw objects (see Git Internals 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. Tento program
m ete spustit a jeho vystup nechat zpracovat p ikazem git fast-import.

To quickly demonstrate, youw’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. VA adresd ma tuto strukturu:



$ 1s /opt/import_from
back_2014_01_02
back_2014_01_04
back_2014_01_14
back_2014_02_03
current

Chcete-li importovat adresa  Git, budeme se muset podivat na to, jak Git uklada sva data. Jak si
mo na vzpomindte, ikali jsme, e Git je v podstat seznam odkaz na objekty revizi, které
ukazuji na ur ity snimek obsahu. Jediné, co tedy musite ud lat, je sd lit p ikazu fast-import, co je
obsahem snimk ,jaka datarevizinan wukazujiapo adi,vn m budoup evzaty. Va e strategie
tedy bude spo ivat v tom, e postupn projdete jednotlivé snimky a vytvo ite revize s obsahem
ka déhoadresd e,p i em ka darevizebude odkazovatnarevizip edchozi.

As we did in An Example Git-Enforced Policy, 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
familiar 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 particular 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 subdirectory, each of which is a
snapshot that you want to import as a commit. Youw’ll change into each subdirectory and print the
commands necessary to export it. Zdkladni smy ka bude mit tuto podobu:

last_mark = nil

# loop through the directories
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

V ka dém adresa 1 spustite soubor print_export, ktery vezme manifest a znadmku p edchoziho
snimku a poskytne manifest a ozna ova tohoto snimku. Timto zp sobem je lze 4dn spojit.
“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. Prvnim krokem, ktery tak p i
metod se souborem print_export ud late, bude vygenerovani ozna ova e na zaklad nazvu



adresa e:

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. Cely postup vypada takto:

$marks = []
def convert dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir) + 1).to_s
end

Nyni jste ozna ili revizi celym islem a zbyva stanovit datum pro metadata revize. 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_date is defined as:

def convert_dir_to_date(dir)

if dir == "current’
return Time.now().to_i
else

dir = dir.gsub('back_"', '")
(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

Tim dostanete celé 1islo pro data ka dého adresd e.Poslednimi metadaty,je budete prov echny
revize pot ebovat, jsou informace o autorovi revize, které zaddte v globalni prom nné:

$author = '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 information and commit message, and then the previous commit, if any. Kod
ma tuto podobu:



# print the import information

puts 'commit refs/heads/master’

puts 'mark :' + mark

puts "committer #{$author} #{date} -0700"
export_data('imported from ' + dir)

puts 'from :' + last_mark if last_mark

asové pasmo definujete napevno (-0700), proto e je to jednoduché. If you’re importing from another
system, you must specify the time zone as an offset. Zprava k revizi musi byt ve specialnim formatu:

data (size)\n(contents)

Tento format tedy obsahuje slovo data, velikost na itanych dat (size), novy dadek a kone n data
samotnd (contents). Proto e budete stejny format pot ebovat i pozd ji, k ur eni obsahu souboru
vytvo ite pomocnou metodu —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 pak odpovidajicim zp sobem nahraje v echny snimky:

puts 'deleteall’

Dir.glob("**/*").each do |file|
next if !File.file?(file)
inline_data(file)

end

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
provide only this data, but doing so is more complex — you may as well give Git all the data and let it
figure it out. Pokud je pro va e data tato metoda vhodn j 1, odkd eme vas na manualovou stranku
fast-import, kde najdete podrobnosti o tom, jak zadat data timto zp sobem.

Format pro vypis obsahu nového souboru nebo ur enizm n ného souboru s novym obsahem je
ndsledujici:



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 youw’ll list the contents immediately after this line. Metoda inline_data md tuto podobu:

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.

Posledni v ci, kterou musite ud lat, je vratit aktualni ozna ova , aby mohl byt zaddn dop 1 ti
iterace:

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 characters while git fast-import

expects only LF. To get around this problem and make git fast-import happy, you need
NOTE 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
$author = "John Doe <john@example.com>"

$marks = []
def convert _dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir)+1).to_s
end

def convert _dir_to_date(dir)
if dir == 'current'
return Time.now().to_i

else
dir = dir.gsub('back_"', '")
(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

def export_data(string)
print "data #{string.size}\n#{string}"
end

def inline_data(file, code='M', mode='644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

def print_export(dir, last_mark)
date = convert_dir_to_date(dir)
mark = convert _dir_to_mark(dir)

puts 'commit refs/heads/master’

puts "mark :#{mark}"

puts "committer #{$author} #{date} -0700"
export_data("imported from #{dir}")

puts "from :#{last_mark}" if last_mark

puts 'deleteall’

Dir.glob("**/*").each do |file|
next if !File.file?(file)
inline_data(file)



end
mark
end

# Loop through the directories
last_mark = nil
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

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 is my readme.

commit refs/heads/master

mark :2

committer John Doe <john@example.com> 1388822400 -0700
data 29

imported from back_2014_01_04from :1

deleteall

M 644 inline main.rb

data 34

#!/bin/env ruby

puts "Hey there"
M 644 inline README.md

(..0)

To run the importer, pipe this output through git fast-import while in the Git directory you want to
import into. M ete vytvo it novy adresd a spustitvn m p ikaz git init, jim sivytvo ite



novy vychozi bod. Poté spus tesv j skript:

$ git init

Initialized empty Git repository in /opt/import_to/.git/
$ ruby import.rb /opt/import_from | git fast-import
git-fast-import statistics:

Alloc'd objects: 5000
Total objects: 13 ( 6 duplicates )

blobs : 5 ( 4 duplicates 3 deltas of 5
attempts)

trees : 4 ( 1 duplicates 0 deltas of 4
attempts)

commits: 4 ( 1 duplicates 0 deltas of 0
attempts)

tags 0 ( 0 duplicates 0 deltas of 0
attempts)
Total branches: 1 ( 1 loads )

marks: 1024 ( 5 unique )

atoms: 2
Memory total: 2344 KiB

pools: 2110 KiB

objects: 234 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used_ctr = 10
pack_report: pack_mmap_calls = 5
pack_report: pack_open_windows = 2/ 2
pack_report: pack_mapped = 1457 / 1457

Prob hne-li proces usp n , poda vam obsdhlou statistiku o tom, co bylo provedeno. In this case,
you imported 13 objects total for 4 commits into 1 branch. Nyni si m ete nechat p ikazem git log
zobrazit svoji novou historii:



$ git log -2

commit 3caa®46d4aac682a55867132ccdfbedd3fdeed98
Author: John Doe <john@example.com>

Date:  Tue Jul 29 19:39:04 2014 -0700

imported from current

commit 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 nothing is checked out — you don’t
have any files in your working directory at first. Chcete-1i je ziskat, musite va 1iv tev resetovat do
mista, kde se nyni nachaziv tev master:

$ 1s

$ git reset --hard master

HEAD is now at 3caal46 imported from current
$ 1s

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.

Shrnuti

You should feel comfortable using Git as a client for other version-control systems, or importing nearly
any existing repository into Git without losing data. In the next chapter, we’ll cover the raw internals
of Git so you can craft every single byte, if need be.



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 fundamentally a content-
addressable filesystem with a VCS user interface written on top of it. Youw’ll learn more about what this
means in a bit.

V davnych dobach (zhruba do verze 1.5) byvalo u ivatelské rozhrani systému Git podstatn
slo it j ine dnes.Gittehdy spi ne na uhlazené VCS kladl d raz prav na systém soubor
In the last few years, the UI 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 UI 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, youw’ll learn about the transport mechanisms and the repository maintenance tasks that you may
eventually have to deal with.

Plumbing and Porcelain

V této knize jsme dosud uvedli asi 30 p ikaz , které se pou ivaji k ovladdni systému Git, nap
checkout, branch nebo remote. Proto ev akbyl Gitp vodn spi soupravou nastroj Kk verzovani
ne plnym, u ivatelsky p iv tivym systémem VCS, znd celou adu p ikaz pracujicich na
ni  ich drovnich, které byly p vodn spojovany ve stylu UNIXu nebo volany ze skript . These
commands are generally referred to as “plumbing” commands, and the more user-friendly commands
are called “porcelain” commands.

The book’s first nine chapters deal almost exclusively with porcelain commands. But in this chapter,
you’ll be dealing mostly with the lower-level plumbing commands, because they give you access to the
inner workings of Git, and help demonstrate how and why Git does what it does. Many of these
commands aren’t meant to be used manually on the command line, but rather to be used as building
blocks for new tools and custom scripts.

Spustite-li v novém nebo existujicim adresa 1ip ikaz git init, Git vytvo 1 adresda .git, tj. misto,
kde je umist no tém v e, co Git ukladd a s Im manipuluje. Chcete-li zazdlohovat nebo
naklonovat repozitd , zkopirovani tohoto jediného adresd e do jiného umist ni vdm poskytne
prakticky v e, co budete pot ebovat. Celd tato kapitola se bude zabyvat v podstat jen obsahem
tohoto adresa e. Here’s what it looks like:



$ 1s -F1
HEAD
config*
description
hooks/
info/
objects/
refs/

You may see some other files in there, but this is a fresh git init repository — it’s what you see by
default. The description file is only used by the GitWeb program, so don’t worry about it. The config
file contains your project-specific configuration options, and the info directory keeps a global exclude
file for ignored patterns that you don’t want to track in a .gitignore file. The hooks directory contains
your client- or server-side hook scripts, which are discussed in detail in Git Hooks.

This leaves four important entries: the HEAD and (yet to be created) index files, and the objects and refs
directories. To jsou ust edni sou asti adresa e Git. V adresd 1iobjects je ulo en cely obsah va i
databaze, v adresa 1 refs jsou ulo eny ukazatele na objekty revizi v datech (v tve). Soubor HEAD
ukazujenav tev,nani seprav nachazite, asoubor index je prosystém Gitulo i t m informaci
0 oblasti p ipravenych zm n. You’ll now look at each of these sections in detail to see how Git
operates.

Git Objects

Git je obsahov adresovatelny systém soubor . Vyborn . A co toznamenda? Znamend to, e v jadru
systému Git se nachazi jednoduché ulo i t dat, ke kterému lze p istupovat pomoci kli

M ete do n j vlo it jakykoli obsah a na oplatku dostanete kli , ktery m ete kdykoli v
budoucnu pou it k vyzvednuti obsahu. Abychom to p edvedli, m ete pou it nizkourov ovy
p 1ikaz hash-object, ktery vezme ur itd data, ulo 1ije v adresd 1 .git a vrati vdam kli , pod nim
jsou tato data ulo ena. Vytvo me nejprve novy repozitd Git. M eme sep esv d it, e je
adresd objects prazdny:

$ 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 inicializoval adresd objects a vytvo il v n m podadresd e pack a info, nenajdeme tu v ak
adné skute né soubory. Nynim ete ulo it kousek textu do databaze Git:



$ echo 'test content' | git hash-object -w --stdin
d670460b4b4aece5915caf5c68d121560a9fe3ed

Parametr -w sd luje p ikazu hash-object, aby objekt ulo il. Bez parametru by vam p ikaz jen
sd 1lil, jaky kli by byl p id len. --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. Vystupem p ikazu je 40znakovy otisk
kontrolniho sou tu (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. Nyni se m ete podivat, jak Git va e data
ulo il:

$ find .git/objects -type f
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3ed

Vidite, e v adresa 1iobjects p ibyl novy soubor. 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 characters of the SHA-1, and the filename is the remaining 38
characters.

Obsah m ete ze systému Git zase vytadhnout, k tomu slou ip 1kaz cat-file.Tentop ikazjen co
jako  vycarsky n k prohli eni objekt Git. P idate-li k p ikazu cat-file parametr -p, ikate
mu, aby zjistil typ obsahuap ehledn vam ho zobrazil:

$ git cat-file -p d670460b4bdaece5915caf5c68d12f560a9fe3es
test content

Nyni tedy umite vlo it do systému Git ur ity obsah a ten poté zase vytdhnout. Toté m ete
ud lat také s obsahem v souborech. Na souboru m ete nap iklad provad t jednoduché
verzovani. Vytvo te novy soubor a ulo te jeho obsah do své databaze:

$ echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baaeb1804e65cc73a7201a7252750¢76066a330

Poté do souboru zapi te novy obsah a znovu ho ulo te:

$ echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a73472abf3dd9643fd615fbda379c4acb3e3a

Va e databdze obsahuje dv nové verze souboruapo date niobsah, ktery jste donivlo ili:



$ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3es

Soubor nyni m ete vratit do prvni verze:

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
$ cat test.txt
version 1

Nebo do druhé verze:

$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a > 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. Tento typ objektu se nazyva blob. Zadate-li p 1kaz cat-file
-t vkombinaci s kli em SHA-1 objektu, Git vdm sd lijeho typ,a sejednd o jakykoli objekt Git.

$ git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a
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 uklada obsah podobnym zp sobem jako systém soubor
UNIX, jen trochu jednodu eji. Ve kery obsah se uklada v podob objekt typu strom a blob. Stromy
odpovidaji polo kdm v adresa i UNIX a bloby vicemén odpovidaji i-uzl m nebo obsah m
soubor . Jeden objekt stromu obsahuje jednu nebo vice polo ek stromu, z nich ka da obsahuje
ukazatel SHA-1 na blob nebo podstrom s asociovanym re imem, typem a ndzvem souboru. 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 8f94139338f9404126296befa88755fc2598¢289 Rakefile
040000 tree 99f1abd12cb4bb6f19¢8655fcadbe3ect317074e0 lib

Syntaxe master{tree} ur uje objekt stromu, nan j wukazuje posledni revize v tve master. Notice
that the 1ib subdirectory isn’t a blob but a pointer to another tree:



$ git cat-file -p 99f1a6d12cb4b6f19c8655fcadbe3ect317074e0
100644 blob 47c6340d6459e057871644c2447d2595f5d3a54b simplegit.rb

Conceptually, the data that Git is storing is something like this:

tree

README Rakefile

simplegit.rb

Figure 149. Simple version of the Git data model.

You can fairly easily create your own tree. Git normally creates a tree by taking the state of your
staging area or index and writing a series of tree objects from it. Proto chcete-li vytvo it objekt
stromu, musite ze v eho nejd ive p ipravit soubory k zapsani, a vytvo it tak index. 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
staging 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. Ktomuv emup idatere im,SHA-1a nazev souboru:

$ git update-index --add --cacheinfo 100644 \
83baae61804eb65cc73a7201a7252750c76066a30 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 submodules).

Nyni m ete pou itp ikazwrite-tree, jim zapi ete stav oblasti p ipravovanych zm n neboli
indexu do objektu stromu. No -w option is needed - calling write-tree automatically creates a tree
object from the state of the index if that tree doesn’t yet exist:



$ git write-tree

d8329fc1cc938780ffdd9f94e0d364eea74f579

$ git cat-file -p d8329fc1cc938780ffdd9f94e@d364e0ea74f579

100644 blob 83baae61804e65cc73a7201a7252750c76066a30 test.txt

M ete si také ov it, ejdeskute n o objekt stromu:

$ git cat-file -t d8329fc1cc938780ffdd9f94e@d364e0ea74f579
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. Ulo te tento
strom (zaznamendnim stavu oblasti p ipravenych zm n neboli indexu do objektu stromu) a
prohlédn te sivysledek:

$ git write-tree

0155eb4229851634a0f03eb265b69f5a2d561341

$ git cat-file -p 0155eb4229851634a0f03eb265b69f5a2d56341

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a 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, yow’ll add the first tree as a subdirectory into this one. Stromy m ete do
oblasti p ipravenych zm n na ist p ikazem read-tree. V tomto p ipad m ete na Iist
existujici strom jako podstrom do oblasti p ipravenych zm n pomoci parametru --prefix, ktery
zadate kp 1ikazu read-tree:

$ git read-tree --prefix=bak d8329fc1cc938780ffdd9f94edd364e0ea74f579
$ git write-tree

3c4e9cd789d88d8d89c1073707c3585e41b0e614

$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0e614

040000 tree d8329fc1cc938780ffdd9f94e@d3b64e0ea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a 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 subdirectory 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:

3c4e9c
tree

new.txt test.txt

fa49bo 1f7a7a d8329f
"new file" "version 2" tree

test.txt

83baae
"version 1"

Figure 150. The content structure of your current Git data.

Commit Objects

Mate vytvo eny t i stromy ozna ujici r zné snimky va eho projektu, je chcete sledovat.
P vodniho problému jsme se v ak stale nezbavili: musite si pamatovat v echnyt ihodnoty SHA-1,
abyste mohli snimky znovu vyvolat. You also don’t have any information about who saved the
snapshots, when they were saved, or why they were saved. Toto jsou zakladni informace, které
obsahuje objekt revize.

Pro vytvo eni objektu revize zavolejte p 1kaz commit-tree a zadejte jeden SHA-1 stromu a eventudlni
objekty revize, které mu bezprost edn p edchazely.Za n te prvnim stromem, ktery jste zapsali:

$ echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab068f836878bbc4951e3b15f3d

You will get a different hash value because of different creation time and author data. Replace commit
and tag hashes with your own checksums further in this chapter. Nyni se m ete podivat na nov
vytvo eny objekt revize. Pou ijtep ikaz cat-file:

$ git cat-file -p fdf4fc3

tree d8329fc1cc938780ffdd9f94e0d364e0ea74f579

author Scott Chacon <schacon@gmail.com> 1243040974 -0700
committer Scott Chacon <schacon@gmail.com> 1243040974 -0700

first commit

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, youw’ll write the other two commit objects, each referencing the commit that came directly before
it:

$ echo 'second commit' | git commit-tree @155eb -p fdf4fc3
cacOcab538b970a37eale769cbbde608743bc96d
$ echo "third commit' | git commit-tree 3c4e9c -p cacOcab
1a410efbd13591db07496601ebc7a059dd55¢cfe9

V echnyt ityto objekty revizi ukazuji na jeden ze t 1istrom snimku, ktery jste vytvo ili. M e
se to zdat zvla tni, ale nyni mdate vytvo enu skute nou historii revizi Git, kterou lze zobrazit
p ikazemgit logspu t nym pro hodnotu SHA-1 posledni revize:

$ git log --stat 1a410e

commit 1a410efbd13591db07496601ebc7a059dd55¢cfe9
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:15:24 2009 -0700

third commit

bak/test.txt | 1 +
1 file changed, 1 insertion(+)

commit cac@cab538b970a37eale769cbbde608743bc96d
Author: Scott Chacon <schacon@gmail.com>
Date:  Fri May 22 18:14:29 2009 -0700

second commit

new.txt | 1+
test.txt | 2 +-
2 files changed, 2 insertions(+), 1 deletion(-)

commit fdf4fc3344e67ab068f836878bb6c4951e3b15f3d
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(+)

U asné! 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 run the 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 immediately 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. Toto jsou v echny objekty v ukazkovém adresd i spolu s
komentd em k tomu co obsahuji:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55¢cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615fbda379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0eb14 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt v1
.git/objects/ca/clcab538b970a37eale769cbbde6@8743bc96d # commit 2
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed # 'test content'’
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671€92 # new.txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

If you follow all the internal pointers, you get an object graph something like this:

bak

lad1@e 3cde9c
third commit tree

1f7a7a
"version 2"
test.txt

cac@ca 0155eb
second commit tree

new. txt fa49be
"new file"

fdfafc d8329f 83baae
first commit tree test.txt "yersion 1"

Figure 151. All the objects in your Git directory.

Ukladani objekt

We mentioned earlier that a header is stored with the content. Let’s take a minute 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.

Interaktivni re im Ruby spustite p ikazem irb:



$ irb
>> content = "what is up, doc?"
=> "what is up, doc?"

Git vytvo 1zdhlavi, které bude za inat typem objektu, jim jevna emp ipad blob. Potévlo i
mezeru,zani bude nasledovat velikost obsahu a na konec nulovy byte:

>> header = "blob #{content.length}\0"
=> "blob 16\u0000"

Git vytvo { et zec ze zdhlavi a p vodniho obsahu a vypo itd kontrolni sou et SHA-1 tohoto

nového obsahu. V Ruby m ete hodnotu SHA-1 daného et zce spo itat tak, e p ikazem

require p ipojite knihovnu pro po itani SHA1 a zavolate Digest::SHAT.hexdigest() s danym
et zcem:

>> store = header + content

=> "blob 16\u@@0@0what is up, doc?"

>> require 'digest/shal’

=> true

>> shal = Digest::SHA1.hexdigest(store)

=> "bd9dbf5aae1a3862dd1526723246b20206e5fc37"

Git zkomprimuje novy obsah metodou zlib, kterd je obsa ena v knihovn zlib. Nejprve je t eba
vy adat si knihovnu a poté na obsah spustitp ikaz Z1ib::Deflate.deflate():

>> require 'zlib'

=> true

>> z1ib_content = Zlib::Deflate.deflate(store)

=> "x\x9CK\xCA\xC90R0O4c (\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 determine 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
FileUtils.mkdir_p() function to create the subdirectory if it doesn’t exist. Poté zadejte File.open() pro
otev eni souboru a voldnim write() na vznikly identifikdtor souboru zapi te do souboru prav
zkomprimovany (zlib) obsah:



>> 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 begin with commit or tree. A navic, zatimco
obsahem blobu m e byt tém cokoliv, obsah revize nebo stromu ma velmi specificky format.

Git References

Chcete-li si prohlédnout celou svou historii, m ete zadat p 1kaz git log 1a410e. Problém je v tom,

e si k prohli eni historie a nalezeni objekt staleje t musite pamatovat, e posledni revizi byla
13410e. Hodil by se soubor, don j budete pod jednoduchym nazvem uklddat hodnotu SHA-1. Tento
ukazatel pro vas bude srozumiteln j ine nevlidna hodnota SHA-1.

In Git, these are called “references” or “refs”; you can find the files that contain the SHA-1 values in the
.git/refs directory. V aktudlnim projektu nejsou v tomto adresd i adné soubory, zatim tu najdete
jen jednoduchou strukturu:

$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

$ find .git/refs -type f

Chcete-li vytvo it novou referenci, diky ni si budete pamatovat, kde se nachazi va e posledni
revize, 1ze to technicky provést velmi jednodu e:

$ echo "13410efbd13591db07496601ebc7a3059dd55¢cfe9" > .git/refs/heads/master

Nyni m ete v p ikazech Git pou ivat ,head“ referenci, kterou jste prav  vytvo ili, misto
hodnoty SHA-1:



$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55¢fe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

You aren’t encouraged to directly edit the reference files. Git znd bezpe n j 1metodu, jak referenci
aktualizovat: p 1kaz update-ref:

$ git update-ref refs/heads/master 1a410efbd13591db07496601ebc7a059dd55¢cfe9

That’s basically what a branch in Git is: a simple pointer or reference to the head of a line of work.
Chcete-livytvo itv tevzp tn nadruhé revizi, m ete zadat:

$ git update-ref refs/heads/test cac@ca

Va ev tevbude obsahovat pouze praci od této revize ni e:

$ git log --pretty=oneline test
cac@cabb38b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068t836878b6c4951e3b15f3d first commit

Now, your Git database conceptually looks something like this:

1ad1@e

1 * 3caedc
refs/heads/master third commit ree

[test. ot

1f7a7a
"version 2"
test.txt

“new file"

fdfafc d8329f 83ba:
first commit & tree test.txt 8 "version 1"

cacica 0155eb
refs/heads/test second commit ) tree

Figure 152. Git directory objects with branch head references included.

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

Nyni se v ak nabizi otdzka, jak m eGitp ispu t nip ikazugit branch (n zev v tve) znat
hodnotu SHA-1 posledni revize. Odpov zni: soubor HEAD.



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 generally 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

Spustite-lip 1ikaz git checkout test, Git aktualizuje soubor do néasledujici podoby:

$ cat .git/HEAD
ref: refs/heads/test

Spustite-li p ikaz git commit, systém vytvo 1 objekt revize, jeho rodi em bude hodnota SHA-1, na
ni ukazuje reference v souboru HEAD.
Soubor m ete editovat také ru n , ale op t existuje i bezpe n j 1 p ikaz: symbolic-ref.

Hodnotu souboru HEAD m etena isttimtop ikazem:

$ git symbolic-ref HEAD
refs/heads/master

Hodnotu pro soubor HEAD m ete také nastavit:

$ 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/

Zna Kky

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.

As discussed in Zaklady prace se systémem Git, there are two types of tags: annotated and lightweight.
Prostouzna Kkulzevytvo itspu t nimnap ikladtohotop ikazu:



$ git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bc96d

That is all a lightweight tag is — a reference that never moves. Anotovand zna kajeu slo it j 1
Vytvo ite-li anotovanou zna ku, Git vytvo 1 objekt zna Kky a zapi e referenci, kterd na objekt
ukazuje (neukazuje tedy na samotnou revizi). You can see this by creating an annotated tag (-a
specifies that it’s an annotated tag):

$ git tag -a v1.1 1a410efbd13591db07496601ebc7a059dd55cfe9d -m 'test tag'
Here’s the object SHA-1 value it created:

$ cat .git/refs/tags/v1.1
9585191f37f7b0fb9444f3539bf50de191beadc?2

Nyni pro tuto hodnotu SHA-1 spus tep ikaz cat-file:

$ git cat-file -p 9585191f37f7b0fb9444f35a9bf50de191beadc?

object 1a410efbd13591db07496601ebc7a059dd55¢cfe9

type commit

tag v1.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -0700

test tag

V imn tesi, e zaznam objektu ukazuje na hodnotu revize SHA-1, kni jste zna kup idali. Also
notice that it doesn’t need to point to a commit; you can tag any Git object. Ve zdrojovém kodu systému
Git spravce nap iklad vlo ilsv jve ejny kli GPG jako objekt blobu a ten ozna il zna kou. 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.

Reference na vzdalené repozita e

The third type of reference that you’ll see is a remote reference. P idate-li vzdaleny repozitd a
ode letedon jrevize, Gitvadresa 1irefs/remotesulo iproka douv tevhodnotu, kterou jste do
tohoto repozitd e naposled odesilali. M ete nap 1klad p idat vzdaleny repozitd origin a
odeslatdon jv tevmaster:



$ git remote add origin git@github.com:schacon/simplegit-progit.git
$ git push origin master
Counting objects: 11, done.
Compressing objects: 100% (5/5), done.
Writing objects: 100% (7/7), 716 bytes, done.
Total 7 (delta 2), reused 4 (delta 1)
To git@github.com:schacon/simplegit-progit.git
allbef@..ca82abd master -> master

Poté se m ete podivat, jakou podobum lav tevmaster na vzddleném serveru origin, kdy jstes
nim naposledy komunikovali. Pom e vam s tim soubor refs/remotes/origin/master:

$ cat .git/refs/remotes/origin/master
ca82abdff817ecb66f44342007202690a93763949

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 manages them as bookmarks to the last known state of where those branches
were on those servers.

Bali kové soubory

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/01/55eb4229851634a0f03eb265b69f5a2d561341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55¢cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0eb14 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt v1
.git/objects/95/85191f37f7b0fb9444f35a9bf50de191beadc2 # tag
.git/objects/ca/clcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3ed # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad5803705012a75f74e3671€92 # 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. Youw’ll add some larger 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/1ib/grit/repo.rb > repo.rb
$ git checkout master
$ git add repo.rb
$ git commit -m 'added repo.rb'

[master 4843592] 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%)

Pokud se podivate na vysledny strom, uvidite hodnotu SHA-1, kterou soubor repo.rb dostal pro objekt
blobu:

$ git cat-file -p master{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt

You can then use git cat-file to see how big that object is:

$ git cat-file -s 033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5
22044

Nyni soubor trochu upravime a uvidime, co se stane:

$ echo '# testing' >> repo.rb

$ git commit -am 'modified repo a bit'

[master 2431da6b] modified repo.rb a bit
1 file changed, 1 insertion(+)

Prohlédn te sistrom vytvo eny touto revizi a uvidite jednu zajimavouv c:

$ git cat-file -p master{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671€92 new. txt
100644 blob b042a60ef7dff760008df33cee372b945bbe884e repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt

Nyni jde o upln jiny blob. P esto e jste na konec 400 4dkového souboru vlo ili jen jeden jediny
adek, Git ulo il novy obsah jako upln novy objekt:



$ git cat-file -s b042a60ef7dff760008df33cee372b945b6e884e
22054

You have two nearly identical 22K objects on your disk (each compressed to approximately 7K).
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?

A podivejme, ono to jde. 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 k tomuto kroku p istoupi, pokud mate
p ili mnoho volnych objekt , pokudru n spustite p ikaz git gc nebo jestli e odesilate revize
na vzddaleny server. Chcete-li vid t, jak proces probihd, m ete systému Git ru n zadat, aby
objekty zabalil. Zadejte p ikaz git gc:

$ git gc

Counting objects: 18, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused @ (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/d6/70460b4dbdaece5915caf5c68d12f560a9fe3e4
.git/objects/info/packs
.git/objects/pack/pack-978e0394415c581011e6998cd0e%e30000905586. 1dx
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586. pack

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.

Ostatni soubory jsou v novém bali kovém souboru a indexu. Bali kovy soubor je jediny soubor, v
n m je zabalen obsah v ech objekt odstran nych ze systému soubor . Index je soubor, ktery
obsahuje ofsety do tohoto bali kového souboru, diky nim Ize rychle vyhledat konkrétni objekt.
What is cool is that although the objects on disk before you ran the gc were collectively about 15K in
size, the new packfile is only 7K. You’ve cut your disk usage by half by packing your objects.

Jak to Git d 14? P i baleni objekt vyhleda Git soubory, které maji podobny nazev a podobnou
velikost, a ulo i pouze rozdily mezi jednotlivymi verzemi souboru. Do bali kového souboru m ete



ostatn nahlédnoutap esv d itse, im Gitu et il misto. Nizkourov ovyp ikaz git verify-
pack umo uje prohli et, co bylo zabaleno:

$ git verify-pack -v .git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586. idx
2431da676938450a4d72e260db3bf7b0f587bbc1 commit 223 155 12
69bcdaff5328278ab1c0812ceded7fa7d26a96d7 commit 214 152 167
80d02664cb23ed55b226516648c7ad5d@a3deb9@ commit 214 145 319
43168a18b7613d1281e5560855a83eb8fde3d687 commit 213 146 464
092917823486a802e94d727c820a9024e14a1fc2 commit 214 146 610
702470739ce72005e2edff522fde85d52a65df9b commit 165 118 756
d368d0ac0678cbebcce505be58126d3526706e54 tag 130 122 874
fe879577cb8cffcdf25441725141e310dd7d239b tree 136 136 996
d8329fc1cc938780ffdd9f94e0d364e@ea74f579 tree 36 46 1132
deef2e1b793907545e50a2ea2ddb5babc58c4506 tree 136 136 1178
d982c7cb2c2a972ee391a85da481fc1f9127a01d tree 6 17 1314 1\
deef2e1b793907545e50a2ea2ddb5babec58c4506
3c4e9cd789d88d8d89c1073707c3585e41b0e614 tree 8 19 1331 1 \
deef2e1b793907545e50a2ea2ddb5babc58c4506
0155eb422985163430f03eb265b69f532d561341 tree 71 76 1350
83baae61804eb65cc73a7201a7252750¢c76066a30 blob 10 19 1426
fa49b077972391ad58037050f2a75f74e3671€92 blob 9 18 1445
b042360ef7dff760008df33cee372b945b6e884e blob 22054 5799 1463
033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 blob 9 20 7262 1 \
b042360ef7dff760008df33cee372b945b6e884e
1f7a73472abf3dd9643fd615fbda379c4acb3e3a blob 10 19 7282
non delta: 15 objects
chain length = 1: 3 objects
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586.pack: ok

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 can see that b042a takes up 22K of the file, but that 833b4 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.

Na celém bali ku je navicp {jemné, ehom ete kdykoli znovu zabalit do nové podoby. 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. ekn me, ep idatenap iklad tento vzdaleny repozita



$ git remote add origin https://github.com/schacon/simplegit-progit

P idate tim novou 4&st do souboru .git/config, ur ite ndzev vzdaleného serveru (origin), URL
vzdaleného repozitd e arefspec pro vyzvednuti dat:

[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

Refspec ma nasledujici format: fakultativni znak +, za nim  nasleduje <src>:<dst>, kde <src> je vzor
pro referenci na stran vzdaleného serveru a <dst> je lokdlni umist ni, kam maji byt tyto reference
zapsany. The + tells Git to update the reference even if it isn’t a fast-forward.

Ve vychozim p ipad , ktery se automaticky zapisuje p ikazem git remote add, Git vyzvedne
v echny reference z adresad e refs/heads/ na serveru a zapl e je do lokdlniho adresa e
refs/remotes/origin/. Je-li tedy na serveru hlavni v tev master, lokdln lze ziskat p istup k jejimu
logun kterymzp ikaz

$ 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.

Pokud ale rad ji chcete, aby Git poka dé stdhl pouzev tevmaster a nestahoval adnéjinév tvena
vzdaleném serveru, zm te 4dekp ikazu fetch na:

fetch = +refs/heads/master:refs/remotes/origin/master

Toto je vychozi vzorec refspec pro p ikaz git fetch pro tento vzdaleny server. Chcete-lin jakou akci
provést pouze jednou, m ete pou itrefspectaké nap ikazovém adku. Chcete-li stdhnoutv tev
master ze vzdaleného serveru do lokalniho adresa e origin/mymaster, m ete zadatp 1kaz:

$ git fetch origin master:refs/remotes/origin/mymaster

Pou it 1ze také kombinaci n kolika vzorc refspec. N kolikv tvim etep Imozp ikazového
adku stdhnout nap iklad takto:



$ git fetch origin master:refs/remotes/origin/mymaster \
topic:refs/remotes/origin/topic
From git@github.com:schacon/simplegit

I [rejected] master -> origin/mymaster (non fast forward)
* [new branch] topic -> origin/topic

In this case, the master branch pull was rejected because it wasn’t a fast-forward reference. Odmitnuti
serveru m ete potla itzadanim znaku+p ed vzorec refspec.

V konfigura nim souboru m ete také pou it vice vzorc refspec pro vyzvedavani dat. 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/qa*

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:

[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/*

Jestli e pou ivate komplexni pracovni proces, kdy QA tym odesila v tve, vyvoja 1iodesilajiv tvea
integra nitymy odesilaji v tve a spolupracuji na nich, m ete takto jednodu evyu itmo nosti,
je  vam jmenny prostor nabizi.

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? Tady vdm p i odesildni v tvi pom e vzorec
refspec.

Chce-li QA tym odeslat v tev master do adresd e qa/master na vzdaleném serveru, m e pou it
p ikaz:



$ git push origin master:refs/heads/qa/master

Chcete-li, aby toto Git provedl automaticky poka dé, kdy spustite p ikaz git push origin, m ete
do konfigura niho souboru vlo it hodnotu push:

[remote "origin"]

url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

push = refs/heads/master:refs/heads/qa/master

Touto hodnotou zajistite, e bude p ikaz git push origin odesilat lokdlni v tev master do vzdalené
V tve ga/master.

Mazani referenci
Vzorce refspec m ete vyu it také k mazani referenci ze vzdaleného serveru. Spustit 1ze nap iklad
p 1kaz ndasledujiciho zn ni:

$ git push origin :topic

Because the refspec is <src>:<dst>, by leaving off the <src> part, this basically says to make the topic
branch on the remote nothing, which deletes it.

P enosové protokoly

Git can transfer data between two repositories in two major ways: the “dumb” protocol and the
“smart” protocol. Tato  &st se ve stru nosti zam ina to, jak tyto dva zakladni protokoly funguji.

Hloupy protokol

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
NOTE 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

Prvni v ci, kterou p 1ikaz ud 14, je sta eni souboru info/refs. Tento soubor se zapisuje p ikazem
update-server-info. To je také d vod, pro ho je nutné zapnout jako zasuvny modul post-receive, aby
p enosdat prost ednictvim protokolu probihal spravn

=> GET info/refs
ca82ab6dff817ec66744342007202690393763949 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 finished:

=> GET HEAD
ref: refs/heads/master

You need to check out the master branch when you’ve completed the process. At this point, you're
ready to start the walking process. Proto e je va im vychozim bodem objekt revize ca82ab, jak jste
zjistili v souboru info/refs, za nete vyzvednutim tohoto objektu:

=> GET objects/ca/82a6dff817ec66144342007202690a93763949
(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. Objekt m ete rozbalit, extrahovat zdhlavi a prohlédnout si obsah revize:

$ git cat-file -p caB82a6dff817ec66144342007202690a93763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e’

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/08/5bb3bcb608e1e8451d4b2432f8ecbeb30be7e7
(179 bytes of data)

Tim ziskate dal 1objektrevize.Na t te objekt stromu:



=> 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 nejprve zjisti, zda jsou k dispozici alternativni repozitd e:

=> GET objects/info/http-alternates
(empty file)

If this comes back with a list of alternate URLSs, Git checks for loose files and packfiles there - this is a
nice mechanism for projects that are forks of one another to share objects on disk. Proto e v ak
seznam v tomto p ipad neobsahuje adné alternativni repozitd e, vd objekt musi byt v
bali kovém souboru. Chcete-li zjistit, jaké bali kové soubory jsou na serveru dostupné, pom e
vam soubor objects/info/packs, ktery obsahuje jejich seznam (rovn generovan p ikazem update-
server-info):

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack

There is only one packfile on the server, so your object is obviously in there, but yow’ll check the index
file to make sure. To je rovn u ite né, mate-li na serveru vice bali kovych soubor . Zjistite tak,
ktery z nich obsahuje hledany objekt:

=> 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 — because the index lists the
SHA-1s of the objects contained in the packfile and the offsets to those objects. VA4  objekt se v tomto
souboru nachdazi, a proto nevahejte a stdhn te cely bali kovy soubor:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack
(13k of binary data)

Stahli jste objekt stromu, a m ete tak pokra ovat v prochdzeni revizi. They’re all also within the
packfile you just downloaded, so you don’t have to do any more requests to your server. Git provede
checkout pracovni kopie v tve master, na ni ukazovala reference HEAD, kterou jste stdhli na
za atku.



Chytry protokol

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 method of transferring data, but it requires a process
on the remote end that is intelligent about Git - it can read local data, figure out what the client has
and needs, and generate a custom packfile for it. Existuji dv sady proces prop enos dat:jeden par
pro upload dat a jeden par pro jejich stahovani.

Upload dat

To upload data to a remote process, Git uses the send-pack and receive-pack processes. Proces send-pack
se spou tinaKklientoviap ipojuje se k procesu receive-pack na stran vzdaleného serveru.

SSH

ekn me nap iklad, e ve svém projektu spustite p ikaz git push origin master a origin je
definovan jako URL pou ivajici protokol SSH. Git spusti proces send-pack, ktery iniciuje spojeni se
serverem p es SSH. Na vzdaleném serveru se pokusi spustit p ikaz prost ednictvim volani SSH:

$ ssh -x git@server "git-receive-pack 'simplegit-progit.git
00a5ca82abdff817ec6614437202690a93763949 refs/heads/master report-status \
delete-refs side-band-64k quiet ofs-delta \
agent=qit/2:2.1.1+qgithub-607-9fbad028 delete-refs

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 00a5, which is hexadecimal for 165, meaning that 165 bytes remain on that line. Nasledujici
adek je 0000 — touto kombinaci server ozna uje konec seznamu referenci.

Now that it knows the server’s state, your send-pack process determines what commits it has that the
server doesn’t. Pro ka dou referenci, ktera bude timto odeslanim aktualizovana, sd 1i proces send-
pack tuto informaci procesu receive-pack. For instance, if you’re updating the master branch and
adding an experiment branch, the send-pack response may look something like this:

0076ca82a6dff817ec66144342007202690393763949 15027957951b64cf874c3557a013547bd83b3ff6 \
refs/heads/master report-status

006c0000000000000000000000000000000000000000 cdfdb42577e2506715f8cfeacdbabc@92bf63e8d \
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.
Pokud byste mazali referenci, vid li byste pravy opak: samé nuly na pravé stran

Next, the client sends a packfile of all the objects the server doesn’t have yet. Na zdv r procesu server
oznami, zda se akce zda ila, nebo nezda ila:

000eunpack ok

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

00abbc5f0e45abd7832bf23074a3331739977c9e8188 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 another request, this time a
POST, with the data that send-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.

Stahovani dat

When you download data, the fetch-pack and upload-pack processes are involved. Klient iniciuje proces
fetch-pack, ktery vytvo 1p ipojeni k procesu upload-pack na stran vzdaleného serveru a dojedna,
ktera data budou sta ena.

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:



00dfca82a6dff817ec66144342007202690293763949 HEAD multi_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed symref=HEAD:refs/heads/master \
agent=qgit/2:2.1.1+github-607-9fba4028
003fe2409a098dc3e5353939028a94b6224db9d6abbb refs/heads/master

0000

Informace se ndpadn podobajit m, jimi odpovidd proces receive-pack,li 1ise v ak schopnosti.
In addition, it sends back what HEAD points to (symref=HEAD:refs/heads/master) so the client knows
what to check out if this is a clone.

At this point, the fetch-pack process looks at what objects it has and responds 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 begin
sending the packfile of the data it needs:

003cwant caB82abdff817ec66f44342007202690a93763949 ofs-delta
0032have 085bb3bcb608e1e8451d4b2432f8ecbeb306e7e7

0009done

0000

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 $6IT_URL/info/refs?service=git-upload-pack

001e# service=git-upload-pack
00e7ca82a6dff817ec66144342007202690393763949 HEAD multi_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed no-done symref=HEAD:refs/heads/master \
agent=git/2:2.1.1+github-607-gfbad028
003fca82ab6dff817ec66144342007202690393763949 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 indicates success or failure, and
includes the packfile.

Protocols Summary

This section contains a very basic overview of the transfer protocols. The protocol includes many other
features, such as multi_ack or side-band capabilities, 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.

Sprava a obnova dat

Occasionally, you may have to do some cleanup - make a repository more compact, clean up an
imported repository, or recover lost work. Tato astsenan kterézt chtoscéna zam 1.

Maintenance

Occasionally, Git automatically runs a command called “auto gc”. Ve v t in p ipad neprovede
tento p ikaz v bec nic. Pokud v ak identifikuje p ili mnoho volnych objekt (objekt
nezabalenych do bali kového souboru) nebo bali kovych soubor , spusti Git plnou verzi p ikazu
git gc. 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 packfiles, it consolidates packfiles into one big packfile, and it
removes objects that aren’t reachable from any commit and are a few months old.

P ikaz auto gcm ete spustit také ru n
$ git gc --auto

I tentokrat plati, ep 1kazv t inou neprovede nic. Aby Git spustil skute nyp ikaz gc, musite mit
kolem 7000 volnych objekt nebo vice ne 50 bali kovych soubor . Tyto hodnoty m ete zm nit
podle svych pot eb v konfigura nim nastavenigc.auto a gc.autopacklimit.

Dal 1 operaci, kterou gc provede, je zabaleni referenci do jediného souboru. ekn me, e va
repozita obsahuje tytov tveazna Kky:

$ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/v1.1

If you run git gc, you’ll no longer have these files in the refs directory. Git je pro zvy eniu innosti
p esune do souboru .git/packed-refs,jen ma ndasledujici podobu:



$ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
caclcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
cacOcab538b970a37eale769cbbde608743bc96d refs/tags/v1.0
9585191f37f7b0fb944413539bf50de191beadc2 refs/tags/v1.1
N3a410efbd13591db07496601ebc7a059dd55cfe9

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 directory, it’s
probably in your packed-refs file.

V imn te sitaké posledniho &dku souboru, ktery za ind znakem A. Tento adek znamena, e
zna Kka bezprost edn nad nim je anotovana a tento &dek je revize, na ni tato anotovana
zna Kka ukazuje.

Data Recovery

N kdy se m e stat, e nedopat enim p ijdete o revizi Git. V t inou k tomu dochazi tak, e
ndsilim sma etev tev, kterd uchovdvala 4stva 1prdce,avypo ase zjistite, e bystetutov tev
p ece jen pot ebovali. Stejn  tak jste mohli provést tvrdy reset v tve a tim zavrhnout revize, z
nich nynin copot ebujete.Pokudseu n cotakového stane,jak dostanete své revize zp t?

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
484359275031909e193adb7¢92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Nyni vratime v tevmaster zp tna prost ednirevizi:

$ git reset --hard 1a410efbd13591db07496601ebc73059dd55¢cfe9
HEAD is now at T1a410ef third commit

$ git log --pretty=oneline
1a410efbd13591db07496601ebc7a059dd55¢cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit



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?

Nejrychlej 1 cestou asto byva pou it nastroj git reflog. As you’re working, Git silently records
what your HEAD is every time you change it. V. dy kdy zapi ete revizi nebo zm nite v tve, je
reflog aktualizovan. The reflog is also updated by the git update-ref command, which is another
reason to use it instead of just writing the SHA-1 value to your ref files, as we covered in Git
References. You can see where you’ve been at any time by running git reflog:

$ git reflog

1a410ef HEAD@{Q}: reset: moving to 1a410ef
ablafef HEAD@{1}: commit: modified repo.rb a bit
4843592 HEAD@{2}: commit: added repo.rb

Vidime tu ob revize, jich jsme se zbavili, ale neni tu k nim mnoho informaci. Chcete-li zobrazit
stejné informace v u ite n j im formatu, m ete spustit p 1kaz git log -g, jim ziskate
normalni vystup p ikazu log pro reflog.

$ git log -g

commit 1a410efbd13591db07496601ebc7a059dd55¢cfe9
Reflog: HEAD@{@} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:22:37 2009 -0700

third commit

commit ablafef80fac8e34258ff41fc1b867c702daa24b
Reflog: HEAD@{1} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:15:24 2009 -0700

modified repo.rb a bit

Zda se, e revize upln dole je hledanou ztracenou revizi. M ete ji obnovit tak, e na ni
vytvo itenovouv tev.Narevizim etevytvo itnap ikladv tev recover-branch (ablafef):



$ git branch recover-branch ablafef

$ git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484359275031909e193adb7¢92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d 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
commits aren’t reachable by anything:

$ git branch -D recover-branch
$ rm -Rf .git/logs/

Proto e se data pro reflog uchovavaji vadresa 1i.git/logs/, nemate evidentn adny reflog. Jak 1ze
tedy v tuto chvili ztracenou revizi obnovit? Jednou z mo nosti je pou it nastroj git fsck, ktery
zkontroluje integritu va 1 databaze. If you run it with the --full option, it shows you all objects that
aren’t pointed to by another object:

$ git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670460b4b4daece5915caf5c68d12f560a9fe3ed
dangling commit ablafef80fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9a58f6cfbof2804eeac9f@abbed631e4c9
dangling blob 7108f7ecb345ee9d0084193f147cdad4d2998293

In this case, you can see your missing commit after the string “dangling commit”. You can recover it
the same way, by adding a branch that points to that SHA-1.

Removing Objects

Systém Git nabizi velké mno stvi i asnych funkci a mo nosti. Je v ak jedna v c, kterd vam
m e zp sobovat problém. Je ji fakt, e p ikaz git clone stdhne v dy celou historii projektu,
v echny verze v ech soubor .Je v ak jedna v c, kterd vam m e zp sobovat problém. Je ji
fakt, e p 1ikaz git clone stdhne v dy celou historii projektu, v echny verze v ech soubor
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. Pokud provedete import do systému Git z jiného systému, nebo jinym zp sobem



zjistite, ejeva repozitd vyrazn v t i,ne bym 1byt m ete vyhledat a odstranit velké
objekty nasledovn

Be warned: this technique is destructive to your commit history. It rewrites 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. Nejprve do historie p idejte velky objekt:

$ curl https://www.kernel.org/pub/software/scm/git/git-2.1.0.tar.gz > git.tgz
$ git add git.tgz
$ git commit -m 'add git tarball’
[master 7b30847] add git tarball
1 file changed, @ insertions(+), @ deletions(-)
create mode 100644 git.tgz

Oops - you didn’t want to add a huge tarball to your project. Rad ji se ho zbavme:

$ git rm git.tgz

rm 'git.tgz'

$ git commit -m 'oops - removed large tarball'
[master dadf725] oops - removed large tarball

1 file changed, @ insertions(+), @ deletions(-)
delete mode 100644 git.tgz

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.
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 using almost SMB. 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.

Nejprve ho budete muset najit. V tomto p ipad vite, o jaky soubor se jedna. But suppose you didn’t;
how would you identify what file or files were taking up so much space? Spustite-li p ikaz git gc,
v echny objekty jsou v bali kovém souboru. Velké objekty lze identifikovat spu t nim jiného
nizkourov ového p ikazu, git verify-pack, a se azenim podle t etiho pole ve vypisu,vn m je
uvedena velikost souboru. 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.idx \

| sort -k 3 -n \

| tail -3
dadf7258d699da2c8d89b09ef6670edb7d5f91b4 commit 229 159 12
033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 blob 22044 5792 4977696
82¢9933e86bb1267b236a4bbeff7868d97489af1 blob 4975916 4976258 1438

The big object is at the bottom: 5MB. To find out what file it is, you’ll use the rev-1ist command, which
you used briefly in Enforcing a Specific Commit-Message Format. 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:

$ git rev-list --objects --all | grep 82c99a3
82c9933e86bb1267b236a4bbeff7868d97489af1 git.tgz

Nyni pot ebujete odstranit tento soubor ze v ech minulych strom . Pomoci snadného p ikazu lze
zjistit, jaké revize tento soubor zm nil:



$ 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 Rewriting History:

$ git filter-branch --index-filter \
'git rm --ignore-unmatch --cached git.tgz' -- 7b30847A..
Rewrite 7b30847d080183a1ab7d18fb202473b3096€9f34 (1/2)rm 'git.tgz'
Rewrite dadf7258d699da2c8d89b@9%ef6670edb7d5f91b4 (2/2)
Ref 'refs/heads/master' was rewritten

The --index-filter option is similar to the --tree-filter option used in Rewriting History, 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. Pokud chcete, m ete provést stejny ukon i pomoci parametru --tree-filter.
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. Bez této konkretizace za ne proces od za atku a bude
trvat zbyte n dlouho.

Va e historie u neobsahuje referenci na problémovy soubor. Obsahuje ho v ak stadle je t reflog
avadresd 1 .git/refs/original také nova sada referenci, které Git p idalp ispu t nip ikazu
filter-branch. Budete je proto muset odstranit a databdzi znovu zabalit. P ed novym zabalenim je
t eba odstranitv e, co na tyto staré revize ukazuje:

$ 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: @

size: 0

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0

size-garbage: @

Environment Variables

Git always runs inside a bash shell, and uses a number of shell environment variables to determine
how it behaves. Occasionally, it comes in handy to know what these are, and how they can be used to
make Git behave the way you want it to. This isn’t an exhaustive list of all the environment variables
Git pays attention to, but we’ll cover the most useful.

Global Behavior
Some of Git’s general behavior as a computer program depends on environment variables.

GIT_EXEC_PATH determines where Git looks for its sub-programs (like git-commit, git-diff, and others).
You can check the current setting by running git --exec-path.

HOME isn’t usually considered customizable (too many other things depend on it), but it’s where Git
looks for the global configuration file. If you want a truly portable Git installation, complete with
global configuration, you can override HOME in the portable Git’s shell profile.



PREFIX is similar, but for the system-wide configuration. Gitlooks for this file at $PREFIX/etc/gitconfig.

GIT_CONFIG_NOSYSTEM, if set, disables the use of the system-wide configuration file. This is useful if your
system config is interfering with your commands, but you don’t have access to change or remove it.

GIT_PAGER controls the program used to display multi-page output on the command line. If this is unset,
PAGER will be used as a fallback.

GIT_EDITOR is the editor Git will launch when the user needs to edit some text (a commit message, for
example). If unset, EDITOR will be used.

Repository Locations
Git uses several environment variables to determine how it interfaces with the current repository.

GIT_DIR is the location of the .git folder. If this isn’t specified, Git walks up the directory tree until it
gets to ~ or /, looking for a .git directory at every step.

GIT_CEILING_DIRECTORIES controls the behavior of searching for a .git directory. If you access
directories that are slow to load (such as those on a tape drive, or across a slow network connection),
you may want to have Git stop trying earlier than it might otherwise, especially if Git is invoked when
building your shell prompt.

GIT_WORK_TREE is the location of the root of the working directory for a non-bare repository. If not
specified, the parent directory of $GIT_DIR is used.

GIT_INDEX_FILE is the path to the index file (non-bare repositories only).

GIT_OBJECT_DIRECTORY can be used to specify the location of the directory that usually resides at
.git/objects.

GIT_ALTERNATE_OBJECT_DIRECTORIES is a colon-separated list (formatted like /dir/one:/dir/two: ) which
tells Git where to check for objects if they aren’t in GIT_0BJECT_DIRECTORY. If you happen to have a lot of
projects with large files that have the exact same contents, this can be used to avoid storing too many
copies of them.

Pathspecs

A “pathspec” refers to how you specify paths to things in Git, including the use of wildcards. These are
used in the .gitignore file, but also on the command-line (git add *.c).

GIT_GLOB_PATHSPECS and GIT_NOGLOB_PATHSPECS control the default behavior of wildcards in pathspecs. If
GIT_GLOB_PATHSPECS is set to 1, wildcard characters act as wildcards (which is the default); if
GIT_NOGLOB_PATHSPECS is set to 1, wildcard characters only match themselves, meaning something like
*.c¢ would only match a file named “*.c”, rather than any file whose name ends with .c. You can
override this in individual cases by starting the pathspec with :(glob) or :(literal), asin :(glob)*.c.



GIT_LITERAL PATHSPECS disables both of the above behaviors; no wildcard characters will work, and the
override prefixes are disabled as well.

GIT_ICASE_PATHSPECS sets all pathspecs to work in a case-insensitive manner.

Committing

The final creation of a Git commit object is usually done by git-commit-tree, which uses these
environment variables as its primary source of information, falling back to configuration values only if
these aren’t present.

GIT_AUTHOR_NAME is the human-readable name in the “author” field.
GIT_AUTHOR_EMAIL is the email for the “author” field.

GIT_AUTHOR_DATE is the timestamp used for the “author” field.
GIT_COMMITTER_NAME sets the human name for the “committer” field.
GIT _COMMITTER_EMAIL is the email address for the “committer” field.
GIT_COMMITTER_DATE is used for the timestamp in the “committer” field.

EMAIL is the fallback email address in case the user.email configuration value isn’t set. If this isn’t set,
Git falls back to the system user and host names.

Networking

Git uses the curl library to do network operations over HTTP, so GIT_CURL_VERBOSE tells Git to emit all
the messages generated by that library. This is similar to doing curl -v on the command line.

GIT_SSL_NO_VERIFY tells Git not to verify SSL certificates. This can sometimes be necessary if you’re
using a self-signed certificate to serve Git repositories over HTTPS, or you’re in the middle of setting up
a Git server but haven’t installed a full certificate yet.

If the data rate of an HTTP operation is lower than GIT_HTTP_LOW_SPEED_LIMIT bytes per second for
longer than GIT_HTTP_LOW_SPEED_TIME seconds, Git will abort that operation. These values override the
http.lowSpeedLimit and http.lowSpeedTime configuration values.

GIT_HTTP_USER_AGENT sets the user-agent string used by Git when communicating over HTTP. The default
is a value like git/2.0.0.

Diffing and Merging

GIT_DIFF_OPTS is a bit of a misnomer. The only valid values are -u<n> or --unified=<n>, which controls
the number of context lines shown in a git diff command.

GIT_EXTERNAL_DIFF is used as an override for the diff.external configuration value. If it’s set, Git will



invoke this program when git diff is invoked.

GIT_DIFF_PATH_COUNTER and GIT_DIFF_PATH_TOTAL are useful from inside the program specified by
GIT_EXTERNAL_DIFF or diff.external. The former represents which file in a series is being diffed
(starting with 1), and the latter is the total number of files in the batch.

GIT_MERGE_VERBOSITY controls the output for the recursive merge strategy. The allowed values are as
follows:

* 0 outputs nothing, except possibly a single error message.
* 1 shows only conflicts.
* 2 also shows file changes.

* 3 shows when files are skipped because they haven’t changed.

4 shows all paths as they are processed.
* 5 and above show detailed debugging information.

The default value is 2.

Debugging

Want to really know what Git is up to? Git has a fairly complete set of traces embedded, and all you
need to do is turn them on. The possible values of these variables are as follows:

* “true”, “1”, or “2” — the trace category is written to stderr.
* An absolute path starting with / — the trace output will be written to that file.

GIT_TRACE controls general traces, which don’t fit into any specific category. This includes the expansion
of aliases, and delegation to other sub-programs.

$ GIT_TRACE=true git 1ga

20:12:49.877982 git.c:554 trace: exec: 'git-lga’

20:12:49.878369 run-command.c:341 trace: run_command: 'git-1ga’

20:12:49.879529 git.c:282 trace: alias expansion: lga => 'log' '--graph'
'--pretty=oneline' '--abbrev-commit' '--decorate' '--all'

20:12:49.879885 git.c:349 trace: built-in: git 'log' '--graph' '--
pretty=oneline' '--abbrev-commit' '--decorate' '--all'

20:12:49.899217 run-command.c:341 trace: run_command: 'less’'

20:12:49.899675 run-command.c:192 trace: exec: 'less'

GIT_TRACE_PACK_ACCESS controls tracing of packfile access. The first field is the packfile being accessed,
the second is the offset within that file:



$ GIT_TRACE_PACK_ACCESS=true git status

20:10:12.081397 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 12
20:10:12.081886 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 34662
20:10:12.082115 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 35175

# [ 1]

20:10:12.087398 shal_file.c:2088 .git/objects/pack/pack-e80@e...e3d2.pack 56914983
20:10:12.087419 shal_file.c:2088 .git/objects/pack/pack-e80e...e3d2.pack 14303666

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

GIT_TRACE_PACKET enables packet-level tracing for network operations.

$ GIT_TRACE_PACKET=true git 1s-remote origin

20:15:14.867043 pkt-line.c:46 packet: git< # service=git-upload-pack
20:15:14.867071 pkt-line.c:46 packet: git< 0000
20:15:14.867079 pkt-line.c:46 packet: git<

97b8860c071898d9e162678ea1035a8ced2f8b1f HEAD\@multi_ack thin-pack side-band side-band-
64k ofs-delta shallow no-progress include-tag multi_ack_detailed no-done
symref=HEAD:refs/heads/master agent=qgit/2.0.4

20:15:14.867088 pkt-line.c:46 packet: git<
0f203e29889d61f2e933e00fd34f1cdb53285702 refs/heads/ab/add-interactive-show-diff-func-
name

20:15:14.867094 pkt-line.c:46 packet: git<
36dc827bc9d17f80ed4f326de2124735d1341fbc refs/heads/ah/doc-gitk-config

# 0 1]

GIT_TRACE_PERFORMANCE controls logging of performance data. The output shows how long each
particular git invocation takes.



$ GIT_TRACE_PERFORMANCE=true git gc

20:18:19.499676 trace.c:414 performance: 0.374835000 s: git command: 'git'
"pack-refs' '--all' '--prune’

20:18:19.845585 trace.c:414 performance: 0.343020000 s: git command: 'git'
'‘reflog' 'expire' '--all'

Counting objects: 170994, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (43413/43413), done.

Writing objects: 100% (170994/170994), done.

Total 170994 (delta 126176), reused 170524 (delta 125706)

20:18:23.567927 trace.c:414 performance: 3.715349000 s: git command: 'git'
'pack-objects' '--keep-true-parents' '--honor-pack-keep' '--non-empty' '--all' '--reflog’
'--unpack-unreachable=2.weeks.ago"' '--local' '--delta-base-offset’
'.git/objects/pack/.tmp-49190-pack’

20:18:23.584728 trace.c:414 performance: 0.000910000 s: git command: 'git'
"prune-packed’

20:18:23.605218 trace.c:414 performance: 0.017972000 s: git command: 'git'
"update-server-info'

20:18:23.606342 trace.c:414 performance: 3.756312000 s: git command: 'git'
‘repack' '-d" '-1" "-A" '--unpack-unreachable=2.weeks.ago"

Checking connectivity: 170994, done.

20:18:25.225424 trace.c:414 performance: 1.616423000 s: git command: 'git'
‘prune’ '--expire' '2.weeks.ago'

20:18:25.232403 trace.c:414 performance: 0.001051000 s: git command: 'git'
‘rerere' 'gc'

20:18:25.233159 trace.c:414 performance: 6.112217000 s: git command: 'git'
'ge!

GIT_TRACE_SETUP shows information about what Git is discovering about the repository and
environment it’s interacting with.

$ GIT_TRACE_SETUP=true git status

20:19:47.086765 trace.c:315 setup: git_dir: .git
20:19:47.087184 trace.c:316 setup: worktree: /Users/ben/src/qgit
20:19:47.087191 trace.c:317 setup: cwd: /Users/ben/src/git
20:19:47.087194 trace.c:318 setup: prefix: (null)

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

Miscellaneous

GIT_SSH, if specified, is a program that is invoked instead of ssh when Git tries to connect to an SSH
host. It is invoked like $GIT_SSH [username@]host [-p <port>] <command>. Note that this isn’t the easiest
way to customize how ssh is invoked; it won’t support extra command-line parameters, so you’d have



to write a wrapper script and set GIT_SSH to point to it. It’s probably easier just to use the ~/.ssh/config
file for that.

GIT_ASKPASS is an override for the core.askpass configuration value. This is the program invoked
whenever Git needs to ask the user for credentials, which can expect a text prompt as a command-line
argument, and should return the answer on stdout. (See Credential Storage for more on this
subsystem.)

GIT_NAMESPACE controls access to namespaced refs, and is equivalent to the --namespace flag. This is
mostly useful on the server side, where you may want to store multiple forks of a single repository in
one repository, only keeping the refs separate.

GIT_FLUSH can be used to force Git to use non-buffered I/O when writing incrementally to stdout. A
value of 1 causes Git to flush more often, a value of 0 causes all output to be buffered. The default value
(if this variable is not set) is to choose an appropriate buffering scheme depending on the activity and
the output mode.

GIT_REFLOG_ACTION lets you specify the descriptive text written to the reflog. Here’s an example:

$ GIT_REFLOG_ACTION="my action" git commit --allow-empty -m 'my message'
[master 9e3d55a] my message

$ git reflog -1

9e3d55a HEAD@{@}: my action: my message

Shrnuti

You should have a pretty good understanding of what Git does in the background 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.
Understanding 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 jako to obsahov adresovatelny systém soubor je velmi vykonnym ndstrojem, ktery snadno
vyu ijete i k jinym 4 el m ne jako pouhy systém VCS. We hope you can use your newfound
knowledge of Git internals to implement your own cool application of this technology and feel more
comfortable using Git in more advanced ways.



Appendix A: 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 applications (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 disposal. But plain text isn’t the best choice for all tasks;
sometimes a visual representation 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 workflows. Some clients expose
only a carefully curated subset of Git functionality, in order to support a specific way of working that
the author considers effective. 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 youw’ll have the most power and control when working with your repositories.

gitk and git-qui
When you install Git, you also get its visual tools, gitk and git-qui.

gitk is a graphical history viewer. Think of it like a powerful GUI shell over git log and git grep. This
is the tool to use when you’re trying to find something that happened in the past, or visualize your
project’s history.

Gitk is easiest to invoke from the command-line. Just cd into a Git repository, 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:
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Figure 153. The qgitk history viewer.

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 summary view on the right.
In between is a collection of controls used for searching history.

git-qui, on the other hand, is primarily a tool for crafting commits. It, too, is easiest to invoke from the
command line:

$ git qui

And it looks something like this:

© Git Gui (ben.github.com) C:/Users/Ben/D itHuby i 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 get three nights *off* e that
1. The rest o7 the Samily 1eaucs you alone, and you have no Femponeibiiieies to then.

You make your oun schedule, and do az you pJea e
"1 You are not allowed to feel guuty Zoout tms

mnse of you wno are single u) enink thar snunds me cvery day tn me, ar\d Dud be lzht

of y ngle da clo
Hayhe the this is s eﬂe:hve is that it gives us access h those tm ngs we miss about th
< >

Staged Changes (Will Commit)

For my last retreat, I went to the Oregon coast with our dogs.
Apart from 3 few walks on the beach, I never 167t the nouee.
I enjoyed a blissful 12-hour-long hacking session, watched twe action movies, and played a video ¢

< >

Commit Message: (® New Commit ©) Amend Last Commit

| Rescan

|stoge Changed
Sign Off
Commit

Push

Ready.

Figure 154. The git-qui 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 button, 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-qui are examples of task-oriented tools. Each of them is tailored for a specific purpose
(viewing history and creating commits, respectively), and omit the features not necessary for that task.

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:

Acd headk

Figure 156. GitHub for Windows.

nEEEERER;

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 message, and select which files



should be included. (On Windows, the commit 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 designed to highlight
NOTE 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 background while the applications
are open. This helpfully includes a bundled version of Git, which means you probably won’t have to
worry about manually updating 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.

Recommended Workflow

Once it’s installed and configured, you can use the GitHub client for many common Git tasks. The
intended workflow for this tool is sometimes called the “GitHub Flow.” We cover this in more detail in
The GitHub Flow, but the general gist is that (a) yow’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:

7 | masterv

Figure 157. “Create Branch” button on Mac.
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On Windows, this is done by typing the new branch’s name in the branch-switching widget:

master =
Branches E-f" Manage
foobar x |
\v ) Create foobar
EETEW 11T \T Im amn m nrmrer

Figure 158. Creating a branch on Windows.

Once your branch is created, making new commits is fairly straightforward. Make some changes in
your working directory, and when you switch to the GitHub client window, it will show you which files
changed. Enter a commit message, select the files you’d like to include, and click the “Commit” button
(ctrl-enter or -enter).

The main way you interact with other repositories over the network is through the “Sync” feature. Git
internally has separate operations for pushing, 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. Developers 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 everything 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/Interfaces,_frontends,_and_tools#Graphical_Interfaces.
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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 init an existing project), and
select View > Team Explorer from the menu. Youw’ll see the "Connect" view, which looks a bit like this:

Team Explorer - Connect = 0
om ¥ | P
Connect | Consolefpplicationl (Local) -

Select Team Projects...

4 Team Foundation Service
Sign Up

Services to help you ship high quality software. On time,
every time. Focus on your code, We'll simplify the rest.

Hide

4 Local Git Repositories (2)
New v | Add « | Clone « | View Options «

0 ConsoleApplicationl | C:\ConsoleApplicationl
€ libgit2 | C:\libgit2

Teamn Explorer

Figure 159. Connecting to a Git repository from Team 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 directory. Double clicking on one of the local Git repositories leads you to the
Home view, which looks like The "Home" view for a Git repository in Visual Studio.. This is a hub for
performing Git actions; when you’re writing code, yowll 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.



4 Project

|® Changes |v Branches

|TJ, Unsynced Commits |ia- Settings

4 Solutions
Branch: development « | New... | Open...

] libgit2.sin | build
Figure 160. The "Home" view for a Git repository in Visual Studio.

Visual Studio now has a powerful task-focused UI 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 interface to Git operations. It’s
accessed by switching to the Git Perspective (Window > Open Perspective > Other..., and select "Git").

Figure 161. Eclipse’s EGit environment.

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.

Gitin 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 several 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:


http://msdn.microsoft.com/en-us/library/hh850437.aspx

. ~/qgit-completion.bash

Once that’s done, change your directory to a git repository, and type:

$ git chec<tab>

...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 current 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 PST1="\w$(__git_ps1 " (%s)")\$ '

The \w means print the current working directory, the \§$ prints the $ part of the prompt, and __git_ps]
" (%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 x)$ I

Figure 162. 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 information.

Gitin Zsh

Zsh also ships with a tab-completion library for Git. To use it, simply run autoload -Uz compinit &&
compinit in your .zshrc. Zsh’s interface is a bit more powerful than Bash’s:



$ 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 descriptions, 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 as filenames and all the other things Zsh
knows how to tab-complete.

Zsh ships with a framework for getting information from version control systems, called vcs_info. To
include the branch name in the prompt on the right side, add these lines to your ~/.zshrc file:

autoload -Uz ves_info
precmd_vecs_info() { ves_info }
precmd_functions+=( precmd_vcs_info )
setopt prompt_subst
RPROMPT=\$vcs_info_msg_0_

# PROMPT=\$vcs_info_msg_0_'%# '
zstyle ':ves_info:git:*' formats '%b'

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. (The left side is supported as well, of course; just
uncomment the assignment to PROMPT.) It looks a bit like this:

® 006 zsh e

~/src/libgit2% l development

Figure 163. Customized zsh prompt.

For more information on vcs_info, check out its documentation in the zshcontrib(1) manual page,
or online at  http://zsh.sourceforge.net/Doc/Release/User-Contributions.html#Version-Control-
Information.
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Instead of vcs_info, you might prefer the prompt customization script that ships with Git, called git-
prompt.sh; see http://git-prompt.sh for details. git-prompt.sh is compatible with both Bash and Zsh.

Zsh is powerful enough that there are entire frameworks dedicated to making 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. An example of an oh-my-zsh theme. is just one example of what
can be done with this system.

b development M |

Figure 164. An example of an oh-my-zsh theme.

Git in Powershell

The standard command-line terminal on Windows (cmd.exe) isn’t really capable of a customized Git
experience, but if you’re using Powershell, youre in luck. A package called Posh-Git
(https://github.com/dahlbyk/posh-git) provides powerful tab-completion facilities, as well as an
enhanced prompt to help you stay on top of your repository status. It looks like this:

4 posh~git ~ libgit2 [development] E@

C:%\1libgit2 [development

Figure 165. Powershell with Posh-git.

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.ps] (which is usually located in
C:\Users\<username>\Documents\WindowsPowerShell):

. (Resolve-Path "$env:LOCALAPPDATA\GitHub\shell.ps1")
. $env:github_posh_git\profile.example.ps1

If youre not a GitHub for Windows wuser, just download a Posh-Git release from
(https://github.com/dahlbyk/posh-git), and uncompress it to the WindowsPowershell directory. Then open
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a Powershell prompt as the administrator, 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.

Shrnuti

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.



Appendix B: 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
arguments. However, this approach does have some downsides.

One is that all the output is in plain text. This means that yowll have to parse Git’s occasionally-
changing output format to read progress and result information, 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 environment 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.

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:
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// 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, "HEADA{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 remote repository, and
git_repository_init for creating an entirely new repository.

The second chunk of code uses rev-parse syntax (see Branch References 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 a git_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:

» 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 youw’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 exceptions; it can raise things like
ConfigError or ObjectError to signal error conditions. 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)

index = repo.index
index.read_tree(repo.head.target.tree)
index.add(:path => 'newfile.txt', :0id => blob_id)

sig = {
:email => "bob@example.com",
:name => "Bob User",
:time => Time.now,

}

commit_id = Rugged::Commit.create(repo,
:tree => index.write_tree(repo),
:author => sig,
:committer => sig,
:message => "Add newfile.txt",
:parents => repo.empty? ? [] : [ repo.head.target ].compact,
:update_ref => "HEAD',
)

commit = repo.lookup(commit_id)

@ 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.
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® The commit message.

® 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 commit.
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 other 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, /* */);

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.
@ 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
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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;

}

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 youw’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 like git log -1).
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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] initWithURL:[NSURL fileURLWithPath: @"/path/to/repo"]
error:NULL];
NSString *msg = [[[repo headReferenceWithError:NULL] resolvedTarget] message];

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 API 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


https://github.com/libgit2/libgit2sharp
https://github.com/libgit2/objective-git
http://www.pygit2.org/
https://libgit2.github.com/libgit2
https://libgit2.github.com/docs

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 accomplished by adding the following snippet
to the <dependencies> tag in your pom.xml file:

<dependency>
<groupId>org.eclipse.jgit</groupld>
<artifactId>org.eclipse.jgit</artifactId>
<version>3.5.0.201409260305-r</version>
</dependency>

The version will most likely have advanced by the time vyou read this; check
http://mvnrepository.com/artifact/org.eclipse.jgit/org.eclipse.jgit for updated repository information.
Once this step is done, Maven will automatically acquire 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 directly.

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 using FileRepositoryBuilder:
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// 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:

// 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 M tree}");

// Load raw object contents
ObjectLoader loader = repo.open(masterTip);
loader.copyTo(System.out);

// Create a branch

RefUpdate createBranch1 = repo.updateRef("refs/heads/branch1");
createBranch1.setNewObjectId(masterTip);
createBranch1.update();

// Delete a branch

RefUpdate deleteBranch1 = repo.updateRef("refs/heads/branch1");
deleteBranch1.setForceUpdate(true);

deleteBranch1.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 object that lets you fetch information about the
reference. You can get the name (.getName()), and either the target object of a direct reference
(.getObjectId()) or the reference pointed to by a symbolic ref (.getTarget()). Ref objects 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 Branch References); 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 object 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
(where .islLarge() 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
.delete() call will return REJECTED, and nothing will happen.

The last example shows how to fetch the user.name value from the Git configuration files. This Config
instance uses the repository we opened earlier for local configuration, but will automatically detect the
global and system configuration 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 errors, which is through the use of exceptions.
JGit APIs sometimes throw standard Java exceptions (such as I0Exception), but there are a host of JGit-
specific exception types that are provided as well (such as NoRemoteRepositoryException,
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 making 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 example — doing something like git 1s-remote:

CredentialsProvider cp = new UsernamePasswordCredentialsProvider("username", "p4ssw@rd");
Collection<Ref> remoteRefs = git.lsRemote()
.setCredentialsProvider(cp)
.setRemote("origin")
.setTags(true)
.setHeads(false)
.call();
for (Ref ref : remoteRefs) {
System.out.println(ref.getName() + " -> " + ref.getObjectId().name());
}

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
authentication.

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://download.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://stackoverflow.com/questions/6861881.
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Appendix C: 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 commands.

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 Prvni nastaveni systému Git we used it to specify our name, email address and editor preference
before we even got started using Git.

In Aliasy v Gitu 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.

InP eskladani we used it to make --rebase the default when you run git pull.
In Credential Storage 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 Git Configuration 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
<command>.



We introduced the git help command in Ziskani napov dy and showed you how to use it to find more
information about the git shell in Nastaveni serveru.

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.

git init

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 Ziskani repozita e Git, 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 Vzdalené v tve.

We use this command to create an empty bare repository for a server in Umist ni holého repozita e
na server.

Finally, we go through some of the details of what it actually does behind the scenes in Plumbing and
Porcelain.

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 init to 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 remote
repository and then checks out the latest commit into your working directory 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 Klonovani existujiciho repozita e, where we go through a
few examples.

In Zprovozn ni Gitu na serveru we look at using the --bare option to create a copy of a Git repository
with no working directory.

In Bundling we use it to unbundle a bundled Git repository.

Finally, in Cloning a Project with Submodules we learn the --recursive option to make cloning a
repository with submodules a little simpler.

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 staging 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 Sledovani novych soubor
We mention how to use it to resolve merge conflicts in Zakladni konflikty p islu ovani.
We go over using it to interactively stage only specific parts of a modified file in Interactive Staging.

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 Kontrola stavu soubor , 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 between two commits (git diff master
branchB).

We first look at the basic uses of git diff in Zobrazeni p ipravenych a nep ipravenych zm n,
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 Pravidla
pro zapis revizi.

We see how to check the differences between branches more effectively with the git diff A...B syntax



in Jak zjistit provedené zm ny.

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 Advanced Merging.

Finally, we use it to effectively compare submodule changes with --submodule in Starting with
Submodules.

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.

We only briefly mention this in Zobrazenip ipravenych a nep ipravenychzm n.

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 Zapisovani zm n. 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
message in on the command line instead of firing up an editor.

In Navrat dop edchoziho stavu we cover using the --amend option to redo the most recent commit.
InV tve v kostce, 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 Signing Commits.

Finally, we take a look at what the git commit command does in the background 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 Odstran ni souboru z oblasti p ipravenych
zm n, where we use it to unstage a file we had run git add on.

We then cover it in quite some detail in Reset Demystified, which is entirely devoted to explaining this
command.

We use git reset --hard to abort a merge in Aborting a Merge, where we also use git merge --abort,



which is a bit of a wrapper for the git reset command.

gitrm

The git rm command is used to remove files from the staging area and working 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 Odstra ovani soubor , including 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 rm in the book is in Removing Objects 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.

git mv

The git mv command is a thin convenience command to move a file and then run git add on the new
file and git rmon the old file.

We only briefly mention this command in P esouvani soubor

git clean

The git clean command is used to remove unwanted files from your working directory. This could
include removing temporary build artifacts or merge conflict files.

We cover many of the options and scenarios in which you might used the clean command in Cleaning
your Working Directory.

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 V tve v systému Git is dedicated to the branch command and it’s used throughout the entire
chapter. We first introduce it in Vytvo eninové v tve and we go through most of its other features
(listing and deleting) in Sprava v tviL.

In Sledujiciv tve 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 References.



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 P epinaniv tvi along with the git branch command.
We see how to use it to start tracking branches with the --track flag in Sledujici v  tve.

We use it to reintroduce file conflicts with --conflict=diff3 in Checking Out Conflicts.

We go into closer detail on its relationship with git reset in Reset Demystified.

Finally, we go into some implementation detail in The HEAD.

git merge

The git merge tool is 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 Zakladni v tveni. 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 Od t peny
ve ejny projekt.

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 Advanced Merging.

We learned how to verify signatures before merging if your project is using GPG signing in Signing
Commits.

Finally, we learned about Subtree merging in Subtree Merging.

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 Zakladni konflikty p 1islu ovani and go into detail 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 only 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 Zobrazeni historie revizi. 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 options to view the history more concisely, along with some simple date and author filtering
options.

In Vytvo eninové v tve we use it with the --decorate option to easily visualize where our branch
pointers are located and we also use the --graph option to see what divergent histories look like.

In Maly soukromy tym and Commit Ranges we cover the branchA..branchB syntax to use the git log
command to see what commits are unique to a branch relative to another branch. In Commit Ranges
we go through this fairly extensively.

In Merge Log and Triple Dot we cover using the branchA...branchB format and the --left-right syntax
to see what is in one branch or the other but not in both. In Merge Log 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 Refl.og Shortnames we use the -g option to view the Git reflog through this tool instead of doing
branch traversal.

In Searching we look at using the -S and -L options to do fairly sophisticated searches for something
that happened historically in the code such as seeing the history of a function.

In Signing Commits 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 validly 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 Stashing and Cleaning.

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 Pou ivani zna ek and we use it in practice in
Ozna enivydanizna Kkou.

We also cover how to create a GPG signed tag with the -s flag and verify one with the -v flag in Signing



Your Work.

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 Vyzvedavani a stahovani ze vzdalenych repozita and we continue
to see examples of it use in Vzdalené v tve.

We also use it in several of the examples in P ispivani do projektu.

We use it to fetch a single specific reference that is outside of the default space in Pull Request Refs and
we see how to fetch from a bundle in Bundling.

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 Vyzvedavani a stahovani ze vzdalenych repozita and show how to see
what it will merge if you run it in Prohli eni vzdalenych repozita

We also see how to use it to help with rebasing difficulties in P eskladejte pop eskladani.

We show how to use it with a URL to pull in changes in a one-off fashion in Ziskani vzdalenych v tvi
(checkout).

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 Signing Commuits.

git push

The git push command is used to communicate with another repository, calculate 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 Odesilani do vzdalenych repozita . Here we cover the



basics of pushing a branch to a remote repository. In Odesilani we go a little deeper into pushing
specific branches and in Sledujici v tve we see how to set up tracking branches to automatically push
to. In Mazani vzdalenych v tvi we use the --delete flag to delete a branch on the server with git push.

Throughout P ispivani do projektu 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 option in Sdileni zna ek.

In Publishing Submodule Changes 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.

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 specific about what work you wish to share.

git remote

The git remote command is a management tool for your record of remote repositories. 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 the git remote command is used to add, change and delete them.

This command is covered in detail in Prace se vzdalenymi repozita i, 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 snapshot of the project.

We use git archive to create a tarball of a project for sharing in P iprava vydani.

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 resources. The submodule command has several sub-
commands (add, update, sync, etc) for managing these resources.

This command is only mentioned and entirely covered in Submodules.



Inspection and Comparison

git show

The git show command can show a Git object in a simple and human readable 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 Anotované zna ky.

Later we use it quite a bit in Revision Selection to show the commits that our various revision
selections resolve to.

One of the more interesting things we do with git show is in Manual File Re-merging to extract specific
file contents of various stages during 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 grouped by author.

We showed how to use it to create a nice changelog in P ikaz ,shortlog®.

git describe

The git describe command is used to take anything that resolves to a commit 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 Vygenerovani isla sestaveni and P iprava vydani 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.

git bisect

The git bisect tool is an incredibly helpful debugging tool used to find which specific commit was the
first one to introduce a bug or problem by doing an automatic binary search.

It is fully covered in Binary Search and is only mentioned in that section.



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 File Annotation 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.

It is 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 Pracovni postupy s p eskladanim a s aste nym
p evzetim revizi.

git rebase

The git rebase command is basically an automated cherry-pick. It determines a series of commits and
then cherry-picks them one by one in the same order somewhere else.

Rebasing is covered in detail in P eskladani, including covering the collaborative issues involved with
rebasing branches that are already public.

We use it in practice during an example of splitting your history into two separate repositories in
Replace, 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 -i option in Changing Multiple Commit
Messages.



gitrevert

The git revert command is essentially a reverse git cherry-pick. It creates 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 Reverse the commit 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 Aplikace zaplat zaslanych
elektronickou po tou.

git am

The git am command is used to apply patches from an email inbox, specifically 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 am in Aplikace zaplaty p ikazem 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 am and they are
all covered in Email Workflow Hooks.

We also use it to apply patch formatted GitHub Pull Request changes in Email Notifications.

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 tool in Ve ejny
projekt vyu ivajici elektronickou po tu.

git imap-send

The git imap-send command uploads a mailbox generated with git format-patch into an IMAP drafts



folder.

We go through an example of contributing to a project by sending patches with the git imap-send tool
in Ve ejny projekt vyu ivajici elektronickou po tu.

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 tool
in Ve ejny projekt vyu ivajici elektronickou po tu.

git request-pull

The git request-pull command is simply used to generate an example message 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 person you want to pull the changes in.

We demonstrate how to use git request-pull to generate a pull message in Od t peny ve ejny
projekt.

External Systems

Git comes with a few commands to integrate with other version control systems.

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 Maintenance.

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 objects.

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 RefLog Shortnames, 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 according to certain patterns, like
removing a file everywhere or filtering the entire repository down to a single subdirectory for
extracting a project.

In Removing a File from Every Commit 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 encountered in the book.

The first one we encounter is 1s-remote in Pull Request Refs which we use to look at the raw references
on the server.

We use 1ls-files in Manual File Re-merging, Rerere and The Index to take a more raw look at what
your staging area looks like.

We also mention rev-parse in Branch References to take just about any string and turn it into an object
SHA-1.



However, most of the low level plumbing commands we cover are in Git Internals, 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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