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Figure 3. WXYQORS.
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, Git öDØ_:`Íè®çàCmóo¦«Ö+)­6)*¥àC#¨äa°{ïLï¬D´ô( GOPS¡
Ñ\@Íè®@äa%Éñ+DEöÅ'o²³mn6Git ,×#½T¨Pl$úßÌ,-ª1 Git Ö.Dé
û( JKP,o¦Á°°q@ôÊDÙâËÌ6\]_FGÍèk©#/ÜÙo(

Õä126CnoôÊDËÌ6Git ¥àÔõ$./æ0Ó±ËÌ68TN»O*#ÑÑïçà^ë]o¦`©
Éö§±( Pé01k$ôÊËÌ( GOP"ÊkÄÆ'oc)ä2ÆD'oÌÜÉUDÍ;6Git TÊç$)
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ä2ÆD«Öu)^o¦DªXLï6ì¥>eòó./æ¤lê]òó./æ3p4'o«ÖN#o¦¤l(

×Ñ!îzP5èêøü@ VPN É6ª«Á]µ¼âLÍè( GP,ï¬ê67°"ulìè6Pé8õ¦,
F6^$@äaõëÉN°b( GPpéT VPN à}ç¥QY6PJéìè( z|{ïmn6u$GÇ>¥Á
éêA¢ND( àG6| Perforce6Pü@õë./æÉª«¥éuJKE±| Subversion + CVS6PéÍ;
«Ö6=¥éS`©É,FÍ;ØJKPDo¦`©É5è1Ý( ×k©#¥>_ó(6=>PÁéTt;¦
ù+ï´#DV_D¥<(

Git W#XYZ

Git ö\@`©,]^Æ®Lï9å+68T]9å+#É|( ×!îz¥Áé, Git ¥ÈFÉr;âL«Ö*
VêÊ¯*V( ×äyéìD, Git åý6>Do Git :R¥ÁêíDFG( ¤P,b;/óöÆÇ´ôêÂº
«Ö6Git qéù+(

Git |]Lï9å+D¬³«u SHA-1 <ûØhash6=}Ý(  ×>)äe 40 ä¬üµ³>?Ø0-9 + a-fÝè
o>?@6´Ñ Git ö«ÖD*VêÊ¯ÅDLï*#( SHA-1 =}k©#>×¢ç

24b9da6552252987aa493b52f8696cd6d3b00373

Git öz|×ÿ=}\DFyA:6PE.Yk$×ÿ=}\( q{°6Git `©ÉöQ]D´ô®>]«Ö*
VD=}\#.É6ì¥>«ÖÞ(

Git [\]^_`a

P[¼D Git Íè6ª«çA Git `©Éömn`©( Aå¨ Git [¼âL¥ÁBÍè6êø¨ï]âL#Åò
C`©( <·D VCS )¢6D,FrsÉ@ÁéÆÇêEñÍ;D*V±=>)FP,FõC$ Git ö6qå
]NÆÇ`©6ò·>GOPôîDG;`©É${ïÈÉDH(

×z²Åíz| Git oK)ä¹M8ID/ó6JKÅíIÈÁ]õFu²ÿJK6ìü@òEFELDMË(
rIßî8 Git GLQ]`©ÀújÆÇ`©DH(6f×ã NOÍè (

bcde

ü6fö!( GOP}~T½DRSrPQ6vRÖ½×l0Ñ Git Dde( Git @°ÿáà6PD«ÖÁé¤
Ñ{öÌ)ç-,FØcommittedÝ¿-Í;ØmodifiedÝ+-S]ØstagedÝ( -,FüO`©-.¹zD
Q],o¦`©Éö( -Í;üOÍ;1«Ö6=?üQ]$`©Éö( -S]üOP)ä-Í;«ÖDÄÆ
'ou1Ëv6zÌ¶À,Ö^,FDõCö(

eÇÉU Git ôÊD°äìèkÐDdeçGit ÈÉ¿ìèÊ¯]ÀS]kÐ(
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Figure 6. lmenopZqr5s Git tu.

Git ÈÉÊ¯> Git |#Q]ôÊDT`©+P_`©ÉD¦#( ×> Git öíBCDFG6]{ïLï¬ÆÇ
ÈÉÉ6ÕÖDq>×3D`©(

ìèÊ¯>PôÊD~ä'oÊ0,±*#D*V( ×l] Git ÈÉDUV`©Éö,±*#D«Ö6W,Á°
°-Pz|êÍ;(

S]kÐ>)ä«Ö6Q]1Ö^E,FD«Öûü´ô6)*, Git ÈÉÊ¯ö( @ÉPÑÙ³è`Ô.
ÉÕ'6¥/)*âA?>«S]kÐ(

´oD Git ìèðóGÖç

1. ,ìèÊ¯öÍ;«Ö(

2. S]«Ö6E«ÖDõCWUS]kÐ(

3. ,Frs6ç$S]kÐD«Ö6EõCX¨W]^$ Git ÈÉÊ¯(

GO Git Ê¯öQ]zDòô'o«Ö6qYÑ-,Fáà( GOè1Í;u-WUS]kÐ6qYÑ-S]á
à( GO¨°^±*T6è1Í;=?ü@W$S]kÐ6q>-Í;áà( , Git ´& )­6PTµ)§1w
×láàDñ(6uRTGLÏ©«ÖáàqZT\Íè6]À`¢[/S]^ë,F(

fgV
Git @:ÿz|#Å( PÁ]z|'£Dab¼×Å6ÑÁ]z| GUI ×Å6×l GUI ÑÖÑé,-:ÿyé(
,opö6ÅíEz|ab¼×Å( ×>JK\c6ç@,ab¼×ÅÖP]é[¼ Git D OP  ab6ì_:
`D GUI ÑÖçq+1 Git \@yéD)ä2E]^_Íèåß( GOPRT1,ab¼ÖGLÍè6xKP
,Íè GUI ÑÖÉùÄÑ¥TÂ$JKùå6=>6"Ì`¥o0( ÇÔ6eÑ¬äëD"AcaB:¥<6
¥<DëYYT¹º¥<D GUI ÑÖ6= v(  ë)ôT@ab¼ìî(
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bGP> Mac |}6Åí}~Pc²GLz|bçØTerminalÝ±bGP> Windows |}6Åí}~Pc²
GLz|abd%ØCommand PromptÝê PowerShell( GOPeD*+]°{é6ÅíìePcfÖ#õ
úRS)Ö6opöDv¿+Õ1E|$×l{é(

hi Git
,Pñóz| Git Æ6àCEï¹º,PDLï¬°( 1R-.¹º6íüEïÄÜ$ísD'o( PÁ]Ã
/ÑÖ¶êø{ï¹ºóg#¹º6êøÖ¸­Y$h¹º(

NOTE
opÇèÉz|D Git 'oK 2.0.0 ( Åíz|D_FGabJ8Á],AiµD Git 'o°z
|6=Ñ@ÛFGab¥ü|êø,4'oöD¼K@ªX( JK Git ,QRSTUV#½ü
+Aü6opz|D×lab, 2.0 ÌTD'oùÄ@g(

j Linux khi

 GOP", Linux °|&µ³¹ºóg#¹º Git6Á]z|ù¼'¶ÀD´&ÑÖ¶ãlìî#¹º( GO
] Fedora °K16PÁ]z| yumç

Ê $ sudo yum install git

GOP,´Ñ Debian Dù¼'°6fJK| apt-getç

Ê $ sudo apt-get install git

C1wr:ï26Git j#äå°@,²ÿ Unix ÜáDmn°¹º§k6älK http://git-scm.com/
download/linux (

j Mac khi

 , Mac °¹º Git @:ÿ#Å( íijD#A>¹º Xcode Command Line Tools(  Mavericks Ø10.9Ý ê
rM'oDmnö6, Terminal 3JK\^»¼ git  ab1Á( GOü@¹º/ab¼ñùøìî6ET,O
P¹º(

GOP"¹ºrsD'o6Á]z|&µ³¹ºóg( j#·¸D OSX Git ¹ºógÁ], Git j#äåÖ¸6
älK http://git-scm.com/download/mac (
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Figure 7. Git OS X wxyz.

PÑÁ]EïèK GitHub for Mac D)FG#¹º( ïíDº»w Git ìî@)ä¹ºab¼ìîDïô( P
Á]] GitHub for Mac äåÖ¸Äìî6älK http://mac.github.com (

j Windows khi

, Windows °¹º Git Ñ@ªÿ¹º#A(  j#'oÁ], Git j#äåÖ¸( añ http://git-scm.com/
download/win 6Ö¸T¨yñó( Cö!×>)äÞK Git for WindowsDôÊØÑ«u msysGitÝ6+ Git
>G·Ê0DôÊ±r:´ôfmó http://msysgit.github.io/ (

_)äijD#A>¹º GitHub for Windows( Ä¹ºóg¶Àº»w+ab¼'oD Git( ïÑé¾R
Powershell6,-1môDnop]+qzD CRLF <³(  'TÅíTP×#½@r:1w6+,çC)rH
qÅ16×l®>P\àCD( PÁ], GitHub for Windows äåÖ¸6älK
http://windows.github.com (

lmnohi

@ës²]­Y¹º Git rq|6JKPé²$ísD'o( &µ³¹ºógtSÑ@)luT6Ä8öª3
Git -.oø6×äªX¥N»v(

GOP"]­Y¹º Git6àC¹º Git fwDÉçcurl¿zlib¿openssl¿expat6?@libiconv( GOPDmn
°@ yum ØG FedoraÝêø apt-getØG´Ñ Debian DmnÝ6Á]z|]ÖabÌ)#¹ºíáwDfw
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¶#$h+¹º Git D&µ³'ç

Ê $ sudo yum install curl-devel expat-devel gettext-devel \
Ê   openssl-devel zlib-devel
Ê $ sudo apt-get install libcurl4-gnutls-dev libexpat1-dev gettext \
Ê   libz-dev libssl-dev

K1éÅxnr:áÅD«ÚØG doc, html, infoÝ6PàC¹º]ÖDfw¶ç

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

ÄP¹ºü\@DyCfw6PÁ][\]ªä¦##±²ísùò'oD tar ¶( PÁ]] Kernel.org äå
Ó±6älK https://www.kernel.org/pub/software/scm/git 6ê] GitHub äå°DÌ¡#Ó²6älK
https://github.com/git/git/releases ( ÃY, GitHub °D>ís'o6= kernel.org °¶À@«ÖÖ¸z
Þ6GOP"åoÖ¸Q{WDHT|$(

ëz6$hu¹ºç

Ê $ tar -zxf git-2.0.0.tar.gz
Ê $ cd git-2.0.0
Ê $ make configure
Ê $ ./configure --prefix=/usr
Ê $ make all doc info
Ê $ sudo make install install-doc install-html install-info

ÙoT6PÁ]z| Git #Ó± Git DÄÜç

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

pqrV Git s7tu
x8-.,mn°¹º1 Git6PT"CuªÖE#ô³PD Git ì9( ¬¹Lï¬°çàC;³)^6ógÄ
ÜÉTQÉ;³´ô( PÁ],âLÉPN^Ã/»¼ab#Í;ïí(

Git ¨´)ä git config  Dìî#~�<³²³ Git Ô|+¼KD;³<û(  ×l<û]^,°ä¥<D|
³ç

1. /etc/gitconfig  «Ö: ¶Àmn°¬)ä|}À#íÈÉDÃ|;³( GOz|´@ --system  ïôD
git config  É6ïT]Ç«Ö§Ç;³<û(

2. ~/.gitconfig  ê ~/.config/git/config  «Öçç}PÄÆ|}( Á]b~ --global  ïô¨ Git
§ÇÇ«Ö(
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3. ÄÆz|ÈÉD Git Ê¯öD config  «ÖØq> .git/config Ýç}PÄÈÉ(

¬)äÜ·§ÿ°)Ü·D;³6\] .git/config  D;³<ûT§ÿ /etc/gitconfig  öD;³<û(

, Windows mnö6Git TÊç $HOME Ê¯ÖØ)*FyÖ> C:\Users\$USER ÝD .gitconfig  «Ö(
Git <¢ÑT�ç /etc/gitconfig  «Ö6=ç¶Ñ MSys DÏÊ¯Ö61¹º Git É\ïDÊË|³(

vwxy

Ä¹ºÙ Git ùÄuD%)ÖEq><³PD|}Þ³c÷Ö¦l( ×¢uABC6JK¬)ä Git D,F®T
z|×l´ô6uKïTÇU$PD¬)^,Fö6¥Ár;ç

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

N^êÄ6GOz|1 --global  ïô6xKÄabçàC»¼)^6JKÌT£9P,Ämn°uâLE
F6 Git ®Tz|xl´ô( ÄP"}PòôôÊz|¥<D|}Þ³c÷Ö¦lÉ6Á],xäôÊÊ¯Ö»
¼ü@ --global  ïôDab#;³(

A: GUI ìî®T,%)^»¼É~�P;³×l´ô(

z.{|}

x8|}´ô-.<³ÙÅ6PÁ];³ÇÚ«o$1æ16Ä Git àCPcU´ôÉTÄ|ï( GOD;
³6Git Tz|ÍèmnÇÚD«o$1æ6ÃY> Vim( GOP"z|¥<D«o$1æ61G Emacs6Á]
×¢uç

$ git config --global core.editor emacs

WARNING

Vim + Emacs >¡ Linux c Mac 3´Ñ Unix Dmn°ñùø.Yz|Dð¼D«o$1
æ( GOPP×l$1æ®¥>A1wêøPz|D> Windows mn6xKÁéàC-
.GL, Git ö;³PíY|D$1æ( GOP¥<³$1æuK¥Èé Vim ê Emacs >
JK6Äïí»¼©#TPÁéTÙEÉÑ¿¥È\Ö(

~�tuxy

GO"CÜÊPD;³6Á]z| git config --list  ab#û*\@ Git ÄÉéç$D;³(
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$ git config --list
user.name=John Doe
user.email=johndoe@example.com
color.status=auto
color.branch=auto
color.interactive=auto
color.diff=auto
...

PÁéTk$BjD<ûÞ6JK Git T]¥<D«Öö§±<)ä;³Ø1Gç /etc/gitconfig  c
~/.gitconfig Ý( ×ÿFyÖ6Git Tz|ïç$D¬)ä<ûDíT)ä;³(

PÁ]Ã/cU git config <key> ç  #ÜÊ Git D~)ô;³

$ git config user.name
John Doe

ÄÅÇÉ
¤Pz| Git ÉàCÓ±~�6@°ÿ#AÁ]ç$ Git abDz|Ü÷ç

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

1G6C"Ó² config abDÜ÷6[¼

$ git help config

×labAá6JKPýÉý¦Á]z|ì£ààä( GOPs²Ü÷êøopD*V?¥Å|6PÁ]JK
, Freenode IRC ./æØ irc.freenode.net ÝD #git  ê #github  âé�ä~�( ×lâé.Y@°ãë,
è6#í®åÃ Git uKüÑ�ë(

ÑÖ
PùÄ-.P Git >JK¿Git cPÁéQ,z|DEöÅ'o²³mn@Lk·3ó(@1´oD1w( +
,6,PDäëmnöùÄÑ@1)ûéÅìèD Git 'o( >ÉPñóRS@0 Git D´&ÈÒ1(
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Git =>
bGPçé¦§)­#RS Git6o­q>PD¥&ï2( o­*VþÿP,z| Git Ùo²ÿìèöECz|
D²ÿ´oab( ,RSÙo­ÌT6PùÄéÅ;³uíów)äÈÉØrepositoryÝ¿ñóêføå­
ØtrackÝ«Ö¿S]ØstageÝê,FØcommit)r;( o­ÑESPçOGL;³ Git #é?äôD«Ö+«
Ö×Å¿GLèúìij¦N+/0Íè¿GLnoPDôÊDËÌ'o]À¥<,FØcommitsÝÜDªX¿
GLSPDòóÈÉG;ØpushÝ]ÀGL]PDòóÈÉ3±ØpullÝ«Ö(

ÄÅ Git Üá
@¹ÿ±² Git ôÊÈÉD#A( %)ÿ>,+@ôÊêÊ¯ÖQU\@«Ö$ Git ö± %&ÿ>])ä./æ
ÆÇ)ä+@D Git ÈÉ(

jàPâB5pä6Üá

GOPaïz| Git #P+@DôÊµ¼ãl6PçàCµUÄôÊÊ¯ucUç

$ git init

ÄabE!ì)äÞK .git  D2Ê¯6×ä2Ê¯À@PíówD Git ÈÉö\@Dyê«Ö6×l«Ö>
Git ÈÉDë¥( =>6,×äÉP6Åíµµ>u1)äíówDÍè6PDôÊ3D«Ö?ü@Ùå­(
(×¼ Git *F'l  #1wr:0Ñ$å .git  «Öíö¶À1Zl«ÖD´ô()

GOP>,)ä-.],«ÖD«ÖíØì¥>ì«ÖíÝöíów Git ÈÉ#µ¼'o²³DH6PùÄñó
å­×l«Öu,F( PÁÃ/ git add  ab#q+Päô«ÖDå­68T[¼ git commit  ,Fç

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

'TÅíNþ)wî¬)ãäbD!â( +,6P-.²$1)äq{·¸Øêøâ>å­Ýz¤¥ä«ÖD
Git ÈÉ(

ãåàP7Üá

GOP"Ó²)û-.],1D Git ÈÉDÕÖ6àGâ6P"K~äñ­ôÊêë¨WD)ûN6×ÉqC|
$ git clone  ab( GOPP{ïD VCS mnØàGâSubversionÝAøï6fÉM)ÖP\z|Dab
>"clone"ì¥>"checkout"( ×> Git k·Ñ{ï'o²³mnD)äBCòW6Git ÆÇD>Ä Git ÈÉ./
æ°Dª«\@`©6ì¥>µµj³ÙoPDìè\àC«Ö( ÄP[¼ git clone  abDÉP6ÇÚ;³
Öòó Git ÈÉöD¬)ä«ÖD¬)ä'o®EÙ3±Ö#( Eq°6GOPD./æDÁ°ºñ16PÃY
Á]z|âL)äÆÇÖ#D|}ç#Bì./æ°DÈÉØ78ÁéTÆÇ~l./æçDó@<³6=>\
@'oD`©J,6ò¼ ,./æ°ëì Git  Ý(

ÆÇÈÉDabáÅ> git clone [url]  (  àG6CÆÇ Git DÁ#ëÉ libgit26Á]|Ö½Dabç
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$ git clone https://github.com/libgit2/libgit2

×T,ÄÆÊ¯Ö!ì)äÞK Òlibgit2Ó DÊ¯6u,×äÊ¯Öíów)ä .git  «Öí6]òóÈÉ3
±Ö\@`©WU .git  «Öí68T]ö§±ís'oD«ÖDÕÖ( GOPµU$×äsìD libgit2  «
Öí6PTù+\@DôÊ«Ö-.,3½16r½qô3óT\Dñù+z|( GOP",ÆÇòóÈÉD
ÉP6¨ô:o¦ÈÉDÞ>6PÁ]z|GÖabç

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

×E[¼c°)äabã<DÍè6¥/,o¦!ìDÈÉÞ><K mylibgit (

Git ¾R:ÿ`©bcde( °½D12z|D> https://  de6¥/PÑÁ]z| git://  deêøz|
SSH bcde6àG user@server:path/to/repo.git  ( ,./æ°ëì Git  ETïð\@×lde,.
/æçGL;³z|6]À²ÿ#ÅÌÜDQö(

ABçqéèêÜá
+,ÅíÜ°@1)ä6qôÊD Git ÈÉ6u]×äÈÉö±*1\@«ÖDìèÕÖ( ëÖ#6P×l«Ö
ulÍ;6,Ùo1)äõáDÊËÌT6,Fo^rs$ÈÉ(

fvR6PìèÊ¯ÖD¬)ä«Ö®¥Ô«×¹ÿáàç-å­êDå­( -å­D«Ö>äxlÙúU1
'o²³D«Ö6,°)^õCö@ïíDv¯6,ìè)áÉÜT6ïíDáàÁé¤ÑDÍ;6-Í;ê-
WUS]k( ìèÊ¯öC-å­«Ö]ÔD\@{ï«Ö®YÑDå­«Ö6ïíx¥],Ñ°^õCDv
¯ö6Ñü@WUS]k( í^ÆÇ~äÈÉDÉP6ìèÊ¯öD\@«Ö®YÑ-å­«Ö6u¤ÑDÍ
;áà(

$1/~l«ÖÌT6eÑ¨°^,FTPPïíu1Í;6Git EïíËvK-Í;«Ö( Åíþ§E×lÍ
;/D«ÖWUS]k68T,F\@S]1DÍ;6GÇ"j(\]z| Git É«ÖD£aùîGÖç

Figure 8. ^_#{|iV}~
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~�ëszíde

CÊkZl«Ö¤ÑJKáà6Á]| git status  ab(  GO,ÆÇÈÉT01z|Çab6Tk$gh×
¢Dc*ç

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

×âÑP+,DìèÊ¯ãÄ¥û(hrHâ6\@-å­«Ö,°^,FT®DÙr;/( ÇÔ6°½D´
ô?üÑ6ÄÆÊ¯Öü@*+âL¤ÑDå­áàDs«Ö6ò` Git T,×3û*#( íT6Äab?»O
1ÄÆ\,G¾6uëüP×äG¾<òó./æ°PùDG¾ü@ 5( +,6G¾Þ> ÒmasterÓ,×>Ç
ÚDG¾Þ( Åí, Git G¾  Tòñ89G¾+É|(

+,6¨Åí,ôÊÖ!ì)äsD README «Ö( GOÌÆu¥],×ä«Ö6z| git status  ab6P
Ek$)äsDDå­«Öç

$ echo 'My Project' > README
$ git status
On branch master
Untracked files:
Ê (use "git add <file>..." to include in what will be committed)

Ê   README

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

,áàêëöÁ]k$sìD README «Ö*+, Untracked files  Ö½( Då­D«Ö!îz Git ,ÌÆ
DõCØ,FÝöü@×l«Ö±Git ¥T¨yEÌúUå­¡h6CÇPÑÑ¢¢¦ëüïÒÅàCå­Ä«
ÖÓ6 ×¢D¤l¨P¥y£ME£oD&µ³«Öê{ï¥"Ùå­D«Ö¶Àµ#( ¥/+,D12ö6
Åí{q"Cå­ãl README ×ä«Ö(

ìîèzí

z|ab git add  ñóå­)ä«Ö(  \]6Cå­ README «Ö6»¼ç

$ git add README

ÇÉN»¼ git status  ab6Tk$ README «Ö-Ùå­6u¤ÑS]áàç
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$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   new file:   README

çC, Changes to be committed  ×¼Ö½D6qâÑ>-S]áà( GOÇÉ,F6xKÄ«ÖÇÉÇ
ÎD'oEÙÉ],ËÌv¯ö( PÁéT"©ÌÆÅíz| git init  Tq»¼1 git add (files)  a
b6ñóå­ÄÆÊ¯ÖD«Ö(  git add  abz|«ÖêÊ¯Dè¤èK×`±GO×`>Ê¯Dè¤6Ä
abE~Ù¦å­ÄÊ¯ÖD\@«Ö(

ïñóòôzí

+,Åí#Í;)ä-Ùå­D«Ö( GOPÍ;1)äÞK CONTRIBUTING.md D-Ùå­D«Ö68T»
¼ git status  ab6Tk$Ö½*Vç

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

Ê   new file:   README

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

Ê   modified:   CONTRIBUTING.md

«Ö CONTRIBUTING.md *+, Changes not staged for commit  ×¼Ö½6âÑ-å­«ÖD*Vù
£1<w6=?ü@W$S]k( CS]×^rs6àC»¼ git add  ab( ×>ä:yéabçÁ]|ïñ
óå­s«Ö6êøò-å­D«ÖW$S]k6?é|ÑíuÉò@?@D«ÖËvK-wDáà3( E×
äablwKÒxn*V$Ö)^,FöÓì¥>ÒE)ä«Öxn$ôÊöÓCrníð(  +,¨Åí»¼
git add  E"CONTRIBUTING.md"W$S]k68TNkk git status  Dc*ç
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$ git add CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   new file:   README
Ê   modified:   CONTRIBUTING.md

+,¹ä«Ö®-S]6Ö^,FÉqT)uv¯$ÈÉ( b<ÇÉ6P"C, CONTRIBUTING.md 3Nnã
öî6 Bs$1]°T6r½ü,F( ¥/K¥6N»¼ git status  kkç

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

Ê   new file:   README
Ê   modified:   CONTRIBUTING.md

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

Ê   modified:   CONTRIBUTING.md

`KpEt +, CONTRIBUTING.md «Ö<É*+,S]k+ÇS]k( ×`KÁéut üÔ6q{° Git ç
¥/S]1P»¼ git add  abÉD'o6 GOP+,,F6 CONTRIBUTING.md D'o>PíT)^»¼
git add  abÉDxä'o6ì¥>P»¼ git commit  É6,ìèÊ¯öDÄÆ'o( \]6»¼1 git
add  ÌT7è1ÍxD«Ö6àCBs»¼ git add  òís'oBsS]©#ç

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

Ê   new file:   README
Ê   modified:   CONTRIBUTING.md
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de;ö

git status  abDc*¬Gòñ6={|¦@lÛÜ( GOPz| git status -s  abê git status
--short  ab6PE²$)ÿrK§¨DáÅc*( »¼ git status -s  6áàêëc*GÖç

$ git status -s
ÊM README
MM Rakefile
A  lib/git.rb
M  lib/simplegit.rb
?? LICENSE.txt

sxnDDå­«ÖÆ½@ ??  Ëv6sxn$S]köD«ÖÆ½@ A Ëv6Í;/D«ÖÆ½@ M Ëv( P
Áéö!$1 M @¹äÁ]*+D|³6*+,©ªD M üOÄ«ÖÙÍ;1=>?üWUS]k6*+,«¬
ªD M üOÄ«ÖÙÍ;1uWU1S]k( 1G6°½Dáàêë»Oç README «Ö,ìèkÙÍ;1=
>?ü@EÍ;TD«ÖWUS]k, lib/simplegit.rb  «ÖÙÍ;1uEÍ;TD«ÖWU1S]k( ì
Rakefile  ,ìèkÙÍ;u,F$S]kT7,ìèköÙÍ;16\],S]k+ìèk®@Ä«ÖÙÍ;
1Dv¯(

õúzí

)*Åí±T@l«Ö£àúU Git Dãl6Ñ¥}~ïí±*+,Då­«Öûü( ÃY®>l¨y£oD«
Ö6àGI­«Ö6êø$h/óö!ìD®É«Ö3( ,×ÿFyÖ6ÅíÁ]!ì)äÞK .gitignore
D«Ö6û*Cé?D«Ö×Å( #k)äq{D12ç

$ cat .gitignore
*.[oa]
*~

%)¼ëü Git é?\@] .o  ê .a  Å¯D«Ö()*×gP_«Ö+]Ú«Ö®>$h/óö*+D( %&
¼ëü Git é?\@]°±?Ø~ÝÅ¯D«Ö69:«o$1ÑÖØàG EmacsÝ®|×¢D«ÖÞQ]²
o( ÇÔ6PÁé?àCé? log6tmp êø pid Ê¯6]À¨y£oD«Ú33( C³o)ñóq<³ü
.gitignore «ÖDS¡6]CE#0,F×g£|D«Ö(

«Ö .gitignore  DáÅê¡GÖç

¥ \@ì¼êø] ´  ñµD¼®TÙ Git é?(

¥ Á]z|ËrD glob ×Å¶;(

¥ ¶;×ÅÁ]]Ø / Ýñµ÷ø~Ù(

¥ ¶;×ÅÁ]]Ø / ÝÅ¯äôÊ¯(

¥ Cé?äô×Å]ÔD«ÖêÊ¯6Á],×ÅÆn°t·¸Ø ! Ý±"(

\¹D glob ×Å>ä shell \z|Diw1DQ`ü Å( º¸Ø * Ý¶;»äê:äâ!>?± [abc]  ¶;
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âL)äû,#·¸öD>?Ø×ä12CK¶;)ä a6CK¶;)ä b6CK¶;)ä cÝ±ó¸Ø ?
Ýç¶ ;)äâ!>?±GO,#·¸öz|¼MèG½¹ä>?6üO\@,×¹ä>?¡h*D®Á]¶;
ØàG [0-9]  üO¶;\@ 0 $ 9 D`>Ý( z|¹äº¸Ø * ) üO¶;â!öÜÊ¯6àG`a/**/z` Á]¶
; a/z , a/b/z  ê `a/b/c/z`3(

ÅíNk)ä .gitignore «ÖD12ç

# no .a files
*.a

# but do track lib.a, even though you're ignoring .a files above
!lib.a

# only ignore the TODO file in the current directory, not subdir/TODO
/TODO

# ignore all files in the build/ directory
build/

# ignore doc/notes.txt, but not doc/server/arch.txt
doc/*.txt

# ignore all .pdf files in the doc/ directory
doc/**/*.pdf

TIP
GitHub @)ä¬GòñD}P`¬ÿôÊÀ¦¾D .gitignore  «Öûü6PÁ],
https://github.com/github/gitignore  ç$ï.

�ùóïñûüïñ7òô

GO git status  abDc*PÑP#â/Ñ×É6P"Èéî¿Í;1JK¦#6Á]| git diff  ab(
'TÅíTòñïð git diff 6PÁéÃYT|ï#pú×¹äó(çÄÆuDZlrs?ü@S]t @Z
lrs-.S]©#r½ü1Ö^,Ft õã git status  -.Ã/,ãùÀÖû*«ÖÞD#Åpú1×ä
ó(6 git diff  EÃ/«ÖúûDáÅ»Oî¿Zl¼ù£1;<(

bGN^Í; README «ÖTS]68T$1 CONTRIBUTING.md «ÖTc¥S]6 »¼ status  abETk
$ç
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$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   modified:   README

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

Ê   modified:   CONTRIBUTING.md

CÊkeDS]D«Örs1ZlFG6¥n×`^ëcU git diff ç

$ 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.
ÊPlease include a nice description of your changes when you submit your
PR;
Êif we have to read the whole diff to figure out why you're contributing
Êin 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.

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

ÇabàãD>ìèÊ¯öÄÆ«Ö+S]kÐõCÌÜDªX6 Ñq>Í;ÌT?ü@S]©#D<w*
V(

¤CÊk-S]DECxn$Ö^,F3D*V6Á]| git diff --cached  ab(ØGit 1.6.1 ÀrM'o
?é9z| git diff --staged 6gO>ã<D6=rüvl(Ý
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$ git diff --staged
diff --git a/README b/README
new file mode 100644
index 0000000..03902a1
--- /dev/null
+++ b/README
@@ -0,0 +1 @@
+My Project

fö!6git diff oSç»OeDS]D;y6ì¥>¨°^,F]#\uD\@;y( \]@ÉPP)Ö2S
]1\@rs/D«ÖT6»¼ git diff  TüJKÑü@6q>×ä'J(

¡ÌÆâD6S] CONTRIBUTING.md TN$16»¼ git status  Tk$S]ÆTD¹ä'o( GOÅí
Dì9Øbçc*Ýk©#GÖç

$ git add CONTRIBUTING.md
$ echo '# test line' >> CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   modified:   CONTRIBUTING.md

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

Ê   modified:   CONTRIBUTING.md

+,»¼ git diff  kS]ÆTD<wç

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

ÊSee our [projects
list](https://github.com/libgit2/libgit2/blob/development/PROJECTS.md).
+# test line
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8T| git diff --cached  Êk-.S]©#D<wçØ--staged + --cached ><:ÁÝ

$ 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.
ÊPlease include a nice description of your changes when you submit your
PR;
Êif we have to read the whole diff to figure out why you're contributing
Êin 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.

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

NOTE

Git Diff #�_QO

,opö6Åíz| git diff  #GÂ«ÖªX( =>6GOP;!Ã/º»wD#Åê{ï
áÅc*#ÅDH6Á]z| git difftool  ab#| Araxis 6emerge ê vimdiff 3ÑÖc
* diff GÂÅO( z| git difftool --tool-help  ab#kPDmn¾RZl Git Diff Ã
Ö(

 ¡éè

+,DS]kÐ-.r½ÄÄÁ],F1( ,ÇÌÆ6f)ôC{Ú?@JKÍ;/DêsìD«Ö?ü@
git add  /6ò`,FDÉP¥Tv¯×l?üS]©#D<w( ×lÍ;/D«ÖçQÉ,o¦Á°( \
]6¬^r½,FÆ6c| git status  kÖ6>¥>®-S]©#16  8TN»¼,Fab git
commit ç

$ git commit

×ÿ#ÅTÞy«o$1æ]RcUo^,FDâÑ( (ÇÚTÞ| shell Dì9<û $EDITOR \äôDÑÖ6
)*®> vim ê emacs(Ä8ÑÁ]BC ©§  ïðD#Å6z| git config --global core.editor  a
b<ôP;!D$1ÑÖ(Ý

$1æT»OghÖ½D«o´ôØo1ï| Vim DÅ»#ÅûOÝç
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# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Changes to be committed:
#   new file:   README
#   modified:   CONTRIBUTING.md
#
~
~
~
".git/COMMIT_EDITMSG" 9L, 283C

Á]k$6ÇÚD,FOô¶ÀíT)^»¼ git status  Dc*6W,öî¼36_Ôñµ?@)ì¼6-
PcU,FâÑ( PÙzÁ]0ñ×löî¼6¥/ÉzÑü0m6:Ûé~Pp"©×^rsD*V@Z
l( (GO"CròñDPÍ;1Zl*VD,O6Á]| -v  ïô6×TEP\uD;<D diff c*W$$1
æö]ìzPÈéo^,Fî¿u1ZlÍ;(Ý ä*$1æÉ6Git TÆñöî¼6|PcU,F®´´ô£
o)^,F(

_Ô6PÑÁ], commit  abTxn -m ïô6E,F´ôcabW,<)¼6GÖ\Oç

$ git commit -m "Story 182: Fix benchmarks for speed"
[master 463dc4f] Story 182: Fix benchmarks for speed
Ê2 files changed, 2 insertions(+)
Êcreate mode 100644 README

ü6+,P-.!ì1%)ä,FÆ Á]k$6,FTïTëüP6ÄÆ>,ZäG¾Ø master Ý,FD6o
^,FDÙâ SHA-1 9å+>JKØ 463dc4f Ý6]À,o^,Fö6@:Û«ÖÍx/6:Û¼xn+ô;
/(

fvR6,FÉv¯D>W,S]kÐDõC( âL?DS]DJ8QR-Í;áà6Á],Ö^,FÉúU
'oãl( ¬)^»¼,FÍè6®>PPôÊè)^õC6]TÁ]p$×äáà6êøµ¼àã(

¢£¤vïñ¥¦

 õãz|S]kÐD#ÅÁ]åMr½C,FDñ(6=@ÉP×Ku?»ÛÜ( Git ,-1)ä[/z|S
]kÐD#Å6 çC,,FDÉP6ª git commit  n° -a  ïô6Git qT¨yò\@-.å­/D«ÖS]
©#)u,F6]ì[/ git add  §kç
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$ git status
On branch master
Changes not staged for commit:
Ê (use "git add <file>..." to update what will be committed)
Ê (use "git checkout -- <file>..." to discard changes in working
directory)

Ê   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
Ê1 file changed, 5 insertions(+), 0 deletions(-)

k$1Çt,FÌÆ¥NàC git add  «ÖÒCONTRIBUTING.mdÓ1(

§¨zí

 C] Git öIC~ä«Ö6qyêC]-å­«ÖòjöICØ{g¦â6>]S]kÐICÝ68T,F(
Á]| git rm  abÙoÇôìè6uõ´]ìèÊ¯öôCäôD«Ö6×¢]Tq¥T*+,Då­«Öò
jö1(

GOç>ij¦]ìèÊ¯öÜìôC«Ö6»¼ git status  ÉqT, ÒChanges not staged for
commitÓ FGØÑq> ÄpZÅÇ Ýk$ç

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

Ê       deleted:    PROJECTS.md

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

8TN»¼ git rm  v¯Ç^IC«ÖDÍèç
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$ git rm PROJECTS.md
rm 'PROJECTS.md'
$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   deleted:    PROJECTS.md

Ö)^,FÉ6Ä«Öq¥NúU'oãl1( GOôCÌÆÍ;/uK-.W$S]kÐDH6`yêC|
ê³ôCïô -f Øhöç1 force D\>ÈÝ( ×>)ÿ¹zòW6|Ñ÷ø0ô?ü@xn$õCD`©6
×¢D`©¥éÙ Git új(

_Ô)ÿFy>6Åí"ò«Ö] Git ÈÉöôCØÉ1]S]kÐICÝ6=J8}~QÉ,ÄÆìèÊ¯
ö( hrHâ6P"¨«ÖQÉ,Á°6=>u¥"¨ Git [\å­( ÄPÊvxn .gitignore  «Ö6¥á
Mò)äA_DI­«Öê)Ë .a  ×¢D$h£o«Öxn$S]kÉ6×)uAÌ{@|( K $×)Ê
D6z| --cached  ïôç

$ git rm --cached README

git rm  abT½Á]û*«ÖêøÊ¯DÞ>6ÑÁ]z| glob  ×Å( à#âç

$ git rm log/\*.log

ö!$º¸ *  ÌÆD"ÍÎ \ 6 JK Git @ï¨WD«Ö×Åiû¶;#Å6\]Åí¥| shell #~Ïûñ(
ÇabôC log/  Ê¯ÖiûÞK .log  D\@«Ö( ghDàGç

$ git rm \*~

ÄabKôC] ~ Å¯D\@«Ö(

§©zí

 ¥¡{ïD VCS mn6Git u¥»Åå­«ÖIyÍè( GO, Git öBaÞ1~ä«Ö6ÈÉö]^DT`
©u¥T¿+*×>)^;ÞÍè( ¥/ Git ÇYÐÑ6ïTGÑ*ÝÞù£1JK6öÑî¿>GLu$D6
Åí'TNÒ(

x8GÇ6ÄPk$ Git D mv abÉ)ôTùú¥-( C, Git öP«Ö;Þ6Á]×Kuç

$ git mv file_from file_to

ïTÃGÓî*QYìè( q{°61RÇÉÊkáà´ô6ÑTÑ¢£0¦k$0ÑBaÞÍèDâÑç
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$ git mv README.md README
$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   renamed:    README.md -> README

{q6»¼ git mv  qãÄÑ»¼1Ö½°ãabç

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

GÇGñÍè6Git ÑT!Ò$×>)^;Þ6\]¥ãLÿ#ÅÅO®)¢( ¹ø¢)Dk·>6 mv >)ã
abì_)ÿ#ÅàC°ãab6^ë| git mv  öR²:( ¥/@ÉP|{#ìî&¤l;ÞDH6Cv²
,,FÆôCµD«ÖÞ6NxnsD«ÖÞ(

�ù ¡ª<
,,F1¤¥rs67êøÆÇ1~äôÊÌT6PÑ9"pÔÖ,FËÌ( Ùo×äâ/íijì7@gD
ìî> git log  ab(

ëÖ#D12T|ÅßÕ|ÑçOD simplegit ôÊ6 »¼Ö½DabÓ±ÄôÊ­XYç

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

8T,ÇôÊö»¼ git log6ùÄTk$Ö½Dc*ç
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$ git log
commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:   Mon Mar 17 21:52:11 2008 -0700

Ê   changed the version number

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

Ê   removed unnecessary test

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

Ê   first commit

ÇÚ¥|âL×`DH6 git log  TB,FÉÜû*\@Drs6íöDrsÖ,í°½( QGP\k$D6
×äabTû*¬ä,FD SHA-1 9å+¿èøDÞ>+ö2÷Ö¦l¿,FÉÜ]À,FâÑ(

git log  @9:ïôÁ]~�P-�P\CçD,F6 ëÖ#ÅíïðlíY|D(

)äY|Dïô> -p 6|#»O¬^,FD*VªX( PÑÁ]n° -2  #µ»Oíö¹^,Fç
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$ git log -p -2
commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:   Mon Mar 17 21:52:11 2008 -0700

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

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

Ê   removed unnecessary test

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index a0a60ae..47c6340 100644
--- a/lib/simplegit.rb
+++ b/lib/simplegit.rb
@@ -18,8 +18,3 @@ class SimpleGit
Ê    end

Êend
-
-if $0 == __FILE__
-  git = SimpleGit.new
-  puts git.show
-end
\ No newline at end of file

ÄïôC1»O´o´ôÌÔ6?®´1¬^ commit D<w( Äµ¼XY×Ê6êøõúno~äëÚ,F
D commit \´#D<wDÉP6×ä×`qÇY@|1( PÑÁ]K git log  ®´)mûD±ÅWïô(
àGâ6GOP"k$¬^,FDi?DnL´ô6PÁ]z| --stat  ïôç
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$ git log --stat
commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:   Mon Mar 17 21:52:11 2008 -0700

Ê   changed the version number

ÊRakefile | 2 +-
Ê1 file changed, 1 insertion(+), 1 deletion(-)

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

Ê   removed unnecessary test

Êlib/simplegit.rb | 5 -----
Ê1 file changed, 5 deletions(-)

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

Ê   first commit

ÊREADME           |  6 ++++++
ÊRakefile         | 23 +++++++++++++++++++++++
Êlib/simplegit.rb | 25 +++++++++++++++++++++++++
Ê3 files changed, 54 insertions(+)

QGP\k$D6 --stat  ïô,¬^,FDÖ½û*\@ÙÍ;/D«Ö¿@:Û«ÖÙÍ;1]ÀÙÍ;/
D«ÖDZl¼ÙICê>xn1( ,¬^,FDíT?@)ä±Å(

_Ô)äY|Dïô> --pretty ( ×äïôÁ]äôz|¥<ÑÇÚáÅD#ÅûO,FËÌ( ×äïô@
)l*ìD2ïô-Pz|( àG| oneline  E¬ä,FW,)¼»O6ÊkD,F`A_ÉÇY@|( _Ô
?@ short 6 full  + fuller  Á]|6ûOD´ôê:êÛ@l¥<6f¨WyÜqØ)ÖkkgOGL(

$ git log --pretty=oneline
ca82a6dff817ec66f44342007202690a93763949 changed the version number
085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7 removed unnecessary test
a11bef06a3f659402fe7563abf99ad00de2209e6 first commit

=í@!âD> format6Á]ô³C»ODv¯áÅ( ×¢Dc*PTî,±GÂáÔ@|ÙÑÙJKPÈé
c*DáÅ¥Týz Git Drsìù£;<ç
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$ git log --pretty=format:"%h - %an, %ar : %s"
ca82a6d - Scott Chacon, 6 years ago : changed the version number
085bb3b - Scott Chacon, 6 years ago : removed unnecessary test
a11bef0 - Scott Chacon, 6 years ago : first commit

git log --pretty=format  Y|Dïô  û*1Y|DáÅÚ|?ÇAÀ{XüD!:(

Table 1. git log --pretty=format  ÉÑ#Öd

«¬ ­®

%H ,FP_ØcommitÝDÙâ=}>@

%h ,FP_Di¼=}>@

%T ÛP_ØtreeÝDÙâ=}>@

%t ÛP_Di¼=}>@

%P ÜP_ØparentÝDÙâ=}>@

%p ÜP_Di¼=}>@

%an èøØauthorÝDÞ>

%ae èøDö2÷Ö¦l

%ad èøÍxIîØÁ]| --date= ïôô³áÅÝ

%ar èøÍxIî6B:¨]ÆD#Å»O

%cn ,FøØcommitterÝDÞ>

%ce ,FøDö2÷Ö¦l

%cd ,FIî

%cr ,FIî6B:¨]ÆD#Å»O

%s ,FâÑ

P)ôÝè mÜ  + áàÜ  ÌÜÝÞ@Lª·6 {qèøäD>q{è*Í;Dë6,FøäD>íTEÇì
èoO,F$ÈÉDë( \]6ÄPK~äôÊùòúû68T~äLMoúEPDúûuUôÊÉ6Pq>
èø6ìxäLMoúq>,Fø( ÅíT, GòÅ Git  Nòñïð¹øÌÜDñ ª·(

Ä oneline ê format c_)ä log  ïô --graph  Åíz|ÉÌ{@|( ×äïôxn1)lASCII>?@#
»_¦ûOPDG¾¿íuËÌç
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$ git log --pretty=format:"%h %s" --graph
* 2d3acf9 ignore errors from SIGCHLD on trap
*  5e3ee11 Merge branch 'master' of git://github.com/dustin/grit
|\
| * 420eac9 Added a method for getting the current branch.
* | 30e367c timeout code and tests
* | 5a09431 add timeout protection to grit
* | e1193f8 support for heads with slashes in them
|/
* d6016bc require time for xmlschema
*  11d191e Merge branch 'defunkt' into local

×ÿc*gØT,ÅíÖ)­RÙG¾cíu]T<²rn@>(

]°ç>ijïð1)l git log  ab¾RDïô( git log  DY|ïô  û*1ÅíÊÆÍÀ$D+üÍÀ
$Dïô6]Àïí>GL®Þ log abDc*Dç

Table 2. git log  #ÉÑÖd

«¬ ­®

-p BúûáÅ»O¬ärsÌÜDªX(

--stat »O¬^rsD«ÖÍ;nL´ô(

--shortstat ç»O --stat öíTD¼`Í;xnICnL(

--name-only µ,,F´ôT»O-Í;D«Öòj(

--name-status »Osm¿Í;¿ôCD«Öòj(

--abbrev-commit µ»O SHA-1 DÆªä>?6ìÇ\@D 40 ä>?(

--relative-date z|ã¼DãPÉÜ»OØàG6Ò2 weeks agoÓÝ(

--graph »O ASCII º»üODG¾íuËÌ(

--pretty z|{#áÅ»OËÌ,F´ô(Á|Dïô¶· oneline6short6full6fuller +
formatØTåäôáÅÝ(

¯0°±²³

C1ô³c*áÅDïôÌÔ6 git log  ?@9:ÇYq|D¶³c*pßDïô6Ñq>çc*FG,F´
ô( ÌÆP-.k$/ -2  16ïç»OíöD¹ã,F6 q{°6×> -<n>  ïôDÇA6{öD n Á]>â
Lâ`6üOµ»OíöD¤¥ã,F( ¥/qØöÅí>¥ß|×äïôD6Git ,c*\@,FÉT¨yÄ
|G}óg6\]P)^çTk$)}D*V(

_Ô?@BCÉÜè¶³Dïô6àG --since  + --until  ÑA@|( 1G6Ö½Dabû*\@íö¹ù
*D,Fç

$ git log --since=2.weeks
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×äabÁ],:ÿáÅÖìè6àGâî¿D~)5 "2008-01-15" 6êø>ãP¦:¨]Æ "2 years 1
day 3 minutes ago" (

?Á]ª*¤¥-.ãÖ6û*?íD,F( | --author  ïô»OäôèøD,F6| --grep  ïô-.,
FâÑöD0à>( Øfö!6GOC²$<É)á×¹äïô-.ãÖD,F6qyê| --all-match  ï
ô(ò`6)áâ!)äãÖD,F®TÙ¶;*#Ý

_)äÇY@|Dâïïô> -S 6Á]û*xlxnêIC1~l>?@D,F( àGâ6P"ç*xnêI
C1~)äòôã`DÉ|D,F6PÁ]×¢z|ç

$ git log -Sfunction_name

íT)äAq|D git log  ïô>è¤ØpathÝ6 GOç0M~l«ÖêøÊ¯DËÌ,F6Á], git log
ïôDíTäôïíDè¤( JK>W,íT|³°Dïô6\]|¹ä¼MèØ--Ý½ñÌÆDïô+T½¶
ôDè¤Þ(

, ¶³ git log  c*Dïô  öû*1Y|Dïô

Table 3. âS git log  äã#Öd

«¬ ­®

-(n) µ»OíöD n ã,F

--since , --after µ»OäôÉÜÌTD,F(

--until , --before µ»OäôÉÜÌÆD,F(

--author µ»Oäôèøã0D,F(

--committer µ»Oäô,Føã0D,F(

--grep µ»OÀäô0à>D,F

-S µ»OxnêIC1~ä0à>D,F

#k)äq{D126GOCÊk Git ÈÉö62008 3 10 2îÜ6Junio Hamano ,FD=DíuDäK«
Ö6Á]|Ö½DÊåabç

$ git log --pretty="%h - %s" --author=gitster --since="2008-10-01" \
Ê  --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
f563754 - demonstrate breakage of detached checkout with symbolic link
HEAD
d1a43f2 - reset --hard/read-tree --reset -u: remove unmerged new paths
51a94af - Fix "checkout --track -b newbranch" on detached HEAD
b0ad11e - pull: allow "git pull origin $something:$current_branch" into an
unborn branch

,ö 40000 ã,Fö6°½Dc*µû*1?íãÖD 6 ãv¯(
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´µQR
,âL)äõá6P®@Áé"CNO~lÍè( ×36ÅíETRSªäNOP\uÍ;D´oìî( ö
!6@lNOÍè>¥ÁBD( ×>,z| Git D/óö6TJKÍèÇ0ìQéÌÆDìèÆÇDÛ@Dªä
¦#Ì)(

@ÉPÅí,FÙ1]ù+æñ1ªä«Öü@xn6êø,F´ôÇ/1( ÇÉ6Á]»¼´@ --amend  ï
ôD,FabJKBs,Fç

$ git commit --amend

×äabTES]köD«Ö,F( GO¨°^,F]#P?DuâLÍ;Ø1G6,°^,FTç°[¼1
ÇabÝ6xKõCTQR¥<6ìP\Í;Dç>,F´ô(

«o$1æÞyT6Á]k$ÌÆD,F´ô( $1TQ]T§ÿ'#D,F´ô(

1G6P,FTù+Êv1S]~làCDÍ;6Á]¡Ö½×¢Íèç

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

íbPçT@)ä,F - %&^,FEXè%)^,FDÅO(

Åµïñ7zí

ëÖ#D¹äá(çOGLÍèS]kÐcìèÊ¯ö-Í;D«Ö( ×lab,Í;«ÖáàD<É6ÑT
,OGLNOÍè( 1G6P-.Í;1¹ä«ÖuK"CEïíèK¹^Ê0DÍ;,F6=>ü!Ô¦c
U1 git add *  S]1ïí¹ä( GLç±OS]¹äöD)äut git status  ab,O1Pç

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

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

, ÒChanges to be committedÓ «>QÖ#6,Oz| git reset HEAD <file>...  #±OS]( \
]6ÅíÁ]×¢#±OS] CONTRIBUTING.md «Öç
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$ git reset HEAD CONTRIBUTING.md
Unstaged changes after reset:
M   CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   renamed:    README.md -> README

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

Ê   modified:   CONTRIBUTING.md

×äab@:éÝè6=>©è|1( CONTRIBUTING.md «Ö-.>Í;DS]Dáà1(

NOTE
78,Ä|Én° --hard  ïô "¶ b git reset  oK)äMËDabØhöçÁéQéì
èÊ¯ö\@ÄÆµßÆÇÆÝ6=o1öìèÊ¯*D«Öu¥TÙÍ;( ¥nïô¦Ä|
git reset  u¥MË Ñ ïçTÍ;S]kÐ(

$ÊÆKø×ä,ÝDÄ|q>PàCP git reset  ab1wDzF(ÅíET, B³êë  ö1w reset  D
r:ñ(]ÀGL*+ïu)l6Q@>DE(

´µ·zí7òô

GOPu¥"QÉP CONTRIBUTING.md «ÖDÍ;`Kìt PÄGL#R¦NOÍ; - Eï?'o°^,F
ÉD¢2ØêøíÆÇÙD¢26êøíòïWUìèÊ¯ÉD¢2Ýt î»D>6 git status  Ñëü1P
ùÄGLu( ,íT)ä12ö6DS]kÐ>×¢ç

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

Ê   modified:   CONTRIBUTING.md

ïÇYòï¦ëü1PGLNOÌÆ\uDÍ;( ¨Åí#BC,O[¼ç
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$ git checkout -- CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
Ê (use "git reset HEAD <file>..." to unstage)

Ê   renamed:    README.md -> README

Á]k$xlÍ;-.ÙNO1(

IMPORTANT
PàCÈé git checkout -- [file]  >)äMËDab6×ABC( PPxä«
ÖuDâLÍ;®TOÇ - Pç>ÕÖ1_)ä«Ö#§ÿï( CÇP{qòï¥"C
xä«Ö16ò`¥Cz|×äab(

GOPJ8"QÉPxä«Öu*DÍ;6=>+,J8àCNO6ÅíET, Git G¾  ïðQ]µßcG¾±
×lÃY>rüDuA(

vR6, Git öâL åáà#  45ª«±>Á]újD( ôöxlÙôCDG¾öD,Fêz| --amend  ï
ô§ÿD,FÑÁ]újØ¦§ `©új  1w`©újÝ( 8ì6âLPD,FD45ÆÇTAÁéNÑç¥
$1(

¸¹Üá7¤v
K1é,â! Git ôÊ°dè6PàCÈéGLãl¨WDòóÈÉ( òóÈÉ>äâã,Jòäê{#äaö
DPDôÊD'oÉ( PÁ]@üªäòóÈÉ6ÃY@lÈÉPPç§6@l`Á]§Ç( c#ëdèÍÀ
ãlòóÈÉ]ÀÏ©àCG;ê3±`©( ãlòóÈÉ¶·1wGLxnòóÈÉ¿IC£gDòóÈ
É¿ãl¥<DòóG¾uô:ïí>òÙå­33( ,o(ö6ÅíEïð)FGòóãlD{é(

�ù¸¹Üá

GO"ÊkP-.;³DòóÈÉ./æ6Á]»¼ git remote  ab(  ïTû*PäôD¬)äòó./æ
DiÇ( GOP-.ÆÇ1¨WDÈÉ6xKöÛùÄék$ origin - ×> Git ªPÆÇDÈÉ./æDÇÚÞ
>ç

$ git clone https://github.com/schacon/ticgit
Cloning into 'ticgit'...
remote: Reusing existing pack: 1857, done.
remote: Total 1857 (delta 0), reused 0 (delta 0)
Receiving objects: 100% (1857/1857), 374.35 KiB | 268.00 KiB/s, done.
Resolving deltas: 100% (772/772), done.
Checking connectivity... done.
$ cd ticgit
$ git remote
origin
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PÑÁ]äôïô -v 6T»OàC§ÇòóÈÉz|D Git Q]DiÇc{PùD URL(

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

GOPDòóÈÉ¥ø)ä6ÄabTEïízFû*( 1G6cªädèøíèD6õ@:äòóÈÉDÈ
Ék©#¡Ö½×¢ç

$ cd grit
$ git remote -v
bakkdoor  https://github.com/bakkdoor/grit (fetch)
bakkdoor  https://github.com/bakkdoor/grit (push)
cho45     https://github.com/cho45/grit (fetch)
cho45     https://github.com/cho45/grit (push)
defunkt   https://github.com/defunkt/grit (fetch)
defunkt   https://github.com/defunkt/grit (push)
koke      git://github.com/koke/grit.git (fetch)
koke      git://github.com/koke/grit.git (push)
origin    git@github.com:mojombo/grit.git (fetch)
origin    git@github.com:mojombo/grit.git (push)

×¢ÅíÁ]öõ3±{öâL)ä|}Dêë( ÇÔ6Åí_d?T@~lòóÈÉDG;d¶678Åí
ÊÆ?¥T,Çïð(

ö!×lòóÈÉz|1¥<Dde±ÅíET, ,./æ°ëì Git  ö1w0ÑïíDr:´ô(

^_¸¹Üá

Å,ÌÆD­(ö-.,$uûO1GLxnòóÈÉDO16¥/×3EëüPGLÑ{¦u$×):(  »
¼ git remote add <shortname> <url>  xn)äsDòó Git ÈÉ6<Éäô)äPÁ]öõÉ|Di
Çç

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

+,PÁ],ab¼öz|>?@ pb  #Xèâä URL( 1G6GOP"3± Paul DÈÉö@=Pü@D´
ô6Á]»¼ git fetch pb ç
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$ 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
Ê* [new branch]      master     -> pb/master
Ê* [new branch]      ticgit     -> pb/ticgit

+, Paul D master G¾Á],o¦Ã/ pb/master  mó$ - PÁ]Eïíu$¨WD~äG¾ö6êøGO
P"CÊkïDH6Á]Ü*)ääSÄ:Do¦G¾( ØÅíET, Git G¾  öòñïðJK>G¾]ÀG
Lz|G¾(Ý

l¸¹Üá5ºÅ»¼Å

qGí]\¼6]òóÈÉöÓ²`©6Á][¼ç

$ git fetch [remote-name]

×äabTmóòóÈÉ6]ö3±\@P?ü@D`©( [¼ÙoT6PETõ@xäòóÈÉö\@G¾
DÉ|6Á]ýÉíuêÊk(

GOPz| clone  abÆÇ1)äÈÉ6abT¨yE{xnKòóÈÉuÇÚ] ÒoriginÓ KiÇ( \
]6 git fetch origin  Tð±ÆÇØê°)^ð±ÝTsG;D\@ìè( yêö! git fetch  abTE
`©3±$PDo¦ÈÉ - ïu¥T¨yíuêÍ;PÄÆDìè( Är½üÉPyêÜyE{íuUPDì
è(

GOP@)äG¾<³Kå­)äòóG¾Ø¦§Ö)(c Git G¾  1wr:´ôÝ6Á]z| git pull  a
b#¨yDð±8TíuòóG¾$ÄÆG¾(  ×PP#âÁé>)ärijêrñ.Dìèðó±ÇÚFy
Ö6 git clone  abT¨y<³o¦ master G¾å­ÆÇDòóÈÉD master G¾Øê¥ã>JKÞ>DÇ
ÚG¾Ý( »¼ git pull  ÃYT]ííÆÇD./æ°ð±`©u¨yJKíu$ÄÆ\,DG¾(

½¾ê¸¹Üá

ÄP"G�PDôÊÉ6yêE{G;$°î( ×äabAijç git push [remote-name] [branch-
name] (  ÄP"CE master G¾G;$ origin  ./æÉØN^âÑ6ÆÇÉÃYT¨y~P<³üx¹ä
Þ>Ý6xK»¼×äabqÁ]EP\uD½û$./æç

$ git push origin master

ç@ÄP@\ÆÇ./æDÇUd¶6uKÌÆü@ëG;/É6×ãab]é£g( ÄP+{#ë,<)É
ÜÆÇ6#ícG;$°î8TPNG;$°î6PDG;qTÄ£Åó¦ÙòØ( PyêcE#íDìè3
±Ö#uE{íuµPDìèT]éG;( ¦§ Git G¾  1wGLG;$òóÈÉ./æDòñ´ô(
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�ù¸¹Üá

GO"CÊk~)äòóÈÉDr:´ô6Á]z| git remote show [remote-name]  ab(  GO"]
)äòôDVÇÞ»¼×äab61G origin 6T²$¡Ö½ghD´ôç

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

ï<¢Tû*òóÈÉD URL cå­G¾D´ô( ×l´ôÇY@|6ïëüPQ¤Ñ master G¾6uKG
O»¼ git pull6qTð±\@DòóÉ|68TEòó master G¾íu$o¦ master G¾( ïÑTû*3±
$D\@òóÉ|(

×>)ä.YÂ$Dij12( GOP> Git DBßz|ø6xK?Á]Ã/ git remote show  k$r:D
´ô(
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$ git remote show origin
* remote origin
Ê URL: https://github.com/my-org/complex-project
Ê Fetch URL: https://github.com/my-org/complex-project
Ê Push  URL: https://github.com/my-org/complex-project
Ê HEAD branch: master
Ê Remote branches:
Ê   master                           tracked
Ê   dev-branch                       tracked
Ê   markdown-strip                   tracked
Ê   issue-43                         new (next fetch will store in
remotes/origin)
Ê   issue-45                         new (next fetch will store in
remotes/origin)
Ê   refs/remotes/origin/issue-11     stale (use 'git remote prune' to
remove)
Ê Local branches configured for 'git pull':
Ê   dev-branch merges with remote dev-branch
Ê   master     merges with remote master
Ê Local refs configured for 'git push':
Ê   dev-branch                     pushes to dev-branch
(up to date)
Ê   markdown-strip                 pushes to markdown-strip
(up to date)
Ê   master                         pushes to master
(up to date)

×äabû*1ÄP,òôDG¾°[¼ git push  T¨y¦G;$Z)äòóG¾( ïÑ<¢¦û*1Zl
òóG¾¥,PDo¦6ZlòóG¾-.]./æ°IC16?@ÄP[¼ git pull  ÉZlG¾T¨yí
u(

¸¹Üá7§¨»¿fÀ

GO"CBaÞÉ|DÞ>Á]»¼ git remote rename  0Í;)äòóÈÉDiÇÞ(  1G6"CE pb
BaÞK paul 6Á]| git remote rename  ×¢uç

$ git remote rename pb paul
$ git remote
origin
paul

\²ö!D>×<¢ÑTÍ;PDòóG¾Þ>( xl/0É| pb/master  D+,TÉ| paul/master (

GOJK)l'J"CIC)äòóÈÉ - P-.]./æ°óô1ê¥N"z|~)äòôDÌ¡167êø
~)äêëø¥Nêë1 - Á]z| git remote rm  ç
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$ git remote rm paul
$ git remote
origin

ÁÂÃ
 ¡{#'o²³mnØVCSÝ)¢6Git Á]ªËÌöD~)ä,Fa°Ëz6]OBC( àã@XüWD>ë
íTz|×äyé#ËvùòÅ:Øv1.0 33Ý( ,o(ö6PETRSGLû*-@DËz¿GL!ìsË
z¿]À¥<gØDËzG·>JK(

Ä±ÂÃ

, Git öû*-@DËz>ÇYij^|D( çàCcU git tag ç

$ git tag
v0.1
v1.3

×äab]>ÈPgû*Ëz±=>ïí*+DPgu¥BC(

PÑÁ]z|òôD×ÅÊçËz( 1G6Git ¨SD­XYÈÉ¶ÀËzD`ûÖ/ 500 ä( GOçP 1.8.5
mûl=>6Á]»¼ç

$ git tag -l 'v1.8.5*'
v1.8.5
v1.8.5-rc0
v1.8.5-rc1
v1.8.5-rc2
v1.8.5-rc3
v1.8.5.1
v1.8.5.2
v1.8.5.3
v1.8.5.4
v1.8.5.5

ÅÆÂÃ

Git z|¹ÿÉCgØDËzçöûËzØlightweightÝc®öËzØannotatedÝ(

)äöûËzA¡)ä¥T;<DG¾ - ïç>)äòô,FDÉ|(

8ì6®öËz>]^, Git `©ÉöD)äÙâP_( ïí>Á]Ù9åD±{ö¶ÀaËzøDÞ>¿ö2
÷Ö¦l¿IîÉÜ±?@)äËz´ô±uKÁ]z| GNU Privacy Guard ØGPGÝzÞcåo( ÃYìe
!ì®öËz6×¢PÁ]õ@]°\@´ô±=>GOPç>"|)ä®ÉDËz6êøJK~l'J¥"C
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Q]xl´ô6öûËzÑ>Á|D(

ÇÈÂÃ

 , Git ö!ì)ä®öËz>AijD( íijD#Å>ÄP,»¼ tag  abÉäô -a  ïôç

$ git tag -a v1.4 -m 'my version 1.4'
$ git tag
v0.1
v1.3
v1.4

-m ïôäô1)ãET]^,ËzöD´ô( GOü@K®öËzäô)ã´ô6Git T»¼$1æCäPc
U´ô(

Ã/z| git show  abÁ]k$Ëz´ôcPùD,F´ôç

$ git show v1.4
tag v1.4
Tagger: Ben Straub <ben@straub.cc>
Date:   Sat May 3 20:19:12 2014 -0700

my version 1.4

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

Ê   changed the version number

c*»O1aËzøD´ô¿aËzDIîÉÜ¿®ö´ô68T»Oî¿D,F´ô(

ÉÊÂÃ

 _)ÿª,FaËzD#Å>z|öûËz( öûËzo6°>E,F9å+]^$)ä«Öö - ü@Q]â
L{#´ô( !ìöûËz6¥àCz| -a ¿ -s  ê -m ïô6çàC,-ËzÞ>ç

$ git tag v1.4-lw
$ git tag
v0.1
v1.3
v1.4
v1.4-lw
v1.5
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×É6GO,Ëz°»¼ git show 6P¥Tk$ùÔDËz´ô(  abçT»O*,F´ôç

$ git show v1.4-lw
commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:   Mon Mar 17 21:52:11 2008 -0700

Ê   changed the version number

ËÌÁÂÃ

PÑÁ]P/0D,FaËz( b<,FËÌ>×¢Dç

$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment'
a6b4c97498bd301d84096da251c98a07c7723e65 beginning write support
0d52aaab4479697da7686c15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment'
0b7434d86859cc7b8c3d5e1dddfed66ff742fcbc added a commit function
4682c3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767f19372d61af8 updated rakefile
964f16d36dfccde844893cac5b347e7b3d44abbc commit the todo
8a5cbc430f1a9c3d00faaeffd07798508422908a updated readme

+,6b<, v1.2 ÉPÊvªôÊaËz6Ñq>, Òupdated rakefileÓ ,F( PÁ],ÌTú°Ëz( C
,xä,F°aËz6PàC,abDõ¯äô,FD9å+ØêFG9å+Ý:

$ git tag -a v1.2 9fceb02

Á]k$P-.,x^,F°a°Ëz1ç
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$ git tag
v0.1
v1.2
v1.3
v1.4
v1.4-lw
v1.5

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

Ê   updated rakefile
...

ÍÎÂÃ

ÇÚFyÖ6 git push  abu¥Tb;Ëz$òóÈÉ./æ°(  ,!ìÙËzTPyê»Å¦G;Ëz$
ö�./æ°( ×ä/óq¡ö�òóG¾)¢ - PÁ]»¼ git push origin [tagname] (

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

GO"C)^WG;A:Ëz6ÑÁ]z|´@ --tags  ïôD git push  ab( ×ETò\@¥,òóÈÉ
./æ°DËzzFb;$x3(
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$ git push origin --tags
Counting objects: 1, done.
Writing objects: 100% (1/1), 160 bytes | 0 bytes/s, done.
Total 1 (delta 0), reused 0 (delta 0)
To git@github.com:schacon/simplegit.git
Ê* [new tag]         v1.4 -> v1.4
Ê* [new tag]         v1.4-lw -> v1.4-lw

+,6Ä{#ë]ÈÉöÆÇê3±6#íÑé²$PDxlËz(

~±ÂÃ

, Git öPu¥é6DÜ*)äËz6JKïíu¥é¡G¾)¢#pIy( GOP"CìèÊ¯cÈÉöòô
DËz'oÙz)¢6Á]z| git checkout -b [branchname] [tagname]  ,òôDËz°!ì)ä
sG¾ç

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

Ä86GO,×ÌT7µ¼1)^,F6 version2  G¾TJK;ySÆIy16xK version2  G¾qT+
v2.0.0  Ëz' @l¥<6×ÉqùÄÄM1(

Git ÏÀ
 ,ÅíÅào­ Git ´&ÌÆ6Qü@)äá{&Á]zPD Git ¿årij¿V£¿øïç·Þ( Åí¥T
,ÌTD­(öÉ|$êbôPz|/ïí6=>P_dùÄÈéGLz|ïí(

Git u¥T,PcUFGabÉ¨yGÑ*P"CDab( GO¥"¬^®cUÙâD Git ab6Á]Ã/ git
config  «Ö#öõ¦K¬)äab<³)ä·Þ(  ×3@)l12PÁ]KKç

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

×!îz6ÄCcU git commit  É6çàCcU git ci ( ýzP[\¥Ñ¦z| Git6ÁéÑT.Yz|{
#ab6\]!ì·ÞÉ¥C÷ø(

,!ìPÚKùÄ],DabÉ×ä{|TA@|( 1G6K1wD±OS]«ÖD£|Wó(6Á]S Git ö
xnP¨WD±OS]·Þç

$ git config --global alias.unstage 'reset HEAD --'
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×TzÖ½D¹äab3[ç

$ git unstage fileA
$ git reset HEAD -- fileA

×¢k©#ròï)l( ÃYÑTxn)ä last  ab6¡×¢ç

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

×¢6Á]öõ¦k$íT)^,Fç

$ git last
commit 66938dae3329c7aebe598c2246a8e6af90d04646
Author: Josh Goebel <dreamer3@example.com>
Date:   Tue Aug 26 19:48:51 2008 +0800

Ê   test for current head

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

Á]k*6Git ç>ij¦E·ÞèhKPùDab( 8ì6PÁé"C[¼ÔFab6ì¥>)ä Git 2a
b( GO>x¢DH6Á],abÆ½nU !  ?¸( GOP¨WCÇ)lc Git ÈÉdèDìîDH6xTA
@|( Åí+,çOE git visual  ô:K gitk  D·Þç

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

ÑÖ
+,6PÁ]Ùo\@´oD Git o¦ÍèÝ!ìêøÆÇ)äÈÉ¿ur;¿S]u,F×lr;¿noPD
ÈÉ]!ì$+,D\@r;DËÌ( Ö)§6opEïð Git DÛÜÜòWçG¾×Ø(
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Git 8Ð
 ª«\@D'o²³mn®]~ÿ»Å¾RG¾( z|G¾!îzPÁ]òPDìè]ñùÉè°G5ñ#6
]C®ÞñùÉè( ,A:'o²³mnö6×>)ä? _gD/óÑÑYYàCÙz!ì)ä­XYÊ¯D
²o(PÑ_ôÊ#â6×¢D/óTù¢A:ÉÜ(

@ëò Git DG¾×Ø³KïD`ÔyÛ{òWÕ'6ÑQJK×)òW6z² Git ]ß:'o²³mnöúûì
*( KL Git DG¾×ØGÇ*ßut Git ¤lG¾D#ÅÁ¹>å]³´Döû6!ìsG¾×)Íèª«é
,/ÜÙo6uK,¥<G¾ÌÜDghÍèÑ>)¢Rü( c9:{ï'o²³mn¥<6Git ýþ,ìèð
óöâÛ¦z|G¾cíu6Z,)5Ì*µ¼9:^( lw+åÃ×)òW6PRT!Ò$ Git >GÇDê_
ì7Êò6uK]Ç6Q;<PDñù#Å(

8Ð;Ñ
K16Qlw Git ¤lG¾D#Å6ÅíàCpÔ)Ö Git >GLQ]`©D(

ê9P?v² ©§  D*V6Git Q]D¥>«ÖD<wêøªX6ì>)mû¥<ÉÎD«ÖõC(

,µ¼,FÍèÉ6Git TQ])ä,FP_Øcommit objectÝ(Èé1 Git Q]`©D#Å6ÅíÁ]A¨
8D"$ÑÑÄ,FP_T¶À)ääSS]*VõCDä}( =¥µµ>×¢6Ä,FP_?¶À1èøDÿ
Þ+÷!¿,FÉcUD´ô]ÀäSïDÜP_Dä}(\^,F"£D,FP_ü@ÜP_6"Ã,FÍè
"£D,FP_@)äÜP_6ìe:äG¾íu"£D,FP_@:äÜP_6

K1rn»_¦âÑ6Åíb<+,@)äìèÊ¯63½¶À1°äECÙS]+,FD«Ö( S]ÍèT
K¬)ä«ÖLï9å+Øz|Åí, ©§  ö,$D SHA-1 =}ïAÝ68TTòÄÆ'oD«ÖõCQ]$
Git ÈÉöØGit z| blob P_#Q]ïíÝ6íbE9å+nU$S]kÐ3ó,Fç

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

Äz| git commit  µ¼,FÍèÉ6Git TcLï¬)ä2Ê¯Øo1öç@ôÊÏÊ¯ÝD9å+68T,
Git ÈÉö×l9å+Q]KÛP_( ýT6Git RT!ì)ä,FP_6ïC1¶À°½,$Dxl´ôÔ6
?¶ÀäS×äÛP_ØôÊÏÊ¯ÝDä}(GÇ)#6Git qÁ],àCDÉPB+Ç^Q]DõC(

+,6Git ÈÉö@ÓäP_ç°ä blob P_ØQ]z«ÖõCÝ¿)äÛP_Øv¯zÊ¯ÅD+ blob P_
.ÉÝ]À)ä,FP_Ø¶ÀzäSÆ¿ÛP_Dä}+\@,F´ôÝ(
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Figure 9. çéáàèêsëíìî

ulÍ;TN^,F6xK×^"£D,FP_T¶À)ääS°^,FP_ØÜP_ÝDä}(

Figure 10. áàèêsëïèê

Git DG¾6{qo6°µµ>äS,FP_DÁ<ä}( Git DÇÚG¾Þ>> master ( ,:^,FÍèÌ
T6P{q-.@)ääSíTxä,FP_D master  G¾( ïT,¬^D,FÍèö¨ySÆIy(

NOTE
Git D ÒmasterÓ G¾u¥>)äò#G¾(  ïqå{ïG¾Ùzü@k·( Ì\]ª«¬
)äÈÉ®@ master G¾6>JK git init  abÇÚ!ìï6uK_:`ë®$²0;y
ï(
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Figure 11. W@sëáàñó

8ÐÅÆ

 Git >`K!ìsG¾Dut Aij6ïç>KP!ì1)äÁ]IyDsDä}( àG6!ì)ä testing G
¾6 PàCz| git branch  abç

$ git branch testing

×T,ÄÆ\,D,FP_°!ì)ää}(

Figure 12. ò]ôöõúáàñó#W@
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xK6Git 7>`KÈéÄÆ,Z)äG¾°ut ÑAij6ï@)äÞK HEAD Dò#ä}(
fö!ï+9: {ï'o²³mnØG Subversion ê CVSÝ3D HEAD deÙz¥<( , Git ö6ï>)ää
}6äSÄÆ\,Do¦G¾ØhöçE HEAD "_KÄÆG¾D·ÞÝ( ,o1ö6PJ8, master  G¾
°( JK git branch  abµµ ùû  )äsG¾6u¥T¨ygh$sG¾ö0(

Figure 13. HEAD ôöü vH#W@

PÁ]ij¦z| git log  abÊk²äG¾ÄÆ\äDP_( ,-×)yéD×`> --decorate (

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

QGP\¼6ÄÆ ÒmasterÓ + ÒtestingÓ G¾%äS9å+] f30ab  ñµD,FP_(

8ÐÒÓ

 Cgh$)ä-],DG¾6PàCz| git checkout  ab(  Åí+,gh$s!ìD testing  G¾
0ç

$ git checkout testing

×¢ HEAD qäS testing  G¾1(
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Figure 14. HEAD ôöü vH#W@

xK6×¢Dq+#ÅTªÅí´#JKü¤ut +,¥&N,F)^ç

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

Figure 15. HEAD W@fBáà¡m¢£ö ¤£

Gº\O6PD testing  G¾SÆIy16=> master  G¾üü@6ïJ8äS»¼ git checkout  É\
äDP_( ×q@!â16+,Åíghp master  G¾kkç
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$ git checkout master

Figure 16. ¥ãM HEAD fL¤£

×ãabu1¹ÖE( )>z HEAD äp master  G¾6&>EìèÊ¯újo master  G¾\äSDõC*
V( Ñq>â6P+,uÍ;DH6ôÊEóÑ)äã4D'o( o6°#v6×q>é? testing  G¾\u
DÍ;6]RÑS_)ä#Sµ¼ñù(

NOTE

W@¦§0hi¨lmenU#^_

,ghG¾É6)ôCö!PìèÊ¯3D«ÖTÙ;<( GO>gh$)äã4DG¾6P
DìèÊ¯Túj$ÄG¾íT)^,FÉD¢2( GO Git ¥é¥ûQ'¦Ùo×äâ/6
ïE(øghG¾(

Åí¥&N' ulÍ;u,Fç

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

+,6×äôÊD,FËÌ-."£1G)Ø×¼ ôÊG)ËÌ Ý( JKí]P!ì1)äsG¾6ugh/
0µ¼1)lìè6ýT7ghp master G¾µ¼1_Ô)lìè( °¿¹^;y}PD>¥<G¾çPÁ]
,¥<G¾Ü¥Ñ¦#pgh+ìè6u,É¬oøÉEïííu©#( ì\@×lìè6PàCDabç@
branch ¿ checkout  + commit (
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Figure 17. deW©ñó

PÁ]ij¦z| git log  abÊkG)ËÌ( »¼ git log --oneline --decorate --graph
--all  6ïTc*PD,FËÌ¿²äG¾DäS]ÀôÊDG¾G)Fy(

$ git log --oneline --decorate --graph --all
* c2b9e (HEAD, master) made other changes
| * 87ab2 (testing) made a change
|/
* f30ab add feature #32 - ability to add new formats to the
* 34ac2 fixed bug #1328 - stack overflow under certain conditions
* 98ca9 initial commit of my project

eÑ Git DG¾q6°µ>¶À\äP_9å+ØpßK 40 D SHA-1 \>?@ÝD«Ö6\]ïD!ì++*
®XYMg( !ì)äsG¾qãÄÑA)ä«ÖöÇU 41 ä>(Ø40 ä>?+ 1 äh¼?Ý6GÇDij
é¥õÇt

×c/0_:`'o²³mn»o1+ÑDPà6ïí,!ìG¾É6E\@DôÊ«Ö®j³),6uQ]$
)äòôDÊ¯( Ùo×¢ÛÜD/óÃYàCüª-©6@ÉôöàCüªG©(\àÉÜDp¼6Ùz±
DÑôÊDê×(ì, Git ö6âLê×DôÊ®é,/Ü!ìsG¾( <É6eÑ¬^,F®Tv¯ÜP_6
\]�çÃÄDíu´&Øhöç1ö<.cÝÑ><¢Dij+Mg( ×lMgDòWz² Git ýþñùëú
âÛ¦!ì+z|G¾(

ëÖ#6¨ÅíkkPKJKùÄ×¢u(
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8Ð7èÆ»ÔÕ
¨Åí#k)äijDG¾sìcG¾íuD126q{ìèöPÁéT|$ghDìèð( PE.ËGÖ§
kç

1. ñù~ääå(

2. Kq+~äsDàä6!ì)äG¾(

3. ,×äG¾°ñûìè(

Q,ÇÉ6P@8ë$)äöHâ@äA/BDó(àC§0Íú( PEBCGÖ#Å#¤lç

1. gh$PDè°G¾Øproduction branchÝ(

2. K×ä§0â/sì)äG¾6u,{öÍjï(

3. ,äKÃ/ÌT6ghpè°G¾68Tíu×äÍúG¾6íTE;yG;$è°G¾(

4. ghpPííìèDG¾°6[\ìè(

èÆ8Ð

 \c6Åíb<PQ,PDôÊ°ìè6uK-.@)l,F(

Figure 18. >]ªÇáàñó

+,6P-.DôCwDPDæçz|Dó(1­mnöD #53 ó(( "Csì)äG¾u<Égh$xäG
¾°6PÁ]»¼)ä´@ -b  ×`D git checkout  abç

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

ï>Ö½¹ãabDiÇç

$ git branch iss53
$ git checkout iss53
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Figure 19. ùû>]«W@ô¬

P[\, #53 ó(°ìè6uKu1)l,F( ,Ç/óö6 iss53  G¾,¥ÑDSÆGµ6JKP-.Ü*
$ÄG¾ØÑq>â6PD HEAD ä}äS1 iss53  G¾Ý

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

Figure 20. iss53 W@fBlm#­®ö ¯­

+,Pë$xäöH6@ä§0ó(3óP#wD( @1 Git D~�6P¥yò×ä§0ó(+ iss53  DÍ;
¥,)©6PÑ¥àCÚ_Nó#?'0Ñ 53# ó(DÍ;68TNxn0Ñ×ä§0ó(DÍ;6íTE×
äÍ;,F$è°G¾( P\CuDµµ>ghp master  G¾(

=>6,P×KuÌÆ6CÉ!PDìèÊ¯+S]k3xl?ü@Ù,FDÍ;6ïÁéT+P1EÜ*DG
¾"£?@]ì2ø Git gh$ÄG¾( íüD#A>6,PghG¾ÌÆ6QRü)ä¥ûDáà( @)l
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#AÁ]i/×äó(Ø16Q]µßØstashingÝ + Íú,FØcommit amendingÝÝ6ÅíT,
^3c òl  ök$0Ñ×¹äabDïð( +,6Åíb<P-.òPDÍ;zF,F16×ÉPÁ]ghp
master  G¾1ç

$ git checkout master
Switched to branch 'master'

×äÉP6PDìèÊ¯+P,ñó #53 ó(ÌÆ)×)¢6+,PÁ]ßMÍj§0ó(1( f4vçÄP
ghG¾DÉP6Git TB³PDìèÊ¯6z{k©#¡p$1P,xäG¾°íT)^,FD¢2( Git T
¨yxn¿ôC¿Í;«Ö]{QÇÉPDìèÊ¯+×äG¾íT)^,FÉD¢2)×)¢(

ëÖ#6PCÍj×ä§0ó(( ¨Åíì0)ä}PÄ§0ó(DG¾Øhotfix branchÝ6,ÄG¾°ìè
^$ó(wDç

$ 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
Ê1 file changed, 2 insertions(+)

Figure 21. °± master  W@#²³´µW@ hotfix branch

PÁ]»¼PDäK6{QPDÍ;>Q{D68TE{íupPD master  G¾#F5$è°( PÁ]z|
git merge  ab# $°¿ÊDç
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$ git checkout master
$ git merge hotfix
Updating f42c576..3a0874c
Fast-forward
Êindex.html | 2 ++
Ê1 file changed, 2 insertions(+)

,íuDÉP6PùÄö!$1"õµØfast-forwardÝ"×äÁ( eÑÄÆ master  G¾\äSD,F>PÄÆ
,FØ@0 hotfix D,FÝD^ë°î6\] Git ç>ijDEä}SÆIy( hrHâ6ÄPKºíu¹ä
G¾É6GOPz)äG¾ôÖ0éÅ$ _)äG¾6xK Git ,íu¹øDÉP6çTijDEä}SÆG
µØä}©IÝ6JK×ÿFyÖDíuÍèü@àCwDDG6ÑÑ×q«u ÒõµØfast-forwardÝÓ(

+,6ísDÍ;-., master  G¾\äSD,FõCö6PÁ]zÜùòÄÍj1(

Figure 22. master  ¶j­· hotfix

0Ñ×ä§0ó(DwD#7ùòÌT6Pr½p$ÙaÑÌÆÉDìèö( 8ì6PùÄcôC hotfix  G
¾6JKP-.¥NàCï1 ÑÑ master  G¾-.äS1<)ä|³( PÁ]z|´ -d  ïôD git
branch  ab#ôCG¾ç

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

+,PÁ]ghpPQ,ìèDG¾[\PDìè6Ñq>}P #53 ó(DxäG¾Øiss53 G¾Ý(
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$ 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(+)

Figure 23. ¸¹H iss53  W@º#lm

P, hotfix  G¾°\uDìèuü@¶À$ iss53  G¾ö( GOPàC3± hotfix  \uDÍ;6PÁ]z
| git merge master  abE master  G¾íuU iss53  G¾6êøPÑÁ]3$ iss53  G¾Ùo{za6
NE{íup master  G¾(

8Ð7ÔÕ

 b<P-.ÍQ1 #53 ó(6uKaïEPDìèíuU master  G¾( KÇ6PàCíu iss53  G¾$
master  G¾6×+ÌÆPíu hotfix  G¾\uDìèª¥:( PçàCÜ*$P"íuUDG¾68T»¼
git merge  abç

$ git checkout master
Switched to branch 'master'
$ git merge iss53
Merge made by the 'recursive' strategy.
index.html |    1 +
1 file changed, 1 insertion(+)

×+PÌÆíu hotfix  G¾DÉPk©#@):¥)¢( ,×ÿFyÖ6PDñùËÌ])är8D¦#ñ
óG)ñ#ØdivergedÝ( JK6 master  G¾\,,Fu¥> iss53  G¾\,,FD^ë.c6Git ¥²¥
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u)lùÔDìè( *+×ÿFyDÉP6Git Tz|¹äG¾Dõç\äDõCØ C4 + C5
Ý]À×¹äG¾ Dìè.cØ C2Ý6u)äijD°#íu(

Figure 24. >é»¼½¾UvÑ·#¿]jk

+ÌÆEG¾ä}SÆGµ\¥<D>6Git EÇ^°#íuDÅOu1)äsDõCuK¨y!ì)äsD,
FäSï( ×äÙ³è)^íu,F6ïDò·Ì¤,Ñ#@¥ø)äÜ,F(

Figure 25. >]½¾áà

àCä*D>6Git T¨¼Dôï±Z)ä,FèKíYDö<.c6u]ÇèKíuD´&±×+rniµD
CVS mnêø Subversion Ø1.5 'oÌÆÝ¥<6,×liµD'oãlmnö6|}àC¨Wï2í9Dí
u´&( Git D×äY:z{,íuÍè°à{#mnCijA:(

x8PDÍ;-.íuµ#16P-.¥NàC iss53  G¾1( +,PÁ],â/1­mnö0;Çôâ/6
uôC×äG¾(
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$ git branch -d iss53

Öê×ØÙ78ÐÔÕ

 @ÉPíuÍè¥TGÇPQ( GOP,¹ä¥<DG¾ö6P<)ä«ÖD<)äFGµ¼1¥<DÍ
;6Git qüA¥ûDíuïí( GOPP #53 ó(DÍ;+@0 hotfix  DÍ;®ÍÀ$<)ä«ÖD<)
¤6,íuïíDÉPqT"£íu?@ç

$ git merge iss53
Auto-merging index.html
CONFLICT (content): Merge conflict in index.html
Automatic merge failed; fix conflicts and then commit the result.

ÇÉ Git u1íu6=>ü@¨y¦!ì)äsDíu,F( Git TSfÖ#63óP0wDíu"£D?@(
PÁ],íu?@TDâ!ÉÎz| git status  ab#ÊkxlJ¶Àíu?@ì¤ÑDíu
ØunmergedÝáàD«Öç

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

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

Ê   both modified:      index.html

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

âLJ¶Àíu?@ì@ówDD«Ö6®T]DíuáàËÒ*#( Git T,@?@D«ÖönUËrD?@
wDËv6×¢PÁ]añ×l¶À?@D«Ö8TÜywD?@( *+?@D«ÖT¶À)lò#ká6k
©#¡Ö½×ä¢2ç

<<<<<<< HEAD:index.html
<div id="footer">contact : email.support@github.com</div>
=======
<div id="footer">
Êplease contact us at support@github.com
</div>
>>>>>>> iss53:index.html

×üO HEAD \äOD'oØÑq>PD master  G¾\,D|³6JKP,»¼ merge abDÉP-.Ü*
$1×äG¾Ý,×äkáD°<FGØ =======  D°<FGÝ6ì iss53  G¾\äOD'o, =======  D
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Ö<FG( K1wD?@6Pyêï2z|e =======
G=D¹FGöD)ä6êøPÑÁ]¨¼íu×l* V( 1G6PÁ]Ã/ò×á*VhoÖ½D¢2#w
D?@ç

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

°¿D?@wD#7µQÉ1{ö)äG¾DÍ;6uK <<<<<<<  , =======  , + >>>>>>>  ×l¼ÙÙzôC
1( ,PwD1\@«Ö3D?@ÌT6P¬ä«Öz| git add  ab#E{ËvK?@-wD( )FS]×
l'o@?@D«Ö6Git qTEïíËvK?@-wD(

GOP"z|º»wìî#wD?@6PÁ]»¼ git mergetool 6ÄabTKPÞy)äíðDÁ>wíu
ìî6u´ÏP)§)§wD×l?@ç

$ git mergetool

This message is displayed because 'merge.tool' is not configured.
See 'git mergetool --tool-help' or 'git help config' for more details.
'git mergetool' will now attempt to use one of the following tools:
opendiff kdiff3 tkdiff xxdiff meld tortoisemerge gvimdiff diffuse
diffmerge ecmerge p4merge araxis bc3 codecompare vimdiff emerge
Merging:
index.html

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

GOP"z|CÇÚìîØ,×3 Git z| opendiff  uKÇÚDíuìî6JKèø, Mac °»¼ÄógÝ
ÔD{#íuìî6PÁ], ÒÖûìîöØone of the following toolsÝÓ ×rT½k$\@¾RDíuì
î( 8TcUP;!DìîÞ>qÁ]1(

NOTE
GOPàCrnMÜDìî#wDjkDíu?@6ÅíT, MÜíu  ïðr:0ÑG¾íu
D*V(

3Pä*íuìîÌT6Git Tåóí]Díu>òoy( GOPpú>6Git TS]xl«Ö]üÑ?@-w
Dç PÁ]N^»¼ git status  #{Ú\@Díu?@®-ÙwDç
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$ git status
On branch master
All conflicts fixed but you are still merging.
Ê (use "git commit" to conclude merge)

Changes to be committed:

Ê   modified:   index.html

GOPPÅOl$)!6uK{ôÌÆ@?@DD«Ö®-.S]16×ÉPÁ]cU git commit  #Ùoí
u,F( ÇÚFyÖ,F´ôk©#¡Ö½×ä¢2ç

Merge branch 'iss53'

Conflicts:
Ê   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.

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# All conflicts fixed but you are still merging.
#
# Changes to be committed:
#   modified:   index.html
#

GOPs²°¿D´ô¥Å?G6¥éÙz¿+G¾íuD/ó6PÁ]Í;°¿´ô6xn)lñ(ªD#Ü
>×äíuD§ø)l~�6ëü#íP>GLwDíu?@D6]Àle>JK(

8ÐÚÛ
 +,-.!ì¿íu¿ôC1)lG¾6¨Åíkk)lY|DG¾ãlìî(

git branch  ab¥ç>Á]!ìcôCG¾(  GO¥nâL×`»¼ï6T²$ÄÆ\@G¾D)äûüç
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$ git branch
Ê iss53
* master
Ê testing

ö! master  G¾ÆD *  >?çïXü+,Ü*Dx)äG¾ØÑq>â6ÄÆ HEAD ä}\äSDG¾Ý(
×!îzGO,×ÉP,F6 master  G¾ETýzsDìèSÆIy( GOàCÊk¬)äG¾DíT)^,
F6Á]»¼ git branch -v  abç

$ git branch -v
Ê iss53   93b412c fix javascript issue
* master  7a98805 Merge branch 'iss53'
Ê testing 782fd34 add scott to the author list in the readmes

--merged  c --no-merged  ×¹ä@|DïôÁ]/@×äûüö-.íuêeDíu$ÄÆG¾DG¾(
GOCÊkZlG¾-.íu$ÄÆG¾6Á]»¼ git branch --merged ç

$ git branch --merged
Ê iss53
* master

JKÌÆ-.íu1 iss53  G¾6\]+,k$ï,ûüö( ,×äûüöG¾Þ>Æü@ *  ¸DG¾ÃYÁ
]z| git branch -d  ôCñ±P-.EïíDìèâí$1_)äG¾6\]u¥TÇ0âL45(

Êk\@¶ÀDíuìèDG¾6Á]»¼ git branch --no-merged ç

$ git branch --no-merged
Ê testing

×3»O1{#G¾( JKï¶À1?DíuDìè6JKz| git branch -d  abôCïÉTÇAç

$ 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'.

GO6D"CôCG¾uÆñxlìè6G<~�´ô3\ä*D6Á]z| -D  ïôê³ôCï(

8ÐÜÝÞRL
+,P-.RTsì+íuG¾6xKPÁ]êøùÄ|ï#ulJKut ,o(6ÅíTïð)lY¼DQ
|G¾µ¼ñùDìèðó(ìQ>eÑG¾ãlDRü6]B£*×lCØDìè×Å6PÁ]Ï©ôÊq{
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Fyï2)ÿ||k(

²Ì8Ð

 JK Git z|ijD°#íu6\]qï,)áãpDÉÜ*6"jò)äG¾íuU_)äG¾6Ñ¥>J
KåE( Ñq>â6,âäôÊñùùîD¥<õá6PÁ]<Éõ@:äñWDG¾±PÁ]ôî¦ò~l
òWG¾íuU{#G¾ö(

9:z| Git Dñùø®;!z|×ÿ#Å#ìè6àGç, master  G¾°QÉÙzmôDXYÑÑ@Áéµ
µ>-.ùòê1EùòDXY( #í?@)lÞK develop  êø next  D¸¼G¾6Ù|#uT\ñùêø
äKmôWÑÑ×lG¾¥yQRØPmô6=>)F $môáà6ïíqÁ]ÙíuU master  G¾1( ×
¢6,{Q×l-ÙoDòWG¾Ø¼îG¾6àGÌÆD iss53  G¾ÝéÅÃ/\@äK6uK¥TÉUr
: bug ÌT6qÁ]íuUÉ¥G¾ö63óÖ)^Dùò(

Eq°Åíí]89D6>ýzPD,Fì¥Ñ©IDä}( môG¾Dä}±>,,FËÌö'T)_D6
ìÆÎG¾Dä}AAàã«Æ(

Figure 26. À­ÁÂW@#ÃÄÅ

ÃYò#í"_oðEèØwork silosÝÁérülw):6xl./äKãåD,FTÙFï$rnmôDð
Eè°0(

Figure 27. À­ÁÂW@#ÆÇÃÈÒsiloÓÉÊÅ

PÁ]|×ÿ#A·¸¥<ý^DmôW( )l_ØôÊ?@)ä proposed ØìeÝ ê pu: proposed
updates ØìersÝG¾6ïÁéJ¶À)l¥oøD*Vì¥éµU next  êø master  G¾( ×KuD
ÊD>zPDG¾î@¥<Ü·DmôW±Äïíî@)ôóßDmôWT6NòïííuUî@rMÜ·mô
WDG¾ö( N^êÄ)Ö6z|:äpîG¾D#AuÇyC6=>×KuÃYA@~�6Ì{>ÄP,)
äÇYG_êøjkDôÊöìèÉ(
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ßZ8Ð

 òWG¾PâLê×DôÊ®ð|( òWG¾>)ÿ¼îG¾6ïÙ|#q+j)òWê{ã0ìè( Ñ9P
]#ü@,{#D'o²³mnØ VCSÝ°×Ku/6JK,xl'o²³mnö!ì+íuG¾ÃYA¢H(
8ì6, Git ö)5Ì*:^!ì¿z|¿íu¿ôCG¾®AY¼(

P-.,°)(öP!ìD iss53  + hotfix  òWG¾ök$/×ÿ|A( P,°)(|$DòWG¾
Ø iss53  + hotfix  G¾Ýö,F1)lrs6uK,ïííuUÉ¥G¾ÌT6P7ôC1ïí( ×ô{|
ézPõúuKÙâ¦µ¼°Ö«ghØcontext-switchÝÑÑJKPDìèÙG<$¥<DðEèö6,¥<
DðEèö¬äG¾®µc{ÊËòWã06JÇ6,uXY×ÊÌgDìèDÉPqérnV£¦k*Pu1
Zl;y( PÁ]òu*D;y,òWG¾öQÉªG©¿ª5ôöªä263ïíoøÌTNíu6ì¥|
,«ïíì0DPgêìèµß(

ã$×¢)ä126P, master  G¾°ìè$ C16×ÉK1wD)äó(ìsì iss91  G¾6, iss91  G
¾°ìè$ C468ìPÑxäó(P7@1sD"A6Ñ>PNsì)ä iss91v2  G¾Kº|_)ÿ#AwD
xäó(6ëzPp$ master  G¾ìè1)Té6P7I*1)ä¥ß{ôD"A6PR, C10 DÉPsì
)ä dumbidea  G¾6u,°½ulqå( PD,FËÌk©#¡Ö½×ä¢2ç

Figure 28. Ë(Ì]ÍÄW@#áàñó
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+,6Åíb<¹ÖEFçPDôz|%&ä#7#wDxäó(61z|, iss91v2
G¾ö#7±_Ô6P E dumbidea  G¾JªPD<Ek/ÌT6ÅOù+×>ätëÌÕ( ×ÉPÁ]KL
iss91  G¾Ø1ÆL C5 + C6 ,FÝ68Tò_Ô¹äG¾íuUÉ¥G¾( íbPD,FËÌk©#¡Ö½
×ä¢2ç

Figure 29. ½¾Î dumbidea  C iss91v2  W@LÏ#áàñó

ÅíET, GòÅ Git  öSPêOr:@0G¾ìèðDñ(6JÇ6f{QP¦§Ùxä­(ÌT6N#Dô
PDÖäôÊCz|JK¢DG¾>?Øbranching schemeÝ(
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f4v6ÄPu×K:ÍèDÉP6×lG¾zF®]Ño¦(
ÄPsì+íuG¾DÉP6\@×)g®ç ù£,Po¦D Git 'oÉö ÑÑ ü@c./æù£FÎ(

¸¹8Ð
 òóÉ|>PòóÈÉDÉ|Øä}Ý6¶·G¾¿Ëz33( PÁ]Ã/ git ls-remote (remote)  #

»Å¦Ó²òóÉ|DÙâûü6êøÃ/ git remote show (remote)  Ó²òóG¾Dr:´ô( 8ì6
)ärY¼DuA>Q|òóå­G¾(

òóå­G¾>òóG¾áàDÉ|( ïí>P¥éIyDo¦É|6ÄPuâLäaÃ´ÍèÉ6ïíT¨
yIy( òóå­G¾¡>P°^õë$òóÈÉÉ6xlG¾\¤áàDpz(

ïí] (remote)/(branch)  »ÅaÞ( 1G6GOP"CkPíT)^còóÈÉ origin  Ã´É master
G¾Dáà6PÁ]Êk origin/master  G¾( Pc<EíèwD)äó(uK#íG;1)ä iss53  G
¾6PÁé@¨WDo¦ iss53  G¾±=>,./æ°DG¾TäS origin/iss53  D,F(

×Áé@):éå]lw6¨Åí#k)ä12( b<PDäa3@)ä, git.ourcompany.com  D Git .
/æ( GOP]×3ÆÇ6Git D clone  abTKP¨yE{aÞK origin 63±ïD\@`©6!ì)ää
SïD master  G¾Dä}6uK,o¦E{aÞK origin/master ( Git ÑTªP)äc origin D master
G¾,äS<)ä¦#Do¦ master  G¾6×¢Pq@ìèD´&(

NOTE

ÒoriginÓ ¾ÐÍÑÒÓ

òóÈÉÞ> ÒoriginÓ cG¾Þ> ÒmasterÓ )¢6, Git öuü@âLò·DÀ:)¢(
<É ÒmasterÓ >ÄP»¼ git init  ÉÇÚD©óG¾Þ>6'Jµµ>ïDÖMz|6
ÒoriginÓ >ÄP»¼ git clone  ÉÇÚDòóÈÉÞ>( GOP»¼ git clone -o
booyah 6xKPÇÚDòóG¾Þ>ET> booyah/master (
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Figure 30. ÔÕLÏ#Ö×Ø`OPtu

GOP,o¦D master  G¾u1)lìè68ì,<)ÉÜ6{#ëG;,F$ git.ourcompany.com  u
rs1ïD master  G¾6xKPD,FËÌES¥<D#SÆµ( Ñ96çCP¥c origin ./æõë6P
D origin/master  ä}q¥TIy(
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Figure 31. OP`Ùy#lmÚ5W©

GOC<§PDìè6»¼ git fetch origin  ab( ×äabÊç ÒoriginÓ >Z)ä./æØ,o1
ö6ï> git.ourcompany.com Ý6]öð±o¦ü@D`©6uKrso¦`©É6Iy origin/master
ä}äSsD¿rsTD|³(
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Figure 32. git fetch  Û«¨#ÙytuÜÑ

K1çO@:äòóÈÉcòóG¾DFy6ÅíbôP@_)ä*F Git ./æ6µ|ÑPD sprint áèDñ
ùìè( ×ä./æ|Ñ git.team1.ourcompany.com ( PÁ]»¼ git remote add  abxn)äsD
òóÈÉÉ|$ÄÆDôÊ6×äabÅíT, Git ´&  öòñâÑ( E×äòóÈÉaÞK teamone 6E{
èKâä URL DVÇ(

76



Figure 33. ÝÞß>]Ùytu

+,6Á]»¼ git fetch teamone  #ð±òóÈÉ teamone  @ìo¦ü@D`©( JKx¹./æ°+
@D`©> origin  ./æ°D)ä2E6\] Git u¥Tð±`©ì>T<³òóå­G¾
teamone/master  äS teamone  D master  G¾(

77



Figure 34. ÙyàáW@ teamone/master

½¾

 ÄP"CæñG�)äG¾É6àCE{G;$@ÇUd¶DòóÈÉ°( o¦DG¾u¥T¨ycòóÈÉ
<§ - Pyê»Å¦G;"CG�DG¾( ×¢6PqÁ]ò¥N!G�D*VW$OëG¾°6ìEàC+·
ëdèD*VG;$æñG¾(

GO}~+·ë)©,ÞK serverfix  DG¾°ìè6PÁ]¡G;%)äG¾x¢G;ï( »¼ git push
(remote) (branch) :

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

×3@lìèÙiw1( Git ¨yE serverfix  G¾Þ>ûñK
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refs/heads/serverfix:refs/heads/serverfix 6x!îz6ÒG;o¦D serverfix
G¾#rsòóÈ É°D serverfix G¾(Ó ÅíETòñRS Git *F'l  D refs/heads/  FG6=>+,
Á]còïW,é( PÑÁ]»¼ git push origin serverfix:serverfix 6ïTu<¢DE - ãÄÑ
ïâ6ÒG;o¦D serverfix G¾6E{èKòóÈÉD serverfix G¾Ó Á]Ã/×ÿáÅ#G;o¦G¾
$)äaÞ¥ã<DòóG¾( GOu¥"¨òóÈÉ°DG¾«u serverfix 6Á]»¼ git push
origin serverfix:awesomebranch  #Eo¦D serverfix  G¾G;$òóÈÉ°D awesomebranch
G¾(

NOTE

âãäå\éäæçè

GOPQ,z| HTTPS URL #G;6Git ./æTåó|}ÞcëY( ÇÚFyÖïT,bç
ö,O./æ>òé9Pµ¼G;(

GO¥",¬)^G;É®cU|}ÞcëY6PÁ]<³)ä Òcredential cacheÓ( íi
jD#Åq>E{Q],*]öªG©6Á]ij¦»¼ git config --global
credential.helper cache  #<³ï(

"C1wr:0Ñ¥<åop]DÁ|ïô6Êk no]^ (

Ö)^{#dèø]./æ°ð±`©É6#íT,o¦£o)äòóG¾ origin/serverfix 6äS./æ
D serverfix  G¾DÉ|ç

$ git fetch origin
remote: Counting objects: 7, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 3 (delta 0), reused 3 (delta 0)
Unpacking objects: 100% (3/3), done.
From https://github.com/schacon/simplegit
Ê* [new branch]      serverfix    -> origin/serverfix

Cò·ö!D):>Äð±$sDòóå­G¾É6o¦¥T¨y£o)ûÁ$1D²oØÕÖÝ( h)rH
â6×ÿFyÖ6¥T@)äsD serverfix  G¾ - ç@)ä¥Á]Í;D origin/serverfix  ä}(

Á]»¼ git merge origin/serverfix  E×lìèíu$ÄÆ\,DG¾( GO"C,¨WD
serverfix  G¾°ìè6Á]E{ì0,òóå­G¾Ì°ç

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

×TªP)ä|ÑìèDo¦G¾6uK©:|Ñ origin/serverfix (

ìî8Ð

 ])äòóå­G¾Ü*)äo¦G¾T¨y!ì)ä«u Òå­G¾ÓØ@ÉPÑ«u Ò°îG¾ÓÝ(
å­G¾>còóG¾@^ë0mDo¦G¾( GO,)äå­G¾°cU git pull 6Git é¨y¦Ò·0Z
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ä./æ°ð±¿íu$ZäG¾(

ÄÆÇ)äÈÉÉ6ïÃYT¨y¦!ì)äå­ origin/master  D master  G¾( 8ì6GOPN!DH
Á]<³{#Då­G¾ - {#òóÈÉ°Då­G¾6êø¥å­ master  G¾( íijDq>ÌÆk$D1
26»¼ git checkout -b [branch] [remotename]/[branch] ( ×>)ä¬GY|DÍè\] Git ,
-1 --track  õü#Åç

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

GO"CEo¦G¾còóG¾<³K¥<Þ>6PÁ]öõ¦mn)ä¥<Þ>Do¦G¾D°)äabç

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

+,6o¦G¾ sf  T¨y] origin/serverfix  3±(

<³-@Do¦G¾å­)äíí3±Ö#DòóG¾6êø"CÍ;Q,å­D°îG¾6PÁ],â!ÉÜ
z| -u  ê --set-upstream-to  ïô»¼ git branch  #»Å¦<³(

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

NOTE

ºéjêëY

Ä<³üå­G¾T6Á]Ã/ @{upstream}  ê @{u}  õü#Å#É|ï( \], master
G¾ÉuKïQ,å­ origin/master  É6GON!DHÁ]z| git merge @{u}  #±
X git merge origin/master (

GO"CÊk<³D\@å­G¾6Á]z| git branch  D -vv  ïô( ×TE\@Do¦G¾û*#uK¶
Àr:D´ô6G¬)äG¾Q,å­ZäòóG¾co¦G¾>ò>Ïc¿'Tê>®@(

$ git branch -vv
Ê iss53     7e424c3 [origin/iss53: ahead 2] forgot the brackets
Ê master    1ae2a45 [origin/master] deploying index fix
* serverfix f8674d9 [teamone/server-fix-good: ahead 3, behind 1] this
should do it
Ê testing   5ea463a trying something new

×3Á]k$ iss53  G¾Q,å­ origin/iss53  uK ÒaheadÓ > 26!îzo¦@¹ä,F?ü@G;
$./æ°( Ñék$ master  G¾Q,å­ origin/master  G¾uK>ísD( ëÖ#Á]k$
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serverfix  G¾Q,å­ teamone  ./æ°D server-fix-good  G¾uKÏc 3 'T
16!îz./æ° @)^,F?ü@íuU<Éo¦@°^,F?ü@G;( íTk$ testing  G¾uü@
å­âLòóG¾(

àCB:ö!D):>×l`>D\#¨ÑP]¬ä./æ°íT)^ð±D`©( ×äabuü@õë./
æ6ïçTëüP0Ño¦p]D./æ`©( GO"CnLísDÏcc'T`>6àC,»¼ÇabÆð
±\@DòóÈÉ( Á]¡×¢uç $ git fetch --all; git branch -vv

¼Å

 Ä git fetch  ab]./æ°ð±o¦ü@D`©É6ïu¥TÍ;ìèÊ¯öD*V( ïçTÓ±`©8
T¨P¨Wíu( 8ì6@)äab«è git pull  ,_:`FyÖïDÀ:>)ä git fetch  §ëz)ä
git merge  ab( GO@)ä¡ÌÆ­(öçOD<³üDå­G¾6¥ãï>»Å¦<³?>Ã/ clone
ê checkout  abKP!ìD6 git pull  ®TÊçÄÆG¾\å­D./æcG¾6]./æ°ð±`©8
TJKíuUxäòóG¾(

eÑ git pull  DPA.Ybëùú\]ÃYjÊ»Å¦z| fetch  c merge  abTrü)l(

à¨¸¹8Ð

 b<P-.Ã/òóG¾uÙ\@Dìè1 - Ñq>âP+PDdèø-.Ùo1)äòWuKE{íu$1
òóÈÉD master  G¾ØêâL{#môXYG¾Ý( Á]»¼´@ --delete  ïôD git push  ab#ô
C)äòóG¾( GO"C]./æ°ôC serverfix  G¾6»¼Ö½Dabç

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

´o°×äabuDç>]./æ°IC×ää}( Git ./æÃYTQÉ`©)áÉÜ^$QRpá»¼6\
]GO¥áMôCñ16ÃY>AV£újD(

á=
 , Git öâí#¨¥<G¾DÍ;ÉC@¹ÿ#Aç merge  ]À rebase ( ,o(öÅíERSJK>Ò<
´Ó6`¢z|Ò<´Ó6uEûOÄÍèDtSÌ¤6]Àä*,LÿFyÖPùBCz|ï(

á=7=.QR

fpÔÌÆ, G¾Díu  öD)ä126PTk$ñùâ/G)$¹ä¥<G¾67²¨,F1rs(
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Figure 35. W©#áàñó

ÌÆïð/6âíG¾íV£D#A> merge  ab( ïTò¹äG¾DísõCØ C3 + C4Ý]À&øíöD
ö<.cØ C2Ýµ¼°#íu6íuDÅO>£o)äsDõCØu,FÝ(

Figure 36. ìí½¾¡mîï½W©Î#ñó

{q6?@)ÿ#AçPÁ],±, C4 öÉUDúû+Í;68T, C3 D´&°ù|)^( , Git ö6×ÿ
Íèq«u i° ( PÁ]z| rebase  abE,F$~)G¾°D\@Í;®Iö_)G¾°6qü¡ÒBs
TWÓ)¢(

,°½×ä12ö6»¼ç
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$ git checkout experiment
$ git rebase master
First, rewinding head to replay your work on top of it...
Applying: added staged command

ïD'l>\cç$×¹äG¾Ø1ÄÆG¾ experiment ¿<´ÍèDÊË´åG¾ master ÝDíöö<.
c C268TPàÄÆG¾ãPÑÄ.cDË^,F6,±ãùDÍ;u]K®É«Ö68TEÄÆG¾äSÊ
Ë´å C3, íT]ÇEÌÆ_]K®É«ÖDÍ;fgù|(ØhöçÇÑ1 commit id6]Rlw6Ö<Ý

Figure 37. ð C4 U#ñhi°· C3 º

+,p$ master  G¾6µ¼)^õµíu(

$ git checkout master
$ git merge experiment

Figure 38. master W@#j­½¾

ÇÉ6 C4'  äSDõCq+°½z| merge  abD12ö C5 äSDõC)×)¢1( ×¹ÿâí#ADíb
ÅOü@âLk·6=><´z²,FËÌrnâU( P,Êk)ä./<´DG¾DËÌv¯ÉTù+6õ
ãq{Dñùìè>u¼D6=ïík°0q¡>@¼D)¢6,FËÌ>)ã^èü@G)(

)*Åí×¢uDÊD>K1{Q,SòóG¾G;ÉéQR,FËÌDâUÑÑ1GS~ä{#ë·¸DôÊ
êëXYÉ( ,×ÿFyÖ6P\c,¨WDG¾3µ¼ñù6ÄñùÙoÉPàCcEPDXY<´$
origin/master  °68TNSÉôÊ,FÍ;( ×¢DH6ÄôÊD·¸øq¥NàCµ¼âíìè6çà
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CõµíuRÁ(

fö!6£9>Ã/<´6?>Ã/°#íu6âíDíbÅO\äSDõCób>)¢D6ç¥/,FËÌ¥
<þ1( <´>E)mû,FBC'@^gf^ù|$_)G¾°6ìíu>òíbÅOí,)©(

éPâ7á=ãä

,P¹äG¾µ¼<´É6\£oDÒBWÓu¥)ôC,ÊËG¾°ù|6PÑÁ]äô_ÔD)äG¾µ¼
ù|( q¡ ])äòWG¾3NG*)äòWG¾D,FËÌ  öD12x¢( P!ì1)äòWG¾
server 6K./çxn1)lyé6,F1 C3 + C4( 8T] C3 °!ì1òWG¾ client 6Kà}çxn
1)lyé6,F1 C8 + C9( íT6Pp$ server  G¾67,F1 C10(

Figure 39. ò>]ÍÄW@óôWã>]ÍÄW@#áàñó

b<P}~E client  öDÍ;íu$ÉG¾uùò6=SÉu¥"íu server  öDÍ;6JKïí?àC.
/rz½DäK( ×É6PqÁ]z| git rebase  abD --onto  ïô6ïö, client  G¾3=¥,
server  G¾3DÍ;Ø1 C8 + C9Ý6Eïí, master  G¾°BWç

$ git rebase --onto master server client

]°abD!â>çÒ±* client  G¾6ç*¤Ñ client  G¾+ server  G¾Dö<.cÌTDÍ;68
Tòïí, master  G¾°BW),Ó( ×lw©#@):jk6¥/gOÇYV(
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Figure 40. õöÍÄW@º#ß>]ÍÄW@&÷Ïi°·ëøW@

+,Á]õµíu master  G¾1(ØGº õµíu master G¾6zÌ¶À#¨ client G¾DÍ; Ýç

$ git checkout master
$ git merge client

Figure 41. j­½¾ master W@&ùLúÒî¢ client W@#ñh

ëÖ#PDôE server  G¾öDÍ;Ñâíµ#( z| git rebase [basebranch] [topicbranch]  a
bÁ]^ëEòWG¾Ø1o1öD server Ý<´$ÊËG¾Ø1 master Ý°(×¢uéW0Pcgh$
server  G¾6NP{[¼<´abD:ä§k(

$ git rebase master server

Gº E server öDÍ;<´$ master °  \O6 server  öDXYÙÒ\Ó$1 master  T½(
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Figure 42. ð server U#ñhi°· master º

8TqÁ]õµíuÉG¾ master 1ç

$ git checkout master
$ git merge server

öÇ6 client  + server  G¾öDÍ;®-.âí$ÉG¾316PÁ]ôC×¹äG¾6íb,FËÌT<
oº íbD,FËÌ  öD¢2ç

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

Figure 43. ûü#áàñó

á=7åæ

 X6ÝYD<´ÑuÇÙZ£í6C|ï²[\)ãr`ç

çè·jé7ÜáêPë.78ÐUVá=ì

GOP[]×ã^_`a6q¥T*ª/( ò`6ëbcßTdýP6PDef+éëÑTghP6iLP(

<´ÍèDq6>ÆL)l+@D,F68Tãù¦sì)l*V)¢=q{°¥<D,F( GOP-.E,
FG;ö~äÈÉ6ì{#ëÑ-.]ÄÈÉ3±,Fuµ¼1T\ìè6ÇÉ6GOP| git rebase  ab
Bsâl1,FuN^G;6PD<jJÇE¥²¥N^E#íÜµDìècPD,Fµ¼âí6GOëÖ#P
?C3±uâí#íÍ;/D,F6EFqT<²)NL(

¨Åí#k)ä,æñDÈÉ°[¼<´Íè\´#Dó(( b<P])äö½./æÆÇ8T,ïD´&°
µ¼1)lñù( PD,FËÌGº\Oç
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Figure 44. ÔÕ>]tu&÷ÏHý#°þº­ÿÎ><1!

8T6~ë7Sö½./æ,F1)lÍ;6{ö?¶·)^íu( Pð±1×l,òóG¾°DÍ;6uE
{íu$Po¦DñùG¾68TPD,FËÌqT<o×¢ç
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Figure 45. "ö#;#áà&½¾·¢$#1!W@

ëÖ#6×äë7DôòíuÍèpk6;|<´±[ì7| git push --force  ab§ÿ1./æ°D,F
ËÌ( ÌTP]./æð±rs6Tù+:*#)lsD,F(
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Figure 46. (;¯%Î&íi°#áà&¾'(Î¨#OP1!v°±#><áà

ÅOq>Pí¹ëD¤9®¬Glm( GOP[¼ git pull  ab6PEíu#¨¹ã,FËÌD*V6£o
)äsDíu,F6íbÈÉTGº\Oç

Figure 47. ¨ðõú#)*+½¾Î>é&,-Î>]«#áà

89



ÇÉGOP[¼ git log  ab6PTù+@¹ä,FDèø¿Iî¿I­n8>)¢D6×Tbël$¥ñ(
ÇÔ6GOPE×)Ë7G;$./æ°6Pq{°>Exl-.Ù<´KLD,F7ç1p#6×Tbël$
rn¥ñ( AÑ»P#u¥",,FËÌök$ C4 + C66JKÌÆq>#ò×¹ä,FÃ/<´ÆLD(

vá=íîá=

GOP ï7  oÂ1ghD¤96Git ?@)lMÜPAÁ]~$P( GONOöD~ëê³G;u§ÿ1)l
P\´ÑD,F6PàCuDq>ÜÊPu1ZlÍ;6]À#í§ÿ1ZlÍ;(

q{°6Git C1Pâä,FLï SHA-1 9å+]Ô6ÑPo^,F\ÉUDÍ;Lï19å+ÑÑ 1 Òpatch-
idÓ(

GOP3±Ù§ÿ/DrsuEPÜµDìè´ÑÇµ¼<´DH6)*FyÖ Git ®éoyGp*Zl>PD
Í;6uòïíù|$sG¾°(

Õä126GOÂ$Æ½,$D @ëG;1./<´D,F6uÆL1PDo¦ñù\´ÑD)l,F  xÿF
96GOÅí¥>[¼íu6ì>[¼ git rebase teamone/master , Git ETç

¥ ÜÊZl,F>ÅíDG¾°Ê@DØC26C36C46C66C7Ý

¥ ÜÊ{öZl,F¥>íuÍèDÅOØC26C36C4Ý

¥ ÜÊZl,F,P#§ÿrsÉuü@ÙúUÊËG¾Øç@ C2 + C36JK C4 {qq> C4'Ý

¥ òÊ$D×l,Fù|, teamone/master  °½

]ìÅíE²$c PEã<D*V7íu1)^6£o1)äsD,F  ö¥<DÅO6Gº ,)äÙ<´8T
ê³G;DG¾°N^[¼<´  \O(

Figure 48. H>]¶i°÷Ï.S¯%#W@ºôé/ÿi°

90



C"°¿#7@g6?àCP#,<´É{Q C4' + C4 >ª«)¢D(
ò`<´ÍèE£AÒ·6usì_) ägh C4 DúûØì×äúûAÁé£AâUDâíUËÌ6JKúû
öDÍ;-.],Ñ~ä¦#1Ý(

,o1ö_)ÿijD#A>z| git pull --rebase  abì¥>^ë git pull ( 7êøPÁ]¨WÜy
Ùo×ä/ó6c git fetch 6N git rebase teamone/master (

GOPS¡z| git pull  6<É7}~ÇÚz|ïô --rebase 6PÁ][¼×ã¦r git config
--global pull.rebase true  #r; pull.rebase  DÇÚ;³(

çCPò<´abÄè>,G;Æòl,FzÌâUDìî6uKç,]DG;öö|ÈÉD,F°[¼<´a
b6q¥T@E( bG,xl-.ÙG;öö|ÈÉD,F°[¼<´ab6uJÇÆL1)l·ëDñù\
´ÑD,F6xPq@_qr16PD<EÑTJÇs>P(

GOPêPD<E,~lF»ÖD!C×Ku6f)ôCÃÈ¬äë[¼ git pull --rebase  ab6×¢õ
ã¥éBCtu6=é@\pw(

á= vs. ÔÕ

 öÇ6P-,qvöRS1<´+íuD|A6P)ôT"ó6$åZÿ#Årü( ,pú×äó(ÌÆ6¨
ÅíäT)§6"89)Ö,FËÌ$å!îzJK(

@)ÿ|:ÚK6ÈÉD,FËÌ1> ABðñÝò£óô ( ï>}PËÌD«Ú6oSq@[\6¥éñ
;( ]×äwßk#6;<,FËÌ>)ÿxy6Pz|_z¾_{ÿ1q{ù£/DEF( GOeíu"£D
,FËÌ>)NL`Kìt x8Eqq>GÇ6xK×l|}qùÄÙQÉÖ#6¨TëéÅÊ¦(

_)ÿ|:`Qüã"6#íÚK,FËÌ> ¬â£¹5Ýò7õ ( üëT*')opD%)'~�6ÑÖ·
¸Ü÷Ñ>àC"jÍx]é#Rz|( R×)|:DëTz| rebase À filter-branch 3ìî#$Ç¾E6`
K#RT#D§øq`KÇ(

+,6¨Åíp$ÌÆDó(°#6$åíu?><´üt}~PéÑ¢6×uü@)äijDú7( Git >)
äÇYê_Dìî6ïé9PP,FËÌu9:EF6=¬äNO¿¬äôÊPÇDàäu¥ã<( x8P-
.G·RS1¹øD|A6ã´PéÅÏ©q{Fyè*ÑÖDï2(

±D'`>6çPeDG;êG�ª·ëDo¦Í;[¼<´ÍèòlËÌ6]¥P-G;ö·¤D,F[¼<
´Íè6×¢6P]é�í$¹ÿ#Å´#DRQ(

ÑÖ
Åí-.vÙ1 Git G¾cíuD´&ÈÒ( P+,ùÄé¨G¦!ìughösG¾¿,¥<G¾ÌÜgh]
Àíuo¦G¾( P+,ùÄÑéÃ/G;PDG¾öö�./]G�ïí¿z|ö�G¾c#ëdè]À,
ö�ÌÆz|<´ÍèíuPDG¾( Ö)­6ÅíECv$6GOP"C»¼¨WD Git ÈÉâã./æ6P
àCÈélJK(

91



ö÷}k7 Git
 $ÊÆKø6PùÄ-.@ìAz| Git #ÙoIYìè( 8ì6K1z| Git dèyé6P?àC@òóD
Git ÈÉ( õã,{|°PÁ]]äëÈÉµ¼G;ØpushÝ+3±ØpullÝ#Í;*V6=¥ýþz|×ÿ#
A6JK)¥ÉMqAV£E¥{#ëDµß( ÇÔ6P}~PDíèøí1z,PDöÄDà¬ÉÉé]±
ÈÉ Ñ õ@)ärÁ«Dæ|ÈÉ¬G@|( JÇ6c#ëíèDí9#A1>ì0)äPcíèøí®@d
Qmó6KÁ]x3G;+3±)ÅDö|ÈÉ(

Ç<)¹ Git ./æu¥å( \c6ï2P}~./æz|DÃÉde( ,o­%)(EïðÁ|Dde]À
²¨Yí:( Ö½)(Ewîz|xldeDCØ<³ÀGL,PD./æ°»¼( íT6GOP¥ï!âã
PDXY,{#ëD./æ6K¥".Ë<³c·¸¨W./æDqr6Á]KKÅíïðDªäÈÉâã.
/(

GOPPÇ<¨WD./æü=>6Á][$o­íT)(0kkGLÑf)äXYâã./DÖ}8T[\Ö
)­6ÅíT,x389G<Å­Y²³ì9DÜÜ±±(

)äòóÈÉÃYç>)äáÈÉØ bare repository ÝÑ 1)äü@ÄÆìèÊ¯DÈÉ( JKÄÈÉµµè
Kíèàï6¥àC]ÁâÜÊõC±]WDç@ Git D)Å( ijDâ6áÈÉq>PìóÊ¯*D .git  2
Ê¯*V6¥¶À{#)Å(

øù
Git Á]z|2ÿÉCDde#bc)Åço¦deØLocalÝ6HTTP de6SSHØSecure ShellÝdeÀ Git
de( ,Ç6ÅíET89xldeÀZlF»ùÄz|ØêBCz|Ý#í(

.1øù

 í´oDq> OP01ÈLocal protocolÉ  6{öDòó'oÉq>¯°*D_)äÊ¯( ×Y¼ÑNO¬)
äoú®P)äö�D«ÖmnØ1G)äó¸D NFSÝõ@mód6êøàãÛ¼D:ëö|<)¹öÄDF
y( Tøu¥l"6JKPD\@XY'oÉGOp]Ñ<)¹öÄ6rÁéù£äåWDÂÇ(

GOPz|ö�«Ömn6qÁ]]o¦'oÉÆÇØcloneÝ¿G;ØpushÝ]À3±ØpullÝ( ¡×¢0Æ
Ç)ä'oÉêømn)äòó$+@DôÊö6z|'oÉè¤èK URL( 1G6ÆÇ)äo¦'oÉ6Á
][¼GÖDabç

$ git clone /opt/git/project.git

êPÁ][¼×äabç

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

GO, URL ñµÑ{Däô file:// 6xK Git D¼KT?@¥<( GOµ>äôè¤6Git TJKz|¯#
ëØhard linkÝê^ëj³\àCD«Ö( GOäô file:// 6Git Tãù¸É|Ñäèbc)ÅDµó6x
ÃY>bcgåã_D#A( äô file://  DÉCÊD>±²)äü@ÔF×ãØextraneous referencesÝ
êP_ØobjectÝD¥û'oÉ²oÐ ÃY>,]{#'o²³mnQUTê)lghFyØ×¼ Git *F'l
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for maintenance tasksÝàC×Ku( ,ÇÅíEz|"Ãè¤6JK×¢ÃYrõ(

Cmn)äo¦'oÉ$+@D Git ôÊ6Á][¼GÖDabç

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

8T6qÁ]¡,äa°)¢]òç'oÉG;+3±rs1(

úû

´Ñ«ÖmnD'oÉDY:>ij6uK^ëz|1+@D«Öd¶+äamód¶( GOPDNO-.@
ö�«Ömn6ì0'oÉT¬GV£( çàC¡<³{#ö�Ê¯)¢6ò)äá'oÉD²oW$_é®
Á]móDè¤6u<³ü§/ÇDd¶6qÁ]16 ÅíT, ,./æ°ëì Git  89GLQ*)äá'o
É(

×Ñ>õú]·ëDìèÊ¯ö3±rsD#A( GOP+·ë)©íè)äôÊ6#"¨P]'oÉö3±
rsÉ6»¼gh git pull /home/john/project  DabàG;$./N±pij:1(

üû

×ÿ#ADí:>6ÃYö�«Ömnàãå;³6uKà©´oDäaõëmó6×¥#R]:ä|³mó(
GOP"]é3G;*V6yêcó¸)äòóÁ°6ãàäaõëDmó#Å6;³¥#R6úßÑ¥(

\²),D>6GOPz|D>ghÑö�ó¸D«ÖmnÉ6×ä#A¥)ô>íõD( móo¦'oÉD
úßcPmó`©Dúß>)¢D( ,<)ä./æ°6GOé9 Git móo¦¯°6)*DÃ/ NFS mó'
oÉCàÃ/ SSH mó¥(

íb6×ädeu¥Q¸ÈÉBC!ÔDÂº( ¬)ä|}®@ÒòóÓÊ¯DÙâ shell d¶6ü@#AÁ]
2ø#íÍ;êôC Git *F«Ö+ÂºÈÉ(

HTTP øù

Git Ã/ HTTP Ã´@¹ÿ×Å( , Git 1.6.6 'oÌÆç@)ä#ÅÁ|6¬GijuKÃY>ç§×ÅD(
Git 1.6.6 'oÉU1)ÿsD¿rÖéDde6¨ Git Á]¡Ã/ SSH x¢ÖéDdÁ+bc`©( ÌTª
36×äsD HTTP deJK{ij¿Öé<D¬Gð¼( s'oD HTTP de)*Ù³KÒÖéÓ HTTP d
e64'oD)*Ù³KÒçÓ HTTP de( Åíc1w)ÖsDÒÖéÓ HTTP de(

ýþÿSmart! HTTP øù

 ÒÖéÓ HTTP deD»¼#Å+ SSH À Git degh6ç>»¼,ËrD HTTP/S ç%°uKÁ]z|²ÿ
HTTP åo¬³6×!îzz|©#Tà SSH deijD:6àGÁ]z| HTTP deD|}ÞéëYD´&
èd6C0<³ SSH æê(

Öé HTTP deê9-.>íð¼Dz| Git D#Å16ï1¾R¡ git://  de)¢<³ëÞ./6ÑÁ]¡
SSH de)¢,-bcÉDèd+në( ìKç|)ä URL qÁ]®u$6W01K¥<Dàä<³¥<D
URL( GOPCG;$)äàCèdD./æ°Ø)*#v®àCÝ6./æT,OPcU|}Þ+ëY( ]
./æÓ±`©ÉÑ)¢(
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Eq°6gh GitHub D./6P,ä}°k$D URL ØàG6
https://github.com/schacon/simplegit[] )6+P,ÆÇ¿G;ØGOP@d¶ÝÉz|D>)¢
D(

"ÿDumb! HTTP øù

 GO./æü@,-Öé HTTP deD./6Git à}çTJKz|rijDÒçÓ HTTP de( ç HTTP d
e3 web ./æµòá'oÉÄè"Ã«Ö#Pó6,-«Ö./( ç HTTP deDYZÌ¤,Ñ<³©#i
j( ´o°6çàCò)äá'oÉW, HTTP ÏÊ¯6<³)ä«u post-update  Dó@qÁ]1Ø¼ Git
@2 Ý( ÇÉ6çCémó web ./æ°PD'oÉ6qÁ]ÆÇPD'oÉ( Ö½><³] HTTP mó'o
ÉD#Aç

$ 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

×¢qÁ]1(  Git ¨´D post-update  ó@TÇÚ[¼íðDabØ git update-server-info Ý6#
{QÃ/ HTTP DÓ±+ÆÇÍèQYìè( ×ãabT,PÃ/ SSH S'oÉG;ÌTÙ[¼±8T·ëq
Á]Ã/ghÖ½Dab#ÆÇç

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

×3Åí|1 Apache 3<³1Y|Dè¤ /var/www/htdocs 6¥/PÁ]z|âLíà web ./æ ÑÑ ç
àCòá'oÉW$Q{DÊ¯ÖqÁ]( Git D`©>]´oDíà«Ö»Å,-DØòF¼ Git *F'
l Ý(

ÃYD6T,Á],-§éÇDÖé HTTP ./+ijDç§Dç HTTP ./ÌÜï)ä( àÛTE&ø¥í
,-./(

úû

ÅíEç0öÖé HTTP deDY:(

¥<Dmó#ÅçàC)ä URL ]À./æç,àCèdÉ,OcUèd´ô6×¹äiRW¨bç|}z|
Git <²ÇYij( ãà SSH de6Á]z||}ÞéëYèd>)äA_DY:6×¢|}q¥yê,z|
Git ÌÆc,o¦£o SSH ëêPNòæê°b$./æ( PÇ)IDz|ø6êømn°íÛ SSH ã0óg
Dz|ø6HTTP deDÁ|W>ÉCDY:( c SSH degh6HTTP deÑÇYõ+Mg(

PÑÁ], HTTPS de°,-ç§'oÉD./6GÇP,bc`©DÉPqÁ]në`©±êø6PôöÁ
]¨à}çz|äôD SSL op(

_)äü¤> HTTP/S deÙÖMz|6)*DìÂ÷6î®Té9×lç%D`©Ã/(
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üû

,)l./æ°6Ç< HTTP/S deD./çTà SSH deDïÜ)l( C1×):6|{#de,- Git .
/c ÒÖéÓ HTTP deãàqª«ü@Y:1(

GOP, HTTP °z|àèdDG;6ãlnoTàz| SSH ëêÚoqr)l( 8ì6PÁ]ï2z|no
]^ìî6àG OSX D Keychain êø Windows Dnoãlæ( ×ã no]^  GL¹z¦Q] HTTP ëY(

SSH øù

 Ç< Git ./æÉY| SSH deèKbcde( JK_:`ì9Ö-.¾RÃ/ SSH mó ÑÑ 1Éü@Ñà
ãAV£Ç<( SSH deÑ>)äåoèdDäade±uK6JK{",W6Ç<+z|®AV£(

Ã/ SSH deÆÇ'oÉ6PÁ]äô)ä ssh://  D URLç

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

êøz|)äi¼D scp ÅDÇAç

$ git clone user@server:project.git

PÑÁ]¥äô|}6Git Tz|ÄÆñ¯D|}Þ(

ú#

| SSH deDY:@A:( \c6SSH Ç<ãPij ÑÑ SSH \¸µóAY¼6:`ãlú®@z|.å6u
K:`Íèmn®¶À1ïÀã0Dãlìî( {^6Ã/ SSH mó>¹zD ÑÑ \@bc`©®C./èd
+në( íT6c HTTP/S de¿Git deÀo¦de)¢6SSH deAMg6,bcÆÑTõûUV`©(

üû

SSH deDí:,ÑP¥éÃ/#q+ëÞmó( 1RçC§±`©6z|øÑC@Ã/ SSH móPDÉ¬D
d¶6×z² SSH de¥QÑñ­DôÊ( GOPç,æçäaz|6SSH deÁé>P¢)C|$Dde(
GOPC<É,-ëÞç§mó+ SSH de6xKPC1K¨WG;Ç< SSH ./]Ô6?²Ç<)äÁ]¨
{#ëmóD./(

Git øù

 ëÖ#> Git de( ×>¶À, Git 3D)äò#D\¸µó±ïóò,)äòôDç%Ø9418Ý6ghÑ
SSH ./6=>mó£àâLèd( C¨'oÉ¾R Git de6àCc!ì)ä git-daemon-export-ok  «
Ö ÑÑ ï> Git de\¸µóK×ä'oÉ,-./DyCãÖ ÑÑ =>CÇÌÔü@âL¹zÖZ( CKå
®Á]ÆÇ×ä'oÉ6CKåÑ¥é( ×!îz6ÃY¥éÃ/ Git deG;( eÑü@èd¬³6)FP
ñWG;Íè6!îzäa°Èé×äôÊ URL Dë®Á]SôÊG;`©( ¥|â6àÛT@ë×Ku(
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úû

ÊÆ6Git de> Git z|Däabcde3íõD( GOPDôÊ@A_Dmóû6êøPDôÊAG_uK
¥àCKÇµ¼|}èd6Ç< Git \¸µó#,-./>¥/Dï2( ïz|c SSH ã<D`©bc¬³6
=>W01në+èdDñ+(

üû

Git deí:>íôèd¬³( ò Git deèKmóôÊ'oÉD¢)Üá>¥Á±D( )*DuA36T<É
,- SSH êø HTTPS deDmó./6ç¨Û`ªäñùø@G;ØÇÝd¶6{#ëÃ/ git://  móç@
§d¶( Git deÑ9Ñ>íåÇ<D( ïCä@¨WD\¸µó6×qC;³ xinetd  êø{#Dóg6×l
ìèu¥ij( ï?Cä÷6îñW 9418 ç%6=>ìÂ÷6î)*¥TñW×äÇËrç%( ì_ØDì
Â÷6îÃYTöõ×äç%(

jö÷}k$Æ Git
+,ÅíE89GL,P¨WD./æ°ëì Git ./#»¼×lde(

NOTE

×3ÅíECçO, Linux ./æ°µ¼)^´oKiwD¹º\àDabc§k6Ä8,
Mac ê Windows ./æ°<¢Á]»¼×l./( Eq°6,PDLï¬´&ÇDöì0)
ä£"ì9./æ6E¥ÁBCDz|$¥<D¹zÖZcÍèmnìî(=>6}~Pé]
o(öÓ²)lyCDÈÒ(

,ñóÇ< Git ./æÆ6àCò+@ÈÉQ*KáÈÉÑÑ1)ä¥¶ÀÄÆìèÊ¯DÈÉ( ×ÃY>Ai
jD( K1Ã/ÆÇPDÈÉ#!ì)äsDáÈÉ6PàC,ÆÇabTn° `--bare`ïô  BC¡16áÈ
ÉÊ¯Þ] .git Å¯6q¡×¢ç

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

+,6PD my_project.git  Ê¯öùÄ@ Git Ê¯D²o1(

â¿°gO_éãÄÑ

$ cp -Rf my_project/.git my_project.git

78,;³«Öö@¤¥¥<6=>PÑPDÊD#â6×¹ÿ#Å®>)¢D( ïç±* Git ÈÉ¨S6¥C
ìèÊ¯68Tò·KïjÊ!ì)äÊ¯(

%&Üá'êö÷}k

x8P@1áÈÉD²o6ÈÖCuDq>òáÈÉW$./æ°u<³PDde( b<)äÐÞK
git.example.com  D./æ-.Ç<ü6uÁ]Ã/ SSH õë6P"ò\@D Git ÈÉW, /opt/git  Ê¯
Ö( b<./æ°], /opt/git/  Ê¯6PÁ]Ã/]Öabj³PDáÈÉ#!ì)äsÈÉç
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$ scp -r my_project.git user@git.example.com:/opt/git

ÇÉ6{#Ã/ SSH õë×¹./æuP /opt/git  Ê¯õ@Á§d¶Dz|ø6Ã/»¼]ÖabqÁ]Æ
ÇPDÈÉ(

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

GO)ä|}6Ã/z| SSH õë$)ä./æ6uK{P /opt/git/my_project.git  Ê¯õ@ÁÇd
¶6xK#E¨yõ@G;d¶(

GO$ÄôÊÊ¯ö»¼ git init  ab6un° --shared  ïô6xK Git T¨yÍ;ÄÈÉÊ¯Dèd¶
KÁÇ(

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

eÇÁ¼6Ï©+@D Git ÈÉ!ì)äáÈÉ68TòïW°P+dèø®@ SSH módD./æ>:KV
£( +,Pí-.r½ü,<)ôÊ°ûñíè1(

\²ö!D>6×D{>Ç<)äªäëõ@õëdD Git ./DzFÑÑçC,./æ°nUÁ]| SSH ñ¯
DÖ¸68TòáÈÉW,_é®@§Çd¶D¦#( P-.r½ü1)g6£àr:(

Ö½Dª(ö6PT1wGLiû$rjkD<ô( ×l*V¶ÀGLBCK¬)ä|}ì0)äù}6ªÈ
Éxnæö§±d¶6Ç<ä}¼½33( 8ì6fvR×):6GOç>+ªäë,)äO@ôÊ°íèD
H6 22  >)ä SSH ./æ+áÈÉqáÅ1(

()hi

GO<½ãÛêøPç",áØñùNO3JK Git 6xK)g®Aij( Ç< Git ./íjkD¦#,Ñ|}
ãl( GOàCÈÉPòôD|}Á§6ìª_)FG|}§Çd¶6xKmó+9Á¹ÖqTàãùå(

SSH *@

 GOP@)¹\@ñùø®Á]| SSH õëD./æ6Ç<PD%)äÈÉq¬Gij16JKPª«JK®
¥|uØQGÅí°)(\âDÝ( GOP",PDÈÉ°<³rjkDmó²³d¶6çCz|./æÍè
mnD"ÃD«Ömnd¶q¼1(

GOàCNO3D¬äë®PÈÉ@Çd¶67¥éª¬äë,./æ°ì0ù}6xK,- SSH õëq>¢
)Dï21( Åíb<|#ö�ÈÉD./æ-.¹º1 SSH ./6ìKPÃ/ïmó./æ(

@ªä#AÁ]zPªNO¬äoú,-mód( %)äq>ªNO3D¬äë!ìù¸6×ÿ#AA^ë=
ÑAqr( ê9P¥T"CK¬äë»¼)^ adduser  uK<³®ÉëY(

%&äìA>,É¬°ì0)ä git  ù}6¨¬äàCÇd¶Dëù;)ä SSH æê68TE{nU git ù}D
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~/.ssh/authorized_keys  «Ö( ×¢)#6\@ë®EÃ/ git  ù}móÉ¬(
×):Ñ¥T®Þ,FD `©ÑÑmóÉ¬|DSû¥T®Þ,FP_D,Fø´ô(

_)äìA>¨ SSH ./æÃ/~ä LDAP ./6êø{#-.<ôüDEöèd¬³6#µ¼èd( çC¬
ä|}Á]Ó²É¬D shell mód¶6âL SSH èd¬³P®Á>K>@gD(

ò+ SSH ,-
 GÆ\¿69: Git ./æ®z| SSH æêµ¼Úo( K1S Git ./æ,- SSH æê6GO~mn|}eD
õ@ëê6yêEcK{£o)û( ×ä/ó,\@Íèmn°®>ãhD( \c6PàC{Ú¨W>ò-.
õ@ëê( ÇÚFyÖ6|}D SSH ëê]^,{ ~/.ssh  Ê¯Ö( µUÄÊ¯uû*{ö*V6PRÁ]õ
ú{Ú¨W>ò-õ@ëêç

$ cd ~/.ssh
$ ls
authorized_keys2  id_dsa       known_hosts
config            id_dsa.pub

ÅíàC�ç)P] id_dsa  ê id_rsa  aÞD«Ö6{ö)ä´@ .pub  iûÞ( .pub  «Ö>PDæê6_
)ä`>Oê( GOç¥$×¢D«ÖØêøÏoü@ .ssh  Ê¯Ý6PÁ]Ã/»¼ ssh-keygen  óg#!
ìïí(, Linux/Mac mnö6 ssh-keygen  ý SSH ÑÖ¶,-±, Windows °6Äóg¶ÀÑ MSysGit Ñ
Ö¶ö(

$ 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

\c ssh-keygen  T{ÚëêD]^|³ØÇÚ> .ssh/id_rsa Ý68TïTCäPcU¹^ëê%b(G
OP¥",z|ëêÉcU%b6E{Éì1Á(

+,6µ¼1°¿ÍèD|}àCE²¨Dæêù;ªâ!)ä Git ./æãlúØb<./æQ,z|´Ñæ
êD SSH åo<³Ý( #í\CuDq>j³²¨D .pub  «Ö*V6uE{Ã/÷Öù;( æêk©#>×
¢Dç
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$ cat ~/.ssh/id_rsa.pub
ssh-rsa AAAAB3NzaC1yc2EAAAABIwAAAQEAklOUpkDHrfHY17SbrmTIpNLTGK9Tjom/BWDSU
GPl+nafzlHDTYW7hdI4yZ5ew18JH4JW9jbhUFrviQzM7xlELEVf4h9lFX5QVkbPppSwg0cda3
Pbv7kOdJ/MTyBlWXFCR+HAo3FXRitBqxiX1nKhXpHAZsMciLq8V6RjsNAQwdsdMFvSlVK/7XA
t3FaoJoAsncM1Q9x5+3V0Ww68/eIFmb1zuUFljQJKprrX88XypNDvjYNby6vw/Pb0rwert/En
mZ+AW4OZPnTPI89ZPmVMLuayrD2cE86Z/il8b+gw3r3+1nKatmIkjn2so1d01QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

0Ñ,:ÿÍèmnö£o SSH ëêDrIUñó6f×¦ GitHub D SSH ëêäú
https://help.github.com/articles/generating-ssh-keys (

tuö÷}
Åí#kkGL;³./æçD SSH mó( o1ö6ÅíEz| authorized_keys  #A#P|}µ¼Úo(
<ÉÅíb<Pz|DÍèmn>ËrD Linux ù¼'6àG Ubuntu( \c6!ì)äÍèmn|} git 6u
K{ì0)ä .ssh  Ê¯(

$ sudo adduser git
$ su git
$ cd
$ mkdir .ssh && chmod 700 .ssh
$ touch .ssh/authorized_keys && chmod 600 .ssh/authorized_keys

ëz6ÅíàCKmn|} git  D authorized_keys  «Öxn)lñùø SSH æê( b<Åí-.Ó²1
¤¥í´âDæê6uEïíQ],®É«Öö( cÆ«gh6×læêk©#>×¢Dç

$ cat /tmp/id_rsa.john.pub
ssh-rsa AAAAB3NzaC1yc2EAAAADAQABAAABAQCB007n/ww+ouN4gSLKssMxXnBOvf9LGt4L
ojG6rs6hPB09j9R/T17/x4lhJA0F3FR1rP6kYBRsWj2aThGw6HXLm9/5zytK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz0jTTyAUfrtU3Z5E003C4oxOj6H0rfIF1kKI9MAQLMdpGW1GYEIgS9Ez
Sdfd8AcCIicTDWbqLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6JLtPofwFBlgc+myiv
O7TCUSBdLQlgMVOFq1I2uPWQOkOWQAHukEOmfjy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JggJICUvax2T9va5 gsg-keypair

E×læênUmn|} git  D .ssh  Ê¯Ö authorized_keys  «ÖDõ¯ç

$ 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

+,Åí#Kñùøsì)äìÈÉ(Á]ù�´ --bare  ïôD git init  ab#u$×):6Äab,í
ówÈÉÉ¥T!ììèÊ¯ç
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$ cd /opt/git
$ mkdir project.git
$ cd project.git
$ git init --bare
Initialized empty Git repository in /opt/git/project.git/

ëz6John¿Josie êø Jessica öDâ!)ëÁ]E#íôÊDíí'oG;$×äÈÉö6#çàEÇÈÉ
<³KôÊDòóÈÉuS{G;G¾( fö!6¬xn)äsôÊ6®àC@ëñ¯./æ±² shell6u!
ì)äáÈÉ( Åíbô×ä<³1 git  |}+ Git ÈÉD./æz| gitserver  èKÉ¬Þ( <É6b<
Ä./æ»¼,*ä6uKP-, DNS ;³öE gitserver  äSÇ./æ(xKÅíÁ]»¼GÖabØb
ô myproject  >-@ôÊK{ö-¶À«ÖÝç

# 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

ÇÉ6{#ñùøÁ]ÆÇÇÈÉ6uGp²¨D;y6§kAijç

$ git clone git@gitserver:/opt/git/project.git
$ cd project
$ vim README
$ git commit -am 'fix for the README file'
$ git push origin master

Ã/×ÿ#A6PÁ]õúëì)äî@§Çd¶¿½S:äñùøD Git ./æ(

àCö!D>6ÊÆ\@ØÓ²èdDÝñùø|}®é]mn|} git  DSûñ¯./æ]ìÓ²)ä"Ã
shell( GOP"PÇn]¶³6`àCÍ; passwd  «ÖöØ git  |}\PùÝD shell \(

ù�)äÞK git-shell  Dí¶ shell ìî6PÁ]#R¦E|} git  Däy¶³,c Git ã0D¡h*(Ä
ìîý Git ÑÖ¶)<,-( GOE git-shell  <³K|} git  Dñ¯ shellØlogin shellÝ6xK|} git
R¥éÓ²Ç./æD"Ã shell mód¶( ¤Cz| git-shell 6àC|ïèhñ bash ê csh6z{oKm
n|}Dñ¯ shell( Kµ¼°¿Íè6\cPyê{Q git-shell  -],Ñ /etc/shells  «Ööç

$ cat /etc/shells   # see if `git-shell` is already in there.  If not...
$ which git-shell   # make sure git-shell is installed on your system.
$ sudo vim /etc/shells  # and add the path to git-shell from last command

+,PÁ]z| chsh <username>  abÍ;â)mn|}D shellç
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$ sudo chsh git  # and enter the path to git-shell, usually: /usr/bin/git-
shell

×¢6|} git  qçéQ| SSH õëP Git ÈÉµ¼G;+3±Íè6ì¥éñ¯¬æu±²"Ã shell( GO
Kºñ¯6PTù+JKÙòØ6¡×¢ç

$ 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.

+,6äaã0D Git abf8éÅQYìè6=>ñùø|}-.£A²$)ä"Ã shell 1( QGc*´ô
\,OD6PÑÁ], git  |}DéÊ¯Öì0)äÊ¯6#P git-shell  abµ¼)ôóßD¨ô:( à
G6PÁ]¶³ñ~loùÙ./æëíD Git ab6êøPí]D SSH òØñ¯´ôµ¼¨ô:6×¢6Ä
@ñùø|}]gh#ÅJKñ¯É6RTk$PD´ô( C1wr:@0¨ô: shell D´ô6f»¼ git
help shell (

Git ./0¹
 ëÖ#ÅíEÃ/ ÒGitÓ deì0)ä´Ñ\¸µóDÈÉ( PÑõúK£àèdD Git `©mó6×>)
äl"Ìï( fö!6JK{¥¶Àèd./6âLÃ/ÄdeãlD*VE,{äa°æñ(

GO»¼,÷6îÌÔD./æ°6ïùÄçPxlæñDç§ôÊ./( GO»¼,÷6îÌ*D./æ
°6ïÁ|Ñ¾û_û×cëúê¨ymnØ|ÑR\Eoê$hDÉ¬Ýç§móDôÊ6×¢Á]W0þ)
;³ SSH æêDqr(

£9LÉ6Ä Git de®>ãPV£<ôD( ÃY6PçàC]\¸µóD»Å»¼Äabç

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

--reuseaddr  é9./æ,£à3ó4õëÖÉDFyÖBÞ6 --base-path  ïôé9|},DÙzäôè
¤DãÖÖÆÇôÊ6Å¯Dè¤Eëü Git \¸µó]L¤�çÈÉ#Q*( GO@÷6îQ,»¼6PàC
ñWç% 9418 DÃ´d¶(

PÁ]Ã/9:#ÅEÄµó]\¸µóD#Å»¼6×ÉC±DÑP\z|DÍèmn( ,)¹ Ubuntu ¬
æ°6PÁ]z|)û Upstart Ao( JÇ6ç$GÖ«Öç

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

uxnÖûAo*Vç
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start on startup
stop on shutdown
exec /usr/bin/git daemon \
Ê   --user=git --group=git \
Ê   --reuseaddr \
Ê   --base-path=/opt/git/ \
Ê   /opt/git/
respawn

*Ñ¹zã$6ê%ìez|)äPÈÉõ@ç§d¶D|}Sû#»¼Ä\¸µó - PÁ]!ì)äs|}
git-ro  uK]Ä|}Sû#»¼\¸µó( KiR©¼6ÅíE¡ git-shell  )¢6<¢z| git  |}#»¼
ï(

ÄPBÞ¬æÉ6PD Git \¸µóET¨yÞy6uKGOµóÙ!ÔÅàïT¨yBs»¼( K1,¥BÞ
DFyÖ^ë»¼6PÁ]»¼]Öabç

initctl start local-git-daemon

,{#mnö6PÁ]z| sysvinit  mnöD xinetd  Ao6êø_ÔD#Å#q+ - çCPéÅE{ab\
¸µówuq+ó²(

ëÖ#6PàCëü Git ZlÈÉé9´Ñ./æD£èdmó( PÁ],¬äÈÉÖ!ì)äÞK git-
daemon-export-ok  D«Ö#q+(

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

Ä«ÖEé9 Git ,-£àèdDôÊmó./(

Smart HTTP
 Åí)*Ã/ SSH µ¼èdmó6Ã/ git:// µ¼£èdmó6=>?@)ÿdeÁ]<Éq+]°¹ÿ#Å
Dmó( <³ Smart HTTP )*çàC,./æ°Þ|)ä Git ¨´DÞK git-http-backend  D CGI A
o(  Ä CGI AoET§±e git fetch  ê git push  abS HTTP URL ù;Dfäè¤+µF´ô6#üÑ
Äà}ç>ò¾R HTTP Ã´Ø¥_Ñ 1.6.6 'oDà}ç¾RÇòWÝ( GO CGI ù+Äà}ç¾RÖé
ØSmartÝ×Å6ïET]Öé×Åcïµ¼Ã´6ò`ïETp'$çØDumbÝ×ÅÖØJÇïÁ]P~l
µDà}çq+SÖUVÝ(

,Ùo]°ijD¹º§kT6 ÅíE| Apache #èK CGI ./æ( GOPü@¹º Apache6PÁ],
Linux ì9Ö[¼GÖêghDab#¹ºç
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$ sudo apt-get install apache2 apache2-utils
$ a2enmod cgi alias env

ÄÍèETÞ| mod_cgi 6 mod_alias 6 + mod_env  3 Apache × 6 ×l× ®>zÄyéQYìè\y
êD(

ëÖ#ÅíCS Apache ;³«Öxn)l*V6#¨ git-http-backend  èK Web ./æP /git  è¤f
äD¤læ(

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

GOÉì GIT_HTTP_EXPORT_ALL ×äì9<û6Git EçP£èdà}ç,-´ git-daemon-export-ok
«ÖD'oÉ6q¡ Git \¸µó)¢(

ëzPàC¨ Apache ëíÃ/Äè¤Dfä6xnGÖD*Vö Apache ;³«Öç

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

íT6GO"q+ÇÍèèdåo6z|GÖDDèdÅ¡;³1Áç

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

×àCP!ì)ä¶À\@íA|}ëYD .htaccess  «Ö( ]Ö>)äxn ÒschaconÓ |}$Ç«ÖD
12ç

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

PÁ]Ã/9:#Åxn Apache èd|}6ï2z|{ö)ÿ#Å1Á( ]°µµç>ÅíÁ]ç$Díi
jD)ä12( GON!DH6PÑÁ]Ã/ SSL »¼ï6]Qo\@`©>,nëáàÖµ¼bcD(
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Åí¥"IU0vw Apache ;³«Ö6JKPÁéTz|¥<D Web ./æ6êøÁé@¥<Dèdàä(
ïDÉC'l>z|)ä Git ®´D6ÞK git-http-backend  D CGI(ïÙÉ|#¤ldÁÃ/ HTTP ù;
+ëáD`©( ïoSu¥¶ÀâLèdyé6=>èdyéÁ], Web ./æýÉ|ïÉÙöõq+( PÁ
],âL\@Á]¤l CGI D Web ./æ°ì$×:6\]ýR¢)äPíøïD Web ./æKÜÔ(

NOTE
£1wr:D@0;³ Apache èdmóD´ô6fÃ/]Ö#ëno Apache «Úç
http://httpd.apache.org/docs/current/howto/auth.html

GitWeb
 GOPPôÊ@§Çd¶êç§d¶6PÁéàCì0©)ä´Ñä}Di£Êkæ( Git ,-1)ä«u

GitWeb D CGI Ao#u×ôìè(

Figure 49. GitWeb #34Ñ567

GOP"CÊk GitWeb GLûOPDôÊ6uK,./æ°¹º1öûÜäa./æàG lighttpd  ê
webrick 6 Git ,-1)äab#¨PÞy)ä®ÉD./æ( , Linux mnDöÄ°6 lighttpd  ÃY-.
¹º16\]PçàC,ôÊÊ¯3[¼ git instaweb  ab1Á( GOPz| Mac mn6 Mac OS X
Leopard mn-.Ó¹º1 Ruby6\] webrick  ê9>PíüDï2( GO¥"z| lighttpd Þy
instaweb  ab6PàC,[¼ÉnU --httpd  ×`(
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$ 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]

×äabÞy1)äóò 1234 ç%D HTTP ./æ6uK¨yañ1noæ( ×PP#â¬G#R( ÄP-
.Ùo1ìèu"0;×ä./æ6PÁ][¼<)äab6un° --stop  ïôç

$ git instaweb --httpd=webrick --stop

GOP+,"KPDNOêPâãDñ­ôÊR\D»¼×ä}½6PàCÃ/"ÃD Web ./æ#<³ CGI
Ao( )l Linux ù¼'DÑÖÉ@ gitweb  ¶6Á]Ã/ apt  ê yum #¹º6PÁ]cKK( ëÖ#Åí#
õúD1w)ÖGLÜy¹º GitWeb( \c6PàCÓ² Git D­XY6ï¶À1 GitWeb 6uÁ]£o¨ô
:D CGI Aoç

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

àCö!D>6PàC,aböäô GITWEB_PROJECTROOT <û#¨ógÈéPD Git 'oÉD|³( +
,6PàC, Apache öz|×ä CGI Ao6PàCKÇxn)ä¤¥É¬ç

<VirtualHost *:80>
Ê   ServerName gitserver
Ê   DocumentRoot /var/www/gitweb
Ê   <Directory /var/www/gitweb>
Ê       Options ExecCGI +FollowSymLinks +SymLinksIfOwnerMatch
Ê       AllowOverride All
Ê       order allow,deny
Ê       Allow from all
Ê       AddHandler cgi-script cgi
Ê       DirectoryIndex gitweb.cgi
Ê   </Directory>
</VirtualHost>

N^,¦6GitWeb Á]Ã/âL)ä¾R CGI ê Perl Däa./æÇ<±GOPàCDH6Ç<©#ùÄ¥T
Aùå( +,6PÁ]mó http://gitserver/  ,èÊkPD'oÉ(
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GitLab
 78 GitWeb ãÄij( =GOPQ,�ç)är+X6yérzD Git ./æ6×3@ªäñ­DwD#7

Á-Pï2¹º( JK GitLab >{öí*ÞD)ä6ÅíEïèKO1u89ïD¹º+z|( ×à GitWeb
CjkD:uKàCr:D·¸6=ïD{>)äyérzDï2(

hi

GitLab >)ä`©É¾RD web ù|6\]ãàÑ{# git ./æ6ïD¹º/óÍÀ$r:D45( î»D
>6×ä/ó@ÇYòñD«ÚâÑ+¾R(

×3@)lÁ×ãD#A~P¹º GitLab ( K1rõúDÞy+»¼6PÁ]Ö¸¤¥¬Ì¡êø,
https://bitnami.com/stack/gitlab  °Ó±)à¹º¶6<ÉÄâ;³zÌ?íPòôDì9(  Bitnami D)ä
Y:,ÑïDñ¯¼½ØÃ/ alt-&rarr àµU±Ý±ïTëüP¹ºüD GitLab D IP ¦l]ÀÇÚD|}Þ
+ëY(

Figure 50. Bitnami GitLab 89:;n673

£9GL6åz GitLab jk'D readme «Ö)§§#6PÁ],×3ç$ï https://gitlab.com/gitlab-org/
gitlab-ce/tree/master  ( ,×3PET,É§jöç$¹º GitLab D~�6)äÁ], Digital Ocean °»¼
D¤¥¬6]À RPM + DEB ¶Ø®>äK'Ý( ×3?@ ÒÇj#Ó DÉQ¨ GitLab »¼,ÇËrDÍèm
n+`©É°6)äzÜyD¹ºAo6]À9:{#DH((

ÚÛ

GitLab Dãl¼½>Ã/äaµUD( EPDnoæH$-.¹º GitLab D É¬Þê IP ¦l68T]ãlú
Sûñ¯1Á( ÇÚD|}Þ> admin@local.host 6ÇÚDëY> 5iveL!fe ØPT²$gh fñ¯Tõ
õrhëY D,OÝ( ñ¯T6:¨ÉÀ°#«©|³D ÒAdmin areaÓ ºËµ¼ãl(
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Figure 51. GitLab <=# ÒAdmin areaÓ Å>3

¤v1

GitLab °D|}äD>PùdèøDÖ¸( |}Ö¸ü@A:jkD¦#6ÉC>¶Àñ¯`©D|}´ôE
í( ¬)ä|}ù¸®@)ä fÀ23  61Ä|}ôÊD©1Eí( GO)ä« jane  D|}õ@)äÞ³>
project  DôÊ6xK×äôÊD url T> http://server/jane/project  (

Figure 52. GitLab Ñ5?@673

IC)ä|}@¹ÿ#A( ÒÅ¡ØBlockingÝÓ )ä|}2ø#ñ¯ GitLab q16=>Ä|}aÞìÜÖD
\@`©J8TÙQ]6uKJÁ]Ã/Ä|},FPùDñ¯÷!#ëp#Däë´ô}(

ì_)#½6Ò+*ØDestroyingÝÓ )ä|}6TªåDE#]`©É+«ÖmnöIC( #aÞìÜÖD
\@ôÊ+`©®TÙôC6õ@DâLèÑTÙIC( ×»8>)ärX¨Krî«ºND¼K6\]AÛ
|$×ÿ#A(

4

)ä GitLab Dè>)lôÊDEí6õ<0Ñ:Û|}Á]mó×lôÊD`©( ¬)äè®@)äôÊaÞ
ìÜØc|})¢Ý6\]GO)ä« training  Dèõ@)äÞ³> materials  DôÊ6xK×äôÊD
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url T> http://server/training/materials  (

Figure 53. GitLabA ?@673

¬)äè®@9:|}cÌ0à6¬)ä|}PèöDôÊ]ÀèoSDd¶®@Ü·kG( d¶D¡h]
ÒmàÓØµé,ó(+89Ý $ Òõ@øÓØÙz²³è¿oú+ôÊÝ( d¶Dÿgß:]öÑå],×
3))ûÕ6¥/, GitLab Dãl¼½°@~�#ë(

¬â

)ä GitLab DôÊãÄÑ git D'oÉ( ¬)äôÊ®YÑ)ä|}êø)äèDjäaÞìÜ( GO×äô
ÊYÑ)ä|}6xK×äõ@øP\@Á]Ó±×äôÊDëõ@^ëãld±GO×äôÊYÑ)äè6x
KÄèö|}Ü·Dd¶ÑT©è|(

¬)äôÊ®@)äÁ>Ü·6²³zåÁ]k$×äôÊ}½+ÈÉ( GO)äôÊ> B(  D6×äôÊD
õ@øyêÑ{èd]ìzòôD|}Á]mó( )ä )C  DôÊÁ]Ù\@ñ¯Dëk$6ì)ä D1  D
ôÊ`>P\@ëÁ¼D( ö!6×ÿ²³x¶· git ÒfetchÓ Dz|Ñ¶·PôÊ web |}¼½Dmó(

5ä

GitLab ,ôÊ+mnÜ·°®¾R@2óg( Pâ!Ü·6Ä@ã0EÖù£É6GitLab D./æT[¼)ä
¶À¬¿W JSON `©D HTTP fä( ×>¨ywõëPD git 'oÉ+ GitLab q1${#Dñùìî6àG
CI ./æ6­5®6êøF5ìîD)äàü#A(

=.v6

P"C, GitLab uD%)ÖEq>ì0)äsôÊ( ×Ã/:¨ìîÀ°D Ò+Ó ºËÙo( PTÙCä¯Ç
ôÊÞ³6Ñq>×äôÊ\YDaÞìÜ6]ÀïDÁ>ýÜ( Ø_:`D<ôu¥>X¨D6Á]Ã/<
³¼½BsÄâ( :¨ ÒCreate ProjectÓ6PqÙo1(
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ôÊ],T6PÁéT"Eïco¦D Git 'oÉõë( ¬)äôÊ®Á]Ã/ HTTPS êø SSH
õë6â!¹ ø®Á]Ù|#;³òó Git( ,ôÊÉ}D°ÀÁ]k$×äôÊD URLs( PÑ)ä],Do
¦'oÉ6×äabETSÉ¬|³xn)ä« gitlab  DòóÈÉç

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

GOPDo¦ü@'oÉD²o6PÁ]×¢uç

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

web |}¼½,-1ªä@|DÓ±'oÉ´ôDä}( ¬)äôÊDÉ}®»O1íöDäy6uKÃ/°
FD#ëÁ]zPnoôÊ«Ö]À,FI­(

[)ÞR

,)ä GitLab ôÊ°)©ìèDíij#Aq>±²dèøP git 'oÉD^ë push d¶( PÁ]Ã/ôÊ
<ôD ÒMembersØoúÝÓ FGS)äôÊxnÇèø6uKE×äsDdèøc)ämóÜ·0àØ¥<
DmóÜ·, è  ö-ij89Ý( Ã/±²)ädèø ÒDeveloperØñùøÝÓ êørMDmóÜ·6×ä
|}qÁ]Ä£³à¦^ëS'oÉêøSG¾µ¼,F(

_Ô)ä¨íèrw´D#Aq>z|íufä( ïDY:,Ñ¨âLéÅk$×äôÊDdèø,Ùã²D
FyÖP×äôÊè*êë( Á]^ëmóDdèøéÅijD!ì)äG¾6S×äG¾µ¼,F6ÑÁ]
ñÞ)äS master  êø{#âL)äG¾Díufä( P'oÉü@G;d¶Ddèø`Á] ÒforkÓ ×ä
'oÉØ1!ìYÑ¨WD×äÉD²oÝ6S G]  ²oµ¼,F68T]xä²oñÞ)ä$ÉôÊDíu
fä( ×ä×Øz²ôÊõ@øÙz²³zS'oÉD,F6]ÀJKÉPé9nUµ£dèøDêë(

, GitLab öíufä+ó(>)äp¨89DÉCFG( ¬)äíufä®é9,,*;<D¼µ¼89Øï
¾R)äöûÜDXY×ÊÝ6Ñé9P)ä±¿WH(µ¼89( ¹ø®Á]ÙG;ª|}6êøèé$
milestonesØ3ó¶Ý ¼½(

×äFGÉC·¸Ñ, GitLab öc Git ã0DòW6=> GitLab èK)äoøDmn6ï,-19:{#"¹
#~�Pd<ìè61GôÊ wiki cmn·¸ìî( GitLab D)äY:,Ñ6./æ<³+»¼]T6PEA
ÛàCÄâ;³«ÖêÃ/ SSH õë./æ±Ø_:`Dãl+IYz|®Á],noæ¼½öÙo(

7b89Ú7«:
GO¥"<0¨WD Git ./æ6PÁ]ï2EPD Git ôÊâã$)äÔFßÂDâãäå( ×´#1)lü
¤ç)äâãäåÁ]|#õúì0uñóôÊ6K£àµ¼./æ·¸+ó²ìè( 1zP,*F<0uK
»¼1¨WD./æ6PJ8Á]òPDñ­XYâã,æöâãäå - ×ÃYr@�Ññ­jk#ù++~�
P(

+,6@ÇY:Dâã-Pï26¬äï2®@¥<DYí:( £Êkísûü6fno Git ·´D
GitHosting }½ https://git.wiki.kernel.org/index.php/GitHosting

ÅíT, GitHub  òñvw GitHub6èKÊÆí_D Git âã¸¹6PAÁéàCcâã, GitHub °DôÊµ
¼FÎ6ìKPÑAÁéu¥"0<0P¨WD Git ./æ(
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ÑÖ
P@:ÿòó]± Git ÈÉDï2RÑc{#ëíèê>G�PDìè(

»¼P¨WD./æE@9:d¶Ké9P»¼Ä./ÑP¨WD÷6î*6=GÇÃYàCù¢P_ûDÉÜ
0<³c·¸./æ( GOPW³PD)ÅÑâã./æ*6Áö£D<³c·¸±£9GL6PyêéÅQ
]PDXY,{#./æ6K~lèé¥é9ÇèA( ×E^ë1ÄDDôZäèAêèíD#ÅãðíPê
PDèé(
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89: Git
 P+,õ@1)äòó Git 'oÉ6éK\@ñùøö�XY,-./6,)äo¦ìèðóÖ6PÑ-.ø
ï1´o Git ab(P+,Á]RSGLQ| Git ,-D)lGòÅìèðó1(

×)­ö6PETRSGLèKêëøêâíø6,)äGòÅdèDì9öz| Git( PTRSK)äôÊo
y¦êëXY6uëã)lí9qØ#Å6¨P+ôÊD·¸øéöõ¦Ùo×ä/ó(_Ô6PÑTR$GL
ãl@A:ñùø,FêëDôÊ(

89:ÞRL¹
 <bnDEöÅ'o²³mnØCVCSÝ¥<6Git DGòÅòWz²ñùøÜDdè<²rnºä:¢( ,E
öÅmnö6¬äñùøq¡>õë,Eèæ°D(:6»ÇDìè#Å_¿ã¡( ì, Git ö6¬äñùø<
É¼çz(:+EèæDw½ÑÑÑq>â6¬äñùøxÁ]E¨WDXYêë${#DÈÉö6<ÉÑé·
¸¨WDæñÈÉ6¨{#ëÁ],{´&°ìèuêëXY( eÇ6Git DGòÅdèÁ]KPDôÊ+NO
B£*ÿÿ¥<Dìèðó6ëÖ#D­(TïðªÿQ|1 Git D×ÿºäWDY¼ù|#Å( ÅíE89¬
ÿ#ÅDY:]ÀÁéDí:±PÁ]ï2z|{öD~)ÿ6êøEïíDòW¥íë;z|(

45:ÞRL

 EöÅmnöÃYz|D>j:dè×ØÑÑEöÅìèð( )äöMEèæ6êøâÈÉ6Á]ëíXY6
\@ëE¨WDìècÌ<§( ¤¥äñùø`èK(:ÑÑÑq>öMÈÉDO¢øÑÑuKc{µ¼<§(

Figure 54. TUYlmÆ3

×!îzGO¹äñùø]öMÈÉÆÇXYÖ#6<Éè1)lÍ;6xKç@%)äñùøÁ]PQ¦ò`
©G;pö�./æ( %&äñùø,G;Í;ÌÆ6yêcE%)äëDìèíuµ#6×¢]¥T§ÿ%
)äëDÍ;( ×+ Subversion  ØêâL CVCSÝöDde)¢6ìK×ä×ÅÑÁ]Aü¦»|$ Git ö(

GO,æçêøNOö6P-.S¡1z|×ÿEöÅìèðó6ÙzÁ][\¯|×ÿijD×Å( çàC
ëìü)äöMÈÉ6uªñùNOöD¬äëG;`©Dd¶6qÁ]ñûìè1(Git ¥T¨|}§ÿ»Ç
DÍ;( 1G John + Jessica <Éñóìè( John Ùo1#DÍ;uG;$./æ( ëz Jessica JK,F
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¾¨WDÍ;6üo$./æòØ( ¾ÙëÈ¾DÍ;QÃ/ÇõµÅØnon-fast-
forwardÝD#ÅG;6ç@ E`©ð±Ö#uKíuT#éG;( ×ÿ×ÅDìèðóDz|ÇYÖM6JK
_:`ëP{AøïÑAS¡(

Ä8×u¥Å¶ÑáNO( Q| Git DG¾×Ø6Ã/<É,:äG¾°ìèD#Å61z>°ãëDñùNO
ÑÁ]Aü¦,jäôÊ°dè(

4+ÚÛ1ÞRL

 Git é9:äòóÈÉ],6z²×¢)ÿìèðoKÁéç¬äñùøõ@¨WÈÉDÇd¶+{#\@ëÈ
ÉD§d¶( ×ÿF»ÖÃYT@äXü`Ôj#Õ'ôÊDd¿DÈÉ( CK×äôÊuêë6PàC]Äô
ÊÆÇ*)ä¨WDæñÈÉ68TE¨WDÍ;G;°0( ëzPÁ]fäj#ÈÉD·¸ø3±rsíu
$ÉôÊ( ·¸øÁ]EPDÈÉèKòóÈÉxnµ#6,o¦äKPD<r6E{íuU#íDG¾uG
;pj#ÈÉ( ×)ðóDìè#ÅGÖ\OØ¼ Eoãløìèð( Ýç

1. ôÊ·¸øG;$ÉÈÉ(

2. êëøÆÇÇÈÉ6u*Í;(

3. êëøE`©G;$¨WDæñÈÉ(

4. êëøª·¸øù;÷Ö6fä3±¨WDrs(

5. ·¸ø,¨Wo¦DÈÉö6EêëøDÈÉnKòóÈÉuíuÍ;(

6. ·¸øEíuTDÍ;G;$ÉÈÉ(

Figure 55. T-?@ÜlmÆ3

 ×> GitHub + GitLab 3EèæÅØhub-basedÝìîíY|Dìèðó(ëíÁ]V£¦E~äôÊÀ£o
K¨WDæñÈÉ6S×äÈÉG;¨WDÍ;6uK¬äë\¼( ×KuíÉCDY:Ì)>PÁ]R\¦
ìè6ìÉÈÉD·¸øÁ]ýÉ3±PDÍ;( êëø¥y3ó·¸ø¤lÙ,FDrsÑÑ¬)#®Á]B
C¨W(Áìè(

;g<»ë<ÞRL

 ×{q>:ÈÉìèðóD<ÿ( )*õ@`ã|dèñùøDÖ_ØôÊ]T|$×¢Dìè#Å61Gv
ÞD Linux *LôÊ( Ù³K²jØlieutenantÝD²äEoãløG·ÂÃEoôÊöDòôFG( \@×
l²jµ°?@)|³KçbjØdictatorÝD±EoãløÂÃnÄ( çbj·¸DÈÉèK×ãÈÉ6K\
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@dèø,-#íàC3±DôÊXY( âäðók©#>×¢D(¼ çbjc²jìèð( ):

1. "Ãñùø,¨WDòWG¾°ìè6uÏ© master  G¾µ¼<´( ×3>çbjD`master`G¾(

2. ²jE"ÃñùøDòWG¾íu$¨WD master  G¾ö(

3. çbjE\@²jD master  G¾uU¨WD master  G¾ö(

4. çbjEEoTD master  G¾G;$×ãÈÉö6]R\@{#ñùø]ÇK´&µ¼<´(

Figure 56. EFG`HGlmÆ3

×ÿìèðóu¥Y|6ç@ÄôÊàKGk6êøàC:Ü·ãlÉ6]T¿+*Y:( Q|×ÿ#Å6ô
Ê±ÂÃëØ1çbjÝÁ]ò_ûG<DEoìèÅâª¥<DáèÂÃëG·¤l68T,¥<ÉÎE_ 
DXY2EnÄ©#6|ÑÌTDâí(

ÞRL¹ÑÖ

°½ïð1, Git 3GòÅmnö.Yz|Dìèðó6=>,q{Dñùö6PTÂ$9:ÁéðíPDòô
ìèðóD<ÿ( +,PùÄ-.òïZÿìèðóèíÁéàãðíP16ÅíTª*)lGL¼ç¥<ì
èðóöÉCw½Drî¿D12( Ö)(ÅíETRSKôÊuêëD)lY|×Å(

=[>¬â?%
 ¬¿GLS)äôÊêëDÉCùå,ÑÙoêë@A:¥<D#Å( JK Git ÇYºä6ëíÁ]Ã/¥<
D#Å#)©ìè6\]¬¿ùÄGLêëu¥>ÇYr{ - ¬)äôÊ®@):é¥<( ®ÞJÆ¶·äÇê
ëøD`û¿ï2Dìèðó¿,Fd¶cÁé¶ÀDÔFêë#A(

%)ä®ÞJÆ>äÇêëøD`û - !à¦S×äôÊêëXYD|}`û]À#íDêëâå( ,9:Fy
Ö6PÁéT@¹°äñùø)5,Fª^6PÑ¥äÇDôÊÁérÛ( PÑ_)lDæçêôÊ6ñùø
D`ûÁéT>°ê6¬5®@oã°ê^,F( ×ABC6JKýzñùøÈ#È:6,{QPDXYé¥
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û¦ù|êöõ¦íuÉTÂ$r:ó((
,FD;yÁéü+K/ÉD6ÑÁé,PQ,u;yêø3ó; yÙ&rù|ÉÙíuUDìè/BÂº(
GLQoXYób>ísD6uK,Fób>@gDt

Ö)ä®ÞJÆ>ôÊz|Dìèðó( ï>öMwDÇ61¬)äñùø®PÉèXY@ã<DÇUd¶t
ôÊ>ò@)äÜÊ\@úûD·¸øêâíøt >ò\@Dúû><¼É×T&rDt P>ò×c1xä/
ót >ò],²jmn6PyêcEPDìè,F$°½t

Ö)äó(>,Fd¶( >ò@ôÊDÇd¶TzSôÊêë\àDðó@à_D¥<( GOü@Çd¶6ô
ÊTï2Lÿ#ÅëíêëDìèt >òôö@)äGLêëDê¡t P)^êë:Ûìèt P:¨êë)
^t

\@×ló(®T®Þq{GLS)äôÊêë6]ÀPP#âZlìèðórðíêøÁ|( ÅíETeÊ
UI6Ã/)mû|1#v¿{öD¬)ä#½±]×l12ùÄéÅì0q{öPàCDòôìèðó(

 ¡@A

,ÅíñóÊkòôD|1Æ6×3@)ä0Ñ,F´ôDõúâÑ( @)äüD!ì,FDr`uKËRz
|T¨c Git ìè+c{#ëdèrV£( Git ôÊ,-1)ä«Ú6{öûÕ10Ñ!ì,F$,FúûD¤
¥üD,O - Á], Git ­XYöD Documentation/SubmittingPatches  «Öö¦§ï(

 \c6P¥T"Còì¢/0ØÏ© git help diff D¬¿6ÅíÖ½ª*DºÄ6ì¢/0>ä¼¯Dì
á¿Tab ³ü?6+¼\ìáTå Tab ³ü?D¼KÝ,F°0( Git ,-1)äijD#Å#ÜÊ×: - ,,
FÆ6»¼ git diff --check 6ïETç$ÁéDì¢/0uEïíKPû*#(

Figure 57. git diff --check  #äã

GO,,FÆ»¼xäab6Á]Èé,Fö>ò¶ÀÁéTz{#ñùøÌÍDì¢ó((

ëÖ#6JK¨¬)ä,FoK)ä©1°DÊ0<rE( GOÁ]6JK¨;yÁ]lw - ¥C,âäùõ$
YwDÓäó(68T,ù)ÉEïí,FK)äV_D,F( 1z,ùõîÜP£A,F6,ù)Éz|S
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]kÐEPDìèíÛÎGK¬äó()ä,F6uKK¬)ä,F®´)ä@|D´ô(
GO{ö)l;y Í;1<)ä«Ö6JKz| git add --patch  #FGS]«ÖØ, FÎÅS]  ö@òñ
ïðÝ( ¥ãPu)äêÓä,F6çC\@D;y>,<)ÉÎxnD6ôÊG¾õçDõCq>Ê0D6
z<Eñùøyê×ÊPD;yÉõû¨EFV£l( ÄPÌTàCÉ×ä#AÑTz3*ê?')ä<rE
rV£l( BÇËÌ  ¬¿1BÇËÌcFÎÅS]«ÖD¤¥@|D Git {& - ,Eìèù;ª{#ëÆz|×
lìî#~�£o)ä¥û7£cDËÌ(

íT)ÖC4vDE>,F´ô( @)ä!ìY6,F´ôDS¡Tz Git Dz|cdèV£D:( )*Fy
Ö6´ôùÄ]ÛÑ 50 ä>?Ø25äÏ>ÝDj¼ñóKiC¦¬¿<r6ëz>)äì¢¼6Nëz>)ä
ròñDwî( Git ôÊCä)äròñDwî6¶·u;yDy¬+ïDq+cÌÆ¼KDPà - ×>)ä\
²[]Düê`( ,×l´ôöz|+,ÉàÐz¦óÑ>)äü"A( hrHâ6z|ab( z| ÒAdd
tests for.Ó ì¥> ÒI added tests forÓ ê ÒAdding tests for,Ó( ×3>)ûííe Tim Pope ÇD×Ñç

Í;DÒCØ 50 ä>?êrÛÝ

GOyCDH6nUròñDwî«>(,
_d  72 ä>?DÉPh¼(,~lF»Ö6
%)¼ÙÄè)öö2÷ÖDË(6ÈÖD
«oèKQ«(G½ÒCcQ«Dì¼>
yêDØCÇPÙzW?Q«Ý±GOPE
¹ø¥,)©6xKgh<´3ìî£A
QYìè(

ì¼ëzrµ)§Dá'(

Ê - r¸Ñ>Á]D(

Ê - ôÊ?¸Á]z|CØDõ>?êº¸
Ê   Æ½)äìá6ÌÜ|ì¼½ñ6
Ê   =>Á]f©¥<D¡1@\¥<(

GOP\@D,F´ôk©#®¡×¢6PPcåPìè,)©D{#ñùø#âEFT<²ÇYV£( Git ô
Ê@)äÓüáÅwD,F´ô - JK,xé»¼ git log --no-merges  #kkÐÑDáÅwDôÊ,FË
Ì¡JK¢(

,ëÖ#D12ö6]ÀÔÕop_FG6*ÑiUWD'Jop¥T@¡×¢ÐÑáÅD´ô±ã"6Åíz
| -m ïôD git commit ( CÅíâDu6ì¥>CÅíuDu(

BP()CD

 PÁéTÂ$DíijD;³>@)¹ä{#ñùøDO@ôÊ( ÒO@Ó ,×ä°Ö«ö6!îz;­ - ¥
Á]]Ô½Dï¼ömó$( P+{#Dñùø®@ÈÉDG;d¶(

,×äì9Ö6Á]¯|)äghz| Subversion ê{#EöÅDmnÉTz|Dìèðó( f8Á]²$¡
5è,F¿ÇYV£¦sìG¾cíuG¾3MÜyé6=>ìèðóÁ]>AijD±ÉCDk·>íuù£
,à}ç×ªì¥>,,FÉù£,./æxª( ¨ÅíkkÄ¹äñùø,)äö�ÈÉö)©ìèÉT>
JK¢2( %)äñùø6John6ÆÇ1ÈÉ6u1;y68To¦,F( ØK1V¼×l12pß6de´
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ô-ÙèhK ... (Ý

# John's Machine
$ git clone john@githost:simplegit.git
Initialized empty Git repository in /home/john/simplegit/.git/
...
$ cd simplegit/
$ vim lib/simplegit.rb
$ git commit -am 'removed invalid default value'
[master 738ee87] removed invalid default value
Ê1 files changed, 1 insertions(+), 1 deletions(-)

%&äñùø6Jessica6u1<¢DEF - ÆÇÈÉu,F1)ä;yç

# Jessica's Machine
$ git clone jessica@githost:simplegit.git
Initialized empty Git repository in /home/jessica/simplegit/.git/
...
$ cd simplegit/
$ vim TODO
$ git commit -am 'add reset task'
[master fbff5bc] add reset task
Ê1 files changed, 1 insertions(+), 0 deletions(-)

+,6Jessica ò¾DìèG;$./æ°ç

# Jessica's Machine
$ git push origin master
...
To jessica@githost:simplegit.git
Ê  1edee6b..fbff5bc  master -> master

John ÑJKG;#D;yç

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

¥é9 John G;>JK,<)ÉÜ Jessica -.G;1( GOÌÆS¡Ñ| Subversion xKlw×:ò·B
C6JKPTö!$¹äñùøuü@$1<)ä«Ö( õã Subversion TP$1D¥<«Ö,./æ°¨y
µ¼)^íu6= Git CäP,o¦íu,F( John yêð± Jessica D;yuíuïí6]éÙé9G;(
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$ git fetch origin
...
From john@githost:simplegit
Ê+ 049d078...fbff5bc master     -> origin/master

,×äÉP6John Do¦ÈÉk©#¡×¢ç

Figure 58. John #W©ñó

John @)äÉ|äS Jessica G;°0D;y6=>#yêEïííuU¨WDìèöÌT]éÙé9G;(

$ git merge origin/master
Merge made by recursive.
ÊTODO |    1 +
Ê1 files changed, 1 insertions(+), 0 deletions(-)

íuµ¼¦APQ - John D,FËÌ+,k©#¡×¢ç
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Figure 59. ½¾Î origin/master  LÏ John #tu

+,6John Á]äKXY6{Qïf8QYìè68T#Á]òíuDsìèG;$./æ°ç

$ git push origin master
...
To john@githost:simplegit.git
Ê  fbff5bc..72bbc59  master -> master

íb6John D,FËÌk©#¡×¢ç

Figure 60. ¯%· origin  Ö×ØÏ John #ñó

,ÇîÜ6Jessica ,)äòWG¾°ìè( ¾!ì1)ä³è issue54  DòWG¾uK,xäG¾°u1°
^,F( ¾?ü@ð± John D;y6\]¾D,FËÌk©#¡×¢ç

118



Figure 61. Jessica #ÍÄW@

Jessica "Cc John <§6\]¾µ¼1ð±Íèç

# Jessica's Machine
$ git fetch origin
...
From jessica@githost:simplegit
Ê  fbff5bc..72bbc59  master     -> origin/master

xT<É3± John G;Dìè( Jessica DËÌ+,k©#¡×¢ç

Figure 62. "ö John #h£Ï Jessica #ñó

Jessica ÚK¾DòWG¾-.r½ü16=>¾"CÈéyêíuJKµU¾Dìè]éG;( ¾»¼ git
log  #ç*ç

$ git log --no-merges issue54..origin/master
commit 738ee872852dfaa9d6634e0dea7a324040193016
Author: John Smith <jsmith@example.com>
Date:   Fri May 29 16:01:27 2009 -0700

Ê  removed invalid default value

issue54..origin/master  ¦A>)äI­/@æ6Cä Git ç»O\@,T½G¾Ø,o1ö>
origin/master Ý=¥,Æ½G¾Ø,o1ö> issue54 ÝD,FDûü( ÅíET, ,FkÜ  öòñïð
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×ä¦A(

ÊÆ6ÅíÁ]]c*ök$@)ä John £oD=> Jessica ?ü@íuUD,F( GO¾íu
origin/master 6Ñq>âETÍ;¾Do¦ìèDxäjä,F(

+,6Jessica Á]íu¾DòWìè$¾D master G¾6íu John DìèØ origin/master ÝµU¾D
master  G¾68TN^G;p./æ( \c6K1âí\@×lìè¾ghp¾D master G¾(

$ git checkout master
Switched to branch 'master'
Your branch is behind 'origin/master' by 2 commits, and can be fast-
forwarded.

¾xÁ]cíu origin/master  ÑÁ]cíu issue54  - ïí®>°î6\]Pguü@0m( ¥9¾ï2
DPg>JKíbDÅOõC>Ùz)¢D±ç>ËÌT@):ö Dk·( ¾ï2cíuU issue54 ç

$ git merge issue54
Updating fbff5bc..4af4298
Fast forward
ÊREADME           |    1 +
Êlib/simplegit.rb |    6 +++++-
Ê2 files changed, 6 insertions(+), 1 deletions(-)

ü@ù£ó(±GP\¼ï>)^ijDõµ( +, Jessica íuU John DìèØ origin/master Ýç

$ git merge origin/master
Auto-merging lib/simplegit.rb
Merge made by recursive.
Êlib/simplegit.rb |    2 +-
Ê1 files changed, 1 insertions(+), 1 deletions(-)

¬)ä«Ö®¥û¦íu16Jessica DËÌk©#¡×¢ç

Figure 63. ½¾Î John #h£Ï Jessica #ñó
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+, origin/master  >Á]] Jessica D master  G¾$ D6\]¾ùÄÁ]oy¦G;Øb<<)ÉÜ
John uü@N^G;Ýç

$ git push origin master
...
To jessica@githost:simplegit.git
Ê  72bbc59..8059c15  master -> master

¬)äñùø®,F1ª^uoy¦íu1{#ëDìè(

Figure 64. ¯%v(#h£IÖ×ØÏ Jessica #ñó

×>)äíijDìèðó( PÃY,)äòWG¾ìè)Té6Äïr½üâíÉíupPD master G¾(
Ä"Cö�ìèÉ6E{íupP¨WD master G¾6GO@;yDH8Tð±uíu origin/master 6í
bG;$./æ°D master  G¾( ÃYPg¡×¢ç
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Figure 65. >]ªÇ#Ì; Git lmÆy#ìÉJ_Kz

BPÚÛCD

 ,ëÖ#DF»ö6PTk$_ØO@NOöêëøDw½( ,PERS$D×ÿìèì9ö6áè´ÑòW
µ¼dè6×lNODêëETe{#ëâí(
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¨Åíb< John c Jessica ,)äòW°ìè6<É Jessica c Josie ,%&äòW°ìè(
,o1ö6æç z|1)ÿâí-ãløìèðó6Ê0áèDìèçéÙòôDìó7âí6ÉÈÉD
master  G¾çéÙxlìó7rs( ,×ÿFyÖ6\@Dìè®>,´ÑNODG¾°ÙoDuK'TTÙ
âíø3$)©(

JK Jessica ,¹äòW°ìè6uK¸¼¦c¹ä¥<Dñùødè6¨Åíåý¾Dìèðó( b<¾-.
ÆÇ1ÈÉ6\cDô, featureA  °ìè( ¾KxäòW!ì1)äsG¾8T,xu1)lìèç

# Jessica's Machine
$ git checkout -b featureA
Switched to a new branch 'featureA'
$ vim lib/simplegit.rb
$ git commit -am 'add limit to log function'
[featureA 3300904] add limit to log function
Ê1 files changed, 1 insertions(+), 1 deletions(-)

,×äÉP6¾àCEìèö�ª John6\]¾G;1 featureA  G¾D,F$./æ°( Jessica ü@
master  G¾DG;d¶ - ç@âíø@ - \]K1c John dèyêG;_)äG¾(

$ git push -u origin featureA
...
To jessica@githost:simplegit.git
Ê* [new branch]      featureA -> featureA

Jessica S John ù÷Öëü#-.G;1)lìè$ featureA  G¾+,Á]k)k( Ä¾3ó John D"Ö
É6Jessica Dôc Josie ñó, featureB  °ìè( K1ñóìè6¾´Ñ./æD master  G¾ñó1)ä
sG¾(

# Jessica's Machine
$ git fetch origin
$ git checkout -b featureB origin/master
Switched to a new branch 'featureB'

+,6Jessica , featureB  G¾°!ì1ª^,Fç

$ vim lib/simplegit.rb
$ git commit -am 'made the ls-tree function recursive'
[featureB e5b0fdc] made the ls-tree function recursive
Ê1 files changed, 1 insertions(+), 1 deletions(-)
$ vim lib/simplegit.rb
$ git commit -am 'add ls-files'
[featureB 8512791] add ls-files
Ê1 files changed, 5 insertions(+), 0 deletions(-)
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Jessica DÈÉk©#¡×¢ç

Figure 66. Jessica #a2áàñó

¾r½üG;ìè16=>)ö#¨ Josie D÷ÖëÈ)líóìè-.ÙG;$./æ°D featureBee  °
1( Jessica ,éG;$./æÆ\càCExl;yc¾¨WDíu( 8T¾Á]Ã/ git fetch  ð±
Josie D;yç

$ git fetch origin
...
From jessica@githost:simplegit
Ê* [new branch]      featureBee -> origin/featureBee

Jessica +,Á]Ã/ git merge  E{íu$¾uDìèöç

$ git merge origin/featureBee
Auto-merging lib/simplegit.rb
Merge made by recursive.
Êlib/simplegit.rb |    4 ++++
Ê1 files changed, 4 insertions(+), 0 deletions(-)

@:éó( - ¾àCE, featureB  G¾°íuDìèG;$./æ°D featureBee  G¾( ¾Á]Ã/äô
o¦G¾n°I¸Ø:Ýn°òóG¾ª git push  ab#×¢uç

$ git push -u origin featureB:featureBee
...
To jessica@githost:simplegit.git
Ê  fba9af8..cd685d1  featureB -> featureBee
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×³è)ä ÜÑLM ( Êk É|êá  1w0Ñ Git É|êácÃ/ïíÁ]uD¥<DEFDòñ89( ÑC
ö! -u  Ëv±×> --set-upstream  DiÇ6ÄËvTKÌTöõ¦G;c3±;³G¾(

§ëz6John ù÷Öª Jessica â#-.G;1)l;y$ featureA  G¾uCä¾0åoïí( ¾»¼)ä
git fetch  #3±Öxl;yç

$ git fetch origin
...
From jessica@githost:simplegit
Ê  3300904..aad881d  featureA   -> origin/featureA

8T6Ã/ git log  ¾Á]k$Zlù£1;<ç

$ git log featureA..origin/featureA
commit aad881d154acdaeb2b6b18ea0e827ed8a6d671e6
Author: John Smith <jsmith@example.com>
Date:   Fri May 29 19:57:33 2009 -0700

Ê   changed log output to 30 from 25

íb6¾íu John Dìè$¾¨WD featureA  G¾ç

$ git checkout featureA
Switched to branch 'featureA'
$ git merge origin/featureA
Updating 3300904..aad881d
Fast forward
Êlib/simplegit.rb |   10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

Jessica "Cö Äâ)l456\]¾N^,F8TE{G;p./æç

$ git commit -am 'small tweak'
[featureA 774b3ed] small tweak
Ê1 files changed, 1 insertions(+), 1 deletions(-)
$ git push
...
To jessica@githost:simplegit.git
Ê  3300904..774b3ed  featureA -> featureA

Jessica D,FËÌ+,k©#¡×¢ç
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Figure 67. H>]ÍÄW@áàÏ Jessica #ñó

Jessica¿Josie c John ÃÈâíø,./æ°D featureA  c featureBee  G¾r½üâí$Éèö1( ,
âíøíu×lG¾$ÉèT6)^ð±TJÖ#)äsDíu,F6zËÌk©#¡×¢ç

Figure 68. ½¾Î Jessica #ò]ÍÄW@Ï)#ñó

9:NOgh$ Git >JK×)é9:äNOu¼ìè¿u,ÌTíu¥<ìèDéN( NOörá)lD2á
èÁ]Ã/òóG¾dèì¥y®Þê&×âäNODéN> Git D)äV_Y:( ,×ék$DìèðóPg
gh×¢ç
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Figure 69. +N?@OPlmÆy#°OKz

Eò7,Ü¬â

 SæñôÊuêë@):é¥<( JKü@d¶^ërsôÊDG¾6Pyê|{#ìAEìèª·¸ø( %
)ä12¬¿,¾RijÀ£D Git âã°z|À£#uêë( 9:âãå:¾R×äyéØ¶·
GitHub¿BitBucket¿Google Code¿repo.or.cz 33Ý69:ôÊ·¸øî~×ÿÜáDêë( Ö)(T89
 üÃ/÷ÖëíêëúûDôÊ(
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\c6PÁé"CÆÇÉÈÉ6KLMêëDúûêúûgû!ì)äòWG¾68T,xéuìè(
Pgk ©#´o¡×¢ç

$ git clone (url)
$ cd project
$ git checkout -b featureA
# (work)
$ git commit
# (work)
$ git commit

NOTE
PÁéT"Cz| rebase -i  #EìèUVo)äjÊD,F6êøBÖ,FöDìèzú
ûrV£Ù·¸ø×L - Êk BÇËÌ  1w0ÑFÎÅ<´Dr:´ô(

ÄPDG¾ìèÙoTr½E{êëp·¸ø60'óôÊö8T:¨ ÒForkÓ BØ6!ì)û¨WDÁÇD
ôÊÀ£ÈÉ( 8TàCxn×äsÈÉ URL K%&äòóÈÉ6,o1ö³è myfork ç

$ git remote add myfork (url)

8TàCG;ìè$°½( ãPÑíu$ÉG¾NG;°06G;PQ,ìèDòWG¾$ÈÉ°rij( '
J>ìèGO¥Ùëíêø>ÙÙïD6q¥ypäPD master G¾( GO·¸øíu¿<´êÙïPDì
è6¥ã`¢PíbTÃ/3±#íDÈÉçp#PDìè(

$ git push -u myfork featureA

 Äìè-.ÙG;$PDÀ£T6PàCÃÈ·¸ø( ×ÃYÙ³è)ä3±fäØpull requestÝ6PxÁ
]Ã/äå£oï - GitHub @ï¨WD Pull Request ¬³6ÅíET, GitHub  ïð - ÑÁ]»¼ git
request-pull  ab8TÜy¦Ec*ù;ö2÷ÖªôÊD·¸ø(

request-pull  abëíòWG¾3UD´&G¾6]Àïí3UD Git ÈÉ URL6c*fä3UD\@Í;
D±Å( 1G6Jessica "Cù;ª John )ä3±fä6¾-.,ííG;DG¾°u1¹^,F(¾Á]»
¼×äç
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$ git request-pull origin/master myfork
The following changes since commit
1edee6b1d61823a2de3b09c160d7080b8d1b3a40:
Ê John Smith (1):
Ê       added a new function

are available in the git repository at:

Ê git://githost/simplegit.git featureA

Jessica Smith (2):
Ê     add limit to log function
Ê     change log output to 30 from 25

Êlib/simplegit.rb |   10 +++++++++-
Ê1 files changed, 9 insertions(+), 1 deletions(-)

×äc*Á]Ùù;ª·¸ø - ïëü#íìè>]ZäG¾ñó¿ÙúD,Fc]Z33U×lìè(

,)äP¥>·¸øDôÊ°6ÃY@)ä±>å­ origin/master  D master  G¾TA#R6,òWG¾
°uìè>JKGOïíÙòØÉPÁ]öõ¦ÆL( GO<)ÉÜÉÈÉIy18TPD,F¥Né¥û¦
ù|6xKzìèÉ(Ê0ÑòWG¾ÑTzP<´ØrebaseÝìèÉrV£( 1G6P"C,-%&äòW
ìè$ôÊ6¥C[\,ííG;DòWG¾°ìè - ]ÉÈÉD master  G¾Bsñóç

$ git checkout -b featureB origin/master
# (work)
$ git commit
$ git push myfork featureB
# (email maintainer)
$ git fetch origin

+,6¬)äòW®Q],)äÚ3Éö - ghÑúûOû - Á]BÇ¿<´cÍ;ì¥T¨òWÎã¥ÍêÎ
ãfw6¡×¢ç
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Figure 70. featureB  #a2áàñó

b<ôÊ·¸ø-.3±1)@{#úû68TJK3±PD%)äG¾6=>ü@¥û¦íu( ,×ÿFy
Ö6Á]JK<´xäG¾$ origin/master  D°F6K·¸øwD?@68TBs,FPD;yç

$ git checkout featureA
$ git rebase origin/master
$ git push -f myfork featureA

×¢TBÇPDËÌ6+,k©#¡> featureA  ìèÌTD,FËÌ

Figure 71. featureA  lmLÏ#áàñó

JKPEG¾<´16\]yêKG;abäô -f  ïô6×¢]éE./æ°@)ä¥>ïDTXD,FD
featureA  G¾èhñ( )äèXDïô>G;×äsìè$./æ°D)ä¥<G¾ØÁé³è
featureAv2 Ý(

¨Åík)är@ÁéDFyç·¸øk$1PD%&äG¾°DìèuKA;!{öDde6=>"CPÍ;
)Öq+Dñ(( PÑÁ]Q|×^¬TEìè´ÑôÊ+,D master  G¾( P]+,D origin/master
G¾ñó)äsG¾6,xéUV featureB  D;y6wDâL?@6;<q+68TG;ïK)äsG¾(
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$ git checkout -b featureBv2 origin/master
$ git merge --squash featureB
# (change implementation)
$ git commit
$ git push myfork featureBv2

--squash  ïôëíÙíuDG¾°D\@ìè6uE{UVö)ä<rE6zÈÉ<o)ä6QDíuù£D
áà6ì¥T6D£o)äíu,F( ×!îzPDD#D,FETç@)äÜ,F6ué9PÉU_)äG
¾D\@;y68T,v¯)äs,FÆur:D;y( <¢ --no-commit  ïô,ÇÚíu/óöÁ]|#
%Û£oíu,F(

+,PÁ]ª·¸øù;)ãOô6üOP-.u1CäDÍ;8T#íÁ],PD featureBv2  G¾°ç$
xl;y(

Figure 72. featureBv2  lmLÏ#áàñó

F£Gí7,Ü¬â

 9:ôÊì01ëíúûDðó - àCÜÊ¬)äôÊDòôê`6JKïíÌÜ@k·( JK@ªäËÌÜ
¨D¿_ØDôÊTÃ/)äñùøD÷Öûüëíúû6+,ÅíETÃ/)ä12#çO(

ìèðócÌÆD|1>ghD - PKìèD¬)äúûgû!ìòWG¾( k·>GL,Fïí$ôÊö(
£o¬)ä,FgûDö2÷Ö'o8T÷Ýïí$ñùø÷Öûü6ì¥>À£ôÊ8TG;$P¨WDÁÇ
'o(

$ git checkout -b topicA
# (work)
$ git commit
# (work)
$ git commit

 +,@¹ä,FCù;$÷Öûü( z| git format-patch  #£oÁ]÷Ý$ûüD mbox áÅD«Ö -
ïE¬)ä,FHhK)öö2÷Ö6,F´ôD%)¼èKÉ(6Èõ´ôc,FÉUDúûèKQ«( ï
@)äü¤>>z| format-patch  £oD)öö2÷Öù|D,FQ{¦QÉ1\@D,F´ô(
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$ git format-patch -M origin/master
0001-add-limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

format-patch  abaÞ*ï!ìDúû«ÖÞ>( -M ñ0ëü Git ÊçBaÞ( «ÖíTk©#¡×¢ç

$ cat 0001-add-limit-to-log-function.patch
From 330090432754092d704da8e76ca5c05c198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>
Date: Sun, 6 Apr 2008 10:17:23 -0700
Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

---
Êlib/simplegit.rb |    2 +-
Ê1 files changed, 1 insertions(+), 1 deletions(-)

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index 76f47bc..f9815f1 100644
--- a/lib/simplegit.rb
+++ b/lib/simplegit.rb
@@ -14,7 +14,7 @@ class SimpleGit
Ê  end

Ê  def log(treeish = 'master')
-    command("git log #{treeish}")
+    command("git log -n 20 #{treeish}")
Ê  end

Ê  def ls_tree(treeish = 'master')
--
2.1.0

ÑÁ]$1×lúû«ÖK÷Öûüxnr:¥"C,,F´ôö»O*#D´ô( GO, ---  ¼cúûñµ
Ø diff --git  ¼ÝÌÜxn«o6xKñùøqÁ]¦§ï±=>ù|úûÉTÖCï(

K1E{÷Ý$÷Öûü6PxÁ]E«Ößàµö2÷Öà}ç6ÑÁ]Ã/ab¼ógù;ï( ßà«o
.YTù£áÅwó(6ò·>xl¥Tíð¦QÉh¼?c{#ì¢D ÒrÐÑDÓ à}ç( î»D>6Git
,-1)äìî~�PÃ/ IMAP ù;Q{áÅwDúû6×ÁéPPrV£l( ÅíETçOGLÃ/ Gmail
ù;)äúû6ïQü>Åí\ÈíüD÷ÖXl±Á],ÌÆ,$D Git ­XYöD
Documentation/SubmittingPatches  «ÖDíÖ½1w)mû÷ÖógDòñäb(

 \c6àC, ~/.gitconfig  «Öö<³ imap k ( Á]Ã/)mûD git config  ab#G·<³¬)
ä\6êøÜyxnïí6¥ã`¢íT;³«ÖùÄk©#¡×¢ç
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[imap]
Ê folder = "[Gmail]/Drafts"
Ê host = imaps://imap.gmail.com
Ê user = user@gmail.com
Ê pass = p4ssw0rd
Ê port = 993
Ê sslverify = false

GO IMAP ./æ¥z| SSL6íT¹¼Áéü@yC6host D\T> imap://  ì¥> imaps:// ( Äxl<
³ÙoT6Á]z| git imap-send  EúûgûW,òô IMAP ./æD Drafts «Öíöç

$ 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

,×äÉP6PùÄéÅ$ Drafts «Öíö6Í;áÖë>áK"Cù;úûD÷Öûü6ÁéàCá;ª·
¸øêÂÃxäFGDë68Tù;(

PÑÁ]Ã/)ä SMTP ./æù;úû( <ÌÆ)¢6PÁ]Ã/)mûD git config  ab#G·<³ï
ô6êøPÁ]Üy¦Eïíxn$PD ~/.gitconfig  «ÖD sendmail k ç

[sendemail]
Ê smtpencryption = tls
Ê smtpserver = smtp.gmail.com
Ê smtpuser = user@gmail.com
Ê smtpserverport = 587

Ä×ÙoT6PÁ]z| git send-email  ù;PDúûç

$ git send-email *.patch
0001-added-limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch
Who should the emails appear to be from? [Jessica Smith
<jessica@example.com>]
Emails will be sent from: Jessica Smith <jessica@example.com>
Who should the emails be sent to? jessica@example.com
Message-ID to be used as In-Reply-To for the first email? y

8T6PÑQ,ù;D¬)äúû6Git Tâ*×¢D)@I­´ôç
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(mbox) Adding cc: Jessica Smith <jessica@example.com> from
Ê \line 'From: Jessica Smith <jessica@example.com>'
OK. Log says:
Sendmail: /usr/sbin/sendmail -i jessica@example.com
From: Jessica Smith <jessica@example.com>
To: jessica@example.com
Subject: [PATCH 1/2] added limit to log function
Date: Sat, 30 May 2009 13:29:15 -0700
Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>
X-Mailer: git-send-email 1.6.2.rc1.20.g8c5b.dirty
In-Reply-To: <y>
References: <y>

Result: OK

ÑÖ

×äFGïð1¤lÁéTÂ$Dªäã8¥<gØD Git ôÊD)lY¼Dìèðó6ïð1~�ãl×ä/
óD)lsìî( ëÖ#6PT1w$GL,êëD_)½ìèç·¸)ä Git ôÊ( PETRSGLoK)
ääåDÊæøêâíãlø(

H/¬â
 C1GL@g¦×c)äôÊDêëÌÔ6PÁéÑàC1wGL·¸ôÊ( ×¶Àëíuù|·ëz|
format-patch  £ouÃ/ö2÷Öù;/#Dúû6êPôÊxnDòó'oÉG¾öDr;µ¼âí( =
£9>ãl'oÉ6?>~Ïåo¿×Lá$Dúû6®àC<{#êëø³ô~ÿpîÁR\Dìè#Å(

jßZ8Ð5ÞR

 GOP"SôÊöâí)ls456íüE×lJKÅ¶,òWG¾ÑÑ)ÿÃY|#JKs45D®ÉG¾
ö( ×¢RÑjÊÄâúû6GOÂ$£AQYìèDFy6Á]c¥|ã63$@ÉÜDÉPN#¤l( G
OP´ÑP\JKµ¼ìèDòWKG¾!ì)äijDÞ>6àG ruby_client  êøî@gh¬¿WD{#
Þ>6×¢1zPyêSÉKLï6]Tp#ÉÑ¥TÊv( ôÊD·¸ø)*?TK×lG¾®´aÞì
Ü6àG sc/ruby_client Ø{ö sc  >êëÄôìèDëÞ³DiÇÝ( PùÄv²6Á]z|GÖ#Å´
Ñ master G¾ì0òWG¾ç

$ git branch sc/ruby_client master

êøGOP<É"0Îgh$sG¾°DH6Á]z| checkout -b  ïôç

$ git checkout -b sc/ruby_client master

+,P-.r½üE·ëêëDìènU$×äòWG¾6uã$>òE{íu$pîG¾ö01(
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IvJKGí7LM

 GOPÃ/ö2÷Öá$1)äàCâíµUôÊDúû6PàCE{ù|$òWG¾öµ¼Éç( @¹ÿù
|ÄÿúûD#Açz| git apply 6êøz| git am (

¤v apply  fgIvLM

 GOPá$1)äz| git diff  ê Unix diff  abØ¥Gèz|×ÿ#Å6î¿¼Ö)(Ý!ìDúû6Á
]z| git apply  ab#ù|( b<PEúûQ],1 /tmp/patch-ruby-client.patch  ö6Á]×¢
ù|úûç

$ git apply /tmp/patch-ruby-client.patch

×TÍ;ìèÊ¯öD«Ö( ïc»¼ patch -p1  ab#ù|úûª«>3gD6=>×ÿ#Årn/á6ã
PÑ patch #â6ïéÅëíD×É¶;rÛ( ïÑéÅ¤l git diff  áÅ«Ö\¬¿D«Öxn¿ôC+
BaÞÍè6ì patch  `¥T( íT6 git apply  ab¯|1)ÿÒzFù|6ò`qzFN+Øapply all
or abort allÝÓD×Ø61úûç@zF*V®Ùù|+Ùz¥Ùù|¹äáà6ì patch  ÁéTQéúû«
ÖÙFGù|6íTzPDìèÊ¯QR,)äàãÝèDáà( ±¿#k6 git apply  abCà patch  é
ê²:( uK6ï¥TKP!ì,FÑÑ,»¼ÌT6PàCÜyS]u,Fúû\ÉUDr;(

,q{ù|úûÆ6P?Á]z| git apply #ÜÊúû>òÁ]PQù|ÑÑ1Púû»¼ git apply
--check  abç

$ git apply --check 0001-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply

GOü@"£c*6`ÄúûÁ]PQù|( GOÜÊÇA16Äab?T])äÇ»Dáàä*6\]àC
ÉPÑÁ],Aoöz|ï(

¤v am fgIvLM

 GOúûDêëøÑ>)ä Git |}6uK{éøùz| format-patch  ab#£oúû6×¢DHPDìè
T<²rnöõ6JK×ÿúûö¶À1èø´ô+,F´ô-P×ã( GOÁéDH6fýþêëøz|
format-patch  ì¥> diff  #KP£oúû( ìç@PµÅDúû6P]yêz| git apply  ab(

Cù|)äe format-patch  ab£oDúû6PùÄz| git am  ab( ]{|Dwßk6 git am  >K1
§± mbox «ÖìDìD6mbox >)ÿ|#,jä«o«Öö]^)äê:äö2÷ÖOôDijë«oá
Å( {_éáÅGÖ\Oç
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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

×{qq>PÆ½k$D format-patch abc*Dñóª¼( ì<ÉïÑ>@gD mbox ö2÷ÖáÅ( GO
@ëz| git send-email abEúû]ö2÷ÖD»Åù;ªP6PRÁ]EïÖ¸K mbox áÅD«Ö6Ì
TE git am abäSÄ«Ö6ïTù|{ö¶ÀD\@úû( GOP\z|D÷Öà}çéÅ<ÉE:ö÷Ö
Q]K mbox áÅD«Ö6PôöéÅE)mûúûa¶Kjä mbox «Ö6uQ| git am  abEïí)^
WzFù|(

8ì6GOêëøE format-patch  £oDúû«Ö°b$gh Request Ticket Dâ/¤lmn6PÁ]cE
{Q]$o¦6ÌTÃ/ git am  #ù|úûç

$ git am 0001-limit-log-function.patch
Applying: add limit to log function

PTk$úûÙPQ¦ù|6uKKP¨y!ì1)äsD,F( {öDèø´ô#¨Ñö2÷ÖµFD From
+ Date  >á6,FOô`±¨ Subject  +÷ÖQ«öúûÌÆD*V( àG6ù|°½xä mbox O1T£
oD,F>×¢Dç

$ git log --pretty=fuller -1
commit 6c5e70b984a60b3cecd395edd5b48a7575bf58e0
Author:     Jessica Smith <jessica@example.com>
AuthorDate: Sun Apr 6 10:17:23 2008 -0700
Commit:     Scott Chacon <schacon@gmail.com>
CommitDate: Thu Apr 9 09:19:06 2009 -0700

Ê  add limit to log function

Ê  Limit log functionality to the first 20

{ö Commit  ´ôüOD>ù|úûDë+ù|úûDÉÜ( Author  ´ô`üOúûD'èø+'oD!ìÉ
Ü(

=>6@ÉP£APQ¦ù|úû( ×Ñ9>JKPDÉG¾+!ìúûDG¾ãªã:6Ñ@Áé>JK×
äúûfwÑ{#PeDù|Dúû( ×ÿFyÖ6 git am  µóETê/uKåóPCuJKç
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$ 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".

ÄabET,\@*+ó(D«Ö*nU?@Ëv6q+ù£?@Díuê<´Íè)¢( ìPwDó(DÜ
áA_óß°Ñ>)¢DÑÑ1Üy$1xl«Ö#wD?@6S]sD«Ö6ÌT»¼ git am
--resolved  [\ù|Ö)äúûç

$ (fix the file)
$ git add ticgit.gemspec
$ git am --resolved
Applying: seeing if this helps the gem

GOP}~ Git éÅJK]rnÖéD#ÅwD?@6PÁ]P{b~ -3  ïô#z Git JKµ¼°#íu( Ä
ïôÇÚuü@añ6JKGO|Ñ!ìúûD,Fu¥,PD'oÉ*DH6×¢u>ü@|¤D( ìGO
P{q@xä,FDHÑÑàGúû>´Ñ~äæö,FDÑÑxKÃY -3  ïôPÑù|@?@Dúû>rn
ÑÖDï2(

$ 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.

àG°½×ÿFy6Å,ÌÆ-.ù|/<¢Dúû( GOü@ -3  ïôDH6×k©#q¡>],)ä?@(

GOPQ,Q|)ä mbox «Öù|:äúû6ÑÁ],FÎ×ÅÖ»¼ am ab6×¢,¬äúûÌÆ6ïT
fRåóP>òCù|Äúûç

$ git am -3 -i mbox
Commit Body is:
--------------------------
seeing if this helps the gem
--------------------------
Apply? [y]es/[n]o/[e]dit/[v]iew patch/[a]ccept all
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×,PQ]Dúûã:ÉAü|6JKPÁ],ù|ÌÆÊkÊñ*VDúû6uK[/-.ù|/Dúû(

ÄcPDòWã0D\@úû®Ùù|u,F$G¾öÌT6PqÁ]ï2>ò]ÀGLE{âí$rpîDG
¾ö01(

~±¸¹8Ð

 GOPDêëøì01¨WD'oÉ6uKS{öG;1¤¥Í;6ÌTE'oÉD URL +¶Àr;DòóG
¾ù;ªP6xKPÁ]E{xnK)äòóG¾6uK,o¦µ¼íu(

àG Jessica SPù;1)öö2÷Ö6*V>,¾D'oÉöD ruby-client  G¾ö@)äA¥/Dsy
é6K1äKÄyé6PÁ]E{xnK)äòóG¾6u,o¦Ü*ç

$ git remote add jessica git://github.com/jessica/myproject.git
$ git fetch jessica
$ git checkout -b rubyclient jessica/ruby-client

GO¾N^ù÷Öâ_)äG¾ö¶À_)äYìyé6JKÌÆ-.<³üòóG¾16PqÁ]^ëµ¼ð
±ÀÜ*Íè(

×PÑc#ëpîíèìè#âA@|( ìPÑ,FúûâåãáDêëø6ãPÑ¬äë·¸¨WD./
æ6¥ÑmôòóG¾DuA6z|ö2÷Ö#ëáÁéTàãWÉ( yKPÑ¥T"CnU`ãäç,-)
¹äúûDòóG¾( 8ì6Ao+âã./,)ôóß°Á]iw×lìèÑÑ×A_óß°fwÑP+PD
êëøñùD#Å(

×ÿ#ÅD_)ÿY:>PÁ]<É²$,FËÌ( 78XYíuöÁéT*+ó(6=>PéÓÈ#ëDì
è>´ÑPDËÌöDî¿Z)ä|³±\]Git TÇÚµ¼°#íu6¥àC,- -3  ïô6PÑ¥àC£M
úû>´Ñ~äP£AmóD,F£oD(

PÑÇR\WDíè6GOPf8"C]×ÿ#Å3±`©DH6PÁ]Pòó'oÉD URL Ä| git pull
ab( ×T[¼)ä)^WDð±6ì¥TEÄ URL ]KòóÉ|ç

$ git pull https://github.com/onetimeguy/project
From https://github.com/onetimeguy/project
Ê* branch            HEAD       -> FETCH_HEAD
Merge made by recursive.

NO'PQRSTU

 P-.@1)ä¶À{#ëêëDòWG¾( +,PÁ]DôGL¤lïí1( o(pÔ1¤¥ab6]RÑ
PÜÊ¤E{íuUÉG¾\ÉUDr;(

)*#â6PùÄPÄG¾ö\@ master G¾eD¶ÀD,Fµ¼ÜÊ( Ã/,G¾Þ³ÆnU --not  ï
ô6PÁ]ÖC master G¾öD,F( ×+ÅíÌÆz|D master..contrib  áÅ>)¢D( b<êëø
SPù;1¹äúû6KÇP!ì1)äÞ« contrib  DG¾u,{°ù|úû6PÁ]»¼ç
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$ git log contrib --not master
commit 5b6235bd297351589efc4d73316f0a68d484f118
Author: Scott Chacon <schacon@gmail.com>
Date:   Fri Oct 24 09:53:59 2008 -0700

Ê   seeing if this helps the gem

commit 7482e0d16d04bea79d0dba8988cc78df655f16a0
Author: Scott Chacon <schacon@gmail.com>
Date:   Mon Oct 22 19:38:36 2008 -0700

Ê   updated the gemspec to hopefully work better

GOCÊk¬^,F\ÉUDî¿Í;6PùÄv²Á]ª git log  abb~ -p  ïô6×¢ïT,¬^,F
T½®nPùDªXØdiffÝ(

ìCÊkEÄòWG¾c_)äG¾íuDÙâ diff6PÁéàCz|)ä@lÝèD{&#²$Q{DÅO(
PÁéT"$×ÿ#Åç

$ git diff master

×äabTc*)ä diff6=ïÁéu¥>Åí"CD( GO,P!ìòWG¾ÌT6 master  G¾SÆIy
16PÓ²DÅOqT»²@l¥P( ×>JK Git T^ëEÄòWG¾c master  G¾Dís,FõCµ¼à
ã( àGâP, master  G¾öS~ä«Öxn1)¼*V6xK^ëàPísõCDÅOk°0q¡>P,
òWG¾öE×)¼ôC1(

GO master  G¾>PDòWG¾D^ë.c6{q>ü@âLó(D±=>)F¹äG¾DËÌ"£1G)6
°¿àP"£D diff k°0q¡>EòWG¾ö\@Ds45nU6uKE master  G¾\Ê@D45ôC(

ìP6Q"CÜÊD456q{°µµ>òWG¾\xnDr;ÑÑÑq>ÄG¾c master G¾íu\CÉU
Dìè( C $ÇÊD6PàC¨ Git PòWG¾°ísD,FcÄG¾c master G¾D\äæö.cµ¼à
ã(

]{|Dwßv6PÁ]]ÜìD#Åç*æö.c6uP{»Å»¼ diff abç

$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfec6e1ca649
$ git diff 36c7db

8ì6×ÿuAàãqr6\] Git ,-1)ÿàãRüD#Åç°:¦A( PÑ diff  ab#â6PÁ]Ã/
ò ...  ³Ñ_)äG¾ÞT#PÄG¾Dís,Fc¹äG¾Dö<.cµ¼àãç

$ git diff master...contrib
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ÄabµT»O¨ÄÆòWG¾c master G¾Dö<.c©6ÄG¾öDìè( ×ä¦AA@|6ùÄ4v(

V?%7ÞRYÔ0J

 ÄòWG¾ö\@Dìè®-.r½üâíµUr«öÉèDG¾É6ëÖ#Dó(q>GLµ¼âí1( Ç
Ô6?@)äó(>6P"z|`¢D±¿ìèð#·¸PDôÊt PDï2@A:6ÅíTïð{öD)F
G(

ÔÕÞRL

 )ÿÇYijDìèðT^ëEìèíuµU master  G¾( ,×ÿFyÖ6 master  G¾¶ÀDXY>´o
môD( ÄPÙo~äòWG¾Dìè6ê×LÃ/1{#ë\êëDìèÉ6PTE{íuµU master G
¾6ÌTEòWG¾ôC6GÇ"j( GOÅíD'oÉ¶Àgh ¶À¤¥òWG¾D,FËÌ(  D¹äÞ³
G·K ruby_client  + php_client  DG¾6uKÅícíu ruby_client  G¾6ÌTíu php_client
G¾6xK,FËÌíTT<o íuòWG¾ÌT(  D¢2(

Figure 73. úÒQRÍÄW@#áàñó3

Figure 74. ½¾ÍÄW@LÏ3

×Ñ9>íijDìèð16=>ÄôÊr_6êrmô6PP¨W\ÉUDìèrn,!É6ïÁéT´#ó
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((

GOPDôÊÇYBC6PÁéTz|¹õáíu]ì( ,×ÿFyÖ6PT·¸¹äpîG¾6G·>
master  + develop 6 master  G¾çT,)äÇYmôD'oùòÉ]Trs6ì\@DsXYT\câíµ
U develop  G¾( PôîE×¹äG¾G;$æö'oÉö( ¬^àCíusDòWG¾ÉØ íuòWG¾
Æ( Ý6P®ùÄíuµU develop  G¾Ø íuòWG¾T( Ý±ÄaËzùòDÉP6PTE master  G¾
õµ$-.môD develop  G¾Ø )^ùòÌT( Ý(

Figure 75. ½¾ÍÄW@ 3

Figure 76. ½¾ÍÄW@Ï3
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Figure 77. >é!XLÏ3

×¢ÄëíÆÇPôÊD'oÉT6xÁ]Ü* master G¾]DìísDmô'ouQRrs6ÑÁ]Ü*¶
Àr:s45D develop G¾( PÑÁ]iû×äde6·¸)äE\@ìèíu$)©DâíG¾( ÄÄG
¾DXYmôuÃ/äKÌT6E{íuµU develop G¾±./)áÉÜ6{Ú{môÌT6E{]õµD
»ÅuU master G¾(

W¬âÔÕÞRL

 Git ôÊ¶À2äpîG¾ç master ¿ next 6|ÑsìèD puØproposed updatesÝ+|Ñ·¸WSTIí
ìèØmaintenance backportsÝD maint  G¾( êëøDsìèT]ghÌÆ\ïðD#ÅáUòWG¾ö
Ø¼ ãljkD)mûëáêëD¸¼òWG¾( Ý( ÌTPòWG¾µ¼äKÉç6ÜÊ{>ò-.éÅí
u6êøJàCr:ìè( ¹zDòWG¾TÙíuU next  G¾6ÌTÄG¾TÙG;z²\@ë®Á]JK
âí$)©DòW(

142



Figure 78. ?@ST#>UVWXY8#ZÿÍÄW@3

GOòWG¾àCr:ìè6ï`TÙuU pu  G¾( ÄïíÙzmôÌT6TÙN^uU master  G¾( ×
!îz master  G¾ób,µ¼õµ6 next  G¾îïTÙ<´6ì pu  G¾D<´àãâÛç

Figure 79. ðY8#ÍÄW@¾æ[~ï½W@3
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ÄòWG¾íbÙuU master  G¾T6RTÙ]'oÉöôCñ( Git
ôÊ?@)ä]°)^ùòöÀ£*# D maint  G¾#,-STIí/#Dúû]-ùò·¸rs( JÇ6Ä
PÆÇ Git D'oÉÌT6qT@2äÁG·ÉçÄôÊñùD¥<õáDÁÜ*DG¾6Ü*ZäG¾6±D
ÑPàC:sD'o6êøP"CGLµ¼êë±PÑ·¸ø#â6×ðÅDwDìèðé~�ïí×ÊsDê
ë(

á=»X«ÞRL

 K1QRèWD,FËÌ6@l·¸ør;!, master G¾°Pêë/#Dìèµ¼<´+Ùï6ì¥>^
ëE{íu( ÄPÙo1~äòWG¾öDìè6uKDôCE{âíDÉP6PÁ],ÄG¾ö»¼<´a
b6,ÄÆ master G¾Øêø> develop  3G¾ÝD´&°BsDäÍ;( GOÅOl"DH6PÁ]õµ
master  G¾6íT²$)äèWDôÊ,FËÌ(

 _)ÿEÉUDìèHI${#G¾D#A>Ùï( Git öDÙïghÑPòôD~^,FD<´( ïT,±
Ä,FDúû6ÌTJKE{Bsù|$ÄÆG¾°( ×ÿ#Å,Pç"ÉUòWG¾öD~ä,F6êøò
WG¾öç@)ä,F6ìP¥"»¼<´ÉA@|( Õä126b<PDôÊ,FËÌghç

Figure 80. \ÖL #]^ñó3

GOP}~E,F e43a6  3±$ master G¾6PÁ]»¼ç

$ git cherry-pick e43a6fd3e94888d76779ad79fb568ed180e5fcdf
Finished one cherry-pick.
[master]: created a0a41a9: "More friendly message when locking the index
fails."
Ê3 files changed, 17 insertions(+), 3 deletions(-)

×¢T3±+ e43a6  ã<Dr;6=>JKù|DIî¥<6PT²$)äsD,F SHA-1 \( +,PDËÌ
T<o×¢ç
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Figure 81. \ÖÍÄW@U#>]áàÏ#ñó3

+,PÁ]ôC×äòWG¾6uÆL¥"3UD,F(

Rerere

 GOP,µ¼_ûDíuê<´6ê·¸)äpîDòWG¾6Git ,-D)ä«uÒrerereÓDyéT@)l
~�(

Rerere >ÒB|-v¯D?@wD#7Øreuse recorded resolutionÝÓD!âÑÑï>)ÿiw?@wDD#
A( ÄÞ| rerere É6Git ET·¸)loyíuÌÆ+ÌTDÌ¡6Ä Git ù+ÌÆ-.Íj/ghD?@
É6RTz|ÌÆDÍj#76ì¥àCPD¥Ó(

×äyé¶À¹äFGç)ä;³ïô+)äab( {öD;³ïô> rerere.enabled 6òïW,zÅ;³
öqÁ]1ç

$ git config --global rerere.enabled true

+,¬ÄPµ¼)^àCwD?@DíuÉ6wD#7®TÙv¯,p]ö6]½ÌTz|(

GOPàC+ rerere Dp]FÎ6PÁ]z| git rerere  ab( ÄjÊÄ|ïÉ6Git TÜÊwD#7`©
É6JK�ç)ä+ÄÆâ)?@ã0D¶;ôuwD?@ØõãÄ rerere.enabled  Ù<³K true  ÉT¨
yµ¼Ý( ïÑ@¤¥2ab6Á|#Êkv¯ô6ôCòôwD#7+òCp]zF*V3( ÅíE,
Rerere öòñî8(

YÝ9ÁÂÃ

 ÄPDôµ¼)^ùòÉ6PÁé"CÉÖ)äËz6×¢,ÌTDâL)ä,F:®Á]Bs!ìÄùò(
P, Git ´&  ö-.1w1!ìsËzD/ó( èK)ä·¸ø6GOPDôCKËzzÞDH6aËzD/
óùÄ>×¢2Dç
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$ git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for
user: "Scott Chacon <schacon@gmail.com>"
1024-bit DSA key, ID F721C45A, created 2009-02-09

GOPKËzzÞ16PÁéTÂ$Gù|#zÞD PGP æêDó(( Git ôÊD·¸ø-.wD1×)ó
(6{#A>,'oÉö] blob P_D»Å¶À#íDæê6uxn)ä^ëäSÄ*VDËz( CÙo×)
â/6\cPÁ]Ã/»¼ gpg --list-keys  ç*P\"CD keyç

$ gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg
---------------------------------
pub   1024D/F721C45A 2009-02-09 [expires: 2010-02-09]
uid                  Scott Chacon <schacon@gmail.com>
sub   2048g/45D02282 2009-02-09 [expires: 2010-02-09]

ÌTPÁ]Ã/Q* key uÃ/ãéb~ª git hash-object  #^ëE key QU$ Git D`©Éö6 git
hash-object  abTS Git öÇU)ä¶À{*VDs blob P_6uSPñpÄ blob P_D SHA-1 \ç

$ gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71ac3f9ba29fe5775b92

x8 Git ö-.¶ÀPD key D*V16PqÁ]Ã/äôe hash-object  abª*Ds SHA-1 \#!ì)
ä^ëäSïDËzç

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec71ac3f9ba29fe5775b92

GOP»¼ git push --tags  ab6xK maintainer-pgp-pub  ËzETÙö�ª\@ë( àC9åËz
DëÁ]Ã/]`©Éö^ë3± blob P_uQU$ GPG ö#QU PGP keyç

$ git show maintainer-pgp-pub | gpg --import

ëíÁ]z|×ä key #9å\@ePzÞDËz( _Ô6GOP,Ëz´ôö¶À1)lÍèâÑ6|}Á
]Ã/»¼ git show <tag>  #Ó±r:0ÑËz9åDâÑ(

ò+[>ZÆ[

 Git ö¥],ý¬^,F~mDÒv123ÓÌgD`>gû6GOP"CK,F®°)äÁ§DÞ³6Á]P{
»¼ git describe  ab( Git ETª*)ä>?@6ïeíöDËzÞ¿¨ÄËzÌTD,F`Ê+P\¬
¿D,FDFG SHA-1 \Doç
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$ git describe master
v1.6.2-rc1-20-g8c5b85c

×¢P,Q*)äõCêDìÉ6Á]ª*)äRÑëílwDaÞ( q{°6GOPD Git >] Git ¨WD'
oÉÆÇÖ#uDìD6xK git --version  abª*DÅO>cÇghD( GOP\¬¿D,F¨Sq@
)äËz6xKïEçTc*ËzÞ6ü@T½¹ô´ô(

ö! git describe  abçð|Ñ@öwDËzØ1z| -a  ê -s  ïô!ìDËzÝ6\]GOP,z| git
describe  abDH6K1{QéKËz£oíðDÞ³6aùòËzÉ®ùÄ¯|nöwD#Å( PÑÁ]
z|×ä>?@#Ä| checkout ê show ab6=>×fwÑ{õ¯Di¼ SHA-1 \6JÇ¥)ô)^@g(
àG6íö Linux *LK1Qo SHA-1 \P_D¢)W6E{|`e 8 |iû$1 10 |6Qé]ÆD git
describe  c*zFÇg(

@\[qÝ9

 +,PÁ]ùò)äDì1( {ö)ÖEFq>Kxl¥z| Git DÁò¶í!ì)äísDõCÙÚ( z|
git archive  abÙoÇìèç

$ git archive master --prefix='project/' | gzip > `git describe
master`.tar.gz
$ ls *.tar.gz
v1.6.2-rc1-20-g8c5b85c.tar.gz

GO@ëE×äUV¶wU6#qÁ]²$PDôÊ«ÖíDísõC( PÑÁ]]ghD#Å!ì)ä zip U
V¶6=ÇÉPùÄS git archive  abb~ --format=zip  ïôç

$ git archive master --prefix='project/' --format=zip > `git describe
master`.zip

+,P@1o^ùòD)ä tar ¶+)ä zip ¶6Á]E{°b$äåê]ö2÷ÖD»Åù;ªëí(

0R ¡;]

 +,>ÉPÃÈ÷Öûü3xlüÝPDôÊù£1JKDë1( z| git shortlog  abÁ]õú£o)
û¶À]°^ùòÌTôÊsm*VDÍ;I­ØchangelogÝg«Ú( ïTPPªô¡h*D\@,Fµ¼±
Å±àG6PD°)^ùòÞ³> v1.0.16xKÖ½DabÁ]ª*°^ùò]#\@,FD±Åç
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$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (8):
Ê     Add support for annotated tags to Grit::Tag
Ê     Add packed-refs annotated tag support.
Ê     Add Grit::Commit#to_patch
Ê     Update version and History.txt
Ê     Remove stray `puts`
Ê     Make ls_tree ignore nils

Tom Preston-Werner (4):
Ê     fix dates in history
Ê     dynamic version method
Ê     Version bump to 1.0.2
Ê     Regenerated gemspec for version 1.0.2

×ûâUD±Å¶·1¨ v1.0.1 ]#D\@,F6uK-.BCèøGüè6PÁ]Ã/ö2÷ÖE{^ëù
;$ûüö(

ÑÖ
P+,é¨G¦z| Git KôÊu*êë¿·¸¨WDôÊê¯ú{#|}Dêë1( ó;PoK1)äMgD
Git ñùøÆ Ö)­ö6PETR$GLz|ê×í_íð¼D Git âã./6GitHub(
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GitHub
 GitHub >í_D Git 'oÉâãÁ6>oê°óDñùø+ôÊéÅíèµ¼DöM( _FG Git 'oÉ®â
ã, GitHub6A:ñ­ôÊz| GitHub q+ Git âã¿ó(1­¿XY×Ê]À{ïEF( \]6õã×¥
> Git ñ­ôÊD^ëFG6=GO"CßÂ¦z| Git6PE¥ÁBC¦c GitHub aFé6\]×f8>)ä
ØüDRS¬T(

o­E89GLMg¦z| GitHub( ÅíERSGLö÷+ãlù}¿!ì+z| Git 'oÉ¿S-@ôÊê
ëDÃ|ðó]ÀGLëí·ëSP¨WôÊDêë¿GitHub D$óë%+A:éÅ¨×lÍèrijDá,
O(

GOPPGLz| GitHub âã¨WDôÊ6êøc-.âã, GitHub °½DôÊµ¼íèü@=>6Á]^
ë[$ Git ìî  ×)­(

WARNING

W_#hi

àCö!):6<A:äÇDäå)¢6pöD±D¼½TýÉÜì;<( }~ÅíKº
ü DLMâ")^>¥<D6=>6GOP"C×lDºDrs'o6opD,è'o
ê9@rsDDº(

^w7ÅÆûtu
 P\àCuD%)ÖE>!ì)äC¢ù}( ^ëmó https://github.com 6ï2)äDÙÚ|D|}Þ6,
-)äö2÷Ö¦l+ëY6:¨Çz`ÔSign up for GitHubÕ'Dô½_BØ1Á(
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Figure 82. GitHub `abÇ3
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Figure 83. Ô`Account settingsÕ'cW3
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Figure 84. Ô`SSH keysÕ'cW3
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