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Scott Chacon ¥

LK E Pro Git £ hR. SHE—hREMEIDEELEIETHSF, FSX, Git BARMTIFZHE, BEEER
ZEENFF . EN Git OB RERERAEFEER, MUERSKRSHZOSH LSS
AER, BREL Git NHKERE —LEXRMIEMSAT, ABNEZMMEN T EMBFEH AL B I
EENHAREEE,

HREE IR, Git WTFBREBFRREZ—MEXNMER, REEMBEZNT R, EFGRERERNTXPHRE
B, BRELERIESKR—BFLLRENMT, B E, FEE—TFREXEBRATE, GitTE
Windows LEVS T BEN#HYT, BIEFIETFANEFRAF REXNERR. IDEBSZRE, MUKEIERRN
BIER R R, TUEERIRY Pro Git Xt —FFrEl, FARAREEBIRZ —REP R Git #t X P AR FTRIRTA N
1o

£ Git WA RM XK 2MBHBIFRNN AR, AIELFFIE, HLTREXEBH (BRE—ThRAETHF
DBYE]) , HABRE—TNZERDNFAL Gt HEMMEHN AT IIE, XRATME GitHub, ZAFHARET AR
BILT AERER GitHub Mis, MARETIFENIBERNE DA, EREXRENAN, GitHub ERIIIEET
1000 5 IE. B AR 500 HEMALKEKF SR 230 BRI, EEHY, REBRE, SRLTREE—
RBEY, GitHub U—MEREARER A NEZIERE T — A AR,

FTE Pro Git BURIBARAFE 7T —NRAFTZRAEBHANE, BIEAMEMH Git HERSHEXHAFIFBY GitHub,
BREBEENFARGLBENHEXKE XY, EERXFERNTRIKNAF, XREAEN. BENRERZNRE
PHBRYAZ, GitHub 7E Git tKFHEEMR T ZERH. HELREREBHABIEZENRENEA
GitHub Rt ALKRMAISHMERE, MABEEA— Git RERIGIF. MRIREFIWEFER Git, AT
FEANAIfER GitHub B EBIRIAE — PN ERBHEXF, MEIRREN B SHABEERM— Git TERS,
XERBENE

BMERBERURZ —PEAREEZE Git WEEHE HTTP XM A LSRR, BHHIARSHHIFERELZM SSH
YIREI HTTP, RAEERE,

AL EX/LEERE Git A—MENERBIRAEEREM K AB LS FRRAEENSZEIANER L AIZFER. &K
R&>¢ Pro Git ISR HBEM AT LLABERII N T2 RN ABFEZ—

RHEIMEER XN FRAREY Pro Gito



Ben Straub ¥

BB -IRMERRS Git E TR ZENRE, BHRRANEISIHOBEFRINNE, XMRXELEHZAE
ANEASBHREER. PHNRELBTHF/LEALET, EEXABEHIESE—FEIEFANER L.

JVEZRHIIE, R Git I — P EELIMPTTIE, HERKH Git REQBIIE, RELNIFHRBA(E
F3 Gito 2 Scott PREEHENXBEE i LTI, REZEBELEMENT

BAEXAB LT FR—HERNRRERE, RHEZERGHER—FEIMR,



HAEE¥

HFHBIZF, Becky, REMANZTXEEMRF=FIE. — Ben

ELLPRAAAFRIHN o L XLEF—ESFFEFHAYEF Jessica 1%/ Josephine, TEAFLILEXILILF 2 S
LRESFFFAIAN o — Scott



i 2

FEXFHHRFS Gite HITMNMBEXRRAEFI TAN—EERMIRFIE, ARHBNAEMRNRSET
Git, REEXTIEIKE Git FIRIRHILIE, BIXRENFS), RN THEAMTA Git RARIT, AT AIMRKIZ
£ Git LURIRRIZINAIR & AEEA Gito

X FhrAsi= 5!

FAR “WRAIEHE] ? FATABEXOER? REEFHR—FER—IRETXHERBTLEN, UEFREARE
IRBEITIR RN RS EXRBPARTHGFH, HNNREERGFRAENXHERAIZS], BEfRL, fReIX
SHERIZEE RIS ITRR A

RRRAERIMIVLITN, AJREFEREFX—EERNNERREXHNFEEITRE (XHIFRIRIFES
EIRERIEE) , RAMREKERIRS (VCS) B 1AERNER. A7 ERMA LSRN XA EMEIZBiBRE,
EERENDBHEREIEZRNERVRTS, RATURXGNZRAAT, EHRERIEERTH T,
MM LSRR LRONERE, XE2EERRKRETENDERESES. ERRTEFREEEEERE,
PBIRELR—SIBEAN T8 PRI LRSI, (R r] LIRS BIRerIFEF. BEIMEMNN IS
AT E o

AR A FEFI 2R 5

WZAIBREFENNE B ROANRRFABRE, HIFESRZMNEERREILURX . XAMME—RY
mEEE, BRENEZILHE, ANESEERENIEER, — N OSEEXAHEBSERBINIX
o

AT RRZANEE, AMHARALUBRAR T FEMAMRAET RS, KASHERAREMERENBIRERIZRX
IR EHRER



Local Computer

Checkout Version Database

File Version 3

Version 2

Version 1

Figure 1. ZKHbhR 2.

HAg TR —M0U RCS, MSITFSHBNASR LHEERIENERT . EEEMRITHI Mac OSX R LLE
THAXETIREBZE, WAUER recs <. ENIIFRERERE LREFATE GNTEEXMHEITRIEH
) ; BINARERT, AIUEMTEHES MRAIXXHERE.

SRR RS

ETRAMDGER—NAE, AL ERRRALNALREDRIE? T2, SHUHRSIEFIRA
(Centralized Version Control Systems, f&#k CVCS) Rz, XEFRYE, #EIW CVS. Subversion LAK
Perforce &, BB —ME—NETREEMNIRS S, REAEXXEINEITIRE, minbEIENANEEIEFiG

EIXERSE, RESERNXHERERIEN. SELK, XERARKITHRENITEHRE.



Central VCS Server
Computer A
Version Database

«a»-

Version 3

Version 2
Computer B ‘
&«&a 2

Figure 2. AL AIHRAIER.

XMMBOETR T LA, FAIERRTERMAM VCS Kif. T, SMABMAUE—ERE LFEIHMBEH
MEMAEEHENA. MEBZWAUBMEESMTAENNR, HFEEE— CVCS BXLLERNEF iR
LU AR E R RINE Fo

FNWHE, BiFEHf. XAMEEMSZ DERREPRIRSHBVERILIE, MREV—NEY, BAEX—/)E
N, EEITERERXEH, U EADRIE. WRFOBIBEFIENEELXERF, gERaHEED, EXLR
ERIGERFIBMIE—aRENENEINEERE, R TAIESENSE LRENBEMRIRIR, AithiAizH &
SEFERNEDE, REZITENAERERREFEE—E, mERKEHLEMCRIINL,

DR IEH RS

FEPHRMAEIEH RS (Distributed Version Control System, &%k DVCS) Eit T, EXERFEH, &
Git. Mercurial. Bazaar LA Darcs %, ZFFinHARIBEGEMRAHIXXHIRER, MEBAECEREMER
Tk, XA—K, ERA—AHETIERANRSSELESRE, FEHTUAEA—NMEEHRNEMECERSE. A
ANE—RNFEIR(E, KR EBE—RIRIBEENTEED.
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Version 3
|
Version 2
|
Version 1

Computer A
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Version 3
|
Version 2
I
Version 1

Figure 3. 7 Azt iR A 1.

Computer B

Version Database

Version 3
I
Version 2
|
Version 1

EH—%, WEXLRGH A LISENETARNZRABCEHRTRE, #£it, (R UER—IRESR, 7
AFARRE LI NENAEEND R RAILURIEFERERNENNERE, LB REEHTIER, MXTELUE
HNEFRARFERETLELERN.



Git {558
BAEEPHITFZEARSBY—, GitiREF—MEE LS AECIFIENR,
Linux RIZFFRINMEEENBR NE5E, £AZEHB Linux AR TEEREE TIRAAN T MR Z)IRYVEL

BiESE (1991—20024F8E) o 22002 F, BIHBAFBRRA— 1N ETENDHIRAIZH RS Bitkeeper
REIEM AR,

27 2005 %, FF& BitKeeper B AFIFE Linux RIZF RN EEXRRLER, WITURET Linux RZAtX
S B fEF BitKeeper B /] XHIBFE Linux FHREHLEK (45302 Linux B46IE# Linux Torvalds) BT
BitKcheper BYRYEIII, FRHECRINRERSE, tIIXHBARSRFNIT 7T ETER:

CBRE

- RIBRAYILIT

- SEEAMAAERNBAOZE (RFRT LA MHITHARNSS)

- BESHR

- BEENSMEEEM Linux RIZ—ENEBAMERINE (FREMHBIES)

BEET 2005 FLUK, Git BERMATE, EREZBNEN, MAREEVHIKENBET. SHERE TR,
REEEEERATE, AECAMUEGHNIFAMENZEERR (B Gt D)

Git Eil

B4, HEME, Gt ARBEEN—INRAR? HIEETRNRNAIEEEE, HMIEMRT Git WERBMEL

TERIE, BERMSMEMUA, BNER. EHEFES Git WBHE, BER IR BMTMNEERSERRANE
AIAIR, U0 Subversion # Perforce & ; XAMEERBBRERATAMBERAERE, Git ERENNNFEZMER
MRS HEREEFRAGRAESR, REREERNGSHEIFEEER, BRXLEEREEEI T ILIRER
AR =X

EZiCRIRR, MIEERELE

Git IEERAEEHIRS (83F Subversion A TR) HNEEEFET Git WFHIENAZE, B2 LXK,
HEAHRRAUXGTETRNARNFHEEE. XERSL (CVS. Subversion. Perforce. Bazaar FZ) ¥
ENMRENE EEER—HEAXHME N XHRERTEZY RFRNER.



Checkins Over Time

e
Version 2 Version 3 Version 5

File A —» Al > A2
File B - Al — A2
File C —» Al — A2 L A3

Figure 4. ZFE&F T X+ 5 HJIEHREFBIER.

Git AMZIRU LA AN FHREFERE. k2, Git ERZIBHIEEFRWNENXHERFEN—ARR, 8RIRER
BT, WL Git PREFMERSH, EXEXN SN XHEFIE—MREHEREXNMREBNRSl. ATEH,
MRXHEHEN, Git FBEMEFERMEZXYE, MERRE—MEEHEEZAFENXE. Git WHFHIEEGRE
_/|\ 'I'*F..Ej)’ﬁ:.o

Checkins Over Time

File A Al
I |-

File B B
- [

File C c1

Figure 5. 72 A7 5 BEAT /B A A1,

X2 Git S/LFFIEHERBIEFHARENEEX, ALt Git EREET UBIS—RRAIZH RFALELS: T RIE
ZHH. Git BERR—NENXMHRS, RETIHZLILABRMAENERTR, MARE—TEER VCS,
HEFANEGIt 23TIE Git BB, FRFXM 7 N FFHIEFTEER TR

LR R(FER R A AT

£ Git FRVAE RS VIR RFTEN RS HENER, —MAFERENZ LHEHTBENNER. MRIEIR
TFRrE 1R EEE NS IER RN EFRSIZFI RS, Git EXAEIILIMBREEREZ#4T Git BLAYEE
8B, FEAMERMEE EMERENTERSE, PRI RERERBETTMK,

BT, BEXNRMENHE, Git FF/INERRSHBLZRNAE, AEBETRHR—ERFEEMEIEE



FErRiZEN, fREeBIEEIMBERE. MRIMEERLRRES— 1T BMRAZEISIANRER, Git
SEHRE TR — XAV ERITE, MARHTIZIRSSB[LIEHMITIZARSS SFAIERRA S 4HEFR
IR,

XWBREMBLEERE VPN B, JLFAILUATIEMRIE, fRTE B E LML T (F, fReetmiRittie
R, BRENSKEENB L%, WRORE VPN ZEFREAEER, MMOEIE. EREERS, MENLERT
BETRZZ/IRY. Lb4N, A Perforce, fR&BERARSSARIT/LFABEMTAZ; A Subversion # CVS, fREEEDX
X, EREESEEFERZEN (AAMNAMBEEFERELT) . XEERFTEANE, ERRAESFEME
MEHHRHIEXRBAE,

Git fRIEEEM

Git PFAESIEEFHEAE T ERIEM, ARMUREMESI B, XERERAIREE Git BN EREAXHRN
AHBERABT. XNMIIBEEMTE Git [ KE, EHAK Git BF AR HERNELRD . HIFEFEIERERERIHNF
X%, Git BiAER Mo

Git RO EREMEIHHINL M SHA-1 85 (hash, #8%) o XZ2—1H 40 M+7#FRF (0-9 M a-f) ARk
FH, BT Gt AXHNABTHEREWITELR, SHA-1 IHEHERZXEF:

24b9da6552252987aa493b52f8696cd6d3b00373

Git PEAXMIEHRENRRRS, MELEBIXMIEHE. KHFL, Git BUREEFRENESERUMAR
AHRFHERRS], MARBXMHR.

Git —Rg RRINERIE

fREITEY Git #8218, JLFRE Git BUBERIEMEE. RYL Git ITEMAEERIE, HEILEUERSNE
REMdE. RAIRYVCS —1F, RREREMIIERIREERNFILERHIAR; EE—BEMEZRIRE Git B, AL
BERYE, F2IRNRMERIHEEEEEIIHECENE,

XEFRNMER Git RA— P ROmIREEE, RATIMTRNTURBHEHRIR, MEIEERFENER,
ERERW Git A REFHIERME ZREEEDR, BSZHUERF.

=ZFRE

9%, EIFR. MRMEFEEENFEIEIRF, BETEXLEXTF Git R, Git B=MRE, MEXHAIsEL
FHPZ—: BIEX (committed) . B2 (modified) MEBEEF (staged) ., BIRRXERRKIEEEZEH
REERMEBIRED, BERHERIMENT X, EXREFRFIBIEEY. BEEFERTN—MEEEX4H HFikR
AT AN, FEZEESE T RIRRIIRESR,

HIESIA Git BIBRM =TSSR Git €F. TEERUKLEFXSE,



Working .git directory
Directory (Repository)

Checkout the project

Git EEBRZ Git BRFRFHENTHENNREEENHTS. X2 Git PREENID, MEEHTENRE
BER, #ENNMEXERNHIE.

Figure 6. TIEAR. HFXELIK Git B/F.

TEERZXNTMENENRAIRIIRIERIAS . XEM Git CERNEEBIEEFETRINHFKAX S, BIEHE
EHRERTIEN,

HEKERE— X, RET TARBREINXHEIIRER, —RE Gt EEERP. BRMEHERIRE R
37 Y AE—MRUEE R U E K.

HRR Git TIERIZM T
1. EIFERPER

2. FEXM, BXHEIRBBRNEG F X,
3. RRXEH, HEIEEXKEXHE, FREXAMEEER Git BEFEBR.
90R Git BRPRIFENFEMREXHE, METERIRS. MRMFTEIHEBRNGZXSE, mMETEEFRK

o WMRELRBWE, (FTERERLERIEEXE, MEEEHMRS, FGitEM—F, fa#—F TH
XERSHAT, HAFIUWEREXHREEMESEE, UK EFIETEFERRR.

P 4=
AT
Git BSMEAAR. MALUERRENGSITER, WaER GUI S, XL GUI B hEEIR M2 FIhEE,
EABh, RITSERGHOTER, XEEANEE, REESSTERXTIRALERIT Git W g &, MAZ
$H9 GUI BRI RSTIL T Git FrE A — N FELFSRIRIERREE, MBREETEMSIT RN, BAMRE



1 1E GUI

HWENNZEARBRATAEM, B2, RZMWARKIL, i, BFENARNEESNESTRE, FENAEE
SLEFREN GUI 4, BB A—EsBmSITLE,

BINPRE Mac AP, RITFEEMRESMAFERRKRIE (Terminal) ; BIWFRE Windows BF, EIHE(RIES
WAEAH<SEO (Command Prompt) ¢ PowerShell, SIR{RERER EREE, FHITBINIREETRIR
EES—T, APBHAHIARF 251G E R X LR 8,

=i Git

TEARFHIAFER Git7l, FEREREEMNITEN L, BIEELRE, RIFFEARIIGEMIINRE, (RELLET
R EREECREEFRRE, HETHRBREERE,

ABEIERERR Git IRA7 2.0.00 FAMERBNAED LA UEREGER Git lrA £
NOTE £/, BHEELEOBSTFRANEEIRRERNITAEER. AR Git ERFEERE S
ERIRY, AREAPOXLHLTE 2.0 ZEHRENZEK.

{f Linux L%

WMRIFAEE Linux LA TEBILRIZFRLE Git, AIUERALRITHRESNEMNGEEETARZE, RN
Fedora £9f3l, fRAJLAEA yum:

S sudo yum install git

WNRIRTEET Debian NATThR L, IB=IXA apt-get:

$ sudo apt-get install git

ETRBELIEE, Gt EAWIL EBEEM Unix ISHNARZ L REFE, WULH http://git-

scm.com/download/linux,

£ Mac L&

£ Mac EZE Gt BEZMAR. REBENAEZELE Xcode Command Line Tools, Mavericks (10.9) =(E
BRANASZH, 7 Terminal BEEXEXIETT git 8 LEIA], IR GELREIHSITALKETLR, BIIRTIT
T,

NRIFBLREEHAINRA, FTLUERZHBREREF. B HIFR OSX Git REIZFAILITE Git EA ML TE,
IS http://git-scm.com/download/mac.


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

w Install Git 2.0.1

Welcome to the Git 2.0.1 Installer

@ Introduction

® Destination Sele You will be guided through the steps necessary to

install this software.
@ InstallationMyp

F 3
@] Installati;ﬁ

@ Summary

IIh||||ll'|'l'l1'-l.'-lILllll'Ll

1||||Inn' ~ s

klll'll'l“lll‘

o 1

4

Go Back Continue

Figure 7. Git OS X Z&FE/F.

R LUGEEA GitHub for Mac I—EB90RRE, SITNER K Git TRE—1MLEGSITITRNIED, R
B LAM GitHub for Mac RIE &2 TR, MR http://mac.github.com,

£ Windows %t

7£ Windows E&% Git W B JLMEEH £, BEFMRAALUTE Git EA ML FE, FTF http://git-
scm.com/download/win, THZ=EIHIR. BEFEXE— 1R Git for WindowsFIIE (U
msysGit) , # Git 2725 IZHNME,; ELERIEIAIR http://msysgit.github.io/,

F— M EBNTG AR LS GitHub for Windows, ZRERRZFEEETWMELITARAN Git. EHAEHE

Powershell, IRt TRENTIIEFZNEESH CRLFIZEE, MEBRNSXNXAEEEZ T, MERE—AEH]
157, XLEEZ2IRFAEEN, RALUE GitHub for Windows PIIE T &, MiLA http://windows.github.com,

MNERBRE

BARRBMNERRE Git ESCA, RAAMEERIIRNNME. —#HEREEFHNRTE—LiFE, SAL/LE
Git BEEp#, XNMEFFTBEE,

MRIREBMRIBRE Git, FERE Git Ik#FifVZE: curl. zlib. openssl. expat, EElibiconv, IMRIRFIRS
EByum (%0 Fedora) 2% apt-get (J0EF Debian WARL) , AUFERAUTHSZ —RKRER/IMLBIKH


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

BRRIFMLE Git (I Z#HBIRR:

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

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

AT REBRIMEZERNNE (W doc, html, info) , MEELEUTHKHE:

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

LRRETFBERNRERH, (RA] AR M L7 REVS R A AIRASHY tar €, {RE]LAM Kernel.org 43R
BY, POEA https://www.kernel.org/pub/software/scm/git, XM GitHub M4 _EREEERIES, Rt
https://github.com/git/git/releases, BETE GitHub LHIR&RHARZS, 18 kernel.org EEEEXHTHE

2, WMRIFRIIE FEERERNIE=AE

BE, mEHTE:
S tar -zxf git-2.0.0.tar.gz
$ cd git-2.0.0
S make configure
S ./configure --prefix=/usr

S make all doc info
S sudo make install install-doc install-html install-info

SeRfE, PREILUER Git SRIREX Git B9FHK:

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

1:R1E17 Git VAL E

MABLERRLRET Git, (FEBEM/LAHEREHMHN Git IR, BaHENLRFERE—R, BFFA
LRZEREREER. MAUEEAERBREIIEITHSHKEREN],

Git B —1 git config T AREFEENGEEH Git INIFITANEKETE, XETEFMEE=PREMMAL
=

1. /etc/gitconfig Xt BER&ALE— AP MMUMICENBRREE. NRERTE --system EIMAY
git config BY, EMUEXHEERETE,


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

2. ~/.gitconfig 8 ~/.config/git/config Xf: REXHFAF. BILUEE --global Ik Git
RE S

3. HRIERACEN Git BRFH config X (FE=Z .git/config) : HXZEE,
F—MEHIBE L —RFINEE, FILL .git/config WECBELZERER /etc/gitconfig FEEL &,

£ Windows &4H, Git =&k SHOME BRT (—MRERTE C:\Users\SUSER) B .gitconfigX
. Git EFtE=FHK /etc/gitconfig X, {ERRF MSys WIRERT, BI&E Git RFEMERUE,

RAPES
LRESE Git RN E—HERBRBNBF IS, XEHRER, BAS— Git HIRIHR
ERAXEER, FAERSAINE—RERT, T

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

BxiEIA, MNRERET --global i1, BBAZGSREBIZT R, RAZELICIIREZRK LMEME
&, Git#HEAFLEE, HFEH I ENEFERARNAR RS HREUE, SJUERIMBER TiE
17388 --global EIMM GBS KEE,

R% GUI TR SEE—RizITHEEBREE X EE B,

XA 4miRaEs
BEARPERESRERE, FUURERAXSHERT, Gt BEMBAEENSERE, MRKE

B, Git SEARFRARINNXARIESE, BERE Vim. MRMEEARENXARIE28, B0 Emacs, BJLEL
XAF

S git config --global core.editor emacs

Vim 1 Emacs 2% Linux 5 Mac EETF Unix NR S LA EZX B ERANRITHN AR
1528, WMRRIXLERIESRE AR THRABREFERNE Windows 24, BBARRESE

WARNING  yeoinas Git PERBIRBR S ANRIER, MNE(RREERIBREH A FALE Vim 5
Emacs BH4, HE(IETRRERTERRAMR. REFIE,
KREREER

NRBBICEIRVECE, ATLAEA git config --list e RIILFIE Git HETREIXEINEREE,



$ git config --1list

user .name=John Doe
user.email=johndoe@example.com
color.status=auto
color.branch=auto
color.interactive=auto
color.diff=auto

RAIREBHNEENTEE, AN Git SMNFREINXXEFIZENE—MECE (FIg0: /etc/gitconfig5
~/.gitconfig) . XMERT, Git KFERERINE— N TENRE—MEE.

fRE]LUEIT SN git config <key>: ¥RHE Git WE—INEE

S git config user.name
John Doe

RENFE RN

EIRER Git BFEEIRENEER), B =M AR LILE Git sa S BV ERFM:

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

a0, BAEIRE config v SHIFAM, HIT
S git help config

X $RE, EAIRREEEt el LIERMEREM, MRAREFMHAERBHNABTERER, RATUSAE
Freenode IRC fR5528 (irc.freenode.net) B9 #git 3¢ #github SiB I KEEE), XLESMELER LB AEL,
A 1ER¥EE Git HERTBIA.

e gt

=M

RN IZBEX Git Bt 4. Git SIRAIEEEEEANEFRRFTIZFIRZABE AKX FREE TEENT#E. I
£, BN DNARKFNIZBE T —HEEBTIEN Git lids. RIHEFWRF B X Git FEMENIRT .



Git Ehi}

BRIMRRBEFIR—ERFES] Git, AERBIRAIREE, AERBRZIREER Git STREH TIEPREER
MEMERG L, EFEITAEZG, RIZEBEEHIBU—CE (repository) « FFATFLIERER
(track) XfF. &= (stage) Z#e3X (commit)ER, AEMFRITETRIMMAEE Git KZBEIEERISHNX
AR, SOEIRIER T R S IR IR (R, S0fEIN R ARRYIN B B0 LARA LUK A ERER (commits) [BIFIZES.
SNMAIAIRAYIZEAZ G FEdEX (push) LURINATMIREVIZIZ € EERIEX (pull) XX

J%EY Git €

BERMERG Git B CENGZ, F—HEENBTMENERTSNAEXHE Git F; FMEM—TIRSS
RE—TIER Git B,

ERHEERPILLEE
IRIFTEAER Git RWMENMERHTER, (RRBEHNZTEBRHEA

$ git init

ZEaTHEE—ITEN it WFER, XNFERSEMPBLN Git CEFFRANLSI MG, XEXHZ
Git BENET. BE, AXMIE, BlIUXEMT — 1R LevigeE, RHHEENXHFEEERERE. (&
W Git NEIRE RTRELZRTIIR .git XEXRPEETHLEXHRES. )

MRMRBE—TELBFEXHRXMAR (MABEXHFR) RGN Git CEFRHIThRAEHIEYE, (RRZFiR
IRERIXLE S HIRAT, RAEE git add S REIMITIEE X HHVIRER, SA/GHIT git commit $EX:

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

HERIMNBZ—BEE—FIESHER, WE, MELEIT — 1 EMEr (FEBHERRE) &S&5T1MXHH
Git &%,

RERANECE

MRIEREF—MMELXEFEETH Git CEREN, bR, (MEAENFREMBRME CH—1, XRMER
Zlgit clone @<, MRMFRTHEM VCS &4 (Lt Subversion) REE, BE 00— FRFIERNGHS
=&"clone"MA="checkout", X& Git X FHEREKIZTHRFAN—EERFE, Git RIENREIZ Git BFERS
BEMLFFRELHIE, MARMNNESITRIFHNIEFAEENH. HIrMITgit clone mSHIEE, BRIAGE
TIiZiE Git EEFNE— P XHHNE— MRAEIGHAIEN TR, FXL L, NBMHIRSB[BNHERET, RER
AIUEREA—N R TRNBFRIHERERRSBLNECE (BEATRESELARLERSBIHNIENRE, B2
BRRABEIRIE, #0 TS EEEGIH) o



RECEMNGSEINZE git clone [url], tbil, Esebz Git eTHHERE libgit2, TR TEMNGS:
$ git clone https://github.com/1libgit2/1libgit2

XEEHAERTEIR—IRA “libgit2” AR, AEXTERTRE— .git Xk, NEiECE
EXFRAEEIEN . git XK, ARMPIRIGRITARAIXABE I, MNREHFNZIXMRER 1libgit2 X
rx, MRAUFRBENIMEXHELERA T, AEMEFHFREANTALNER. MRIFEERETIECENN
&, BEXFZHMEENZT, (REUERAMNTH<:

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

XRFRITE E— e EERIEE, AIEAMEIENECERFE N mylibgit.

Git X ZMEIEEE NN, LEMFIFERME https:// Y, FIIREAILER git:// XS EER
SSH f&igithiY, Lkl user@server:path/to/repo.git. 7EARSS2E HIEE GItIESNBRIE XLEMNIERS
SIRINAEEER, UKRSHARZEFIEE,

iICRSREMEICE

RAEFNFLETITEXTMEN Git 6F, AMNXPMEERIRE TARAEXHFRNIEEIN, BETXR, WXEXH
EEAEDR, AN T —TMMEBNBERZE, RRXIREMEICE.

BicE, FIFERTHE I XAHESPINFIMPRES: BRESRERE. BRENXHZEIBERANT Ik
KEEHIBIA, ELE—RREBAEENNIER, ELFE—EERE, ENRSAIRELATRENR, BESIHER
ANEFX, TFERPBFREREXHFLIMNMIFMEECX B TRIREXF, ENRAFET LRIREIIER

h, WEARNEEX, YIRREENCENRE, TEERFIMEXHEETERERXM, HETFRESK

o

WEIREXHZE, ATE LDRERBRFRNE(ME T BN, Gt HelMrche B, RiNEZFXEE
RS XHEBRNEEX, ARRIMEEETHEN, MtkE. FrUER Git XA ERRERRNT:



Add the file
Edit the file

Stage the file
Figure 8. X BV XZZ 1L AR
E YRS

BEEEMEXHLFHARE, AJUAgit status &<, MRTERECERIANERLSGS, SHEFEMX
=i ET e

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

XERRMIMAENTEERBE T3, RAER, MEEREXHE LDARREHMREERD, s, LEHER
TR, HRIERTRELIEMATRIBERSHH XM, SN Git IEXET|HK. &E, ZWLERRT
YRIFAED 2, HERMRZ NI ZEZERS S LN SI2ERE. WE, DXBE “master” XZEHIA
328, FME Git 032 ZFMITILH M5 .

WE, IEFNEBR TEIZ—N#hY README X, MRZAIHAFEXTXM, £/H git status &<, R
RKEE—TBIRRER X !

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

README

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



ERSIREF AT UERIFHELN README XHHIITE Untracked files FHE. KRIRERHXHEHEMKE Git
EZHNRE (BR) EEXEXH,; Gt F=BiiEZHNEESCE, BRIEREABEEMEIRE “REER
FRZ M, XEFEFEILRRRE RS R ZH IR E A ERRERN G RK, FIIENGF
F, FENALAEEREREE README XX,

ERERFRCAF

fEAm< git add FIRIRE—1MXM. Frll, ZERER README X, &B17:

$ git add README

LEBYEIETT git status 8<%, SEEF) README X4 EWEER, HOATHFRS:!

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

to unstage)

new file: README

HE7E Changes to be committed X{TFERM, MRAREEHFRS. NIRRT, ABAZEILETILE
MR AR B FERLIER P, FARERBEZHIFNER git init FMIEITT git add (files) @

2, FHARERYFIER TR, git add @S EANHAHERNBREANSE; NRBSHEERNERER, Z
iSRRI HERERZ B R T RIFE X

HEFEEE

IAERA IRAE R — M EARIRRREIX . MRARIEE T — &% CONTRIBUTING .md BVEREREREV#E, SRS
Tgit status @<, 2EITERE:

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

to unstage)
new file: README

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

modified: CONTRIBUTING.md



{4 CONTRIBUTING.md H¥7E Changes not staged for commit X{T M, RFABRIEXGMNRNELR
E7Th, BERSERIEEFX, EEEXREN, FTEIBITgit add <. XBNZEER<: AIUATEH
YRIRERFT X, HEEBERENXGREIEEX, REATEHERBEAEARNXHRIENERRRESSE, FX
LB RMRBETXRIERSF” MAE “B—IXHHFMEME+R BEEMEE, WEILEKITEIT git
add &"CONTRIBUTING.md"REIEEKX, AEHBEE git status AL

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

to unstage)

new file: README
modified: CONTRIBUTING.md

RERTXGEHMEE R, TRIRRME—HIEREICE, RigltE, {RAEZEE CONTRIBUTING.md EBINF
AR, ENREERE, ERFRR., FTIHIE, BizfTgit statusFHE:

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

new file: README
modified: CONTRIBUTING.md

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

modified: CONTRIBUTING.md

EAEIE? TI7E CONTRIBUTING .md X4 EINHMAETEXMIFEEFX, XEARTEER? B, ErklGitR
FEEEFETIREIT git add S<ETAARAS, NRIREITEIRZS, CONTRIBUTING.md MRS BIRRE—RIEIT
git add S8 SBIRIERMRA, MARIREIT git commit BY, FELEERPAIYFIARAS, FRLL, B1TT git
add ZEXMETEAITHX M, BEEMEIT git add IBRMRAEREFER:



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

new file: README
modified: CONTRIBUTING.md

REHL

git status pSHEH+TOIFM, BERAEBEELED, MRMREEM git status -s @<L git status
--short 4%, REEE—FMEANEEZNRAEH. B1Tgit status -s, KEREWHOT:

$ git status -s
M README
MM Rakefile
A 1ib/git.rb
M 1lib/simplegit.rb
?? LICENSE.txt

A NRRIRER X FRIES 22 #18, MANEIEEXRHXERIES A 7, BEERNXARIES MiRid. R
AJREERE T MBER NI UHIMNNUE, HIMEEUN M RREZXERERTEREEBNEFX, HIEREE
BB M RTREXEBRIER T HBNT EFX, fi, LERSIREETR: README XHETIEXEENRTER
EEBEREENXEMNEFX,1ib/simplegit. rb XHHREL T HIFEEHNXXE BN T EEFX, M
Rakefile ETEXWEAHIRR B EFXEXE LK FRKIENR T, FAUEEFXMLIEXKEE LA RIENR
THIER,

BEEX1F

—RBENNEIBEXHLEFAN Gt NERE, BARFEENSHRERRIEREXMHT IR, BEEHELEENERNX
f, LB EXH, HERFIEFEENIRIIXHF, EXMERT, HITUEIE—"R7 .gitignore
B, FIHBEBRIXHRN. RE—EREFF:

$ cat .gitignore
*x.[oa]
*~

F—1THIRGIt ZEFIEL .o .a ZENXHE. —MXENRNHMFEXGBEmFIEPHIN. F17
Hif Git ZESFRIBELURRR (~) SRIXMH, TEXARENRMYG (Ebil Emacs) #RAXENX 4R RERIZ.
Lte5h, {REIBERREZEE log, tmp & pid BR, UNBHERNXEEE, BEFR—FEMIgER
.gitignore XHMI SR, URRRIRIERZX LT AN Mo



X .gitignore BURIUIEMOT:

- FRABES1TEEL # FRRTTE S Git B,

- AILUfERMRER glob RIUILED,

- ICESARICAILALL (/) FRSkBhLEEEY3.

- EEAIUL (/) SEHEERR.

- BRBEERLUMIXAHER, AIUERIFMLEZENS (1) R
FMBHY glob #2415 shell FIERME K THENRZAR. £2S (x) RRENHZMERFH; [abc] LEREE
A—PNFEFESHFHNFR ZMIFEALRE—Ta, BARE—1 b, BARE—1c) ; RS (7)) RILE
—MERFN; MRELESHERENLDRERNFN, RAFMBEXMNFFERERRERRLTE (kb

[0-9] RRTEFAE 0 9 IETF) » FAMNES (x) XRnTEEEFEIBER, tbil a/**/z" AILULE a/z,
a/b/z 5% "a/b/c/z’ Fo

EINBE— .gitignore XHHIEIF:
# no .a files
*.a

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

GitHub B— M2 AR H WS+ HIE RIESH .gitignore XHFIKR, RAJLATE

TP https://github.com/github/gitignore ¥(EIE.
EEEHEFNRGFNEDN

NR git status SLHMENTFIRREI TR, REMERMMENRT AT, AILA git diff &<

HEHNZFANE git diff, MAEEESAERLEEZXRMNIE: SaiEEmELEEF? AL
EMEAGFERERT T TRRR? RE git status EE@IEMEMNAZ FHIEX4RNAREE T X0

A, git diff F@EIXHATIBINEREAMEITRE T AR,


https://github.com/github/gitignore

RN\ R{EH README X458 7F, AIE4w1E CONTRIBUTING.md X 4EHEAERE, BT status aTH=E

|

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

modified: README

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

modified: CONTRIBUTING.md

BEERRAREFHXAENR TMERD, FNSHERRBA git diff!

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

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

=

tan S BRNEBTFERPHIIXAHNEFKIERBZEANER, URERENZREEEEFERNELAR,

EESECEENRBERNIFITMERENRS, AU git diff --cached ®%, (Git1l.6.1 XESHrES
EAFEA git diff --staged, MERZHEER, EEFICL, )



$ 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

HAR, gitdiff XERERHKEFHNEE, MARE LRI URFMIBIFIE NG FrLERHEIR—TFF&
FTRRBEEMINXHRE, B1Tgit diff FHHAHEE, REXMEE,

RZRIAY, E#F CONTRIBUTING.md [5B4iE, 1517 git status BEFEFIENRMRA. NRIHLITR
R (KRinkd) FEROT:

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

modified: CONTRIBUTING.md

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

modified: CONTRIBUTING.md

MAEIBEIT git diff BEEEFAIRNEN:

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

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



AER git diff --cached EHEELZHFRFKMNEWN: (--staged # --cached ZFE i)

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

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

Git Diff B9 1R 7

TEARBH, HIFEM git diff ROMXHER. B, IRFEREIER NS AIE
NOTE eREEHARAIE, AJLUER git difftool a3 Araxis , emerge 3¢ vimdiff F%X

g diff PSR, /A git difftool --tool-help L REMM AL ZIFMLE Git

Diff $ 4o

R EH
NAENEEXAEAEEZ AR T, Elt28, B EERATEHASRE NSRRI ATRE git

add i@, FNIRRHHERARIERXLERSEFERMNT L, XEBRBTHXHRIFEERMEE, U, 88X
HERIERAE], KA git status BT, BAEREHCEGFRERT, AEBETIRX®M< git commit:

S git commit

XA R BN A miES ABERANATIR R, (FAIA=BH shell (IFIEEE SEDITOR FRIEE RV,
—AZERRZ vim T emacs, HAWALURER £ MBS, #H git config --global core.editor @
RIGERERNRER o )

RESZETEUTENXAEES (XFERVImNEESRET) !



# 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

AIUED, RANREREREEaRE—REBIT git status Wi, BIDARITE, SFREE—=17, #
REARRNER, M2l UEEXEERT, FTEBEHEXR, SORBREBEXREMNATEMLE,
(NRBEFIFMIHER THERBTRIRT, AJUA -vIED, XSBRFAMHBIAZR diff i HREIRiE2s M
MEERAIE AR B T BILf8EL, ) BRIERIESRE, Git 2ERIRT, BMBANERMHEERER—R

*E/\

o

Fh, (RBATLIFE commit S5 /F7R0 -m kI, FHEREE S <LHER—1T, WTFAR:

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

create mode 100644 README

¥, MEMELZLIRTE—MER! AIUEER, RREESEHIFN, HRIZEW NSO (naster) B3HY, &
RIRITHITEE SHA-1 RIAZ 4 (463dcaf) , UNRERRERYF, BZOXMHEITE, ZTRIMFAME
o

R, ERNERNERTEEFRENRE. TATREENNARITERRS, TUETRERHANE
FER, SORETRIEME, SRWFREERRE, WERTUEEX MRS, REHITHR.
i fE R ETF X I3

RECREEFEXENANATEOESERIHNAT, EEMEXAMBEED. GitiRHT - EkIERERF
XA, REERZMEE, 45 git commit 1L -a kI, Git & BEMEELRERSHNXHEFE
FK—HEER, MMBLE git add ZE:



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

modified: CONTRIBUTING.md

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

[master 83e38c7] added new benchmarks

1 file changed, 5 insertions(+), 0 deletions(-)

BITIE? BRZAFABEFE git add X “CONTRIBUTING.md” T,

BRI

EM Git PREFFENXH, MONBEMBREEXAERFEEG (Miltii, BMNEEKEBR) , ARRR. 7
LA git rmss LTIt T, HEGTMIEERPRFFEENX M, XEUEMASHMERRERXHES
T,

MRREBERMMTIEERPFIMBRM, T1Tgit status BIFARTE “Changes not staged for
commit” &5 (BME XEFEFE) BE.

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

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

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

AEBIETT git rmIBRILRIBERICIFRVIEIE:



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

deleted: PROJECTS .md

T—RIEREY, ZXGRABANREERT, WRBRZFHESEHBESKREIEEZXIHANIE, MK RERR
HIMBRED -f (iFF: BN force WEFH) » XB—MR245E, BFHIERMITEE RNFIRBREIE, X
HREIRREEH Git hE,

S —FERE, FIMBIEXXHEM Git CEFRIER (REINEEXIEERR) , EMAFEFRIEEIFTLEER
M, WAIER, (RELL X REBEESE, BRATREIL Git #EEREE, YIRSICHRM .gitignore X5, /)
MEBE—MERBEXHH—# . a FENRFERXERIFEEXEN, X—HELEEH, AXEX—H
By, R --cached 3%&I:

$ git rm --cached README

git rm@LEEAILIIEXAHEBRNRT, WAILIER glob R LE7EH:

S git rm log/\*.log

AREES » ZAHRFTL \, B Git BEBHCHXHRIY REES N, FrAUATIIARA shell KEBICEF.
tean S MER log/ BRTY EBRA . log BIFMEX . EMARIELYD:

S git rm \*~

Zan <L AR ~ SEERFE X 4o

BEh3 1
FAMEHEERVCS R4, Git HAENIRERXHSohRE. MR Git PEMR TE NN, CEFEMERNTHRE
HAZBIEXB—RAEZERF. A2 Git IFFERR, EWMERTRET 4, ETRAFSNAMEIR, I
MEEB%.

BRI, HREE Gt mv SR —ESHRARE. BE Git PXXHNRT, FTUXAM:



$ git mv file_from file_to
ERRWTFHARRE R TIF, LfrL, BMELREERSER, WSBATIRMEBE X TEHRIZIFRINRA:

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

renamed: README .md -> README
HIZ, 817git mv MBS FET 7T TE=£G<:

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

N FFRME, Gt ERFIREIXZ—RNH, FRUANERMAEAERE —1F, REE—HNXFNZ, mv B2—Fds
LMB—MAXFTE=F<, BEEMA it nv BEFZ, FIAMEAEMTAMMERRRE, BiZBER
REMFFRERIS R, BRI &.

BERRRME

ERRTETEN, XFERETEMNBZE, FHEIFARR MERFHE. TRX MESHERMX ML

AE git log Lo
BTRNGFEBEEIRATERN simplegit E, &7 FENGHSREUZIERMRED:

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

ARTEL B FIETT git log, NiZ=FE TERME:



$ git log

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

changed the version number
commit ©85bb3bch608e1e8451d4b2432f8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700
removed unnecessary test
commit allbefB6a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 10:31:28 2008 -0700
first commit
AT RBEASEEE, git log RRIERMEYILHPABENES, RIENEFHIER LE. ENRFRIEIIN,
XN L RYIHEMERA SHA-1 KRG, (FEENRFMEBFHiEthht, RIS E] AR 315 BA,
git log B LA Al LIEEBNFHE SIRPREIMIRERS, ETRBRINEBERE B,

— P ERIEE -p, AREREBREXNWATER. MEAILMNLE -2 KNETRIERRIER:



$ git log -p -2

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

changed the version number

diff --git a/Rakefile b/Rakefile

index a874b73..8f94139 100644

--- a/Rakefile

+++ b/Rakefile

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

s.platform =  Gem::Platform::RUBY
S.name = "simplegit”
= s.version = "0.1.0"
+ s.version = "e.1.1"
s.author = "Scott Chacon"
s.email = "schacon@gee-mail.com"
s.summary = "A simple gem for using Git in Ruby code."

commit ©85bb3bcb608e1e8451d4bh2432f8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index aba6Bae..47c6340 100644
--- a/lib/simplegit.rb
+++ b/lib/simplegit.rb
@@ -18,8 +18,3 @@ class SimpleGit
end

end

-if $0 == __FILE__

- git = SimpleGit.new

- puts git.show

-end

\ No newline at end of file

BT T BREXMEEZIN, BEMETER commit NE, HHITRBEE, HERFAGEEMERRER
B9 commit Frs s REVBRIEE, XNESHMIIFEER T, MEBAILIA git log MHE—RIIKELEMEET, Lt
iR, MRIFEERSRREZNERNSAITER, REJLUER --stat %I



$ git log --stat

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

changed the version number

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

commit ©85bb3bcb608e1e8451d4b2432f8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessa ry test

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

commit al1befB6a3f659402fe7563abf99ad00de2209¢e6
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 10:31:28 2008 -0700

first commit

README NGRSt

Rakefile | 23 ++++++++++HHHH b4
lib/simplegit.rb | 25 +++++++++++++++++++++++++
3 files changed, 54 insertions(+)

IEWN{RFAEEIRY, --stat EIESXIERE FEYHEFIBRIESUIRX . BSOXHRIER T UKARIER
TR AFRBLEITRIZMBRHUZ RN T . ABREXNREEE—1E4E,

FI—TERINETUE --pretty, XMEHA LISEEARETFRIMEXN A RBRIRR AL, XMEHE—
LRENFRHIRER, LA oneline BEMERXBRE—ITETR, EENRXBEXRNIFEER. ZIMNE
B short, fullfl fuller AILIA, BRNEERZHVELERE, FECHFLRE—TEERRINM,

$ git log --pretty=oneline

caB82a6dff817ec66144342007202690a93763949 changed the version number
085bb3bch608e1e8451d4b2432f8ecbe6306e7e7 removed unnecessary test
allbef06a3f659402fe7563abf99ad00de2209e6 first commit

BERAREMNZE format, JUERHERRIIZREN. XHEFHHEHN SRR RN BX—XE 9 RAE
WHANBRA T SEEGtHERMAELE:



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

ca82a6d - Scott Chacon, 6 years ago : changed the version number
085bb3b - Scott Chacon, 6 years ago : removed unnecessary test
allbef@ - Scott Chacon, 6 years ago : first commit

git log --pretty=format EMHED §H T ERANEKSAURE EZRERARNE N

Table1.git log --pretty=format ZHAIEH

I 5iEA

%H ERWR (commit) HEEREHFSH
%h R R E G HF B

%T RISTR (tree) MFEEIBHFH

%t WX R ERIE T B

%P RFR (parent) NEEEREHFH

%p RITRAEFRIEH F B

%an E#& (author) HEF

%ae &RV B FHB A3tk

%ad EEEITEE (ATLLA --date= EIE HIME )
%ar FEEITHE, BZAUANARET
%cn IR & (committer) V& F

%ce 1R E RV FHB it

%cd X HHA

%cr RXBH, BREAUFINARER

%S XA

R—EER MFE MEXE ZBRRAEMER, HLFERNEEMRMMEHERIA, RXEBNEREFILLIF
REREICERN A FRlL, SHRARNB AT, ARE MO SFREATHANIBE, (RIZ(F
&, MPBMRORRMBIRRE. HiZE 751 Git BIFATARE ZERAHNER.

Z oneline 5% format 55— log i&M --graph &8RN LTHBER, XMEWRINT —LASCIIFRT B KA
KB RMIN D, HEE:



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

5e3eel11 Merge branch 'master' of git://github.com/dustin/grit
\

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

| 5209431 add timeout protection to grit

| e1193f8 support for heads with slashes in them
/

d6B16bc require time for xmlschema
* 11d191e Merge branch 'defunkt' into local

*
|
|
*
*
*
|
*

iR B SERHN T —RKETO XS aH UREFEMER,

MERRERENABT—L git log sp<ZFRNADL, git log BYE LD 7 T HATE fE R EIRIFZS KR
FpViEI, BLE2MARM log sr< R mHAY:

Table2.qgit log AYE BT

priAl iR

-p BHTRAETEINERZENES,

--stat EREREHRHXHERRIER.
--shortstat RER --stat PEREIITHIERINBIRS T,
--name-only RERR(EREER BRI HE R,

--name-status  BREE. B, MIFREISTHEE#,
--abbrev-commit {X&;R SHA-1 WEI/LNER, MIEFER 40 MFF,
--relative-date {FRABYEMMENBEET (b0, “2weeksago” ) o

--graph ERASCI BER NS & HEE,
--pretty FEREMERERAFIRER, ATHENIEMEIE oneline, short, full, fuller #

format (FERIEERER) -

PRER L KE

R T ERHBINENETZSN, git log RBFZIFESLARREMLKENEDR, EMEREHENRRE
Bo ZAMRELBEE -27, EREFRENHFRER, KMHFEL, XZE -<n>EHNEZE, HFAHn mJUZEE
AR, RAINETRENETHRER, FIREPHNZBARAXMNMEDR, Git EREPIERRZN =B
RBAERF, FRUMr—RRAZEE—TIHNAR.

BIMEEIRERBTEIVEPREIRYIED, thal --since M --until WREMA. FlW, TEMGSTILMERIAME
AR

$ git log --since=2.weeks



XA UESHERX TIE, il EARNE—X "2008-01-15", HEZEXTHZALIE] "2 years 1
day 3 minutes ago".

BRI G HETREREMY, JIHTFENRR. A --author IMERIEEMEENRRK, A --grep ETUERE
RPARBXRET. (FER, MREBFIEREXM METIERZ MRS, MM --all-natch ik
O, BN, HBREE— T FEHENREIHKITEHR)

FH—TEERERNMEETUE -S, AU HABLERINSBER T REFATHRNER, ik, R RINNE
BT E—TMEERBBSI AR, RETLIXFER:

$ git log -Sfunction_name

RE—MREAR git log EWUEEZ(path), MRIARXORELEXHHEBRIHLERES, AJLUE git log &I
MEREEECIINREZ. BARRERGUE LANED, FIUARMENLZ () RFZAENEDM/EERER
B12Ro

£ (R git log %athBYEm FRFIH T & A RYIED

Table 3. [R# git log %t AY2EDT

AL L]

-(n) NERRIEH n FIRBR

--since, --after NERIEE B Z GRS,
--until, --before N ERIEEREZBIHR R,
--author XEBTRIEEFEEXIRS
--committer X BREERZ EHEXIRER,
--grep NETRSREXREFIRR

-S RBRAMEFER T EDXBFHRR

KE—IEFBBIF, NREBEE Git €FEH, 2008 & 10 A#AE], Junio Hamano Z3RXBERGHETIMIHX
%, AILATENERGS:

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

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

563754 - demonstrate breakage of detached checkout with symbolic link
HEAD

d1a43f2 - reset --hard/read-tree --reset -u: remove unmerged new paths
51a94af - Fix "checkout --track -b newbranch" on detached HEAD

bead11e - pull: allow "git pull origin Ssomething:Scurrent_branch" into an

unborn branch



fEir400005R 2, EEAVEERTIH T FEaFHN6FIER.

HGHIRE

EEA—NE, MEEREEERERERF. X8, BIMTBIZEILIMUBRFHERNEELATR, X5,
BLERCERERAIERN, XEEMEA Gt WIETF, SERARERRMSBZANITEERNDENL T
Z_o

BRHMERIHRR T T A RIFE 7T LA XEEERN, HERXEEEHE T, Wi, ALUSITHESE --amend ik
DRGSR IR EHIRER:

$ git commit --amend

XN LEREFERRIXHRR, NRE LRIRRUKRIRERMERER (F0, FERRES EHRITTIE
) , WBARBEREFRE, ﬁﬁ1’]’Fﬁ1ﬁE&E’JR%¢mew

XA ATE, AIUBHZANRERER. MERRTFIEEFRKIERES.

fan, MRREAISIE T EFEREFTENENR, AILUGE TEXHEE:

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

—MER - FTRIERFREFE —XIRRRHIER

2—\1/]-'/ N

BCHEFRX G

BTSRRI NTERIMTRFEFXIES TEE RP BB, i @$$Tﬁﬁ2#ﬁumﬁw,&%%
TIEIRECERE, Fl0, (RELERTRIXAHEREREIEARRBIIEIRSR, BRANZIMIBEANT
git add * EEFTEMRD. WMARBUHEFRINHR—ME? git status npv?m/TTﬂ".

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

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

£ “Changesto be committed” XFIET/A, #RREMA git reset HEAD <file>... REUHER. Fi



L, BATeILUX A REEE 2 CONTRIBUTING . md X145 :

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

renamed: README .md -> README

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

modified: CONTRIBUTING.md

XN EL)LFR, BERIEE T, CONTRIBUTING.md X BLXEBRFEEZNRE T,

RATIEARANIE --hard WA S git reset RA—1MEMRMHES (FE: OJRESEHK
NOTE THEBRPFAEYAHEELK! ) , BAGPIEEFRNXGHRASWIENR. FINEH
AR git reset HAGK — ERSEBREEXIE,

FEFALEXMHFHBEAMRMHEEX git reset L THRINEE. BITREE EEIEE AT reset B
EZATURNMAEECH—EEEGENE,

HCHX S RYIZER

INRIRHAFIBIRERY CONTRIBUTING . md XHFRUEUE AN {RIZANAIFS EBUEIEDN - KEEREM LRIEZ
RpFEF (HENRETHEF, HENREBRALFERENEF) ? F=BHZ, git status BHIFTR
RZnfA . ERE—T0IFH, REFKIEEXEF!

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

modified: CONTRIBUTING.md

EIFE BB E IR T IRINAECE Z BIPMEBEDRL. L FATRERERIT:



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

renamed: README .md -> README

AR R R B EWAUE T o

fREZERE git checkout -- [file] B—1ERim<L, XREE, RWHBEIX
IMPORTANT HENEMESREHSER - (RRRENTA— I XHEKRERE, FIFTHIEEFE
BRIXHET, BNWAREERAX T,

NRIRNPARRBN B XA MEBER, ERMAENATERHE, BIBERE Gt X NBRFHESDX;
XEEE 2 BIFRIHE.

1B1E, 7E Git FEM B RALF L2 UMER. EERLRMIEREI DT PRIRZEER --amend 1EHT
BENRXBAUME (% LEME THREIEME) . A, EARRRERNRAZEKRERAEEHHAE
To

ITIE CFERYfER

AT REEMER Gt I EIME, (FREENENAEEBCHIZECE. TECEZEREEREMNIE ML
BRIE VAR, (RAILVBF/LNEECRE, BEEECENMRRR, BENATURE, StHAMEIRE
B C UM IRIE R B SR, EETECESE TRINMANITECE. BRTUNTECE. B
EAFRNZEDXHEX EMNBERRESFEF. E4ATH, HIIBTE—HoTiEEENKEE.

EEZIZCRE

MRBEEMRELRENTIEOERSSE, ALUET git remote 9, ERFIBIMEENE—MEIZRS S
MES. MRFELRETBENCE, BAEPRIZEEET origin - X2 Git ARRMENCERSB/HVIINE
F:



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

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

remote: Total 1857 (delta ©), reused O (delta 9)

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

Checking connectivity... done.

S cd ticgit

S git remote

origin

REFILIEEET -v, SETHRERTIRIECEEAN Git REFENEE SEXNAY URL.

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

MRIREGZIECEARLE—T, TR eIt Fm, SIIMMMEESIERN, ST TECENCE
ARG T EXF:

S cd grit

S 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)

XEBNT EMRABREREA— EFBER. I, BINABESERLERECENEENIR, RAKIE
BIEARETELN R,

ARXEEECEMSRT AR, BITE2E ThRSE LEEGtARTHRXTENNESZEE,
RINLTIZCRE

REZINETHELKRIHBR T WAFINEECENTRG, FEXEESIFIRNABHNMEIX—5, &7

git remote add <shortname> <url> FIN—PHBVEIE Git BF, BEEE— MBI LIRS RRYE
5.



S git remote

origin

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

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

MEMRATUERLTHERFR S pb RABEA URL, 0, WMRIRAEHIER Paul WEEFEEFREENE
B, ALUE T git fetch pb:

S git fetch pb

remote: Counting objects: 43, done.

remote: Compressing objects: 100% (36/36), done.
remote: Total 43 (delta 10), reused 31 (delta 5)
Unpacking objects: 100% (43/43), done.
From https://github.com/paulboone/ticgit

* [new branch] master -> pb/master

* [new branch] ticgit -> pb/ticgit

T7E Paul B9 master 92 A] LATEASHEIEIT pb/master iFiREl - fRAILUEEAHEIBESHENDZH, HEMR
MFEEEFETHIE, JUREH—MEMEIZRNEMS S, FEITESE Git 9% RFANABT ARSI UKRINAE
FRAPS%, )

M2 € E MBS HiEY
SRANRIA PRI, MR B REFRIRIGEIE, AT

S git fetch [remote-name]

XN LRI CE, MNFHBFREMRERENEE. AiTTmlE, MESAERMNTZCERRE DM
51A, AILURBHNEHHES.

NERIREMA clone HLRET —NEE, HSEMNBERTNNTECEHBIALL “origin® AES. Fi

B, git fetch origin =¥HMBGERE (S LE—IRIMEY) EFHEENFIELE, HIUEE git fetch S E
BIRNIENE RN A G E - EH A BEHRERREHFIN TIE, HESTFRRMAFoHBEEHNRHN T
Eo

MRMFE— MR RIRBNRE—NEEDX (FET—T5GitHx THRESZER) , AUFMAgit pulldm
LTRENMBAREHEESZF LTI TS, XWMFERIEAIERE— N EERHETRNIIERE, FKIAER
T, git clone LR BEMIZEARM master D ZIREFEREITIZECEN master % (AERTALARFHE
INAX) o BITgit pull BESMRVIERNARS S LHMEEEH Bo=daHE SRiFEN S 2o



HXETIECRE

MO Z(RIIMERY, HIGHEHMEIXE L, X ar<SREHE: git push [remote-name] [branch-
name]. HIFAEEIE master DZHIEE origin fRSESET (BXIHEE, REMNBESBEIRKEFBHNZ
F) , BABITXN LT USRI EH 2RSS

$ git push origin master

RESMAFMRERS[BHEAMUR, HEZINRAEAHRIN, XFMLARES. JIRMNEMAZER—E
fE, thi1eHEXR EFARIRBHEXE L, (RREEM SRS, RETFFMIIN TIERENT
RHBHESHHMMN IR X, 5% Git 52 THRINEHXIITE CERSF|FRER,

EHIZIECE
NREEEEFE—NMNERECENESER, TJLUFEHA git remote show [remote-name] <, WRELL—
MEEMES RizTX S, Flflorigin, 2BIETERMUNER:

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

ERFRFIHITIZECERN URL SREEDNER. XEERIFEER, EHFFELT master 732, HEUMR
117 git pull, BAESMEFRBRIZEIZESIA, ARRKIZIE master X §FH F|ZAH master 532, EHWRFIHIEE]
HIFRBIZIZS| Ao

XE—1MEEBINERESF, NRFE GitNEEFERE, ABAXATLUET git remote show BEIEZH
58,



S git remote show origin

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

master tracked

dev-branch tracked

markdown-strip tracked

issue-43 new (next fetch will store in
remotes/origin)

issue-45 new (next fetch will store in
remotes/origin)

refs/remotes/origin/issue-11 stale (use 'git remote prune' to
remove)

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

master merges with remote master
Local refs configured for 'git push':
dev-branch pushes to dev-branch
(up to date)
markdown-strip pushes to markdown-strip
(up to date)
master pushes to master

(up to date)

XN LTIH T HIREREN DX EHIT git push SEFMEXEIH—MZEN R, SRS T HE
AZ N I ATEIRAHE, ERIENZEESMIRS B EBIRT, EBEIMRAIT git pull BEDXZBHE
Fo

I CERBIRS Eds

MRBEEGZS|IANKZFALNEIT git remote rename HEER—NZECENRBE R, a0, & pb
BN paul, BILUA git remote rename XM

$ git remote rename pb paul
S git remote

origin

paul

BEEIENEXAFENSEBRIRNIERES X BT, AT AS|IH pb/master BWIIES5|F paul/master,

MRAN—LFEREBERFR—MEECRE - FEEMRS SR ERETHFAIBEEARE—MIENRERT, XTE
E—1AMEAFABRBRT - Al LUfEA git remote rm:



$ git remote rm paul
S git remote
origin

FIIRE
GEAMRAESIRG (VCS) —H, Git MARERIR— MRS RS, URER, LBEREMNEA

MNEERXIIERIFCAHER (VI.0FF) . EETH, MESFINFTIHEBBRE. WFAIEIERIR
. URAREENIREDFIR T 4o

SR
7 Git PIIHEAMTE RIFEHALENN. IFBWA it tag:

$ git tag
vO.1
v1.3

e UFBIRFY LR ; EREMHANRFHFEE,
R UERRENEREHRE. i, Git BFRRANECESSTERHRERT 500 T NRINT 1.8.5
RN, AILUETT:

S git tag -1 'v1.8.5%'
v1.8.5

<
=
0O 00 0O OO 0O 0O O 0O 0O

IR
Git FRMmMEEXIWNE: BEME (lightweight) SHEFRE (annotated) o

—MREENERE—NTFIRENDX - ERB—MERRBIGI A,

PAM, MEERERFMETE Git HIEEFHN— I TEWR. ENRAIUKRNE; HRESITHEENRF. BF



mRfFithat. BEARY(E]; BE—MREER; FHERLEER GNU Privacy Guard
@%)K%%LﬂoL%LuﬂLWEﬁﬁ,ﬁﬁWTu%ﬁutﬁﬁf

; BERINRIMRRAZEA—NIRETHY

175, RERNRFLRRTEBRENLER, BETSHITHN.
BtERREE
£ Git FRIE—MEHTERRELN. RELNARRLIREIET tag HLIHERE -a HM:

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

vo.1

v1.3

vl.4

-mIETHEE T —F RS EEEREPNER. MRLKEANKETEIEE—FER, Git =BT

e
E I%\O

BEERA git show BsLAILIBEITEEE SWNAHERESR

S 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 ca82a6dff817ec66f44342007262696a93763949
Author: Scott Chacon <schacon@gee-mail.com>

Date: Mon Mar 17 21:52:11 2008 -0700

changed the version number

BUEETRTINEENER, ITIRENAANE. HEER, ZAEERAEFHRERER.

IRABERERITHIAN

RERE
F—MARSITHREN A R BERRENE. BRFSAR LR RIRBAFHEE— X F - REREER

HWER. QIRRENE, THREMEM -a. —s‘)Z -miE, AFBERETEZRF!



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

vo.1

v1.3

vl.4

vl.4-1w

v1.5

XBY, SRFERL LIETT git show, FAZEBEFIMIGERER. S*RBTRHRRESR:

S git show v1.4-1w

commit ca82a6dff817ec66f44342007262696a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the version number

[EERF TR
R R RBHRAITATS . BRIRRIAE RN

$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment’
a6b4c97498bd301d84096da251c98a087¢c7723e65 beginning write support
0d52aaab4479697da7686¢c15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6608e Merge branch 'experiment'
0b7434d86859cc7b8c3d5e1dddfed66ff742fcbc added a commit function
4682c3261057305bdd616e€23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767119372d61af8 updated rakefile
964f16d36dfccde844893cac5b347e7b3d44abbc commit the todo
8a5cbc430f1a9c3d00faaeffdB7798508422908a updated readme

WMIE, BRI v1.2 RRSIiCAIBITING, WEETE “updated rakefile” 3%, RAIMTEZ G4 AT, B
ERMER LITIRE, MEBEEGSHNREIRERIWREMN (HZHRHEFHM) :

S git tag -a v1.2 9fcebd2

PIUEEIREEERRRR LT LR T !



$ 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 9fcebB2dBae598e95dc9760b747671f19372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>
Date: Sun Apr 27 20:43:35 2008 -0700

updated rakefile

SR

BINERT, git push MEHAKEZEGEIRIZCERSSH L. OB EMRONE L HEITEEIH
ZREB/ L, XNIEMGHZIRZESZT—F - (RAILUETT 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), 2.85 KiB | © bytes/s, done.
Total 14 (delta 3), reused 0 (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] vl.5 -> v1.5

NRBEREWXRETE, WAILUERHEHE --tags I git push <, XBRIEMERTZIZCE
ARs5 88 ERVIRE 2B EERIARE,



S git push origin --tags
Counting objects: 1, done.
Writing objects: 100% (1/1), 160 bytes | @ bytes/s, done.
Total 1 (delta @), reused 0 (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] vl.4 -> v1.4
* [new tag] vl.4-1w -> v1.4-1w

WE, SEMAMNCEFRRESNE, tiTEaESEIIRAIABEIRE

£ Git PIRHAREENRRE —MFE, RACTHFEGDZT—FRE%a, IRTEETEERSCEPRHTE
HIREhRATTS—#F, BILUER git checkout -b [branchname] [tagname] 7E45EMGE LEIE—1
Mox:

S git checkout -b version2 v2.0.90
Switched to a new branch 'version2'

A, MRAEXZEXHTT—XIRR, version2 PZ=FAENRFIEE T, B4 version2 X maM
v2.0.0 IREHHELERE, XEMEIZHOT .

Git 5%

ERNERFE Git Bz AT, EFE—NIMIIGALUERR Git FREREE. B5. A& 318, RITFE%E
ZENETH5IRIFREMERAIEN], BRIFABNZAMENRERE],

Git FASTEIRANER D 6 2 B BT R ERIan <. RTEEREMNTEN Git a5, AILUET git
config XHFRBEMMANEB—THIRE— 1518, XEF—LEHIFIRATLIRAR:

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

XERE, HE2HAgit commit B, RFEZBHAN “git ci. PEEIRUEREMEER Git, AJREBRZERE
FREME<, PRSI R NAEIRR.

FLIBIMMIANNIZFENG LR MAZRER. fi, ATRREUEEEXANSZ AR, [IM Git &
AIRE CREUEEFIR:



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

S git unstage fileA
S git reset HEAD -- fileA

XEEEREFE—L, BREHRIBM— last &<, GRXH:
S git config --global alias.last 'log -1 HEAD'
XEE, FLIBEMMEIRE—XIER:

S git last
commit 66938dae3329c7aebe598c2246a8e6af90d04646
Author: Josh Goebel <dreamer3@example.com>
Date: Tue Aug 26 19:48:51 2008 +08600
test for current head
Signed-off-by: Scott Chacon <schacon@example.com>
AILIEH, Git RZERMFEHBEIRANKNGL. A, RAEBERITINEGS, mAE—1 Git &

Lo WMRZHFANE, ATUEGSHENMA ! f75. NRMMECEET L5 Git CEWMENTANIE, BBRE
Fo BINMAEETII git visual EX A gitk B5IE:

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

ISt

WAE, REJLASERFIEEAE Git AR - SIBHE RE— 1 CE. MEN. FFEHRIXLEENR. FEiR
CEMSIREIBENFIBEESRNAE. T—F, ZBER/NE Git IRFRIFE: DIEE,



Git 92

NVFFREBRRAIZH R RE AR X202 ERADSXEREMAILIBMRNIEMFLEL LOBFR, XU
T AT, EREMFEFRRSED, XRE—TBRHAMHNIE—FEEFTETE2LIR—NRAEERNE
A, SWFARIMBFNR, XEFIEZFERRZHE,

BABGItMOZREMAERN WRRFEN ', HERAX—RHMYE, £ Git AARShAEH RSP
tHo A Git B9 TARBUINMEHARIE? Git RED WA BREUEENEE, IO X—IRF/LFEE
EBRETEA, HEEREDZZENTHRREER—FER. SIWSHERSEFIRETR, Git ZEEIER
BPREMERNXS5EH, WE—RZAHITIFZR, BRNBEEX—HE, REZRIRE Git 2aLLAEX
Mm%, HEMEEERZIRIFLHI

=
S ET
NTEIERR Git MEHZHHT, RITEEER—TF Git RIFIRIFHIEN,
RYHEIRE 2 NE, Git RENFEXHNTNREES, HR—RFITRFNIHRE,

TEHITIRIRIERN, Git RRTF—MRRXMER (commitobject) o HMIET Git REHIEN AN, KITTUES
AHRE ——Z RN R EE—MEREFRB RIS, EFMXUNEXE, ZRXWKREES T FENG
BFEFE. RIS S URIERENRN RIS . BRIERFENRINERKARNR, HiBREIRIE
FENRZINEE—ITINER, MESTIXEHTENRINREZ IR,

ATHEBEMLER, BRKIAEE—NLEER, EEES T MREWRGENRINX G BFRIESNE
— I XHHEREN (FERRIE 22 hiREIN SHA- 1 BERE) , AERBLURIRANXXHREBREFS Git
BEF (Git A blob WRERFEN]) , REARRUMMAZEFEKIAFFRR:

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

HEA git commit HITRIIEEN, Git ZAHEE—IFER (RHITRETMERER) BIREM, ARTE
Git EEFXERBMREFANNR, MHfE, Gt EBZEE—TRIWR, EFTEE LEREIVIRLEEEIN,
RESEEX MR (MERER) e l—K, Git MEIERENIHEEIULRREFIVRE,

W, GtEEFERLIMWR: =1 blob WK (REEXHRE) . — WK (EREEREMH blob WK
51 UR—MERMNR (BEEERFRAMNNKIEHAMERRER) -



== Testing library

This library is used to test
Ruby projects.

98ca9
commit size
tree 92ec?
author Scott The MIT License
committer Scott chada test.rb Copyright (c) 2008 Scott Chacon
The initial commit of my project Permission is hereb
gqe

require 'logger’
require 'test/unit’

class Test::Unit::TestCase

Figure 9. B XHR35%1 5 B 421

MERREERER, BARRTENRINRZBE—MEELRERIWR (KNR) S

Q8cag 3dac2 f3lab

commit size commit size commit size

tree 92Zec2 tree 1B4dca tree 0de24

parent parent 98ca?% parent 3dac2
author Scott - author Scott - author Scott
committer Scott committer Scott committer Scott

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

Figure 10. X1 RRE LTS

Git 73, HEAF EUNEIERERNRIAIEE . Git WAIADZBFE master. EZRIERIRIEZ
&, MELEZE—MEEREIBMERNE M naster %, EREERNRRIETEIAFIEE,

GitHy “master” DXHAB—MIHKD . EMRHEDXTERKEXH. ZFULFE
NOTE — PN EEEE master 7%, BRAA git init HSRINGEE, HEAZHABMSEN
Eo



HEAD

98ca9 B S 34ac2 e S f30ab

Snapshot A Snapshot B

Figure 11. 735 R A1 HE

pab-Acl e
Git B EALIBFOZNIE? BREE, ERENREIET — eI B ohiIFhriss. thal, eIE—1 testing 7
%, IREEFH git branch&%:

$ git branch testing

XA HAPIERRR N R L8 E— P aH

98ca9 - 34ac?2 e f30ab

Figure 12. By TERIBEE R G L7 52



B4, Gt LBEAMEHRER— 122 LIE? BRESE, ©B—1RN HEAD NFHKiEH. HETEMFS
HEMAESIZS (40 Subversion 8¢ CVS) E#IHEAD 25T 2R, 1ZGitH, ER—1EH, EMHFEIFT
ERNAMD X (FF: & HEAD BERAGEFIDXMIAR) o EAXFIFR, RNATEmaster 732 L, FRgit
branch < XX £/ — M0, AFZBMTIREIFHD X E.

HEAD

98ca9 -t 34ac? - f30ab

Figure 13. HEAD #8515 BUFRTERY 57 5%

fRA] LATSEER git log P BRI MO HRIFMENN R, BHX—INEENSIZE --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

IEWPRFROL, ZHET “master” F “testing” 2ZIFIEMARIGFLL f30ab F LRI R,

2=k
SIS —NBEENDE, RBEMEMA git checkout %, BiTHIEIHREH I testing HZE:

S git checkout testing

X HEAD BiiEMA testing 7% 7o



98ca9 - 34ac?2 - f30ab

Figure 14. HEAD #&A HEIFRTERY 7 %

Ba, XEHLABASLINTTRAAGFAR? REFEBREZ—X:

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

98ca9 - 34ac2 - f30ab - 87ab2

testing

Figure 15. HEAD 533 fE B XX 1R E B a1 Fi 7550

WMEFRR, R testing PZMAFIEENT, BE master % IEH, ©IAIERIEIT git checkout BIFR
ENNR, XMERRT, WERNMIRE naster PXEE:



$ git checkout master

master

98ca9 B EE— 34ac2 -+ f30ab - 87ab2

Figure 16. 214181 HEAD R 2 # 51

XESMTHHEHE, —2fFE HEAD 5B master 7%, B ILIEERMEM master OZFiEMEAVIRIEA
o BmER, MIEMERRNE, MERET—MRIBRIRE. AR EXH, XMEREE testing 77 3Frflf
BfEes, UEFEZ—NAREITH A,

P ETRE LR T EE RFEIXA

EVR 2, —EEARMIEFERENXASHAT. NREVHRE—MRIBNDZ,
PN IEERESMEEZD X RE—RIRREIIEF. WR Git FeT#FF MM ME
5, ERRLETRS X,

NOTE

AR B HRR

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

0, XTHBENRRALEETETHR (BRIEDXFAE) o BANAIRIZET —Mhox, FHd
E#HITT —EIE, FEEXTHRE master B#HT T BI—ETE, ERRRAMHNERE D RA]L
EARE D BRI RETIRM TR, HERVARARSENSHER, MArEXETIE, (REENHSTRE

branch. checkout  commit,



master

98ca9 - 34ac? - f3@ab

Figure 17. B X G

fREI A B B (ERE git log BB DXAE, iB8fTgit log --oneline --decorate --graph --all
, ESBEMRIERAE. FM9ZNERURIENS 9 XIE R,

S 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

BT Git D XK EXEBEEFEXNRREMN (KEM 40 B SHA-1 EFFFH) BIXH, FRUAEREIEMER
HEESN. QE—MIIMERE—IXEREN 4L NFT (40 DFRIM 1 -MRITR) , LAERER
fRIS?

XE5EERZSHIRAIEG AR N T HRRINLE, SfECED <N, BB XHHER—E, HR7FE
—MEENER. THRXEFENNIEEEFRE/DY, ANEEFEF/LOM. FIFNENKE, T2ER
FIENMUR, M Git 1, EANRNTIBHEERELIRTNZ. BN, BTFEREXTMICRIWR, i
USHadparaal (FE: BREHES) tREENEENEN. XESUMEMFIERER Git SRF &R A5
FHIBIBAER 73



BIHR, IRNBRENTAMRNIZXAMS?

PRIFESSH

HBITRE—NEHENDZHES T EaHNEF, ERTERTIRESBRIEMNIER. MIEEHRINTE
iz

1 FFREAWk,
2. ARIFENIHENR, SE—TD
3. AR DX EFRI .

IETELERY, fREEAZB— P BEIFEREMRTENNEFTELEIEH MREZRIOTAARLE:

1. JIREIRMIZ £ (production branch) o

2. ARNERESHE—IIX, HEHPREE,

3. @R ZE, MELEDS, REEHXMEWD X, RERHEHEERIZ EHNX,
4. MEIRSRA TIEN S X £, ST,

M
B, RIMBRMEAMOME LT, FEBEE— LR,

Cco B B C1 - C2
Figure 18. —NEEIEX [T E

WE, MEKREBMRIMIATEANRMERRST 453 P, BEHE—0ZHBENIREB2
< b, fREILUBIT—1MHHE -b S8V git checkout <!

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

ERTERFHSTHES!



$ git branch iss53
S git checkout iss53

co - C1 - C2

Figure 19. gl —T# 773155t

{RERGRAE #53 MR ETE, HEMT L83, EIIER, 1ss53 NRERKIMAIEHE, FHAMEZKLE
Fizmx (BRER, R HEAD $85H#8M 7T 1ss53 9%)

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

co - C1 - c2 - C3

Figure 20. iss53 5735 fE& T (ERY# [E a1 BTt

DAMMZEIAR BIE, BPERARBSFFRRER. BT Git R, RAGEXNER RN iss53 EXR



BE—R, (MUAFERRNIREREXTF 534
BB, AEBRINXTFXNE2RENEN, REBEXMEBIERIE L9, REAEMBNIEIRE]
master 9%,

BR, ERXaMze, EZBEMHNIFEFNEEX BERLIREERIRRRNENR, TrlfesMRENgRHiD
T RRMIMEL Git IREIZA Y. RIFNAZER, ERDRSEZZE, FRF—IDMT2IRES. E—%5
ER G XA (B, RFHE (stashing) FE#MMER (commitamending) ) , TIN&E EESE
1 hEIXTFXEISRSHNB. T, HIRIBIFERKILIRIERSIIRR T, XBHRALIEE master
X7

S git checkout master
Switched to branch 'master’

XANBR, REVTIEE RAMRIEFIE #53 M2 A —&—#F, MAEMRAUEMEERIRE T, BFIE: SR
DR, Git BEEMNITEER, EEEFERGOE TRERI DX ERE—REXNEFEF. Gtz
BahAR. MIBR. oK BRI RN TEE RMX N D X &E— R F—1E 1,

ETK, MEBEREXNMERN, ILHMTEI—PHIZEREANSXZ (hotfix branch) , EZHPZ LT
Zl Rl BAER

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



co - C1 - C2 - c4

AN

C3

Figure 21. B F master 7% AYE RIS hotfix branch

{RE]LUETTIRESMR, FRIFEIVEBAEIEMEY, AEKESHERMN master DX RKEPER|Z L, Re]LIEH
git merge ME¥FAE LIRBRY:

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

EEHBRME, RNIZOERET"R#E (fast-forward) "XME, BFHAT master 2 ZFriEEBIRRZIRY A
X (BX hotfix B91Ex) BIEHE LIF, PRI Git 2R RRIFIEHARNSEE, ROER, SRRXESHHENS
XBY, WRIME— NI ETEEBIRZ—1MDX, BAGtEEGHRENNER, RIBRFIEHRBIHERH
(EstE%E) , EAXMBERTHNEHRERERTERRND K——XFLM “BRi# (fast-forward) 7 o

IE, SHMEYEREETE naster DXFIERRRREF, RAIUEFLAHIZEET,



master

hotfix
Y

co - C1 - C2 - c4
C3

Figure 22. master ### %) hotfix

XFXNMERRENRRAERMZE, (MESEEIRITH Z B ITIER, JAM, REIZTHIFR hotfix 73
%, AAMMEEFTBEEET — master A EBLEMATR—MIE. RETLAERS -d EHRY git branch
i LR MIPRD Sz :

$ git branch -d hotfix
Deleted branch hotfix (3a@874c).

HFERA] AR EIRIETE TR SR ERBV T1F, BRI #53 AN (iss53 173%) o

S git checkout iss53

Switched to branch "iss53"

S 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(+)



ce - C1 - c2 —— Cc4

AN

C3 - C5

Figure 23. #4E1F 1ss53 5755 LRI 1E

RTE hotfix 9% LRI TEH & B BEE iss53 D H, NRIFFEHIEY hotfix FrfBIEes, RA]LLE
A git merge master 8% master DX EH N iss53 9%, HEMWAILUEE iss53 DX EE,
BEHESHE master 93,

PZMEH

BRIZIREBLMEIET #53 R, HEITERMINIESH N\ master 93%, Alt, (REEEH iss53 <
master 737, XMZEREH hotfix DXFIBHITIEERZ, (RRABBUHERREHNND X, ARIBT

git merge @<

S git checkout master

Switched to branch 'master’

S git merge iss53

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

1 file changed, 1 insertion(+)

XFRZEEH hotfix DEZMBMEBERE —SFA—1f. EXMIERT, MHUALXBEM—PNERRS A
PXFFEK (diverged) o EH, master DEFAERRHARRE iss53 NEFAERRKIEIZEEL, Git FERMH—
MM T, HIMXFMIERNESR, Git RFERAMNDZHIRHFIIEHIREE (C4 M C5) URXBEMIZMT
fEfES (C2) , B—EREN=AEH,



master

Common

Ancestor Snapshot to

Merge Into

Snapshot to
Merge In

=

iss53

Figure 24. —XRHBR & H PP EIRY = TR

Mz e Zigst R RERRZ, Git FILR=AEHNERE T —MRBREH BB meIZ— R
RIEEME, XTI E—REHRER, ERRIZAETFHERLE—TRIER,.

ca - Ccl - c2 - Ca

AN /

c3 - C5

—

FERENZ, Git sBETREENB—MEREARMHNHEREHES, HUFEASHEM;, XMEMEHEN
CVS R4t8#E Subversion (1.5 hRAEZAEN) AFE, AXELERNRAEERRSD, ARFEECERRENS
FEM, Git NXNMBERESHRFLLEMBRAEZER SRS,

A
o
G

Figure 25. —N&HIEXK

BEAMMREAEZEHHART, MEEFTBRE 1ss53 DX T, WEMAIUERESEBERASHFXALINES,
FHFRX 93320

S git branch -d iss53



BEIHRERI S Z S H

BIHRSHIRERS WML, MRFER PN AEHIDZH, WR—IXEHE—EDHT T ARME
B, Git sUsCETFRIAHEN ] WMRIRRY #53 [MEBESIA A X hot fix FMERERS K EIE— X HBE—
&, EEHENNMEME=EEH AR

S git merge iss53

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html

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

LEBY Git T &3, B2&EBaitt|E— MM EHIER. Git 2EFE R, FHREMREHTENAR,
REAIUESHAREHNEENZIER git status HSKEEREALSAHARMATREH
(unmerged) REBIXH:

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

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

both modified: index.html

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

FAREEEGHPRMEFRRIXE, MILURGHRSITIRER. Git IER PRI FIMNTAER AR
fRRITIE, XA T ARER S AR HARFoIRR AR, HIARNXGSEE—ERHXE, Bk
RETEXMEF:

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

<div id="footer">

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

>>>>>>> issb3:index.html

X HEAD FTtERBVRRA (BFLZRIREY master DZFAERME, FRNIRIEEIT merge S THIMRELZ LN

ATENDR) ARNXEREEFED (s====== W E¥E7) , M iss53 PHFIETRIRAEE =======1
THED. NTRRAR, (RBIUERERR ======= 2FNHFOPHN—, HERBAIUBTEHXER

o fign, fRA] LUBSHEXERAAHRAL T ERYEF F SRR R AR



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

EREGARBRGRNRE T HP— PN DXBMER, HE <<<<<<<,======= M >>>>>>> XEITHTLHER
TOTWM&TﬁEK#EM$ ZE,ﬁEAY#ﬁﬁgn:wdm%%iﬁhﬂhﬁ REMR, —BEEX
ERAFHRIXME, Git MR ENREHARERR,

WMRIFAEFERER A TERBRPR, {REILUETT git mergetool, ZHm<SaNIFBRII— N EEMNRIMLEH
TH, HHMMR— —DHRRXLE R

S git mergetool

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

See 'git mergetool --tool-help' or 'git help config' for more details.
'git mergetool' will now attempt to use one of the following tools:
opendiff kdiff3 tkdiff xxdiff meld tortoisemerge gvimdiff diffuse
diffmerge ecmerge p4merge araxis bc3 codecompare vimdiff emerge
Merging:

index.html

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

NRRAAERARIIAIR (16X 2R Git £/ opendiff MARIANNEH IR, FRAEETE Mac LB1TZIERF)
SMEMEH TR, fRAJlE “THIEH (oneof the following tools) ” XAEEAEIMEXZIFINEGHT
B, ARRNFERNITAEZFMALUT .

MRMMFBEEMSENTERMBREXNEGHAR, HSE SAhEGH TAESZSXTONRG

NOTE  seomm.

HRBRHEHIAZG, GitBWRNANEHEEH. NRMAREIER, Git SHEEFIPLEXHFLURBHRERE
R PREILIBRIEIT git status REIANFREMNEH DREEHEER:



S git status

On branch master

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

Changes to be committed:
modified: index.html
MRMAWERZRIFHR, HEREZABARNNXEEHMELEF 7, KRR git commit RERE
HiRR. MNBRATRRXEEEERGTEXMEF:

Merge branch 'iss53'

Conflicts:
index.html

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

and try again.

H H H HH

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.

H o HH

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

MRMAEBLRNEERBRD, TRETEEMDZEHIIIRE, (RAIUERERER, HIN—LATERER
WX EHENRE—LEZL), SFUIRROABASH AR, UKEBRZMT 4.

NZER

REEZEIE. &H. M7 —£0%, UHNEE - LERNOZEETR,

git branch 88 ARZRILUEIESHERD . MRAFMEMSHIEITE, SRIHFIMEDZH—ITTIR:



$ git branch
iss53

* master
testing

AR master DZATN + F1F: EARIMARHIB—1232 (BRI, ZETHEAD FEHATERMNDX) o X
BERENREXINEIRE, master XK EMEMNITEAFIERM. IRFTEEEE—THXNRE—XRE

%, ALliE{T git branch -v #&%:

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

--merged 5 --no-merged XENEARNATA LU EX M IRPELEHHEREHE LR NZMN D Z. W
RETEWMEDZELESHEERIHDZ, AILUETT git branch --merged:

S git branch --merged
issb3
* master

EANZBBELEHT iss53 X%, FAUIERICETIRP. AXNIERFDIXBFHLE » SHIOEER
LUfER git branch -d#ilffE; (REERENNIERSETZ— 0%, FIUHFREREERRA,.

BEEMEESRAHIENSS, AT git branch --no-merged:

S git branch --no-merged
testing

XEERTHMNR, ANEESTERGHNIE, ZREM git branch -d sLHBRERZRK:

S 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'.

NREMBERPRD T HEIEBLET(E, WRAHBNEEEMELEN, AILUER -D ETEFIRIRE.



PZAHRITER

REMELFZSHENEH DR, BAMEIURENZAERMEHFAR? F48T, RNNSNE-LERNFA
DZHITARNITERE. MERHTIXEERENERE, 7TTERXEHBNT RN, (RAILURIEDE KRFRE
MEFE—TAERE,

KN

Eh Git EREEN=A5H, FIUREET—BRBRKNNER, REEB—IIZEHAEZ—ITOX, BREHA
ME, EREiR, EBIHEAXEBNAEME, (RAIURNAES MRS, R LERMIER LSS
AEEHNEMDZH,

WEEMA Git WAREMEREAXFHAARIE, LLINRE master A ERBTE2REN A ——FRIAEX
REEEAMBEELHBIRIE, MITEE—LEH develop HE next WTEITHE, WARMEEFALANE
MHREMN ——XEDZAURFENRE, BER—ERIRERS, ENMEAUEEH A master 3% 7T, X
B, EHRXEETRIFEST (FEHNZ, thINZAT iss53 173%) REB@EIFRENE, HEFRIINE
Zbugzia, MAMEGHANEFTOZH, FHFTREEF.

FRERMNA LR, BREMFRNEXMAGEET. REAXBIEH ERERXAEFEE—AE, M
BIE 7 S AR HHETELLIREE AT,

- i

C1 -— c2 - C3 - Cc4 -— C5 -— C6 - c7

Figure 26. 3i# 75 E 77 32 B9 46 14 B

BEIBMITAREAKE (work silos) AIREEFIRME—m, ABLETNIHE AR = WEEiE R EINFEE R
Kk EEo

develop

Figure 27. 3i#t8 E 7 Z A K4 ( “silo” ) 0B

{RA L AXF G 2P FRIE AR E M, —LABRIMBEIXE— proposed (iX) D¢ pu: proposed



updates (BiNEH) 9%, SHARRES—LREANNBEMABEHN next & master

DX, XAMWENEFEMRNSZEERARAFNEEYE, SEMNEE—EEENRESE, BIEEN&aHAR
BEESRAIREENTZF, BREA—T, FAZMKBESSZNAEHIEVE, BEXAMBEREEL, L
HERHME—NEBRADNE S ZMINE T IER,

D%

FEDSZIPEAARNT B EER. FEOXR—MIENS, EWARERNEAFEREBXRTIIE BIFRM
KKBEHMBIMRAIER RS (VCS) EXAMT, RANERERAERHRFREBNMEHDBERED. A
M, £ Git P—RZAZREIE. EA. aH. BERDZERE W

RELE L —TPIREIER 1iss53 M hot fix D XFEEIXMAE, FEL—TREFIED X
(iss53 Mhotfix 937) HRR T —LEH, HATRENEGHAETFTIZZE, FRXBERTEN. XIA
REEIRIRERH BB MHIT E XX (context-switch) —— R AR TIER 72 B EIRRRSRAKLE S, TRA
BRI &R BN D ZEREEBREEAEX, Hit, EMABREEZENTFRIREMEENE ZME LRI T
WLELREh, (RA] LB ER D TR ERENLD . LREZE/LTA, FEMRAZEBEH, MARE
FENBIUNIRFHITFEE,

ZEXFE—TMF, REmaster X ETRE| C1, XBATHR—NRIBAMME iss91 2%, £ iss91 5
X ETERIC4, SAMXNFARMNEBIRRE THORE, FRIMBIE— iss91v2 DX RERR—M7 AR
B, EEMEE master AXTET—=)L, MXELT M FXHBERNEE, {RETE C10 HIBHRITE
— dumbidea 7%, H7ELEMLERE, REIRRXAHEEEREG TEXMEF.



C13 C11
| |
C12 Cé6 c8
- |

C10

Y Y
v v

Y

v

Figure 28. 5 Z TMFlt 7 ZBIER L

WE, BAMRMEFE. MREERFE D ARZRBREBEE, BERE iss91v2 AXHFAHEE; FIb, K
¥ dumbidea DX ZEHRIFNEEEIZE, EREAMEXEMRAZE, XBHRETLMF iss91 9% (BIEF
C5#M C6 2X) , ARBAINENMDXEHNETTOR. REXMIERHEEEREGE TEXMEF!



master

C14

Y Y

i ;
i f
T T
b
Y

Figure 29. &# 7 dumbidea f] iss91v2 2F 2 /5B L

BATBRE 2763 Git FEMEREZE XD TIERNAT, AL, EHFRIFAREENETZE, BRRE
R TAIBEERAT AN ZHEEE (branching scheme) o

BFIE, SMMXASRENIE, XEDZ2PHMETAM, JFMENSHIZHEE, RIAX—IER%
FEEMREHE] Git lREZER — RESRSZHELER .



TS 32

miES | HERXIZECENSIA (388 , 8FE2E. EFE, RoJLUEE git 1s-remote (remote) RKE
RHIRISITIZS | B RYIR, E@d git remote show (remote) KEBILIENEZMEZER, JAM, —
MNEERHNHERF RITEREES X

TR D X BITIED SOREH5I A, ENZIMARESohNAMS| A, SEMERNSBEIREN, Ef=85
B, MEREDXGERMERERITECER, BLEDZFAIMRSHBE,

1L (remote) /(branch) Fees&. fBla0, MNRREEFMRREXSIZIZECE origin @S master
DEHPRE, REJLAEE origin/master 2%, (R5RIES(ERRA—NRIEFH BM( X T —1 iss53 7
¥, RAaeE B iss53 0%z ; BREMRS B[ LMD RIEM origin/iss53 AR,

XA gEE— =) LELIERE, EBEITRE—IMIF. BRIZIFINEEE—7E git.ourcompany.com B Git fRSS
2. MRIMFMXERPE, Git# clone (LR ARBHEESER N origin, NENENRBEIHIE, SIE— MR
Ef master 9%, HEERMIEEBZ N origin/master, Git BRLIR—5 origin B master 9
SEfEEE—MANAR master 9%, XERIE TIERIER,

“origin” HEHHEX

MIECERF “origin” 59XBF “master” —1E, 7E Git PHEREEMFRNNEN—
NOTE o B “master” RHIRIEITgit init HERIANREBESXEZF, BERMXXEEN 2

fEF, “origin” RH{TIETT git clone NEANIIECERF. WNRIRIEIT git clone

-0 booyah, AMRMINNIZIEDZ B FIE=E booyah/master,



git.ourcompany.com

0b743 - abb4c - f4265

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

My Computer

GIa RNV EESdTal Remote branch

0b743 - abb4c - f4265

Local branch

Figure 30. /2 J5HIRS 88 5 X €

WRIREARME master T —LTE, AMER—BTE, HAHEXIRRZE git.ourcompany.com ¥}
BT EN master 7%, WAMRNRRAERARRNARFH, WiF, RERARS origin lRFS|[EE, T
B origin/master I8 A 250,



git.ourcompany.com

=3

0b743 - abbdc - f4265 —-— 31b8e - 190a3

Someone else pushes

My Computer

===

@b743 - abbdc - f4265 - a38de —-— 893cf

=

MNBRBRPSIRNIIE, 51T git fetch origin &<, XML EH “origin® BW—1IRSE2S (TEZA
F, B git.ourcompany.com) , MAMERAHIGHIEIE, HEEMAMEIERE, #ahorigin/master
EHERIN. BHRENLE,

Figure 31. Zx#h 5 2Ry T ERT LA 57X



git.ourcompany.com

0b743 B abbdc - f4265 —=— 31bBe  —=-— 190a3

' git fetch origin

My Computer

origin/master

@b743 - abb4c - 4265 - 31b8e - 190a3

AN

a38de - 893cf

Figure32. git fetch E#FHIizC/ESIH

AT BETRESZMIECESRESZNER, BRINMBREMESZ—TWEB Git IRSS28, XA FIREY sprint NERIFF
AT, XMARSZZIMTF git.teaml.ourcompany.com, RAJLIEIT git remote add &< Ail— 1 N3rAY
2 CES| BEEHAINIME, XSRS E Git Eht PiFMiRE, X MNEECEHRR N teamone, FH
EREAN URLWSETS,



git.ourcompany.com git.teaml.ourcompany.com

- 4265 - 31b8e - 198a3 - 4265 - 31b8e

origin teamone

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

My Computer

origin/master

eb743 - abb4c - 4265 - 31b8e - 190a3

™

a3f8de - 893cf

Figure 33. /515 — 1 Zfe € /E

WTE, ALUE{Tgit fetch teamone FIMEUZIECGE teamone BMAMIZERIEIE. RABERSR LI
EMHIER origin RSV EM—INFE, FRU Git HFASIEEIEM RS R BERiEREs X
teamone/master $§[@ teamone B master 9,



git.ourcompany.com git.teaml.ourcompany.com

= e

- 4265 - 31b8e —-— 198a3 - 4265 - 31b8e

origin teamone

git fetch teamone

teamone/master § origin/master

@b743 - abbdc - 4265 - 31bBe  =-— 19@a3

™

My Computer

a3f8de - 893cf

=

Figure 34. iTF2iREF 773 teamone/master

HEix

HIFRBEAANE—1T0XE, FEREEZXIESEANNRIZECE L. AMNOSTHAZEHSEECER
T - R AEHBEEEEDZND T, X, RAUIERERESZNABTHERAD X L, MREFEMFIA
IMERABHEIEEI AT D32,

INRFBEMBIA—EAER N serverfix WX LT, RAIMUGHEEE - DBMFHEEE, 51T 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 | © bytes/s, done.
Total 24 (delta 2), reused 0 (delta 0)
To https://github.com/schacon/simplegit
* [new branch] serverfix -> serverfix



XBELETERENLT . Git BahiE serverfix PXBFEARN
refs/heads/serverfix:refs/heads/serverfix, BEKE, “HXAMH serverfix PZRKEHTIES
LB serverfix 932, 7 BATESIFMFES) Git ASFFIE B refs/heads/ &5, BERIMEALULIEEKRE
JLo fRBEILUZETT git push origin serverfix:serverfix, EaMEHFMNE -HYTEHR, WXz
89 serverfix 932, BHEHENIZZCER serverfix 737 7] OB XS TURIEX A 53 32 2 — N dp 2 A AEREEY
miEN R, MRHARBILIREZECE LMD ZWM serverfix, AJLEIT git push origin
serverfix:awesomebranch FigEA#AY serverfix D Z#HRXFTIZCE LR awesomebranch 3%,

YT 82 BN\ 2565
WRIRIEEAE HTTPS URL 3R#X, Git IRZBH[BWNEFRRBEEBE, RMABERLTESER
IHPIERARS 2SR T A RETTHIE,

NOTE MEREES—RHEENERMNAFRZE5ERE, FALUEE— “credential cache” . &
FHENAXMEBREREERNER/L2%, JLUAESEMIZEIT git config --global
credential.helper cache Ki&EE,

BETREZSXTAERIIEFNAIALET, &8 RilFik

T—REMINEE MRS 28 _EIMENEUER, M ISEARMER —MEIED X origin/serverfix, (EMARSE2S
By serverfix #XMI5IH:

S git fetch origin
remote: Counting objects: 7, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 3 (delta ©), reused 3 (delta 0)
Unpacking objects: 100% (3/3), done.
From https://github.com/schacon/simplegit

* [new branch] serverfix -> origin/serverfix

EREREN— SR SR NEZRES 2, AMARBhER— D ERENEIR () , B—aiE
W, XMIERT, F2BE— 1 #l serverfix 9% - RE— MR LB origin/serverfix 15%ts

AILUETT git merge origin/serverfix BXLETESHIHFIMENS . IRBEFTECH
serverfix A% ETfE, A HEIFRIZRESZZ £

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

Switched to a new branch 'serverfix'

XRGI—METIENEAMSZ, HERS{IF origin/serverfix,
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M—PMNERERIEDZRE— MO XS ESIR— UM “RiEENx" (BEEEBUEH “LEox" ) . R
FRAXBETEN X BEERXANRMD S, MRE—TRIEESX LR git pull, Git BEEENBIRAIEMD
ARs5 88 EIMEX. SHEIMD 3%,

UBE—NOEN, ©RESAmeIE— P ERE origin/master M master 9%, A, NRFEERIE
A LU B HMAERIR D X - HitEiZ2 6 FE EMIREES Y, HERRIER naster 7%, xREENMEZEIEFEHG
¥, iBfTgit checkout -b [branch] [remotename]/[branch]. XE2—1M+% ¥ ARIRIEFRLL Git 12
77 --track B¥EAR:

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

MRBVEBR A MO X EEENIRENTRRT, FRAIUEMMIEN— N FRZFHNAMD B E—P <!

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

W1E, Aok sf 2BEIM origin/serverfix HIBY,

REEBNAM D ZIRE— M NIRAIE T RVITIED 2, HEBEBNETRERN LD, (Rl UEESEE
€M -u % --set-upstream-to EWIETT git branch RKEXHIKE,

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

LFRIES T

HIGBWIREE DG, AILUEIE @{upstream} 3% @{u} BIES K5I E. FILAIE master
NZHFHBEEIEERER origin/master BY, MREEMIERTLUUMER git merge @{u} K
EYf{ git merge origin/master,

NOTE

NRBEEFCENMERES S, TR git branch B9 -vv &, XSFFRENEAMSZTIERFEER
BEZHNER, NS IIXEEREBMNIEDXSEMDIRE M. BEHUZHE.



$ git branch -vv
iss53 7e424c3 [origin/iss53: ahead 2] forgot the brackets
master lae2a45 [origin/master] deploying index fix
* serverfix f8674d9 [teamone/server-fix-good: ahead 3, behind 1] this
should do it
testing 5ead463a trying something new

XEBALIEE| iss53 N IEERE origin/iss53 #H “ahead” 22, EMEAMAERM MERILEEHIE
FIARSZES £, AR master HXIEERIEE origin/master X FHHRERHMN, ETRALUEE
serverfix 9 IF/EIRER teamone PRS2 LM server-fix-good A FHEME 2EE 1, EKRERSR L
BRREREEEEHNBREME ZRRREEEHRIE, REED testing A HEEREREAITIED X,

EEFHIEN— R B XERFNERE TFHRNENRES ERE—RITENEEIE, XM mSHEEEERS
25, CREEFMRXTFIMEFHRSESHIE. NREBERTRINOESEENT, EEEGITIHR<SEIHNE
FREMIZIZECE, FJLUEXMEM: § git fetch --all; git branch -vv

$IIEY

Hgit fetch sa T MRS R EMENAHISHRIEIEN, EHARERTIEERPHNAST. ERSRIEIEAR
WREEEH. A, B—1Ta<LMUEgit pull EAZHIERTENEBXNE— 1 git fetch EEE—
git merge %, MRBE—MEZAETHETNREFNRIED X, FTEEREMIREREET clone 5(
checkout 88 NIREIER, git pull IERHA D ZFARENRSES D, MRS LMBBUEARES
HEFHNIBMNEED .

BT git pull WEZEE S AREXFALLUERERREMER fetch S merge SR EHF—L,

MIBRiEIE S 2

RIKMBLBEIZES IMTFrENIIET - U BIRRAMEHNIMEEELTM 7T — Mt H A ESHI T
EeEN master 7% (FEMEMBERBLS) . AJLUEITHE --delete A git push f5<FMIER
—MEREN T, MRBEMIRS 2R LB serverfix 9%, BT TEMNGS:

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

BAR EXPN oS HMBIRZMIRS 8 LBERXMEH . Git RS HBESRBHIE—ERMNEEZNIREWETT, i
ANRANOHIERET , BERRESMER,

THE

£ Git PR ERBRE D ZMEREBEERMAE: merge LUK rebase, EATHEITEFEIHARE ‘K
2, BEER TR , FRETZBENREZL, UNEHERMER MIERERTE,



LEMBEFIZF
BEMZ BIE HZHEH FH—IF, HREIFRESHORIMITRANE, XEERRT ERH.

experiment
C4
co - C1 - C2 -+ C3

Figure 35. 7 RBVIER I E

ZANEBE, BEDXRBFZNAEE nerge i<, ESER MO IHEHRE (C3 M C4) UKZERILN
HEWEE (C2) #IT=AEH, AHNERZER—NIRE (FHREXR)

experiment

c4
ce - C1 - c2 - C3 - cs

Figure 36. 1813 G HIRIFHREZE S 7R THIHE

HSL, ®B—M7E: (RATLURERTE C4 B5IABIANT AR, PA/S7E C3 MIEM EBNA—X, £ GitH, X
IRERLIUM T E . (RAILUGEA rebase YR RRIFE—D X LHIFMBBHSEBER —2X% L, MiF g "B
B —

£ LEXMIFFR, B17:



$ git checkout experiment

S git rebase master
First, rewinding head to replay your work on top of it...

Applying: added staged command

EHREZEAHIIXAE NS (BIHFIH experiment. ZTEIGENBEIREKR DX master) MRITHFE$E
5 C2, AR HFID TN FZERNARIRR, REMENEBEHENIGE XS, AEKEFoXiERE
R C3, B Z BB FA IR X HHEBREKFENE. (FF: BT commitid, UEIERE, TEH)

c4 experiment
co e a— C1 - c2 - c3 - c4'
Figure 37. & CA REEIIEX T E ) C3 _F
MELE master 7%, HITRFHEH,
S git checkout master
S git merge experiment
experiment

o) - C1 =1 c2 - 3 -

Figure 38. master 5355y I#H & H

bR, C4' fEMAVIRIEFLAN_EEGEA merge sr<BIBIF A C5 FERMVIRIE—IR—1F T, XMMBESHEANRE
SZRLEEAX?, ERXEFEFRIALEMEL, MEEE—TEIRENDIZHNALERHILU, RE
KRR R TRRHITHY, BENBLEMGREARBITHN—F, BXALER—FELLKENX.

—ARFEATXFHREI B IR A T IRTERIZIZE 2 THEX BT BRI IR 32 [ LRV S —— MM 5 A4EFBITRE 53



AR, AXMERT, MELAEECHNIXERITHL, SHLKTHNRFERLFMIIREEEE]
origin/master £, AEBRATHERRIEN, XIFME, ZHBENEFEMAIBETEHTESINE, REE
RFESHER

HER, TIEREBILE, TREI=AEH, BESHNRAERFMERANRBIBAR L, RFIRZFHER
FEE7T. TEER—RIIRTEBEREERFKRANAEZ —2% L, MEHRERAEREGE I,

ERBNERMF

EXNE N DT HTTEN, FRERN ‘&8 HFFrA—TEEEBm2X ENA, MU LIEESIMI—N DT
M. & M—MFERSZEFSH—MFE D Z IR E R FX . REIET —MIES X

server, NIRSHEHRMNT —LIHEE, 18X T C3 M C4o ABMC3 LRIETHMES X client, ARTF M
T—LEIfRE, IR T C8FMCY. wfT, REIEI server 9%, NIRRT C10,

master

Y
C1 - c2 - c5 ~-—— C6
c3 -4 c4 - Cle

A
\
N

C8 - c9

A

RIKIFEEE client FHBREHINEDZH LS, BENHAEEH server IRENR, BACIEFTESR
TELEAIK, XY, RELATLAER git rebase &5<RY --onto i, #EHTE client P BERTE
server X BHEek (BPC8F1C9) , BENfEmaster P LEIE:

Figure 39. \—TMF It 7 X BB 7 H— T 7 X BIte X £

$ git rebase --onto master server client

ULESSHEER: “Et client 9%, AT client P server DM EFEESZEHIENR, A
BIBENIE master X EFE—IR , XBEERE—mEZ, FEMRIEEE,



master

Y

C1 - : C2 - cs - C6 - cs' - c9"'
\ A
L

i

server

c9

Figure 40. BER4FE D 5e LBY= — T 552, AIREREAM S

MERTLURHESH master T, GIE R#FHFEH master 932, F2EEHKE client 9ZAEN)

$ git checkout master
$ git merge client

master

N

C3 - c4 - Ccle client
A

Y
Ccl - c2 - C5 - Cb - cg' - £a*
A

Figure 41. [R#EH master 575, EZEEFRH client 77 2HBIEH

B TRIMRATESR server DB ESHK, £ git rebase [basebranch] [topicbranch] @
LA EEBRMS S (BIAfIRE server) TEE|ERSY (Blmaster) Lo XEFEMEEE SR TR
server 7%, BWHRITTEGSHNZNMNTE,

$ git rebase master server

WNE & server RFAYERZEE| master &£ FiiR, server HRYAREEH “4” 7T master [5Ho



‘H

[} = 2 - s - Cé - Ce* = 9 - 3" - [ - cla'

SErver

H‘

Figure 42. 1% server FAYIECX T HE master £

REFRAILURBEEHFE S Z master T

S git checkout master
S git merge server

Elt, client M server AXFHEREEXESEENXEERT, MALMBRIENIR, RERIAES
TRE SLBRRAE FRIEF:

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

master

Figure 43. REAHIIERITE

TEAME

B, FPNTEMHIFTELRR, ERECRET—FEN:

FEREMFNECENETRFHIZTRHITER,

MRMEBXFZFERER, RFASHER, S, ARBEXSNIRIR, MERARMRXABSBIER, EFR.
TERENLRBREF—LEMENIRR, AEHEMHE—LERNE—H#ELMR ERENRRZ. NRIFESFIER
WEXEENCE, MEMALEZMNZEEREURRHHITTEEIIE, LAY, MRIRA git rebase HIE
MEETRIHBRME, MNEFERREAFABRBMIF AN TESMIRRHITES, WRETRRE

BUBAZESMHINESINRER, FRMIERF—HE.

MR E N ELFANCELPITEEIRERIHERIEE, RIKIRM—TRRIRS e EASTECERM b
77 &%, RBVRHLEMNEFRR:



git.teaml.ourcompany.com

o -

My Computer

R
R -

Figure 44. TfE— TGk, ZA/IFEERIEN LH#ATTT—E£FL

RE, FAXBRRIRSH[RR T —EEN, HPREE—REH, RIMBTXEERENZ EBEN, HIEHE
BHEREMBF RN, ARIMIRERAERETRMXEF:



git.teaml.ourcompany.com

C5

C1 ’-I{ o :IB C6 4—“

My Computer

C5

@ S 2 e - [
R -

Figure 45. fXFINBIESE, GHEIE CHIF X732

BETER, XPTARERBEFHEELR, ATE; HMXA git push --force pLEE 7RSS LAVRR
. ZRIMMBRSSBIMENER, KIS HR—LEHMEIER,.



git.teaml.ourcompany.com

R -

C1 C4 C6

My Computer

o oa

C1 - Cc4 - C6

IR -

-
N

Figure 46. EA#EIX TETEBIVIER , HEF TIFHIEMIF LR FHI—LER

ZRMEBIRIBARNMRE+ DB, JNRIFAIT git pull <, MEEHKRERFRRHENRNES, £
— M EHIER, RACEIWEFR:

git.teaml.ourcompany.com

R

1 C4 Coh

My Computer

Cb

/ 5 ‘E

1 - C4

SRR,

=Py

Figure 47. {FIGHEEIBIANB X GH T—K, £ T—THHIER




HERTUNRIFAIT git log 8%, MMEAIMARMERMNIEE. B, AEEAR—HN, XL AREIELL.
tesh, MBAEX—ESIEXTIRS B[ L, REFLERFRLEESRTERNFIRIXKTER, X< ARE
EIREL. REAEXNAHABERRAEFEE C4H Co, AAZAMEMITMEXRMERBITEEFTH,

AEEBRREE

SNERIR HBY BB T RMAIRME, Git BE—ERRBEEARILUEEIR, MREAAFHIEARFIHEEHBE T —LEIR
FRETHHRR, REZMBITEIOERE T WMEEIR, UKEE T WLEEK.

SKPRL, GitBRTXEMERITE SHA-1 RS, BXAORBRZAASINMEITE T REM——B1 “patch-
id” o

SNRARAIENAN B ST M E R H R F RN TR TUILHITERE, —RIERT Git #BREMIH D HHH L2 IREY
&g, HBelINARHDZ L,

FEANGF, NRBIFEHRIN BEABRETELTENRSR, HEFR TR LRETH LR BME
1B, MRRKNFAEHRITEH, MEWITgit rebase teamone/master, Git B=:

- KREPLRRZHNNSZ EIMER (C2, C3, C4, C6, CT)

- MEHPPLERIAZEHRENSER (C2, C3, C4)

- REMPLRZENHBSZEMNHLEERMANETS X (RE C2H C3, A C4HERZE C4')

- BEFXEIRIINATE teamone/master LE

MMBATRRES (REAERIABENEH T —R, £l T —MBRER PRRNER, WNE T —MREEAR
SRBIEIERY D L EBRITRE Fimo



git.teaml.ourcompany.com

o -

C1 Cc4 Ch

My Computer

teamone/master

Y

Figure 48. TE— TR E B /G 2 HIHEXAT 75 LBRAITTEER

ERERAREN, ERENHETENHAR C4' M C4 B/LF—##H, SNEEIRERTIARG, HRES—
MM CARIFT (MX N TIRETEELIZRENBENASE, AT HRNEREZFETEMAET) -

RGPS —FTERNAEREA git pull --rebase (AR AEEE git pull. XFEIRAILB D FN

SRHXANEIE, fgit fetch, B git rebase teamone/master,

MRRIIBEER git pull , FANXEBLEIIAERIED --rebase, RAILUMITXRIEA git config
--global pull.rebase trueREX pull.rebase HEIAEE.

QEMETEGCHEREHEMFERIF2EENTR, HEREMREEEHAOENRR EHITEE S
2, MMASESF, RIFEBLEELRHEEHRACENRI LITEESNS, HRILEFT —E3ANFX
FRETHVRR, BIRMBARMMT , RHFESEBSELIERLIR

MRMBFHNEEFERLER/E T REEXAM, F-EEBNENARNIT git pull --rebase 8, XHFR
BN R, BREBTER,

/

THvs. &

Elt, (REAESFEITEENGHNAE, (f—ES8E, FRBHAENEF, EREX MU ZE, LK
MBE—%, BINE—TRXALERZEKRET 4o

E—MARIAN, CENRRMHENZ BREMREREIHA. ERFHXALNNE, XEMENE, FEELL
Ko METBEERXR, RERXHER—MRER, (MEA_RS_BETRMAEINER, MRASHTERN
RRGER—BEEAN? BRASEMENLL, BAXERTMNZHERE THK, LEAEBER,

H—HMRMNEFER, ITANRRGERE BEIERPRENRE. RASHR—EBHNEMER, RN



HIPFMOREEREBITAEHEFER, FX—URNAZER rebase X filter-branch
ETHEXREENE, EAHERENIEEMRELTS,

WE, URMNEBZENEZ LR, JREGHERTEL? FLEMMEERAR, HEE—THENER. GitE2—"
FEBANIE, EAHRNRRAEMITFZER, EETEN. STHEMNLENFERHAFTEE. BAMREZESD
AMFEITRENRZE, BIEMEBRIESSIMERIELHBERER.

BHRMNZ, IXEREEHDZL5ANTMETHITERREBERSE, MANEHRXERILHRZHITE
B2(E, X8, A EEREIMA 7 UHRBER,

B
HINNELHTT Git PS5 EHIEMIIR, RIENIZEEIMEIEHTIRERTD . ERRD X ZEITIREL
REFHARMD ST, RMENZEERBIHEEFNDXERZRSUDZEN. ERAXESZSMAMEURELR
EZAERATERESHIFND . T—8, HITEEHRE, NRFBREITECH Git BEHRERSSE, RFE
EAELEN 4o



ARS5 8% ERY Git

FEFIALE, RRIZELBINERER Git KT BEIIE. 7AM, AT A Git hELNEE, MEFEBRHITIEN
Git B, REERALIRAIUM N ACE#ITHIE (push) FIHIEY (pull) RIENDE, BAREMERXFS
% AA—TFEOMBREZFRAMANHEE, i, MEZBIRNSIEENIREEIRE MK TEEFRE
E—-RE—1TERENAACETSER. Bit, StASGFNKRERZINREL—MRS S 1EEERENF
hiE], BRI MEBEHEEMENERNERACE,

Rig—a Git RSB/HTM, B, ERMEERSBEARNERNIN. EXEE—TENETBIIMUARE
BtiRm. TEH—THBREAREDNNARIGERINAERIRS S LB, &5, IRRANTERERN
RBBEEMANMRSSE, BEFRRELMIKESHEIRBCRSR[OIFM, ATLURIRENINTENL N ERERS,

INRIRXIIRIZ B SHIARS 2R HEB, AU AERE—TNEFENARBE - MRBRAERSHKAARHRET
—&, BNEEBENEDBNRBEFIFRHMAME o

—MZERECEBERR—IREE (barerepository) —BlI—MNEBEHRITIEERNECE. ANZECENIE

NEREN, TEENERLERR, ZHRHOREA Git WHEK, BHRNE, REEMZMERERAN .gitF
BRAE, FESHMER.

171334

Git ATLUERAEF BRI RERZE: Asuthi (Local) , HTTP #i¥, SSH (Secure Shell) thi¥Az Git
Mi¥e 7EUE, FIVEITTICHBL N RLANT N ZER (SRR ER) il

A3t il

RERNRLE FiHiX (Local protocol) , HRNTEMAEREEZANZ —TMER. XELTFHANE—
PRREN— P HERNGRYS (FIIN—MEHB NFS) HBBEIHEN, HELRD RS AHLBR—&BRAIE
Mo REHRER, RAMBPIENEREENRKEFTE—SEM, ErfRERMEERHR,

MRMMERAHEXHRYE, MEIUMEHIRAERE (clone) . #iX (push) UKRAEY (pull) o RXEFEER
fE—MRAEEREEZIN— T Z2ZIIENIMES, ERRAERZIFN URL, fId0, ZE—1AMthkadE, 7
DRITIN T RYEr <

$ git clone /opt/git/project.git
AR AT DR
§ git clone file:///opt/git/project.git

WNER7E URL FFLBRHBAVIERE file://, HBA Git WITARIBEARE, MRNIIEBERR, Git = EREHE
# (hard link) REZEESIFMEENXH, MNRIEE file://, Git Stk FrTEFMEBREMZEAHE, FF
BEEEERNERENGE, 18E file:// WEEBNZES—MEENMEBEZE (extraneous references) I



3% (object) T RIRAERZA- BEEEMNEMREEFIRASNEH —LEMBER (B Git ASFRIE for
maintenance tasks) FEXAM. FLHITEEREERR, RAXFERER,

EIRM—NAHARAEZIIEN Git IE, AJURITOTRIGS:

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

PG, PRI LURTEMISS E—1F MiZimhi s EEHEIX A RIENEE#T T o

m=

BETXHRANRAENIRZES, FEERERTINENXANRMMSEHRRIR, WRIRBEANEZAEH
EXHRS, BURTEZT0EH. LAFBRRRBEAMHEZER—, B RRETENEIZREIRKER R L
RN, FIREFIR/GHMNR, AT, BHMISE ERSS 5 LEE GitIHemmSRH— R E,

XM RPERMB AN TEERPREENRNG E. ORMFEHNINA—EESE—TINE, tAELIRMIREEFRHIENE
B, B1T#EM git pull /home/john/project <X R IRSZBEEIEEZ T,

ER =

XMGENRAE, BEHAEXHRAGLBEEE, HAIEERNNEEZSR, XFAFEMSMIETR,
MRIFEMRBIEAR, BISTEH—NEEEE, BIERNEZEZNARNAN, BEFAE, FEWBIE,

BEF—RNE, MRFERNREUTREERNXARSE, XTAEF—ERRRN, iRAHARZASERYE
ES{ripn#iErRER— 8, EE—1MRSEL, MRAF Git ARAMEER, —ARBVET NFS iAialhasZE
EL6iEE SSH iAia1E,

R, IMMUARNRIPEEEZRINETR. 8—1TAFEE TiE" BRITE shell IR, &EFEALU
PR LEfBA SRS MIBR Git NEP AR B,

HTTP #5i¥

Git @ HTTP BEERMIEI. £ Git1.6.6 RAZARBE—TAXNAA, +oEEHEBEERIREN

Bo Git 1.6.6 ARZASSINT —FiTRY. EEREAMIN, ik Git ATLASIET SSH AR SR M (ZiatkiE. 2fE
JUE, XM HTTP VRN ER R, BB +0RIT. HARAR HTTP X —MRWAR “E8E" HTTP 1
W, IBRRAR—ARAR A T HTTP il A THE— TR “G8° HTTP il

EHE (Smart) HTTP Y

“EHe” HTTP MXAvIETT A I SSH & Git THiYEM, REBITEIVERN HTTP/S IsO EH BeILIER&M
HTTP I8IEHE, XBREERERZLL SSH thiNERZ, tLAIRILIER HTTP XA & 2Ry E
B, REIRE SSH 2.

BREHTTP MNEFELRERITHEA Gt IART, EEIZFHER git:// MN—HIREERRS, W&
SSH N — R EE MBI RURAAI NE,. MERA— URL A IEMHE], BE 7T ARENERISEREL
URL, MIRIREHXE—MEERNRSB L (—RRRHEBFE) , REF|SRTMTEANBFRZHEE, MR



SERE SRR B —1%,

EXE, EMGitHub BIBRS, REMTILEERIN URL (Ebid,
https://github.com/schacon/simplegit[]), FRERE. #iXx WRMFENR) BEANE—F
S

M (Dumb) HTTP MY

NRARSZ LB RMERE HTTP HhYMARSS, Gt RFIRSZINERAERERN “I” HTTP thile MEHTTP Y
2 web RSB (UBRIRAE S EZ B XA RIEF, IREXHIRS. W HTTP MR EZ AEFIRELRE
B, BEXx L, AFEW—MEREEREHTTPERER, RE— WM post-update BUEHFATLLT (W Git
TF) o IbEY, REEEIAIR web BRSZE3 EIRBIARAE, FRAIARBIRIARAE. TERIREM HTTP iAialkk4s
RIS

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

o> U U

XHEFAILLT . Git B post-update HEHSHIARITEEN®HS (git update-server-info) , K
{fRiEd HTTP BUSRBXHMI e PRIREIE R T1F, XRMSSEIRET SSH BARAKEHEEZ EWHRIT, AEAFA
PUBIE R A T ER a2 KR!

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

XEH(TET Apache BiRE 7 & HRIEKIE /var/www/htdocs, REFRAILIEREAERS web fREes — R
TEINRRAEREERINBER T, Git HEIER UEXRNRERSXHFIRME (GFIENR Git BER
) .

BER, EAIRHE SRS HTTP IRSME S RIRAIM HTTP RS ZEiE—1 RIOSH_EBRGR
HARSS.

h=
AP R KX EE R HTTP XA =o

AERFREARRIFE—" URL IRRSHBIEFERNIHERRAARNER, XM MEESILRRAFER
Git TIFIFE B H, 18EL SSH MY, AJLUERAR R BRENE—MRANMNE, ¥R AU ER
Git ZBISeTEZA MR SSH Z AN BIEATA L EIARSS 8. XIFERRNEAE, HERS LR SSH HBXIERF
BfERE, HTTP XA AR EENMSE. 5 SSH HIEEMRL, HTTP B IFERMEK.

fRBETLATE HTTPS thiX LR RIRARA RS, MR EEMSIER MR A UNERIE; &, (REER
Pt E P imfE s ERT SSLIEH.



F—MFARZ HTTP/S MRl 2R, —ARRE B AEER = S X s O BV EEE

ER =

E—EBRSSE £, R HTTP/S thilRIARSS in b SSH XAV F—LE, FRTX—=, BEMMINIEMY Git RS
5 “EE" HTTP AL/ L RBERE T .

SNRIRTE HTTP LEAFRANRMEE, EEFIESLLEEA SSH ZIRIAEMM—L, SAM, Re]LOEEERRIE
FRETH, Lbil OSX B9 Keychain 8¢#& Windows NXIEEIRSE. &% FRILfF(E ML 2MREF HTTP &3,

SSH 1Y

ZR1% Git AR5 2B9 HE A SSH BN, RAXRSZEHIFRE T EBLFFET SSH e —— BIFNE B WL
REHZRIL. SSH R —MIERIRBINSE NI FEH, BAEEENE, RIgMERESREZ.

T SSH X GefZhR A, fREILAFEE — ssh:// BIURL:

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

HEFEA— GG scp NG IE:

S git clone user@server:project.git

R UREERF, Gt =ERAMERNAFR R,

ne

F3 SSH hiXILBERZ. B, SSHIRIGHEXEE —— SSH FHF#HBEREN, SHEERMEEREN, H
BZHRERGHES T EMEXNEET R, HX, @ SSHILRRREN — AR REUEEEL T RN
ME. &fE, 5HTTP/S X, Git thilAMihi—+F, SSH MRS, EERErtESREE EHIE.

ER =

SSH iR R E TR EEE I S E R ihinl, BMER ZREEE, EAERESET SSH IR ENH
R, XfE1F SSH thiXAFFHRENIE, MRIRREQBMELEMER, SSH hiX A sE= RiE—Z A EIBIMIL
NRMAERIHRHER Ri%IARA SSH 1Y, FAIRERT /B SHEIEIRIE SSH RS LN, ER[ERIg— A LUE
HWABRBIARSS

Git fY

ETRRZ Git hille XEREETE Git EMN—MIHRITIFEE, THERE—MIENHRA (9418) , HMUTF SSH
RS, BRIFNEZEEN. BILMRAESZR Git thil, BEREIE —1 git-daemon-export-ok X%

—— ER Git TP HEZAXNMREER BRSNSV ER G —— BRRILZINEER AL LB BEAEE
AR EX MR AE, BAEHNREE XBKX, BEREET Git X, BFEEENWE], —BIRAFKR



HIXRE, ERENS EANEX TR URL BIAZRR] LUET B #E iR, AW, RDIBAXAM.

R=

Bal, Git hiXZE Git ERNMEZERNNERRN. WRIFNMEERANANE, HEMNTNEREAHE
ARENTHITHAARN, 3% Git TIPHERIEHIRSERENEE. RS SSH ERBIHIEE S,
BREET MEMENBFHE.

ER

Git MY ER R B RZ AN G, 8 Git IHIERILI BB A ERE—FRERTNB . —REEEE, ZEN
1efit SSH 5E HTTPS thilRyinimlARSS, RiLDBLNMALREEKZE (5) KR, Eft A& git://HRIR
PR, Git MNBIFEREMERIZN . EBREECHTIPHEE, XMBEE xinetd HEHMNIER, XL
THEHTER, EERERAAEFK 9418 K0, EREWHAME—RASHBX N ERERC. MAZREI
PriEE B HMX MR,

EARSS 28 LR Git

MERAPFHEMEEIRE SRS 88 LB EZ Git RS RIBTTXEDI.

XERITBERTE Linux RSB LEHITREFBBUNREMENGSESTE, HAE
Mac B¢ Windows fr5588 LRI AT LUBITXEARSS. FSELE, EIREVHENEM PRI
—MEFFIRRS S, BRTEENERITRNZSERSRERATIR, B2, FEM
BEMATIRIRIG— LR EBIRNIR,

NOTE

FEFIRRIR Git kS5 e51, FERIENBECESHARECE——TFTEEIANITEERNEE, XBEERE
B, ATEBIREMNCERSIBE—FINRCE, MBEEREGLENNL " --bare” ETURRIRH], RE
FEERBLU gitER, mEXFE:

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

W1E, RBYmy_project.git BRHNiZE Git BRMEIAT,

BAELMRRBBET

S cp -Rf my_project/.git my_project.git

BAEREXHFREETAR, BEEXNTRIENFRGR, XMHHNBE—HF. ERNE GteEES, FE
IER, ARFINESHIE—TER.



R CEREIRS R L

BEARE T REENEIZ, R TEMNMBIERCEREIIRS S EHREMRIMN. Big—MEBA
git.example.com BIBRSS2BS B ARLRILYF, HAILUES SSH %, (RIBIEFRAEM Git €FEKIE /opt/git BR
To RI&ARSZ2E LFTE /opt/git/ BR, RALBEUTHLEHFITHNRECERSIE— I HEE:

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

teRY, Efthi@:d SSH EEX RSS2 HX /opt/git BRBEAIENBENERE, BIGTUTHRLMAE L
PRI E o

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

WR—IAP, @IER SSH EZE— 1M RS2, HEESY /opt/git/my_project.git BREEAIEN
IR, ARAfREEshiiEHEENR,

NRENZIMB BRPIZIT git init &<, HIL --shared &I, BBA Git EIMNMECNZCER RRIAENR
NEE,

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

IR, RIEIEN Git BERIR—IREE, ARIBER LIFMINEEERSE SSH LS SFEZ AR
5o WA IBEKERIFER—HB LERASET.

BEFEIENE, XNHIERIE—N LD AREEENY Git RSN2E——REBEMRSS B[ EMATT LA SSHZER
BIKS, ARBREEREARTERENRIMSG, MELEEFT Y], THES,

TER/LTH, ME7TRNAT REESERIISE. XEATEENAERAE—TAPEL—MKF, L€
AIIAIREANIR, ZRISMTIRESFEF. AM, Fi2EX—R, IRIAZMNDSAE—IMLETE LEEE,
RIX B—" SSH IRSZHBMNRECEMEE T o

B

NRIRERDHEMRRABTNEALFANEZR Git, BA—ERESR, g Git RSHEXNMAETAR
B, IRFECENHFENAA IR, Mam—a0BRRENRIR, BATHRMITA ZHME ERE M,

SSH &%

NRIRE—GFEF R EERFILIA SSH MRS 28, RIKIMMINE—NCER+IERT, RAMRLFHAE
TRt (ENFENE—TFRD)  MRFEEMFNEELIREEEXMNLNERINR, RBEARSHRIER
SHVE BRI RANRIIT T o



MRFEFNENESPABYCEEENR, XTRAESIAERSBVBLEELKS, BARM SSH EEmEM
—HERT . HMNBRISARAEZCENRSRV/EZLLRE T SSH RS, MAEMEIEIRRS 2.

BN AR UERGE S TR R RGN F—TIERARNENESIACIRKS, MG ARERESN
REFG. BFRASREAS N AEBIT—KR adduser HFHIREIRISE,

FEZANNEREEN LRI git WP, LB NFEENRMALE— SSH 28, ZABRRKEMNA git KA
~/.ssh/authorized_keys X, X#—33R, FiE A#EET git WP AR EN. X—RBARREIRIZAEL
B——iARENBN S M AREMERZINRIRERERE R

FH—PIMNERIL SSH lRSZ2REI R LDAP fRSS, HEEHMBLIREFHISEPENNE], FHETERN. RES
AP RAILEREENE] shell 15RAPR, E] SSH ZARMHIIRER R AR BB,

4k SSH 2%A

SNRIFTAR, % Git IRSZEFEBFER SSH RIAFITINE. FT M Git fRS5881EMA SSH 23R, MNRERFAFFHA
WERR, URBLANEER—D. XTIREMERERSELEZBMUN. BX, MEEHINBCEEEEN
BEH. BINBERT, AFPK SSH BAFHEHE ~/ . ssh BRT. #ANZBRHIILEPAS, (RERURR
HIABCEEERBEN:

§$ cd ~/.ssh

S 1s

authorized_keys2 id_dsa known_hosts
config id_dsa.pub

HEMNBEFH—FILL id_dsa & id_rsa mBHIXHE, EF—HH .pub I BB, .pub XHEIMFHIAE, 5
— P Z2FAEH. MNBHARXENE (HERAKEE .ssh BR) , RALUBITIETT ssh-keygen I2FE¥ 8
EEefl, 1 Linux/Mac &4, ssh-keygen B SSH #i{F 81, 7£ Windows £, ZEFEETF MSysGit 3k
HEH,

S 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

B ssh-keygen EMIAZAMNEZEMEMUE (ZRIARE .ssh/id_rsa) , ARESERMFBARRZHAOS, W
REFEEFERRANBAOS, BEZ=EI,



WE, #1777 ERRERNAFRTERZENQARELER—1 Git
RSBEER (RIZRSVBETLEAET QAN SSHBIEIKE) . MITFMEMNMEEHZERN .pub XHR
B, AREEIEMHRE. AREERESXIFRN:

S cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1yc2EAAAABIWAAAQEAk1OUpkDHrfHY17SbrmTIpNLTGKOT jom/BWDSU
GPl+nafzlHDTYW7hdI4yZ5ew18JH4JWI jbhUFrviQzM7x1ELEVf4h91FX5QVkbPppSwgOcda3
Pbv7k0dJ/MTyB1WXFCR+HA03FXRitBgxiX1nKhXpHAZsMcilLq8V6RjsNAQwdsdMFvS1VK/7XA
t3FaoJoAsncM1Q9x5+3VOWw68/eIFmb1zuUF1jQJKprrX88XypNDvjYNby6vw/PbOrwert/En
mZ+AW40ZPnTPI89ZPmVMLuayrD2cE86Z/i18b+gw3r3+1nKatmIkjn2s01d@1QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

XTFESMIRERZP LR SSH BIFNERANEIE, 1ESIH GitHub BY SSH Z5AEmE
https://help.github.com/articles/generating-ssh-keys.

ECE AR5 2%

B TREBWNMAEERS 23K SSH iR, &fIF, FITEHER authorized_keys AR AR #ITIAE,
BN FEAMRIKRERMIRIERALKERERN Linux X1ThR, tb%0 Ubuntu, B, SIB—MRERFAF, git, H
RNEZEIT— .ssh BF.

sudo adduser git

su git

cd

mkdir .ssh && chmod 700 .ssh

touch .ssh/authorized_keys && chmod 660 .ssh/authorized_keys

o> > U

1BE, RINBEARSAF git B authorized_keys XHRIM—LEHF X F SSH 2 #H, RIEHNELFKETHE
FZEENLHA, FARENFEEIRIIXEH, SHIXEM, XEQPEERSXEN:

S cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1yc2EAAAADAQABAAABAQCBOO7n/ww+ouN4gSLKssMxXnBOvfILGt4L
0jG6rs6hPBO9j9R/T17/x41hJABF3FR1rP6kYBRsWj2aThGw6HXLm9 /5zytK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz0jTTyAUfrtU3Z5E003C40x0j6HOr fIFTkKIOMAQLMdpGW1GYEIgS9EZ
Sdfd8AcCIicTDWbqLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6JLtPofwFBlgc+myiv
07TCUSBALQ1gMVOFq1I2uPWQOkOWQAHUKEOmMT jy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JggJICUvax2T9vaS gsg-keypair

BXLERNFAMANRSREF git B9 .ssh BRF authorized_keys XHHEKE:


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

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

MERNRAFRENE—NTCE, PILUMERNTE --bare I git init pSRMEIX—=, ZHTEN
R ECENTZEIBIEER:

$ cd /opt/git

S mkdir project.git

S cd project.git

$ git init --bare

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

¥#%&, John. Josie HE Jessica PHIEE— AR LS B NRVMRAHXEXNEES, MREFLIERE
HENNBNRECEHRNERES X, EER, 8FN—NHNE, BEEEASTRIRSRES shell, #e!
BE—MEEE. BRIVBEXMRET git AP Git BENIRSB[EM gitserver EAENR. BN, Ri&iZ
FRZEIEITIENM, HBEIRETE DNS BB gitserver 15AILARS 8. BARNTTLUETOTHS (RE
myproject EEBWMEBHEPBEEANXH) :

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

W DD H

teEY, HttARERUREILLEE, H#ERZENNE, TERRESR:

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

vim README

git commit -am 'fix for the README file'

git push origin master

Lo IR Vo Vs R Vp B Vo0

WBIXMGE, REIUREERE—EERENR. AESMFAER Git RSSEE.

FEIRNE, BRiFME (REENN) ARERFEEURGAR git NEHERBRSEMMRE—EE
shell, ¥NRIRAAXTIEINLAPRS], MFEE(ELK passwd XHEH (git BFFANR) Y shell &,

BBI— 1R git-shell WZFR shell TR, fRETLIAEMEAR git AEREIES Git BXBSERR. %



TEKE Gt RHFE—FERM. R git-shell KEHNRAF git BER shell (loginshell) , BBARF git
EREEFRIS AR SS 28R & shell AN R, EEFHH git-shell, BEEHR T bash 3¢ csh, FERNER
FAPHER shell, AHITERIRE, BRAMBIRAMR git-shell EFEET /etc/shells XHH:

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

IMIEIREI LUEA chsh <username> (s $ERE—RZEFH shell:

S sudo chsh git # and enter the path to git-shell, usually: /usr/bin/git-
shell

XiF, AR git BLRBEFIA SSHIERERY Git @ FE#HITHEEMAEUR(E, MARRERVSEHEISEE shell, 1R
HEER, MeAMEHBIESL, GXF:

S 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.

MTE, PKHEXRE Git S LKRARRBIERTLIF, BRAAXERBFEELERE—TE@&Esshell 7o EWMEEER
FRiRRRY, fREATLATE git AFARERTFTEL—TER, KX git-shell s #H T —EIRERBEEN Lt
90, fRE]LARRGIIE L AN WARSS SR Git 69, HEWNIA B SSHELBERELSHITEHEN, X, H
BERAREAPURMARZHERE, BRBIMNER. ETHRESZHXEBEX shell WER, 1BHIB1T git
help shell,

Git sFiF#iE

BETIRHENMFEDT “Git” MBI TETTIPEENECE, WTREBLTHERNY Git &L, X2—
BRZE, 58, AAETESENRS, AMEdZhNEENATREENS QA

MRIBTEMAMEZ MRS S L, ENZINBEAFNRIRTERS. NRETEHAMEZRNRRSSE L,
EARATXEARESSARHBNRS (BFHFEEREHFFNEN) RIFHRNHE, XEJUEEZE—EE
SSH 2 FABIRRIT,

ey, iz Git thNEBENEZIREN, BE, (RRFEBLUTIFHENTNETAZGH<

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



--reuseaddr AFRZBELHEFIHEREBNNB R TER, --base-path
EMA AP ERTESEERENEZGFTREDNE, SENERFRREEIR Gt TIFHEMNILILECERSE, W
REBMBIEEIETT, (FHEEAHKIKO 9418 BIBENIR.

fRE] LUBIE 1 2 A URZ R ISFIP RN A RIBTT, XEEBUATIRFAIERMNIZIER S, £—8 Ubuntu #1288
£, {RETLUER—19 Upstart Bilas, FEb, 2NN XHE:

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

HAMTFIHIAERS

start on startup

stop on shutdown

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

respawn

HFLRLER, BIUBNER— MW EERERIENRNAR S0 RKBITZTIPHE - (RE] LUSIZ— N AP
git-ro #BLIZA R B RBITTIRHE. NEERL, BTG git-shell —#, FEHEER git BPRE1T
Eo

LIRERVIZEN, (RW Git FIFHIER=BtE5, FENRHIERBIMERESENENET. ATERER
NIER TEZIETT, (RAILUSITUTa<:

initctl start local-git-daemon
FEEMAAD, RALUER sysvinit RAEF xinetd filds, HESBIMNVSNRLI - FEREBIEEG ST
PHIZ U H LI ST,
ETXR, MEEGIFGit ILCEAFRETIRSSINEENFE, (RIUESMCETEIE— & git-

daemon-export-ok RIS,

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

EXHF RV Git IR FRNBIR V1 1RIARSS .



Smart HTTP

FAN1—ARBET SSH #HTIERGAR], B git:// #TERBOAR], ERIEE —MiiY el LAFBY SSH L _E /#7350
A, IZE Smart HTTP — i RFEEERS S LBA—1 Git BEFEIR A git-http-backend B CGI filds, 1%
CGl BIZS¥E £i2EYA git fetch & git push <@ HTTP URL RiZFRIERBIRILIBER, RABHZE P i
EEZFHTTPBE (FMETF 1.6.6 IRAMNEFHZIFLLFYE) o 1R CCl AMEZEFmZIHFERE (Smart) 1

X, ERRUSEREASEHTERS, BWERSESEEIN (Dumb) RHT (FELtERIUNFELEENE P iHSE
MEATHRE) o

EFER U ERIRENTESEG, A Apache R{EHN CGI k325, WNRIFEHE R Apache, fRATLITE
Linux 35 FHRITII TR MBI SR L E:

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

ZiRER=BMA mod_cgi, mod_alias, #M mod_env % Apache 1EIR, XLERREBZ(EIZINEELE S TIEFTL
Gil: N

T RENTEM Apache LB X RII—LRS, FKik git-http-backend fE/9 Web ARS328%¢ /git BRIZIE
KAVALIEEE

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

WIREBZ GIT_HTTP_EXPORT_ALL XPMHFIETE, Git 3§ RITTLIRINE P imtetH git-daemon-export-ok
XM AE, R Git SFIPHE—E,

BREIRFEEILL Apache ERETZIRZHVIER, NI THIAEZE Apache BEEEXfF:

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

&ia, SIRBLMERIERINIE, AN TRIRENEREER:



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

XEBMMOBE—NESFREAEHEPEEMN .htaccess X, UUTE—1AHM “schacon” BRI
BlF:

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

fRA] LUEE ¥ 2 75070 Apache AR, @SR EREF—MA IR, B EMNXRBIATA LUK EIRI &R 2
BW—lF. MREEVE, FBALGET SSLEBITE, MRIEFMA SIEZEMERS TE#ITEE.

BATRERNEWER Apache EBEX M, RNRAIRESEATRER Web ARS583, SHEAREBEFRBIENERK,
ENEERIBEER— Git BRI, & git-http-backend B9 CGl, BE#5|IFARAEMHEEE HTTP &iX
MIRWETERIE. ERBHNESEMRITIE, BRRNINEER UTE Web RS 28E5 | BERNBARASEH. (RA]
FEIERIFRE R LA EE CGI BY Web AR5 88 EDEIX R, FrABBERR—MRERZVER Web ARSS 851X FIE,

M7 REZHEXECE Apache BIUARIAIESR, IHEE LA TFHEEERYE Apache XXH4:

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

GitWeb

NRREBBE B RENRF R ZANR, (RAFEERLE—TETHRNREZEESR. Git 2T —M g
GitWeb BY CGI BIZSRAHX T T 1F,


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

projects / .git / summary 335 wit

summary | gholog | log | commit | commiteiff (e | ommi it : | 7 seanch: ]
description  Unnamed repository; edit this file ‘descrption’ to name the repository,

O Ben Straub

last changa Wed, 11 Jun 2014 12:20:23 0700 (21:20 +0200)

shortiog

2014-06-11 Carles Martin... r up it | _ofgeVHEAD | _oviginidevsiopmant | ST | S L | g et
2014-06-11  Vicant Manti Merge pull request #2417 from libgit2'emn/revwal k-array-fix ot | omestd] | jres | aragwtt
2014-06-10 Carles Manin... revwalk: more sensible array handling srigecmnimme aray-ix | LT LTl dem dragen
2014-06-10  Vicand Mati Merge pull request #2418 from libgitemn/tresbuilder... homm et e rmynrl
2014-06-10 Carlos Martin... pathspec: use C guards in header AT | SRS | 1k | RGN
2014-06-08 Carlos Martin... treebullder: insert sorted ot | gome] | i | Anagnht
2014-06-09 Carlos Martin... remote: fix rename docs st | oot | ey | pracstel
2014-06-08 Carles Manin.,. Menge branch ‘cmn/soversion’ into development LT omrwal e g
2014-06-08 Carlos Martin... Bump version to 0.21.0 Lo P | L G
2014-06-08 Carlos Martin... Change SOVERSION at API breaks R | Come] | e | AaoNtt
20140608 Vicent Marti Merge pull request #2407 from libgit¥emn/remole-rename... o2 oee S0 | ol |ins | pnashel
2014-06-08 Vicen! Marnti Merge pull request #2409 from phielley/wini2_thread_fixes L Doeat e dapan
2014-08-07 Philip Kedey React to review feedback ot | oyl | 1t | Ana0
2014-06-07 Philip Kelley  'Wind2: Fix object::cache:: threadmania test on xf4 oo | Geresl ] | L | sk 'et
2014-06-07 Philip Kelley ~ Merge pull request #2408 from phkelley/win32_test fixes SO | O] | Ly | anape ot
2014-06-07 Philip Kellay ‘Win32: Fix diff:workdir:submodules test #2361 SIS ! comPSINY | ey | prpetet
tags

Jweoks ago  v0.21.0-rel | gomen | ghodien | g

7 months ago v0.20.0 ! gomew | phenien ! g

12 months ago v0.19.0 | gomem | ghontieg ! kg

14 months ago v0.18.0 | gt | ghortiog ! log

2 yoars ago v 17.0 | et | ghriion | lag

2 years age  vO.1ED libgit2 v0.16.0 L | o | pheniken g

2 years ago vi.15.0 | o | mhentien 1 leg

2 years ago vi.14.0 \ gome | ghortiog | g

3 yoars 800 v0.13.0 1 gt | ghortiog | ieg

3 yoars a0 viL12.0 | gy | ghomieg | g

3 veare ann w110 Vil | hantion ' eg

Figure 49. GitWeb BIRI DT/ R iE

MRIFEEEE GitWeb fAIRRTHIE, HEERSHR LLETRERNERS LN lighttpd 3¢
webrick, GitiIEHT — 1 a<RILFBH—MEEIMARS SR, E Linux RAENBRE, lighttpd BEBE%R
BT, FFUMRREEATEERERIT git instaweb S<ENE], WNRIRER Mac &4, Mac OS X Leopard
RPEEEMLET Ruby, FRLAwebrick UIFRIRRIFAVIERE, WNRFEEEA lighttpd BE) instaweb &<,
REZTHITEIIN --httpd B,

$ 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 (2008-03-083) [universal-darwin9.9]

XN LB T — Ml 1234 w08 HTTP BRS588, HEBITA THKEEE, XWEFRTE+075E, HIREX
Fe T TEHBXFAX MRS, REILUHRITR—1 <, HilL --stop &EHL:

$ git instaweb --httpd=webrick --stop

NRRIMER AN RBE AT ERNFRMBFEREITX N NE, RERETEER Web fr328KIgE CGl
A, — Linux RITHREVERFER gitweb €, AJLUEE apt 8¢ yum R& 3, RATLASEIRIL. #TFRIAIHK



POER T E— TN FERE GitWeb, B, FEERS Git RS, EEET GitWeb
, HEILUERBEXB CGl HlZ:

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

FTEFTENZE, (MEEEHSTIEE GITWEB_PROJECTROOT ZEXRILHZEAEIRM Git lRAEMMIE. T,
{REETE Apache REAXA CGl A, fREZEAILARIM—DEMEN:

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

BRiZEE, GitWeb rILUEIERI—12#F CGI 2% Perl BIMLEARSZ 282218, MRMMEBEHIE, FRERNIZAR
REXE, IE, RAILUAR http://gitserver/ EAEBIRBIAREE,

GitLab

B GitWeb 1B EE, BINRREETH—IEINL, WEEELM Git IRSS2s, XERJL N EMNERAERA]
HIFIEERE, AN GitLab EEFRHAN—1, FITECEARHIFHITICEHNZEMNER, Xt GitWeb E
SEXANZHEZTEEZWAER, ETBE— 1R STE,

[rmp = ]
R

GitLab B— M RIEEZ TR web WA, FRLUMEELTEAM git R34, CHREIEIREESHNARA, FiThY
B, XMEERIEREIFMABY AR BAN Y,

XEE-ERSENHFEREMELE Gitlab . AT ERENBHMIETT, MU THEMTRGREE



https://bitnami.com/stack/gitlab L3REX—RLEE, FNARREFZ TFSRFENFR, Bitnami
HN—MERETENERRE (BT alt-&rarr B#HN; ) ; ESHIFIREREIFH Gitlab 89 IP ik LUK ERIARY
BFRafinzEm,

« Welcome to the BitMami Gitlab Stac :
¢ Built using Ubuntu 12.04 - Kernel Sa-wirtual (tTy2). ok

ault us I 7 and 'bitnamil’'. ok
: FlPHJ_ refer TH hTTp 4 .IlTﬂﬂml caomsWirtual HﬁrhlﬂE: for detalls. s

linux login: _

Figure 50. Bitnami GitLab E#YZRFRE.

TieilfEl, ERE GitLab #tXhREY readme X—F K, (RAIUEXEKEIE https://gitlab.com/gitlab-
org/gitlab-ce/tree/master  EXBIRFEEEREPIHEILE GitLab BIEEE), —NEJLATE Digital Ocean £
ITITHESIM, LUK RPM I DEB & (FEMWIRXAR) » XBZEE “FFEA” H5IFiL GitLab BITTEIEIRERIE
ERFMEIBE L, — M 2FINREMA, UKIFSHEHMAIER,

Bz

GitLab NEER MBI MELH AN, IRV KR LT EELE Gitlab BY ENB I IP ik, REUEER
B EREIE], RIABNAF&E adnin@local.host, Eklkﬂ’]*‘ﬁfﬁm 5ivelL!fe (fREBIEM FERERIR
BER IRR) o BRE, atEEEAFEAMUEN “Adminared” BIFFRHITEIE,

Admin area

Figure 51. GitLab %89 “Admin area” Elfi.

fERE

GitLabJ:E’JJ%F?EE’J%XTJ‘“UJT’E%E’JTIJK%O RRKSEERSERNMS, TEREAERUENAFEEE
o B—THPKSHE - GRZE, BZAFRNENZEES. WR—1M jane WAFHE—INRME


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

project BWIMHE, BBAXNMBM url =2 http://server/jane/project o

L A
q Admin area .

e Projects Groups Users Logs Massages Hooks Background Jobs

Active Users (3)

Admins

& Administrator (Admin) it's youl = usertexample ! Edit
Blocked 0 & Rachel Myers [Admin) & foo@example.com | Edit

Without projects < & Russell Belfer = bar@example i Edit Destroy

Mame, email or usemam

Reset

Figure 52. GitLab FHF EHE R H.

BIs—TRPEMMMSEE. Bk (Blocking) ” —1AFMELEMER GitLab 5Xfl, EE2ZBFMATIE TR
FRESENASRRE, FEMAILETZAF RN NS RIBEEZE MM AGERE I

Mmx—7HE, “#H&R (Destroying) ” —1MAF, IMREBEHMMEBIEENXHRETZIFR, thesB=E TR
FRrETE MRS EMER, RENTAEEIKER. XEAR—NEXABBRRIR T, FRURDA
BT 5.

;|

—/* GitLab B4R —EMBMNES, ERXTZ/LVHERALIFRXLEN BIEHIE. S—MEE— 1 EHE
=E (5BFP—#) , MR —10 training WARBE—1MBIRE materials BIE, BAXPMTEH
url ==& http://server/training/materials -


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

L’
G Admin area

Group: Ops G Ect
Group info: Add usar(s) to the group:
Ops
ops
Guest
March 5, 2014
Projects (1
Ops [ opstool b f gt Ops Group Members 2
Administrator " =
Jos " n

Figure 53. GitLabZf B R,

B—MEAMETZSAFRS5ZXEK, 58— TAPXATNNE URAESHIRREBERIX T, RFSEEM
GhE7 ((NEEREEMIIE) B “BEE" (2iEflhA. MRNmME) . NROMERS UEFHUEX
B——75%¢, RI7E GitLab WERRE - BEBEE,

1=

— GitLab W EBY T git BURAEE. S—THEHET—TAPSE - MENSE TR TE, NRXPI
BET—TAF, BAXMAEEXNETURBRX M ENAREEREEN, IRXTHEBT—ME, B
AZABF AP RAN R B SEER,

B—1HBEHE - AL, EREEFTUEIXITHEREMECE. IR— M NERAEF 8, XA
RBEECTRRRENRMMERENRAFR A AR, — A WIBE A LRFIEERNAFRE], m—1 L7 B
BUEXFEARIRN, FE, XMTHIEEEE git “fetch” MIERALEENTE web AR RERIAIEL

F

GitLab EIBM AR R LEZ R FIEF. WEBRS, SBEHEXEHLRERN, GitLab HRSHSMIT—T
BEHRMYE JSON #HERY HTTP 15K, XZEBhLIEZIRR git IRANEM GitLab SEFIFIEMHALTAR, tbil
Cl HE%%&; HDD;EE’ ﬁ%gﬁglﬁﬁg_ﬁ\*z};ﬁt{'jﬂ_iﬁo

BRHE

RIEETE GitLab HE—4EMREIL— M IB, XBERFTAEZEN v BEiRTH. (MSEEKRIES
MB R, UMEXIMEMENGETE, URENANER. EBAZHINEIEHFTBKAN, AJLUBTIKE
REEHIERE, mE “Create Project” , fREFM T o

HB&EHEGE, RAIRSBRBESAMY Git REFER, S— 1 HBERILIET HTTPS 5(#& SSH &%, 8™
EH ] IR AREEILE Gito EHB M= A] UEEXNHRER URLs, X F— M EERNEMARAE, X



MR EAENMUERIN—1 gitlab BIZIECRE:
$ git remote add gitlab https://server/namespace/project.git

SRRV AHE B R A ERIRIZS, RATLUXAFA

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

web AR R ERMHT /L INER E’JétHYH&ZM’ﬁG BHINTL, S—MNENEREER T &ERES), HE@BIIN
EBRYHERE B] AGEIRIN ST B S M AN R 32 B i

—iEETIE

£— GitLab B E E—ETFRIRRETEZMEM T IMEEXY git IRAZERIERZ push IR, (RETLLGEETE %
ER “Members (F¢&R) " BWRRA—THBERNERE, HFERXMHNMMEES—MIBELSIKE (RERY
BERANE HPEERIVIE) o BEEF—MNMEE “Developer (F%E) * HEBESRIFERF, XA
PR A2 R R EIE R A EFESE M2 SH TR

FI—TLEFEFRBN G EMEEASHIER. ENNRETILEMERE lJiZ’l\IHEE’JTJJT’E%?‘ WEEHIE
SR EH ST, AIUEEGRNIMEERBESENEIE— DX, BXMIETRE, WAILUFARE
— A master HERMEM— NI BEGHIEK,. ﬁH&ZIKEIxﬁi’EL_WBEE’JTM’E%EU_JL,( “fork” XA hRZ
B (BIeV2ETFEHCHXNENEZE) , M7 BIR#HTRR, AERMBIEIZAR— M EEHBENGHIE

Ko XMEEERIMBIHEE T2ITHIERRETENRER, LX&H-Aﬂj“{I%ftltF?JD)\BEETJM’E%E’J ko

£ GitLab FEFHIBERM PR —MMAITIEHNEEI D, B—MEaHIEREAFERHATHITHITITIE (B
TR IMREEPVRBESE) , UAFN—PNEEMEERHTITHE, MESBTURSELRAP, HEHLT
milestones (B2) FRM,

XD EBRETE Gitlab 5 Git #HXEVE, BR GitLab FA—THRANRS, BRHETIFZHMS @
REBNMRINEIIIE, BIANIE wiki 5RFHEIFTE, Gitlab I—MLRET, RSBKEMEITUGE, FEER
DEBREEEXHI0ET SSH EZRSS 23, BASHHEIEN B E EAERR LN 5828 R E T

F=ZHFRENER

MRARIGIT B SH Git ARSS28, RAILUEEIEN Git BB — MR E W AIEERMIE, XHRT —Lif
b — M EEMUEPTUARREZIATIGIE, BXEFHITIRSSLEPNSIETE BMERERSHIRIIA RIS
177 BCHIARS SR, (RNAR LUERBARABIEEE QLT EWIL - X@E EA T HRE KK A AR
o

Mz, BIEBZHREMRMERE, 8MNERHEFENMNRR. REBRMTIR, EXK Git EERY GitHosting
Dalic] https://git.wikl.kernel.org/lndex.php/GltHostlng

BA=TE GitHub ¥ 4B3##% GitHub, fEABRIRAN Gt HEFa, MRAUEFESHER GitHub LI #
IRE, MAMRBRAIBEHFEERIRILIRECH Git RS2,


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

o g

I[N 8= = |

B ZHIEIEFE Git B ERNERETSHMASFRE D ZMAI I(F.

Z1TIRE SRS FRFEITFSNRAAHREITZRS TIRE S AIER, BitEEFE2FHEERIMAETE
RRESHIPRS . MRIFREMRNRENTRERS SN, IRZKESHER; TIEWA, REMEBRE
REVCIRFE R BARSS 28, BREARRRIFIIELR. XFERT HBUREMMEEHAGHI S VRIES REIRAY
4B,



%I\ Git

RIERE T —NIZIE Git lRAEEE, BENFMEFAEHEZABEMRRS, E—TMEMIERET, (FEBEERE
TEAGit oL, RIERTUEINMEFA Git BN —ENHRXNITIERIET .

X—8R, (FEFINAFNITRERESE, E— "B MERNIRRERER Gite MREFEIN—TIEK
THTREA RS, FEM—ERESRA R, LM 4R ERREMTRX N EE, Z5%b, (RESFEUE
EEARSARERITMNTIE,.

RN ITIERIE

EfERRIERRRABIEHF RS (CVCS) FE, Git WAHIFUHESHAERNIMEER[IEMRESEF, EEF
ARLH, BTAREMGRERERAS LT R, RILWITESAKEREG. ME GitH, SMFLKERN
WRETRMNELASNAEE—ERER, SMHRXERALEECHABERMEIEMNECET, RBaEL4ER
BEHNAFEE, iLEMARUEEREM ETEAHSTMANE, ALk, Git WamINMIER LISfREYIRE MEIPAST
FHMHARNIERE, BTRNETINA/LMFAT Git XM EENELNABA. HiHTiesH
AR RUNAIRER R R R LUEREREFRE—H, ERFCNNFEREEEER.

P TIER

EPRAAGTEEEANRERDERE ——EFATER. —MHOELSE, HERCE, TLUERNRE, Ff
BARBECHIFSZRY. ET T AREN AT R—EREF L eENERE——HBSEETRD,

shared
repository

developer developer developer

Figure 54. £ T 1E7.

XEFRENRENALENPOCERERD TR, BIMET —LEL, BAREE—TFLRER LURFHITLL
EHEELIHERS . FPAREERHEXERZE, DIERFE-—TANIESHHER, IFAFZBEZE—
NABIERL. X Subversion (FE CVCS) HRIEE—+F, MARXMEXBEILIRFHIZAE Git .

MRFELRBDHELANFR, MEEIR T EAXMERXATIERE, T2 USSEXAXMEENER. RFER
BIF—1MHROEE, HAFRBENFIS N AREESIENNIR, SAUFRIFT. Gt FARILAABERILH



&% 130 John # Jessica BT FFIET{E. John SER T IBMEEHIEIXEIARSS 28, $%5 Jessica

SRR B S REeR, NEFIARSIHFIEL, MRS EEEIIFRER (non-fast-forward) BV IHE
X, RERHEME N RABEGHEHEHEE. MR TIERIZNERIEE 2, AARSHANERAE
’@ﬂﬁg’mo

HAXHFBRT/NER. FA Git IDZRE, BIRNES MR ETHENAR, BMER LB ARFLER
WA LUARSFE BN TE LW,

SRERETER

Git A ZMZIECERTE, EEXF—MIIERRATRE: 8MAAXEREECCENSNRMNEMAEAE
ERENR, XMELTRESE MK BF 'HENNENCE. EAXIHEMEER, REEMKZIE
REH—MECSHNATFCE, ARRKECHNEIMELE, BEMRAILUEREL CERNEIFENNERSHEE
HH. 4PETLRRBCEFATZZECERNER, EAMNHIFNEE, FESHAMUIND HEZEE
BEE. X—RENIEARNM TR (W SEmREEETFEMR. ) !

1. BE4FEREEEIECRE,

2. THEREILERE, MbER.

3. TEERHIEHEEE B AT EE,

4. TTRELEIPE RZERT, ERAENE SRIER,

5. P ETEH TN CET, BRMENCENNTECEHGHIENR.

6. 4P ERSHEIEIIEXEIEBE,

blessed
repository

developer developer

public public

integration developer developer
manager private private

Figure 55. £ ETEE T 1ETio

X7E GitHub 7 GitLab F&E2 (hub-based) TEASERNIIERIE. ARIURZMBEE BB IRERRK
NECHAFAEE, MXPNEEHEEECHENR, HABTAMRL. XAMKEBNRRZ —RIRAT R T
5, MECERHIFER LUREIHERIENR. STIERBSFFHEFEMIETRINERT—8—HE R LURR
BET&EIF



E 5 HIJ Elflﬁlllb

XHELBZCELFERENEM. —RAEHEUMFFRXENBEAETNBEZA SAIIXFNIEAI, FlNER
B9 Linux AZIE. WAFAREIE (lieutenant) BB NEMEREDFIASEMIE FHRER D FIAXLER
BEXERE—UMATLE (dictator) NEEREBENTSE. BLELIFNCEERENSECE, NAEWH
EERMEMNFEZANNMENE, BOAEESEREXFN(N S<SESEIE TFR. ):

1l ZBEAAREEECHFENZ LT, HiRiBmaster DZHITEE, XBERFSEN master’ 93,
2. BIEREEARENIESXEHEBSH master DXH,

3. BIRERFBEIEN master AZFANBCSH master 9% H,

4. B EREMEN master DXWXFISECER, LUERMEEMALE UL AEMH#ITER,

]

]

blessed

dictator

repository

lieutenant

developer developer developer
public public public

Figure 56. 513 B 58I T1ER.
R IEREH TSR, DEYUFERNGESR, RETBSRISEN, F2ERMRKE, FPZHSR, HE

BHRA (AELE) JUHEARESBNERTEREATRNARTASBIE, ARERENZEKIRA
ﬁﬂ?%%%ﬁ%,ﬁ$ZFm%mo

Iflﬁlllb*I:L.\_n

EFENMATE Gt ENHARATEEEANIERE, ERERGNALTP, RIBEIFZAIEESIRIIEE
TERENTM. NAEMRNZELFEMT LIERZASIRERILRESRT, HNSBH—ENANERRILE
REFEEABHNERANGF. T—NRITEEFINTME MM —EE AR



[A— 1 E 38k

WANAE— B RN EEREET TR ERSFRANAN. EAGtIFERRE, AMIATLEIFRL
BAKR—EIIE, FrLUERR ZNASTEMA SRR AR - 8— M NEHE—=/ L RE. EEZEEERTE
ENHE. ERNITERE. RXMNRSFIEEERIIMNITIIRT %o

F- IR RDERTIEME VY E - RRBREX T8 ST AUE A P M E UK MR SRESAR, EiIFZER
T, FABSER=TALAE—RRER/LR, NFAERNIMERNEED, WFA—ENQATHTE, ALREN
HEFRZELT, BREBAMBLTRER. XREE, AABEFAEERES, THERIMECIEET #1
NASEMMEHR BRI ESRA, RRXNVAEIAIRERI AT, eI TERIETEMINEhEE FRFcEit
ENAREEH NN ITETERR, NAFREABRARENMI, HAERZGREENN?

T EHAZEETMEEANIERE. EBRF UKD, BIE—MHRXERYELABERENEANUR? I
BEE—MREFRBEN T4 ERNESE? BEFEIHT BRITIHHEGHAER? FRES5 TR IMIE?
REFEREIERS, ROTERIFNIIERRE EE?

T—NEBARRRNR. BEETBNENRZERTEREFARIRIEERANTR, MRLESNR, HH
ZEFAM A IVER T IE? ESEEE— T NAETHMEINEE? i—XREMZ L ITE? (RZATTEM—RK?

FREXLR@E R MEFrnRm— T NERER, UAXHRRGEME TIEREEEERE A, KITFIEEAN
xR, BE—RTBFRHREFES—1AE; MXEGFRIZEES RSP REFERIFTE LIFRZ.

He 3 M

ERNAREERENAFE, XBE—ITXTRIESNRREE, B—MFHOIRRRAENH B R 5EH
=it 5 Git TN SHMAMMEER H. Gt MBRME T — X, HPFIET X TFOIRRRIRRAMTHET
SFHYIRR - B LATE Git JRCESH Y Documentation/SubmittingPatches XEHFIEE,

Bk, MMIASBEBTHHIR (IRIE git help diff (&R, FETELAHNER, THEBIRREITENT
#&. Tab HIXRSF, MITETIR/GEMR Tab FIRFFHITH) B LXK, GitiRET —MEBENSARLERX = - 7T
32/, BT git diff --check, ERZLEIFIEENIEAEIRAKFENNIFYILHR,



800 bash "
lib/simplegit.rb:5: trailing whitespace.

lib/simplegit.rb:7: trailing whitespace.

lib/simplegit.rb:20: trailing whitespace.

(END)

Figure 57.git diff --check A9%iiH
NRERXABITBN RS, TUNERRFPESEE U SEEMARE NRHNT B,

BTIR, 2HUEE—MEXRA—MEE LRI EE, NREIL, SR LR - FEERE M AR
BFERAEN R, AREE—RElIRRA—TEARIRE. BMEERRRPIEMRT AR, EA—RERERE
KRN TR DFEDNENRE—MER, FEAE—MEXHHE—TMERNER. NREF—LELEHEN
TR—1XH, RiREEM git add --patch RBOEEFEXH (E XEXZF AEFHANA) . FERE—D
HEMER, REMENNMZRER—IZIARME, TEDZRIGRREBMEMRID, EREFAXELIFEER
MR RELZEFERZLE, SMZERENXN LA EEFERNENER— N EEEETRTZLE, E5HL R
TEERESRENEEXHNETERN Git 5157 - R TIFAEAHM AR ERXE T ARAEBER—1F
#X 5 1ERFHE.

EE—HEFICNERRRER. E— M EIRNREREENIREE Gt NERSIMERZNZ. —RIER
T, EENEHMUDTF 50 NFERF 25NMXF) NREITHREEEMERATE, BEE—1T81T, BiEEE—
BIFANERE. Gt MEER— N EIFMANMERE, SEMEMmNMENKIS Z 51T AN - X2—1ME
SERENFAIN, EXEEERERIENSTEEREE—NMFRE, RaiEl, FAH<S. A “Add
testsfor.” TMAR “laddedtestsfor’ =% “Addingtestsfor,” . XER—&#H Tim Pope ERIEIR:



B E (50 MFRFEED

NRVERE, MAEFARNEEXF. £
AEE 72 DFAIRIRMRRTT. ERERBET,
BITHRIAE—HEFHARIIRE, F T
XAERNEN, NREESEXHNZTZE
A (BRIERTEEEIREX) ; SRR
MERE—E, BARMBESFTIATLE
EE TR

ETEREEHE—THIEE.
- ASHBERLIAY,

- MENSAUERRENEFNRES
AIE— =, ZERAZTREA,
B2 A LUKIEA RIBY R 518 Fr ARl

MRIRFFENRRE EERFEBEXME, WMISRIRTEE—ENEMALAERIZEBSTHFIEESS. Gt
BE— IR MR ER - 2IREH) 51T git log --no-merges RERE=MIBR LI BIRIA
SRE AN

EETROGFHR, UNRBREEBAIS, HFEEFENRRAEPBRIBEXIFEZERANER; Bk, FHi16E
BB -miEmRY git commit, BRIR(TIHAVME, MARERINIMEIH,

B NMEERA

(Al BRI BN ERE B AR ENNETE. “BE EXNLETXD, ERERR- A
SUASNEIRSHE R RIE, RRIEL AT 5 E 8 G RE RO AR,

EXMFET, AILRA—1TEMER Subversion SREfIE R XN AR SERNTIERE, RAFTLISEIG
BaRX. FERZUMESZSEHIZEFESRIE, BERIEREIURRERN; TENKFZEGHAE
ARPImXIAMARAERRRN LA EERSBBIL, LHNEEIRM I ALEE—MHECEFEIERNZEMN
LHEF. FE—MHAE, John, RETCRE, M7 N5, AREAMRER. WTEEXLEMFKE, HNER
EWERA ... )

# John's Machine
S git clone john@githost:simplegit.git
Initialized empty Git repository in /home/john/simplegit/.git/

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



BANFARE, Jessica, MTEFNER - RECEHRER T —1eazh:

# Jessica's Machine
S git clone jessica@githost:simplegit.git
Initialized empty Git repository in /home/jessica/simplegit/.git/

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

ITE, Jessica {BihAY T EHEIXEIARSS 28 L

# Jessica's Machine
S git push origin master

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

John = HEEthBEYERED |

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

AT John X ERE NTER—BYE] Jessica EEWIXT . MRZAISBRT A Subversion AR AIRHHX R 4558
E, AAFRERIRIMALREHSERER— X4, RE Subversion 2X4mIENARIXHERS 2 LB
HIT—REF, B Git ERIFEARMEHIZIZ, John HIHMEY Jessica M EIHEHEN]T, A BEWAIFHEX,
S git fetch origin
From john@githost:simplegit

+ 049d078...fbff5bc master -> origin/master

XM EHE, John BIZAM G EBERGXE:



4b078 -+ ledee - 738ee

fbff5

origin/master

Figure 58. John B9 X5 &

John E—"5|FtEM Jessica #Ex L ARIAE), BREMBIFENEHNECHIERZET R AITFHIE.

S git merge origin/master
Merge made by recursive.
TODO | 1 +
1 files changed, 1 insertions(+), © deletions(-)

BHBITHARITF - John HIRZH L MEBEREGXFF:



4b078 - ledee -— 738ee

™

fbff5

origin/master

Figure 59. &# 7 origin/master Z/g John BIE/E

- 72bbc

g

HAE, John AILUMNAAED, MREMAERE IR, AR LIBEHIH TIEXRIRSSEL:

S git push origin master

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

RZ, John R ASEBRERGXF:

4b078 -+— ledee -— 738ee

I

fbff5

Figure 60. #:% %) origin fRE88/5 John BB E

- 72bbc

origin/master

FEULHAE), Jessica E—MFMEDT ETF. MBI T —MFE issue54 DS HBERIN P LM T =

RIS, ki BHMEY John BIEKED, PRIUAMBIERSZASE B RREGXFF



4b078 - ledee - fbff5 - 8149a . 23ac6 = —=— dafa2

origin/master

Figure 61. Jessica B9¥ 145

Jessica BBES John FF, FrLAETT 7 HMBURE:

# Jessica's Machine
S git fetch origin

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

AR=EBFHIEY John XM TE, Jessica BIA L IMAEFERGXIF:

4b078 - ledee - fhffs - 8149a - 23ach e dafa2

‘\“\ \

738ee - 72bbc

origin/master

Figure 62. #1BX John B94 #0/5 Jessica BIH L
Jessica INNMBVFME N T EZEET T, ERMEEMBELNSFHTAHNMBTIES sE#X, BT git
log

S git log --no-merges issue54..origin/master
commit 738ee872852dfaa9d6634e0dea7a3240406193016
Author: John Smith <jsmith@example.com>

Date: Fri May 29 16:01:27 2009 -0700

removed invalid default value

issueb4..origin/master BER— 1T HETIEE, EXGt RETHEERES X (ELGIHZE



origin/master) {EREES Y (EAHIFRE issue54) MRKHITIR, BITHSE 22X E
AN B MEE.

Bai, EMAIUMEEFPEIE— John £HMIMER Jessica BEBEHNIRR, NRMEH
origin/master, iR EtBIA T IERAR R MER.

WTE, Jessica AILAEFH BV TERISAY master 932, &F John WI{E (origin/master) #HAHHY
master 9%, REEXHELIRSEE. B, N T7ESAEXETFEMRE Y master 9%,

$ git checkout master

Switched to branch 'master’

Your branch is behind 'origin/master' by 2 commits, and can be fast-
forwarded.

WEERI LIS & H origin/master RIS EFH issueb4 - ENIEBR L, FRUURFEHEEXFR, FehikF
HIRF Rt ARELZNERRBETE—HHN,;, ARAYSE—REMNKXS), MixFESLaH N issuebs:

S git merge issueb54
Updating fbff5bc..4af4298
Fast forward
README | 1 +
lib/simplegit.rb | 6 +++++-
2 files changed, 6 insertions(+), 1 deletions(-)

RERERM, RN ER—RERENRH, ITE Jessica BHAN John WTE (origin/master) :

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

B I XHETEMEHT, Jessica IAHEERREXE:



Y
4b078 - ledee - fbffs -t B149a — 23ack - 4af42
» - ~
738ee - 72bbc - 8059c

e

Figure 63. &# T John B92450/5 Jessica BIH L

I7E origin/master ERILAM Jessica B master 22 EAMY, FrLAMIRZ AT LARRIH#IER (RI&[E]—BY(E]
John HEEERMIX)

$ git push origin master

To jessica@githost:simplegit.git
72bbc59..8059¢c15 master -> master

B—MREERRRR T JURFRIIMEH T Ht AR IIE,

Y
4ba78 - ledee - fbffs - 8149a - 23ack - d4af42
» -, .
A S "y '
738ee - 72bbc - 8859c
A

origin/master

Figure 64. ##XFr G BIK FHEIAR S #8/F Jessica BI7E

XE— 1M RERENIERR. TEBE—MIMILZIE—=)L, HEESTESNEHERE master 93,
HREHZ TR, BEHSHEBIRE S master 3%, MRBHNIENEARIEHEH origin/master, &
KX FIRSZ 2R EM master 9, BEINFGXE:



git clone
git commit
< git clone
git commit C
git push -
git fetch
git merge
< git push
< git fetch
git merge
git push -
git fetch

Jessica Server John

Figure 65. —NEHEAIZA Git TIEFTERIE = FIHITF

FAEEIEHPA

EETRNBERSR, MEBIARELEEANFERENAR, EMEFEIRNXM RS, NARETEFEH
70, XERNGEBESBAEMARS,



1EFEARIE John 5 Jessica E—MFME LT F, [T Jessica 5 Josie FE - MFM LT, EAFIF, AT
ERAT —MES-EEETERE, MIUVMANTERERIFENIENES, TEEMN master 95X REERHE
L TRMEH, EXMERT, FFENITESEEETEMNNS X LEmiH BEESWESEN T —i,

KA Jessica TR MFIELTE, HEFITHSHNFRNALKENE, ILRNRBEMOTIERE. RISWESR
RIET B, BREM featureA LR, WA MFMEIET — MO AR T —LI{F:

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

EXNEHE, WEEBRBTEHEL John, FRLIMIEIXT featureA DX BIRAEIIRS 2§ Lo Jessica & B
master DX AHENIR - REEESES - FILAA TS John IMEXHIES — 19X,

S git push -u origin featureA

To jessica@githost:simplegit.git
* [new branch] featureA -> featureA

Jessica [ John K& IFtEERHX T —LT 53] featureA DXMERIUE—F., HZHEF John WRIR
BY, Jessica RES Josie FF9ATE featureB ET{E, AT HIBI(E, ETFIRSE{H master AZHBT—1
oo

# Jessica's Machine

S git fetch origin

S git checkout -b featureB origin/master
Switched to a new branch 'featureB'

IN7E, Jessica7f featureB 9z ESIET JIRIRAT:



S vim lib/simplegit.rb

S git commit -am 'made the ls-tree function recursive'
[featureB e5b@fdc] made the ls-tree function recursive
1 files changed, 1 insertions(+), 1 deletions(-)

S vim lib/simplegit.rb

S git commit -am 'add 1ls-files'

[featureB 8512791] add ls-files
1 files changed, 5 insertions(+), © deletions(-)

Jessica BB EBRREXE:

featureA

4b078 -— ledee - 33009

™

e5bof - 85127

featureB

Figure 66. Jessica BIFJAEIER DL
MERFHEIXTIET , (BR—HRE Josie WHIMEFSR—LANIB TIFEL WX FIARS2E LAY featureBee £

T o Jessica TEREHIETIRS BRI B AT ERBLENISHE CHEH. ARMEILLER git fetch HMEX
Josie BY24 TN

$ git fetch origin
From jessica@githost:simplegit

* [new branch] featureBee -> origin/featureBee

Jessica MEATLUEE git merge SEHAEFH RN T (EH:



S git merge origin/featureBee
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 4 ++++
1 files changed, 4 insertions(+), © deletions(-)

BRI - tHEERTE featureB N2 FEHM T IEHEIXEIARSS 23 LAY featureBee 732, MiPILUBIZIERE
TN EES () MLIRIESDZ4 git push ST RIXEEM:
§ git push -u origin featureB:featureBee
To jessica@githost:simplegit.git
fba9af8..cd685d1 featureB -> featureBee
XIE—N 51 FHE. BF 5|BAME THRXT Git 5| B SEI el UMHNARNEEIFMITIE. E
AE -utnid; XZ& --set-upstreamWiEE, ZAMCESAZEEMMEXSHEEE D X,
B4EE, John ZHRELE Jessica infthBEMIET — X El featureA PEHERMEWRIFEN], HiziT—1
git fetch RIBY AR TN :
$ git fetch origin
From jessica@githost:simplegit
3300904 . .aad881d featureA -> origin/featureA

PAkE, B git log MA] IABRIML R E T EREE:

S git log featureA..origin/featureA

commit aad881d154acdaeb2b6b18eabe827ed8a6d671e6
Author: John Smith <jsmith@example.com>

Date: Fri May 29 19:57:33 2009 -0700

changed log output to 30 from 25

B, WEHF John WIEEIMBE M featureA 9%



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

Jessica MERMIFE—LARA, AU RRERAGRKEHEERIARSE:

S git commit -am 'small tweak'

[featureA 774b3ed] small tweak

1 files changed, 1 insertions(+), 1 deletions(-)
S git push

To jessica@githost:simplegit.git
3300904..774b3ed featureA -> featureA

Jessica BYRR A SEIAB KRG !

origin/
featureA

featureA

4b078 ~-— ledee - 33009 ~— aad8s - 774b3

I

e5bef - 85127 —=— cd685

fba9a ‘//

featureB

origin/
featureBee

Figure 67. t— M4 5 £ 18 38/T Jessica BIHE

Jessica. Josie 5 John BHIBEEEIRSZE/ LM featureA 5 featureBee N ERTFRENELAP T, 7
BEESHXESTINELE, —MINMBSETR—IHHNEHIER, FEHEERREGXE:



origin/
featureA

4b@78  -=-— ledee @ =— 33009 2 =— aadg8g = 774b3 = 5399

N g

e5bof = 85127 = cd685

-

il —
Ll featureB

origin/
featureBee

Figure 68. &# T Jessica IR TMF It LISt BIh £

W ZHIPAIRE) Git SRAX—RFSIMHEAFITIE. HEZEAH AR IENEE . BEARE/N—LERF/)
AR LUBIT IR ) ST EM A S ISR IH SN HIARIEE /I 2 Git I—PNE AR, X BN ITIERIZIRSF
A EE



- . server: server:

Jessica Josie John featureA featureBee
git commit
(A)

git push origin featureA

git commit
(A)

< git fetch origin

git merge
(A)

git push origin featureA

git commit
(B)

git push origin featureBee

git commit
(B)

git fetch origin

git merge
(B)

git| push origin featureB:featureBee

git fetch origin

git merge
(A)

git commit
(A)

AT WA

git push origin featureA

|
Jessica Josie John seErver. server.
featureh featureBee

Figure 69. X EIEFIA T EmFEBIEA/T/F

TRER QTR

BAFHREMRME—=) TR, EASENRERERNENS X, MUTREMIERTIEG%FE, F—
M FHERTE L FFE RIRER Git B8 LERIRERBRER, FEEBMSZRXA I8 (81

GitHub. BitBucket. Google Code. repo.or.cz¥%) , FZMBEHAIFEREXHMXEHNIEE, FT—12iTie
TRYF IS RS2 Sk Hh T I E .



B, MAREBBEREEOE, MM T T FIIEIB— M5t D, ARERILMIE. lFER
RERBGXFF

git clone (url)

cd project

git checkout -b featureA
(work)

git commit

(work)

git commit

W H O H O,

NOTE fRAJRERIBE (LA rebase -1 KR TIFEGR— M RIRAVIRSS, HEBHHRIXPNIIERE
HTEBRGWEFEFRZ-EE ETHE TRXTREXARENESER,
SIRND X TFEma EERERIE4HRE, XREMEFAGRE “Fork” &, IE—MBECHAEH
MBRECE, RAEZERNXMEE URL AEZNRREE, EAGIPFREmyfork:

S git remote add myfork (url)

RERERETFR LE, BN TFEHIENXHEME LR, HEFETINFEIZIICELEES, REA
ELFMRIEIEREE B WIRIER, MALELRIRRY master 33%, WIRMEIFESH. TEFIFHEMAIIEF,
NEEFRRA BT HEM]E & FEEIRIRI T,

S git push -u myfork featureA

UTHEEEWHEXIMTHNIRERS, REEBNENE, XBEWME—TMIEUER (pull request) , {REERTLA
BEMIEERE - GitHub EE B S Pull Request M, FHITESTE GitHub 48 - BRI LUETT git
request-pull f$SAGEFohitG it &% B FHB L4410 B RYEIPE,

request-pull HLESIFUESTHNNEM D, UKRENTHIAM Git €F URL, HHIERMANMFRIEEH
B4, a0, Jessica MERIXL John —PMIBUER, WELENINIMEXM D SZ EMT FXIRR. el LiE
T



S git request-pull origin/master myfork
The following changes since commit
Tedeeb6b1d61823a2de3b09c160d7680b8d1b3a40:
John Smith (1):
added a new function

are available in the git repository at:
git://githost/simplegit.git featureA

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

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

XML AR ARG HERE - ES IR TERMM N DG, AARRERS MBERAIANXET 7%,

E—NMRARHEIFENTBE L, BEE— 1 S22RE origin/master B master X 2RAE, ERFMEDX
T EREANMRE(NIBIELIMI UIEMMER, WRE—NEECEBSMN T ARMRIIER ABET AL
B, BAEIEEZIIRITFRHESSZTHEERTE (rebase) TERNER S, Hli0, REEREMHE_MIFUET
ERIE, FESSEENNHEXFESSZ ETE- NECEMN naster DX EHALE:

S git checkout -b featureB origin/master
# (work)

S git commit

S git push myfork featureB

# (email maintainer)

S git fetch origin

R, 5—MEESBREE—NCRES - XUTA T - TUES. TESEEMARHFEERTIRE
R, BaxXiF:



origin/

master

4b@78 - ledee ~ —=— 33009

RigMB#FEELNI T —HHMA T, ARZHANMHNE— 1%, BERKET#MEH, EXMER
T, AUSRHEEIRNIZE origin/master WIRER, NEFERRAR, AREMIEZIRBIAE:

Figure 70. featureB BIFTIGHE R D E

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

XEFZETMMIAE, MEBEREKRE featureA TEZENRERZAHE

e

4b878 - ledee —-— 33009
\ R~
A

Figure 71. featureA TIEZERIER DL

EAFREDZTET, FTUBRAEEXGRSIEE - 80, XEFERRSSE LE— N TFRENBRIIERE
featureA ¥ HE, — M EBRNENEHEEX N TIEERSH[/LH— I FRESZ (ATEERIE
featureAv2)

HEBMNE—TERARNER: SPERITIFENE -T2 ENTHEABRSNETIHRE, BEBEIMMEXR
— FRIMBVAT, REATLUMAXINEE T EETH BT master 932, RMIERY origin/master
DXFIE—DHIZ, AR LESE featureB BIKE), BRREMADR, REKIM, ABREEERN—NHD X,



$ git checkout -b featureBv2 origin/master
S git merge --no-commit --squash featureB
# (change implementation)

S git commit

S git push myfork featureBv2

--squash ETURZBEHN DX LRFFETHE, ABHELEE—IMREE, FeEER—THEENGHEZEN
RS, MAZERNER—TEHER. XRKREMRHAREZIREZRIE-IRER, HRIFMEIASZ—TEX
BUPRBLLED, AREIER—MRZAMESHAE. B --no-commit EIERING HIIZF AT LIARIER
EREHIRER.

HEMRAI IR EIPE RIX—FER, RTREEM T ERERAFMITRILITEIRE featureBv2 3% £k

ARLERREh,
t origin/
mastier master
Y DR VLTI by  featureBv2
46078 = ledee = 33009

\ \ N

\\\x---
T e5baf featureB

Figure 72. featureBv2 TIEZ/SHIER AL

BN FEHE

WEHBRZRY 7TEZATHRE - EERES— I ENFENN, BAENZzEEX . BABNIHEEA
B, REMDE BT - M FRENHATIRERHT, RERIMTEBI—MIFRET.

TERIES ZRRAGREME - MATENES— M T FFISIREE D . KIRNARIEZImMEY ., £
RE—TMERFYIN B FEHARAARHEFENZFLEMRMHTIR, MAZIRERNBAGEHIZEIRE IR SR
7,

S git checkout -b topicA
# (work)

S git commit

# (work)

S git commit

MEABRMERXERIXEIHESIR, A git format-patch REMALUBBEFEIFIRA mbox AKX HE - E
BE—MMERERRA—HBEFHE, #RXESNE—TENER, FREESRIEIANNITIEAE. EB—



MR EMER format-patch £ —HBFEMFNANRRRIERMRE TFIERRZIER.

S git format-patch -M origin/master
0001-add-1imit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

format-patch S <HTENHE IR T XHRF. -MAXEHIF Git EXES R, XHREFEKEGXF:

S cat 0001-add-limit-to-log-function.patch

From 330090432754092d7064da8e76ca5c05c198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

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

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

def log(treeish = 'master')

- command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
end

def ls_tree(treeish = 'master’)

2.1.0

A RIS LA T XA N RANES A EEERZESPETHRNES WRE --- T5HTFk
(diff --gitfT) ZEFRMXZ, BAFLERTLULRE; ERNANTHSHIRE,

AT HEMBFEERFIZR, (REEALUE XML B TR P s, WaLUBEHSITRFAEE, MEXAE
BRRERR KR, FHERIMLEF2aEERERITRSHMTAN “FRAN” FFK, FEMNE, GitiE
HT— 1 TARFEBIRET IMAP ZZXEMREIRI T, XeEHRERZLE, BRITRSETRUFEE Gmail &
E—MT, EEFERNFAFRFIEAHNKIE; oI UAEZFIREIR Git RN
Documentation/SubmittingPatches X#HH&TE T B—RYIMGHEFIIFHAIES.



Bk, FEE~

/.gitconfig XHHIKE imap Xk, FILUBE—RFIBI git config

MLRDFKEE—ME, REFHANEN], FEEFRREEXHNIZEERGXE:

[imap]
folder
host =
user =
pass
port =

= "[Gmail]/Drafts"
imaps://imap.gmail.com
user@gmail.com
p4sswlrd

993

sslverify = false

R IMAP IRSS

2SR SSL, sxEMITRIEERENE, host IERE imap:// MARE imaps://. HABLEK

B5Tha, FILMER git imap-send 4T FRTERTE IMAP fRS325HY Drafts X3!

S 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

EXNIIR, RRIXRESE Drafts SXfF&A, B AFRABEREA THEHIIR, FAIEREIESLYE

PEHHFED

BMOBIAN, REERIX

RAT LB — SMTP BRSZ 2B ELEMT . BEZF—#, FALUEIT—RTIE git config LR AHNIREIE
W, HEMRAUFeIGENTRMEIRE ~/ . gitconfig X4 sendmail XR:

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

YUX5ERfE, REJLAER git send-email ZXfRAGHAT :



S git send-email *.patch
0001-added-1limit-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

e, WFEEAENE—THT, Gt sHEXBFEN—BHEEER:

(mbox) Adding cc: Jessica Smith <jessica@example.com> from
\line 'From: Jessica Smith <jessica@example.com>'

OK. Log says:

Sendmail: /usr/sbin/sendmail -i jessica@example.com

From: Jessica Smith <jessica@example.com>

To: jessica@example.com

Subject: [PATCH 1/2] added limit to log function

Date: Sat, 30 May 2009 13:29:15 -07600

Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>

X-Mailer: git-send-email 1.6.2.rc1.20.9g8c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

St

XANERNA T IR BRI L MEATERER Git MEN—LEERNITIERE, MATHEPEEX ML
BR—EHRTR, &K, MI7TRINEESRMNZ—ELIE: EP—1 GitHB, MEaFEINEmRA—
CERRMENR G EEE,

P

(RT MABERME 5 — N RENTREZ SN, (RRIREFERT BRNALrTE. XeSEIANARIAER
format-patch ERFEE B F IR RZIXTREVHNT , SXSTE AR INRNEIZRASE D ST ARV TE S, B
TR EEMARE, E2FHITIIE. BHZWEIRFT, BFEEEMTMELIEREM KRS ITES .

TSR IE

MRIFEEPE FEES—EHMARA, RIFEXERHERERED X ——BEARZAMAAENIEIN 25

o XFEFHRIRFRAT, MRBITEEETENER, ATLURTRE, FEENEMMEERLGE, NR
RETFRAEHHTITENREAN DR BE—EENRF, i ruby_client REEBRLHEARMENE S
¥, XEFAERATNERMFE, UWEERNEAZTIE, MENEFE —RIESAXEDZMHEHRRTE, L



% sc/ruby_client (BEA sc @RBAZIM TENARTNEE) o RNIZICE, AUEROTARET
master 92 B SS

§ git branch sc/ruby_client master

S E MNRIRERS AR LR BT 59 % ERYIE, BILUERA checkout -b 1.

§ git checkout -b sc/ruby_client master

REMELESFRIIATRNTEMARXMIMEL X, HEEREERESGHEIKBASZRET,

Rz A 3 B iR 1 B9 #h T

WNRIRET BB FHREINE T — NEEESHNTENM T, FEEEENAIES PTG, BRMHNA
ZAN TS %: A8 git apply, SEMEA git amo

R apply S SRE#T

WMRIREN T —MEA git diff H Unixdiff &5 (REFFEAXMAR, BEART—T) GIEMNANT, o]
BUERE git apply S RNA. RIZIMMIGHTRIFET /tmp/patch-ruby-client.patch #, FJLUXHERN
BT

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

XRERTFERFHIXM. ©5i81T patch -p1 LRUAT/LFE2FHE, BEXMANEM™E, 1
T patch Kit, TEREBZEZIRMILEE D, ShaeidE git diff MIUXHFHERAYSCE R, BIERF
B RRE, Mpatch WA, &fF, git apply <SRAT—M “2EEMA, SNHMEEHEE (apply all
orabortall) ” BUEEL, BT RELBRBEHRNAMTEAMNAR MRS, Mpatch JESSBFNT X
HRE D NA, REEMVIEERERFE—ILREGENRS, S4KE, git apply ss<LEL patch EH
8%, #B, EFINRIBRR—EEITZE, MBEFNEFHEIATASINRNEN.

TESCPRN 4N T B, RIERILAGER git apply KIQE#N T & B LURFIR A ——BI3$4h Tiz1T git apply

--check #5%:

S git apply --check 00601-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply

MRKBEFEwL, WZATRILURFNAE, MREEXNT, ZHaESU—TIEZRPRSRE, FRAFEEN
R R AR AR ERE,



fEM am G LRI AT

MBHTHEREBE— NGt BP, HEHBENEFHE format-patch (S REMK T, XEIEIRIIIE
STRBEMEN, BAXMHTHESTEEEENRREEMRMRESE, MROIEENE, BERMRREFEH
format-patch MAR diff RKAMEMHT . MAEFERXNHT, RANDER git apply 5%,

EWNHA—1H format-patch s ¥EMBI T, (REIZER git am i, MEARNRBESR, git amEART
IREY mbox XHAMAER, mbox @—MARERENNAXGHEFFE—HZ B FHBHE S RIE R AR
e HEABMERUW IR

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

XHEKLHMZIMAEEZIB format-patch ss L4 EIF 8117, MENEHLR A mbox BFHERHETN. 4R
B AR git send-email R4 T AR FERAFEI VARG IR, REBRILUSE THA mbox BIBIXHF, Z

&% gitam sstEMIZXF, ESNAEFESHAET.. WRIRFIEAETE A IR REE 2 H ¢t
RFA mbox BIHIX M, REEEBRH—RIIMTITEAED mbox X, HFA git amam<RKEN—RK

i A,

AT, WRTTEAE I format-patch £RAIFT XH _EEFIZEM Request Ticket FIESIBR S, RATLULE
HREFRIAM, ZFEES git am RNAHT:

S git am 0001-1limit-log-function.patch
Applying: add limit to log function

MIBEHTRIFFIMNAE, HFEAREMEET —MERR. HPEERES KB TEFHRALE0RY From
# Date FER, R3THBMENE Subject MEPHFIEXRAT ZAIFIAR, tbal, MAEEIB mbox RHlEE
RRATR R B X AFAY

S git log --pretty=fuller -1
commit 6c5e70b984a60b3cecd395edd5b48a7575bf58e0

Author: Jessica Smith <jessica@example.com>
AuthorDate: Sun Apr 6 10:17:23 2008 -0700
Commit: Scott Chacon <schacon@gmail.com>

CommitDate: Thu Apr 9 09:19:06 2009 -0700
add limit to log function

Limit log functionality to the first 20



Hep Commit EERTHENATHIAFM AT BBTEl, Author 5 BNIRTAN T MIRVEE MR I 2
8o

B2, BHETEIRFMNAT . XEIFERNIRHNEDZMEIBAH TN ZHEERS, WEITRERNXT
TR T EMIRERNAHT . XMERT, git am #EFIREH B IBEIRERMTA:

S 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 06001.

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".

TR ETEE B REAI S HERIINARITIE, MAAEHARNEHHTERE—1, MIRRRNENFER
RAEE L thR—HH——BIFohmiBARE SRR AR, EEFMIIXH, Z/FiE{Tgit am --resolved
BEENAT—THT

$ (fix the file)

$ git add ticgit.gemspec

S git am --resolved

Applying: seeing if this helps the gem

SNRIRFAEE Git EEB A UEME RERV A TR R AR, (REJLITELE -3 EIRAE Git ZHHEIT=FEH. %
ETEVAH KBTI, EAMRATEIRATRHRRH N ERERAEERE, XFMEARLR. MR
HSEEBMERXAE——LL A T BE T E N AHERN—PLABEE -3 BTN FNAE AR T 2EMA
BHNER

S 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.

Eban EEXMER, REZFMELENAIEHFNHT, NRKE -3 EHMNE, XEERRMEZEFET—THR.

NRIREFEFMA— mbox XHENAZMT, BAIUERERATETanes?, XHEESMHT ZH, ER
FEARIREE BN AZAT



S git am -3 -i mbox
Commit Body is:

Apply? [yles/[n]o/[eldit/[v]iew patch/[a]ccept all

XEMEREFENHTRENREA, AANMETUENAZAEESIERNZNAT, FERIELNAZT,

HEMRBFIERXBFAEH THRNAHRRENZFZE, MM UERRE URMNFEEESEIE KNS
XHET

HHiTiE 2

NRIRHSIIE I 7 HCRIRAE, FEMERERXTETENR, ZERRAEER URL MEEERNITED
RIELENR, AR LRERMA—NEED S, HEERMHITEH,

Eb3n Jessica MRRIXT —HEFHiH, ABRRBEMIMRAERH ruby-client BZHE—NMRAERHHII
g, AT MKzThEE, REILGERMA—NIZEN ST, HESHIGH:

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

NRMBREBHHA— T DZPEEF—NMEBEE, AAZABLREFTENZT, RIA] UEZHT
EX R #e i #84Fo

XN FESMAKBEEIERZRER. MYTFRH TIRRBNNTEIE, EXTENA4RE SRS ES,
FUrIEHITIZ D STHIMGE, ERBFEMFRIZWARESLLREN, REMEASREMANLGE N RIEH R4
THIZEREN X, AT, HEAMNEERSE—EEE LIUEMXET F——XRARE LR T RN RRE
ARG

XA RNFZ ML RZ2IMA LUERFERRAE. BARBEHPRIERSLIR-E, E2IRERM AR LIE
RETRHHLERNEFB—NMIE; FrUGt IINEIT=HEH, FFERM -3 &0, MEAFEEOH
T RETEMRTEARIARIIE R,

WNFIHFEMENETE, NRMRERARE XA LAEEIERIE, (RAILXTZIERAER URL B git pull
Lo XEMIT—M—RIERVNEY, MAZKIZ URL FHITIESIA:

S git pull https://github.com/onetimeguy/project
From https://github.com/onetimeguy/project

* branch HEAD -> FETCH_HEAD
Merge made by recursive.



FRESINT ML RS

MEZBF T —MESEMATIIEE D2, MEMRILUREMEMIEEN] T, ATEMTEFHS, UEFR
CEERHESHANEDZFASIARENR,

—ARKYL, RRIZITIZD XA master D2 HARBENRHAITINE, BEEDZZFFFIMAN --not i&
1, fRA]LARERR master 23X RBYERAZ. XA ZAIEAI master. .contrib AR —HHY. RIKTIBAE
MRRIET T, AUREIET —1N&M contrib WX HAEH ERANT, RAJLUETT:

S git log contrib --not master

commit 5b6235bd297351589efc4d733167T0a68d4841118
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Oct 24 09:53:59 2008 -0700

seeing if this helps the gem
commit 7482e0d16d04bea79d0dba8988cc78df655f16a0
Author: Scott Chacon <schacon@gmail.com>

Date: Mon Oct 22 19:38:36 2008 -0700

updated the gemspec to hopefully work better

FEMMNNNES (diff) .

MEBEERZEEDZEAZ— TP XEHNTE diff, (RAIEFEEA—TMELEFEIRITRSE ERIIER.
{RETRE= B!

S git diff master

XN — diff, EEAEATERINNEERN, NREMEBREDZZE, master DXZAFIEE
T, IMREHNERMNZE/BELERT. XZAN Git SEEFIZFMDZS naster DXHRRIRBHITLE
8o LLWNIRIRTE master RXHPEENXHERMT —1TRE, BAERILWRHRBOERE LEMEEIRER
MR ST X—ITHER T o

NR master DRZEIREFIE DX ERAK, EXZLAEMREN; ER—BERIMIXNAEFTETIX,
EREERS = ER diff &E EEAMGEERSED XHEFMARBEMNN, HEE master OXXFTIRE AR R

MIFEEREBOENARA, KM LNERED ZFIRMNER ——BMEZD X5 master 7 EHAESIN
I, EXREER, RBEEILL Git WHMD X EERFNRR 5105 master 2 XBE M QB FHTLL
o

MEARNAEHR, REIUUFIARRHEQHEE, HANHEHEXET diff <



S git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfecbelcab49
$ git diff 36c7db

PR, XACELLERRRML, FRLA Git fRft T —MEbRERMI AN ZRiBE. WF diff sy, RAILiEd
£ ..  BFF T OXBERNEZDZHNENRRSW DD VHEEHBLHITIER:

S git diff master...contrib

RS NE BRSBTS S5 master HFAVHERBSEE, RHZRNIIE, X NEARER, MZED,

BN TEES#E

RN ZPAEN LN ELEEFESHANERETLN DX, ETRNDTERZWNEHITES T, 1t
s, ®BE—NEER, MEEREENSEIERARERMINIR? MPEFERSE, RIS EBEP—I
7o

aHIER

—MIEEBRENTERSEREIESHHE N\ naster 9%, EXMIBERT, master 7 BENRBIEEARRR
T, HIPEREMIEDZNIE, EZES T EMAMTEHNIIERN, RBEEHIEN master 9%,
ZIERFES MR, tRE. NRFBIIRSESSEMN E2ETHEDZWNIRRFE. HENBIRD 5!
A ruby_client Ml php_client 9%, #HEFH(1ELEH ruby_client B, ZE&H php_client &3
¥, BARRAERBELR e HFEDZ 2 E. BT

C1 ~- c2 - C7
o - o - [
o o -

Figure 73. B & FH LD ZHIEX T L



C1 - c2 - c7 - c8 - c9
R -
_——'-"'f
5 <-— 6 -

php_client

Figure 74. EHF MR EZ 2 /5.

XUFRREBENTERT, BERIVEEKX, HERE, FYECSASIANNIEENERN, ERESHRA
o

MRMFHIMBEFEEE, MAREIERAMMREHENT. EXMERT, RIEPHIKADS, 2512
master #l develop, master A RAEHE—NEERENRETLENASEH, MAAENHABSELESH
N develop B3, MEMRXM NI EEREIREREEFR, BRFESHMBEDI XN (GHFED=
Ale ), {REBNIZEFHHEN develop 732 (GHIFEDNE. ) ; SITIFERGBHIE, AR master o
PRHAZIBZIRER develop A% (—REHZE. ) o

develop

C1 -+ Cc2 -+ C5

™

C3 -—— C4

Figure 75. &HHF 457 3% F1,



develop

C1 - C2 - S -4 C6

I e

Figure 76. EH It 57 Z /5.

T2 T

C1 - c2 - C5 —- Ccé

™ v

C3 ~-— Cc4

o

XY AR EMNARAERS, BEe] L E master 9 UWERHMNEERASFRFER, tLauttea
SEZHAAMN develop %, FEAUYT BXMER, #iP—MNEREIESHI—ENEES . HiZH
SHRBEREFESNRZE, BEEHHEN develop 9% ; L3 —E&EE], WINEREZG, BELURHMN
FZFH N master 935,

Figure 77. — XX Z/Fo

ABEHSHIER

GitmBEEamMKEIZ % master. next, AFHIEMN pu (proposed updates) FATFHIFIEREEE
TE (maintenance backports) Bymaint 737, JEAEBIFT LIESUAEMZ FIFAN BRI A NN S =
(W BEEFN—RTIFWEHMBFTRED S, ) » ZEMMFEDZTHITIRITE, KEERTELERS
H, HENFEEZITF. LLMWFEDITEWEH N next 0%, ZEZD I WHXESHRE AT UEE

BEI—R%.



C1 -t c2
k C3 - c4
C5 - C6
c7 - Cc8
c9 - C1e
C11 - c12

Figure 78. B2 Z09— R JIE W ST Bt Y- FATH £ 775
MRBEDXFBRES T, EVNSHHANpu DX HENTEREZE, SWERH N mnaster 9%, XE

k& master OIRKEHITRE, next NXMBREWEE, M pu IZHNBELLEITE:

oo -
~ W=

o -

\

1

Figure 79. 1§ STt BItF £ 7 T H N KIIB & 732,



MDD XRERH N\ naster NX%G, BSWMREEFRIFRE. Git IEEA— MM EL—REHFIRELR
By maint 73T RIBMAEBET KAV T AR SR Fit, SfR%E Git REEZE, maBlt
A2 AT ZIE A ANARM RN AR EID S, RHBND%, BURTIREES M, HEFBENW
BTN, NTH4HPERR, XESHURNTERESBelEEMITIE.

TESHETER

AT RIFEMMIRASE, BL4ipE TSI master 932 EXTEOT RN T IE#TEENKE, MASEE
BHEHEH, SR TEMIMIZPNIE, HERAEEREESHE, RAIUEZSZPETEESGS,
EYET master 9 (HE R develop F9) HEM EEHMWIEENR, NRERIBEAE, (RE] LIRS
master 7%, REFH—MEMENIMBERRAE,

F—MRE SN TIRREB R EM O A ERRE. Git PRHFERMNTIHFIENE RN ER, ERIRNZ
R T, ZEZHFHERNAZEM DX Lo XMARNEMIABSINFIED IPHEMER, HEFES
SXPRE—MER, MIFFEETEERRER. #0M01F, RIKIFBIBRHEEM:

0b743 -+ abb4c -+ f42c5

™

e43a6 -— 5ddae

Figure 80. #:1%2 FIBI T B E o

INRIRFERHRR e43a6 HIBYE master 3%, RAJLAETT:

$ git cherry-pick e43a6fd3e94888d76779ad79fb568ed180e5fcdf

Finished one cherry-pick.
[master]: created aBa41a9: "More friendly message when locking the index

fails."
3 files changed, 17 insertions(+), 3 deletions(-)

XIF AN e43a6 HBRENEN, ERENNABITRRE, RERFEI— TR SHA-1E. IAERRASE
ZTRXAE:



@b743 - abb4c - f42c5 - aba4dl

ed3ab 5ddae

Figure 81. #4514t 77 5s B — TNERIFHIL L
IAERA] AR X MFIE D2, HEFFBRABREZ

Rerere

MRMREHTARENGHREE, J4P— M KENSMED S, Git RER—IUM “rerere” HINEERE—L
.

Rerere 2 “EABICRMPEMASZE (reuse recorded resolution) ” MEEB——E E—FhE L PRE RIS
%, LEH rerere BY, Git BafiP—LHIIEaH ZRMNZEMNHRG, Y Git KM ZAELBETRMAY PR
B, ERERZINEBESE, MAEE(RIT,

XNMEEBESHNE D — M EREEINAN— <, EPNEEIRINE rerere.enabled, IBERELBEE
eI LT

$ git config --global rerere.enabled true

NAESHRHAT -RABERRARNEGHY, MRAEBSWICRERET, UEZEER.

WMRIRFEZEM rerere WEFRE, {REJLUER git rerere &8s, HEMFABERN, Git 2KNEMRS ZHIE
E, 2RI H—MYRE— PRBXMCEIRHFRDR (REY rerere.enabled RISE N true K& H
ohit1T) . EEETFHS, JAREFICRM, HRERRASEZMNEREFSINETSE. HINFE
Rerere FRIFRIRIT,

AE®BITIRE

HIRREHT—RERE, RAIERER T —IE, IFEZENEAN—MERXREFIUEREZ XA, (R
£ Git Zhil FEL TR T QIEMIRENEE, (FA—1HPE, NRRRAEBNTEERZMIE, ITIRERTIEN



ZRXEFR:

S 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

MRIFATEEL T, (RAIERBEID ZARZEZMN PGP AANEM, Git TIENAEIFECEMBRT X—RH,
H75AZRERAESLL blob RN EEMNNANR, HRN—TEEERZATIINRE. BmX—E
%5, BRIRAILUBEIEIT gpg --1list-keys $HIRFTRER key:

S 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  20489g/45D02282 2009-02-09 [expires: 2010-02-09]

ZRARAILLUEE B key FHiBIT BEi&Zi#84 git hash-object REIEE key BNE Git EIEES, git
hash-object s %M@ Git FEAN—1EEHABHH blob %R, HMAMRIREZ blob 35K SHA-1{E:

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

BEA Git PELBE1FR key AR T, {FLA]LUEBISE R hash-object sp<44 HBYHT SHA-1 B3R EIE—
NEEERTEIRE

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

MRIREIT git push --tags 88%, B4 maintainer-pgp-pub IFEESWEZTLARBEA. EERBRIFE
BIAFT LUEE MEREF EIZHIEY blob STRFH S NE GPG 3K ZE N PGP key:

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

MNITEILUERX A key RIRBFFEHRIEZIINE. b, NRMREMSEEREE T —LERMERE, AR
WBITiE1T git show <tag> RIRENE Z X FARERIHTIRE,



ER—1THES

Git PAFERE RIZARIER v123” ZXRMNBFFY, WMRIFEENRERM E—rRERIE, FAIUNHEE
1T git describe @3%, Gt RRAH—1FAH, EHRENITER. BERITEZENRHE MR
MR RZAIER S SHA-1 B :

S git describe master
v1.6.2-rc1-206-g8c5b85¢c

XEFRESH—MRIBSDESN, TSR H—METFT ARG R, SSirL, MR Git EM Git BHERIAR
REFRETRAWER, A git --version SpLHHMNERESILEMEY, MRIRFIHANERZBSME
—MrE, BACKRSRERESR, REFEARIIE .

AR git describe ¥ REATFEIMINE BMER -a X -s mWMEIENTE) , FAIULMRIREREHE git
describe 8% HE, ATHFRENMMEERSENBIR, HAGINENEMZEXAINERNSR. fRIELEE
BAXNFRFERFER checkout 3 show #%, BREXMEKBTFEHKRENE R SHA-1E, ELF—E—BEE®.
W, & Linux AR T RIE SHA-1 EXSREE—M, FEAULKEB 8 Y EET 10, SEUFIH git
describe HitH £ 2BELK,

BEE—REHD

MEMRAUEFE—MIRET . EF—4EBEMEALERER Git WA a1 E— NV IRRII, (£H
git archive <MLL TE:

S git archive master --prefix='project/' | gzip > 'git describe
master’ .tar.gz

S 1s %.tar.gz

v1.6.2-rc1-20-g8c5b85c.tar.gz

MEBEARXNEEEREE, thetn] UISERINIE SR RIRE, R LSS AR eIE— zip £
4861, {BULBIYREIZMA git archive 88415 --format=z1ip %I

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

WMEME T 2REHI— tar BF—1 zip €, AJLRE LRI LE LB FERBIRZ & IEL Al

HfERR3Z iR

I B AHEBA AR5 R BT BRIV B A £ T HARIAT . A git shortlog a3 AT LAREER—17
BEMLEREHBZETEFIEANSHNENASE (changelog) XX, ERMRATEEENAEIRHITE
25 tban, R E—REHBRBMZE v1.0.1, MATENGSE UL H EREHUKAERRZNELE:



$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (8):

Add support for annotated tags to Grit::Tag

Add packed-refs annotated tag support.

Add Grit::Commit#to_patch

Update version and History.txt

Remove stray “puts’

Make ls_tree ignore nils

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

XMBENSEEIET B v1.0.1 LRRIFIEIRES, HEELRREEDTA, MuUllBIBFIHEEERLR
EEFI=RS,

IS

fREVERE B INMLER Git ATME M TIRA. iR HCHITBRAEMAPIITE T, HREMRMAT — B
Git FF%&! T—Ed, MEIFEMAERMRRASAITH Git FEERRSS, GitHub,



GitHub

GitHub B& AR Git IRAFEER, BT LEANARXENHBRBSIEHITHNF O, KED Git RAEEFELE
£ GitHub, RZFRIME A GitHub LI Git 11E. [HBER. REFEEUREESEE. Fill, REXTZE

Git FFFIM BN ERZEN 7D, BMRBEZWMER Git, MFRAERMS GitHub 13208, FRUXIKAR—TE
FHF SN =

AERICASROEER GitHub, HATEFESMNENEMMEIEWR, . SIRMER Git A E. MEFHER
ARVIB AR U R INfAEZ I AMIRE S B MEEk. GitHub N4RIZEONIR Z a8 XLAREEE B VE
TRo

NRARITIAER GitHub HE EH OMIE, HESBERETE GitHub LENTRE#TAIH8ENME, FLE
IEBEI Git T2 X—,

EOBAZE

FEIR—R, RARZFHOMIE—F, BHPENNFERMENEMAE, HFERI
BRENZOLEBE—EEFEN, BE, NRMEEXLEHENERREY, ABHEL
RS A ERTRVEE.

WARNING

kP evelZMECE

RATREMNE —HEREE—IREK,. BRI https://github.com, EFE—IMRESANBRE, &
— NEEFHREHIIANED, mEEE ‘Signup for GitHUb® 'BYREKIRHRNF,


https://github.com

Use at least one lowercase letter, one numeral, and
seven characters.

Figure 82. GitHub ;£ Z

MR T—NRERARTHNENE, BB UERBEX N NE. GitHub R4 R HAVERiH
HERIE—HIIEER . RIRERAVERFEHITIVIE, XEBIFEEEN (HMSETEE THIIXR) -

GitHub JIRBIKFIRIL T EINEE, REIRMWREMEHELAT (B ABREIRN
NOTE  R) . GitHub BN RIALILIME —EHE NAETE, FIABETS XS

R FRA LA Octocat EIF, fRIGHKEITHERIIE. WE, REBLMETF T A GitHub RYEZ T 1F.

SSH iid]

WE, fRTEA R https:// Y, @IRNINICIZIIA R 2 ES 7R Git A E, B=E, MRNEE
~EWE, REEFFEEIM——RINZNEIZNKA AT LS fork HETE, MURHEXIAITE SRIENR.

NRIRSIGAER SSH izdz, MMFRERE—TRH. WRIFKBRA, 5% L SSH A, ) EAEAELA
AUEHEF TR IR E



L tonychacon +- [ & B2

Figure 83. ' Account settings’ '{##%.

SARRTEAEMIERE ‘SSHkeys' '&F43.

!:L' tonychacon Nead help? Check out our guide to generating SSH keys or troubleshoot common SSH Problems

it SSH Keys Add SSH key

Account settings
There are no SSH keys with access o your account

Emails

Motification center

Add an 55H Key

Billing

Title
SSH keys
Security

Key

Applications
Repositorias

Organizations

Figure 84. “ SSH keys' 'i##%.

EXANTESTL “Add an SSH key” #%&Hl, LRIFMAHE—INRZE, IR ~/.ssh/id_rsa.pub” (FHEBE
XHEERF) RNPEXGHNARHMEINAX, AesTE ‘Addkey’ '

HRGIREY SSH ZIBR— M EEBISHENRF. RAUAS—EBFERF ((Flm, “HH

NOTE  winremmy siZ “THEKS %) , WELSEE BRSNS SEBRS,

5
~

T—%, NREEE, FRALEERBLGIRRIRERNE R, &%, K2 ‘Profile’ ##&m (&£ ‘SSH
Keys'tr&m tFA) , mifi  Upload new picture’ '



1 tonychacon Public profile
Profile

Profile picture
Account sattings Upload new picture
Emails You can also drag and drop a picture from your computer.
Notification center Nama
Billing
SSH keys

o Email {will be public)
Security
lications

i URL
Repositories
Organizations

Company

Location

Update profile

Figure 85. *'Profile’ 'f##%.

BANERE T AR ERN—1 Git BIfF, B ZEER UNE#ITEE,

Crop your new profile picture

Set new profile picture

Figure 86. #5535 15



W, EMNGEEREMSSNMUE, AEAUEMRIAR 25 UE RIS,

MRIRBELIE KGR EEZE T RITH Gravatar £ ERRS (Wordpress KFEEER) , FRAMKFERAX XK,
Ak, TR AREHITX—FTET,

BB {3tk

GitHub fEF AP ERAF#BAL X 7 Git 132, WIRIRTEE SRR PR T S M fFitbit, HE GitHub ATLAUEHM
REMEEER, MRETEENERN Emails 335 R INIREE RIPTA BRFEthL,

1} tonychacon Email
Profile Your primary GitHub email address will be used for account-related natifications (e.g. account changes and billing
receipts) as well as any web-based GitHub operations (e.g. edits and merges).
Account seltings
tonychacon @ example.com
Emalls y  Primary Jf Pubic |
tchacon @ example.com Setas primary [
Notification center
tony.chacon @example.com Send verification email (L]
Billing m
Add email address
SSH keys
Add
Security
lications N
Applcations Keep my email address private
A ] We: will use tonychacon@users.noreply.github.com when performing Git operations and sending emall on your behalf
BPOSIHoNes

Organizations

Figure 87. 7SR 14 #111E

£ AINER I RFATRI B R —ERRBPRT, TREBRtbIE @I IR, HERIKENTEMIE, XEK
AU SRR EIFMERENMEE, F M utE@II0IER, MIREENIE, TURHIRENTEMI, &
E— it RAREIIEIER, XEREMRFEFHIRENTEMUL, & GitHub AIMAERRAERHNERIRRE
BEETXEMIE, EMSFEERIIIREIKA .

A

&ia, ATEINIZ 2N, MENNIRERSRIE, BEHN “2FA" . P RIER—MA TR ERIREIZDHK
HMHE RS XELRIIENE, NESLT[URMRT. ABRIEIE, GitHub ZERIRAMHRRERIE
WE7G0%, X, BMEER—MREEK, REEHBFLEIHRIMRBIKS,

fRAILATE Account settings DIEIRY Security 4x& 51 % Two-factor Authentication & &



4> tonychacon Two-factor authentication

Profile

Status: Off X
Account settings
. Set up two-factor authentication
Emails
T (3 Two-factor authenticatior int. Learn more about two-factor auth at
0 1 center
QUISCIECN Dpri GitHub Help
Billing
S5H keys
g Sessions
Security
This is a list of devices that have logged inlo your account. Hevoke any sessions that you do not recognize.
Applications

® Paris B5.168.227.34
Repositories

Your current session | =
Organizations Safari on OS X 10.9.4

Location:
Paris, lle-de-France, France

Signed in:
Seplember 30, 2014

Figure 88. Security ¥ 5IHHY 2FA

mifi~ ‘Setuptwo-factor authentication’ &, REZFIRETNE. ZREAIFITEEESEFERIHEHFF
Yl app £RCHEENES (—fp ‘BFAEE—XMEZES ) , BRE GitHub &3 SMS ZiX5iBNE,

HELENAAE, REETSEAE FA, MKAATEBRS, SRER GitHub FIBEERAERERY
MYTEBITE,
*J 15 B {8 th ST R

KA BERIUET, MERMNKT B—LEEFREBIRXIIIA T E Mt ST BvAIR,

&E (Fork) 1H

MRMMBESSEATE, BRHKEHENR, XEFATUNXMREHT KE” . IKENTRDZE
15, GitHub BErM=EFEEZE— 2B TIRHNIMEERIE, BREABHEENIR,

EMET, “fork” B—MEXiE, ENERMAEFRNEEORENSRARE, HECIE—
NOTE INESEUEH, FREINBEMIREMES S, T GitHub, “fork” IEMEIRE M =B EIERN
TEEIZ, XPEIAAVFIRUA—FEF RIS T H#H TS,

BEIXMEI, NENEEEFERECEIERPAMEITTIEVIRAL T HEENR A7 LUKEX T
B, BEOEREIREHNTMBRIATR, HBEIEESHIER (Pull Request) KLY ENHNIRRAE,
TXHENZHMRA eIRT SHEKRE, MEAB— A HEEREARIR, HENEEEMITIE UL
WERXER, BEEHMEREENEREFE, HRINAXEERAURE H IR E,

RETLUBE BT ETEA LAR “Fork” #&H, RIREXTHH.



¥ Fork

Figure 89. “Fork” #zifl
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https://github.com/schacon/blink

schacon / blink @wWatch- 0 %Star 0 YFork 0

W oranch: master - blink / blink.ino = &

<
E schacon on Jun 12 my arduino blinking code (from arduino.ce)

@
1 contribulor

o
25 lines (20 sloc) 0.71 kb Aaw Blame History [& » &

A

int led = 13;
wvoid setup() {

pinMode(led, OUTPUT);
}

vold leop() {
digitalWrite(led, HIGH);
delay(1eed);
digitalWrite(led, LOW);
delay{1eed);

}

Figure 90. 78214 11 5Tk BI T 5

BREENEE, XPMMBRIRAFIERS, BT 3R 1 D —REIF—&, FRLOEERIIRSEX D
B, HRENENRBRZAXINE,.

B, B “Fork” ZHFRREXNIMENEID, HIVEANAREZRE “tonychacon” , FRLUXNINE &)4sHY
PiaiitE: https://github.com/tonychacon/blink ., HATPEERERAM, SIE— DX, BHA
EE.II; H_):E';I_J'E&Ej.ﬁﬁ EI G|tHUbo



$ git clone https://github.com/tonychacon/blink @
Cloning into 'blink'...

S cd blink
$ git checkout -b slow-blink @
Switched to a new branch 'slow-blink'

$ sed -i '' 's/1000/3000/' blink.ino ®

$ git diff --word-diff @
diff --git a/blink.ino b/blink.ino
index 15b9911..a6cc5a5 100644
--- a/blink.ino
+++ b/blink.ino
@@ -18,7 +18,7 @@ void setup() {
// the loop routine runs over and over again forever:
void loop()
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage

level)
[-delay(1000) ;-]{+delay(3000) ;+} // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
[-delay(1000) ;-]{+delay(3000) ;+} // wait for a second

}

$ git commit -a -m 'three seconds is better' &
[slow-blink 5ca509d] three seconds is better
1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink ®
Username for 'https://github.com': tonychacon
Password for 'https://tonychacon@github.com':
Counting objects: 5, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 340 bytes | © bytes/s, done.
Total 3 (delta 1), reused 0 (delta 0)
To https://github.com/tonychacon/blink
* [new branch] slow-blink -> slow-blink

@ RRE BRI BI AT R E 23

@ EIRLBEEXIOX

® fZeR s

OF vi-b>'6)

G FRohE X E D H

® Ry ZHIEER] GitHub RYEIZAH



MEE GitHub EEBZAINIEEIZA, FIUEER GitHub RN EHN S X, HEERT — 1M AKHNEZER

HiLFA R LI ERATRIRE, HARIMBEIESHIBER.

fREA LAZ] “Branches” (%) TEEBENZHEIREGHIEK:

&>/branches

tonychacon / blink

forkad from schaoconblink

Example file to blink the LED on an Arduino — Edit
2 commits 2 branches 0 releases

Wour recanily pushed branchas

I slow-blink (less than a minute ago

[ branch: master =  blink / +

This branch is even with schacon: master

Create README.md

[El README.md Create README.md

[E blink.ino my arduino blinking code (from arduino.oc)

[Z README.md

Blink

This repository has an example file to blink the LED on an Arduino board.

Figure 91. &H 1K1z

https://github.com/<BEF%&>/<IH

@ Unwatch = 1

E——

Pull Request Compars

latest commit bbcBefobze [
4 months ago

4 months ago

# Star 0

Y Fork 1

<» Code
[ Pull Requests o

Wiki

4~ Pulse

+h Graphs

¢ Settings

2

You can clong with HTTPS, S5H
or Sulbwersion. @

[ Clone in Desktop

< Downiload ZIP

MRMRE TINMERIR, MBI —ME, EXER(NTATUXNSENESIRENER, ILENREES
FE— TR E, BERRIERES NEHERNERE T FHENER, XEILFERANTAX AN

DUafthpym B wRFR, HARILMZERSHIER.

EIRTFRAEAEBE It E DX PP “i5k” (ahead) BYIER

5 Z ARSI L.

(FEZXMFHR

— ) URFIBEREREFHR



tonychacon / blink @ Unwatch= 1 Star o YFork 1

forkad from schacon/bink

iy} schacon:master tonychacon:slow-blink Edit

L]
Three seconds is better I
Write Praview [T Parsed as Markdown £} Edit in fullscreen '
« Able to merge.
. . These branches can be e
Studies have shown that 3 seconds is a far better LED delay than 1 second. automatically merged
1]
hitpstudies.example.com/optimal-led-delays. html
A

1 comm I 1 file changed commit comments 1 contributor

ly Commits on Oct 01, 2014

‘} tonychacon three seconds is better
Showing 1 changed file with 2 additions and 2 deletions. Unified  Split
4 mumm blink.ing View -

/i the loop routine runs over and over again forever:
vold loop() {
digitalWrite(led, HIGH); // turn the LED on (MIGH is the voltage level)

- delay(1888); Jf wait for a second
+ delay(3088); Jf wait for a second
digitalWwrite(led, LOW); J/f turn the LED off by making the voltage LOW
- delay(18ee); /f walt for a second
+ delay({300@); /! wait for a second
}

Figure 92. &H 15K 6 TIE

HIREE T “Create pullrequest” (BIREHIEK) BEiHE, XTHENHEERSKEI—FESXNEIH
BHIERTIE RV HHEATREE.

BAGHBERERZETRE EFFELTINE PRXMEINRIEE, ERUERBED
NOTE RFHEMERBRETEFo AANGHIBERTERI/E KRARTUMNRNARE , EHEERA
KEVHE NG ERIFR, MARBERLMRER.
FRASHIER

Wz, MENEEETURIRNNIHEHE, ELBERRARITIL. EXERIMAFMRERXRF, B
EMAAELLITIE KBS A L R = YRS E) R K — £,

ETRAgEBTEFHEHTER, MEHNE 25 Git PRI ITIERIZARE, BR7E GitHub, XLEH



T L. MBENRABERUEERN, RF

schacon / blink

Three seconds is better #2

tonychacon wanls to mange 1 coOmmil M0 schecontasiter MM tosychacon: slow-blink

¥® Conversation @

< Commits 1 (%) Files changed 1

Showing 1 changed lile with 2 additions and 2 deletions.

4 HEEE  biink.ino
gz :
£ the lesp rowtine funs over and over again forever:
woid loop(} {

digitalWeite(led, HIGH);  /F twen the LED on (HIGH is the waltage lewvel)

- delay(leed); Jf walt for a second
digitalurite(led, LW); JF tern the LED off by saking the voltage LOW
- delay(1008); JF walt for a second

)

Figure 93. 31 & B K AR E—17% FiF30

BRFER—1T, MAIUXEEARITIC,

@Waltch= 0  HStr 0 YFork 1

+2 -3 EEEN

o Show notes  View [

A the loop routing runs over and over again forever:
void loop() {
digitalwrite{led, WIGH); // turs the LED on (HIGH is the veltage level)
+ delay(3eee); Jf walt for a second
digitalwriteled, LOW); M tura the LED of f By saking the voltage LW
ﬂ-r delay(30e@) ; Jf walt for a second

Write Preview

CI Panssd ss Markdown 1 Edit in fullscroen

| befeve it would ba better if the light was off for 4 seconds and on for just 3.

ng & dropping, selacting tham, or pasting from tha

=

HfIPERRTILR, RREFHBERNA, UKRFRBEREXZE (Watching) X MhRAERIA P EH S ELER,
BF2) I REEFRIOAEBEOXTULE, WE, R Tony BABEFEHHREE, MIFSWEIXFR—EH

5

Re: [blink] Three seconds is better (#2)

Scott Chacon <notifications@github.com=>
to schacon/blink, me ~

In blink.ino:

> digitalWrite(led, LOW);
> = delay(1000);
> + delay(3000);

10:55 AM (18 minutes ago) -

{f turn the LED off by making the voltage LOW
/f wait for a second
ff wait for a second

| believe it would be better if the light was off for 4 seconds and on for just 3.

Reply to this email directly or view it on GitHub.

Figure 94. 181 BB FHE 1 & IXBYITIC1EHE

[}

BOABREESHIBERPLARITIE, F aHiEkiTienm BERNTUEIMBEHEENETABARITIES, H
FITIRXE T 7T E&RiTie. RANERHRTEHABREIERESPERER,



Three seconds is better #7 Edit

£
m tonychacon wants to merge 1 commit into schacon:master FOM  tomychacon:slow-blink
©
¥ Conversation 1 © Commits 1 @ Files changed 1 +2 -2 EEER n I
0 tonychacon commented 6 minutes ago Labals
Mone yal
Studies have shown that 3 seconds is a far batter LED delay than 1 second. A
. Milestone
http://studies. example.com/optimal-led-delays. htmi mn
Mo milestone
4 three seconds is better Assignes s
Mo one —assign yoursell

<> [ schacon commanted on the diff just now
Motifications
blink.ing View full changes

@ Unsubscribe

o
EHE

digitalwrite({led, LOW); ff turn the LED off by making the voltage LOW

- delay(1888); ff wait for a second
+ delay(3000); /f wait for a second 2 participants
E schacon added a note just now Owniar

[g Lock pull request
| believe it would be better if the light was off for 4 seconds and on for just 3.

Add a line note

@ schacon commenied just now Ohwirar

If you make that change, I'll be happy to merge this.

Figure 95. &H1EK 11 1C T E

ITESIERE AT LAE BN BELL BN I EREh iz R B, XUEB—MHREMINER. MRIFERANZEETF
EREFHAITEOM, IREEBRNAEHITEHEFRIRRZEHIR, £ GitHub £, (RRFEFREREIREIS
S FRFHEXRDA],

NRTTBE TR T UL ERRIE, TIENAEESBRKENREE, SMMEEEN, BIBSMAE. FX
+t, RERXPE-TRENRE, GitHub IR EHAIBI= AT EE,



Three seconds is better #~

tonychacon wants to merge 3 commits into  schacon:master frOM tonychacon:slow-blink

¥ Conversation 3 - Commits 3 [fl Files changed 1

0 tonychacon commented 11 minutes ago

Studies have shown that 3 seconds is a far better LED delay than 1 second.

http://studies.example.com/optimal-led-delays.htmi

1} three seconds is better

o E schacon commented on an outdated diff 5 minutes ago =5z Show outdated diff

@ schacon commented 5 minutes ago Orwinar

If you make that change, I'll be happy to merge this.

[y tonychacon added some commits 2 minutes ago

& longer off time

1} remove trailing whitespace

0 tonychacon commented 10 seconds ago

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

}o This pull request can be automatically merged. - _"
- You can also merge branches on the command line. }“ pull
Figure 96. RELHYEHIEK

IRIFRFAEHIBERB “Files Changed” (BAHIXMH) &I+, RIEEEE “BEIN £RK — =2
XM XWEHBENZZEREFENFRENE, HEME git diff master... <7328 > s LHIMITE
Ro RATLUNE HESIN T HPLEARTE R T BES R TERRIMIR,

REEFER, GitHub SIEMMEHIBERETEEIEZESH, NRAL, BRE—MEHHITEHIRE
XM RIERI IR EE S ANRH B LB TESE S HEN A 2 EBR. Raif/E GitHub Bt —1 “JEiust
" (non-fast-forward) &3, BMEXNEFH sEE Rz (fast-forward) &+, GitHub RAZBIE—ITE

HiERo



MRMRFE, (REAJ LD TANAERMEH MRMEXNOZEHE master 2P HHEEE] GitHub,
X EHIEREWBE B KA,

XL AR GitHub B RN IIERIE. QIBNX, BETAXEIBSHBER, #1Tie, REFESRSED
X E#HITIENR, REXAREGHEHIEK.

TSR Fork
BEHREEENEFSE. MAUUER—MREERARRNS TR EHIER, MNRIREEMNEA

NOTE s ishae, MEMWRBAESIUR, (RELUEESSERRAR, HIEmaster HHIRR
ANAHE R R AR, AEEHET Fork® .
SFHIERBHM A%

Ba0, IA1FETAETE GitHub FEX—M B #1TREMITIE. MAERNIBLIR—LE/NKIT, ILIRATLL
EMAEMEMEREHIBER.

BAEHERBIERF T

E—HEENER. WEHEHTUNNGHBERATLUENAT, si@EIHy&RIIENEIE 4T STmeE
E—F. KZEE GitHub BB R EHIERMN D X SR EINIRAR, HEEEESERF—HITEH.

XRNMEENER, BA—MKRNIENETHREREL, XMETHAHFIREHT RmEERE R, XfE
RLEFENATUERNE, HHXKFNNERIREEIFNAR. SEAMGHIERER T —LEAE, HAZ%ER
ENMHKEH T —ERBR, XM TRIFFFTEMKFRT, RAFERAEMRIAEERZH, XES
EHERMIIZA LFFKH 3,

EANHIF, (RAUEIEEE SLANEHIER, MEERITERELATEMNRERBRR— M HINEHIEK,
MR T HPRZHEEIEEN DR, NRMZEBREEEXNEHIERK, RA]LUSMAMEIX

ERE. REMTIER “Merge” (6H) BHlE, SBIU—MEHEIHERAXTEHIBER, FIAILUR
IR RRERITIEAR,

5 LiFFRISRAS

MRRHEHBKREATINREMRR T FEH, (FEEHITEEA RILMEIFENEHEITEH. GitHub
SWEMERETUR, LRRERNEHIERESEIENEH.

m This pull request contains merge conflicts that must be resolved. r

Only those with write access to this repository can merge pull requests.

Figure 97. FRERITFREH

MRMREBRT G FEHTTREH FNEE, MMEREEMND SO MEREMEE, XFEFERTTE
BRI TR

RERMI ERFERZ N, (RAILUBMHNDRXERI BRI XFE (BERIMIKELHNMRAERHN master



A%) , HEMRAUEGHBERD XU DZHRE,

GitHub ENARZHHARERERE—ME A, BETHNEL—TRENER: RNSEENEHLICRNER
FEHEH, BERTHIFHRE LERENHLIER, RN IFREENREREERZILHE,

MRIRBESH B SRR EHBERER A aH, (REERFRREERINN—NETN, HMZimHE
RE, GFENZHABTIRNOZHE, BEFRBNIREH KL EMEEEIRMER G HBRERND .

X MIFR, RIBREMZAN “tonychacon” BAFETIE, BIFERET — 1 8H, BEAHER
ST 0%, TUERERIRAX NAEIS B,

S git remote add upstream https://github.com/schacon/blink @

$ git fetch upstream @
remote: Counting objects: 3, done.
remote: Compressing objects: 100% (3/3), done.
Unpacking objects: 100% (3/3), done.
remote: Total 3 (delta ©), reused 0 (delta 0)
From https://github.com/schacon/blink
* [new branch] master -> upstream/master

$ git merge upstream/master ®

Auto-merging blink.ino

CONFLICT (content): Merge conflict in blink.ino

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

$ vim blink.ino @

$ git add blink.ino

S git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master' \
into slower-blink

$ git push origin slow-blink ®
Counting objects: 6, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (6/6), done.
Writing objects: 100% (6/6), 682 bytes | @ bytes/s, done.
Total 6 (delta 2), reused 0 (delta 0)
To https://github.com/tonychacon/blink
ef4725c..3c8d735 slower-blink -> slow-blink

O BRRAFERINA—NinhE, HaRA “upstream” (L)
@ MBS

G BEDZHNAREH IR ZH

@ BEFER R



6 BH#EERE—1TD%

R T LENPRE, GHERBZEBNERHERNERSET#NEH,

0 tonychacon commented 2 hours ago

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

Q} Merge remote-tracking branch “upstream/master’ into slower-blink ==

Add more commits by pushing to the slow-blink branch on tonychacon/blink

This pull request can be automatically merged by project collaborators.

Only those with write access to this repository can merge pull requests.

Figure 98. &HIEKITE AT LU FIAMEH T

Git I RZ BB IRAI LI —EEE L LigME, RME—NETT +2ANIE, RAIUEMMEHBERD X
BRFELEBRIEN—RAR, XERERAEEME S,

MRMF—EBN D ZMEEAHRITEIE, RAIUXAMH, BEENENTAERTIRRIELRER T EHIEK
B9037. MREMANE T XM OZHHIT LB, (RSB TENK PIREIMRE, EXE, JER
[ERYZHEEXE] GitHub ER—N2 <, HHEIB—IT2HNEHIBEKRSIBIBNGHIEK, AREXHABNEG
FHiEKo

&%

R TR AR “RZMASIRIENEHIER? 7 o WS HARLILIRTE GitHub LRYL RS 51
HMRE,

FTEMINEIS EHIBERIWGER (Issue) #HITHESIBHAIE. FMENEHIBERMINEAETNEFHSE—MNE—X=
MRS, BEMHIF, (REERENAE 3 SEHIERM 3 SiE. WRMEESIREA—TESHIEKREGE, R
FETRRIERPRN #<RS> BIA], (REAILSES I BEMRAEENGENSHIER, NRIFEESIAH
tASHZARAER “Fork” RREREHIER, BN BFARB#<HS> , MRERERIREES, WA BF
R/ RBERH#<RS> o

HNRE—NIFo RIRFNN LMPIFRHNDZ#HITT TR, HALIZE—NMRNEHER, WAERIIFEE
ERHEHIERPSIBIENEHIER, HNENELES | A—NREHNTEFHEN— T2 FRNHE
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| schacon:master ... tonychacon:rebase-blink Edit

Rebase previous Blink fix

Wirite Praview D Parsed as Markdown I, Edit in fullscreen
+ Able to merge.
1 . These branches can be
This PR replaces #2 as a rebased branch instead. automatically merged,

You should also see tonychacon#1 and of course schacon/kidgloves#2.

Though nothing compares to hitps://github.com/schacon/kidgloves/issuesi1

Attach images by dragging & dropping or salecting them Create pull request

Figure 99. Tt &5 KHHIZEX 5| FH

HENMNEXTXPEHIER, HESBEULABTRERMXF: EEHIERTERENZXN5A

Rebase previous Blink fix #4

tonychacon wants to merge 2 commits into schacon:master from tonychacon:rebase-blink

™ Conversation 0 - Commits 2 [*) Files changed 1

® tonychacon commented just now

This PR replaces #2 as a rebased branch instead.
You should also see tonychacon#1 and of course schacon/kidgloves#2,

Though nothing compares to schacon/kidgloves#1

[} tonychacon added some commits 4 hours ago

(} three seconds is better

Q} remove trailing whitespace

Figure 100. 7 §HIEKRFERIFHIZX 5|
R AR EIEEERY GitHub st EIL Y, RBTTHENER.
90R Tony [EEXH TIREHIER, HITATUBE—MESIANRT, GitHub BNk MIEREHHERE

BHIERNEEM L. XEREEAEEXNEHIBERNATUEMRMIGRMNEHIER. XMEEME T5
FIERFEREHIRZ NG| A RERREIEF,



q} Merge remote-tracking branch ‘upstream/master' into slower-blink ---

R ¢ tonychacon referenced this pull request 2 minutes ago
Rebase previous Blink fix #4

e 4 tonychacon closed this just now

Closed with unmerged commits

This pull request is closed, but the tenychacon:slow-blink branch has unmerged

commits.

Figure 101. EF & HIEKFER/FHIZZX 5

I Delete branch

BRTINERS IS, (RERILUBE ERRIIH SHA-1 K3 AR, RUATTENE W 40 iIKAY SHA, GitHub =
e Eht E R X MEZ AR, FEEH, FEILUERSIRNE—EX “Fork” W PRIRIHER

fthIn B REvR 3 #1T5 Ao

Markdown

FFTE GitHub RS AEFREEBMEINSE, SIAEMVERENFB. EINEMEHIERNER, Fie
MARDITICIE A Bttt 5, #rILER “GitHub X8RI Markdown” o Markdown R LULREINGEX A, BEZ

EREFERNAR

&EE — > Markdown BYfIFAVER R BRFIFR T BENABEEH XA, Hildid Markdown #HITER

0 AMaridown Example

Wiils  Praves [ RS T v e

Thees is 8 “"big™ probiem with T biink code. Mot with tha iea, bt with the _ooda

BF What i e problam ¥

As you Can ses [Pasne)(hmps Sgithiit ooméschaconbinkbiohmastsnbink inofL10), e LED uses e

rambaer 13 which has the following issues:

" It b iy
* It is two decimal places

The i we neplace “ind led = 13" with ini bed = 7 it will e far mone lucky.

As Kanye West sad

= Wi'ne wing the fulure so
= Wl PRSI Coul et

i koGNP Iogos. xnmpis. ComgR-ge. pg)

———

Figure 102. —1~ Markdown B9 FFI;EF34F

GitHub X#&#J Markdown

berpehacon

Thesr i & big problem with the bink code. Nol with ths ided, bt with the code.

What is the problem?

s you can ses Feee, The LED uses the number 13 which has ihe following issues:

& I i uniuciy
= s two decimal places

The if we replace ist led = 15 wilh int bed = 7, i will be far mone lucky.
As Kanyn West paid

We'ne Iving the futurs 5o

e prasiant 8 our ol

git

GitHub XI4&HY Markdown 1G0T —LEEAHEY Markdown IR EIRI AR, EEEIESHIERMIGEFTIE



MR+ 2B Ao

ES35IR

%— GitHub T /EBY Markdown I8¢, H3IRABAESHIERT, MEESIIR. —MESFIRAURTH—
RINRBESTRNEE, AREEEE, BelIRENEREHIBEKRFN, BEURTMIMEETHIIER.

fREJ A BB —MES TR

- [X] ®/ERE
- [ 1 REmMENRER
- [ 1 ARBEES X

MRBAVEXADFIRMANSHIBERFIWERIEIRF, ERFSWER Markdown FHEFIEREBIESTIFR XiFo

® tﬂn}'chacﬂn commented 4 hours ago

This PR replaces #2 as a rebased branch instead.

# Write the code
Write all the tests

Document the code

Figure 103. Markdown 1Fie 5 R/GHIES 5 7%

EEHBEKRD, EZVREFWAREEHZIBTIXNMND IR ETRNER. RENMAHRE, RREEST
Ei%iE, MEEMTIL — RAFEBREEN Markdown,

MO, GitHub BB IRENEMEHIERPHESTIRBIEBERETET. ENMF, WRIRE—S
BRPEESER, MEEMBEEHBRNENNHELEICHNHEE, XESANTTUE—1NEHIBERDHERK
FEBNMES, RREFEMATRIXHE, RE]UE E5HIERIERFHESIIRZLE BE—MIF

r]. 20pen + 1 Closed Author Labels ~ Milesiones ~ Assignee Sort =

I Change blink time to four seconds

by tonychacon

[ Three seconds is better "3

s ago by tonychacon

Figure 104. ZE & HIER IR PHIES TR S48

HIRERR—MESHREIMREREHIER, AERESERERMRIEE, XTIES+OHER,.



HRAH

REFUETEPRERANE, XEMEERTERERIDXFHNAENE+2EH, ehEERAERTILE
IERE TERABRHX T EaHIERFEZNNG,

MEEA “R3157 BREERMPIBERABEER,

" java
for(int i=0 ; i < 5 ; i++)
{
System.out.println("i is : " + i);
}

MRMNIESHIRM, MERINZXEMAS “java” —#F, GitHub ZEHZHMERNAFRETEEZSR. &
TEIGIFHR, EREZREBERBXMEF: EREHERAETRO .

0 tonychacon commented just now

Perhaps we should try somthing like:

for(int i=8 ; 1 ¢ 5 ; i++)
{

System.out.println("i is : " + 1);

}

Figure 105. ;E4/z AY#E R 3T 5]
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£, AAXTMIESWEERE, cE—MRIER, REMEMERNNXFES, HIZT rig, Ehp9E@
=B BAHENTICE,

Bl N (b pnE SEeES

> Whether 'tis Nobler in the mind to suffer
> The Slings and Arrows of outrageous Fortune,

How big are these slings and in particular, these arrows?

ZTERE, MITRXF:

F a5 RARAY

|mit



@ schacon commented 2 minutes ago Owner

That is the question—

Whether 'tis Nobler in the mind to suffer

The Slings and Arrows of outrageous Fortune,

Or to take Arms against a Sea of troubles,

And by opposing, end them? To die, to sleep—
No more; and by a sleep, to say we end

The Heart-ache, and the thousand Natural shocks
That Flesh is heir to?

® tonychacon commented 10 seconds ago

Whether ‘tis Nobler in the mind to suffer
The Slings and Arrows of outrageous Fortune,

How big are these slings and in particular, these arrows?

Figure 106. ;836951

RIENTS (Emoji)

&E, BEUETEHERRBNS. XEEBIE GitHub B EHIERMITILEH. GitHub LEER
KEBF. MRMEBATIEIILL 7k, BohemSBRsBmEEREENRR.

@ Write Preview CD Parsed as Markdown [, Edit in fullscreen

‘jo
&2 joy

o~

J ‘# black_joker 3pping, selecting them, or pasting from the clipboard

'@ smile
@ emiley Close and comment m
Figure 107. XI&#F S Ba)5tikes

RBETLEITIERI R A A  <RBERM> . RRMRBFS. BENHIF, RATBNLATXEF:



I :eyes: that :bug: and I :cold_sweat:.
:trophy: for :microscope: it.
:+1: and :sparkles: on this :ship:, it's :fire::poop:!

:clap::tada::panda_face:

BRZE, MEBlXE. EATAERBHESITE

0 tonychacon commented a minute ago

| oe that %, and | £3.

‘x’ for J it.

Jﬂ and on this 5. it's oy Ay !
LW

Figure 108. €/ 7 A ZXIEFFSHIITFIE

BAXNIEHFZIFERA, BERECEXMALBRERBIVRER, AT BHREITER,

FLLNACLERENELARSAUERRBNS, XEENTIRALILIRREIREE
NOTE RIEMBENRIBES !

http://www.emoji-cheat-sheet.com

& A

MEREBEFRIE, XHAZ GitHub X Markdown B9IhEE, EREUEER. WREAREFER Markdown iB7E3K
HwABF, GitHub AiFrEdERE R B EX FKHENE Ao


http://www.emoji-cheat-sheet.com

® Write Preview CD Parsed as Markdown 1, Edit in fullscreen

This is the wrang version of Git for the website:

]

’

h images by dragging & dropping or selecting them
® Write Preview LI Parsed as Markdown O, Edit in fullscreen

This is the wrong version of Git for the website:

[git](https:/cloud.githubusercontent.com/assets/7874698/4481741/7b87bBfe-49a2-11e4-817d-
8023b752b750.png)

Attach images by dragging & dropping or selecting them.
s
Figure 109. B3 #1869 75 =0 B st \ E

WMRIFEEEER T HIERFPWNAZXY5 A, MMERMXEAX LB “Parsed as Markdown” BIiER. RTELR
I LA T fRFRE BETE GitHub LA AY Markdown IhAE,

i3l =
It RA TR B — N TE RS, RE—FS—SENNE: SR, SPNERnESwme,

el FEE i )R S

FANER—PIRAERD ZRANTNIE, @ ~EEREMEY “New repository” &, SETNETHRKIR
FRFRRE0 + IHHERARENNIKIE. S0 XE “New repository” TFHIFIFE.



Your repositories 4+ New repository

You don't have any repositories yet!
Create your first repository or learn more about Git
and GitHub.

Figure 110. X * Your repositories’ 'X13.

@ schacon +- ¥

Ols

= | Import repository

&% New organization

Figure 111. X2 “New repository” THiF|Z.

XEHMRE] “new repository” FRER:



Owner Repository name
&) ven -~/ i0SApp v

Great repository names are short and memorable. Need inspiration? How about drunken-dubstep.
Description (optional)

i0S project for our mobile group

(s Public
Anyone can see this repository. You choose who can commit,

Private

You choose who can see and commit to this repository.

Initialize this repository with a README
This will allow you to git clone the repository immediately. Skip this step if you have already run git init locally.

Add .gitignore: None ~ Add a license: None -

Figure 112.X& “new repository” .

XEBERT —MRUABIENTE R, HthFEREHBEEN, NERFESRT “Create Repository” 1%
i, Duang!!! - fRFLTE GitHub E3B T — LA <user>/<project_name> S ZHFECET o

ENBERELRES, GitHub ZEREXEIBMRAEDE XK — T EBR Git A ER—E5REE, BlIF=
EXBFMARALLT, NRMFEES), £F Git Hhbiflo

MR B MIEETE GitHub L7, fREJLUE URL BERIMFESZMI A, GitHub LRYIE vl@:d HTTP ¢
SSHiAE), ¥XE: HTTP: https://github.com/<user>/<project_name>, SSH:
git@github.com:<user>/<project_name>, Git a] L& L /D URL #4THMENAIH#EX, BR2AF A
1A PR X EEZ B A B AR R

BENTFAAMBAURTSZET HTTP Y URL, AAAF=EIEAFEE— GitHub
NOTE tKSo WNRIRSIZE SSHURL, BAXIIE—MKSHE EE SSH A7 eI RIIRAIIN
Ho HTTP URL S{RILEIN 523 EEETH BRI E — 1Y,

RIME1EE

MRS MASTE, HBLMITHREZBNR, REZLMIVAFIMA “Collaborators™ o FR
Ben, Jeff, Louise #B7E GitHub E3EM T, fRARLMIIHEERINRIR, (RAILUSMITARINZIRBVIR. XFH=
Gl WX SR, MEBRMAINIMBN Git IRAEHE RS HARR,

REIDIZRERY “Settings”  HEE,



@ Issues 7
i) Pull Requests 3

Wiki

4~ Pulse

Li Graphs

¥ Settings

Figure 113. hrR 7518 Ef%#E.

REMNEMNZZESEE “Collaborators” o #AlE, EWAEFIEERF®, i “Add collaborator.” #NR{R
INEZ AN, RAUZREEXNT R, WMRREWEINIR, sEtiIE—1T7aMes “X”

Options Collaborators Full access fo the repository
| Collaborators Ben Straub .

ben

Webhooks & Services

: Jett Kin

Deploy keys &, pel! 9 x
Louise Corrigan "
LouiseCorigan

Figure 114. iR Z&ESTEE.

ERaHIE

REME-—ITE8—EABHNIE, AREE/ITEHENRIEEE, TEXREIREREISH BRI M
/
2o

BHIBERALURBCERIEN—N0%, HER—CENZ—NDZ. HE—HEX7IZ fork IHKEEE BHIFFR
BEEARHEIXRIA , TAEPRYHEEEEER A LLEAR I,



EARIF, RIRIEE “tonychacon” , fREIET—1E A “fade” BYArduino IE.

AR {4 &

BARERTIRONE, KIRET—NEHER MESBR—HXTEHIEKIIRERS, cHRRE HTEH
ERAVEBFRAL

[fade] Wait longer to see the dimming effect better (#1) = B

Scott Chacon <notifications@github.com= 10:05 AM (0 minutes ago) L -
to tonychacon/fade Unsubscribe «

One needs to wait another 10 ms to properly see the fade.

¥ou can merge this Pull Request by running

git pull https://github.com/schacon/fade patch-1
Or view, comment on, or merge it at:

https:/fgithub.com/tonychacon/fade/pull/1

Commit Summary

+ wait longer to see the dimming effect better
File Changes

+ M fade.ino (2)
Patch Links:

+ https://github.com/tonychacon/fade/pull/1.patch
» hitps./github.com/tonychacon/fade/pull/1.diff

Reply to this email directly or view it on GitHub.

Figure 115. FTH9E H 15 KAIHE A

RFXAOBEBENANEIRNMS, ERLR—NINEDFITERN-N—MEEEHIBERPLZRISCHL
TT7Z 05K, ERLIFR— GitHub L#ITEHIEKRENTERE, TR UTES<LTTERR URL,

NRIRESE git pull <url> patch-1X—17, XR—MEHTENZWEELN, TRELIHN—DIT
B3, BINRREE WHITESS._HEE, MRMER, RAUSIBHIRE— M EdENZ, ARETX
MBS HIBEBRGHEHRK,

EE—EHE URL, & .diff # .patch, BMEIRBHVEREE, ©1ERMH diff M patch BITRERRZS, RATLIR
AEATENGEZSH “GHIEK .

S curl http://github.com/tonychacon/fade/pull/1.patch | git am



ESHIEREHITEME
FUGIRAE GitHub 712, _iRER, MERATURABEHIERIARITRIE, (REETR] LAY REARRRIE

B, ALY BMERMDNEREXIENESFHIBERMDER, EEMMAEE LA GitHub Flavored
Markdown,

BREATESHIBER EHITERMGHSREE MGG, BARBELENRT, WNHREE— R UENE
B, (RE]UEEEBARNESHIERETER.

S
schacon commented a minute ago

| think this is a really good idea and you should definitely merge it.

0 §:: tonychacon commented 20 seconds ago Owimer

You're probably right.

Figure 116. Responses to emails are included in the thread.

—BRBEFETIMHNER, MEBIECEaHHR, (Rl LUERBHEN T RERMHFITEH, BAIUBARNIZARE
iIdB9 git pull <url> <branch>i&%, & fork HRIMA— remote, AEHITHEHEFHo

SIFRBIENSH, REALA GitHub Wit ER “Merge” %, EXM—1 “non-fast-forward” &3,
BIERT LUR# (fast-forward) &HEEFE—1NEHIERIER. MEBRLICMWA, RERRE merge 1B,
KFEE—PNEHRRIER. RAUE &aHZHAMFIEH—TEaHERkES. B3, NRRAERTE

¥, GitHub RARFIENXLER,



This pull request can be automatically merged. R

You can also merge branches on the command line.

Merging via command line
If you do not want to use the merge button or an automatic merge cannot be performed, you can
perform a manual merge on the command line.

HTTP Git Patch https://github.com/schacon/fade.git B

Step 1: From your project repasitory, check out a new branch and test the changes.

git checkout -b schacon-patch-1 master @.
git pull https://github.com/schacon/fade.git patch-1

Step 2: Merge the changes and update on GitHub.

git checkout master B
git merge --no-ff schacon-patch-1
git push origin master

Figure 117. EH#ZHAMF L EH — 1T EHIFKREVIEL.
MRIRREREGHE, RALUBEHIERXE, FEEHIBEKRBAZIREIE,

GHIEREIA

NRIREELIE WS SHIER, FEFRIMN—H remote SE BRI EM—RAIE, XEH—NEILIE GitHub £
RBVRIT, XEERERNXIT, BERIEER, RINKE SIS BEZSATRA.

KRRk GitHub 7ERRSS 88 EBEHIBRAZMA—HF “ROZ o RMABERATRREEAZRFECEN], EEllE
EfRIUEE, MAUREZMIAFEEIEN ]

ATRTRZXD, BRINERE—P UM 1s-remote LSS (BEWMUM “plumbing” , BITEE KEH<
MeEm< RIEZEXAR) . XTHSERE Gt RIFPEAFTAT, BEERRSSE EEWLESIA
(reference) BIREF.

MREBHRMNZAAEN “blink” hWREELFEAXIN G, BINFH—IMEAEEREND X, HEMEES]
B (reference) HI%IZK,



§ git ls-remote https://github.com/schacon/blink
10d539600d86723087810ec636870a504f4feed4dHEAD
10d539600d86723087810ec636870a504f4feeddrefs/heads/master
6a83107c62950be9453aac297bb0193fd743cd6erefs/pull/1/head
afeB83c2d1a70674c9505cc1d8b7d380d5e076ed3refs/pull/1/merge
3c8d735ee16296c242be7a9742ebfbc2665adec1refs/pull/2/head
15¢c9f4180973a2758462ab2066b6ad9fe8dcfO3drefs/pull/2/merge
ab5a7751a33b7e86c5e9bb07b26001bb17d775d1arefs/pull/4/head
31a45fc257e8433c8d8804e3e848cf61c9d3166crefs/pull/4/merge

LA, MRIFEIRE CHINRAEESH MBI ERTIZRAEF(EA git 1s-remote origin, ERERME
PARE,

SNRARASEETE GitHub EHBEBITHNEHIER, MBI —ELl refs/pull/ FFRM5IA. ENERLESD
%, BENENIFRE refs/heads/ H, FINERER FREENFTEMRSE LRI ENX-XMBIRRES
BRTFT=BEEN

BNEHIBERERNEIA - HFLL /head RS | BIERNIERIERSEHIERDZHHNRE—MERICRZ
B—" FTUAMIREAERNOREEFHBT —MEHIEKR, IS ZWM bug-fix, $5MA a5a775 X4
IRZICR, BBATE T RRAESTFRKIVESE bug-fix 9% (AAB2EMIIA fork ) , BRI AT E—
pull/<pr#>/head $gA a5a775, XEKREHRITTURBEZHHEES—EHIBERD ZMARRIN—#
remote,

IE, fRe]LUGERIMEG | B — 1M L 2 X 2R 3%,

$ git fetch origin refs/pull/958/head
From https://github.com/1libgit2/1ibgit2
* branch refs/pull/958/head -> FETCH_HEAD

XEIFGIt: “E#&ZE origin X4 remote, TEHEF N refs/pull/958/head BI5IH, 7 Git &EMHE
W17, THEEBNSIAEENMEARSR, AGEHEIETEMR .git/FETCH_HEAD TEFEEMNRRIICR. AT
fREJLAA git merge FETCH_HEAD HBE&SHIUWREFITIENS X, BRNMESHIRREEEERER R,
AT, NRIRFEHE —AH#H SHIEKR, XEHREIRMT,

TE—MAER LN ArER &HIEK, FEEMEZEIIZZE (remote) WEHERIFEH. BIIFRENRNRIE
#FTF .git/config, &E#K originiZiZ (remote) . BRREAFAZG TEXIFE:

[remote "origin"]
url = https://github.com/libgit2/1ibgit2
fetch = +refs/heads/*:refs/remotes/origin/*

L fetch =FkBTE— “refspec.” EZ—ME remote NBMBRF FIRAH . git BRIFGEH. X—%F



(B LEMX—%) &iFGit, “remote t refs/heads TEINABIER AR A ZEPE KT
refs/remotes/origin. ” fRAJLUIBX—EHER—T, HIMNZ—1 refspec:

[remote "origin"]
url = https://github.com/libgit2/1ibgit2.git
fetch = +refs/heads/*:refs/remotes/origin/*
fetch = +refs/pull/*/head:refs/remotes/origin/pr/*

RE—1TEIFGit: “FREEREF& refs/pull/123/head K5 | AR IZEAHAR AN FE &
refs/remotes/origin/pr/123 —##7F6#”" ME, MREREBIXME, HiTgit fetch:

$ git fetch

# .
* [new ref] refs/pull/1/head -> origin/pr/1
* [new ref] refs/pull/2/head -> origin/pr/2
* [new ref] refs/pull/4/head -> origin/pr/4

# .

MEFRBNEHIERERME D Z—FRI, eI2R R, JMHBTHERNEItESE R, XitERMNEHES
HIFRPHIRBTGBRE R

S git checkout pr/2

Checking out files: 100% (3769/3769), done.

Branch pr/2 set up to track remote branch pr/2 from origin.
Switched to a new branch 'pr/2'

RVEIRAZ= R INTE refspec BY remote B HVZEEE 1 head » 7E GitHub BRIt —1
refs/pull/#/merge 5|1, EARNEBURIMMENIE LIZT “merge” RHXNNARRIER. XEEILIRA]
M TEZIEH 2 st iX N & Ho

BHIERZ LNEHIFR

RAMXAILUIEE DX HE Y master DX EFBEHIEKR, LR LEMAUERNS ENEA—N DX EFBEHE
Ko HE, MEEAUEZ—ITEHBEREAE—TEHBER.

MRMMEBI - EHBEREBEBNARLE, ARRBEXTEHBER LM —EEAHERFIRHAEXZ T
IR, REMLKEEMABHEENR, RAUEREGHBEREFBR—TEHIBER.

HIMAB— M EHIEKRE, ERENTNRE —MEESTIRESHEIM N D ZMIRMB N D2 & H IR, AR
RREBMEEGLN “Edit” &5, RANAIUSREDS, B LOERERA fork,



(v} schacon:master

tenychaoon i patch-2

Lgl= T T Discuss and review the changes in this comparison with others.

m Commits on Oct 02
B schacon
4 lonyehacen

1 file changed 0 commil comments

, 2014

walt lenger to see the disming effect better

Update fade.ino

[h] base fork: schaconfade » | base: patch-1~ ..
Choose a base branch
1] Create pull request 570 ) others.

1 comemit IIIIH:=::IIIIIIIIIIIIIIIIIIIIIIIIIIIII 0 0o commania

«  patch-1
E Commits on Oct 02, 2014

& tonychacon

Update fade.ino

Figure 118. F TS HiEKAIEH7.
X EBARA] LIRS £ B & FHRI 72 22— N & HIEREL fork.

HeERAN;EEN
GitHub RE T —MRIFMBAI AL, LRESIIARBIMER

hoad fork: tonychaconfade = compare: patch-2 =

B R RIR 7S &,

AR RRAULERBA—N @ , RSB ENEFEEERTHENRFNAF R,

@ Write Praeview

@

peft Jefi King

__ jlehmann Jens Lehmann

CD Parsed as Markdown [0, Edit in fullscreen

At , Selecting them, or pasting from the clipboard

LouiseCorrigan Louisa Corrigan

Figure 119. i\ @ FKigBERA .

R LUREER R RFHIAF, BREE Bt 2AREER,

HIRRHE T — I HRAPRENTE, BTAPSKREEN. XERSEAMTSHSIEFEL IR EERERS
%o XF GitHub ERIEHIER, AMMEEEMNEAMRABERHIEEANREERBREEHIFR,

IIRBEAWE T AFHIERLIPANIRE, 1= " 176" €, EEEMINEDREMTNTSIFLREIRE, NR



REEHIBEREEB BN LEARESWITIR L, WIMREREF—MREEREMTFIL T HAKH. NRFEARE
HUEIIEEE, EIE LB “Unsubscribe” B, S—TFTHMASBWIIEHRT,

Notifications

4x Unsubscribe

You're receiving notifications
because you commentea.

Figure 120. BUHIT 5 — TN o]@EE & H 15 K.

EHICIE

HIEANTEXIRENFHE GitHub B9 “notifications” , #8RYEH GitHub EBEEMRER, E@MMIAR, X2
BMARNGRAKREEE]. WRIMITHAEERER “Notification center” 17%, {RAILAFE—LEED,



4} tonychacon How you receive notifications

Profile

Participating
Account settings When you participate in a conversation or somegne brings you in with an #@mention.
W Email o Web
Emails
Notification center Watching
Updates to any repositories or threads you're watching.
Billing
» Email o Web
S8H keys
Security
Notification email
Applications
Primary email address
Repositories v
tchacongexample.com H Save
Organizations
Custom routing

You can sand notifications to different verified email addresses depending on the organization that owns the repository.

Figure 121. {BHIF/0EDT.
BEMED, B " B (Email) " #EE " WBT(Web) ", {RAE]LUERA— & &R ETE HBiko

P STE R

MTUEA RTE GitHub E##7E, fRBREETE GitHub E&EE. WIRIRITH T X MNETH BB —MREEN, RE
RS LAREHMENR BRI —MNER. SR @0,

o Explore Gist Blog Help @) tonychacon  ++ Sl R
You have urread notifications
0O Molifications @ Walching Mark all as read
— «
Participating 3 (D SF Corporate Housing Search m an hour age d=

All notifications

git/git-scm.com v
schacon/blink 2 @ Front F"aga ‘} 3 hours ago d o
mycorp/project 1 1
gitigit-scm.com 1
schacon/blink 4
@ To Be or Not To Be €] 5days ago =
i Three seconds is better Q}: 5 days ago A=

Figure 122. BH1H10).

MRMRRER T, MEBERGENZIFRERE, RRINBEDEFTH, MAUREAEE=NERFXR



WIEBBEAEXBE, (RA]UREBASUX SEREEMRTAERE, HERTH EENEREHE S
FRER BRI AER. EE TN SENRSEHE—NEERE, MAIUR—T, UERnFZKREICEXEE
o

FrEXETANTFAEBRERBNIFEER. RS GitHub HRAFERX AR HER, EXE LAEMIIFRE
PGS

HB 4%

EREFE AR IRALIE GitHUb BRI A —MA . MRIFITAXMNES, SHFENN, FIUEI—HEktt. Tl
£ @ TR AR ITICIREE 0 TRV S A RAVEN M ER]. BRI T —E4F. HHthSmREEIRIERAR
T2, MRFER—TEERIERENHAE P RBSRS E.

GitHub TE AL IRBIERFF LT TR Z TR, XX T iRELEEMBAARNIEFER .

EANIF, BATRE—FBE FHSHIERBEMHER. R4 Tony BI—EHESKERFRILES, HRIIZEBETEX

L

To: tonychacon/fade <fade@noreply.github.com>

Message-ID: <tonychacon/fade/pull/1@github.com>

Subject: [fade] Wait longer to see the dimming effect better (#1)
X-GitHub-Recipient: tonychacon

List-ID: tonychacon/fade <fade.tonychacon.github.com>
List-Archive: https://github.com/tonychacon/fade

List-Post: <mailto:reply+i-4XXX@reply.github.com>
List-Unsubscribe: <mailto:unsub+i-XXX@reply.github.com>, .
X-GitHub-Recipient-Address: tchacon@example.com

XEH-LEEBNAA, IRMTESERERAX NN BEEX NS HIBERBXAEYE, Message-ID HHIE
B&l <user>/<project>/<type>/<id> BN BIIFR B VEUIE, 90, MNRXE— el (issue), B4

L A

<type> FEEM=E “issues” mA= “pull” o
List-Post #M List-Unsubscribe FEERRINEIREVEMGE P inaEB M IBX L, BBAIRAILUIREBZMETIR

A MG ECEYT X MEXIEFEIT IR, BRBRERE, MEEREPRERASRHANE DR SHIERTIE AT
“Unsubscribe” —#¥,

BERFERNE, MRIMEITH T HAMMITEN, BASIREGEFHEATFINEE R BER T REIRER @
B, XM A9 CUE AR = ERRATIC A B iR

%X
INRARNARAS B — LB HE, GitHub SRR,



README

$F— P FhiE README X1, nIUARLFEM GitHub ATLURFIAE K. a0, ©rLIE README , README .md
, README.asciidoc . #02 GitHub TEfREVRRZAZEH$LE] README X4, KBEENMBNEIUERTR,

REAMEX T XEERREEHTEMAZTE T HNFAAERXNER. E—REEXERE:

- ZIMERER

- B E S RE

- BXRUNAEAMIETINF
- BERYFAIIE

- WEEBE R AIE

EA GitHub ZIBFRX N, RAIUEXHERENER HEEILCER ZER,

T3k CONTRIBUTING

S— GitHub RT LIRS B94F% {4 2 CONTRIBUTING » WIRIFE—MEEY EZAY CONTRIBUTING X4,
BEAFB—1NEHIEKEY GitHub 2B/ AE&H1EKESE CONTRIBUTING XHTFETE.o

Please review the guidelines for contributing to this repository.

We can't automatically
merge these branches.

Write Preview ED Parsed as Markdown d Edit in fullscreen

Don't worry, you can still
creale the pull request

salacting them

Figure 123. F B & & RKETE CONTRIBUTING XHTFTE.

XPHEAMZMRE] UEXBEEN TN EABNEHERMEEN  FEENIMER. XEHIATHE
BHIERZ AT LUREIXEIER S 5o

l=h=gi
WF—MEIMFEERRARSEEESEY, BLE/LAEBN,



PRTERRINS 2

SNRIRIEA “master” ZIMNIDZEAMBRIAD S, EMARRASEXN DX EFBEHIERIHTTH
%, {RAILATE(RARASEERYIR B DIERY "options” #7& MMEK.

Options Settings

I
Collaborators Repository name
Wabhooks & Services fade

Deploy keys

Defautt branch  EREEECN

development
issue-53

Figure 124. AL I HAYE N 7% .

& PPN RN D ST FRIFIRFENED, SMAStFAMEEZRRFNAIAD S, tAHTRERZD THIFHRE
I,

BRmE

MRIMEE— M AE B GitHub NS — P ARE— AR, FRRETEOEA " options " FFE FE—
A “Transfer ownership” EIRA] LUASRF XA,

Make this repository private

Please upgrade your plan to make this repository private.

Transfer ownership

Transfer this repo to another user or to an organization where you have admin rights. Transfer
Delete this repository

Once you delete a repository, there is no going back. Please be certain. Delete this repository

Figure 125. 1EIIB#3545 5 — 1 GitHub FHF BEZHZR

SREAESKF—ITIME BEFENAREZFHN, EMHNELATRICCBE—AREN, XMER
To

XA SICRAEFEET EMENNENERBEZ IS — M7, EXSFEMRN URL EEMEIFHMMUE,
EHEERTRE Git WEMME, MARXEMITmER.



BIEAN
BRT NAMKFZ5, GitHub IR ALEL (Organizations) BIHF, ALRWAFN AP —EEHE— A
TEEFMABIMENGE=E, ERTFSHMNRARENEN. ARANKRT —AXEREZSIENA,

FEtiRH—ETRARTURRFITHHEER, B8, XMKFRATAREEAE (Fign:  “perl” =&
“rails” ) , ELT (Flg0: “google” FE “twitter” ) ,

HAREARIA

BN URERMEIE—NMEER, RFEATHER GitHub TEAA LAN “+” B, FEREFIEE “New
organization” BlH],

diben +- ¥ P

New repository

Figure 126. “* New organization’ '3E8I7

BARMO IR AR MARN T EEKREME. 4G, WRMEENE, BAUBERMARFARERE
Ao

TR LSRR, (RASRE—T2HRNAR, XUFPAKRE, MRARFAERSTHEIRD, DA
UREERAXMER,

ERA—MERAEE, SIRERE—ThRAEEIR, (RETLOEFBEIREIRIARNSRTERN. SR
BhRAZER, (RAILUBEEBREIRN N AKASRABNARR. B, (FESERM “XE PREXEAR
i S

BECLE, IRATLUIRIIAR EEXMR, FEEMEL, BB, BADAKARN, RSB ERD
(landing page) , AFFILHARFEHIRAR, HEEREAHEAE AL,

TEHARGE—LARND AR RREBIHTS .

EiUN

PAREAEP (Teams) REEMT, FAMMBAERFH—ANAKFMRAE, LAKREFARL S X LR A E
AR

Blan, RIRIRIATIBE = MRZE: frontend. backend #l deployscripts. REFEIRHY



HTML/CSS/Javascript FF&#&H& frontend 2¢#& backend BIiFRIINR, 2IEARE backend #
deployscripts HiFRAINIR, FPALXMESZEEEE, MABAEMISEEEENNES.

FAATETER—PEMNR (dashboard) #L, XMUREBEETXMRANFEMRZAE, AFRME.

m chaconcorp - People

- dragonchacon
Dragon Chacon

e —
Filters ~ + Mew repository
schacon
Scott Chacon
deployscripts *0 Fo
tonychacon
scripls for deploymeant Tony Chacon
Updated 16 hours age
Invite someone
backend *0 bo
Backend Code Teams 3
Updatead 16 hours age
Owners
fl'GF'ltEl"Id *0 Fo 1 member - 3 repositories
Frontend Code
Updated 16 hours age Frontend Developers
2 members - 2 repositonies
Ops
3 members - 1 repository

Create new team
Figure 127. 2R A&
RRIA =& AR 01 HE AR EMAEE (Teams) RERBMRHNEN. REzE, ME#AN— I HDIE, EXE

{REJLUARINF A RN ARAEZIFA G, & EERANNSRNRMEEIRE, S MEPANFhRAER A 2%,
BREMEE=MIR, (RAILUBERETE FIPATIE AT “Settings” 1% B BN AN PREFR,



LU chaconcorp

Frontend Developers

This team has no description — Edit
2 2
Leave £ Settings

This team grants Admin access: members can
read from, push to, and add collaborators to the
team's repositories

Figure 128. HIPA 7T &1

tonychacon
Tony Chacon
\ T schacon
i Seott Chacon

HREIE— AP IR, ZBF SR —H @A s pIER o

BRItEZ 9N, HBABEMTFNAMS, B @mentions (ffld0: @acmecorp/frontend) BYINEE, FREIZAFTE
FHRIBRNRBEPAA B * AR AX METNITRE, HRHFESIFMNPENANXE, XFFHEERERN

ZIREREHE, XD IHEERESRER .

—MNERPAUMANERHRENEA, FAUIEE SBERFEEIFEHNEN SFE—FKIRH, K ux,cssH
& refactoring XFBEEFHKXIRNEINNMESREEER, MR legal M colorblind XML EH

SEAE B FUER.

HitAE

HANABEELRRAILILRARRRENEBENFREER. EAudit Log iFETTERMLNBTE, RJUER#

EH R LA T A%,

&} People 3

() Teams 2

= Audit log



I.u chaconcorp & People 3 (& Teams 3 = Audit log

Recent events Filters ~ Search
" dragonchacon t! Yasterday's activity
a ] namber 32 minutes ago
added themsehies to the chaconooriops team ﬁ Organization membership
schacon (i Team management
amber 33 minutes ago
added themsetves to the chaconcomyops taam

L Repository managemant

tonychacon -
Q\ ny EA Billing updates [—— 18 hours ago
a invited dragonchacon to the chaconcorp organization

& Hook activity
tonychacon
Q ny Francs (fﬁ org.invite_marmbar 16 hours ago
invited schacon to the chaconcomp organization
tonychacon
France L team.add_reposhory 16 hours ago
gave chaconcorp/ops access to chaconcorp/backend
tonychacon k ;
France Ll team.add_repositary 16 hours ago
gave chaconcomprontend-davelopers access to chaconcorpibackend
tonychacon
® ny France L team, add_repositary 16 hours ago
gavi chaconcompirontond-davelopars accss (o chacontorpirontand
tonychacon
» n France I repo.create 16 hours ago
crealed the repository chaconcomideployscripts
tonychacon
® ny France L repo.create 16 hours ago
created the repositony chaconcorpibackend

Figure 129. Eit H&E

R LUBEEER —RENEMF. EME. BETANBEETIIR.

filZs GitHub

FRUIERNBENAT GitHub WASDINEES TIFRE, ERERE—NARMBEHMIEBENX, ENfE]
RELETY BRBEEGHIARSS.

A KRR FIENRZ, GitHub FIFZHEEAMERIRSE Hack, EXRTRBANEZNAAUWMER GitHub 8F
ARG5S API O, £ GitHub REBEATANSER T,



HF
GitHub BEEEFMNHFSRSXIRZ GitHub SIMBRARERE RN o

ARS3

BEABIKE—TRS. B9F5RSBESHAIUECEMNKERXIRDIRE, MERNZARMMEESHTINE
HEIADZBIM S, £ “Webhooks and Services” 1R&ETREEEE IRE 51 FILE XE K MBIRS,

Options Webhooks Add webhook

Collaborators Webhooks allow external services to be notified when certain events happen on GitHub. When the specified events

happen, we'll sand a POST request to each of the URLs you provide. Learn more in our Webhooks Guide.
Webhooks & Services

Deploy keys
Services i= Add service =

Services are pre-built integrations that perform certain actions w Sersiislchn

on services check out our Service Hooks Guide.
email

Figure 130. RS 5 #FACEX 1

BiIFZA LUERRIRS, AEHERESIEMHNBILSHEREREF., CIIFHNAZHEN T ESIFSERNR
. BUG 5RflBIRAS. MXERASXMEAES, HITEBITIKE— " EEBEMGFRNB. WEM
“Add Service” iEF “email” , SBE—IPEM EFEEGRZSEE NEEERS



Options Services / Add Email

Collaborators

Install Notes
Webhooks & Services

1. address whitespace separated email addresses (at most two)
2. secret fills out the Approved header to automatically approve the message in a read-only or moderated
mailing list.

Deploy keys
3. send_from_author uses the commit author email address in the From address of the email.

Address

tchacon @example.com

Secret

Send from author

™ Active

Wae will run this service whan an event is triggered

E———
Add service

Figure 131. B FHSHHARSICE

G, MRFNIRE “Add service” %5, BREABEAREICERN, FEEREFHAIERIWE]
HERF, RS UEMIFSARRENEN, ERASHRRA BIMMEXEMHARERABELIEN—EEB,

MRE—NEEFERANARBEESE GitHub, NEAREXEEEREEANIANKRSES. W, MR
IEfEA Jenkins FMAAREIIEE, HE8RE AMEEEIRBEERIRAI LIS A Jenkins REME S BohliHiE
7o

wF

MRFEM—LEERANSE, HEBRERZRS I FEXMIIRPIRSSIER, AILUEMERAEERANEFER
48, GitHub EE#HFRIFEE R, EE—1 URL A5 GitHub EE—HAEEMEH A ENM S AE—1 HTTP
EREIAB URL o

BEMXAHFENANZATLIKE —1)EY web AR KT GitHub #FIER ARG ERAWREIR BRI —LEEE.

ATBA—HEF, RE RS5HFEEXE A “Add webhook” %, XARHRSISE—DHEM Web £
FECE BIDIHE,



Options Webhooks / Add webhook

Collaborators We'll send a POST request to the URL below with details of any subscribed events. You can also specify which data
format you'd like to receive (JSON, x-www-fora-urlencoded, &fc). More information can be found in our developear

Webhooks & Services documentation.

Deploy keys

Payload URL *

Content type
application/json

Secret

Which events would you like to trigger this webhook?
& Just the push event.

Send me everything.

Let me select individual events.

™ Active
We: will deliver event details when this hook is triggered,

=
Figure 132. Web #)FHZ&

Web $FHNISBEIEFEHHE, AZHBERTREERMA—D URL 5— 1M EAAE=E “Add webhook” o BJL
MEA] LUEEEW N B 4NEE GitHub ZFERNK —XBRIANITAHRREEEABEHABICENTE—S
BT push BEHIRE—MBER,

FANE—MLELIE web #FH) web BRSZBVIMIIF. FATREZMER Ruby web 122 Sinatra, EAERSE
B, NIZEERBRIMHE R FRANTEEMMT 4o

RIRFNTREEREMTEN X FHANT B FE D IHER—MIEX IS — 2380, IR LIRS
A ZMERRMU T ERIASMHE:



require 'sinatra’
require 'json'
require 'mail'’

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON

# gather the data we're looking for
pusher = push["pusher"]["name"]
branch = push["ref"]

# get a list of all the files touched
files = push["commits"].map do |commit|
commit['added'] + commit[ 'modified'] + commit['removed']
end
files = files.flatten.uniq

# check for our criteria

if pusher == 'schacon' &&
branch == 'ref/heads/special-branch' &&
files.include?('special-file.txt")

Mail.deliver do

from "tchacon@example.com'
to "tchacon@example.com'
subject 'Scott Changed the File'
body "ALARM"
end
end
end

EXEHANZEI— GitHub ZE453A18Y JSON BRAGERMERXE, MINEERT HAnSUNMEERFIEERE
RERREH T MEX . ARBNNEEBEERESHMNNFHKE, WNRCENLIE—IER4,

AT FARESMARMXFRRE, FIREHFIMAE-—TNERNALEEH S, AJUEER GitHub AFD
webhook E/E/LRIER. WE—1MHEF, HERZRHALULRNER, RNEEEEMINNSIERKLEINE
HEXREHRE, XEFNRSFEAEFIEERZ.



Recent Deliveries

‘L 4aeaelBB-4e38-1le4-9bac-c138e992644b 2014-10-07 17:40:41 ===
v aff208880-4e37-1104-9889-35319435e88b 2014-10-07 17:36:21 |ess
v 98f37680-4e37-11e4-95688-227d13b2ccfc 2014-10-07 17:35:20 [asa

Request Response (® Completed in 0.81 seconds. 3 Redeliver
Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64al91@

X-GitHub-Delivery: 98f37688-4e37-11e4-9588-227d13b2ccfc
X-GitHub-Event: push

Payload

"ref": “"refs/heads/remove-whitespace”,
"before": "99d4feSbffafB827fB8a%7cded@cbb@ablbaiSeds”,
"after": "9378a6c3349331bac7edc3Ic78cldbcBa6Bcle3e8”,
"created”: false,
"deleted": false,
"forced": false,
“base_ref": null,
"compare": "https://github.com/tonychacon/fade/compare/99d4afesbffaf...9378a6c33493",
"commits®: [
{
"id": "9370a6c3349331bac7ed4c3c7Bcl0bcB46Bcledel”,
"distinct": true,
"message”: “"remove whitespace",
“timestamp": “2814-18-87T17:35:22+82:88",
"url": "httos://eithub.com/tonvchacon/fade/commit/9378a6c3349331bacT7edc3c78c18bcB468C
Figure 133. Web #Fifif15 8

FREES NS —MRIZFNINEER A UMM E T L X EAERFNR RIS

XFUMAHRE web HFSFAEANBITNARSEHRENESZER, BIHEE
https://developer.github.com/webhooks/ #9 GitHub FF % & X1,

GitHub API
S5 HFLRIRRET —MANRRRXTECERRENEHEEEN, ERINFREEXSEHFEIFER?


https://developer.github.com/webhooks/

gnfar B eh i — LB AR N RS B4 IR BN BV B ?
X2 GitHub AP LRI T, EBEEHERITRIESE T, GitHub 2T AERYAPIEZO, RAILISHIT/LFEM

RETERILL_E#HITRVIRME. EATHRRITERFEIWMARNE EES AP, SNfFEEE APl E— MRl 1T S a0
&eg— Pull Request BYIR7

BEHE

A UMM RREENEBEA— M EERNED ERX— a8 GET 5K, ZiEORER— AR R
MBEMRIFEES, a0, NRBITEBIEESZXTEA “schacon” MWAFEE, RITTLUETERMUTEH
RPE:

S curl https://api.github.com/users/schacon

{

"login": "schacon",

"id": 7@,

"avatar_url": "https://avatars.githubusercontent.com/u/70",
# ..

"name": "Scott Chacon",

"company": "GitHub",

"following": 19,

"created_at": "2008-01-27T17:19:2872",

"updated_at": "2014-06-10T02:37:23Z2"
}

BAESXRMXHFIZRORREXTHLA, WE. A, #RWEEN-NEFRZHIBIREETE GitHub & EIRFR
BEXRA, EETLUER API EERMEE Markdown B F#— .gitignore &R,



S curl https://api.github.com/gitignore/templates/Java

"name" : "Java",
"source": "*.class

# Mobile Tools for Java (J2ME)
.mtj.tmp/

Package Files #
.jar
.war
.ear

* ok * H

# virtual machine crash logs, see
http://www.java.com/en/download/help/error_hotspot.xml
hs_err_pid*

}

#E— AL

PR, SNRBBAEMLE LT —TRIE, 207 Issue 3¢ Pull Request EPFiE, HEVBREFLERABTREHER
B, REERN.

XERET LENA R (RAUERNERFZ5ZBMNELSIEN, EREEEFNERRERA—TTALR
ShE, AILMIRETHY “Applications” FRE4EMIAIE S,



4> tonychacon Developer applications Register new application

Frofie Do you want to develop an application that uses the GitHub AFI? Register an application o generate OAuth tokens.

Account sattings

Emels Personal access tokens Generate new token

Naotification center
Need an AP token for scripts or testing? Generate a personal access token for quick access to the GitHub API.

Billing
(_'-'_:l Personal accass tokens function like ordinary OAuth accass tokens. They can be usad instead of a password for Git
S5H keys wer HTTPS, or can be used o authenticate to the AP| over Basic Authentication
Security
Applications Authorized applications

Repositories
You have no applications authorized 1o access your account.

Organizations

L' chaconcorp GitHub applications

These are applications developed and owned by GitHub, Inc. They have full access to your GitHub account.

GitHub Team Last used on Oct 8, 2014 | Reveoke
Figure 134. MiRETTHY “Applications” Fr&EERLIHAISHE

ESWRXNLEHERES — MR, BREA—NMFHRRESR, XFHMANNAFBEARMRSRBG
iz R

GitHub RaER<H—R, FUIEH—EEENE, MEIUTEHAPEREREERAR R EEEREN.
XRFE=, EAANALURGIEZMAEEH B <RI ERRR.

XWEE—MEEME LR R, NRKERNEE, FIWBRHEE—/NTRZ LI 60 RIEK, NRE
AT LA—/\B B % & 2 5000 JRIEK,

FrLUE AR B ERTBATNE R — N e @ 1T, BEW—MIFER Issue #6 B T—F1FiL, HAER
MINI4E B S FRER Authorization kB8, kKiE—1E

repos/<user>/<repo>/issues/<num>/comments B HTTP POST i&XK,



S curl -H "Content-Type: application/json" \
-H "Authorization: token TOKEN" \
--data '{"body":"A new comment, :+1:"}' \
https://api.github.com/repos/schacon/blink/issues/6/comments

{
"id": 58322100,
"html_url": "https://github.com/schacon/blink/issues/6#issuecomment-
58322100",
"user": {
"login": "tonychacon",
"id": 7874698,
"avatar_url": "https://avatars.githubusercontent.com/u/7874698?v=2",
"type": "User",
o
"created_at": "2014-10-08T07:48:19Z2",
"updated_at": "2014-10-08T07:48:19Z2",
"body": "A new comment, :+1:"
}

BEMRHANZBRNEE, AILABEEIFAININAEIEE, & M GitHub APl ZFRE)—3 1L — 1

0 tonychacon commented just no

A new comment, &

Figure 135. M GitHub APl & #H9—5%1F1E

B LAEFE APl AR a] AER LS M EIEX XRS5 8B EZ#E. 18K AGE Issues 5 Pull Requests,
IR SEEURE. HIRRREIE. QIBMMRRSHXZ. ITHXHFAREH Pull Requests. BIRS4RIBEHPA. &
Pull Request FRiFIEFEITHME. HENILFSE,

{&24 Pull Request FIIRZS

SNRFEA Pull Requests FNIERITBEEZRINRE—MIFRRER. B—TMRIXAUE—ITHZITS5EXREKDN
RS, B API RRIMEEIRS.

REVFRHEERSNMHRS BEBLNAHEEHARBEEAX N API REIN, AEKSRXEEED T 2HMiH. K
WA UERZEORNERREEREEITENEIL. RXERTER/ TAEMITEVEN. RXEEET
BRI N XX L E S,

RIRECEPIRE T — web #HF R — M AREERZE SR Signed-of f-by FARFEHBI)\E] web RS,



require 'httparty'’
require 'sinatra’
require 'json'

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON
repo_name = push['repository']['full_name']

# look through each commit message
push["commits"].each do |commit|

# look for a Signed-off-by string
if /Signed-off-by/.match commit[ ' message']

state = 'success'

description = 'Successfully signed off!'’
else

state = 'failure’

description = 'No signoff found.'
end

# post status to GitHub
sha = commit["id"]
status_url =
"https://api.github.com/repos/#{repo_name}/statuses/#{sha}"
status = {
"state" => state,
"description” => description,
"target_url" => "http://example.com/how-to-signoff",
"context" => "validate/signoff"
}
HTTParty.post(status_url,
:body => status.to_json,
:headers => {

‘Content-Type' => 'application/json',
‘User-Agent’ => 'tonychacon/signoff',
"Authorization' => "token #{ENV[ 'TOKEN']}" }
)
end

end

FEXEEEZ M. TXD web #BFRIBSZPINTHERNINHEIE ERE—NMER, ERXEEFPEHRFHS
Signed-off-by # B&R#{ER HTTP [@ /repos/<user>/<repo>/statuses/<commit_sha> APl & O&X—
NEBEIRESH POST iEK,

TEABIRR UARE—MRES (success, failure, error) « —MNRETHABNERER. —MAFAUTRESE
BWEMRURL 55— “context” LF—TRBMAIRRBEZ MRS Hldl, —NNHRSILIRE—MRES



— R AFRIIEARSS AT RERR (E— MREX—X “context” FERERARXZIE(NIH.

NRFEATE GitHub B¥TH T —N#B Pull Request HFEAX M HHFERIRE, KB EIRM BT API FIRIDAE
AIfE R,

E4i g i schacon commented 33 minutes ago Collaborator
"

Removing whitespace in the files.

EJ schacon added some commits 31 minutes ago

E properly signed off - v
@ forgot to sign off x

Add more commits by pushing to the remove-whitespace branch on tonychaconfade.

X Failed — Mo signoff found. - Details

Merge with caution!

. }< Merge pull request
You can also merge branches on the command line.

Figure 136. 81 APl BYIE 3 KA

MEAUBR—MHNERENAIREERZEEFE “Signed-off-by” HRERZW, ABHNNIFCEEET
ICEBRRZA, BAILIEE Pull Request BRTEA M2 X LHIRERAVATS, WREMHIEZE SR,
MRITMIALERER XD API BBARA SN/ NOEHELERBES NI RFTIR.

Octokit

REFHNVEXLER) FHERET curl SEARR HTTP BERRMLFFRAENSES, TE—EUEEANARFE
APl I REGFTEE. EEXEXENE, HZIFNIESEIE Go. Objective-C. Ruby 5 .NET, 4id]
http://github.com/octokit THREZHEXER, EIIEMRMIETEZ HTTP HXBIAR.

FEXLET HgeBEREEN S GitHub REFMAFEN TIERELF. XTE2APINEEXHESER
ESMER, 1BEIA https://developer.github.coms

[SE

MEMBLR—R GitHub AR T, fFALETIACIRK, . EIRAR. CIBMMEIERRAE. @I ARITE R {H
U RIER S ARSI, £ T —EF, MEFIEZBENNIE, UNLAESRERBAIR, XERFERK
FAEIER Git K,


http://github.com/octokit
https://developer.github.com

Git TH

WE, MEKFI T EEEE Git €F. KUMABEFMENASHEBEGRLSHNIERE, (FELZH TR
BRI ERRE, HAXETEEXNEERN DI REHBIE.

ETRIRFGFES—LE Git BBRATNRE, XENREMRAIREH AR ERRIRIFHER, EEREERIRAIRESFE,

EFAEIThiRds

Git AYFRET N7 A SRS ENHE —EEERNIER, TRENHTELEN, B2 THR—TEEHF
i,

BMEIThRZS

YRAT LU Git 48 HM SHA-1 ERFI—RIZS, MR aRSEAM KNS RRMERNES, KBNS
FREN B MERHI ST o

A8 SHA-1

Git +8E8E, MRFEIRM SHA-1 BRI N FM A LIRS NMAYARRIRES, SHAMMRME SHA-1 FIFEE
AMELTF 44, ARRBERX——BHMENR, HRCEFRE—IIRLXE SHA-1 73k,

BIIEE—RIEEIRE, BIZIFHIT git log MPRERZEIFIE—NIIEERVARRIRR:
$ git log
commit 734713bc047d87bf7eac9674765ae793478c50d3

Author: Scott Chacon <schacon@gmail.com>
Date: Fri Jan 2 18:32:33 2009 -0860

fixed refs handling, added gc auto, updated tests
commit d921970aadf@3b3cfBe71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...
Author: Scott Chacon <schacon@gmail.com>
Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’
commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 14:58:32 2008 -08600

added some blame and merge stuff

BRIZXMRRZ 1c002dd. . . ., IR git show XMER, THHGLEENN (RILERRALEE



X)

S git show 1c@02dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
S git show 1c002d

Git BTLAN SHA-1 EE R SR EM—N4ES, INRIRE git log IFINLE --abbrev-commit &%, WHLER
BEMsBErEEAE—NE, RAEBEINFR, FEERATER SHA-1 X, SIEINFRIE:

$ git log --abbrev-commit --pretty=oneline
caB82a6d changed the version number
085bb3b removed unnecessary test code
allbef@ first commit

BE 8 F 10 MFAMEZRBE—1IE TR SHA-1 B X

Eb40 Linux RZaXMEH AR Git B, BriBEEd 45 A MER, B8 360 A TR, BREEH 11 M FRHM
ﬁg %iﬁuﬁ_'l‘io

XTF SHA-1 BYig %315 7
WEARBUINECEEETREIMAD SHA-1 ERERNXNR. ARTE?

MRMENREERRR T —NRZAFE NN RAFER SHA-1 BRIXNER, Git KMEE
BEZFE THEMER HASH HERINR, MEUARXMHINREREEEREANECEN, R
Z RN RES, (RRFEI TR X RAVEIRE.

BREXMERLERNHERTIB N, SHA-1BERKER 20 715, tBHlE 160 i, 280 1k
MR HENRAE 50% BREM—RAR GHEARNEKHNAAZp = (n(n-1)/2) *
(1/22160))) o 27802 1.2 x 10" 24t E—121212, AZRHIK LIVKLEEREY 1200 o

NOTE

ZHR—TEFETBEFTE—R SHA-1 43, NRMIK L 65 121 AKEERIZE, BASIER
EFEFNTEAN Linux AZAE (360 B4 Git WR) BIRE, HEZIRZE—1MEXRR
Git CEEE, XERHEMENREAIFEERBINR, EHEAE 50% BIBR~E—X
SHA-1 &R, XELLIRRIZEANRRE—ME EEERBFRRINPHRIRREH R
BINERIEZE

$23%5|H
EA—XRRREENAZEE —TENENDXZ5 A, XFMMAIUEER—1 Git P EAXITOZEXK

KB NAVRRXTREE SHA-1 B, 0, MBEEE—ISINRE—RIERHNR, K& topicl P15
[ ca82a6d , BBALULTHEH<SEHFMN:



S git show ca82a6dff817ec66f443420072026906a93763949
S git show topicT

MRFBAMEEN D ZIEEW-MIEDN SHA-1, HEBREERA—MIFHIRESH SHA-1 , REILfER—Y
it rev-parse B9 Git IFMITE, RAILITE Git NERIE PEEFZXTHRNTANEE, BEFRIR, rev-
parse BATKEBIZEMARHBRELITHN, A, BIFEE Git IEIIRATHARSH, SrgEsEE
Fo fRE]ATERA 32 LT rev-parse

$ git rev-parse topicT
ca82a6dff817ec66144342007202690a93763949

B 1=FS

ST, Git zEREaRE—15IARAKE(reflog), SIREERRTHE/LNAIRE HEAD #1453 3Z5| AR
EERFAE.

RETLUER git reflog K&EESIBAAE

S git reflog

734713b HEAD@{@}: commit: fixed refs handling, added gc auto, updated
d921970 HEAD@{1}: merge phedders/rdocs: Merge made by recursive.
1c002dd HEAD@{2}: commit: added some blame and merge stuff

1c36188 HEAD@{3}: rebase -i (squash): updating HEAD

95df984 HEAD@{4}: commit: # This is a combination of two commits.
1c36188 HEAD@{5}: rebase -i (squash): updating HEAD

7e05da5 HEAD@{6}: rebase -i (pick): updating HEAD

FHIRA HEAD FRiEMMIERET LW, Gt MEFXMEEFHESIBEEXNALIERE, @i XL
1®, R LR A EMIREN Z FIRRR AL, WMRIFEEECEF HEAD ERXAINFIEMBVIRE, ReILIfER @
{n} K5I F reflog HiHAIRRZIER,

S git show HEAD@{5}

REFALUERX MEEZREER N D ZE—ENEFNUE, fId, BEEIMB master X EFRAIHESE
TWANMESL, (RETLUAEN

S git show master@{yesterday}

M= BRIERIZD I TNRIER 7M. XNAERXNEEMRS I AASENSIEER, FIUTRERAREI/L



R ZBIREE3L

BJLUETT git log -g REHEMTF git log MHEIMSIBAEER:

S git log -g master

commit 734713bc047d87bf7eac9674765ae793478c50d3

Reflog: master@{@} (Scott Chacon <schacon@gmail.com>)

Reflog message: commit: fixed refs handling, added gc auto, updated
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Jan 2 18:32:33 2009 -0800

fixed refs handling, added gc auto, updated tests

commit d921970aadfB3b3cfBe71becdaab3147ba71cdef

Reflog: master@{1} (Scott Chacon <schacon@gmail.com>)

Reflog message: merge phedders/rdocs: Merge made by recursive.
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0860

Merge commit 'phedders/rdocs’

ESIENE, sSIFEEREETEAMEE, —MERIFEMFRBCHNECERMIFANEE. EtMAREINGCE
BEW5| B BERSFIRER, MIrF=E— N CENRE, SIBASETH, AARECERELHIR

fE. git show HEAD@{2.months.ago} XEMTREEMRET — I MEZELHEMNARARE A ——NRR
EENHAIRENGE, BAEBF2BERIRE,

#5518

ARSI ARS —MERA— MR AR MRMESIANESRMLE—" A, Git FHBFNZSIARNLE—ME
32 RIgIMHRRFHER:

S git log --pretty=format:'%h %s' --graph
* 734713b fixed refs handling, added gc auto, updated tests
* d921970 Merge commit 'phedders/rdocs'
\
* 35cfb2b Some rdoc changes
| 1c002dd added some blame and merge stuff
/
* 1c36188 ignore *.gem
* 9b29157 add open3_detach to gemspec file list

|
|
*
|

{REJLAGERS HEADA SKEFH E—1MER, BRME “HEAD BIRIRAL”



$ git show HEAD*

commit d921970aadf@3b3cfBe71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

RBAILTE A EERIN— M FE——fF130 d92197022 & “d921970 FVE —RIER” XMBEEREBRTFEFH
(merge)BY1ERR, AABHREREEZIXIER. F—RIEXREBMMEHIAED S, MEZRIRREIMFAEHN
n¥X:

S git show d9219704

commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 14:58:32 2068 -08600

added some blame and merge stuff

$ git show d92197042

commit 35cfb2b795a55793d7cc56a6cc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date: Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes
S—EEAALRRNG AR ~ FEFRIEME—RIEL, FIt HEAD~ 1 HEAD* BFMNH, MXANTEFIRER

ENEKRFRIEHE, HEAD~2 AR “F—REXME-—RIER" , I “HERER — Git IRBEIRIEERIR
HORENXS RIS — B3, flan, FEZAIRYFIHAVERAZHER, HEAD~3 Fid

$ git show HEAD~3

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

WA AG B HEADA A, BB E—RIBRAE —RERME—IR:



S git show HEADAAA

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -06500

ignore *.gem

R AT A B EAX M MEE —— RAILUBT HEAD~3/2 REVGZHIS | AMNE ZRIER (RIFER— 1 EHIE
) o

e Xd]

MEKFIMAERER, MEREENAER—EXEER, SIFEREDIXN, XNEBMRIIZI+
DER, FAUURRZIKERFER “XNDTEEMERREREGHEEDR? 7 R

W=

B & SRR R X B AR N R XMIB AR L Git 3 EHE— MO ZPRMAES — M2 XHIRR. i,
REWTHIRRFAE Example history for range selection.

Figure 137. Example history for range selection.

RIBEEE experiment 5 ZHIEEMLEAR R W KRE S FH N master 3%, RE]LAEH master. .experiment
FKit Git B RXLERR, e “7E experiment 2 FMATE master DZHIIRR" . AT EFIFEERA
7, BERT AREAPREINENFERABELHENREE, MUKER:

S git log master..experiment
D
C

RiZF, MNRIREBEERTE master DZAMATE experiment DXHRIRES, REEADZZED
B], experiment..master 2E/R7E master DX HMAIE experiment X PR :

S git log experiment..master
F
E



XEJLALEREREF experiment DX RMERMHHEEURBEEFREREHNAST. Z—MEHANZREEERED
RHEIXEIZIRRIAS -

S git log origin/master..HEAD

XML MEERERID ZPMAEIZIE origin PEVIRR. MRIFHITT git push HEMHHFI D XZIE
7EiRER origin/master, git log origin/master..HEAD FriaHMIIRIE W LR EIiminiRS 28, R
REB=THPM—I4, Git 2ZAASN HEAD, 580, git log origin/master.. =5 Z a6l F+ERER
#£E8R —— Git £/ HEAD R EZ =K —il,

2R

WRIEERGFA, EERMERRAERFTEM MU LN A EREMARENEY], HNEEMERIZREETE
RENZHHN—, BRFEMIATNNIX L. Git RATFHFEERSIBRINL * FHHE --not KIEPAIRFHRE
RIMESEPN DT, EIET7IB3 M2 FMAT:

S git log refA..refB
S git log “refA refB
$ git log refB --not refA

XMEERGEA, AAMAUEESATEEBEIHI5IA, XRNRIEELELIRN, b, (REAEEPMER
refAS refB BENERTHK refC BEMRR, MALMBATERHEE 1L

S git log refA refB “refC
S git log refA refB --not refC

XA T — N+ R BANEITERRS, (RAIUBIEREEMNOXECE THLERA,

=

RE—MIEENXERFEEIR =8, XMEEITLLEREEERN S| BFHN— 1 EEEXFAHERERN S SR
To BEEZINAHFHINRRZ AT, NRIRIEE master 5& experiment FESHNERERELERNIR
X, fRAELITT

git log master...experiment

$
F
E
D
C

XAEE log RAHAIFRLE—#, NEHTAMERIIES.



XMEET, log LH—MEASHE --left-right, EREREMERIIERLTFH —MNSZ, Xxik
b0 L B R TR NS B

git log --left-right master...experiment
F

vV V. A AN U

E
D
C

BTYXETR, REAILT2 A EMEENR Git ©EFHHER.

XENETF

Git B FH— AT UFEEGSIT T LIEER . AT/ NER S0 UEBRE XIS ES 2 A G iR
Ko HBIFHMER—EAXHGE, FEXLEHERIETFRRMABEFRE—ERA—MERE, XM LASIES
BH. BEXMAR, JURRRXEEE IHUINTESE, ANtSEREMFALREESHRIIENERZME
%o WNRIEIT git add BIEA -1 8(F --interactive %M, Git BEHFEAN—ITERLZRRIER, EREM
TERZRA:

$ git add -i
staged unstaged path
1: unchanged +0/-1 TODO
2: unchanged +1/-1 index.html
25 unchanged +5/-1 1lib/simplegit.rb
**%% Commands *#*%*
1: status 2. update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now>

AUBIXM R CUEEFRANMEERTEEFX - BE LS git status ZHERANER, ERERBEE—
L, SREENERIIEEN, REEFENESRIITEEN.

AR GRS X, EXERAIUE—ETF, SEFEEFEXH. BUBEFEXMH. EEXMAH—88a. A
RWBERNX . EFELGFRABHIXS,

HEFESIREEXF
INRLE What now> IRRFIERA 2 5 u, WAKRIRTEEEEMIHE:



What now> 2

staged
1: unchanged
2: unchanged
3: unchanged

Update>>

unstaged path
+0/-1 TODO
+1/-1 index.html
+5/-1 lib/simplegit.rb

77 TODO 5 index.html XXf, FTLANKT:

Update>> 1,2

staged

* 1: unchanged

* 2 unchanged

3: unchanged
Update>>

unstaged path
+0/-1 TODO
+1/-1 index.html
+5/-1 lib/simplegit.rb

BSIXHRIEDN *» BFREEFHIXHREREF. J0RE Update>> BRFEFEANEARAEH RO
%, Gt REEFEZANERBIXH:

Update>>
updated 2 paths

*%% Commands ***

1: status 2.
5: patch 6:

What now> 1
staged
1: +0/-1
: +1/-1
3: unchanged

MEFTLLEE TODO 5 index.html X B EE W E M simplegit.rb XHRERWE T, MNRXNEEBUHE T

revert 4: add untracked
8: help

update 3:
diff 7: quit

unstaged path
nothing TODO
nothing index.html
+5/-1 lib/simplegit.rb

TODO X4, fEMA 33 r (HUH) EI:



*%% Commands ***

1: status 2. update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 3
staged unstaged path
1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 lib/simplegit.rb
Revert>> 1
staged unstaged path
* 1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 lib/simplegit.rb

Revert>> [enter]
reverted one path

BREE Gt RS, FILEBEZIBLKEUHEEF TODO X4 :

*%%* Commands **x*

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 1
staged unstaged path
1: unchanged +0/-1 TODO
: +1/-1 nothing index.html
25 unchanged +5/-1 1lib/simplegit.rb

MREEEFEHFRARNEF, aJUEA 68 d (K3) <. ESETRHEFEXHN—ITIR, BTUAMAEE
BEEENTFXF. XRIFEMLITIEE git diff --cached IFEHEML:



*%% Commands ***

1: status 2. update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 6
staged unstaged path
1: +1/-1 nothing index.html

Review diff>> 1

diff --git a/index.html b/index.html
index 4d07108..4335f49 100644

--- a/index.html

+++ b/index.html

@@ -16,7 +16,7 @@ Date Finder

<p id="out">...</p>

-<div id="footer">contact : support@github.com</div>
+<div id="footer">contact : email.support@github.com</div>

<script type="text/javascript">

B XERARGS, AJUERRENRNENRER A IZEEFX,

EEFEHT

Git BRI AEEFEX 4R ESR Do FIa0, W1R7E simplegit.rb X T HdER, BREBEHFEFN—IM
FEH—, Git IBIFEMMTN. MRERRTRAHR, MASHp #T) o Git ZWEMEER D EFLE
X5 ARa, WEEEXHNE 187D, e — T MERXAHXHEEMEEEESFEN]:

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index dd5ecc4..57399e0 100644
--- a/lib/simplegit.rb
+++ b/lib/simplegit.rb
@@ -22,7 +22,7 @@ class SimpleGit
end

def log(treeish = 'master')
- command("git log -n 25 #{treeish}")
+ command("git log -n 30 #{treeish}")
end

def blame(path)
Stage this hunk [y,n,a,d,/,j,J,g9,e,?]?

XEERZIED, B ? ERFEAUEANGLTIR:



Stage this hunk [y,n,a,d,/,j,J,g,e,?]? ?

- stage this hunk

- do not stage this hunk

- stage this and all the remaining hunks in the file

- do not stage this hunk nor any of the remaining hunks in the file
- select a hunk to go to

- search for a hunk matching the given regex

leave this hunk undecided, see next undecided hunk

- leave this hunk undecided, see next hunk

- leave this hunk undecided, see previous undecided hunk
- leave this hunk undecided, see previous hunk

- split the current hunk into smaller hunks

- manually edit the current hunk

- print help

N D W R X CU N oo o<
|

BEBATALBA Y X nREFRESEEFES—TXIR, SR, EERFEXGTRIRBEED NN Z RENERDE
- PMEKRBZIFEERAN. NRMREEXAHN—ED, KSR ATRSE T EXE:

What now> 1

staged unstaged path
1: unchanged +0/-1 TODO
: +1/-1 nothing index.html
3: +1/-1 +4/-0 lib/simplegit.rb

simplegit.rb XFHIRSREB. EETHEFITREFESETTIRKE R, ELMOMEEF T, EX
B, ATLURHRZREINAMEIAH BIZTT git commit KIRZER D EFRIHo

WA UFRHERBER IR P HER D X G EF - sl EGF<ITHEA git add -p a3 git add --patch3g
BRI,

—iHll, AILAEA reset --patch spLRIANT RIXRELEBEEXH, &I checkout --patch @<
DX HS stash save --patch @8 REDEFN . BITRSEZRMXLHSHNERERSENT
fRE ZIFMER.

i AS P

B, HREMEN—E0 LELTF—KIEE, FIEREEHNTREIVRES, MXIREETRES—
DM —RANNES. REE, FARUXENTR) LEZX - T —FH TR —RIRR, #H3X

BIAMNEER git stash®d%,

fER S MIET (FE REVERVIRT - BN, BRREX 4 SEFE) - ARRBRTHEERRER —Mi L, MR
B LATE AR AR A i BT L FR I 2 PR B



fitiie TAE

NTER, ENBEHLEIOXMG, ARFTEEFERN—E, WRE1Tgit status, AIUBEEAEN
ERTS

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

to unstage)
modified: index.html

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

modified: lib/simplegit.rb

MEREYIRD S, BREFMEERRZAMNINE, FILERIE. Fmn#ER#XD% L, B17git stash

¢ git stash save:

S git stash
Saved working directory and index state \
"WIP on master: 049d078 added the index file"
HEAD is now at 049d078 added the index file
(To restore them type "git stash apply")

THEERETHNT:

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

EXAY, {REEMBIEZMUIRS T HERE MM TIF; (MVBMREFEMEER L. EEEMENARA, TUER git
stash list:

S git stash list

stash@{0}: WIP on master: 049d078 added the index file
stash@{1}: WIP on master: c264051 Revert "added file_size"
stash@{2}: WIP on master: 21d80a5 added number to log

FEAGIR, BWNZAHRMER, PRUIRZMET = P RERER IR FTLUBEEREX stash sp L HIFE BN



B an S IFRNINIER Y TIEE A git stash apply
o MNRBENHAEFA—FIAMERE, TUBERFIEEE, XM git stash apply stash@{2}, IR
TIEE—MER, GitIANIEENERREREE:

S git stash apply

# On branch master

# Changed but not updated:
(use "git add <file>...

to update what will be committed)

#
#
# modified: index.html
# modified: lib/simplegit.rb
#

A LAEE Git EFECR T HIRMREFER I RUBRINX . EALIS, SZRXVAERNE— M T2NIFEER, H
BEHRRENAREREFCHAENSS; BRE— M THANILEERSNAER—OXHATEMIIN AiER 7
DBBEFM, AUE—IMDX ERE-MER, REZ—1 9%, ARESHENNAXLEEL, XN AERN
THEERPHUAUBERERERZNIXM - IRBEAFRARETFMNA, Git ZFEEH B,

XHREIREFRNA T, BERZMEENXAINKEENERE. BEPERIE, LIAER --index ETRIZ
17 git stash apply &%, RZWNEBMUAEEFENENR. WRELIBHEMT, BAMBEZIFEFRNHME:

git stash apply --index
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

Changed but not updated:
(use "git add <file>...

to update what will be committed)

modified: lib/simplegit.rb

HFHEIFTHEIFHHFHHHHF

NAERRSZ RN AEEFENIE - EHEk EIEBE, AILE1T git stash drop M LG EZRRIERINZF
KBRE:!

$ git stash list

stash@{0}: WIP on master: 049d078 added the index file
stash@{1}: WIP on master: c264051 Revert "added file_size"
stash@{2}: WIP on master: 21d80a5 added number to log

$ git stash drop stashe{o}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)



WA LAETT git stash pop RN AERARILEIMZ ETEE,

SIS R B

B MMEENTHEREWMEER. F— 1 EEMRITHIEDIE stash save ap<H --keep-index &, BEIF
Git REfFR/EARiET git add S BEFNAR,

ST AR HRBREFN 87, I—=) LBERGERRAN, XM HEIRER,

S git status -s
M index.html
M lib/simplegit.rb

S git stash --keep-index

Saved working directory and index state WIP on master: 1b65b17 added the
index file

HEAD is now at 1b65b17 added the index file

$ git status -s
M index.html

— N E B ERERERMNE SR GERRERE X — R REER M. BABRAT, git stash R=fEREE
éZT_?QIEF'E’JSUfFo WMRIEE --include-untracked 3 -u #rid, Git WEMERUEAEIEAIRIRER X,

S git status -s

M index.html

M lib/simplegit.rb
?? new-file.txt

$ git stash -u

Saved working directory and index state WIP on master: 1b65b17 added the
index file

HEAD is now at 1b65b17 added the index file

S git status -s
$

&2, WIRIEET --patchiFid, Git FRERFAIEERIINERNATAE, ERERENMBERILE AR
B MEAMFEREFELEERS.



S git stash --patch
diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index 66d332e..8bb5674 100644
--- a/lib/simplegit.rb
+++ b/lib/simplegit.rb
@@ -16,6 +16,10 @@ class SimpleGit
return “#{git_cmd} 2>&1 .chomp

end
end

+
+ def show(treeish = 'master')
+ command("git show #{treeish}")
5 end

end

test

Stash this hunk [y,n,q,a,d,/,e,?]? vy

Saved working directory and index state WIP on master: 1b65b17 added the
index file

MfEREIE— 1932

MRERE T —LTE, BEBEMILT —=/L, RAESREEEENSZ ETE, EEMNATIENAIEREIR
Bo INRNAZERNRERBIXH, MEBE—TEHARAFERERE, IRBE—ITENRNAKS
AR AERBICAED, BILUETT git stash branch §IZ— N9 %, WG IIIFIIPRIERR, EMTIN
BT, ARENABRIETEfER:

S git stash branch testchanges
Switched to a new branch "testchanges”
# On branch testchanges
# Changes to be committed:

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

to unstage)

modified: index.html

(use "git add <file>..." to update what will be committed)

#
#
#
#
# Changed but not updated:
#
#
# modified: lib/simplegit.rb
#
D

ropped refs/stash@{0} (f@dfc4d5dc332d1cee34a634182e168c4efc3359)

XD R E R TOEH AR TR —PMERHERNER.



RETFRER
WFLIEERP—E T, (REBEIEETESERMEBR. git clean HORTWIRMIXLE,

B-LEEANRERLINRA T BREEGH RN TRERBARA, WA T BT - TRNMEMBRZaE
A% &

MEZEEMEAX TGS, ANERKITAMNIIEERPBERERREIRN . MRMBEEET, MEFR—
EREHEIRBEXHNANT, —PEREWATREIEIT git stash --all KBRE—HFREHEREET.

fRAJLAER  git clean 83 EMRAAXHHERELIEB R, £ gitclean f-d S SKIBHFRIIEERPAE
REERHMIXHEFURENFER. -f BKE EH/ 5 “BEBR

syl

IRABVBEFEREZMM 4, AILUER -n ZTRETHS, XEWE “M—REIARSIFIR FE BT

”»
o

N

S git clean -d -n
Would remove test.o
Would remove tmp/

ZUNBRT, git clean S REBIREE R KRREX S, FA5 .gitiignore SiEMZBE 4 AYE
RNLEEM X G E A= HEMR. MRMMBEERRALEHE, AT H—REeTF 2NN EMEIRFIEREESE
BRI .o X, BILLLE clean sp< 18 A0— - x &I,

$ git status -s

M lib/simplegit.rb
?? build.TMP

?? tmp/

$ git clean -n -d
Would remove build.TMP
Would remove tmp/

$ git clean -n -d -x
Would remove build.TMP
Would remove test.o
Would remove tmp/

WMRAHE git clean SFEMH4, EE -nH -f REEMZEIRZREA -n KETEMNERE, 3
—MNNORIEZIEMNARZEER -1 5% “interactive” 1RIEFIETE.

R UREERENETT clean 85,



S git clean -x -i

Would remove the following items:
build.TMP test.o

*%% Commands *#*%*

1: clean 2: filter by pattern 3: select by numbers
4: ask each 5: quit

6: help
What now>

EMAE T A Ua5IEES — XA EE R E R E R FRETE T

o MR

Git RARERALZ 2N, BEFRHET RN, MRIFMERN ENEMAIBEZRTIE, HEBERIEHRER
EARHEIEMRETAEXRIR, GitigHT /U@ GPG REZEMIIET RIS

GPG 7748

B, EARERZMIREEREE GPC HRENTAEH,

S gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

pub 2048R/0A46826A 2014-06-04
uid Scott Chacon (Git signing key) <schacon@gmail.com>
sub 2048R/874529A9 2014-06-04

MRIREZBERE—TE, PILUMER gpg --gen-key E—1
gpg --gen-key

—BRE— 1A UEZENTAEA, FLUBTIE Git B user . signingkey TR EE,
git config --global user.signingkey OA46826A

T Git AUAERIRHI R AR EETE SRR,

INREZIREF— GPG fhA, ALUEREREBMOITE. MATEHNIARER -s R -a B!



$ git tag -s v1.5 -m 'my signed 1.5 tag'

You need a passphrase to unlock the secret key for
user: "Ben Straub <ben@straub.cc>"
2048-bit RSA key, ID 800430EB, created 2014-05-04

NREAMRE LIE1T git show, SEEMFRI GPGC ZEEMEE/EME:

$ git show v1.5

tag v1.5

Tagger: Ben Straub <ben@straub.cc>
Date: Sat May 3 20:29:41 2014 -0700

my signed 1.5 tag
----- BEGIN PGP SIGNATURE-----
Version: GnuPG v1

iQEcBAABAgAGBQJTZbQlAAoJEF@+sviABDDrZbQH/@9PfE5T1KPVPlanréqiv4 /Ut
LQxfojUWilLQdg2ESJItkcuweYg+kc3HCyFejeDIBw9dpXt00rY26p05qrpnG+85b
hM1/PswpPLuBSr+oCIDj5GMC2r2iEKsfv2fJbNW8iWAXVLoWZRF8BOMfqgX/YTMbm
ecorc4iXzQu7tupRihs1lbNkfvfciMnSDeSvzCpWAH17h8Wj6hhqePmLm91AYqgnKp
8S5B/1SSQUEAjRZgI4IexpZoeKGVDptPHXLLS38fozsyiBQyDyzEgJxcJQVMXxVi
RUysgqjcpT8+iQM1Pb1GTHR4XAhuOgN5Fx086PSaFZhqvWFezJ28/CLyX5q+0IVk=
=EFTF

commit ca82a6dff817ec66f443420072062690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the version number

IEIERREE

BT —MEEMINE, AILUETT git tag -v [tag-namel., XM <$fER GPG KWIFE R, N TIWIFRE
EETE, ESEENRPEEEMRIVHAREDR,



S git tag -v v1.4.2.1

object 883653babd8ee7ea23e6a5c392bb739348b1eb61

type commit

tag v1.4.2.1

tagger Junio C Hamano <junkio@cox.net> 1158138501 -0700

GIT 1.4.2.1

Minor fixes since 1.4.2, including git-mv and git-http with alternates.
gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Good signature from "Junio C Hamano <junkio@cox.net>"

gpg: aka "[jpeg image of size 1513]"

Primary key fingerprint: 3565 2A26 2040 E066 C9A7 4A7D COC6 D9A4 F311
9B9A

MR ZBEEEENQN, BAMBEIF[EUTEHAIRA:

gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Can't check signature: public key not found
error: could not verify the tag 'v1.4.2.1°

EERX

FERMARAN GitF (v1.7.9 L) , HAIUEENARRK. NRENFIREMS AN EEEZINRRE RN
WEIE, FIEEMINIREEMN— -S 2l git commit &<,

S git commit -a -S -m 'signed commit'

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID OA46826A, created 2014-06-04

[master 5c3386c¢c] signed commit

4 files changed, 4 insertions(+), 24 deletions(-)
rewrite Rakefile (100%)

create mode 100644 lib/git.rb

git log BB — --show-signature EIMHKEE RIIEXEEZ,



$ git log --show-signature -1

commit 5c3386cf54bbaba33a32da766aa52bcB155503c2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID 0A46826A
gpg: Good signature from "Scott Chacon (Git signing key)
<schacon@gmail.com>"

Author: Scott Chacon <schacon@gmail.com>

Date: Wed Jun 4 19:49:17 2014 -0700

signed commit

F5h, WAILECE git log RIVIEEMEINE RN %6? BAFITE B .

S git log --pretty="format:%h %G? %aN %s"

5¢3386c G Scott Chacon signed commit

ca82a6d N Scott Chacon changed the version number
085bb3b N Scott Chacon removed unnecessary test code
allbef@ N Scott Chacon first commit

XERATIUBIRERE—RREXEZEHFTNE, MZARIZEIR,

£ Git 1.8.3 M LUGHIRRZAH, “gitmerge” 5 “gitpull” AL --verify-signatures EIMFEEH
B4R EHET S GPG ERMIRR.

MREAXMETREH - T ESAEZRERRINDI XN, GHFAIER.

S git merge --verify-signatures non-verify
fatal: Commit ab06180 does not have a GPG signature.

MREHESHRABERNERIRR, SHBSRRETENEREELNET T AR IR MH],

$ git merge --verify-signatures signed-branch
Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>
Updating 5c3386c¢..13ad65e
Fast-forward
README | 2 ++
1 file changed, 2 insertions(+)

WEJLA%E git merge spMINN -S ETREZER EEEEE’JA#kxo TENFFERTRIERESHI DR
B—MEXHRERNHEZEREERNEGHIER



S git merge --verify-signatures -S signed-branch
Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID OA46826A, created 2014-06-04

Merge made by the 'recursive' strategy.
README | 2 ++
1 file changed, 2 insertions(+)

FTABREE
SENESRLRE, ERNFATEESNTERERERE, MERBREAKFNES— N AMBRINEXE

o MFRH, FRSERXREREEPEMAREHBEZNREETRR, EXRAITENNITETIERIZR
—EBIHT, HIRIRTTEIEME GPG REZBHRMITFL,

2R

TREEENAEERSZ), MEABFEEN —TRAREMERARREEXD, HE—NHFENEER
B Git iRt TR ME AN TARREMM ERVEIEREFR S AEMRER, HITRERHE—T.

Git Grep

Git iRt 7 —" grep &<, RAILURAEHMRERHEHE TEERFER —IMFHBEREEMNRE. i)
A Git xS RABENEXRENGIF.

AIMERT Git SEHMITIEE R, (RAILUEN -n SECKIaH Git FrikEIMTETTS,



S git grep -n gmtime_r

compat/gmtime.c:3:#undef gmtime_r

compat/gmtime.c:8: return git_gmtime_r(timep, &result);
compat/gmtime.c:11:struct tm *git_gmtime_r(const time_t *timep, struct tm
*xresult)

compat/gmtime.c:16: ret = gmtime_r(timep, result);
compat/mingw.c:606:struct tm *gmtime_r(const time_t *timep, struct tm
*xresult)

compat/mingw.h:162:struct tm *gmtime_r(const time_t *timep, struct tm
*xresult);

date.c:429: if (gmtime_r(&now, &now_tm))

date.c:492: if (gmtime_r(&time, tm))
git-compat-util.h:721:struct tm *git_gmtime_r(const time_t *, struct tm
*);

git-compat-util.h:723:#define gmtime_r git_gmtime_r

grep iR HE — LB/ EAYIEDL,

40, YRETLAGER - -count MEWURMEE Git dmtb#iAES, (NMXEEMEXHEEREUREITXHEE TS
DANEL,

S git grep --count gmtime_r
compat/gmtime.c:4
compat/mingw.c:1
compat/mingw.h:1

date.c:2
git-compat-util.h:2

NRRBELERTTEETH— N ARNERER, REILUEN -p &EHL:

S git grep -p gmtime_r *.c

date.c=static int match_multi_number(unsigned long num, char c, const char
xdate, char xend, struct tm xtm)

date.c: if (gmtime_r(&now, &now_tm))

date.c=static int match_digit(const char *date, struct tm *tm, int
xoffset, int *tm_gmt)

date.c: if (gmtime_r(&time, tm)) {

EXBHRTTLUERE date.c XEFFHE match_multi_number M match_digit M MNREGERT
gmtime_r,

fRERILUER --and iIREREREFNFAHRAS, UMEER—TRNESZMLE. b, HMNBEEEE
IBhRZs 1.8.0 ¥ Git KIBEFEX TEEZEE “LINK® HE “BUF_MAX" XFWNFREBFIEMNTT.



XEBEENBART --break M --heading ETR L EINE 5 i#i5%.

S git grep --break --heading \

-n -e '#define' --and \( -e LINK -e BUF_MAX \) v1.8.0
v1.8.0:builtin/index-pack.c
62 :#define FLAG_LINK (1u<<20)

v1.8.0:cache.h
73 :#define S_IFGITLINK 0160000
74 :#define S_ISGITLINK(m) (((m) & S_IFMT) == S_IFGITLINK)

vl1.8.0:environment.c
54 :#define OBJECT_CREATION_MODE OBJECT_CREATION_USES_HARDLINKS

v1.8.0:strbuf.c
326 :#define STRBUF_MAXLINK (2*PATH_MAX)

v1.8.0:symlinks.c
53 :#define FL_SYMLINK (1 << 2)

v1.8.0:zlib.c
30:/* #define ZLIB_BUF_MAX ((uInt)-1) */
31:#define ZLIB_BUF_MAX ((uInt) 1024 * 1024 * 1824) /* 1GB */

B F—EERRERG <Lt grep M ack, git grep LE—ENRR. F—MBEEIFER, EZZ2
AMURET AR BRI AR, RaILERERN Git i, EL—MFH, FHNE—NBMZE Git RAEH
B, MAREERHIMRES,

Git BEER

HIFRAEER —TIE ME , MERMEZM 4 BHE FEHESIA. git log LAWFZBANIAR
NBdiRZEREER diff WABRIREEMFENRR.

40, sNRFIATBILE ZLIB_BUF _MAX BERMHARMRSINGY, FATRILER -S EUR B RFEAM iR T

FFERBIERSZ,

$ git log -SZLIB_BUF_MAX --oneline
€01503b zlib: allow feeding more than 4GB in one go
ef49a7a zlib: zlib can only process 4GB at a time

MRBNNEBEXLRRH iff, FIMAIUBETE ef49a7a XMERSINTEE, FHEH7E e01503b XMERRHK
fBERT o

INRIRFHERIERRIVER, (RAILMER -G ETRERENREER,



TRESHER

TESEREZ—MEEESA EERNEERERIEE. X2— |rL%ﬁmTkﬂ%mm%,ﬁﬂ%+ﬁﬁ
%ofgn:thMifLﬁﬁWﬂﬁ%,bjuﬁmﬁﬂ¢ THE P RBHIF L,

Blan, FRIRFATEER z1ib.c XHH - git_deflate_bound”™ HREHHE—RZE, HNIILHIT git log -L
:git_deflate_bound:zlib.c., Git ®=IHIXEHXNMRERGEE, ARTXHLIER, HFEETMEEEIE
ZE—RINTEXNRA T,

$ git log -L :git_deflate_bound:zlib.c

commit ef49a7a0126d64359c974b4b3b71d7ad42ee3bca
Author: Junio C Hamano <gitster@pobox.com>
Date: Fri Jun 10 11:52:15 2011 -0700

z1lib: z1lib can only process 4GB at a time

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -85,5 +130,5 @@

-unsigned long git_deflate_bound(z_streamp strm, unsigned long size)

+unsigned long git_deflate_bound(git_zstream *strm, unsigned long size)
{

- return deflateBound(strm, size);

+ return deflateBound(&strm->z, size);

}

commit 225a6f1068f71723a910e8565db4e252b3ca21fa
Author: Junio C Hamano <gitster@pobox.com>
Date: Fri Jun 10 11:18:17 2011 -0700

z1lib: wrap deflateBound() too

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -81,0 +85,5 @@

+unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+{

+ return deflateBound(strm, size);

+}

+

WR Git TEITEHIAI LR RIR M E S E, Rl URE—NENRER, Fli0, X epH L
S2%MEM: git log -L '/unsigned long git_deflate_bound/',/A}/:zlib.c, fRIATLURMLETT
FE—EEITS RIRGERNE L.



ESHE

WEIHE, 6 GitiY, ARRSRNFERREBZBERRAE, Git REN—REEAITFMERERZIMR
Eo RAILUEREFXABTRIZENAEMLESFENRS, AJLUET stash SnLRARERSELERBILIE, HBA
MESEBZREMNRZIMEENUSZ—MARNREN—1F, XeJEPREBRIMNINT, HERXPHESHE
X, BRXERESRFD, NEeMBIRRER - TRV IIERRSMARZEZ R,

FEATR, REUFEINATAXEIFEERNIE, XEESADZIRIIERRIIREEEH LR MIRFR
[ R i Ko

BemE—Riw3Z

ERRIE—RIE X FIRERPIB IE A LR R BRFPRE LN —1 WFRHISRIE—RER, (REFRHAMAG
EE: BRREXER, HEEBSURRMN. EIMBIREIX AR,

B, BARHER:

oy

R, MRRABBERSE—RIERZBIEESLS

$ git commit --amend

XBIRBEANXN S RIESRE, EEESTMRE—FRERER, #rEN. SREHXARERE, FERKES
REAANNAREREII—FIERER.

MRIRERTTAIRE, XEANZEHRRZTIERI— eI S, BEdARNeE e R E IR AR
R, WRILUEE R UNRNRIERTEM,. BB HARIZTT git addH git rm — P EEERHIXMH, HERIETT
git commit --amend EiE HFIREFEKEHEEMAFIRIIAIIRER,

ERAXMRIGNHMERE/ D, EABESNZIRAIA SHA-1 KM, BEXRMF—NIHNEE - NRELMWXT
RE—RIEXMAEEIEE,

ST RRER

ATERERRDEPRIZNRSR, BEREEFNTE, Gt 2BE— 1 ZEHEIR, BRAUERTET
ARTE-RIURR, ETENRKE HEAD MAZFEBIEIZ— T LEH. BIXERAZETAR, AIUE
EAREEANRERGELE, AREHRER. FIIXHTEMBMBER. FTLUEEL git rebase 180 -1
TR ERAMIZITTER, IHEERBEESSZSALNGASE, XALBIEFHSRELEEIBRIHKME,

fan, MREEBEREOL=REREE, HEPARTPTHEE—MERER, BEBEERNRII—RIZERZHR
IRZVERNBEE L git rebase -1 #%, Bl "HEAD~27 B{ HEAD~3, ic{f ~3 AJRELLIRB 5, ENIRESE
RERREZXIRET; B EE LR EIEE T URIMIIRIRIS, EIEEEBEIRTHIRIER:

S git rebase -i HEAD~3

BRIEEXE—NEESL - E HEAD~3. .HEAD SEERNE—MEREIWETS, TILFEESEHRES. I8



W RAEFIEEHEIX R P RARSZBEVRR - IFMSTE—RLZENRWMRE, BAmEMARRZ.

BITX ML ENEHRIER LAi—MERRTR, BRKETEXE:

pick f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Rebase 710f0f8..a5f4abd onto 710f0f8

Commands:

p, pick = use commit

r, reword = use commit, but edit the commit message

e, edit = use commit, but stop for amending

s, squash = use commit, but meld into previous commit

f, fixup = like "squash", but discard this commit's log message
x, exec = run command (the rest of the line) using shell

These lines can be re-ordered; they are executed from top to bottom.
If you remove a line here THAT COMMIT WILL BE LOST.

However, if you remove everything, the rebase will be aborted.

HFHHFHHHHHHHHHHHHHH

Note that empty commits are commented out

FEERIENRENTERERARN log i<, XERXETHINFEERN, BT —Rlogim<, RBEIE
X I ARPE:

S git log --pretty=format:"%h %s" HEAD~3..HEAD
a5f4a0d added cat-file

310154e updated README formatting and added blame
f7f3f6d changed my name a bit

ABRHPHNRFET. RERTELKIR—INERIBITHEZE. EREMFERSITHIEERIRSE (HEAD~3)
i, MEEITFRIRRERE— MR SIANEN. EREIANMARRRNTIELE, EABEEE—THE
BB/,

RBEEHARILEFEEMBESRNEE L, BAFXNERN, RREFMEENRNES IR
‘pick’ A ‘edit’ o fE0, RBMERE=RRERER, UG TEXHENR:

edit f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file



HEREHEBELHRIESRN, Git BIRFRZIFIRFNRE—RIER, BIREOGLITHERUTES:

S git rebase -i HEAD~3
Stopped at f7f3féd... changed my name a bit
You can amend the commit now, with

git commit --amend

Once you're satisfied with your changes, run

git rebase --continue

XL ER S IR 4 A

$ git commit --amend

BRRRER, AERLEKIES. AfE, BT

W

S git rebase --continue

P F BN AR IR TRIL, ARMTN T MRFERFAL—ABY pick 204 edit, FEEES—
B edit WIRX LEEXLELE, R, Git BRELLE, IHMRMEERR, REHEEEITM.

EMHIFR3E

WA UERAREAEERENTHFNTEBIMRIRI. NRBEBEFR “added catfile” AR MEAFZINE R
SZEINBIIRRE , BT LR R ERAS MoXA -

pick f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

G ON P EN

pick 310154e updated README formatting and added blame
pick f7f3f6d changed my name a bit

HERFHRURIERN, Git BN IHEXEIRIIMNRIER, MA 310154e ARNA f7f3f6d, REE
Ibe BLERTRLERIBIRFHTE2MBFRT “added cat-file” 3,



E4EHR3E
EIRERTETE, Hr U ERRREER— M RMARS, EEEESPHAA LT ERMNES:

Commands:

p, pick = use commit

r, reword = use commit, but edit the commit message

e, edit = use commit, but stop for amending
s, squash = use commit, but meld into previous commit
f, fixup = like "squash", but discard this commit's log message
x, exec = run command (the rest of the line) using shell

These lines can be re-ordered; they are executed from top to bottom.
If you remove a line here THAT COMMIT WILL BE LOST.

However, if you remove everything, the rebase will be aborted.

HFHEIFHFIFTHEIFTHFEHFEHFEIFEHFEFEHFHFH

Note that empty commits are commented out

R, EE “squash” MAZE “pick” H “edit” , Git RNARENENHESHIEZEEE—I. PR,
RBEX=ZRIEREN—MER, BJLUXEHECRHIAS

pick f7f3f6d changed my name a bit
squash 310154e updated README formatting and added blame
squash a5f4al@d added cat-file

HERGFHREHRERN, Git NAMBENZRERARRBIRREIRESETREH ZRRERER:

# This is a combination of 3 commits.

# The first commit's message is:

changed my name a bit

# This is the 2nd commit message:

updated README formatting and added blame

# This is the 3rd commit message:

added cat-file

HIMREZE, FRE T —MEEH IR 28T ERRSS.



HHER

/A —MERSREZXMER, ARLZAMEDMEFSIEREIITRIMRPIRRSENIER. 50, RSEERSD
=RIERFEIIRRIRR . BERTCRSAFRIER: £—1 “updated README formatting” , =4
“added blame” FMAREREFRH “updated README formatting and added blame” , RJLUEI K rebase
-1 FEARMEIRX R, BERIWRZVIESEBA “edit” :

pick f7f3f6d changed my name a bit
edit 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

ke, SRR MRENEISGSTHN, EEBRMER, ZIWEENEN, MPEIEIURIER. HREFHBRERE
20, Git HIREIFIRPE -—MERHIRER, MABE—MEX (f7f3fed) , NAE-EX (310154e) ,
AFILIRHNG LT, AR, aILUEBIE git reset HEADAN —ARE WA MERKESEE, LM LRBSREUH
BRIERZ AR REF. MEANUEFAHRIXEERBILINMER, ARETMIE!T git rebase

--continue:

git reset HEAD?

git add README

git commit -m 'updated README formatting'
git add lib/simplegit.rb

git commit -m 'added blame'

git rebase --continue

o> U >

Git T AP NARE—XIER (a5f4a0d) , HFLIBRELEFRGXFE:

S git log -4 --pretty=format:"%h %s"
1c002dd added cat-file

9b29157 added blame

35cfb2b updated README formatting
f3cc40e changed my name a bit

B—R, XEREHTHRAEETIRPRERA SHA-1 RIEHM, FIUERERTIRPHERESEHEIHZCE
&

R ESEguEm: filter-branch

BR—MNAEREED, NMRBEZEIMANS LG RERIETLUERE - fla, £RIERIRIERFEH
WME—MERFBBR— X, XML E filter-branch, ERIURERERKRENIRIS, FRIFIRAYIIN
BB AAHBHMANSBERETERNSHIIENRIMIE, (RFRANHERTE. A, ERUEER. 1F
ZFIFNERNRE, XERFETEESEAE .



MEB—TRREBBE— 11X

XEEEE, BEAHOMED git add . X T —1NEANITHEIXHE, REEMNFREMARRTE. FT8EEA
HIRR T — 1M EIE— BB H, AMTEERENEB, filter-branch @— Al AREBERMERF
ST E, A7 MEMERHEFBE—IIUM passwords.txt B9, AILUER --tree-filter &L

filter-branch:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cfB4e7c5686a9cb838c3f36a8cbbadfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

--tree-filter EMEKRETIENE—MERGEITIRENGSAREMRRIER. EARFIHF, MMAE— IR
BA#ZERT — 1 OUIE passwords.txt I, BILEREET. NRBERMRMBEBARRRRNRERFNH XY,
BILUB1TEM git filter-branch --tree-filter 'rm -f *~' HEAD M&<,

BRI UER Git EEWMSRXABEMDXIEH. BE—THFHNRERE— NI ZPMXHE, ARY
RRERLZLEREHIERER, AJLUEERE master 73, ATitk filter-branch B DXX LETT, A4S
1L --all kWL,

E— T FERBPMBVIRER

RIEBEEMNF—NERBEFIRZFSN, FEE/LINMEEXHFER (trunk. tags FF) ., WIREEL
trunk FESERE—MEXWIFTERES, filter-branch A LIZEEBIRIB A

§ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0Obf61e41a27326cdae8f09fe708d679f596f (12/12)
Ref 'refs/heads/master' was rewritten

MEFBMERBRE trunk FERT . Git =BEMBRIAIBEARRIF B RAVIRIZ

2R IECLEpFE bt

ST EINEERERTFIETENTISET git config RIGEMFMNEZFSHFLL, HEGRBEFE—
518 # BECRFRE (REY TIRERFE UL S RBY D A BRFE b, EAIIEHZT, RtEALUEE filter-branch k—
RIEERS MR FRIERFE UL, TE/IORIRRECIRE CRIBRREMIE, PRUMREER --commit-filter:



$ git filter-branch --commit-filter '

if [ "SGIT_AUTHOR_EMAIL" = "schacon@localhost" ];

then
GIT_AUTHOR_NAME="Scott Chacon";
GIT_AUTHOR_EMAIL="schacon@example.com";
git commit-tree "S@";

else
git commit-tree "$S@";

fi' HEAD

XEBAHESF—MERXRESRAFHRFAEMLL, RARRZEE T ENRIERM SHA-1 K, XM Hm$R
BRI A EFRBE— MR SHA-1 KRG, MARIN R EILEITAHEFE AR R
ri=
E5E5I5%
EHETHRETWHNT R, FHN1ELITE—T reset 5 checkout, ERFIEZIM Git &5 H, XFWINER

ILAREZR. ENREMRZHE, MUEERRIEERIDIERA G IIZATT. HXX—R, 7R
— PRI AT L,

=R

I2fi# reset M checkout WREHAZE, PR Git WELER (BEEARNBTEER) REE=RTEIHM.
W AERNXENRGERR "XHNES” , MARERENSIESN. ERERITRIIBERAT
SR, FIRMNAENENERERENERIEE, )

Git fFA—1 %%, BRUEHN—MIFEREEHRUX=RINAEY:

i &

HEAD E—REZHRE, TRERHIRER

Index FREARY T —RIRIZRYIR R

Working Directory ha

HEAD

HEAD B4 a1 %25 AT, ERABEMZAI X EMRE—RIER, X&RT HEAD B2 T — /IR L o

BE, 2% HEAD NEE AR, MERCEM RELE—RIE BIRE.

H, BERBHIEFERERZ. MIFKESRT HEAD REEBLFFHNBE RYIER, UKREFESNXHEHR SHA-1 KL
0



$ git cat-file -p HEAD

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf
author Scott Chacon 1301511835 -07600
committer Scott Chacon 13061511835 -0700

initial commit

$ git 1s-tree -r HEAD

100644 blob a906cb2a4a904a152. .. README
100644 blob 8f94139338f9404f2. .. Rakefile
040000 tree 99f1a6d12cb4b6f19... lib

cat-file 5 1s-tree RKE®<, Sl —RATRELRE, EEHEILEFHAER. FIENIEREIAT
REIRRET 4.

]

RE| 2R AR FT—RiR3E, BN MSEIBA Gt “BEXKE , XMEHRIEIT git
commit B Git HERMEF

Git B E— X HBI TEERFIFABEXHERIIRSIX, ENEERMERIRQEINIEF, ZEMRSEHE
PGB RAMRA, EEBT git commit FENERANKRAIEMRIR,

S git ls-files -s

100644 a906cb2a4a904a152e80877d4088654daaddc859 OREADME

100644 8f94139338f9404f26296befa88755fc2598c289 BRakefile

100644 47c6340d6459€057871644c2447d2595f5d3a54b 01lib/simplegit.rb

Bii—R, BITEXEXAFT 1s-files IMBENGHS, ESBTRHRSIHANET,
IR, R3IFIFRALRINEN, EELRURTIBEREIM, FIXNFANMS, BT IEMMmE T,

I{EER

&ia, (RETEHCHIEER. ZINREMU—SRMEHFEUNS N, BFElllRBEMETE .git XHX
F, TEERSRENBENERIXGUERE, (RAILUETEERIAM DE, EMEERRIEFXH
EREBEZA, AJLUBEEREN.



S tree

—— README
—— Rakefile
L—— 1ib
—— simplegit.rb

1 directory, 3 files

Tz
Git FEM BN RYX = FHRIABMEL PRSI RIAE BRI,

Working

Index HEAD

Directory

Checkout the project

Stage Files

IERNTRAMEXDIRE: RKENENE—NER, ERE I, HOMMENEXER VI RE, FE
WIEREE, IWEETTgit init, XEBE— Git €F, HHIHEAD 5IBiERKREIEZMNSE (master &
FEE o




HEAD

Git Repository

HEAD Index Working
Directory

file.txt
vl

e, SEIEERERR.

MAEFANVEBRZX MM, FRUA git add KIREVTEERFPIRS, HRBEEEHRIRSIF,



HEAD

Git Repository

Directory

file.txt file.txt
vl vl

git add

EEI1E51Tgit commit, EBASBRERIIFTHABTHBEEFREN—TKANIRE, AEEIE—MEEZIRR
RUIRAIX R, REEH master FIgEARIER,



HEAD

eb43bf8

file.txt
vl

Git Repository

Directory

eb43bf8
file.txt file.txt file.txt
vl vl vl

git commit

LERSNRIATIBIT git status, SRIVEEEENE, AANME=RNTLERE.

MAERNEENXEHITERAGRRE. HNBEIELBEFIERE; BREIFERPEAXXF. RITFEN
BRI v2 hieds, I EMRIENA S,



HEAD

eb43bf8

file.txt
vl

Git Repository

Directory

eb43bf8
file.txt file.txt file.txt
vl vl v2

edit file

MNRIMEETT git status, BIISBEIXHETRTE “Changes not staged for commit,” TFEHEIFIZ AL
&, BAZEFBERSISIEERZEGFERR, BERINEIT git add REEHEFIERSIF,



HEAD

eb43bf8

file.txt
vl

Git Repository

Directory

eb43bf8
file.txt file.txt file.txt
vl v2 v2

git add

LtkBY, BHFZE5IH HEAD R[E, &iEfTgit status BIEFMEEE “Changes to be committed” THYZ {4+
THEE——HRER, DEMPAN T RRRS E—RRERXTR. &G, BI1EfTgit commit R5EMIE
o



HEAD

eb43bf8 9e5e6a4

file.txt ™ file.txt
vl v2

Git Repository

Directory

9e5eb6ad
file.txt file.txt file.txt
v2 v2 v2

git commit

WEIETT git status 2&EHEH, RHA=ZEHXTH/ERT,

TR T e R R MU, SR —1 03, EXIEX HEAD SERFHI D5, ¥ &3l ERAZXE
RHRER, AR R WRABTEFRE TEER F

EENER
HELUTFBERTNE reset HLRTHRL

NTBERXERF, RGHNBRENRT file. txt XEHEZRRRE. NENHEEFERZXEN:



HEAD

eb43bf8 9e5e6a4 38eb946

file.txt [ file.txt [ file.txt
vl v2 v3

Git Repository

Directory

38eb946
file.txt file.txt file.txt
v3 v3 v3

ILFAIRE reset BREEMT 4. EU—MEEATMNNANERIBAX =R, EMT = PEFIEE

%1% #B5hHEAD

reset MHYE—4E 250 HEAD BUIEA, X524 HEAD BB AME (checkout Frffif¥) ; reset #Eh
HEAD iEAM D, XEKEINER HEAD I&E A master 9% (30, {RIEFE master ¥ k) , BfTgit
reset 9e5e64a F={F master $5[E 9e5e64a,




eb43bf8 9e5e6a4 38eb946

file.txt [ file.txt [ file.txt
vl v2 v3

Git Repository

Directory

9e5eb6ad
file.txt file.txt file.txt
v2 v3 v3

git reset ——soft HEAD~

TR T AR EE— MR reset, EBAHSZHXE M. £ reset --soft, BERNUZ
AR Lo

NEE—RLE, BR—TRENER: EXRLEEHET L—Xgit commit 83<%, HREIEIT git
commit BY, Git ZEIE—MIRIIRR, HiEnh HEAD FrigRBI DS RERIEMIZIER. HIREE reset [
HEAD~ (HEAD IR R) B, HEIMEIEZDXBMORRNUE, MAZRERSINIEER. MEMAILL
BEHRSIHERIEIT git commit RFER git commit --amend FREMMEET (W EBisE—RIER) o

£2L: EMRS| (--mixed)
AR, MRMAIMAEIT git status BYiE, B EHFH HEAD MLZREFHHNEMRS|I ZERIX S,

ETE, reset 2F HEAD iR EH AR B REFZESI,



HEAD

eb43bf8 9e5e6a4 38eb946

file.txt [ file.txt [ file.txt
vl v2 v3

Git Repository

Directory

9e5ebad 2
file.txt |™™ | file.txt file.txt
v2 v2 v3

git reset [-—mixed] HEAD~
WMRIETE --mixed &, reset BREXELL, XWEIRKIATH, FRUMNREHEIEEEMER (EXRFHR
E git reset HEAD~) , XHEMSTRAFELILRMT,

MEBE—RLE, BE—TAENESE: SRASHE—LERIER, BR2 ICHEZ FRENER. T2, &
IMEREITERE git add # git commit MIEESHITZ A,

B3 EFHIEER (--hard)
reset EMMMNE=GREMIBIUL TEEREEREERS|, NRFEH --hard &W, EESBEX—F,



HEAD

eb43bf8 9e5e6a4 38eb946

file.txt [ file.txt [ file.txt
vl v2 v3

Git Repository

i,
9e5eb6ad 2 3

file.txt |™ | file.txt | file.txt
v2 v2 v2

git reset ——hard HEAD~

MELFNERB—TRA RENEFF, FEETREIER. git addf git commit SsLURITIEERHPH
FrE 1%

WIHER, --hard fRiCE reset s *ME—REIRAE, EHRE Git SEEMBERBIENRENLMEEZ—
HEMAZ NN reset AT LUEAEUE, B2 --hard ENAREE, EATEERT TIEERPHXH
EXMEFHRERT, FIIB Git BUBERH—MERXAEBEE XA v3 v, 1A LLEE reflog ik
Eo BERERXMHERER, GitIcBEECMMERTLEME,

[ 5t
reset LB ENINFESTX =R, EIRETE MU TEDIHELE:

1. %E) HEAD XBVt8[M (EFEE T --soft, MEUZLE)
2. ERSIBERBE HEAD (EXIEE --hard, WZUELE)



3. ETEERBEKERSI

BIREREE

BIEHRT reset BEXFTANTH, FPIREFTULERHE—MERRER. BEET—1KIZ, reset =Bk
g% 1%, AEBENFRCERENMEENXHRXAEST. XFPEAEERERE, FN HEAD RE—1E
i, MEEILERERARMERFREEN—ED. FIRIINIIEER TUSH EH, FMUEESHUEHTT
E2. 3%,

WE, RWOFNEIT git reset file.txt (XELRE git reset --mixed HEAD file.txt HIEGH
N, AAMEEEEIEE—MERM SHA- 1 oz, EHIEE --soft & --hard) , ER:

1. #%5h HEAD 2= MViEm (E2kT)
2. It ZR5|EREFRE HEAD (B4 =)

FAAEARR ERZE file. txt M HEAD EFIRIZR5 I,



HEAD

eb43bf8

file.txt
vl

Git Repository

Directory

eb43bf8
file.txt |, | file.txt file.txt
vl vl v2

git reset file.txt

ErE JOEEEX A NKRFER. MRBNEFZSLTHTREE, AEBBME git add FIHIE, MELKIUE
fMEFER.



HEAD

eb43bf8

file.txt
vl

Git Repository

Directory

eb43bf8
file.txt file.txt | g file.txt
vl v2 v2

git add file.txt

XMEBNTA git status SsLHMESEINGEITIHGSREUEEE XM (BF BUHEFHXM RTH#
%, )

AT AL Git M HEAD HIEX#K3E, M@l BAEE — MESRAIBUZ X RIS Nk As, FHATRBIEITHRIM
F git reset eb43bf file.txt Han<EIAL,



HEAD

eb43bf8 9e5e6a4 38eb946

file.txt ™7 file.txt [ file.txt
vl v2 v3

Git Repository

HEAD Index Working
Directory

38eb946
file.txt file.txt file.txt
v3 vl v3

git reset eb43 —— file.txt

EEHXLHTRFENER, WRRBIEERTHXHREL vl A, E1Tgit add HNE, AEBEEMRE
B v3 A (REFAENT—BXESRE) . NRENIAEITgit commit, EMRIBR—F "Rz
BRI v1RE” NEN, RERNARELFERTEEMBRARE.

EBE—RRE git add —#¥, BRE reset S WAILUER—1 --patch EIR—IR—RMEVEEEFHRET. X
BEARAA ] DR IE IR REUE E FHMERE 7o

E48

BIREBNEF AXMFHHTIEERM—LEBHNES - EHEER

BRI —RFNIEREEHFE “oops.” « “WIP” # “forgotthisfile” , BRBARRTLBEMER reset REFMIR
R ENEERENMER, BEHMHIERE, (FEEXBRTH—MAR, TIEXRFITHA reset B
8, )

BRIgRE—TIE, F—XEXPE—IXMH, FTREEMT —MHXHEFHERT E—1XMF, F=RE



RBRERTE-IXHE. AFERIRERZ—PRTHIIE, ELAEEEEE.

HEAD

eb43bf8 9e5e6a4 38eb946
file-a.txt vl |la@— file-a.txt v2 |g file-a.txt v3
file-b.txt vl file-b.txt v1

Git Repository

Directory

38eb946
file-a.txt v3 file-a.txt v3 file-a.txt v3
file-b.txt vl file-b.txt vl file-b.txt vl

BBARILUBTT git reset --soft HEAD~2 ¥ HEAD #5138 —PNHE—=SMRZE (BMREEREMNE

—MEXR)



HEAD

eb43bf8 9e5e6a4 38eb946

file-a.txt vl |=—— file-a.txt v2 |.gq | file-a.txt v3

file-b.txt vi file-b.txt vl

Git Repository

Directory

eb43bf8

file-a.txt vl file-a.txt v3 file-a.txt v3

file-b.txt vl file-b.txt vl

git reset ——soft HEAD~2

AERFHRIEITgit commit:



HEAD

68aef35

file-a.txt v3

file-b.txt v1

eb43bf8 9e5ebad 38eb946

file-a.txt vl |a— file-a.txt v2 |.gq | file-a.txt v3

file-b.txt vi1 file-b.txt v1

Git Repository

Directory

eb43bf8
file-a.txt v3 file-a.txt v3 file-a.txt v3
file-b.txt vl file-b.txt vl file-b.txt vl

git commit

MAEMAIUEBAIZIANGE, BIRSHERXNGE, HAEFERED VIR file-a. txt BIER, BEELE MR
R file-a. txt BERAL T V3 MRFFIEMT file-b. txt. BE V2 RENXGEEFREHLEF T,

ik

&, RABLEREDE checkout A reset Z[EIMIX R, # reset —#, checkout WIRN=1FH, FIE
B—2AE, XEUAFIRREEAIZGS— X HREZ,



FHEEE

i&Z{T git checkout [branch] 5i&fT git reset --hard [branch] IEEHEMN, ©EEHAE =IRHE
HEERK [branch], FTEERSEENXH,

BAARET reset --hard, checkout WIFEREREH, EBIRERBERFIFEERRIXMHR
Eo HLERERPE—L, EETLFERPALEHEGH—T, XIHME_ERENIN_XHEHSHKE
#o M reset --hard WEFHNEMEEMERIERTE,

BN EENXFEWMEEFH HEAD, reset 255 HEAD 9 89F8M, 1M checkout 25N HEAD B& ¥k
BRs—19%,

B0, Ri&FHA1E master fl develop B, BN FIERRENREI; FHTIEE develop £ (FFIL
HEAD $8MTE) - WMRFKNEIT git reset master, 4 develop BEMESM master I8ME—ME
o MINRFHANEIT git checkout master M, develop A&#5h, HEAD BB S#5h, IMIE HEAD &
=¥gMm master,

FRLA, BRATEXEMIFER THENE o) HEAD FHIER TIRR A, B_MUE_RIEEFRRE. reset o HEAD
PEMIEME, M checkout MIFEh HEAD B,

HEAD

commit A -=— commit B

after reset

develop

commit A --— commit B HEAD

commit A --— commit B

before command

after checkout




WEATE

1517 checkout B —MARMBIEE— M XHEKERE, X2 reset —HFEFR =5 HEAD, EFLE git
reset [branch] file BB#ERIZRIRXRHPHB N XEREMZERS|, ERCHSBEETIEERPIINIIXH,
CE&E git reset --hard [branch] file (Y1R reset AFRXHIEITIVNIE) - XN TEERHRF
e, B AREH%5) HEAD,

tt5h, B git reset#git add —#¥, checkout WiEZT— --patch &M, AIFIRIRIEIEZRE—IR—RH
TRE SRR

o g

I =-A

REMIMEREHIERET reset 8%, FIXFEM checkout ZEMXHI, (RAIGEEREE R
XA REISEREEABRIPRE N,

|

S ==
7_?5': EIEE;F

TEHRERERY LT asSWMBIRM, “HEAD” —%IFpy “REF” RRZes<L#E1T HEAD 8RNI %5]
F, ™ ‘HEAD’ 'MFRRRHENT HEAD BS. 1537 E WD Safe? —5) - tNREFRIEZ A NO, BABTZHS
ZAIBEEE—To

HEAD Index Workdir WD Safe?

Commit Level

reset --soft [commit] REF NO NO YES
reset [commit] REF YES NO YES
reset --hard [commit] REF YES YES NO
checkout [commit] HEAD YES YES YES

File Level

reset (commit) [file] NO YES NO YES
checkout (commit) [file] NO YES YES NO

=RaFH
£ Git HAHBIBUBRN, EN it BSRAHF— A DETERER, ZEREALNE — AL RSB
WK, FRBBNIBR, A~ RIESERA— N EANEES,

AT, BRNBUSEMFNAR, MREMHRTIEFIRSR, Git FAEZ NS FERANSHARBRAE. Git
MEFRIRBMRELEXHNEHSR, BERUOREAR, EASZHERMBEMFRE, RAlt, WRRAZE
AEHAMTIXBINDZ, (RARESEL—ER,

TEATR, BAMIEIFAEERERBMZH AU Git 467 Fl Mt A TEFRFEH IS EXEEHE DB K
M7 #IRA] LUSEIRERY. SRR ERENEH, WaBINAEREEH ZH,



CEa e

BAVE BEVARB D ZEH MABT RRGH AR —EREMAIR, NFEERMAR, GitiRET/INIAX
FEERE R = R E A U R INA B IR A,

B, EH—RAIBEEARNEHMNRAEBRIILFERET#8. NRFEERMIIE, BARXE—
ROXBEABRE, XEMRETUBEEXEZHHN ERASEE" . IREFFHTREHBITEERFERRE
BUEREh, THEHAIXERISAIGEREIRERIBLEIIE,

MBI — T EEEBIHFRT E—T. HE—TEBLEREBFTE hello world BY Ruby XX,

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

hello()

ERINVEES, BIE— LA whitespace BFIDIHEFE Unix 1TRHER N DOS 17RF, B EER
BT XHNE—1T, ERENHMRBTEFRN. ARFEIMESIT “helloworld” 5 “hello mundo” .



$ git checkout -b whitespace
Switched to a new branch 'whitespace'

S unix2dos hello.rb

unix2dos: converting file hello.rb to DOS format ...

S git commit -am 'converted hello.rb to DOS'
[whitespace 32706f76] converted hello.rb to DOS
1 file changed, 7 insertions(+), 7 deletions(-)

S vim hello.rb

$ git diff -b

diff --git a/hello.rb b/hello.rb
index ac5lefd..e85207e 100755
--- a/hello.rb

+++ b/hello.rb

@@ -1,7 +1,7 @@

#! /usr/bin/env ruby

def hello

- puts 'hello world'

+ puts 'hello mundo'*M
end

hello()
$ git commit -am 'hello mundo change'

[whitespace 6d338d2] hello mundo change
1 file changed, 1 insertion(+), 1 deletion(-)

IMAEFATTHREFN]N master 932 HAREIEIN—LEERE,



$ git checkout master
Switched to branch 'master’

S vim hello.rb

$ git diff

diff --git a/hello.rb b/hello.rb
index ac51efd..36c06c8 100755
--- a/hello.rb

+++ b/hello.rb

@@ -1,5 +1,6 0@

#! /usr/bin/env ruby

+# prints out a greeting

def hello
puts 'hello world'
end

S git commit -am 'document the function'
[master bec6336] document the function
1 file changed, 1 insertion(+)

RERMNZAESHARKNB whitespace D%, ENERTZ=BFHN, FMUEGHSIHIAR,

S git merge whitespace

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

Sl —R A

HENMNMERLNED, 8%, BRI BUNEIER X MER. R EAEHRXMER, T2 LUET git
merge --abort R{&EHEHMBRHEH,

S git status -sb
## master
UU hello.rb

S git merge --abort

$ git status -sb
## master

git merge --abortEMEZIAMEINREITEHAINNKES. EHETHSH, ELEERPEXRME. X
RXHEHBIEFETELIE, Rtz INeE TR,



NRANFLEFERRRARE SRE—NEERSPARRZBEER—R, BAILUEIT git reset --hard
HEAD [B1E] Z FIFPRSEMIFREMERIRS. BFREXIFERILIEERTHNFAERS, FILUBRIRFAER
REXENEEL.

BT H

EXMFENFIFF, AREFAF X, BIMTNEXRZERANX M FRES, BRERMFFHRLIMXEFEN
HRWRE S, AAS—ITHEBEMERS —UE—1TXHRMEET, FRINERT, GitIANFEXEITERAE
T, FRUERZEHXH.

RRINEHRBEAIUFESH, HPN/INEFERXT R BN, NRMBEIE—REHPEAENTHA
&, {Re]LlE eIt e HEM—R, XXREA -Xignore-all-space 5 -Xignore-space-change it
I, F—MEMRZKRAER HE WEETEMEN, FTNMENMZERETBEENK.

S git merge -Xignore-space-change whitespace
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

EAEAGS, KR EXHERHRIEAR, —ERNBBTHEN, S—1THERRIIFHEH.
SNRIREIFBAFRIE N AFTRE R/ NO BRI U =B ARIRFTHNEEREVIRE, XZ2— T HETEE,

FIXHBEH

B Git WX AMNTMEMSRY, RERSEMEBEN, Git BIFrTEEmAIE, EEHARLULEE
e BN, fRig Git TEMETRERALINIFTEF oA IE,

HNNEERZHHZXNFESHANNXHFERIESHENIETT dos2unix 2. FREAGIRABEFRNIE, Fi1iZunf
12

B, RITHENET SHPRIRS. ARRINTEERBIRAERSM, tIIBAMRAEIXSE (MEMBESHARNSD
%) MHARBRREEIXMG (MDZXFARBME) BEL. ARFNNEZEBEEA LG, HEAXEIR
WX HEIX—REH.

REX =N XHRALrF LAY B . Git FR5|DEFEETRAEXLRZ, £ “stages” FTE—IMHE—IHF
51X, Stage 1 BE{1XRAMAIhZ, stage 2 BIRBIARES, stage 3 KRBT MERGE_HEAD, BMREES
FHNBIRRZAS ( “theirs” ) o

B git show B8 5—NMFRIBNER, REJLIR AR HRX LA FERH— 5 I,



$ git show :1:hello.rb > hello.common.rb
S git show :2:hello.rb > hello.ours.rb
$ git show :3:hello.rb > hello.theirs.rb

NRIFBBELZ W —=, WEILUER 1s-files -u REMFLTHKFEIXLEHR Git blob IFRAYSLFR SHA-1
(=18

$ git 1s-files -u

100755 ac51efdc3df4f4fd328d1a02ad65331d8e2¢c9111 Thello.rb
100755 36c06c8752c78d2aff89571132f3bf7841a7b5c3 2hello.rb
100755 e85207e04dfdd5ebBale9febbc67fd837c44alcd 3hello.rb

:1:hello.rb REEHA blob ¥R SHA-1 ERETE,

BAERINNIEERPELEXFAE=ZTMENAS, RMNITUFIRECIIREEZHINA, AEEAEN
AFIEY git merge-file s RKEEFHEHIB X4,

S dos2unix hello.theirs.rb
dos2unix: converting file hello.theirs.rb to Unix format .

S git merge-file -p \
hello.ours.rb hello.common.rb hello.theirs.rb > hello.rb

$ git diff -b
diff --cc hello.rb
index 36c06c8,e85207¢..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,8 -1,7 +1,8 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()
EXNENEFESHEH TN, brt, XA ignore-space-change IMEBEY, AAESH

FIEEMEE TTEABRMF =B B2 EN]. £ ignore-space-change #{TaHi2ERE, RIIRA
BEITAJLITE DOS TR, MMERXHNBRILT .



MR EERLRERAE— TRNXUE R —BZERFRRENR, (RAILUER git diff
KUEBRERXFAGHERNITEERSHPER—TMERIXHES. LENEEFEN.

BEAEGHAERERSEMN O LIRS, R—E1ER, BEEGHSIANTHA, AJUEITgit diff

--ours

S git diff --ours

* Unmerged path hello.rb

diff --git a/hello.rb b/hello.rb
index 36c06c8..44d0a25 100755
--- a/hello.rb

+++ b/hello.rb

@@ -2,7 +2,7 0@

# prints out a greeting
def hello
puts 'hello world'
+ puts 'hello mundo'
end

hello()

XEHNTAIUREZHEIERINNI I ERET A, EXREHFIENEFRSINEX N AEILE), 28K
THEHF—T,

MRBANNEBERSHIERSMNALEAFATR, AILGETTgit diff --theirs. EAFIRELHIGIF
i, B -b KERTH, EARIMBES Giths, MAZRKNTBIEIH hello. theirs. rb XHLL
o

$ git diff --theirs -b
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index e85207e..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@@ -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello
puts 'hello mundo'
end

R, {RAJLUBE git diff --base REBXHERIAZWEREIA.



$ git diff --base -b

* Unmerged path hello.rb

diff --git a/hello.rb b/hello.rb
index ac51efd..44d@a25 100755
--- a/hello.rb

+++ b/hello.rb

@@ -1,7 +1,8 0@

#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

EXBIFATAILAER git clean < RBERNAFHEHMERERBFE BTN,

$ git clean -f

Removing hello.common.rb
Removing hello.ours.rb
Removing hello.theirs.rb

s

WIFENENARNREIFNBRARE, FERTEEFIRE—DHERLNAR, EERKBTEEEL
E, X FEE S LT ICRERARRX LA,

BRI TOIF. WTFAG, BMNERTKIBOS, 8—MOXEE/LNMER, BRAEGHNICIZT
— P RIERTHZ,

$ git log --graph --oneline --decorate --all
* f1270f7 (HEAD, master) update README

* 9af9d3b add a README

* 694971d update phrase to hola world

| * e3eb223 (mundo) add more tests

| * 7¢cff591 add testing script

| * c3ffff1 changed text to hello mundo

|/

* b7dcc89 initial hello world code

WMIEBARE master 9% EM=RBIMIERT, BB EHM=RIE3ITE mundo 9% Eo MRFENIZEIRE mundo 9%
SHF N master 2%, HITEE—MHR,



$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

BIEEE-TEHAREMN 4o MRBAHTAXNIXMG, HITBEBILXNTENRES:

#! /usr/bin/env ruby

def hello
<<<<<<< HEAD
puts 'hola world'

puts 'hello mundo'
>>>>>>> mundo
end

hello()

BHOMAHEX N XAHENT RS, ERSFEARNERREF—EREN T XHNE— M,

MR BE-TREFRFLATARERXNARZUNA~ENT R, WZNAEEX N HRERERIIFH A
Bo XIHREEESZ LT

—MREBEMNIAR® --conflict WY git checkout, XEEMHEXEHEIREH PRITIZ. WNRE
EFEMICHEABRABERENNEXSBREH.

Al LARIELS --conflict B8 diff3 HF merge (BAUINEM) . MARZLHE diff3, Git 2ERA—MEHAFERR
AEPRRAFIE . RURRLIR “ours” F1 “theirs” hxads, FBERE “base” KMRATEAERLAIREZH L
T

§ git checkout --conflict=diff3 hello.rb

—BRAE1TE, XHEERSGTEXF:



#! /usr/bin/env ruby

def hello

<<<<<<< 0urs
puts 'hola world'
[I1111] base
puts 'hello world'

puts 'hello mundo'
>>>>>>> theirs
end

hello()

MBREMXFET, FLUETIZE merge.conflictstyle &N diff3 KM UEEF HRAERIALE
T,

$ git config --global merge.conflictstyle diff3

git checkout sp¥ WA LUERA --ours l --theirs %M, X2—METESHIPERAN, FALLEEET
—IIERMEFIES —IHEK,

HE THEI PRI RIE A, .jj__ful'gﬁﬁi@l_?x_l_: HEAUREHZ NI ZBREX M -
AU — R EH AR R A H—1A 805 — RS E X o

aHEE

A MERGHAREBNIAR git log. XAILIFBNIRSEIARLEIT HRE MM LT, BIF—RFAERK
BEAMMARFL ENALSRE—HFRBERIRER.

ATRIREHPEENE— MO ZHMEIRIRZNTIR, HIETUERZEE == I =17 &
%o

git log --oneline --left-right HEAD...MERGE_HEAD
f1270f7 update README

9af9d3b add a README

694971d update phrase to hola world

e3eb223 add more tests

7cff591 add testing script

c3ffff1 changed text to hello mundo

V V.V A A AN U

MERNFIREE 6 MEXME—MERFMENFRFLBZ.



FATAT LB BN ERY L T OREHE— 5%%E¢N§OW%ﬁm%M—mwmeﬁﬁﬂgﬂImg
h, EREREA—OERT SHPRXAIRR

$ git log --oneline --left-right --merge
< 694971d update phrase to hola world
> c3ffff1 changed text to hello mundo

NRREBITa LA -p EINE, (RRFEFAE RGN, RERSIREZFLIER N T ARERRE
£, URMFEEERRMERRE, X FE B

HARESEN

ER Git BEFSHMIINER, HRESHAKETIET git diff i, REBIMEREARIREHIXF,
HRETEMERERRMLE R XBREA,

HEEHAREEZETHN git diff RLGME—MEH SR,

$ git diff
diff --cc hello.rb
index 0399cd5,59727f0..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,11 eee
#! /usr/bin/env ruby

def hello
++<<<<<<< HEAD

+ puts 'hola world'
+ puts 'hello mundo'
++>>>>>>> mundo

end
hello()

XiE “BERNER" HBAZEEITHLMMMIIEE. F—FNRER “ours” NXS5ITEFERHIXHKX
Al GRINZMIER) , EZHIETR “theirs” HX5TIEERAVENXH,

FRUE EERBIFHRAIUEBE <<<<<<< 5 >>>o>>> [TRIFEENREZHFEGHNER —ZF. XRER
X, GRAIARERNENNETXHEEET, SHERNIEBREN.

MRBANVRERARBRET git diff, RN IBIREFNERE, EREE—RE,.



S vim hello.rb
$ git diff
diff --cc hello.rb
index ©399cd5, 59727f0..0000000
--- a/hello.rb
+++ b/hello.rb
@eee@ -1,7 -1,7 +1,7 @0@
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo’
end

hello()

XEBEERE “holaworld” EFHNTXBEAREIEENA, BN “hello mundo” FEM{IERBAEFREIEEN
R, B2 “holamundo” AEEA—HERMETELEEND, FRIASRAIXTEHIZIEE R,

WA EEHEET git log FREMEREFEERE, HEBARIWAARM, MR —NEHIRRIEIT git
show % Git B&mEXMER, HFMFEAUE git log -p (BRMNERTZHSREEBTIREEAH
T) @S ZEMLE --cc &,



$ git log --cc -p -1

commit 14f41939956d80b9e17bb8721354c33f8d5b5a79
Merge: f1270f7 e3eb223

Author: Scott Chacon <schacon@gmail.com>

Date: Fri Sep 19 18:14:49 2014 +0200

Merge branch 'mundo’

Conflicts:
hello.rb

diff --cc hello.rb
index ©0399cd5,59727f0..e1d0799
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @@
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

BWHEH

BAMRELMENALEZE—NEHIER, EANEEREFERN. €A Git REN—HFRRILHEZIUN,
EABERRE (REHERTHRES) BEEN,

EHERXHLTAR, RRMEE—MFESIZ ETE, FTNODBEEHE I master B, BHERRAEEEREX
=N



C1 - Cc2 - c5 - C6 - M

Cc3 - Cc4

Figure 138. ESMIIE HIER
BEMAERBRZN R, XEURTREENERENT 4o

2518

MRXNAERENEHRERRIEETHRNAMEEP, KEEBRTVBRAREB D ZITEECIERRM
FHo KEEIERT, MNRIREFEIRA git merge [FiETT git reset --hard HEAD~, XREEHZIEFAFT
UEEERGXHF:

master

C1 - C2 - c5 - Cé M

AN

c3 =— o

Figure 139. 7£ git reset --hard HEAD~ Z/GHIHE

KNZaiE EEBET BENAT reset, FIUNIEEHXERETHAHARERM, iILHIMNRRES
T: reset --hard BEESZH=%:



1. BB HEAD fEMMD. EARFIF, HIMEER ) master EIGHER (C6) ZAIFERIUE,
2. fEZR5IHERE HEAD,
3. EIEEREBRRERS

ENFENRRBERESASE, A~ THENCEFXZIEMPEN. &EFf T2 KT RESAIELE
MER; AERMNEFRARNREMACBLEMBEEESHIRR, MNIBERER reset. MRBMEMEMEE
REGHZEBEIRT, WBAXNHFEBSTEN; B AL ESERIBLRE,

b

MRBEHDIEHHRERIR, Git AR—TER—MRRZNED, RXBEHE—IEFTRINFAERE
Mo Git FXMEFAN “FR" , AXMIENZRT, MAUGXFERTE:

S git revert -m 1 HEAD
[master b1d8379] Revert "Merge branch 'topic'"

-m 1ixigiEE “mainline” REREFB TRURXE R, HIRSIN—1MEHEIHEAD (git merge topic) ,
TREXEMIRES: F—1EHEAD (C6) , BINMEREBAHNADZMRMIRER (C4) . EAXHIF, FKITR
ERHFTEBRRXE R #2 (C4) EHSIANEN, BEREREMRER #1 (C4) FERINFIBERS.

BRRERZH A EERREGXE:

HEAD

[T
==

C1 - Cc2 - Cc5 - Ccé - M e

\\\ }/,
c3 - c4

e

MEUER "M 5 Co BRE—HFNAR, FTUMX)LFEMEEHMREET, RT “DEREZEH BIRER
PATE HEAD AL, INRIREXBEREH topic Fl master Git RXEIFZ:

Figure 140.7£ git revert -m 1/5H9HZE

S git merge topic
Already up-to-date.



topic RHEERAEREEM master HPIEBEREIE, FENE, NIRRT topic FIEMITEAREXEH, Git
RFEINREENEH 2/F B,

C1 - c2 - C5 - C6 - M - M -
>, 4
. p
C3 - Cc4 - c7 -
[}

Figure 141. & B G HEIHE
RN RN ARBRRBEERFBHNEH, AAMEREESINRERBEANENR, AR IE—IHNEH

'R

S git revert M
[master 89fB126] Revert "Revert "Merge branch 'topic'""
S git merge topic

HEAD

10

L | - c2 - s - ce - M - M - it | -

Figure 142. ZrE#T & H — LR EHIGHIDE

TEARFIR, M5 MHET. MMELELEEHANT C3 5 C4mER, C8 &H T C7 MBER, FRUAIITE topic B
BTEEWEH T

HthEENEH

FBEETALERNNBHBREIL—PNUE “recursive” HISHREERIEELIENH MO ZMEEGH. AMmE
BEMARAREHM N OB —, ILFITREBRENBEFAEL



FNevskftef 189 mYF

B, B —MENAILLED “recursive” &HFHIEXNMABERAIIE. HKIZAIBEEINLELS -X 89 ignore-
all-space 5 ignore-space-change &1, BEHITEAILUEIF Git HEER— MR EZEE—8,

AIMERT, HGitBEM M OZEHPRARE, EFEHHRITSHMEMRBI AL RHARIE X AR
SHKILIMEER, NRIRFE Git BEMERTEN —OHBEAZ I —AMAZILRFHEH AR, RA]LUEELS

merge 889 — -Xours & -Xtheirs 2%k,

R Git BEIXD, ERFFIEINARIFIE. EAAUEGHNX?, EcEEGH. EREHARBKF], =6
BRI —E, S TSI,

NRBANEIEZHFAVEAL “helloworld” HIFH, FNTAIUBREGHARNHID SR T H5,

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

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

SATMANREA VBEITEIIE N -Xours B¢ -Xtheirs BB AR,

S git merge -Xours mundo
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
test.sh | 2 ++
2 files changed, 3 insertions(+), 1 deletion(-)
create mode 100644 test.sh

FELEIR, EHFEAN “hellomundo” 5 “holaworld” FfRiZ&HAR, EREEEBEMIEE “hola
world” o 2AM, TEBRN9 X LA EHIEhRBIEhERr] IR A I & FH N\

XMETW A LUEBRATNZ BRI git merge-file <, @iLiE1THM git merge-file --ours iy
mLREHBEIXMH,

MRREMEMNEBFEREEHARILL Git BXEHBIN LB, B— 1 EMEET, EZ “ours”
B FHs, X5 “ours” recursive &3 LT R,

AR ESB—RENEH. ERRER—TMUREDZFARERIFEHER, EREEERERXEMRES
HANDX, ERSRBMEIRI OB AFEHERIER TR,



S git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$

RAI BRI GHES GHIINN D A RBERX S,

LUEREHE MAEFR LI Git N MNRZELEHILERREAN. i, RRIMFEE—T92XH
release X HABE LEM T —EFEEERRKENNHEEHE master WI{E, SItbFERY master 92 LW
FLE bugfix FEMGHIERL release A%, IRAILAEH bugfix 7Z#N release A EEE merge -s
ours 8HHFENIRE master 2% (BMEHRMEECEERILT) XHEHRZEEXREH release 9XZHS,
2B XA bugfix BIHR,

FREH

FHEHNERZMER TR, #EEF—THRFEZ—ITHEN—TFER, HERIRMLIT. SIFRRIT—
NFHEHE, Gt @BERUESHTELRER—IER I FIHMMSEIERB S Ho

BRE—NFIFUORME—TTENAE - EFENHEFR, ARRE-INHENRBEHEE-—IHENTF
BxH,

B, IR Rack MAARMEIRBIEE, (L Rack MBEA—MZZRISIBAMEIRMNNIMBE, AfF
KHEEB NN X,

$ git remote add rack_remote https://github.com/rack/rack

S git fetch rack_remote

warning: no common commits

remote: Counting objects: 3184, done.

remote: Compressing objects: 100% (1465/1465), done.

remote: Total 3184 (delta 1952), reused 2770 (delta 1675)
Receiving objects: 100% (3184/3184), 677.42 KiB | 4 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.

From https://github.com/rack/rack

* [new branch] build -> rack_remote/build

* [new branch] master -> rack_remote/master

* [new branch] rack-0.4 -> rack_remote/rack-0.4
* [new branch] rack-90.9 -> rack_remote/rack-90.9

$ git checkout -b rack_branch rack_remote/master
Branch rack_branch set up to track remote branch
refs/remotes/rack_remote/master.

Switched to a new branch "rack_branch"

MEEFEN rack_branch 2Bt E Rack MEMRBE R, MENBIMENE master PR, WMRIRM—
MRZYIEI S — N9, REIUBIEIINIBERERERERN:



S 1s

AUTHORS KNOWN-ISSUES Rakefile contrib lib
COPYING README bin example test
S git checkout master

Switched to branch "master”

S 1s

README

P B—MHRFENSTS. TR CEFNFAENXEBVNBETR—TMHEND . XHAFER, FANLE
A, ERAREFNEANXEEEME T TR A EN&E BT %o

EXNMIFH, BIFEE Rack MBEHIE] master MBHEA—NFBR. HNTATLUTE Git PIT git
read-tree RS2, {RAILATE Git NERIE AEFE S read-tree WHEXEER, UEMIREENEERIEN
— M EWIRE RN HNEEXMNITEERE, LUIEIRI master 732, & rack_back 73z HIEXEIFA]
IME/ master IHH rack FER.

S git read-tree --prefix=rack/ -u rack_branch

HBAURRE, BNFERPAERE Rack BIBHIXH — MEHNERZNEEEEEH HHKN—F. BE
EIRAIURBZHRE— I D XNEEEHEFZ— 92X E. PR, 3 Rack IEBEHE, FHATRIUTHREIFRD
9332 RAIEY R E,

S git checkout rack_branch
$ git pull

BE, BRINTUBXETFESHEITENB master 9%, FH --squash EIMAFEH -Xsubtree &M (BX
Bi2AEHEKE) , HoULARATUABREEHATERREREE. (GEEBREXERRIAN, RIECEAT
IHREB BB, )

$ git checkout master

S git merge --squash -s recursive -Xsubtree=rack rack_branch
Squash commit -- not updating HEAD

Automatic merge went well; stopped before committing as requested

Rack BB RFAERAEEEKEH T, FHRIEREIZAM, (RBAILIAMERITE——7E master 3% ERY rack
FERPHEEIABERENEHNRR rack_branch %7, ZEMRAEBERERATEEFEHER
EE B

HAHNHRM T —FEMFERTAERNIELAN, EREHATTERIFER (BEXFRRIABTHINEZTE
FIRR ANAR) o HTUEBSHCERRS—LEMNEMMBEEXNNSZ, BRERBFHEHBENEHE
BTN E R, FLEMEXMANEER, FINSFRAERNREERRZZ— MG REE, A, ERBER



=, EEMEREERZILAILRE, INEEEHHRHEN NS ZRRE— M EXHNEELE,
BT EE=FT XA G E, HIFEESR rack FERM rack_branch #XHNER——KAEMREETEESH

El—— (R BEFEAEZ @M diff @, BNMHKZME, RYAER git diff-tree RHARB RS ZMEL
L3

S git diff-tree -p rack_branch
}#&, BIRRY rack FEMSRIE—RMARSS 28 EHMEXA master 9 32#THUER, REILAETT:

$ git diff-tree -p rack_remote/master

Rerere

git rerere INEER— 1 PRRAYINEE, IEWNIEMRZEFE “reuse recorded resolution” Frig, BARAFARLL Gitid
FER—MRPRAFE, XHEET—REIHEREIDRE, Git AL NIREBMRRE,

BNMBERE TN IEZIFEEER. EXEFRIN—HIFR2ORMBERII— KBS T atEH, B
EBXANEE—BRENEHIER. 1§ rerere WEEITARMBREH, BRAR, ARREZEIGHA. MRIFHR
X, BAREKNEHERES, BN rerere AJLIAIRBEIHFIBERNER.

A LFRIFHNRBAELER — T REND XN, IERTRASREREFNEERRT . HEMF—TDIXEH
HEET HARGEBRATERENEH - (RAUEHTNEERRBREF AR,

FH—MERR A MB R EEESHENEFE D XS HE— P ANINARYLE, #& GitIEESEE M. MR
MIAKY, R UABIRIEHZAARESFSENRRMBMFEDZEEREH, MABBREMBRITE
SR,

ATBR rerere ek, IXEEZITXMCEIERD:
$ git config --global rerere.enabled true

MBI ERENCERELRE .git/rr-cache BRRARBE, BRKEEXZMEFT AHEATUNEAEIZE,

MERNE—EENGF, RO, BRIEE —MRXEN !



#! /usr/bin/env ruby

def hello
puts 'hello world'
end

E—1MoHiEhEIE “hello” A “hola” , REES—NMoZHENR “world” A “mundo” , FRERZAI
_*¥o

<+—— hello world ==—— hola world

hello mundo

118-world

HEAR N D XE—EN, RITREEI—TEHAR:

S git merge i18n-world

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Recorded preimage for 'hello.rb'’

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

REEEEIBBN1T Recorded preimage for FILE, Rt ZINENZEERME— N ZEHNEH IR, £
XANEHE, rerere AILLFEIREN LGS, MEFE—HF, EXPMEHRERAILUETT git status REFFRAE AR
AR



S git status
# On branch master
# Unmerged paths:

# (use "git reset HEAD <file>..." to unstage)
# (use "git add <file>..." to mark resolution)
#

#both modified: hello.rb

#

SR, git rerere B&&id git rerere status HFIFIREICEMAEFHETRS.

S git rerere status
hello.rb

FHHEgit rerere diff REBRERLRNHYRIIRE - FHAEREI SFREREF-

S git rerere diff

--- a/hello.rb

+++ b/hello.rb

@@ -1,11 +1,11 @@

#! /usr/bin/env ruby

def hello

-<<<<<<<
- puts 'hello mundo’

+<<<<<<< HEAD

puts 'hola world'
—->>>>>>>

+ puts 'hello mundo'
+>>>>>>> i18n-world
end

EF (XHAEBEMNS rerere BXR) , AILUEA Is-files -uREBHRHENZE. EUS5HEIBREA:

S git ls-files -u

100644 39804c942a9c1f2cB3dc7c5ebcd7f3e3a6b97519 1hello.rb
100644 a440db6e8d1fd76ad438a49025a9ad9ce746f581 2hello.rb
100644 54336ba847c3758ab604876419607e9443848474 3hello.rb

MIERTLLEE R puts "hola mundo' RFERE, BILIEXIETT rerere diff sa$REF rerere ¥RiclE



AR

S git rerere diff

--- a/hello.rb

+++ b/hello.rb

@@ -1,11 +1,7 @@

#! /usr/bin/env ruby

def hello

-<<<<<<<<
- puts 'hello mundo'’

- puts 'hola world'
—->>>>>>>

+ puts 'hola mundo'
end

FRUMZASBE LR, Y Git BEI— hello.rb XHEH—MRFRAFE “hellomundo” E—B5 “hola
world” EEZ—, E2BEERA “holamundo” .

MERNTAI LB EMRENERAFIRRE:
S git add hello.rb
S git commit

Recorded resolution for 'hello.rb'.
[master 68e16e5] Merge branch 'i18n’

A LAEEIE "Recorded resolution for FILE",



-~+—— hello world ==—— hola world -==——— hola mundo

\ hello mundo /
# rerere cache
i18-world - puts ‘hola world’
- puts ‘hello mundo’

++ puts ‘hola mundo’

WMTE, ILFENTECEBNEHAERKEZEE] master SZINERERE, AILUBEFERZAIE EE5E5% W
reset REIRS %,

$ git reset --hard HEAD*
HEAD is now at ad63f15 i18n the hello

BITHNEHBHEET o MELBRMNTBEF LD X,

$ git checkout i18n-world
Switched to branch 'i18n-world'’

S git rebase master

First, rewinding head to replay your work on top of it...
Applying: i18n one word

Using index info to reconstruct a base tree...

Falling back to patching base and 3-way merge...
Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Failed to merge in the changes.

Patch failed at 6001 i18n one word

M7E, ERENMEBAEN—F, SRTHERNSH PR, BEEF—T Resolved FILE using previous
resolution X17, MRBNVEXIXMY, SRAUMECBEEMRAT, MATEEREEEEH PRITIC,



S cat hello.rb
#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

B, git diff BEEBRHEZNA B ERRRAY:

$ git diff
diff --cc hello.rb
index a440db6,54336ba..0000000
--- a/hello.rb
+++ b/hello.rb
ee@ -1,7 -1,7 +1,7 0@
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

i18-world

-=—— hello world ==— hola world -==——— hola mundo

,,//{ibase

hello mundo

rerere cache

- puts ‘hola world’
- puts ‘hello mundo
++ puts ‘hola mundo’

F

R L@ checkout a8 EFIRE B HRIHERHI SRS



$ git checkout --conflict=merge hello.rb
$ cat hello.rb
#! /usr/bin/env ruby

def hello

<<<<<<< 0ours
puts 'hola world'

puts 'hello mundo'
>>>>>>> theirs
end

BB 27T shaH FEIXM—MF. AMIE, LBEIEIET rerere KEMPRE:!

S git rerere

Resolved 'hello.rb' using previous resolution.
S cat hello.rb

#! /usr/bin/env ruby

def hello
puts 'hola mundo'’
end

A8 rerere RFHIRRGRRBCHEMART XIHHR, MAER URNMHBRSETERTRE,

S git add hello.rb
S git rebase --continue
Applying: i18n one word

FRUL, SIRMTRZBREFEH, HEBE MO AR SIRE master DX REFFMENFABE-—KHES
F, HNEZXELTHE, 1T rerere Ige Al UFE RN EE LR EET

{8 Git iFik

Git B M T WM T AEREENIRAIRXI R FrIRE. BT Git IgItRERFT/LFFAERENTR, XETHE
EEBOERRY, EEN8] T LI pEBHER BRI E] bug SEHIR.

XFRE

NRIREEERAEFRN—1 bug, HEBRERHARERUNRAFRSZSIN, XHIMIRERRFANIR, ER
Y XHRE—1TRE—RERERS. PR, MRIMRERBPER—1ERERGE, RAILUER git
blame fREX MY, EEXNFEE—THREENMNEIUNREREBIIN, X MIFER -L EBRRE



HEEES12E2217:

S git blame -L 12,22 simplegit.rb

7r4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 12) def show(tree =
'master’)

74832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 13) command("git show
#{tree}")

74832fe2 (Scott Chacon 2008-083-15 10:31:28 -0700 14) end

7r4832fe2 (Scott Chacon 2008-83-15 10:31:28 -0700 15)

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 16) def log(tree =
'master’)

79eaf55d (Scott Chacon 2008-04-06 10:15:08 -0700 17) command("git log
#{tree}")

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 18) end

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 19)

42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 20) def blame(path)
42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -08700 21) command("git blame
#{path}")

42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 22) end

AR, F—TMFRERE—REIIZITHRRZNES SHA-1 B, ETRENFERIERMRERZPIRINHF

B ——FE R R F AR 3R BT Bl ——FR AR A] AR A2 Z st B B A BHERIESR 7 —1T. ETRMZELT
SHXHRB. FE—T 14832fe2 XMERRALTT, XEENEXNXHE RERIRBLIT,. XMER

BENXEFE RN XN TE AR, FEXETMAREERT, XEHRIVINEZ, EARELED
EI=M Git (A » FKEIF—MERH SHA-1 ENRRAIE X, BXEHIMBXIER.

S—HHRENERR Git F2EXMERXHNERZ. ESIERRE, AEESESITEHEHR RN
Eo XEFE—NMEERBNRFUIMIIREILIL Git BB AIEHE R, WNRIRE git blame FEM LE—
-C, Git 2OMREEMRENX Y, FESEE RN S S 6 SRR A BRINERBE L, b, (R
¥ GITServerHandler .m XX HFED AEA X, EF—PXHE GITPackUpload.mo X3
GITPackUpload.m#1T#H -C 28 Mblamem<, Rt UBEEIIDIRMRE LA :



S git blame -C -L 141,153 GITPackUpload.m

f344f58d GITServerHandler.m (Scott 2009-01-04 141)

f344f58d GITServerHandler.m (Scott 2009-01-04 142) - (void)
gatherObjectShasFromC

f344f58d GITServerHandler.m (Scott 2009-01-04 143) {
70befddd GITServerHandler.m (Scott 2009-03-22 144)
//NSLog(@"GATHER COMMI

ad11ac80 GITPackUpload.m (Scott 2009-03-24 145)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 146) NSString
*parentSha;
ad11ac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit

xcommit = [g

ad11ac80 GITPackUpload.m (Scott 2009-03-24 148)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 149)

//NSLog(@"GATHER COMMI

ad11ac80 GITPackUpload.m (Scott 2009-03-24 150)

56ef2caf GITServerHandler.m (Scott 2009-01-85 151) if(commit) {
56ef2caf GITServerHandler.m (Scott 2009-01-85 152)

[refDict setOb

56ef2caf GITServerHandler.m (Scott 2009-01-85 153)

XPIEERER. BEFXR, MSUNEFRIAEIRIBMERERFRIBHTRE, RABRZIME—REX XA
PIER T X117, 1B Git ZEIFMR, ME—REXJVTHENBMERTRRIGRR, BEXEESRIM—IXMH
EER,

—nEHK

SIRFIERBREEMWE S| NBER T XA RER A ERE KRS, MRIAAAEMEL T A&, FEEMEX
AUEBETRREELER T THE LB MER, XPMIHRIRAILGEAR git bisect RABIEH,, bisect
L RXIREER A SEHIT = D EHREBEIRRIRILZI W — T RSN T A,

RISIRNINITELL _ EIFIRERE T RIS, ZEWEI—LE bug R15%, BXL bug EIRZAINARIFEE B LI
o, XiHRBERAEER. MEMEETRNANE, WX NREZTURENRN, B2IRAFEWE L T i
Fo FAIUBAZDERRBIXNEE, B5hiT git bisect start REE, EEHITgit bisect bad ¥
HIRARFARIRFIENIRRE R R, ARIRGNEIR bisect EMNRE—REERTEWXIE, £H
git bisect good [good_commit]:

S git bisect start

$ git bisect bad

S git bisect good v1.0

Bisecting: 6 revisions left to test after this
[ecbbelbc347ccecc5f9350d878ce677feb13d3b2] error handling on repo

Git KIEIRARIZ A IE BBV (v1.0)M HATV IR A Z BB KAN12RRRR, F= Git i PEIAR MRS, W
FEARATLABITINR, BEEXMER FRBARARERFE. NMREEE, HEARAREX MR ZAI5INGY;



NREBARTFE, HARBREX MERZESINN, BIGMAERE LB MY, (RALLOEE git bisect
good E&iF Git, ARALEEITH.

S git bisect good
Bisecting: 3 revisions left to test after this
[bB47b02ea83310a70fd603dc8cd7abcd13d15¢c04] secure this thing

MEMRES—MER LT, X MRIRZZNINIBRN LR EE R ME D EIR N R S, RB—XRTIR, &
WX MEXTEEER, FfREILGEE git bisect bad &if Git:

$ git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3c9bea38e09d82a5ce60814] drop exceptions table

XMERZIERER, TGt HBENEEELYURESINRBNUEERE, ESHFIFE - HEIRRERXH
SHA- 1 EHETR—ERRINA, URMEXAERRERBEHT, XEFRETUIEHSIAN bug BIRIR:

$ git bisect good

b047b02ea83310a70fd6063dc8cd7a6cd13d15¢c04 is first bad commit
commit bB47b02ea83310a70fd663dc8cd7a6cd13d15c04

Author: PJ Hyett <pjhyett@example.com>

Date: Tue Jan 27 14:48:32 2009 -08600

secure this thing

:040000 040000 40ee3e7821b895e52¢c1695092db9bdc4c61d1730
f24d3c6ebcfc639b1a3814550e62d60b8e68a8e4 M config

IR XEARIEZ G, fREIZIMIT git bisect reset EE(RH HEAD FHEIRFENME, TNUTRE
BE—NMREEEIRE:

S git bisect reset

XE— NI UEBRE/ L HAMBBE MERFIE bug W3R AT R, FX L, MRIFE—HEAZEHBRZLE

ERERTRE 0, EAREENERTREIFO, RAJLE git bisect BN ERIF, B, RKEFHE
EBURAERFRERIMN_-SEHEE, RAILUEE bisect start (s THESERIGEXAHMER, F—1
SHETEAEBNRR, FTSHETEEFRRER:

$ git bisect start HEAD v1.0
S git bisect run test-error.sh



Git 2 BohES MERHIIERZ BT test-error. sh BEEIE— M IBEFREENIRR, REETUHIT
make Bi¥& make tests HEHEMKRANEITEEUNIR,

FIRIR

BEMERRNEEREBE BN IEFHDNEREESHERSZ— B, WiTRE=A%F, HEMRILAR
B, BFZEIRIMENE, RERERT : FEZEE(HMA MRIINGE, FANXBE—THNERERS—

AN
"o

BANE—NMFo RISIRETEFR—ITWIEAGEET Atom 1T, RRERERE—TE, MAEEHCH Atom
£, fRAJRERIS @ CPAN R 8( Ruby gem REBESHZEHHA, HEFRADERENZIBSH
TR, MRFEXNEREHK, BATICAAMASNEFEEESE, BEVWEMEYE, EARBIABRERES—
EFIHEE S ZE MRBEABEFZIECHIBER, BAMMBERNEEXERBRESH LFRNAHHERSE
REo

Git B FRRRBRX N E, FIRRATFIRRE— Git BEEASZ— Git BENFER. BRI S—
NEEREIBCHTER, FIEREFRAIRL,

FHafERFIER
B BETOTE— MO B— N ERE 5 FRENTAE EF K.

BINERF—TEFERN Git EERNAET TN CERFIEIR, REILUEEE git submodule add &<
[EEIN LA RERRBE URL KA FIER, EALIH, HIPEZAFM—12%7 “DbConnector” BYE,

S git submodule add https://github.com/chaconinc/DbConnector
Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta ©), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

AINERT, FRRZEFIERE—15CERZNERF, &FF=E “DbConnector” . MRIFEEME!
Hithith 75, BARTUESLTEREFN— N FRBERER.

WNRXAHEIT git status, REFEILHEHSE,



$ git status
On branch master
Your branch is up-to-date with 'origin/master'.

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

to unstage)

new file: .gitmodules
new file: DbConnector

BN EREIHE . gitmodules X, ZEXMHRTF THE URL SELNERBYAHE R 27 [BRIBREY

$ cat .gitmodules

[ submodule "DbConnector"]

path = DbConnector

url = https://github.com/chaconinc/DbConnector

MRBESPFER, ZXHPMEESZFIER. BEERAENE, &XHtE& .gitignore XF—1#RE] (&
o) hAfEdl, ESMZIENEMER D —EWEGEE. X2 E i 8B ARE EWRE FRRBREE.

BT .gitmodules XA HY URL R A& L =X rE /RN 5, FithiER eIEEMRRIRE
FIBIURL KXEBREAIA, a0, BREMFRAHIE URL S ABHIEY URL RE, BRAIERE

NOTE B ABESRZEIE URL, {RBAILURIEECMEE, B EAMMIT git config
submodule.DbConnector.url <fABURL> EEBEZXMETMNE, MNRATHE, —P
X R E=RE R,

£ git status HHEPFIHNSZ—MEIMBEXHRIER, MRMMIETT git diff, SBFFXMTEHER:

S git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector

new file mode 1600600

index 0000000..c3f01dc

--- /dev/null

+++ b/DbConnector

@@ -0,0 +1 @@

+Subproject commit c3f01dc8862123d317dd46284b85b6892c7b29bc

E7A DbConnector R LIFERFH—INFER, B Gt EREREME—NFIER, HIRFERTERF
Y, Git HAZIRERENAR, MEREEFZECEFHN—MIHRRE

NRREEIEZEMERHE, AT git diff £# --submodule %I,



§$ git diff --cached --submodule

diff --git a/.gitmodules b/.gitmodules

new file mode 100644

index 0000000..71fc376

--- /dev/null

+++ b/.gitmodules

@@ -0,0 +1,3 0@

+[submodule "DbConnector"]

+ path = DbConnector

+ url = https://github.com/chaconinc/DbConnector
Submodule DbConnector 0000000...c3f01dc (new submodule)

HifERE, SRR TENER:

$ git commit -am 'added DbConnector module'
[master fb9093c] added DbConnector module
2 files changed, 4 insertions(+)

create mode 100644 .gitmodules

create mode 160000 DbConnector

/A7 DbConnector I23RHY 160000 1R, X2 Git PH—MFHIRI, EARLEBKREMBRF—RIERICF—
BERICRA, MIFFERRE—TFERIE X

RESHFIERNBE

ETRBNIBSRE-IEEFERNIE, SREREXFNTEN, RUNSEERFERER, BHEFESR
BRI HF:



S git clone https://github.com/chaconinc/MainProject
Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.
remote: Total 14 (delta 1), reused 13 (delta 9)
Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

$ cd MainProject

$ 1s -1la

total 16

drwxr-xr-x schacon staff 102 Sep 17 15:21 includes
drwxr-xr-x schacon staff 136 Sep 17 15:21 scripts
drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 src

$ cd DbConnector/

S 1s

$

drwxr-xr-x 9 schacon staff 306 Sep 17 15:21
drwxr-xr-x 7 schacon staff 238 Sep 17 15:21 ..
drwxr-xr-x 13 schacon staff 442 Sep 17 15:21 .git
-rw-r--r-- 1 schacon staff 92 Sep 17 15:21 .gitmodules
drwxr-xr-x 2 schacon staff 68 Sep 17 15:21 DbConnector
-rw-r--r-- 1 schacon staff 756 Sep 17 15:21 Makefile

3

4

HeE DbConnector BR, FEETH. RATUEITH <. git submodule init FAR¥RMLAMEE
Xff, M git submodule update MMIZINE HIMEXFRE FIEHG LRI E PHIHMN EIERR.

$ git submodule init

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector)
registered for path 'DbConnector’

S git submodule update

Cloning into 'DbConnector’'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (16/10), done.
remote: Total 11 (delta @), reused 11 (delta 9)
Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out
'c3f01dc8862123d317dd46284b05b6892c7b29bc’

II7E DbConnector FEREAEMZ FiiR XNERIKES T

AEXEEERE—ANAR. R4 git clone S fEE --recursive iEM, EMSBIVIBLCHERCE
R E— N FIRR,



S git clone --recursive https://github.com/chaconinc/MainProject
Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.

remote: Total 14 (delta 1), reused 13 (delta 9)

Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector)
registered for path 'DbConnector’

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta ©), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out
'c3f01dc8862123d317dd46284b05b6892c7b29bc’

EEaFRRIEE ETE
NARIE—HOaFERNFEEES, RITE2RANEZAEMFERAE ESARDIE.

HIEY L FHER

ATBEPEAFRRNKREEE, MERERFINEHNIMIRENERN, MAFEREQEPHTEMER &K
MRE—ERHEF,

MRBVEEFERPEENLE, AILHEANBBRPIETgit fetch 5 git merge, BH LFDXEKEHAE
A,

S git fetch
From https://github.com/chaconinc/DbConnector
c3f01dc..dB354fc master -> origin/master

S git merge origin/master
Updating c3f@1dc..dB@354fc
Fast-forward

scripts/connect.sh | 1 +

src/db.c | 1 +

2 files changed, 2 insertions(+)

MBEFMAREREMBEHEIT git diff --submodule, MEBIFERWEFNRENKE T — I ESH
ARG R WRIRAREERIEIT git diff BIEBIIAN --submodle, BBARILURE diff.submodule i&
BA “log” REEEARKINTA



S git config --global diff.submodule log
$ git diff
Submodule DbConnector c¢c3f@1dc..d6354fc:
> more efficient db routine
> better connection routine

SNRFEULATIRET, BBAMRFFFIRRBE N E A EFBSBIFH S,

MRMABEFERPFINBMEEH, BATBEMERZNGI. 15T git submodule update
--remote, Git HZFENFIRRIASIMENFH EHo

$ git submodule update --remote DbConnector

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (2/2), done.

remote: Total 4 (delta 2), reused 4 (delta 2)

Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector
3f19983..d0354fc master -> origin/master

Submodule path 'DbConnector': checked out

'd0354fc054692d3906c85c3af@5ddce39al1c0644

S RINRBEMEEERHIOH FIERCEN master 9%, FIREAILIGENBENEM S =, Fid0,

{R¥8E DbConnector FIERERERSER “stable” 23, FBABEAILUTE .gitmodules XHEHIKE (XIFH(M

AERILERERE) , AR EAMA .git/config XHFIRE, iLFAN]E . gitmodules XHERIGETE:

$ git config -f .gitmodules submodule.DbConnector.branch stable

S git submodule update --remote

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (2/2), done.

remote: Total 4 (delta 2), reused 4 (delta 2)

Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector
27cf5d3..c87d55d stable -> origin/stable

Submodule path 'DbConnector': checked out

'c87d55d4c6d4bB5ee34fbc8cb6f7bf4585a€6687'

NRARA - .gitmodules W, ABAERZNMMENR. ERECEFRERIKEEEAEX—LE, ANH

AR ISR ERRIR

XBTFEATIETT git status, Git RETFERPE “WHiEX” o



S git status
On branch master
Your branch is up-to-date with 'origin/master'.

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

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

modified: .gitmodules

modified: DbConnector (new commits)

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

MRIRIEE TEEIEM status. submodulesummary, Git tB& BRI FIERNENIBE:

$ git config status.submodulesummary 1

S git status
On branch master
Your branch is up-to-date with 'origin/master’'.

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

(use "git checkout -- <file>..." to discard changes in working
directory)
modified: .gitmodules
modified: DbConnector (new commits)

Submodules changed but not updated:

* DbConnector c3f@1dc...c87d55d (4):
> catch non-null terminated lines

XEIINRIETT git diff, AIUBIEIMERT gitmodules X, EIEER/LEREHIRR R ERZEIFEHAN]
B FRRIE .



$ git diff
diff --git a/.gitmodules b/.gitmodules
index 6fcOb3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[ submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

XIEFEEE, EABRIMITUEEEIIREREFERPHERAS. #RXZGE, RBEILIETT git log -p

EEXMER.

S git log -p --submodule

commit @a24cfc121a8a3c118e0105aed4ae4c00281cf7ae
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Sep 17 16:37:02 2014 +0200

updating DbConnector for bug fixes

diff --git a/.gitmodules b/.gitmodules
index 6fcOb3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@ -1,3 +1,4 @@
[ submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c¢3f01dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

LiE1T git submodule update --remoteBY, Git WIASZAEFFAE FIER, FIUIIREIRZFIERM
W&, R UREBEERINFIEIRNE T,



EFIERETIE

RRBEIREIETEER FIRR, AAMHAEREFRRPESHAENEN, RBETEHE LREERE (HEEFR
RIME) » BURABREERERNKRMEERELRS (W0 Maven 3§ Rubygems) FEERT.

RERITFEI— M FRETNEEFRRS THE P RMHIEN, URINARRRS 2B ARLEENR.

FIBFIALLE, HIEX(B1T git submodule update NFIEREGEFHMEUELLRT, Git BRIRFXLELThHEH
FERPHIXHE, ERERFEEBE—INE “HER HEAD” BIRS. XBHKELKEAMITENZ (FiWN
“master” ) ERERCLEN. FRLARMBIERIAEHER T ZKERER.

AT FIRRGEBTERZENFEN, MEEMAGS. Bk, #ASTFERHQHEENNTED R, &
&, AT BNMEESIF Git BIZMA, AFE1T git submodule update --remote SRM _EiFFHIEY
I RAILLEERRENSHERNAM TER, WS RNTESERFNEN L.

B, EHENMNEAFRRERARRE—ND3,

$ git checkout stable
Switched to branch 'stable’

AEZERHA “merge” &, ATFEEE, HNRFL update A --merge MBI, XBIE(TE=
BIRS SR XN FERE—IREIHEEREH THE,

S git submodule update --remote --merge
remote: Counting objects: 4, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector

c87d55d..92c7337 stable -> origin/stable

Updating ¢87d55d..92c7337
Fast-forward

src/main.c | 1 +

1 file changed, 1 insertion(+)
Submodule path 'DbConnector': merged in
'92c7337b30ef9e0893e758dac2459d07362ab5ea’

WMNERFATEN DbConnector B, AIUAIMFBNEIELREH NS stable 9%, MELULTNTEE LTINS
EEf—Le At By e sh T R BY b A X B S —ME KB LIRS R 4 4.



S cd DbConnector/
S vim src/db.c
$ git commit -am 'unicode support'
[stable f9086e16] unicode support
1 file changed, 1 insertion(+)

MRBANVMEEHFRIR, BRI SBAVESHME T BoAB LB — ks, HMNFERFCH N,

S git submodule update --remote --rebase

First, rewinding head to replay your work on top of it...
Applying: unicode support

Submodule path 'DbConnector': rebased into
'5d60ef9bbebf5abc1c10501242ceeb54ad58da94’

YNRIRSIC --rebase & --merge, Git FFRREFMAMRSHE LIRS, HESIFHBEEEN—NIEFEH
HEAD K7

$ git submodule update --remote
Submodule path 'DbConnector': checked out
'5d60ef9bbebf5abc1c10501242ceeb54ad58da94 '’

BIEXEMNRETHEARE, (RAFBOZIERFBEROHMNSSZ (BNEEEEMNIENDS) ARFoits
HHEH origin/stable (FEM—MFEENIZIZENZ) FMITTo

NRIMLBRIZ FIERILE), BABT P FEREHMBASHIER, L Git &RIMNEAMHAFZEE
FIERE RPRFREFHN I F

S git submodule update --remote
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 4 (delta ©), reused 4 (delta 0)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
5d60ef9..c75e92a stable -> origin/stable
error: Your local changes to the following files would be overwritten by
checkout:
scripts/setup.sh
Please, commit your changes or stash them before you can switch branches.
Aborting
Unable to checkout 'c75e92a2b3855c9e5b661915308390d9db204aca’ in submodule
path 'DbConnector'



NRIRME T —5 EFciEhpRAIRE), HIETTEMN Git R1LIRAIE,

S git submodule update --remote --merge

Auto-merging scripts/setup.sh

CONFLICT (content): Merge conflict in scripts/setup.sh

Recorded preimage for 'scripts/setup.sh'’

Automatic merge failed; fix conflicts and then commit the result.
Unable to merge 'c75e92a2b3855c9e5b661915308390d9db204aca’ in submodule
path 'DbConnector’

{RA LUENFIRIRE RPABMGFHEBIFEEHR,

RHFIRIRELEN

RERNBFERBRPE LR, EFE-LEERMNBIENM LFSIANG, MAa—LE4MEMR, BT
BAITESEHIEEN], FRLSHEREMAEBRETA,

$ git diff
Submodule DbConnector c¢87d55d..82d2ad3:

>

V V. V V

Merge from origin/stable
updated setup script

unicode support

remove unnecessary method

add new option for conn pooling

NRFAVEEINE PR EEEHFHEEFRIR ER0AE), EZRHBAMERRIAZBRIRG, Rjvft(]
TAREURHIBY FIRIREAE, AR mh RTFE T R 143tp9#E Dl e,

RNTHERXARE, REIUIL Git E#HEEI T B RIINEFRE FIRRETEHIE, git push mEZAILUE
BN “check” 3 “on-demand” HJ --recurse-submodules &%, MNEF RN FIRREEIEEHIE
M4 “check” EIMEIEE push BIEERMK,



S git push --recurse-submodules=check
The following submodule paths contain changes that can
not be found on any remote:

DbConnector

Please try

git push --recurse-submodules=on-demand
or cd to the path and use

git push

to push them to a remote.

SNfRFRIL, EHRAHEN T —EEANEN, ESHETRZIOMAM. RERFNETEHENE — D FIERPIAFFED
WIXEIZZCE, BRTIIERINIRRE, ZEBREHXRHEE,

S—MEMZER “on-demand” &, ESZHAFXEM.

S git push --recurse-submodules=on-demand

Pushing submodule 'DbConnector’

Counting objects: 9, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (8/8), done.

Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.

Total 9 (delta 3), reused 0 (delta 0)

To https://github.com/chaconinc/DbConnector
c75e92a..82d2ad3 stable -> stable

Counting objects: 2, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (2/2), done.

Writing objects: 100% (2/2), 266 bytes | @ bytes/s, done.

Total 2 (delta 1), reused 0 (delta 9)

To https://github.com/chaconinc/MainProject
3d6d338..9a377d1 master -> master

SNFRFRML, Git #NE DbConnector BIRFPAREHIEETERIHEIX T E. MRBDHFIERRANRELREHEE
K, EWMEBEHEERK.

BHFIERAE

NRIREM AR LB T — N FIEIRS A, BATRIBE—LR#E, Rk, IRFERNALEELDXH
BEXTBEHRDINRRE T HXWNZ L, BARFEM—LEIEREEE.



MR—MEREZ—IEERSL (—MRERSH) , A Gt
SR PEMERZ FERIKEH, XA,

A, Gt EERZZREAH#IT AEENEH. MIRFRERERELZLDXBFEGH, BREIFEXMTERY

SE.

$ git pull
remote: Counting objects: 2, done.
remote: Compressing objects: 100% (1/1), done.
remote: Total 2 (delta 1), reused 2 (delta 1)
Unpacking objects: 100% (2/2), done.
From https://github.com/chaconinc/MainProject
9a377d1..eb974f8 master -> origin/master
Fetching submodule DbConnector
warning: Failed to merge submodule DbConnector (merge following commits
not found)
Auto-merging DbConnector
CONFLICT (submodule): Merge conflict in DbConnector
Automatic merge failed; fix conflicts and then commit the result.

PRUAR L Git EXEIEH T FRRHEFNR N D ZRBREAEEIXHERTESH. ERBHEBEEAR “merge
following commits not found” (RIXKFWETRFESHIIRER) , BAXERTARR, FIZEHN=HE
BAMABXE,

AT BRZANEE, REEFAEFERNIZATHHRS. FIEHRE, Gt HARLMRZ DR MEREIRR
B8, BEEERRRALEFH SHA-1 BEERA. FiolE, XREZER. WNMRIMETT git diff, MER
FIAESHIR N2 X FICREVIRIIHY SHA-1 o

$ git diff

diff --cc DbConnector

index eb41d76,c771610..0000000
--- a/DbConnector

+++ b/DbConnector

FRIL, 7EABIF, ebd1d76 BEMBIFIRIRPAREBIER, M c771610 2 LTHABRMER. SRFKNTFHAN
FRIRERP, ENZELE ebd1d76 £T, ANEGHKAHNIE, MRFEHE, TIEHARRE, RERAILL
BRI EH IO —MEEEN D,

KEZ—LRERE SHA- 1 EILIRER., ERFBEMRKREGHBRE, RAUSHEZET SHA-1 &7, WAL
NEBB—IMRXABRZRRAEGH. KNNEBNEE, WRARARN T —IEERNEHIERER.

FRLL, ENTBSHNFERER, BF git diff WEIZA SHA QIB— R ZARFEH



S cd DbConnector

S git rev-parse HEAD
eb41d764bccf88be77aced643c13a7fa86714135

$ git branch try-merge c771610

(DbConnector) $ git merge try-merge

Auto-merging src/main.c

CONFLICT (content): Merge conflict in src/main.c

Recorded preimage for 'src/main.c'

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

BIEX) LR T —TEENGH AR, FRUNRBEFAHRERE, BARFRBMBIERRKEMETE.

$ vim src/main.c @

§ git add src/main.c

S git commit -am 'merged our changes'
Recorded resolution for 'src/main.c'.
[master 9fd905e] merged our changes

Scd .. @

$ git diff ®

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector

+++ b/DbConnector

e@e@ -1,1 -1,1 +1,1 0@

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit c¢77161012afbbe1f58b5053316ead@8f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43d1ee550f16a30e825a

$ git add DbConnector &

$ git commit -m "Merge Tom's Changes" &
[master 10d2c60] Merge Tom's Changes

O EIRRAR

@ RIFEEEEHE B F+
@ BRieE SHA-1 &

@ AR FPRE FIEBRICR
® RRENTEH

XARERILIRE =) LR, (BEHERAH,

BBNE, Git RERESZ—HEL, MRFEREBRPEFEEXF—TEHIER, ERNAERESTHIREIAN



e, B4 Git
SEMURREFEN—INIITHNRRAR. ERIEATFERIBENE —R LEH T EEXMXIERND X, i
LARA] BERR AR

XA ABENEIREER “merge following commits not found” , EATTEE X#E M. SiL AR
EEREERI S EIAXEM?

MRERE T —MEIEZHNEHIER, MBI TENER:

S git merge origin/master

warning: Failed to merge submodule DbConnector (not fast-forward)

Found a possible merge resolution for the submodule:
9fd905e5d7f45a0d4cbc43d1ee550f16a30e825a: > merged our changes
If this is correct simply add it to the index for example

by using:

git update-index --cacheinfo 160000
9fd905e5d7f45a0d4cbc43d1ee550f16a30e825a "DbConnector™

which will accept this suggestion.

Auto-merging DbConnector

CONFLICT (submodule): Merge conflict in DbConnector

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

ESEBWRERRS], MEMEITT git add BitF, ZBESBERAPRAGRR. FPIIRETEFNIZXF M. R
A LIRIHENFIRRER, BEEERZEM 4, RHEROMRER, G, ARRRKE,

S cd DbConnector/

S git merge 9fd9@5e
Updating eb41d76..9fd905e
Fast-forward

S cd ..

S git add DbConnector
S git commit -am 'Fast forwarded to a common submodule child'

XEMLTATR—MHE, EREIXMANREDATUETEREAY, URHIRTETTRET A LR FIER
B RAEIREIE,

FIRRIRTS
{RPT AU L BB FROL B F AR TR — 5 Lo



FIRREH

B— foreach FIRRI<, EEAS— T FERERPEBITEEN S, NRVBEFESTAEFIRR, XZIFFE
BH.

an, RIgHNTEBEFIF LK —THINERERE— LR, HAFER/L N FRIRALIE. HATTUEMRMER
FRRE FIERRI TR E,

S git submodule foreach 'git stash'

Entering 'CryptoLibrary'’

No local changes to save

Entering 'DbConnector’

Saved working directory and index state WIP on stable: 82d2ad3 Merge from
origin/stable

HEAD is now at 82d2ad3 Merge from origin/stable

REBATATLEIE—MD3Z, FRFAE FRREIRT X,

S git submodule foreach 'git checkout -b featureA'
Entering 'CryptoLibrary'’

Switched to a new branch 'featureA’

Entering 'DbConnector’

Switched to a new branch 'featureA’

RIZBAR. BEBEM—1EUESEFIENSHNAE—EFEIEEE AN,



$ git diff; git submodule foreach 'git diff'

Submodule DbConnector contains modified content

diff --git a/src/main.c b/src/main.c

index 210f1ae..1fBacdc 100644

--- a/src/main.c

+++ b/src/main.c

@@ -245,6 +245,8 @@ static int handle_alias(int *argcp, const char
**x*xargv)

commit_pager_choice();
+ url = url_decode(url_orig);

/* build alias_argv */
alias_argv = xmalloc(sizeof(*alias_argv) * (argc + 1));
alias_argv[@] = alias_string + 1;

Entering 'DbConnector’

diff --git a/src/db.c b/src/db.c

index Taaefb6..5297645 100644

--- a/src/db.c

+++ b/src/db.c

@@ -93,6 +93,11 @@ char *url_decode_mem(const char *url, int len)

return url_decode_internal(&url, len, NULL, &out, 0);

}

+char *url_decode(const char *url)

+{

+ return url_decode_mem(url, strlen(url));

+}

+
char *url_decode_parameter_name(const char #**query)
{

struct strbuf out = STRBUF_INIT;

AXE, HMNBIFERPEX T —TREHEETHETEATE. XBPERMELTHEF, EERFLEERLL
fREBBE XM ARV,

FRNAE

REJEe@ AN ER—LEaRERNR, ANClAESIFE KMRXFEREETIEAENRERINED. FiE
Git 78 NMATIRE Git 3%, BRMRIRITIITE Git FRECEAFERE, XEF—LHFF,

S git config alias.sdiff '!'"git diff && git submodule foreach 'git diff'"
S git config alias.spush 'push --recurse-submodules=on-demand’
$ git config alias.supdate 'submodule update --remote --merge'



XL EE R FRIRY A LIS 21T git supdate, B git spush B FRIREKHFHIX,

FIRRAY) S
SATOE RS FAURIE R A — L/ NE .

IR FIRIRA I B PR D ST AT RERIE MR, SRMREIZE— D, EEFRN—DNFIER, ZETHR
B ZFRERNDZ LR, (MOAZE - TERRERNFRRE R

S git checkout -b add-crypto
Switched to a new branch 'add-crypto'

S git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'CryptolLibrary’...

S git commit -am 'adding crypto library'
[add-crypto 4445836] adding crypto library
2 files changed, 4 insertions(+)

create mode 160000 CryptolLibrary

S git checkout master

warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master’

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

S git status
On branch master

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

Untracked files:
(use "git add <file>..." to include in what will be committed)

CryptoLibrary/
nothing added to commit but untracked files present (use "git add" to

track)

BB ITERHTEE, ERE—TEREN LR ILAT—RER. NRMREREAGRTREIBIRN FIRRE D
%, EEIn1T submodule update --init REFHEUMER,



$ git clean -fdx
Removing CryptolLibrary/

S git checkout add-crypto
Switched to branch 'add-crypto'

S 1ls CryptoLibrary/

S git submodule update --init
Submodule path 'CryptolLibrary': checked out
'b8ddabaal182ea4464f3f3264b11e0268545172af"’

S 1s CryptoLibrary/
Makefileincludesscriptssrc

Bii—iE, XENTE, RRIUEABR)LEZ.

F—TEBENEHEFZABE TR FEREBIMAFERNAE, NRFENEFERKRE T —EXH, A8
EReBE—NFRRP, BAFSL/ND, BN Git SWRRES, RIFMEBRE—EXHEFERT,
RAERHRRAN— D FRIR, WRMBFF B RIAFIETT submodule add, Git ZFAIRAM:

S rm -Rf CryptoLibrary/
$ git submodule add https://github.com/chaconinc/CryptolLibrary
'CryptoLibrary' already exists in the index

RN BLBUEETE CryptoLibrary BR. SAGEA BT LURINFAER:

$ git rm -r CryptoLibrary

S git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'CryptolLibrary’...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta ©), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

RAERRMRE— DX T XENTE. MRZBTMRON D TPRBEXHEEF B RMIFFIERPES - R

R IR



$ git checkout master
error: The following untracked working tree files would be overwritten by
checkout:

CryptoLibrary/Makefile

CryptoLibrary/includes/crypto.h

Please move or remove them before you can switch branches.
Aborting

fRA]LUEE check -f KBHEITNR, BB/, MRAEFEERERENEN, XM aSIBENBERE,

$ git checkout -f master
warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master’

LRYIRERZ 5, RAREREIREE T —NEMW CryptoLibrary B®, #H git submodule update
HWTEEEE, MEEHFHNIFERBRHIEIT git checkout . RIKEIFFEMXH, REATLLET
submodule foreach BIZASRKANZ N FIEHRIEITE,

ERAEENRZ, ERFRERIBENNFAE Git BIEREFENEIEN .git BRF, FAURGIBMRZAE
Git, ER— N FERREFRATESERE AR

WETXETR, EAFRRIMAFUE/LMEXENS BT E LR FLHESE SRR E.

e

BEARARNEBE TR TNKER Git BIENERAZE (WHTTP, SSHE) , BEEZIM—MAXERININ+5E
2] S

Git I ENHE 478" F— X, XEFZHEPERER. BrIMHNE T, BIRXEER
RIVR R BRIRNE1EE ], AR EDLMFHBEEFLREEEEEAIMENNMANIR, AEIRIITL.
BANMFIFET ., AT EEHZRSB[HINIR, (X EEBIMERIERLXLIIA, AARFEBEL
format-patch A 1EH 40 ™MER.

XEERT git bundle MRREMA. bundle 839 2% git push S<LFAERIBVFIENBITEA—1 3|
X, RO BEE e RERNFELEMA, AREEIEMINCESR,

FKEE—NEENGF. RRIFE-EERMERNEE:



$ git log

commit 9a466c572fe88b195efd356c3f2bbeccdb5604102
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Mar 10 067:34:10 2010 -0800

second commit

commit b1ec3248f39900d2a406049d762aa68e9641be25
Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 07:34:01 2010 -0800

first commit

MR N EELXAEMABREEEMECENNIE, HEMRBMSHE—CE, RelA git
bundle create < FRFTE,

$ git bundle create repo.bundle HEAD master
Counting objects: 6, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (2/2), done.
Writing objects: 100% (6/6), 441 bytes, done.
Total 6 (delta @), reused 0 (delta 0)

ARIMMEE—1RA repo.bundle WX, ZXHEESTREERZEE naster DXXPIHREHE. EEA
bundle s5<8Y, RBEBRFIHAABMAEEITERNS|I AHERMKE, NRMEEX DT CER LUERILKTE,
{RRIZ AR B F AR IE 0 — HEAD 51 F,

{RATLAREX A repo . bundle @i HBHaE URELA T Ao

H—HHE, RRANAZLIR— repo.bundle XHHFEMEXMHE LTF RA] UMD Z#HI X HH5
fBHE—1ER, MEM— URL =E—H,

S git clone repo.bundle repo

Initialized empty Git repository in /private/tmp/bundle/repo/.git/
S cd repo

S git log --oneline

9a466¢c5 second commit

blec324 first commit

MRIREIT BB E HEAD 5| A, MMEFEESLFIEE— -b master HEEMBWSINNDZ, BN
Git ARNE M 12 A H I — 70 3%

MERILIFRRT 3 MET, AEZAMGNEVRERRINERKE— T EEZEE.



$ git log --oneline

71b84da last commit - second repo
c99cf5b fourth commit - second repo
7011d3d third commit - second repo
9a466c¢c5 second commit

blec324 first commit

BARKNFBERUNKNAERITENRRXE, MNEDNAR—1F, NEDNEBMITELRHEERIRIE
fES, MEANFEFHHE. SAMAUE LEBPERENCETE, ERFNGTEEEND — m2RK
MIRIMITE A AT 3 MR

AT LN EF, MEBITEHEN. MERIE ER2XE NEH, RERZHAREZEBHA—MERKXE,
FATATLIER origin/master. .master 3{#& master “origin/master ZZEBI7ERIKENAR 3 NEHKA]
B9 master 7 XM AERIGCEFIIRR. REILUA log s KM,

S git log --oneline master “origin/master
71b84da last commit - second repo

c99cf5b fourth commit - second repo
7011d3d third commit - second repo

XIFFIREEI AR BRI TENRRTIR, ERITEXERFTE, &AM git bundle create &<,
MEBANERIXHR, UREFTERRZXIE,

$ git bundle create commits.bundle master “9a466c5
Counting objects: 11, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (3/3), done.

Writing objects: 100% (9/9), 775 bytes, done.
Total 9 (delta @), reused 0 (delta 0)

RERBNNERTZE—1 commits.bundle X, MMRFBINEX M XEKFLTRANEEE, tATLUEX
PMXEFANERBNCETR, BEEXHEEEEEMHN T FRRREIXMEER.

HMEIXDEN, HEAUESACEZAEEXIMEEGETHARS. bundle verify s A/ LIEEX
IXAERER—TEZENGItE, EEREHENEIEFN



$ git bundle verify ../commits.bundle

The bundle contains 1 ref

71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master

The bundle requires these 1 ref

9a466c572fe88b195efd356¢c3f2bbeccdb504102 second commit
./commits.bundle is okay

MRITETANMUERERMERITE, MAR=T, RENECERTESAXNEN, AAXNERATHE
FIRRRIER. XBH&E verify BY%EH M :

$ git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abeBad561c011c3852a4b7bbe95 third commit - second repo

MmENNNE—EBEEN, ﬁUﬁﬂjUMﬁﬁ@Eka? o MRFEEFEXNEETUSAPLS X,
EEFEE— 1 a2 ] LAY X LE This

§ git bundle list-heads ../commits.bundle
71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master

verify Fa<EER LS IRIREWLLTNR, ZIMEENENREEWL 2T NN, FrURAILIER fetch
HE pull P MEHRESNER. XBEHENEMNEHEU master X EIFHTECEF other-master 5732 .

$ git fetch ../commits.bundle master:other-master
From ../commits.bundle
* [new branch] master -> other-master

B IRITELEIRRZSNE other-master 732, URIEXEREFATE 27 master 7% FBIRAL

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

* 8255d41 (HEAD, master) third commit - first repo

| * 71b84da (other-master) last commit - second repo
| * c99cf5b fourth commit - second repo

| * 7011d3d third commit - second repo

| /

* 9a466¢5 second commit

* blec324 first commit

Hit, HAEREEENMNENETHZCENERT, git bundle Ri& HEFEMELEATIR(F,



&Zin

Git WREAFNER, EERE—TIEBHNAIRBEMYREBRESREEEH Git WK,

replace a8 FILULRTE Git FIEE—MNRHATUBTT “@RIREEIX Git WRE, REECZEMIIK
7 o AT ARERRERAEFHN—MEREN, XZEEER.

e, RE—TAENABAEHBIEECHNECESN— T RENHEM— 1T EABRANGE, EHEMHHIFT
RERR, EESENHIEERENAER, FILBIAHTECEFRFENRR replace ECERRIMAVIERK
EEAE, XMARNATLB—FKAEBEIHMAE L. XERERTRERHEFEEERE—MRERX (BN
KR SHARE) , RE]LUIAT

IEFRNTRIAIAIE, BEARB—IEELEFENCE, ARESERRINEE, —MTERRENEE, — 2 EhRZ<E
B, REBRITEEINNAERERCE SHA BNER TEE replace S<REH M,

BITBER—AE S MERHBE R CE:

S git log --oneline

ef989d8 fifth commit
c6e1e95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

BONVEEED IR BREFRE, F—NEIFEOMERWERNE—NAERZE, FEO. FAMEXWIERNREN
BN ERRE,



ef989

fifth

'

coele
fourth

'

Oc68f

third

'

94570

second

c1822

first

IZAERFTNHLERES, BITAIURE—NAEFH D X —NENZE G ER master 7337,

$ git branch history cé6el1e95

S git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
c6el1e95 (history) fourth commit
9c¢68fdc third commit

945704c second commit

c1822cf first commit



coele
fourth

'

9c68f

third

'

94570

second

c1822

first

MEFHN T LIBX N history T HEXEFIFHNTFCEN master 9%



S git remote add project-history https://github.com/schacon/project-

history

S git push project-history history:master

Counting objects: 12, done.

Delta compression using up to 2 threads.

Compressing objects: 100% (4/4), done.

Writing objects: 100% (12/12), 907 bytes, done.

Total 12 (delta @), reused 08 (delta 0)

Unpacking objects: 100% (12/12), done.

To git@github.com:schacon/project-history.git
* [new branch] history -> master

XiFE—K, BITNALRERZS T, HENEHDNEMBAENSENHERILEERE N BINEFE—ES
UETA—TEFHNRIRERS — MR, XHE—FK, BITEEEEIEN. A MR

S git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
c6e1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

EXMIERT, SIB— 1 EBESY BROEMNEMRERZRERAN. XE—K, MRAEMIALEREERE—
RIEZHEEMIRERMABEEMERA, Blt, FTRRNEGOZARLLIEZ—IRVBEINR, AR
FTRER (B, FREMER) TEEEM LEH.

ANTRELM, BNEFBERE—TREFRD, WTFHRNMERE=TEX (SHAZ 9c68fdc) o HILEMNAIRER
RET RN, FATAILUER commit-tree ss L REIBEMESR, XHERNME T —M, HiRE—12H
B, BRI R SHARRRZ R

S echo 'get history from blah blah blah' | git commit-tree 9c68fdc*{tree}
622e88e9cbfbacfb75b5279245b9fb38dfeallcf

commit-tree MLETRERES. BFSESHIEEREA, MEW HttY Git snAX
NOTE WEN—ENTIE, ANIRNE—EEXFNEESFEN, ENArBi—ERERT
AEEREEERENAE. EZXTREGTHARTESL KEGSHEESRS



coele
fourth

'

622€8 9c68f

instructions third

'

94570

second

c1822

first

MERINNELE—MEMIERT, EITTLUEE git rebase --onto S RERISNHAELTEEIEMIER
o —-onto BEENIA commit-tree sp$IREIM SHAE, TESERNE=ZMRER (RENMNELETHE—
RRHIRIER, 9c68fdc)

S git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...
Applying: fourth commit

Applying: fifth commit



fifth

le}———
r
e
l b
da
S
8la70  _°© céele
fourth fourth
622e8 9c68f
instructions third
94570
second
c1822
first

RINELREMREREST TRENFE, BEiiRXBENAERARE AL, BRI UGG EHEIXE]
MBS, YHMAREXNCEN, WINESIRERIRERUR— 1 EE DR BREMIER,

MERNBUBREBIHENANS DRV RZEX NN, EREXNEHENCERNTHEIRERIE,
FERNINE =M ImAEBIA SEhR A B H XS EAGREUE(E



$ git clone https://github.com/schacon/project
S cd project

S git log --oneline master

e146b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

S git remote add project-history https://github.com/schacon/project-
history
S git fetch project-history
From https://github.com/schacon/project-history
* [new branch] master -> project-history/master

M7, MEETE master DXPRBEMNRERIRRH B project-history/master X FHEITEHER

AN
Xo

$ git log --oneline master

e146b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

S git log --oneline project-history/master
c6e1e95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

ATEHEN], RAILUER git replace s EFEEIREVIRRE BRFITEIR, XEFE—FK, HIIBAILE
master X Y E T MR BN project-history/master DX H8 “EHEN 1233

S git replace 81a708d c6el1e95
M7E, EF master ZHPMHEES, ERUT:

$ git log --oneline master
e146b5f fifth commit
81a708d fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit



REg, BFE? FHANZ LIFR SHA-1
HAVREER — MR KB MRAEPHFABTRER, HEMBHTA (bisect, blame F) tBEHEM,

el46b
fifth

replace glal ceele
fourth

220 9ce8f

third

i

94570

second

:

c1822

first

BBNZE, BERERAT coeleds IRTMBEFRFITER, BRI SHA-1NETRN 81a708d, BMEMRIZITT cat-
file as%, EIHzERRERIEIE:

$ git cat-file -p 81a708d

tree 7bc544cf438903b65ca9104a1e30345eee6c083d

parent 9c68fdceee073230f19ebb8b5e7fc71b479¢c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -07600

fourth commit

JFIE(E, 81a708d EIEMIRIERE 622882 H{iiE3l, MIFEINAY 9c68fdce IR,



F— T EBNEBERIERZUUTEIAER:

S git for-each-ref

e146b5f14€79d4935160c0e83fb9ebe526b8dadd commitrefs/heads/master
c6e1e95051d41771a649f3145423f8809d1a74d4 commit
refs/remotes/history/master

e146b5f14e79d4935160c0e83fb9ebe526b8dabd commitrefs/remotes/origin/HEAD
e146b5f14e79d4935160c0e83fb9ebe526b8dabd commitrefs/remotes/origin/master
c6e1e95051d41771a6491f31454231f8809d1a74d4 commit
refs/replace/81a708dd0e167a3f691541c7a6463343bc457040

XERERNATUEMZENMEMADZER, RARNATBEREEEIRSSEPHBEMARTUERT
Ho WIFEMEBEBRTARRER EIAS T ABRE THEMRASMD LA, AEEEFD ]
e? ) , BEAEMBRTNARER,

RIETFiE

NRIREARIZ SSH AR ER TN, HRERET —MNREOSTHNES, XEMEUERENBFREEIE
MR REMEEEBE, AT, XX HTTP MUKRIRZR AN — 58— N ERNEFTEARINEEN, XTE
FERANEINENER TSERM, RAMRFEEEAN— IR EZETXMERN token FAENE,

ZEHE, GitHE—TRIERASRLEXTFE. TEE—LE Git AIEIR:

- RAFRBEEAEE, S REEHEEMIAR2MNEE,
“‘cache” BASRFRIERERNTFR—EIE, BRXZASKEFEEHESD, HEETISHHEMRTE
HiERRo

- “store” BB EIAPXWERFHREEESD, FEKRTH, XEKERRIFFERT IRTE Git RS
2 ERERE, SURKEAREEBRIBANTNEILIER, XMARXNREZIRNEREEABEXHA XEFER
1R home BERE T,

- WNRIRERAME Mac, Giti®B— “osxkeychain” &R, EEBEIEFIRASAFNARES,
XA EIERERES, HEKAFAIH, EREWMEBRN, XMHMEARSEFEHR HTTPS EIEUK
Safari WEENES 2R/,

- WNRIRERBZE Windows, fREJAZRE—MIUM “winstore” BVHBITH, X LERAY
“osxkeychain” +492M, {BR22EEA Windows Credential Store RIZHIBEER. AT
https://gitcredentialstore.codeplex.com T &,

fREJ LUK E Git WECE Rik#FE RpI—F A

$ git config --global credential.helper cache

BOWBTAE L%, “store” RXALUEZ—1 --file <path> B8, ALUBEEXEFEREZLEHNSHEE
& (BUAR ~/.git-credentials’) o “cache” #RI{H --timeout <seconds> B, AJLUKEREHENTE


https://gitcredentialstore.codeplex.com

JERYIE (BAIAR 9007 , HRLZ 15 79%) o TEHR—MECE “store” BEIABENBENEF

S git config --global credential.helper store --file ~/.my-credentials

Gt EEAFMFRELZMHEITH, HENHTERSS[NVEIN, Git 2RNFEE, HEEKIE— I LZ
FLEEH, HRFEIEN, Git AR BMEBLEL hE ICEYIRPHHEEBITRE, Efl2iZECHALE
RAR&MEDL, MRFEERNFLE—NEIEXY, EXEFEEZNFHRENER TERRNEEEREEFRFE
i, .gitconfig LBEXHINT:

[credential]
helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000

=Es

XEEZWESEIAE? Git T T ERFMNG SR git credential, XNp<ER—12%K, Hi@BIR
ERNIRENE 2S5,

BN FERZER,. BRINRKELEETF—MEIEHEI TR, XMEBITRERET mygithost BEIEE
Bo TER—NMER ‘il d<Ma1E, Y Git 2RAIH— RSBV EIERTSWIER.

$ git credential fill @
protocol=https @
host=mygithost

®

protocol=https @
host=mygithost
username=bob
password=s3cre?7

$ git credential fill ®
protocol=https
host=unknownhost

Username for 'https://unknownhost': bob
Password for 'https://bob@unknownhost':
protocol=https

host=unknownhost

username=bob

password=s3cre?7

O XEHERENHS,
2 Git-credential #FE FREFHFERN. BINRERNFARENER: NFAENRE,



O —1=EITAKRBAELTH, RIERSGNZMHE EPTAERIES,

@ & TRH Git-credential 2%, HBRREIRESITENZIAR AR,

G MFLEHRENEEIE, Gt =MEAANARRNERS, HMEXEEERATEERHts X1
PlFFREE—MERSZ) o

FIERALFARNRERM Gt XEZH N, BEEW—MAKRWAFEERS credential.helper EEENE
X, XM EEEREZMER:

fcEE 175

foo 17 git-credential-foo

foo -a --opt=bcd $1T git-credential-foo -a --opt=bcd
/absolute/path/foo -xyz 11T /absolute/path/foo -xyz

'f() { echo "password=s3cre7"; }; f | EENRBEREshellhiT

TEHERBEEB T AR IR git-credential-cache. git-credential-store 22, F1RILUEE
EfIRIEZSHSITEH. BEMNEIXE “git-credential-foo [args] <action>.” FRARN/HH YA git-
credential —#, BENMERNER—ERBAIR—ENITA:

- get BIERBWMA—XTHAP ZFER,
- store BIBERFRE—IEIEZIHE TRANANF,
- erase SRAENIEBMEEI TERGFEHER

XfF store #l erase MMTARAZEREIHIEN (Git tL=RE&IE) . AN T get, Git XWHHBITAARE]
SR TR,

MRWETRLEEAEANGES, ERNUERRHMATERBEMNRA, BNREAXERES, ERERHEN
EEREEEMEFRBENER. XEHHSRAN—RIINREED; S—MEMHNBIETRSR Git EGRHIE
B,

XE— M EE—#M6F, BRI T git-credential iX—#%, B#%E| git-credential-store:

$ git credential-store --file ~/git.store store
protocol=https

host=mygithost

username=bob

password=s3cre?7

$ git credential-store --file ~/git.store get @
protocol=https

host=mygithost

username=bob 3
password=s3cre?7



O N5k git-credential-store AREEIE: Hifial https://mygithost BRMERBAFZ “bob” ,
HEiBE “s3cre7” ,

@ MAERNBEZ NI, HIHRHERXBINESRS (https://mygithost) UKR—1P=1T,
(® git-credential-store FHENZAIREFNAF ZFEE,

~/git.store XHHRBEZEM:

https://bob:s3cre7@mygithost

N B—RYEEEIFEBURLAMMIIT, osxkeychain #l winstore #BI T EEAEIEREMENERELER
¥, M cache FRENAFER (HMHZET LR o

BEXRIEERF

B4 KIS git-credential-store ZEHEM Git EMEIMIINIER, MAMIEM Git TIEHEITATLIE
FEEF. BAGItIRENHE TABETAZHENNERZS, BHFEHEFAEE . thil, RIGIRAIE
MRNHEZ—LEE, HiFREDRENER,. XEFIERFREFE—THZERE, ATXEETIELETE, FIlL
RARIEENEFERECHNEIECER, NENETALTEHEXMER, FKEEHRMNUAE LI —1,
XMEFMIZIBE L MZIOITEE:

1 BME—FEXINITHRE get; store Ml erase B5121E, FrlHiESRXM- MEREEKITEZEHAD
A,

2. HEMEIEXERH git-credential-store FEHAMNEHER.

3. BIEXHHNBRE—REEERN, BRI ZATFRAREN—TEEXRBRUBL—

FHAVBE—RfER Ruby REEX M &, ERE Git BB HITHRENERF, TMESHEAUN. XEHNNE
IEMB TR TRAE:



#!/usr/bin/env ruby
require 'optparse’

path = File.expand_path '~/.git-credentials' @
OptionParser.new do |opts|

opts.banner = 'USAGE: git-credential-read-only [options] <action>'
opts.on('-f', '--file PATH', 'Specify path for backing store') do
|argpath|
path = File.expand_path argpath
end
end.parse!
exit(@) unless ARGV[@].downcase == 'get' @

exit(@) unless File.exists? path

known = {} ®

while line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '="', 2
known[k] =

end

File.readlines(path).each do |fileline| @
prot,user, pass, host =
fileline.scan(/A(.*?):\/\/(.*?):(.*x?)@(.*)S8/).first
if prot == known[ 'protocol'] and host == known['host'] then
puts "protocol=#{prot}"
puts "host=#{host}"
puts "username=#{user}"
puts "password=#{pass}"
exit(0)
end
end

O BNNEXBRBITH TS, RAFRAPIEERAXYE, BIAR ~/.git-credentials.

@ ZMEFREEERE get THNBERABRREFEIXEEFENT B EH.

G XMEFMITAERNIREEIE, BENEREIE—1E1T. BARBUERRFRZFE known IGHRERF, ZEHFE
%,

@ MBI REFEX M RAS, FHIEERRTT. R known RN ENR 512ITHELE, XMEF
WS RA B Ho

FANOXNM#HEBI T REIREN git-credential-read-only, MEIFKANIA PATH BRIR TH BLATHITNE,
PMRZEXSTERM:



S git credential-read-only --file=/mnt/shared/creds get
protocol=https
host=mygithost

protocol=https
host=mygithost

username=bob
password=s3cre?7

BHFXITHNEFE “git” Fk, FAUENTUEEREENEREENIEE:
$ git config --global credential.helper read-only --file /mnt/shared/creds

EWMRERIR, M BXTRARERAESEER, FEAILUAIRMIRRIE AR —LEE iR,

JSEs

REAEM T RZEBERMIGITRINEEXNEATE, SIRRER@E, REIZAUREZXEEWN 5
SEMFARERERIESIANT EN. MRFEEMEFERFIE, MEELNENARBRXERR, 2litt, Ry
ZEEETENIHESLSITHER Git R AE TR D ER.



=R\ .
HE X Git
FBHgINLE, ERIMNEKXERT Git EAREENGIFER AR, MAETIFZ Git iIBEN TEFRIEBE{REEBEBW

WERATE, B48E, RITEETNMMER) Git I—EEENEEFENBFIG, KHEEEXHER, BIX
LTH, e, FNARSHFHNEAREF/RKRILE.

fid& Git

fR1E 28 hEF, BJLA git config iE Gite BREMNEBMEIREMNE FHIARM ik

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

W, RETRENTFZSEEBIET, FRAXMUBNAINRES Gito

B, REEIZT: GitERA—RIEEXHREFMEEXNITH. EBFLZIENK /etc/gitconfig X1,
BEXHEBRRESURARPRMWIIFARAENCENEEE. WRIRMEE --system &4 git config, EFL
R EX Mo

ETRGit 2THEMNHPH ~/ .gitconfig X (& ~/.config/git/config X)) . {RAJLUEE
--global &It Git 5 %X

/G Git SEIREERIFIRRAEFXNA Git BRTHEEXH (.git/config) o XNMXHHHIERYY
EhRA B o

UE=1"BrHhEENRE (Rfi. £F. i) HBEZE L—BRWNEE, P .git/config FHERE
=H /etc/gitconfig HFANRZAY(ES

Git WREEXHBAN AN, FIUMREUEEFREXLEREXY, BWAGFIEENE, B

NOTE BizfT git config ML oEMPL,
ERinEREE

Git BERIRFINECERM D N AE: B IHMARS#[H. HPARHBDBTEAIKEE —— ALK AR LIER
FHTECE. RE Git MR 2, BEEPARSDRXNAEREZTINELTEENX. RIRARRFENR
BRAED, NRBFEIRY AT Git SZRETTIR, IFIETT

$ man git-config

XML HIHE TEIE R RRED, UNSZHEXNE. fRIEILIE http://git-scm.com/docs/git-config.html
HREEHENAR,.


http://git-scm.com/docs/git-config.html

core.editor

FINBERT, Gt 2ARFIETE (SVISUAL 8¢ SEDITOR) &EBEMES X ALIESS, NREHIZE, 2AH vi
KO BMRIEIRAVER UIMIREE B, RAILUER core. editor RGN EIANIRIESS |

$ git config --global core.editor emacs

MTE, TIRIRENX T tAaKimiRiEss, Git #B=VEA Emacs HiEER.
commit.template

MRIBILTISEARNRF LR N XHFNERER, HRIRERIIEE, Git 2FERAZXGHNABIENRIIEIANG
Bo Bi0: RIGIREIET — ~/ .gitmessage. txt BRI, EIUXHE:

subject line
what happened

[ticket: X]

ZA8it Git IBEFRIETT git commit B B REMRAVRIEISTMIAEE, S TIRE commit. template:

$ git config --global commit.template ~/.gitmessage.txt
S git commit

ARHIRERE, RIESTUSETINTHRRER SR



subject line
what happened

[ticket: X]

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

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)
#

# modified: lib/test.rb

#

".git/COMMIT_EDITMSG" 14L, 297C

NRMAVENRRZEEBEBAER, AIUERFLIE— XN, HEEE Git BEMFARIARER, XU
BINE 7R E BEE R,

core.pager

ZECEDUERE Git iIz1TiE log M diff FesSFRfERMI D188, (RAILUEEIRE R more SREEAIIRE R
noEE GRNARRE less) , HABWALIRERTF &, XAZEDL:

$ git config --global core.pager

XERERSTHREESZ), GtHBIE—TIETFENS,
user.signingkey

MRMTECREXENSHENTE (EW TELER) , BBAIEIRH GPGC EEZAIRE N ETREIT,
MTIRERIZEA ID:
S git config --global user.signingkey <gpg-key-id>

WE, REXEIT git tag <Ry, BIRJEEEENE, MERFEXESR:

S git tag -s <tag-name>



core.excludesfile

IE90 ZBESC M Bk, fREIAFEARIYINE R . gitignore X EEMELEAA Git BRI HHER, XEFE
MR HIMERREY IR, WAZIEMIET it add FREF-

AIELEMNE, (MAEEIRFIERIARAEFBEIEE XM, NRIMBPVIRERSRZ OS X, ReJgEMZELE
.DS_Store, WRRE Emacs 2 Vim {EAEERIESE, REEMEM ~ EEMIGIISX .

XNMCBAFRIGERMTEREMR .gitignore XF, MRIRRBTERNABLIEZ—
~/.gitignore_global Xf4:

*~
.DS_Store

""" SAIRiB1T git config --global core.excludesfile ~/.gitignore_global, Git ¥iBARLE S
FIZHIIE Z 719k,

help.autocorrect

RIMRITHE T —F@H<L, B!

-

S git chekcout master
git: 'chekcout' A2— git @$, &0 'git --help's

THENEXTA?
checkout

Git 22N BENRNERE, EREASHERE, WRIRE help.autocorrect IKEM 1, ABAREBH—1dp
SIIEHLERI T, Git 2B8mizfTizHs.

$ git chekcout master
& BIBT—1NFEEDN Git &% 'chekcout's HEHITRELEEEITH

=

= 'checkout'

£ 0.1 WHEHEENETT. ..

ARRREESRDN “0.1%#” . help.autocorrect #EZ—MIR+THZ—FHEK, FMTUMNRFIBEIREN
50, Git B1E B EIRITERLHILAIR 5 AR T &,

Git PFRIE&

Git R XFNARIHRNBEER, WREARBER. RESFELRLERATER, RALUKEIFZHIERXETR
w2 B SRR



color.ui

Git 2BEHMERAITNBHERNS, BMNRMAZTRERLESE, BHAIlxiE, BEXE Git WLREEEY, H—
XA

$ git config --global color.ui false

XMLKENIIAMER auto, EEBEZMLIKRNAR;, MARTREERZ—MEEIXMH, MR
BB

R LUK ERL always, RBEEEEMXIKHARE, BEEABELTECRL, MROIXAKE, LS
HZHET, MRMEEREERNBEFENGEE, FILEE --color IS4 Git S HKEH EXAM. 2R
INREMBZREREXZSHIBE R FHEKRT,

color.*

ZRAEKIPLHSHBETERECUNERER, MEEAIMNEAGSHEXNEREERDT,. S 1MERE
A true. false & always:

color.branch
color.diff
color.interactive
color.status

o, ULESPMEETHEFER, ENAUKAREBSEERIRE, LN BHNES Mo ERNE. f
g, ATILdiff WRLERUERNR. FEERMERETR, RAIEBTT

S git config --global color.diff.meta "blue black bold"

REEIRBRIENEHE . normal. black. red. green. yellow. blue. magenta. cyan 3z white, IEZILL
EOFIRENHREREY, BREGEFERBEMIE, FJLUEEERE: bold. dim ul (FXIZ%) . blink

. reverse (X#giRBHERE) .

IMEPNEHSLERTA

BAGtBCHRET—1diff X, MEIBRALERI—BEEFERE, BIFREBE—ININIAEARE.
BRIEELAGN, (REEEIRE— BN TARSHMB IR, MAVBESFfER. XEHENMNU—IFEER
BT R —— Perforce B2k &H IR (P4Merge) —— RERWMAA— MM T ARG HMBRHR,

P4Merge Rl ATEFRE ERTF A LIBTT, FTUARE EWIZEE T AR, TEXNMIFH, HVEBHEREFEEALU
E#MNATE Mac # Linux £; £ Windows £, /usr/local/bin BB AIRIFEDAIHITXHFRENE
R



B%, M http://www.perforce.com/downloads/Perforce/ T P4AMerge, ETX, (REBRE— R EEH
RGBT L. HITSER Mac LMREZRIEEZMANME, EHMALK L, B E pdnerge ZHEIX
HAIEMNER. BIE—1 84 extMerge WA EEE merge %, ILEIBSEELL pdmerge ZIHHISIH:

S cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge $*

B diff s LHIAE RWREZET ENSEHIR, BEIBEPRIMERAEET merge B, FINER
T, GitfZEBLUI TS diff:

path old-file old-hex old-mode new-file new-hex new-mode

HFRUXFEE old-file Ml new-file %%, HEHR diff FURIAFRIE R ENIE,

$ cat /usr/local/bin/extDiff
#!/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

R ERHRX LA BE AT HITR:

$ sudo chmod +x /usr/local/bin/extMerge
S sudo chmod +x /usr/local/bin/extDiff

MEMRe] UERELE X RERMMBEXMNEHMLRTAT ., XEFTRFLEENIRE: merge.tool iBA]
Git ZERWMNEHIE, mergetool.<tool>.cmd MEHSBITHA

I\, mergetool.<tool>.trustExitCode =Bl Git EFMIREIERERTNEHIZIER

I, diff.external @l Git ZBMTAGLMILR. ELb, REIUETUTHEZEEHRS:

git config --global merge.tool extMerge

git config --global mergetool.extMerge.cmd \

'extMerge \"SBASE\" \"SLOCAL\" \"SREMOTE\" \"SMERGED\"'
git config --global mergetool.extMerge.trustExitCode false
git config --global diff.external extDiff

wr U

o> U

SRIBIRAY ~/ . gitconfig XM, RIMLATFEIT:


http://www.perforce.com/downloads/Perforce/

[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "SBASE" "SLOCAL" "SREMOTE" "SMERGED"
trustExitCode = false
[diff]
external = extDiff

F—&kEZEE, WMRMEXFET diff <!
§ git diff 32d1776b1* 32d1776b1

Git 5 /55h PAMerge, MARESLITHHLLRIIER, mEXIF:

el diff_GEASUP and index.ht
G PDe e @ PR EEBE D

oAk fewsos Bes pnding differences) Tab spacing: 4 Encoding: System

Refresh il (CXR)
uGD]RsHj5Plk+ ++T1f-Tmp- / / diff_CBASUP @ index.html
% IDOC.TFE himl FUBLIC ©-4/ESC/ /0G0 DML 1.6 Seclet//Ed % |DOCTTFE himl FUBALIC *-JS/K3C/ /00D DNDML 1.0 Seriet//Ex
Zhiml =mlne="hiiplf i wl.org/ 1999 xhial > Zhtel =mlne="htiplf o, wl.org/ 1999 xhial ">
<Rgade RLTE e
ciitle>bate Finder</rivles ciitle>bate Finder</rivles
<Eits hELp-eqaiveSontast-Lype” Sontents"textfhisl; o <Eits hELp-eqaive"Seatsnt-type” Sontents"texefhisl; o
<link rel="stylesheer” href="/mtyleshests’application «link rel="stylesheer” href="/styleshests’/application
av= javascript include tag 'prototype’, "effestE’ W av= jevascript include tag 'prototype’, "effestE’ W
< > < e
by Ty
Date Fizdes Date Fiades
iferm onpubalt="return false; s ifcrm ompubsit="return false;*s
<im pene fiseld_eag dare”] & cim pene field eag( dare”] &
i foree i forar
LR AEETRE T, LR AE=TmR T, . L
W a aT >
Pipleass contact os &t suppartiglithen.sos
tpoTipt Lype="textsimvascriptTr = fddws
new Form. Elesent .. Obsarver <poTipt Lype="textsimvascriptTs
"data,
[ new Form. Elenent.dbsarver
dunetianfal, waloe){ "date”,
new hjo, Repoest ' /madn/chrondcs” + value, { [ 18-
sathadr "gat’, fusctianfel, valoa}{
onfoocassi fonotioniLrENEpOTL){ naw hjEN.Bepoest| /mainfohrondel” & valus, |
${'out” ) iAnasHTNL = LEaRApSCE.SodposReTexL] sathad:r “get’,
1 onfoccesss fonotiom(Lransport)q
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Figure 143. P4Merge.

MRIMZAEHA N, BEBEITE&H PR, 81T git mergetool, Git RFH P4Merge iL{RiBEERR
ESRAR R,

R E ORMANFATE T AKRERT R diff #l merge TAMNTIFE, HFHMHIF, B extDiff M extMerge
BT RoARY KDIff3, {REMAVNINZESRIE extMerge BIZAS 1!



S cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 S$x

WTE, Git IFER KDIff3 fEAEBLIRMBREH AR TR,

Git g T FZHMNEHMPR AR TR, TFRINIRERMERLEN]. EREICHNIAIIE,
H—TFXA:

$ git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
gvimdiff
gvimdiff2
opendiff
p4dmerge
vimdiff
vimdiff2

The following tools are valid, but not currently available:
araxis
bc3
codecompare
deltawalker
diffmerge
diffuse
ecmerge
kdiff3
meld
tkdiff
tortoisemerge
xxdiff

Some of the tools listed above only work in a windowed
environment. If run in a terminal-only session, they will fail.

NRIRABAE KDIff3 BIFRETHEE, RRBAERSEH, A4 kdiff3 EFFSIREIER, &B17:

$ git config --global merge.tool kdiff3

MREBITT U LSS, MEBIZE extMerge M extDiff X, Git =F KDiff3 #&H, ILRER diff R
3%



BRAUSSRNZAFH

BAUEZRNTAFTRITFSFRAREDER, FRIREBETSERT, FHIBRNS ASKEIBIFENR
., BTFRERNTERE XHTRIVIRITHE Windows FHEIRT, —LARNTETUSTEEHBENR
R THEHEMERRF. FAM, Git ZMH7T —LAE TR RARRX LR,

core.autocrlf

RYOPRIETE Windows L 2R, MRHNEHANZAEMEAS (SiR) , (RAIEERIEE CRLF B, XZEEN
Windows fEfEIZE (CR) M7 (LF) WNFRIRER—IT, M Mac# Linux RERBIT (LF) —1NFFo
BAXENEHE, BESRAMMEEFEME. 7% Windows ERYRIESESIHIHIBITEAIRITF IR
AT, SEAFET Enter SB8Y, BANLBEMRITHEDFRo

Git A AR IRIR 3BT B shstiBRI ZE A ATAR R AGRTT, MRS H RS BRI TR AR Bl ZE N1 T, {RAJ LA

core.autocrlf RITHILININEE, R EE Windows RZE L, BEIEERK true, XEFEEKRHAEN, BT
SRR B AR T

S git config --global core.autocrlf true

NRERALIRITIERITERTIR Linux 8L Mac, RAFE Git EREXARHITERIRER; AMmYS—NUEZE
IHRITIEAITERFFIXERINOKSINE, REERIL Gitf81E, fRAEJLUE core.autocrlf Q&R input K
HIF Git TERIIHERIZE A TR AIRTT, 1B RA%R:

S git config --global core.autocrlf input

XIFTE Windows BV XA REEEMBRIT, ME Mac # Linux £, URIREEPZRERT.

NRIRZE Windows i2F 5, BIETEHRNEITE Windows ERINE, AILILE false BUHLLINEE, HBEIZER
BIERAEES:

S git config --global core.autocrlf false

core.whitespace

Git iR B 7T —ERITCRRNMEESREAFHEIH, SRHTAMAESZSREAFHHERRN — Hip
=MERNFE, ZI=TROAXHE, FIIRA]UBEMIREE .

NI TR = MEDIE:: blank-at-eol, EFITEMNTHE; blank-at-eof, FTEXHRIBHT
17; space-before-tab, ZiH17Tk tab AIEM TR

AKX AN =MEDZE . indent-with-non-tab, BT MIE tab FF3LMI1T (YREJLLA tabwidth i
IEHIE) ; tab-in-indent, MAEITARRTGEHA tab; cr-at-eol, &ik Git ZERITEMNEZE,



BTG E core.whitespace, fRAJLLL Git
BRIV BERIT AT XFALLUES 2 EI8ET, BREAXFEMNED, (R UERNEERTEREEEHETH
ENAD - FIg0, MRIRABEITHBR cr-at-eol ZIMIFRAEI:

S git config --global core.whitespace \
trailing-space, space-before-tab, indent-with-non-tab

HfrziT it diff s HZHLMEERN, Gt KFRNEIXLERR, RIIRERZAMEREE]. A git
apply T TEHRBSMPRH. MRIEESNANNTEFERENTAMEEA, (RATLIL Git FENANT AL

o= =
El=R

S git apply --whitespace=warn <patch>

&L Git 73T 4N T R B e LR

S git apply --whitespace=fix <patch>

XEEWEEIEAT git rebase, MIRRERTETHINBNX M, BFREHIES LR, RAILUETT git
rebase --whitespace=fix ¥it Git #EE TR BEEEN.

AR S5 23t EC &
Git FRSS SRIRMEBIUERTRILA TS, BIHE—LEE EBNERERIF—E.

receive.fsckObjects

Git BEB AT N RIE R LUK SHA-1 IR REFRE—H. B Git FEESREENEX AN XMRE
R#EETIE], RETERIEBIRERNERE, 1512 HETHENXHRANERT. NREESIEXEREERK
Git eE—8M, 188 receive.fsckObjects /9 true KRBT X AM:

$ git config --system receive.fsckObjects true

IME Git IEBRIEEENANEENTES, BERSERERENE P ins | NBIFEEE.
receive.denyNonFastForwards

MRMMTEBEFHIXAIRR, HMBHE, XNFEEE—MRRIZES L, MXMEES T HTERRR
FEZIRXNAER, XENEESWIES, XBEE MEFHRE, EENESENIRER, THEBCEE
BEINEZN S, ALUTE push sn2 G0 - f inERa&BIEH (force-update) »

BRXEREEEHEE (force-pushes) , AILIZE receive.denyNonFastForwards:



$ git config --system receive.denyNonFastForwards true

HERII2IRE, ARSISSHENZEWEFHERTIREENER, BBFhA AR LUMEIEMHAITH, FlanZIEFE—
KA MIAERF (non-fast-forwards) #Ei%,

receive.denyDeletes

B—LEHETLIST denyNonFastForwards (B8, ER—MELAMBGRENDS, BiERFRS|IH—kHX e
%9 X, 8 receive.denyDeletes I&E A true AJLUEXMNREH L:

S git config --system receive.denyDeletes true

XF R bEIHEEMERD MRS — KEAFEUXAM. EMRTIED X, DHAMIRSBFEIMIERSIAX
o BEAFIFREFITIR (ACL) WBEEBTERF REVKIE ESCIMEHAIThEE, (RIETE EARFIERI—0F
— N FREARBHE,

Git B

REFA L PR ENRRRERLEIRED, XF Git RANHENFERIFXAHESHAE ] XEETRIZMN
BRI Git Bit, FIUTEIRRIBERTRY .gitattributes XHR#ITIRE (BEZIRNIENIRE

R) o IRFTRIIXEBUEXHESHEXH—RERER, REALUTE .git/info/attributes XHH#HITIR
B

B EREN, RALUTE R ERBIREXRENEGHRE, b Git B ERF LRI A, HE
ik Git R R HAITIRAS. EAT, (REFEIE—LEEECHTBETRAIINEN, HERL1 LR
Fo

IS

fREJLAA Git BI%1L Git XEMPLR —# Gt (UBeREIRFIHEK) , HismHENAAEXLES ., i,
—LEXAXHZRVETER, REMNEETIIR, BR—ETHEISXHRILELR. /T #EIEFLL Git X9
XL

AR Z B

BEXRE LEEXAXM, R ENRIERNZHEFIALE, FIi0, Mac F5 LK Xcode BIEZEE—I
.pbxproj ZEBHIXHE, EBER—MCRUNBWEEESERA JSON (437 Javascript #ELE) #HiE
%, HIDEGAHER, BAKRALEFEEH UTF-8 RIIMWXAX M, BIRFFEHERE IAEXEXXHFRL
B, ANEELE—TMREFHEEFE——NREMTAERTE, MEBLTEZEGHAR, diff (abdER LA
A, ERNENENIE, Fit, REIBE L ZHEIX M,

il Git #8FFE pbxproj XHEHM Z#HGEIXXH, £ .gitattributes XHFHRIWNTFIRE:



*.pbxproj binary

W, Git FRZHLMIBIERERIT (CRLF) @&, HIREMBHET git showd git diff By, Gitth
RS LIRS TENZ XY fKo

bR IS

fRA] LUER Git BHERBROULLRI N T HEFIX . MIRET, FiF Git EABIRE THHI XA ASCAE
U, MMEETSER & @R diff 51T L.

B, RNFRARX MR R M ARLZERIAEZ—: 3 Microsoft Word X5 ThiiAs iz, AZREZH
i, Microsoft Word /L 2ttt EEMERNRIES, REMM, ARERZERE. R Word XA#IThRZS
=, (REILUEXXHIINE] Git R, 8XEERRAIF, EXFMETAKMFEXE? £RiEfTgit diff
mefE, IRRREFEWM TS

$ git diff

diff --git a/chapter1.docx b/chapteri.docx

index 88839c4..4afcb7c 100644

Binary files a/chapter1.docx and b/chapter1.docx differ

BT Z R AIREZTEE, MERNKENAERILRKNFRERZAR Word X537 Git B4 RERIFHbAE
ARIEE, BFEXITXAMERE .gitattributes XHH:

*.docx diff=word

XEF Git R AEE ST EMLLRERY, FAERE . docx WA AHERN ZER “word” JiEes.
“‘word” IEWEMA? HMNAEMKIREE, RN Git #1TEE, THAEBE docx2txt BFR
Word X AR A, XFRERISHEREEBERLLRT

B, REBEERE docx2txt; BRIMM http://docx2txt.sourceforge.net F&, ¥R INSTALL X{AYFE,
HEEREWRMEHITREZ T, ETFX, MEEEE—MIAIEHEEREER Git TIFMNER. EIRINETHITE
BTEE— docx2txt X, HINXLERA:

#!/bin/bash
docx2txt.pl $1 -

AT T A chmod a+x XX LATHITIIR, &5, FEEEE Git KERAXMHIZA:

S git config diff.word.textconv docx2txt


http://docx2txt.sourceforge.net

IMEMRER MRIBZBLEITELER, Git ML . docx EEIXHNA “word” JiEss, Bl
docx2txte XIFREY Word X LEERR B RIAR IR A XA H#HITLEIR T o

ERBIF, RIBEBNE—ZFER Word XX, HIERE Git lradsE, 1#E, FEHPMA—NRNEE, 517
git diff, fwHWOTF:

S git diff

diff --git a/chapter1.docx b/chapteri.docx
index 0bB13ca..ba25db5 100644

--- a/chapter1.docx

+++ b/chapter1.docx

@@ -2,6 +2,7 00

This chapter will be about getting started with Git. We will begin at the
beginning by explaining some background on version control tools, then
move on to how to get Git running on your system and finally how to get it
setup to start working with. At the end of this chapter you should
understand why Git is around, why you should use it and you should be all
setup to do so.

1.1. About Version Control

What is "version control”, and why should you care? Version control is a
system that records changes to a file or set of files over time so that
you can recall specific versions later. For the examples in this book you
will use software source code as the files being version controlled,
though in reality you can do this with nearly any type of file on a
computer.
+Testing: 1, 2, 3.

If you are a graphic or web designer and want to keep every version of an
image or layout (which you would most certainly want to), a Version
Control System (VCS) is a very wise thing to use. It allows you to revert
files back to a previous state, revert the entire project back to a
previous state, compare changes over time, see who last modified something
that might be causing a problem, who introduced an issue and when, and
more. Using a VCS also generally means that if you screw things up or lose
files, you can easily recover. In addition, you get all this for very
little overhead.

1.1.1. Local Version Control Systems

Many people's version-control method of choice is to copy files into
another directory (perhaps a time-stamped directory, if they're clever).
This approach is very common because it is so simple, but it is also
incredibly error prone. It is easy to forget which directory you're in and
accidentally write to the wrong file or copy over files you don't mean to.

Git BIhtPk i 7 HAVAMBIABAIE “Testing: 1,2,3.7 , —FAE, FEFA EZE—RALNEHERFH
F——EBEZREBT,

REREAX N A AL REGX e EF—1M1ER, EIVRWEGXFEA— Mg, RIKH EXIF{E
B——XR AR EGRAPEREIERH—ITiiE. MRRTHHARET exiftool 2, AIUFAERE



BEBMAXTFTEIENXSER, XELRNEDREUXFNTEARRAE IR R:

S echo 'x.png diff=exif' >> .gitattributes
S git config diff.exif.textconv exiftool

MREDMERERT — 1M EEXH, BT git diff sLHIERWT:

diff --git a/image.png b/image.png
index 88839c4..4afcb7c 100644

--- a/image.png

+++ b/image.png

@@ -1,12 +1,12 @@

ExifTool Version Number 1 7.74
-File Size : 70 kB
-File Modification Date/Time 1 2009:04:21 07:02:45-07 .00
+File Size : 94 kB
+File Modification Date/Time 1 2009:04:21 07:02:43-07:00
File Type : PNG
MIME Type : image/png
-Image Width : 1058
-Image Height : 889
+Image Width : 1056
+Image Height . 827
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R—ERFLAER XA/ NFIEBRR TR E T ZE .

KEFRHA

SVN 2 CVS RigHIXBFEF (keyword expansion) MEEEERW M T LRAFNALEFERT. 7EGit
, XTINEE—1TEEE#, REMLTEFNAEEXEPMARLXBKRERNEXER, ER Git 22X
HIREFEE (FEE: Git PIRINRIREBAT T XHNREMN, MGt BMHIREXHHEKRRZR, HLtE
F Git BN XRBFEALEANREXX M REEHNHARR) . Fid, BITTUEREENXGHETEEAX
I, HEBRERAMBRXLEN D, Git BHRMET mihEEKARX—E8,

—MFER, RAILUBSCARFRX M ERIESY R B SHA-1 IR BRENEIXXAFFRY S1dS Fio MRE—EHZ
X LIRETZEYE, TRIAMGREEXD IR, Git ZABENEIENSRE SHA-1 Bk ERFER, F
B, XTBIRZNERAY SHA-1 5, MERHIENR A S HIREM:

S echo '*.txt ident' >> .gitattributes

S echo 'SIdS' > test.txt



SRR EX R, Git KEANRIEXRAY SHA-1 K500

S rm test.txt

$ git checkout -- test.txt

S cat test.txt

SId: 42812b7653¢c7b88933f8a9d6caddcal6714b9bb3 $

AT, XMERMARLLIRER. MRAMAE CVS 5 Subversion MXRFERINEE, FHIMSEM E— 1 ESEIEIE
B——tHE SHA- 1 REFMABEAKR, ENNETHEIFNER, MEERFEERXDFRE SHA-1 BiE) L8
[&o

FEt Git BMRHE T S—MAE: BIAILUAS B SRR EMXHFRZ T HNXBFEiR, — MR
288 “clean” F “smudge” WMNFiLIEESAM, 1E .gitattributes XHFH, fREEXTHFEMIRFIZE—NE
TEE%, REREXHHATRIRIERZA ( “smudge” , M “smudge” SiESSSTE WG HE L) FISXH
HEFEANLREMA ( “clean” , W “clean” WIERBEXHFWEFIAL) o XFMTIESIEEBHARME

MEENE,

Staging Area *.txt Filter Working Directory

fileC.rb » fileC.rb

Figure 144. “smudge” 1TSS STEX I HBTRL %



Staging Area *.txt Filter Working Directory

fileB.txt"

fileA. txt

fileB.txt --——

fileC.rb » TfileC.rb

Figure 145. “clean” ZIEZ8STEX R E 70T 4%

£ (Git/EREH) TMXMIENRBRRESRAH T —MERMNGF: FIe3RE], B indent BFITIEFE
CiEm, fREILUE .gitattributes XHEHT filter BMIGE “indent” TIE2RFITIE +.c X

*.c filter=indent
A, BELITERE, ik Git&E “indent” d7E287E smudge # clean BY 2 5iZ A4

$ git config --global filter.indent.clean indent
$ git config --global filter.indent.smudge cat

EXANMIFHR, HIREF «.c XY, indent BFRSMMAL; HIECIIRERIERN, cat EFRTRM
Ko cat EXERMHARLMNER: eUBRMANISIEEREL. XENASATUEMMEELFRIA indent &
TEFRERY C RS,

S— BB FEEI RCS NIgH SDateS XBFRF. BRERXNMIF, BIIEESLIXHFH—/) B
. BRXHERSEH, SITMENRMERBEE, HIEEHASANZXXH. TEE— 5 T iZIIEER Ruby /i
x:

#! /usr/bin/env ruby

data = STDIN.read

last_date = "git log --pretty=format:"%ad" -1

puts data.gsub('SDate$S', 'SDate: ' + last_date.to_s + 'S§')

EXMHAM git log PIREIRIMER A, BHIENFBRAXAR SDate FE, HIHER——(RAILUE



BRIRFHIE S BINLI— MR UBIHIZ, EZM 6537 expand_date

, BEMRHEIHAITERES . WME, RBEEE Gt PIE—NIIRE (MUE dater 1B) , iLEERH XA
F{REY expand_date RFNBTEE, TR smudge 1&1F. EFXMHEH clean I#ENEA—1T Perl RixNE
BROENHAA:

S git config filter.dater.smudge expand_date
S git config filter.dater.clean 'perl -pe
"s/\\\SDate[A\\\S]*\\\$/\\\SDate\\\$/""

XE& Perl KBS MIFR SDateS FEVENNAR, MEECHERF. TRBEXTESETHT, BIHENE—T. €I
B—1HH SDateS XEFHIXM, ARLBEIRE—Git BiE, XEZ(BVIIIEESE:

S echo '# SDateS' > date_test.txt
S echo 'datex.txt filter=dater' >> .gitattributes

EREX M, BRI, RRAIXBFINREERT !

git add date_test.txt .gitattributes

git commit -m "Testing date expansion in Git"
rm date_test.txt

git checkout date_test.txt

cat date_test.txt

SDate: Tue Apr 21 07:26:52 2009 -0700S

H WU,

BHEXTRFEMNRER, FIRFEIERE, EN .gitattributes XHRMEETE R, MiTIEE
(BIENXER dater) A%, FALLUTIEBERIERERY. HREIRITXLEDIERN, EFEFHEE—ENED
BNV IZEEMI MR Y, MMAETFEMABNERET

Tt hR s
Git BMESHIE I (archive) BIIAERIEIEM,

export-ignore

LIAEAEHR, FTLUKE Git ASHEEXHME R, NRFAEE AT ESENFERIAXHE, BREEES]
WNINE R RRAEIED, {REJLATE export-ignore BEHIEEEAN .

40, RIRIRTE test/ FEARTE—EMNHAXG, FHREEIIRESENESENESEE (tarball) Fo fRA]
PUEIN N EXTTE Git BIEX 4!

test/ export-ignore



WE, HfFiE{Tgit archive KEIBMENEZEEN, BMERFASWEETIIEF.

export-subst

ESHXHHITEZER R, RAJLOR git log RURSTULAIXBF RALIEN A F#export-subst BRI
HYER 93 XX 1o

ZEAGIF, NRMFBEDEREE— M LAST_COMMIT B9, H1EETIT git archive WBHMEBIAEF
ANBRHHRRZTTEHRE, PTG ERT:

S echo 'Last commit date: SFormat:%cd by %aNS$' > LAST_COMMIT
S echo "LAST_COMMIT export-subst" >> .gitattributes

S git add LAST_COMMIT .gitattributes

S git commit -am 'adding LAST_COMMIT file for archives'

B{Tgit archive ZJG, RXHHKIAEEHNABSHEIREXIF:

S git archive HEAD | tar xCf ../deployment-testing -
S cat ../deployment-testing/LAST_COMMIT
Last commit date: Tue Apr 21 08:38:48 2009 -0700 by Scott Chacon

RBET LU ENRRERNEETR git TRBAITEMR, H A gitlog EREMERNFIAEE:

S echo 'SFormat:Last commit: %h by %aN at %cd%n%+w(76,6,9)%BS' >
LAST_COMMIT
§ git commit -am 'export-subst A git log WEENXERLIR

git archive BHiZf#H git log BY “pretty=format:’

RiRZR, HEREPHEEERMEY "SFormat:™ M °§$°

frico

S git archive @ | tar xfO - LAST_COMMIT

Last commit: 312ccc8 by Jim Hill at Fri May 8 09:14:04 2015 -06700

export-subst {#M git log WBEEXEXHKIEA

git archive HIEfFH git log B “pretty=format:’ KbIESS, #
EHEPBERMmMAY "SFormat:” M S #Fig.

HIEFERIIEERT (HATRY) SEIF. AMAMEMNSHIEAE—F, EFTERTRANBEL R

op

FHER Mg
B Git B, REENTIERIHEXHEEFRANEGH R — M EEARINERME, SiF Git HRFEX



HFREARNFABZZHXGHEN], MEERERRXUNAR,

EZERNTHS: NERPE— IO XWHEBEF IS, MEBRZOISZ LNERESHEINETSS, B
NEEZREFREH, WX NEHEREMEER LT, BRIRIFE— 1M BEEIREXH database. xml,
ERNDZHERAEN, MITEEHE— IR ERNDZ L, XFBFIIZEIEEXH. (el LUgEREM
T

database.xml merge=ours
REEX—TEPARSHEREE, MM ours:
S git config --global merge.ours.driver true

MRIFEHT B —1N9%, database.xmnl XEFEEEHIR, HREETUTER:

S git merge topic
Auto-merging database.xml
Merge made by recursive.

XE, database.xml F®F 7T EFHZPFHERIBIRE,

Git $4F

MEERTITHRA—, Gt ERENEENERENMABE XA, BRAXENEF: TP HMAR
Sl BPIREFHEMRIMEHXHARIEFTER, MRS SR FER T BB IX AR X
BUBXPIR R, R LAREICFraRIZ A X L5 Fo

RE—IHF

HFEWIFHETE Git BR T8I hooks FEHRA, A AKIHIME R .git/hooks, HIRA git init ¥4
H—NHARAER, Git WASEXNERHRE —LRFIIZ, XLEHAPRT RS UBERN, BT EE
TRME TR NNES . FAIERNREIERE shell fids, HEAR—LLIRREZT Perl X553, A, ERIEMRGRNT
HITRIZERA] LUE B A — {RE] LA Ruby 8¢ Python, SIHEIESREE(N], XLERFINZFZEZLU
.sample £E, MNRMFEBHTN], BEABRXINES.

B— ISR BT ATRIXH R Git BR TH hooks FERH, BIRIBUE R TFHIZA, XHFE—FK, ERife
W Git A, TR, RS HEEBIEFRIZEE,

BEPmF
BEPBHFONREM. TEEENSN: RRTERBT. BFHETIERBFNEEHT,



FEIRNE, REEMREEN, ENEFREF HF BEET. MRFEREXLEMAK
NOTE SRMIZERFRMREE, BIRERSSHEELMX I8, (FER EARFISEBH— M+
BIBlFo )

R ITIER#EF

AN F b KR 32T iR,

pre-commit FERNRRIERRIETT. EATREIFRICHIRE, Fli, LERSHER, BRI
iB1T, URZERE, IRZHFUIFSERYE, Git BHEEFIRIEE, AEIRAILUA git commit --no
-verify REIXNT, REILUFAZBEF, KEEABNEEE—H (B1TEM lint NiEF) . BREE
BFNEEFT (BHNEFREXAMN) , FHAENXEERES.

prepare-commit-msg W FERNRXERHIBERZA, MIAMEERERZEIET. EARVFIRRERXEME
FRRIAMER. ZWFER—ERD: FEYUMRERESNXANRE. RIEEMEIMERRAIRIIHT SHA-1
R, EN—RERZREHLETLA; AMNBLEZBMNTERINMERIER, NERERSER. aHiE
R EERZNEITRRFIEELA, MAIUESRIERRERE, chSHENER,

commit-msg $FEWR—NSE, HSHREAIEREN, FALURRXERNIEI AR, WNRIZHFH
AUIFFEEY, Git BBFRR, Fit, AIUARERREIFRIENERSHRERER. EFENRE—
5, BATEERRNAERZEFRIZIRE BT ER/IEERIRIR.

post-commit S FHEBMERIETMEEIT. ENEWEMSE, BIFFTUREZMETIZITgit log -1
HEAD RIRSERE—RRRIER. ZHF—RATENZENER.

BFER TR F

Rl UGB FHE TERIEE =" IHHF. SfI#HEAH git an S FEEN, FLWNRIMEEEMRIIIER
FAEX N GS, JUBREIT—T, NREFEE DB FHBEZIEA git format-patch FERANT, XL
FHIFARE L.

F—NIzTHHFE applypatch-msg, EEWENSH: BEBERGHESNIRIIXHHNE T, NREAR
[EHEE{E, Git BRFZA T, METLUAZMARBEREREENEHRN, HNEEAMKEERIER.

T—NME git amizfTHREIMIARMR pre-applypatch . BYERLIEMNE, EEFIETTFRNANT 2
/&, FERRZAE, FAURAUAEERRFRERRE, RAIUAX S TIFOETEX. MREHA
B, kB, MIASUIESERL, FHigit amBiETT, XEHNTHRASEIRR.

post-applypatch BITFRRFEZE, BEgit anETHHEREHRIAANNEF. (Re] A TBEREM
B—NNAHFTHIENEIA T EE . BIREIMEREEIEITHTER.

HERPRAF

pre-rebase HFETTFTEZH, UIEFEBHATUAIETENTE, (AIUFERXMHEFRELE[ESR
ERRTE, Git BHH pre-rebase HFRHIFBEXAMB, Tt BN —ERIGABESIRHNIIERIER
ITEg,



post-rewrite B FHEBLELBRRERICRNGLIAM, il git commit --amend M git rebase (Fi
AEIEgit filter-branch) . EH—HNEBREMATENHSH, BRMTERANPIES—RTIESWR
TieFK. XM FHABREAIEE LIR post-checkout # post-merge 4%,

7£ git checkout p¢INiE{T/E, post-checkout F WA, Re] UIREIREVIN B IFER AR IIE
BR. EPEERAKRNZH#HIXG. B4 XL EH T E M OOX 921,

£ git merge BINiE{T/E, post-merge HF=WIAR. REILIAEME Git T/ARERH T/EXEIE, tbini
PRENIE. X MFHAI LUARIIERLETT Git ITHIZIMIX GRS EFEE, XIFRMEETELEX TR, BiXLEx
HEHHRK,

pre-push ¥ X7 git pushizfTHiiEl, BEH TIZIESIBERKEENREFFER, CERTESZHNRF
MUBEANSE, BNMRERANRIRE—RIIEGEERNSIA, (RAUTE#EEFRZE, BERIEX5|IARER
121F (— P IFZRNR LB EEXIE) o

Git W—E R Bi2EEizTH, B/REVAA git ge --auto #HITHIIREIW, pre-auto-gc HFSERIIREIUK
ez ai#iARE, JURAERREMMEZELWNIRT , HEKBH LTSS ERRTEIUL.

AR S35 23 im sl F

BT EFIREF, (FARAEER, REAILUERETIRS S HNVEFXIINERFIFITS MR, XEH
FRIATEHXZIIRS B 2RI Z[FIETT. HIXEIRSSERITRIHF A IR EAIHRIAIFZERL, BEEXH
LEFIMROERER, B LUKIRFIRIRE E B8 2 AKX SRR,

pre-receive

AIBR BT P IRHEIRIS(ERN, RAEWRIBRMNKRIZSZ pre-receive, EMMERNIREN—RTIHHEIZMIS| B,
MREUIFZEERY, FIENHEEARSEAISWIER, FAUBAXNMEFELESYS|A#ITIERFE (non-fast-
forward) BYEHT, SENZHEIXFAERRIFRE 5| B # 1 TIA IES,

update

update fiiZ&H pre-receive FIAA+72EM, FRZAEFESNE—MEFSEMNSZRIBIT R, RIHE
FERNEZ NI ZHIEANS, pre-receive RizfT—X, #HLLZ T update MEAT—MHHZEN SR
T—R. EFRSMPERNEERNE, MEEZ=12% 5IANREF (9%) , #HXgIN5|IBEENAEH
SHA-1 {8, UNRRAFPESHENASRE SHA-1 B, 30X update HIALIESERY, FEENMB—I 5B
WIEL,;, HRIKASIEEN,

post-receive

post-receive EHEEBRNMIEREUGET, JURAREHEMAAZRSHIEZBNAF. BEZS pre-
receive MHEIMIMERAEIE. ENRAEEREAEMIMEYIREAE, BRIFFEER (continous integration)
HIARSS 2, WEEMRIMBIERRS (ticket-tracking system) —— EEALUEE D FIEREBFAEE R
(ticket) BREMNZMAR, BRHEXA, ZHIATEEZ I LHXHIE, FAEEFPBECERETZIEHREE
BRE, FUNRFEAHEMREREEFRE, ANERERFERKN—ERETE,



{& A& SR BRI — 151+

FEATH, MENAREFEINMIRRILXEFE— Git TIERRE: KERIEEMEN, HERERERIER
FESIBERRHRENFER. MRS —NEFIHHMARRETAZAZMNIEXRESSBIES, Uk—PIRS
25 U B 45 SR SE PR LT T IX EE SR BR

HG2RTRBMZAZA Ruby 519, S0 EBHRTHIBAESHZA, ZIMEEN Ruby BRZI1E, BMERES
SEWRERR. AIEREMESH—IFER. FiE Git BHRIREIHFHEIZEZRA Perl 8¢ Bash /Y, Frld
REEMENTHRINEIE S Z X MIHIES RV F Rl

Ak 55 23 iim ¥4 F
PRE BRSS 23 imAY TARERIGTEIREY hooks R TAY update FIANHTER, update FIASANB—PMRIMNNEZE
BIT—R, EER=128

© BHEERIS I AR F

- HEXFID ZRMEITHRZS (revision)

- BPESHXRIEITRRES (revision)
WNR IR BT SSH HITHY, BRI LR ITIORERNBAFPER. RIFAFFIAEIREERRET ARBNA
BkS (bbil “git” ) #17, MAMKEEI— shell @EMAKIBARFHIBAANS %, HEENMIEE

MRTERKRTIZAFANED. TEMRIE SUSER IMETEREFM# T HaliEErBFRNS%, (A update
FEARE—VRENER:

#!/usr/bin/env ruby

Srefname = ARGV[0O]
Soldrev = ARGV[1]
Snewrev = ARGV[2]
Suser = ENV['USER']

puts "Enforcing Policies..."
puts "(#{Srefname}) (#{Soldrev[0,6]}) (#{Snewrev[0,6]})"

=0, BMIXERANSEEREE. BF7NELME——XFMRENT HERTME,.

FEERNHNRZERSR

MHNE—TESEERE—FIEXERBLIEBEMIHRNER, FRAERN, BES—FRERLNEE—FT
A “ref: 1234” WFFTE, RAMERIBE RN EABIBERRS (ticketing system) HHIENEIRN, R
EF—HES—FHEEXLRNIERXNE, BEERXEEETEEXA—NFRE, A, NREMTRREFES
XANFREB, UIESREEREMMEL L RHEE,

8 Snewrev 1 Soldrev TEMEEZEL— UM git rev-1list B Git [ KEHS, (RAILUFRENFAERARH



SHA-1 {B%IR, git rev-list E&FEM git log &<, BEIRIAREHEH SHA-1
Eme, REEMER. FIUERRB—IRER IS —RIER ZEIMFRE SHA-1 &, aILURXEIETT:

S git rev-list 538c33..d14fc7

d14fc7¢c847ab946ec39590d87783¢c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢c13f0Obe
234071a1be950e2a8d078e6141f5cd20c1e61ad3
dfaf4c9ef3d5197182f13fb5b9b1fb7717d2222a
17716ecOf1ff5c77eff40b7fe912f9f6cfdBed75

RE]UBEXLERHAS, BIfBHEPE— SHA-LE, HEE5ZMNNMNRERER, ARRENRAEN
HZEREENRE,

TP ELAMBMERFRIBMHLERER. FAZ— MM git cat-file NKREMLRRFRIBIIEIEK
#E. BAPFTE Git AEfRE TRIXERESSHAT; WEDIAE—TXFRenHIRL:

S git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bch608e1e8451d4b2432f8eche6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -07600

changed the version number

BT SHA-1 BERBRXPHEREEN—MERMNEZRHEIRZNE -1 =1T, ARBRMERENFERS.
BI LU Unix REH sed ap S REIIZBR

S git cat-file commit ca82a6 | sed '1,/7S/d'
changed the version number

RA L AXZFREMNE— N FHENRERERNERES, ARERMIATATEERNRH, AT IRHEZE
MIELLIRIEE, REIFFRE, BN ABUNT:



Sregex = /\[ref: (\d+)\]/

# IBEBEEXMRRERER
def check_message_format
missed_revs = “git rev-list #{Soldrev}..#{Snewrev} .split("\n")
missed_revs.each do |rev]
message = 'git cat-file commit #{rev} | sed '1,/7$§/d"'"
if !Sregex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end
check_message_format

BX—EMAE update HIAE, FMEESFNTSIEEMNBNRREZEREL,

EEETRFPRBERRIERTIER (ACL) RE%

RIZIRFEBERIN—ER LR RIZHIFI RG], RISEWLER AN E ML B HENR. FEAFR
B2HMEPHRAN, HARNREFERIEFENXGEGHEENR, ATKAX—<, (FEEBXBANE
NI FARS2EFRA Git ©FER acl X, REFREILL update BFRIFXLERN, FMHXMIRIZABPEE
PRHBIPREX M, ARRAEPITHENAR Z2ENEXEXXHEHBNR,

FME—D ACL XH4FIEIE, XEEARRIUA CVS B ACL MEI+7 KM ERETITHR, £—TAEE
avail 8% unavail, EERESHRNERZMNNARTIR, RE—HNREAZMNEE (ZMTRE
TRBRIZRE) . FMBEEEN | B

TEALF, RE/LNEES, —E3% doc BREBNRIIEIEE, UKk—U{X3Y 1ib M tests BREAN
REVFZAG, HENMAYACL XHIT:

avail|nickh, pjhyett, defunkt, tpw
avail|usinclair, cdickens, ebronte|doc
avail|schacon]|1lib
avail|schacon]|tests

BAREXERERNFEREINBUIEENE, EARGH, AEREFENE, BATERRKI avail BN, TEX
PHERER—TXREBA, ENRERAFRR, BER—THZAFRESIIRFAE B RAMAIEA:



def get_acl_access_data(acl_file)
# RENACLEUR
acl_file = File.read(acl_file).split("\n").reject { |line| line == "' }
access = {}
acl_file.each do |line|
avail, users, path = line.split('|")

next unless avail == 'avail'
users.split(',').each do |user|
access[user] |[|= []
access[user] << path
end
end
access

end

X FZAI45HAY ACL M 4, X4 get_acl_access_data FZREINEHIELEIINT:

{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}

BRAZE T AP IIRBVEIE, T RMFERHIREEIL T WL, MM RERIEEEE A X EREZE
BNR,

£/ git log B --name-only &I (FE-EEBFHEMIRT) , HMTUEMSENIRE—XIERBEXRH
X
S git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

M get_acl_access_data R[EIAY ACL R —— 2N RIRIERRIX AR, mMAEkHZBARREEN
[RIEXFIENRXAR:



# XAVTHRERFREBRHBETIEEFER
def check_directory_perms
access = get_acl_access_data('acl')

# KERSEAERMEENRNMAHEENS
new_commits = “git rev-list #{Soldrev}..#{Snewrev} .split("\n")
new_commits.each do |rev|
files_modified = "git log -1 --name-only --pretty=format:''
#{rev} .split("\n")
files_modified.each do |path]
next if path.size ==
has_file_access = false
access[Suser].each do |access_path]|
if laccess_path # AFPEEREIHFNER
|| (path.start_with? access_path) # &I UIERRZREIH DR
has_file_access = true
end
end
if 'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end
end

check_directory_perms
i git rev-list IREUMEXFIRSBHIFAEIRS. #E, WTFE—MER, BB, ARHRE
XE BB XL RIHEEN R,
MEMNBRZEREFE N EMNVRREENAS, UARGEEFITEEEZ NI E BB,
Wit —TF

MRELIB EmAIIEHKE . git/hooks/update XHHET, 1517 chmod u+x .git/hooks/update, #AfG
SMEX— M RFERANIRR, FRBEUTHRTR:



S git push -f origin master
Counting objects: 5, done.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 323 bytes, done.
Total 3 (delta 1), reused 0 (delta 0)
Unpacking objects: 100% (3/3), done.
Enforcing Policies...
(refs/heads/master) (8338c5) (c5b616)
[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master
To git@gitserver:project.git
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git'

XER/LMEBHNER. B, RAIUEIBEFETHER.

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

AR ZM update FIAF Kb EIARERE R, A MBI H 2R AR A S B S R AT F in.

T—MEREERE D RHEHIRES.

[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master

F1TERRMNAEAE LR, FTRITRE Git THIFFKA] update FIZAIR HEHR[E] 7 IFSERTMIEXER 716
é@o %E_).E\\:

To git@gitserver:project.git
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git'

MBS MRIFNBEFEZIIINIS | BEWE T —1 remote rejected 58, E&EIFIRERHFIERIIETT
SET HEERIEL,

XFEFEARER—IBEFASNRIXHAGHEET — M EABENRER, WFEREMER. tta, —
XHEFEZIHEE—MENRE 1ib BRHER, thEEE



[POLICY] You do not have access to push to lib/test.rb

MS LG, RE update IAEFEHBAIHIT, RIIHREAEFXZHFIZESFATERANRERER, HEA
FPHEZRFEDEER.

EFIRAF

XM ENRRET, AFPEENRTEIIELELTEZBENES, FFEEERNABERERZIEEELE
T R ERARRMER; EARNEMINAEMERIRRAERBERENE, KNG EHFEILE—TAR

J/CAO

REXMRERMAEERAAA —ERXPIRNEF, EMICENRGUES, ARRE, BRI
FARBEEREE, TRIIEHRX MRS, ATHFEIFRERENTMBRIAD %, Fifredues g
RIEXEHFDEAEIBFR .git/hooks BRHRAARITXM . RAIMRAUERERRIRETIEEMAFHD
AXLEHF, BE Git F2EMBMEEE,

B, MEZEERERMZEMRNRERER, XHEFEBRFRIRSBFIENTERAIRZEEMELRNE
o ATRAEXANBR, RETLUEN commit-msg #F, MRIREMZBFRIFBIEAE M SREBNRR
B8, ARSAENEIVELLR, RELAILUE Git ERIXEBBRATTHE R TELIER,.

#!/usr/bin/env ruby
message_file = ARGV[O]
message = File.read(message_file)

Sregex = /\[ref: (\d+)\]/
if !Sregex.match(message)
puts "[POLICY] Your message is not formatted correctly”

exit 1
end

WRXPMHIAALTF EMBIAGIE (.git/hooks/commit-msg) HERAHITH, MEXEENERANERIEH
8, IR=2FE:

S git commit -am 'test’
[POLICY] Your message is not formatted correctly

ERXNRAIFR, REEMI. AMORMMERITEIRERRNEERD, Git SARIFMER:



S git commit -am 'test [ref: 132]°
[master eB5c914] test [ref: 132]
1 file changed, 1 insertions(+), 0 deletions(-)

ETRBANNZBRIDZBENRE ACL RIFEEZIMIX M, RIRH .git BER TEREEAIRIAG ACL X
%, BBALUFH pre-commit BIZAREEEmAIMERITER

#!/usr/bin/env ruby

Suser = ENV['USER']

# [ EANLXHH get_acl_access_data A% |
# (NATFRERFBRTEFNREFER

def check_directory_perms
access = get_acl_access_data('.git/acl')

files_modified = "git diff-index --cached --name-only HEAD .split("\n")
files_modified.each do |path]
next if path.size ==
has_file_access = false
access[Suser].each do |access_path]|
if laccess_path || (path.index(access_path) == 0)
has_file_access = true
end
if 'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end

check_directory_perms

XHMARSS WIHRAIATLF—%, BRTHIEEXF. $—, ACLXHNUERE, HAXTHAELTEER
iz17, MaF .git BR. ACL XHFRIBEIZAIM

access = get_acl_access_data('acl')
(E %
access = get_acl_access_data('.git/acl')



F—NEEXBRIBEIHFTIRNG R, ERSFJIHAVIHEER TEERILERNAN, AEEAIRR
R ZKWICR TRIE, PR ANTIRREMNEFXIERE MIRHKEY

‘git log -1 --name-only --pretty=format:'' #{ref}"

files_modified

AE, WEER

files_modified ‘git diff-index --cached --name-only HEAD®

RENMRAEXR N ——RIt 25, ZiATeEE. B —REEENE, SREEAMEBITHAFMHEEEIT
12RRS R IREIER, MRX—ER—1F, WREFHIKRE—T Suser E&,

EXE, BITEUBFEREEZNSPREEIER#H (non-fast-forward) BI5IH. HIM—PNARESREF (fast-
forward) BIS|IAERMIER, BEARTEENELHRTHIRR LIETR, BARMESMMEE— NSRS X E)
mIEN S ko

BRENTHRITENER, (RELTERSB LECEIFT receive.denyDeletes #ll
receive.denyNonFastForwards, EfME—FEE#ENEEENTELHEINRER LIFTE,

TEHRE—MYEX AR pre-rebase Arfl,. ERBFIBEFESRRXNTIR, ARRECIEEFE
FiziEs| AR, —EAMEP—MERZEENZESIAFEER (reachable) , EMALEMRTAE:



#!/usr/bin/env ruby

base_branch = ARGV[@]

if ARGV[1]

topic_branch = ARGV[1]
else

topic_branch = "HEAD"
end

target_shas
remote_refs

‘git rev-list #{base_branch}..#{topic_branch} .split("\n")
‘git branch -r .split("\n").map { |r| r.strip }

target_shas.each do |sha]
remote_refs.each do |remote_ref|
shas_pushed = “git rev-1list *#{sha}?@ refs/remotes/#{remote_ref}"
if shas_pushed.split("\n").include?(sha)
puts "[POLICY] Commit #{sha} has already been pushed to
#{remote_ref}"
exit 1
end
end
end

XMHEFABT —PEARE “BITIREER" —TNRABREEE, BIIETX IR URE—RTIZA#
EI AR

‘git rev-list *#{sha}*@ refs/remotes/#{remote_ref}"
SHAN@ BERWMRITARIZIENFTBE IR, ZanSRVIBERED ZRMNIERF AN, AEFRERIE
IHHEEIXAVIR R SHA-1 BERIFTE IR R P A AR —— R B IRHIIIE R,
XMERAFREENRABAETTFEEAIRREMERESEVE—REMAHA -f Kadlfx, RSB[IU=E6

MNESHEELERHEIX, AT, XEMAENES, MR LEEMIRER—XIUGAEREREKER
T E,

ISt

HNNELFR T KB @I BEX Git FRIHNRSHFEN B S TERENTERATNAR. (RELFEIZH
BERIKET. BT XHRETMESFEF, TRILT —RFI BRI REERS . TIeehEh THAFNT
ERIZ, fRERBESE Git SEHRIKES.



Git SHtt A%

MEHARBRRMAE, BE, RAEEIZMIBEMIINS— B ETIRE Gite BIHMERKEEFEREM
VCSHIBEH, AABEMREMA Gite EXRENE—HORNBZTHEE, EFEFRNIBEREETRASNTE L
fEH Git & F i,

ERLRE, (RAIGEEERERTBRMRE Gite AENE ZERET ML TMEERSRIFHNIEEHZ E Git
7%, BMEKEMAWEBFNSANTIR, RIIEEDEFHEN.

FAZF IR Git

Git AR ERM T WILNFREL, T2 ABEHE T EMIINITIEW LER Git 97575, BMEMIEAESR
MAERNRTERER VCS, BIFZXMAIBREE:S, ENRUEM g . TERITEENELNMRA
BERTESERR A BRI

Git 5 Subversion

RA—EHFREIE SHEH 2R WIIB R Subversion REBE(IRRENLE., MEEAZHEEE, EEEL
BIRIMBVCSIEEN FLimE, ERERESHEEMSBEZRANBEEREFIIRAYIRT CVS 18I

Git PEERFEREE — 15 Subversion BN EFFHE, EWIE git svn, XPMNTHRAVFRER Git fEAE
%% Subversion BMNEFim, XEFRE]LUER Git FrA 2t ThaEsA R NE [E1E 4 {E R Subversion —#¥
#IXF Subversion RS 28. XEMKEMMAIUEARMBMESZS5E6H SIS, FREEX. FRTESHASESE
HNEE, BNMEERESRSERAMITBRBN HENAR. HIRLERR AR REMIGHEEHATESZITFGItH
Tz, —NMFAERE Git fifEHmANIIQEIE, HEBBABRNFLZERARZE, Subversion HHEFEHN
DVCS R a9iEH,

git svn

£ Git FHFRE Subversion #HZaTHEMGBTE git svn, ERIMUREZ®H S, AURIISEI L MEENT
ERIERNINE TR S A<,

EEFIIEMZHRMEA git svn B, FEES Subversion 1 1XE, —15 Git E2TENERES%, RE 7
UAEAMHEDIZEEH DR, ERMEFESEITEMNITERRIEFNALEREUEREESL, HEBRM
LR 5 Git ImiZARSZF[RXENES,

FEEEMNAEARZHEREE, RNBAEHEEE—NTTH Git CERSHEMER Git WFARED
fEo Subversion REEE—TEIMERIAE, FIAECREH. MRME—TEAFIE, EFE—LEAERASYNM
H—EANERA Git, (FEBEWHERES T AER SUN BRSSSEFKINE - XM EE EZRS M.

RE

AT ETRXNINEE, FE—MESANRNEHE SVN GF, WMREEENXLEGF, ROREF—HRHANE
CEMNEIG#I, ATRNMMIEDN, aLUER Subversion BHH—1NE A svnsync TR, A7 XML,
FHA11E Google Code LEBIFET — protobuf MEZF 531 N1BYHT Subversion €F, protobuf — ML
MEIRRIE A TREERmN TR,



ETER, RBEELLE—IIBZAM Subversion € :

S mkdir /tmp/test-svn
S svnadmin create /tmp/test-svn

RE, RFFIERPNERAEEN - RBZHARERIN—REMER 089 pre-revprop-change Bz,

S cat /tmp/test-svn/hooks/pre-revprop-change
#!/bin/sh

exit 0;

§ chmod +x /tmp/test-svn/hooks/pre-revprop-change

MEFTLUARMA BIRSFRECESHE svnsync init sa{ES XN B B A A28,

$ svnsync init file:///tmp/test-svn \
http://progit-example.googlecode.com/svn/

XEFRMISEY TRSAERNES. FJBTIET FTEEG<SRIeERD:

S svnsync sync file:///tmp/test-svn

Committed revision 1.

Copied properties for revision 1.

Transmitting file data ......... ... ... ... [...]
Committed revision 2.

Copied properties for revision 2.

[..]

BAXMREAIEIAZERELDH, BNRMIEHENRGNECER S — M EANITIECER, BIERERE
100 MEYIRES, XM ERRWAIRERTEERRLE— 1\, Subversion %Hi—XEHI—MREAGHEE S —E
- RIRZUS AR, (BRI MM EE—REAA .

FHi&

BESAEEET T —MNEE AR Subversion BF, BRAMRAMUFBE— M BN TERIE, AILM git svn
clone S FIE, EXEED Subversion BESNEI—M A Git €F, FEFIEHN—R2NREM—TELE
FEEM Subversion BEFSEN, FES file:///tmp/test-svn B AR Subversion B/ URL:



S git svn clone file:///tmp/test-svn -T trunk -b branches -t tags

Initialized empty Git repository in /private/tmp/progit/test-svn/.git/

r1 = dcbfb5891860124cc2e8cc616cded42624897125 (refs/remotes/origin/trunk)
Am4/acx_pthread.m4
Am4/stl_hash.m4
Ajava/src/test/java/com/google/protobuf/UnknownFieldSetTest.java
Ajava/src/test/java/com/google/protobuf/WireFormatTest. java

r75 = 556a3ele7ad1fdeBal32823fc7e4d046bcfd86dae (refs/remotes/origin/trunk)
Found possible branch point: file:///tmp/test-svn/trunk =>
file:///tmp/test-svn/branches/my-calc-branch, 75
Found branch parent: (refs/remotes/origin/my-calc-branch)
556a3el1e7ad1fdeBa32823fc7e4d046bcfd86dae
Following parent with do_switch
Successfully followed parent
r76 = 0fb585761df569eaecd8146c¢71e58d70147460a2 (refs/remotes/origin/my-
calc-branch)
Checked out HEAD:

file:///tmp/test-svn/trunk r75

XEHFBIT 7RG -git svn init UREZEERN git svn fetch - fRIZHAY URL , XRTEEF—LERY
8l MAIME RE 75 MeARRRHBRBEHFZREKR, BR Git %—R— MG H— MR Z<[E By B ik it
RBRE. WFEHRBELTMEXRNIME, XEMAIgEEEVNNEELRETR,.

-T trunk -b branches -t tags 289 &kF Git Subversion EEBRBE AN D ZSIFEMRG, WRIREH
TARBRNEF. DZHAGRE, AJLUBKRXLESH, RAXSNHED, FrLEER -s REABNXED, XK
TnERRHFBIERFIE L RT, TENHSEHERN:

S git svn clone file:///tmp/test-svn -s
Eib, MR T —1TEE|ANTOXSRETNER Git BF:

$ git branch -a

* master
remotes/origin/my-calc-branch
remotes/origin/tags/2.0.2
remotes/origin/tags/release-2.0
remotes/origin/tags/release-2.0
remotes/origin/tags/release-2.0
remotes/origin/trunk

L

.2
.2rci

AEXANT AR Subversion IREENITIZS | AREER, LN NEERE—T Git WKEH< show-
f.



S git show-ref

556a3el1e7ad1fdeBa32823fc7e4d046bcfd86dae refs/heads/master
0fb585761df569eaecd8146¢c71e58d70147460a2 refs/remotes/origin/my-calc-
branch

bfd2d79303166789fc73af4046651a4b35c12f0b refs/remotes/origin/tags/2.0.2
285c2b2e36e467dd4d91c8e3cOcBe1750b3fe8ca refs/remotes/origin/tags/release-
2.0.1

cbda99cb45d9abch9793db1d4f70ae562a969f1e refs/remotes/origin/tags/release-
2.0.2

a9f074aaB89e826d619d30808ce5ae3ffe711feda refs/remotes/origin/tags/release-
2.0.2rc1

556a3el1e7ad1fdeBa32823fc7e4d046bcfd86dae refs/remotes/origin/trunk

Git 7EM Git RS & EIIHAXFE; TERENNETMHNBITZR CENEF:

S git show-ref

c3dcbe8488c6240392e8a5d7553bbffchbOf94ef0 refs/remotes/origin/master
32ef1d1c7¢cc8c603ab78416262cc421b80a8c2df refs/remotes/origin/branch-1
75f703a3580a9b81ead89fe1138e6da858c5bal18 refs/remotes/origin/branch-2
23f8588dde934e8f33¢c263c6d8359b2aeB95f863 refs/tags/v0.1.0
7064938bd5e7ef47bfd79a685a62c1e2649e2ce7 refs/tags/v0.2.0
6dcbB9b5b57875f334f61aebed695e2e4193db5e refs/tags/v1.0.0

Git BT EMENE refs/tags, MABRENBED X

$23Z[6] Subversion

WMEMBT—NIECE, REIUEHE EM—Los), ARSIER Git £ SUN B iR HEE
B L. —BRET—IXHHERE, BB T T FET AU Git BERRR, XIERTE Subversion Bk
& EHAREFAE:

$ git commit -am 'Adding git-svn instructions to the README'
[master 4af61fd] Adding git-svn instructions to the README
1 file changed, 5 insertions(+)

TR, REERAEhEED L. FRXEFNEIREEM Subversion AR - RE] LIB LM LRIER ARG
— R ENHEIEE Subversion fRE28, E#IEEI—1 Subversion R%Z28, iBfTgit svn dcommit &<



$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
MREADME . txt
Committed r77
MREADME . txt
r77 = 95e0222ba6399739834380eb10afcd73e0670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fd6ffel and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

X2EFE(RTE Subversion RSB 232 EFMBVFREIRAS, FXIE—ME— Subversion 8%, AREER
Y Git 2R EE— PN HE—IFIRFT. XEREERAXEKREFRE IRV SHA-1 RIEMEHLT T, 5o
HFXNER, FER—MNET Git WINEIZZiREF—1 Subversion fREB[BHAE— N TFEE, NRMPRE
ERG—IER, B git-svn-id #H0:

$ git log -1

commit 95e0222ba6399739834380eb10afcd73eB8670bc5
Author: ben <ben@9b684db3-b064-4277-89d1-21af03df0a68>
Date: Thu Jul 24 ©3:08:36 2014 +0000

Adding git-svn instructions to the README

git-svn-id: file:///tmp/test-svn/trunk@77 0b684db3-b064-4277-89d1-
21af03df0a68

FAERFERIRAIHY SHA-1 IFIRK L 4af61fd Fk, MIMERLL 950222 Fk, MNRBEBEEHIXT—
Git fRSZ 28 N HEIXEI—1 Subversion fRZZ2s, M HEIX (dcommit) ZJ Subversion BRS328, EAXME(E
ST IRAIR IR

PIRNFRELEN

NRMRMEMALE—RIIE, SEX—FZRIERZ XN, Z-ASHEXERSZFEPR, BRXENR
SRIELEIFEHMIINIE. £ git svnd, ERERSXIFAR:

\\



$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: d5837c4b461b7c0e018b49d12398769d2bfc240a and refs/remotes/origin/trunk
differ, using rebase:

:100644 100644 f414c433af0fd6734428cf9d2a9fd8babBadal45
c80b6127dde4f5fcda218730ddf3a2da4eb39138 MREADME. txt

Current branch master is up to date.

ERROR: Not all changes have been committed into SVN, however the committed
ones (if any) seem to be successfully integrated into the working tree.
Please see the above messages for details.

AT BRXMES, AILUETT git svn rebase, ESMAIRSSFAEVEMIRAMIEZERICLE), HIGIRFIERY
THREREIRSBIRNTZ L

S git svn rebase
Committing to file:///tmp/test-svn/trunk .

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: eaa029d99f87c5c822¢5c29039d19111ff32ef46 and refs/remotes/origin/trunk
differ, using rebase:

1100644 100644 65536c6e30d263495c17d781962cfff12422693a
b34372b25ccf4945fe5658fa381b075045e7702a MREADME . txt

First, rewinding head to replay your work on top of it...

Applying: update foo

Using index info to reconstruct a base tree...

MREADME . txt

Falling back to patching base and 3-way merge...

Auto-merging README. txt

ERROR: Not all changes have been committed into SVN, however the committed
ones (if any) seem to be successfully integrated into the working tree.
Please see the above messages for details.

MTE, FAIBIRIITIFERELTE Subversion lRSZB|HRNBZ LT, RELA] LAUGRF)H dcommit:



$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
MREADME . txt
Committed r85
MREADME . txt
r85 = 9¢29704ccObbbed7bd58160cfb66ch9191835cd8 (refs/remotes/origin/trunk)
No changes between 5762f56732a958d6cfda681b661d2a239cc53ef5 and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

AR, MGt EEEHREISHAMTEEN EETAERRNZ, git svn AREBHRLE AR ERIRAD
Mg (B2 Subversion TEMTTAH) o MMREMABE— NI XENBRABIREZXRT S— X HHESR, R
B dcommit HLEIERTE:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
Mconfigure.ac
Committed r87
Mautogen.sh
r86 = d8450bab8a77228a644b7dc0e95977ffc61adff7 (refs/remotes/origin/trunk)
Mconfigure.ac
r87 = f3653ea40ch4e26b6281cec102e35dchalfel7c4 (refs/remotes/origin/trunk)
W: a0253d06732169107aa020390d9fefd2b1d92806 and refs/remotes/origin/trunk
differ, using rebase:
1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493c18
e757b59a9439312d80d5d43bb65d4a7d0389ed6d Mautogen.sh
First, rewinding head to replay your work on top of it...

BEX—RREE, AANERRIMERXETENREHANFETIRREMRFT, MRESHRAREINETRS
B9, AIRERSIE—EMLUZERRRE, X5 Git lRS\/HAE - 7£ Git 7, ALUERGRITZENREF KR
SBVRT, FAMTE SUN B, REEREIABHEERR SRR GRS EHEER.

RUBRIZIEITIX N d ¥ M Subversion fRZ 23 EHIEVEDL, BIEMRESHRTERRER. AJLUETTgit svn
fetch RIMEVFHEIE, B2 git svn rebase SHMEGHEHIRAHATIRES,

$ git svn rebase
Mautogen.sh
r88 = c9c¢5f83c64bd755368784b444bc7a0216cc1e17b (refs/remotes/origin/trunk)
First, rewinding head to replay your work on top of it...
Fast-forwarded master to refs/remotes/origin/trunk.

BR—=JLiz{T git svn rebase WRIRKIAIBBAZENN, BAFTBRIESETX TSN IEERET
BB, MRBAMBEN, EE1Tgit svn rebase ZAIBAFRMHNITEZAM—RIGEIRIRZ, F4, H



TESHEHARE, dailk

Git 533z 0]k

LERN T Git WIERE, MABMSBECZSM NS, ELEM—LIE, AEBENEaHAETDEZ, WRIR
IEi&d git svn #EEEI— Subversion fRS3288, (RRIGEBBIEMFNTETEI— 1 E2MNSZ £, MFAEE

PEEHI—E, EREVRTEMNFRERERZES Subversion B—MEMMNA S H BT A% Git — MBS, Fr
Plgit svn fEBREBELHRL Subversion 12358, AR EE—RIER,

RIGIRANAEEETEXE: AT —1 experiment 2%, MTHXIREE, REBEI&H B master, &
dcommit BY, fREFIHEEXFN:

S git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
MCHANGES . txt
Committed r89
MCHANGES . txt
r89 = 89d492c884ea7c¢834353563d5d913c6adf933981 (refs/remotes/origin/trunk)
MCOPYING. txt
MINSTALL.txt
Committed r9o
MINSTALL.txt
MCOPYING. txt
roe = cbh522197870e61467473391799148f6721bcf9a@ (refs/remotes/origin/trunk)
No changes between 71af502c214ba131239923385694669877f55fd and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

AT EaHIHERRIOZ L dcomnit SR TIFSRIF, BT SMMEBRMN Gt MBHEN, EHRBEETS
FRE{RTE experiment 3% EFABAVERIRS - R, FIEXEERER—TMEREHIERZH SYN irZH,

HEMARERETEN, MNRSBI—TRKENTANRSIEHIESS, MKIEITT git merge
--squash; 1T EBENEAMIBREATIIRIZRIE S

Subversion 9%

7£ Subversion FFED = 57F Git PFEDZHAMERE, NRFEFAE, PBRIEFAAFER. A, RelfE
F3 git svn 7£ Subversion FEIED T HED L EMHIER

BIE—1#EY SVN 5332

B 7% Subversion FEIE— 19, 11T git svn branch [branchname]:



$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r90 to file:///tmp/test-
svn/branches/opera...

Found possible branch point: file:///tmp/test-svn/trunk =>
file:///tmp/test-svn/branches/opera, 90

Found branch parent: (refs/remotes/origin/opera)
cb522197870e61467473391799148f6721bcf9a0

Following parent with do_switch

Successfully followed parent

ro1 = f1b64a3855d3c8dd84eeBef10fa89d271f1584302 (refs/remotes/origin/opera)

X5 Subversion #1189 svn copy trunk branches/opera &< {EEMEREH BT Subversion RS 28Hig
o BEEFRIENREHAKNHEB N, NRMFEXEER, RBRRXSHANRSEM trunk 2%, mMF
Zopera 9%,

UIRGERN 532

Git B EIREFEH Subversion 73 ZHLEBRIBHITNRR B EIH—1M 90X - MiZ2E—, HEENZ=E
FHASZAEPRE—1E git-svn-id BY,

MRBERNERE—NMDEZETE, ATLUESESANBIBN92ZH Subversion IeRFIERIGE At
dcommit E4FERY Subversion 737, WMRBE A LIREME LETIEH opera 732, AILUETT

$ git branch opera remotes/origin/opera

IE, MNREERTE opera X EFHA trunk (RB master 9%) , AAUA—MIEER git merge X
g, ERMRFERT -m RIEE—MERMNIERER, SUSHERIBEERAN “Merge branch
opera” o

IBEREFEHNE git merge RMIXMEE, MESHBEERLLTE Subversion FERG—L (A GitsH
REIICNEENEHEM) , EXHAZR—TMEEN Git §HIER. AR TEXMUR#ER—D
Subversion fR$528, Subversion lRZB[BAZIFPBLRERZ N RERBIRE; Frl, HEXTRE, EEERS
E—TMREMDZHNFAERRESRE —RENERIER, FEeH 2R IE5—M0EE, RHTEES Git PAEF
ZIAMIE RN RRAI D ST HLE T 16, 1RIE1THY dcommit SR BEW N IWEHHRWEERKE, FRUIEEMNES
HEMITESZER - dcommit 2FEFREY git merge EREERIGEIEITT git merge --squash, R
ME, BE—NMFHA R G XFER - Subversion TEFHEXMER, FAUNERACHMNRSRBRITEE
SWERREITIES, AT EEXER#, WZESHIFTTERRREMS S (KFIFE opera) »

Subversion s %

git svn TESEBTIRHBRZINGES Subversion FABLELARARY S < K EE BN E L3R T2 R Git i 2, THE2—L&
12T Subversion PERAINEENG S,



SVN K&

YRR IR FER Subversion HBEMEEE SYN B XISEIIRRAE, AILUETT git svn log REE SYN &
AR A SE

S git svn log

r87 | schacon | 2014-85-02 16:07:37 -0700 (Sat, 02 May 2014) | 2 lines

autogen change

r86 | schacon | 2014-85-02 16:00:21 -0700 (Sat, 02 May 2014) | 2 lines

Merge branch 'experiment'

r85 | schacon | 2014-065-02 16:00:09 -0700 (Sat, 02 May 2014) | 2 lines

updated the changelog

XxF git svn log, BERMUHEEMNSHMAIZANE, B, ERBELIEN, HAEREEMN svn log <, &
[ Subversion RSB 2 BIRIEIE, Hx, EREERELEERE Subversion fRSZ 28 EBIEA. kK dcommit Y
i Git RRHFRETR, FEFBAERXEEEAREMAKIZE] Subversion RS2 LHRR. EBGER
[EFREXEIBY Subversion fRS5 88 EAVIRISIR S

SVN 7Efi#

£ git svn log mLBEEEMT svn log 88, FRAILUIAN git svn blame [FILE] BLIEIAT svn
annotate, imHERREGXE:

$ git svn blame README.txt
temporal Protocol Buffers - Google's data interchange format
temporal Copyright 2008 Google Inc.
temporal http://code.google.com/apis/protocolbuffers/
temporal
22 temporal C++ Installation - Unix
22 temporal =======================
2 temporal
79 schacon Committing in git-svn.
78 schacon
2  temporal To build and install the C++ Protocol Buffer runtime and the
Protocol
2  temporal Buffer compiler (protoc) execute the following:
2 temporal

NINNDN



BEE—R, EATERIRE Git PRIZAHIRRS, WA ERE—/EHRIHEEE] Subversion RFIE MRS,

SVN R385

BILUEEIETT git svn info 18%l5 svn info HHEFZEMEE,

$ git svn info

Path:

URL: https://schacon-test.googlecode.com/svn/trunk
Repository Root: https://schacon-test.googlecode.com/svn
Repository UUID: 4c93b258-373f-11de-beB5-5f7a86268029
Revision: 87

Node Kind: directory

Schedule: normal

Last Changed Author: schacon

Last Changed Rev: 87

Last Changed Date: 2009-85-02 16:07:37 -08700 (Sat, 02 May 2009)

XFLGRER E—XH Subversion IREZBBINBEL T 2E, BL&z{TH blame 5 log 5%,

7% Subversion FRZESHY

NRZE—NMEEE—MEE svn:ignore B4R Subversion BFER, {FFSEEGETNA
.gitignore X, XHEMASEINNIRRABLERZIZZMIN M, git svn BFE a2 REEENRFX 0],
F—=E git svn create-ignore, ERAREMMEIEITRA .gitignore X, XEFRITRIERM
BEEEEE,

FZNLRE git svn show-ignore, ESRRHEEMIE .gitignore XHHNEITHBITENZEIFMERIL,
XEMA LSRR A EE R E I E RGN

S git svn show-ignore > .git/info/exclude

XiF, (RA=HTF .gitignore XHEFMIBWBEFEL, HRE Subversion HFPAFRME—R Git AP B XE—MF
B9, HEMHNARHFTEEDNEREFEE .gitignore X,

Git-Svn B4

HIRFFAER Subversion IRE 23T E H it iziT—1 Subversion FRE2]/HIFF LIFIERT, git svn TATR
BH. MRIZIBEHH— P FR2M Git, A, MERFATHIE, MeEMRiRSEHEEIRE ZRmaYn
o AT FAERM, REBTXLEN:

- RE-INEM Gt FE, HRAREER git merge EFMMEHIRSS. IBMAEETEADIMNTANSIITIEE
BEFENX; MABGHANETLED X,

- AEET MR Git RS54, BAEAE Git RS LE. AUA—& Git IRSW[/HKEBFRNFLE



NEZE, BERAEHXEMAES git-svn-id FEWRFA, MAESFEEM—1 pre-receive
HWFREEE—MRIEEBREES git-svn-id FHEAEAKRE SR

WMRIRET T HLEEN, BZHA—1 Subversion fREZZBRITIEAIUERZ L, A, NREEIRE—IE
1EM Git BR%228, BBAE# I EREFEIRIIRARNIRISE Zi74b,
Git 5 Mercurial

DVCS WFHEFRRE Gite KfrL, EXNMTEERITFZHMNRSE, W TFUNMRERHITOHIRETER,
B—1TRSHEBEBECHIA. BRT Git, RATHME Mercurial, FRENRNMERZ HZEERRBML.

YPHERE, MRMFESNR Git WEFHITAEBEIETRABE Mercurial IERINMBH, E—HERA Git fEX
Mercurial RECENEFIRNGZE. BT Git SIRSB[CERERATEREN, ABARITEBFLIFES
ERARIEARIRG. XPMMEMNRFE git-remote-hg, AJLITE https://github.com/felipec/git-remote-hg
HE,

git-remote-hg

Bk, BELRE git-remote-hg, KIr LFBREHIXHRTE PATH ZEMNENE RS, KX

S curl -o ~/bin/git-remote-hg \
https://raw.githubusercontent.com/felipec/git-remote-hg/master/git-

remote-hg

S chmod +x ~/bin/git-remote-hg

{R7E ~/bin 7£ SPATH T2, Git-remote-hg B—HMBIKF: mercurial Python ., MNIRBERET
Python, RETMEGEXIFEER:

S pip install mercurial

(IR K LE Python, A1 https://www.python.org/ EFKEXE. )

FEMMRE—HERLE Mercurial B I, WRELERENIEIFIAIE http://mercurial.selenic.com/ k&

A=
4220

MEBLERIHERT . REAREMN—IIFE— MRA] LUEIER Mercurial €F. RFiz, &—1 Mercurial &
&R LUX M, FRUBNREBFERAKBERES] Mercurial B9 “hello world” €FEFAILLT .

S hg clone http://selenic.com/repo/hello /tmp/hello


https://github.com/felipec/git-remote-hg
https://www.python.org/
http://mercurial.selenic.com/

Fia

BEAE—IMEAR “serverside” ®F, HNAIMBI—MRENTERRTH. (FRSER, XHHRAIF
BRI, RBEKXZRIHEN.

M Git —1¥, BiiIxRE:

$ git clone hg::/tmp/hello /tmp/hello-git

§ cd /tmp/hello-git

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

* ac7955c (HEAD, origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master, master)
Create a makefile

* 65bb417 Create a standard "hello, world" program

REERES Mercurial EETERER T AER git clone %, FBREAA git-remote-hg TETEHE AT
KB, ERAEMT Git HTTP/S X MINEISSILRY Gzi2BhF) o BT Git 5 Mercurial iRt AE— 1B IRE
— N EENTERE, UM GESHT —AREBN=E, SEMENMERE, HEHESRTER,

log 8v L BR T MRIER, RE—RIERIERT —AMSIH. BRAXEPN—ED KR EHLEER) L 1tk
MNE%E .git BRPEFLBEMRA:

S tree .git/refs
.git/refs

—— heads

| L—— master

—— hg

| L—— origin

| ——— bookmarks

! | L—— master
| L—— branches

| L—— default
—— notes

| —— hg

—— remotes

| l—— origin

| L—— HEAD

—— tags

9 directories, 5 files

Git-remote-hg ZiX L EHE R Git Xig, BREREE TEMNEREEEM MNEMTRRS ZEIRLSAYIR

5, refs/hg BRHFME T LPRAYZIESIA. 5180, refs/hg/origin/branches/default @—1ME&ELL°
‘ac7955¢’ 'FFEAHY SHA-1 &Y Git 31X, = master FriEMARMIR3S, Fill refs/hg BR 22—

refs/remotes/origin W& M, BRESINTBESHZHX,



notes/hg X2 git-remote-hg YNATE Git B3R E TS Mercurial TEEE ID Z B2 MRETHIE S, IEFATE
BRE—T:

S cat notes/hg
d4c10386. ..

$ git cat-file -p d4c10386...

tree 1781c96...

author remote-hg <> 1408066400 -0800
committer remote-hg <> 1408066400 -0800

Notes for master

S git 1ls-tree 1781c96...
100644 blob ac9117f...65bb417...
100644 blob 485e178...ac7955c...

S git cat-file -p ac9117f
0ak4b987be5ae354b710cefebafe2d9de7ad41a9

FrLA refs/notes/hg #8m 7T —1, BITE Git WREBIBEFRN— PN EEMITRBEFHFIR, git 1s-tree

H tree WRPFRBETMBENER. KB WREFESXHR. NRFNZIE tree HRPHW—IIE, =KW

AHPZR—NMEFEAN “ac9ll7f” By blob &R (master FFiEEIEATA SHA-1 B5IE) , BEAREB
“0a04b98” (& default 73x38MAY Mercurial TEER ID)

FHERAZHBERTRIATER DU LXE, HENTHERESHER Gt ZECEHRETATRE,
ERAN@E 2R, XEXE—MHFEEIRNER: BB Mercurial 5 Git fERIFE R MABINHISSIIX 1 IHEE,

EBER—RERRAEEE— .gitignore XX E Mercurial €FEH, FiEHE, Git E—FA AL
PR AL IR BRI, MHE Mercurial B2 5 Git ®BBM, FALMRR BRI HEFENTE:

S cp .hgignore .git/info/exclude

.git/info/exclude XHIEABZE— .gitignore, BEREAEESERRXF.

T{EHiE

BRIgRNELM T —ETEHBE master XM TIURIRR, MABLZEERENHZEEZECE. X2
CEIRERIEF:



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

* ba@4a2a (HEAD, master) Update makefile

* d25d16f Goodbye

* ac7955c (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Create a
makefile

* 65bb417 Create a standard "hello, world" program

T master 9L origin/master XM MER, BEPBHEMERX REETFTHITNAMYIZZH, LK
MNEEER—NEEEEHEMAMIHTATENIT(E:

$ git fetch
From hg::/tmp/hello
ac7955c..df85e87 master -> origin/master
ac7955c..df85e87 branches/default -> origin/branches/default
S git log --oneline --graph --decorate --all
* 7bB7969 (refs/notes/hg) Notes for default
* d4c1038 Notes for master
* df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation

| * ba®4a2a (HEAD, master) Update makefile

| * d25d16f Goodbye

|/

* ac7955c Create a makefile

* 65bb417 Create a standard "hello, world" program

RAERT --all f5id, HNTERH git-remote-hg WEFEHRB “notes” 3|A, BRI UZEEEN]. FTH
DRI THAER; origin/master B&RIHT —RIER, RNEINNHELIMESX T Mercurial M4
ERHENEMALLT—1E, TRRBELIESH, FIUBRMNAZTERETAMEMERE,



S git merge origin/master
Auto-merging hello.c
Merge made by the 'recursive' strategy.
hello.c | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
S git log --oneline --graph --decorate
*  0c64627 (HEAD, master) Merge remote-tracking branch 'origin/master’
|\
| * df85e87 (origin/master, origin/branches/default, origin/HEAD,

refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation

* | ba@4a2a Update makefile

* | d25d16f Goodbye

| /

* ac7955c Create a makefile

* 65bb417 Create a standard "hello, world" program

FeE. BITMHAARRENREES T, PRURITESRE TERZLEIPARIEMA R,

S git push
To hg::/tmp/hello
df85e87..0c64627 master -> master

X! NRMFMEEE—T Mercurial ©F, RRLIXFFSTI T FHAIFTEAZERN:

S hg log -G --style compact

0 5[tip]:4,2 dc8fa4f932b8 2014-088-14 19:33 -87060 ben
|\ Merge remote-tracking branch 'origin/master’

||

| o 4 64f27bcefc35 2014-08-14 19:27 -08700 ben

| | Update makefile

|1

| o 3:1 4256fc29598f 2014-08-14 19:27 -0700  ben
| | Goodbye

||

@ | 2 7dbob4848b3c  2014-08-14 19:30 -0700  ben

| / Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

0O © 0ab4b987be5a 2005-08-26 01:20 -0760  mpm

Create a standard "hello, world" program



S 2 NEEEEH Mercurial £58Y, 5 35K 4 NEEEREHH git-remote-hg £/, &I Git
WX _ERBVIER
AES5HE

Git IE—MERN DL HRREMNBIHIN—15IH, 7 Mercurial #, XSRS I/
“bookmark” , BERITAIEREMTF Git o,

Mercurial B9 “branch” HBZMNEZER L, TEELERNNNZRICR AL EEF, EEREEIXTHF
ETFeEREF. XNMIFHERT —NE develop B LRI

$ hg log -1 1

changeset: 6:8f65e5€02793

branch: develop

tag: tip

user: Ben Straub <ben@straub.cc>
date: Thu Aug 14 20:06:38 2014 -0700
summary : More documentation

ABFELA “branch” BIARIT. Git TAEIEMIRINXMITA (FEBAZTEXMEM, MRS ZE L
FIEAA Git 9—15|8) , B2 git-remote-hg FEETHEEAMKXEI, EH Mercurial &t

BIE Mercurial BE 5612 Git nX—F B 5. 7E Git Xif:

S git checkout -b featureA
Switched to a new branch 'featureA’
S git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA

Xt BFrEMAI£E, 1E Mercurial X, EERFEXIE:



S hg bookmarks
featureA 5:bd5ac26f11f9
S hg log --style compact -G
@ 6[tip] 8f65e5e02793 2014-08-14 20:06 -0700 ben
| More documentation

|

o} 5[featureA] :4,2 bd5ac26f11f9 20614-08-14 20:02 -0700 ben
|\ Merge remote-tracking branch 'origin/master’

||

| o 4 0434aaabb91f 2014-08-14 20:01 -0700 ben

| ] update makefile

|1

| o 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

|1

o| 2 f098c7f45c4f 2014-08-14 20:01 -0700 ben

| / Add some documentation

|

o 1 82e55d328c8c 2005-08-26 01:21 -0700 mpm

| Create a makefile

|

0O O 0ab4b987be5a 2005-08-26 01:20 -0700  mpm

Create a standard "hello, world" program

EREEIThRZA 5 ERHT [featureA] 158, £ Git XIOXEEFERGERE Git 9, BT —m=: FEEM Git Xz
B PE (XBTIZBEN—NRE) o

REEI L TEE— “ZEE4” B Mercurial branch: 2EEF branches ssZFEHNEIE— MO % :

S git checkout -b branches/permanent
Switched to a new branch 'branches/permanent’
S vi Makefile
$ git commit -am 'A permanent change'
S git push origin branches/permanent
To hg::/tmp/hello
* [new branch] branches/permanent -> branches/permanent

TEE Mercurial XiBBHEF:



S hg branches

permanent 7 :a4529d07aad4
develop 6:8f65e5€02793
default 5:bd5ac26f11f9 (inactive)
$ hg log -G

o changeset: 7 :a4529d07aad4

| branch: permanent

| tag: tip

| parent: 5:bd5ac26f11f9

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:21:09 2014 -0700

| summary: A permanent change

|

| @ changeset: 6:8f65e5€02793

| / branch: develop

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:06:38 2014 -07600
| summary : More documentation

|

o} changeset: 5:bd5ac26f11f9

|\ bookmark : featureA

| | parent: 4:0434aaa6b91f

| | parent: 2:f098c7f45c4f

| | user: Ben Straub <ben@straub.cc>

| | date: Thu Aug 14 20:02:21 2014 -0700
| | summary: Merge remote-tracking branch 'origin/master’
[...]

PEBF “permanent” BREFT 7THEEEH,

£ Git X1, WFEAPEA—FHXBHNDZHNTIEEHBEEEN: NMXBESMIEH. B3, B &FH. HEX
54X, TEZFEMEN—HEIERE Mercurial RAZIFEERE, RAFRINAE. TEEHKITH Mercurial &
FEERBRANT R Sas#XEHEF:



hg log --style compact -G
10[tip] 99611176cbc9  2014-08-14 20:21 -0700  ben
A permanent change

9 £23e12f939c3 2014-08-14 20:01 -0700 ben
Add some documentation

8:1 c16971d33922 2014-08-14 20:00 -0700 ben
goodbye

7:5 a4529d67aad4  2014-08-14 20:21 -07060  ben
A permanent change

@ 6 8f65e5e02793 2014-08-14 20:06 -0700 ben
/ More documentation

\ Merge remote-tracking branch 'origin/master’

|

o 4 0434aaabb91f 2014-08-14 20:01 -0700 ben
| update makefile
|
-0

3:1 318914536c86 2014-08-14 20:00 -0700  ben
goodbye

2 f098c7f45c4f 2014-08-14 20:01 -6700 ben
/ Add some documentation

1 82e55d328c8c 2005-08-26 01:21 -0700 mpm
Create a makefile

© 0ab4b987be5a  2005-08-26 01:20 -0700  mpm
Create a standard "hello, world" program

0]
|
|
|
|
|
o  5[featureA]:4,2 bd5ac26f11f9  2014-08-14 20:02 -0700
|
|
|
|
|
|
|
0]

ben

TEES. 9510 EEWRIBERHBEETF permanent 7%, BRIAMNTERKATRBE, XXILFEA

Mercurial BIFIBARL RIFE R, FrUAZE@ZXMITA,

Mercurial B4

Git 5 Mercurial J0EARIMK, UETFEXMNMNRGEHITIE+27RT. NRETEBRENEEIMVE LRIFHE

(MBBERNEEF) , MEEHFERIEES—iHE Mercurial,

Git 5 Perforce

B WIFEAR Perforce RIFERITHMAEERRR. EAMEIAT 1995 F, XEEMATHAERNE
BNAS, MEASME, ERITTEIRNANERYE; EREMBZERE—MRRIPRIRSEE, AMH
BREF—TRE. WA, ENNESREES/LMIERNRE, BXfE, FRZERT, A Perforce

HERGE



BT B A2 Git ZE 4o

MRIRREREEA Perforce 5 Git XEEMMILE, F—1HINENLBBIRZ Perforce EABIER  “Git
Fusion” #f#%, BRI Perforce B EFHNFRRTIN—MENIEEN Git ©F, BZE git-p4, — M EFi%
BHZ R FIRIE Git 159 Perforce I P imfEA, MARTE Perforce fRSS 28 LIERIEFHNECE,

Git Fusion

Perforce 1Mt T —NIUFE Git Fusion B97= & (AJ7E http://www.perforce.com/git-fusion 3x%8) , ERXTER
S 2XBEE Perforce fRS 285 Git €,

"E

HITEANTNFF, RIVESERRBEMNARETE Git Fusion: FTH—MEIMHFIEIT Perforce SFIR#HIZS Git
Fusion, BJLAM http://www.perforce.com/downloads/Perforce/20-User SRISEIMNER, THERFEE
SNIHRREBHEMNREF (FMESER VirtualBox) o

EE—RBEmiEE, ERWEREENX = Linux AP (root. perforce 5 git) WZEE, HERERMH—
LHBFRXDER—NE T ARNRE, HPBLEHMTRGE, BBIXE:


http://www.perforce.com/git-fusion
http://www.perforce.com/downloads/Perforce/20-User

800 Git_Fusion [Running]
Git Fusion - Z2014.1.857837

To manage this UM brouse to https:r -10.0.1.253:5480~

Use Arrow Keys to navigate
Set Timezome (Current:UTC) and <ENTER> to select your choice.

Figure 146. Git Fusion EZ# /S a1 F &

MEFEEREX) LA IP ik, BATESEEEAE, EBETE, HITE2EIE— Perforce AP, EFREIH
“Login” EIMHIZ FEFE (FEH SSH EZFIXENES) , ARERA root, REFEAXLEGLLE—TH
P

S p4 -p localhost:1666 -u super user -f john
S p4 -p localhost:1666 -u john passwd
S exit

BT IRTA—IVIRESRKEEXAR, BEAEIHAN wq HEERERIAED. -1 <
R TRARERR XEfERINEBEIKRIFRTTHNER, FIURERTLREYERIRIET

ETREMMEME SR Git FELIE SSLIEF, Git Fusion SEBAE—MEH, EBE2EEHRCTERIEINE
VB9 1P 3k, FRLA Git 23E48 HTTPS &8, MMREHITRARE, &F Perforce Git Fusion FAREZE IR
BRGES; AT, WFHEITXNFIFRE, XELEB T,



S export GIT_SSL_NO_VERIFY=true
MAERNTALUNHFrIERAR T EEE I

$ git clone https://10.0.1.254/Talkhouse

Cloning into 'Talkhouse'...

Username for 'https://10.0.1.254': john

Password for 'https://john@10.0.1.254":

remote: Counting objects: 630, done.

remote: Compressing objects: 100% (581/581), done.

remote: Total 630 (delta 172), reused 0 (delta 9)

Receiving objects: 100% (630/630), 1.22 MiB | © bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

EPNREE T — A LeENEFEFITE. XEHNSERZAICIERN john AR, @3 HTTPS #1TRE; Git
WAL REZRNFIE, ERFIEEEFIATIANIRIXT 2 EHEEREEIEK,

Fusion B2 &

—BZRET Git Fusion, fREBEAREE, FHIMMRKREMN Perforce TR IRMXGELF LEYEES; REE
ARt Perforce BR5588 ERY // .git-fusion BREURM ITIETIE, XHEMERFGIXE:

S tree

—— objects
—— repos

|

| | —1...]
| L—— trees

I —1...]

—— p4gf_config

—— repos

| L—— Talkhouse

| L—— p4gf_config
L—— users

—— p4gf_usermap
498 directories, 287 files
objects BFE# Git Fusion REBARNEIETS Perforce IR 5 Git WK, RAMNFILIR) LBIERAFRA, EX

BRFE—IT2B/B pagf_config X, BNEEFREIE—H - XEEEXHRET Git Fusion 174, ik
HIMNE-—TRERTHIXH:



[repo-creation]
charset = utf8

[git-to-perforce]

change-owner = author
enable-git-branch-creation = yes
enable-swarm-reviews = yes
enable-git-merge-commits = yes
enable-git-submodules = yes

preflight-commit = none
ignore-author-permissions = no
read-permission-check = none
git-merge-avoidance-after-change-num = 12167

[perforce-to-git]
http-url = none
ssh-url = none

[@features]

imports = False
chunked-push = False
matrix2 = False
parallel-push = False

[authentication]
email-case-sensitivity = no

XEHNTHASRANBXLEETNES Y, BEREFEXZE—D INIBRIXA S, m&kGit WEEE, XX
HIEE T 2B%Em, BEEdUHCEIFENIEXHESE, %<& repos/Talkhouse/p4gf_config, WIEF]
AN, (MaBRE—LE52RRIAFRENEEM [@repo] XiR, FESEEE TFTEXERIXIR:

[Talkhouse-master]
git-branch-name = master
view = //depot/Talkhouse/main-dev/...

XZ— Perforce 75— Git P ZHIMET, XNMXRAUK SR ZRIRERNEF, REFRIEIEFEE—H
BI7A], git-branch-name AFREETE Git TEBFRENCERRTRIRNERIFNEF, view EI{ERTAEN
EpREHE AT Perforce XA ANEIBRETR] Git €FF, AILUIEE— LA LAIBRET, SAE TEAVEIF:

[multi-project-mapping]

git-branch-name = master

view = //depot/projectli/main/... projectl/...
//depot/project2/mainline/... project2/...



BEXMHAN, MRIEETFTERFESIEREWENER, ATLBEERA—1 Git €&,

RE—TEINTIEHX 4R users/p4gf_usermap, B Perforce BFMESE Git B, BIRAJEERSEE
To HM— Perforce TEEFZIRN— Git 1233HY, Git Fusion BERMIATTAREEH Perforce BF, AEIE
mRFEHINE S £ B TFEMETE Git BY author/commiter FE&H, HRiEREFZFHREY, FRIAITHRBIRIBEMEE Git 12X
author FEXFHHIHEFE AL ETK Perforce AP, RABRLUIZAFPRRXETEE (UNKIRMINA) » KZHIER
T, XNMTALESRLT, EREETEmHIMET XX H:

john john@example.com "John Doe"

john johnny@appleseed.net "John Doe"

bob employeeX@example.com "Anon X. Mouse"
joe employeeY@example.com "Anon Y. Mouse"

F—1THBRER <user> <email> "<full name>", SIET—MR2IMMNAF MY, FIRITRITARERIHRFE
#ntEIE]— Perforce BRMKF . HFERJLNFEBERFEM L (AT HRFEH L) £ Git fIeRXF BRE L1t
1BRGFEIE— Perforce BRI XBEEH. HM—1 Perforce TEELIE— Git {I2XXB, F—ILE
Perforce BFB{TBE Git (EBEE R,

REMITMEIZR Git IRXHFHEET Bob 5 Joe WEKRZF 5L, SIFEER—ITRBIEFR, EFR
BRMNERBRAGESHRANXRAE, TEMEMLES2RIFERH Y, RIEFREFREN Git iRXEHE
F—1TEEREE,

TRtz

Perforce Git Fusion 27E Perforce 5 Git IR A&IZHIBI R EBIFZ. iLFHTE—T7E Git R TER AR
o BREHKNE “Jam” IMBEHERALARMEEEXXHME T, FJLUXEFRRE:



$ git clone https://10.0.1.254/Jam

Cloning into 'Jam'...

Username for 'https://10.0.1.254"': john

Password for 'https://ben@10.0.1.254":

remote: Counting objects: 2070, done.

remote: Compressing objects: 100% (1704/1704), done.

Receiving objects: 100% (2070/2070), 1.21 MiB | @ bytes/s, done.
remote: Total 2070 (delta 1242), reused 0 (delta 9)

Resolving deltas: 100% (1242/1242), done.

Checking connectivity... done.
S git branch -a
* master

remotes/origin/HEAD -> origin/master
remotes/origin/master
remotes/origin/rel2.1
$ git log --oneline --decorate --graph --all
* 0a38c33 (origin/rel2.1) Create Jam 2.1 release branch.
| * d254865 (HEAD, origin/master, origin/HEAD, master) Upgrade to latest
metrowerks on Beos -- the Intel one.
| * bd2f54a Put in fix for jam's NT handle leak.
| * c0f29e7 Fix URL in a jam doc
* cc644ac Radstone's lynx port.

|
[...]

HERXEMEY, SEHE—LHE, XBEREMNZ Git Fusion RIETE Perforce HEFMERENEEEER N
Git 23, XREFEMRSSF/InAM, FAUASELIR, BERMREEZHE, BACKERZERE—LHE, EXRAY
MR ERMR, FAUSRIEER Git B4R E,

WPRERI, FENNECERERGZIERAIHNEA— Gt BET. XBE=19X, GitELEYUET—1
IRER origin/master YA master 93, EENM—LETIE, SIEBJLNHIRS:

cfd46ab (HEAD, master) Add documentation for new feature

a730d77 Whitespace

d254865 (origin/master, origin/HEAD) Upgrade to latest metrowerks on
Beos -- the Intel one.
* bd2f54a Put in fix for jam's NT handle leak.
[...]

# ...

S git log --oneline --decorate --graph --all
*

*

*

BIERTRR,. RERIMEETEEEHMAZEILE:



$ git fetch
remote: Counting objects: 5, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 2), reused 0 (delta 9)
Unpacking objects: 100% (3/3), done.
From https://10.0.1.254/Jam
d254865. .6afeb15 master -> origin/master
S git log --oneline --decorate --graph --all
*x 6afeb15 (origin/master, origin/HEAD) Update copyright
| * cfd46ab (HEAD, master) Add documentation for new feature
| * a730d77 Whitespace
| /
* d254865 Upgrade to latest metrowerks on Beos -- the Intel one.
* bd2f54a Put in fix for jam's NT handle leak.
[...]

BEXBEATEILE! MXMBEREFRHAREX S, EE6&@M5F§ﬁ*5ﬁﬁmﬁww§FﬁﬂE%o
M Git IIBBEEMMNART —MER, ERMIHE— 1R 1LF(TESE Perforce BRSI|[/UNMAIE— NS HiIZ

N

xX.

S git merge origin/master
Auto-merging README
Merge made by the 'recursive' strategy.
README | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git push
Counting objects: 9, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (9/9), done.
Writing objects: 100% (9/9), 917 bytes | © bytes/s, done.
Total 9 (delta 6), reused 0 (delta 0)
remote: Perforce: 100% (3/3) Loading commit tree into memory...
remote: Perforce: 100% (5/5) Finding child commits. ..
remote: Perforce: Running git fast-export..
remote: Perforce: 100% (3/3) Checking commits...
remote: Processing will continue even if connection is closed.
remote: Perforce: 100% (3/3) Copying changelists...
remote: Perforce: Submitting new Git commit objects to Perforce: 4
To https://10.0.1.254/Jam
6afeb15..89cba2b master -> master

Git INNERINT - iLFKAIM Perforce B9 AE—T README XH4EIFASE, fFEF p4v BIRRASEIINEE,



8an0o Revision Graph - //depot/Jam/MAIN/src/README (10.0.1.254:1666, john)

% @AY O @, &
G File Filter Tree o 8808 8853  BEE3 9991 9997 9997 10003 10032 12131 12134 (12135 12136
Filter Options... o 2
- dg:’ﬂ H-git-_fll-siﬂm_nc_!s”amjﬁ 31 ==]depot/jam/MAIN [ src [README
v .git-fusion i
* & O branches/Jam/Fi/31/80ug fza JMAIN/ src/README |u
- El_ﬂ_lam
m Integrations  Labels Pre:di:w I LECTEIGTE Legend |
Revision: git-fusion/branches/Jam/Fij3|/8DugTVmGIDEQspS mlw== /depot/Jam/MAIN/src/README#2
Date submitted: B/31/14 1:25 AM Changelist: 12135
Submitted by: ben Perforce filetype: text |
Workspace: git-fusion-progit2-Jam-temp-2 File size: 3.9 KB
Action: edit
Description:  add documentation for new feature
Imnarted fram Git
//depot/lam/MAIN /src/README#26 ~

Figure 147. Git ##3X/5HY Perforce iR 2 &

MRMEZAMREIXTME, EMPFILARR, BREERETEN Gt FEERUEESIERNTZ. &K
NIE7 &% README XHRIFHE, FAAE LANERMIABRTBIXHEREDZHEF. HLA, HRITERE
IR AR ABAIAE, XTAMENERAETEE Fh. RERRRIBI ERHERRERNFAGE (FEX
MIFFZE 2)

REFEN—HEEX ) BEEREFRES Gt FEFHE, Perforce &EBEM 1 M 2 RXMHBRNL, FIUETE
.git-fusion BRAHERT— “anonymous’ XZRFEFE. XMWETE Git R DAL Perforce a4
DENEAE (EEIRATUERRE X 4RSI E]Z Perforce 53%) »

REASHREERS, BREASRRENPI— P ATLUEE Git, S— 1 FILUER Perforce, TIFTEAL
FHBE R AR,

Git-Fusion 245

WMRMRE (HEEEIRT) HMIRRY Perforce BRSS23AIMNPR, FBA Git Fusion 21 Git 5 Perforce BEAE3MAYR

TN+, XBEET —REE, BERFIMEHFIERMKEE, XREAEREF—NREHINT AR Git 238
BEMNESHNET, XHARRIRINLA Perforce RARAHRSEN - MIRMREXES BEMIEMFAE, Git Fusion
2T - B Git Fusion RALREREREN, FEERLUER Git FiER (RE T3 Perforce AR &S
REFR) , aHDOX (£ Perforce FIBEWIERT —XRESR) ©

WMRFEEWIRIRIIARS BF B IR RIZE Git Fusion, RAF—MARNR—EFERAXHENTE,
Git-p4

Git-p4 = Git 5 Perforce Z [E]JHINAFE. EREBITEMN Git BERN, FRLURAREZEE AR Perforce AR



SR (HARRTAFIIE) o Git-p4 HF4 Git Fusion
—HFRENTE, BEREATRELHEIRSSIFENERLT, MABIBMHER.

ATE git-pd —ETRFEEEMN PATHIFREZERHNENBRFAE p4 TR, AEXREXE

NOTE RIBYE, BRILTE http://www.perforce.com/downloads/Perforce/20-User e 8:3K15,

"E

HFERNBERN, HEITESM EmETRM Git Fusion OVA i&1T Perforce BRS3 28, BRH{T&48d Git Fusion AR
ZRIXEEIEHTT Perforce lAsE 18,

AT ER ps a2 1TEFIG (git-pd KEDI) , MEEREMMETE:

S export P4PORT=10.0.1.254:1666
S export P4USER=john

Fria

R Git FEVERAER—1F, F—Tom<ImExZ:

S git p4 clone //depot/www/live www-shallow

Importing from //depot/www/live into www-shallow

Initialized empty Git repository in /private/tmp/www-shallow/.git/
Doing initial import of //depot/www/live/ from revision #head into
refs/remotes/p4/master

XEFEXCBH—ME Gt HR A “shallow” 7=pE; RBERMIRER Perforce S NZE Git; 18, Perforce 3
RIS RAB— T NEBEP— A, /8 Git fEN Perforce BRIBXEFMER T, BEN T HittBHIAIEXRE
Al EER %,

TRZE, BiMmME—12EERN Git F:
$ cd myproject
$ git log --oneline --all --graph --decorate

* 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of
//depot/www/1live/ from the state at revision #head

ATE—N “pd” ImIEAUK Perforce fr5588, ERAEMARAFSERMERINVEN=E, Efrlk, XE—RIX
S; ELTECEHAEFE.

S git remote -v


http://www.perforce.com/downloads/Perforce/20-User

A CERHAFERMITIZECE, Git-p4 2T —L3|ARARRSFNRS, ENEEREMgit log
ETWIRES| A, BRENHIHK Gt XEEIE, HEMTEREE],

TERE

%7, ERNMNAR-EIE RRMELTE—NFEEENIR LM T —EIF, AREEFRERTSEEFR
BYE A

S git log --oneline --all --graph --decorate

* 018467c (HEAD, master) Change page title

* c0fb617 Update link

*x 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from
the state at revision #head

RIBRER T RREHERH B AEZSTFHIZEE(1E Perforce RSB 2R, RN E—TSREMAZTHM T —L
T1E:

S git p4 sync

git p4 sync

Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/

Import destination: refs/remotes/p4/master

Importing revision 12142 (100%)

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

* 75cd059 (p4/master, p4/HEAD) Update copyright

| * 018467c (HEAD, master) Change page title

| * cOfb617 Update link

| /

* 70eaf78 Initial import of //depot/www/live/ from the state at revision
#head

ERRMIIMT , master 5 p4/master BRI X T, Perforce WX RFLE—=t R & Gits, FILURRE
RXEBEEMAEN, Git-p4 BINTEMRWIER, TEERMT —MRUES U RXEH:

S git p4 rebase
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/
No changes to import!
Rebasing the current branch onto remotes/p4/master
First, rewinding head to replay your work on top of it...
Applying: Update link
Applying: Change page title
index.html | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)



Mg e BE A5 A1, git p4 rebase @ git p4 synciZEE git rebase p4/master HREAR. ©
LEAREERRA—LE, RRIRITFEZ MO, BEXE—1#HT,

MERNNAELBEREEMN, BITESFRINLENEEEE Perforce, git p4 submit A<= E
p4/master 5 master ZEHE—1 Git B EIE— Y Perforce BIThRZAS. BITESFEINEIRENHRE
8, XHERBEBERGEXIF:

# A Perforce Change Specification.

#

# Change: The change number. 'new' on a new changelist.

# Date: The date this specification was last modified.

# Client: The client on which the changelist was created. Read-
only.

# User: The user who created the changelist.

# Status: Either 'pending' or 'submitted'. Read-only.

# Type: Either 'public' or 'restricted'. Default is 'public'.

# Description: Comments about the changelist. Required.

# Jobs: What opened jobs are to be closed by this changelist.

# You may delete jobs from this list. (New changelists
only.)

# Files: What opened files from the default changelist are to be
added

# to this changelist. You may delete files from this list.
# (New changelists only.)

Change: new

Client: john_bens-mbp_8487
User: john

Status: new

Description:
Update link

Files:
//depot/www/live/index.html # edit

######## git author ben@straub.cc does not match your p4 account.
######## Use option --preserve-user to modify authorship.

######## Variable git-p4d.skipUserNameCheck hides this message.

#H#######H everything below this line is just the diff #######

--- //depot/www/live/index.html 2014-08-31 18:26:05.000000000 0000

+++ /Users/ben/john_bens-mbp_8487/john_bens-
mbp_8487/depot/www/live/index.html 2014-08-31 18:26:05.000000000 0000
@@ -60,7 +60,7 @@



</td>

<td valign=top>

Source and documentation for

-<a href="http://www.perforce.com/jam/jam.html">
+<a href="jam.html">

Jam/MR</a>,

a software build tool.

</td>

R TR git-p4 LIAIBFBIERVRR, HERSIREIT p4 submit FREINABTAZHEE, SRRXHLEE
FE—EFH git-p4d 2R ANEHFERAIRY Git 5 Perforce 188, BRELERTTRIVEBSZRIAMTA.
an, MRFRESANRRZMHEE Perforce ARKFANTTMERSHY, (MERSBERLNTEERTERGRE
158 (MAZMR) o

Git-p4 ZEBN M Git BIIRIERTNE Perforce TEENRNE, XHEMEHNBIAMBIMZREFHRL, M
R (BR—MER) o XEfE shel HEEFRGXEF:



S git p4 submit
Perforce checkout for depot path //depot/www/live/ located at
/Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/live/
Synchronizing p4 checkout...
. - file(s) up-to-date.
Applying dbac45b Update link
//depot/www/live/index.html#4 - opened for edit
Change 12143 created with 1 open file(s).
Submitting change 12143.
Locking 1 files ...
edit //depot/www/live/index.html#5
Change 12143 submitted.
Applying 905ec6a Change page title
//depot/www/1live/index.html#5 - opened for edit
Change 12144 created with 1 open file(s).
Submitting change 12144.
Locking 1 files ...
edit //depot/www/live/index.html#6
Change 12144 submitted.
All commits applied!
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/
Import destination: refs/remotes/p4/master
Importing revision 12144 (100%)
Rebasing the current branch onto remotes/p4/master
First, rewinding head to replay your work on top of it...
$ git log --oneline --all --graph --decorate
775a46f (HEAD, p4/master, p4/HEAD, master) Change page title
05f1ade Update link
75cd059 Update copyright
70eaf78 Initial import of //depot/www/live/ from the state at revision
#head

* ok % o*

LZRIBMBNRABM T —R git push, FBEEN HKRRRENREIABIZELL,

ABREX NI RERE— Git IR WENL I — Perforce TEE,;, MRBERCNIEEEN— T RIHAR
32, AILMEEIT git p4 submit AIEIT—RRENZEE., EFEEHNEMERETAITESRNER SHA-1
RIEFMEAT T ; XEAN git-p4 EE—MEUNRIEM—TERIRERE !



$ git log -1

commit 775a46f630d8b46535fc9983cf3ebebb9aa’53145
Author: John Doe <john@example.com>

Date: Sun Aug 31 10:31:44 2014 -0800

Change page title

[git-p4: depot-paths = "//depot/www/live/": change = 12144]
HRHAER—REHRERINERERFA? LRN=H—T. XER(TAIERBIIN—FEH:

S git log --oneline --all --graph --decorate

* 3be6fd8 (HEAD, master) Correct email address

*  1dcbf21 Merge remote-tracking branch 'p4/master'
|\
| * c4689fc (p4/master, p4/HEAD) Grammar fix

* | cbacd@a Table borders: yes please

* | b4959b6 Trademark

| /

* 775a46f Change page title

* B5f1ade Update link

* 75cd059 Update copyright

* 70eaf78 Initial import of //depot/www/live/ from the state at revision
#head

Git 5 Perforce [A£7E 775a46f FX T o Git XiABMIIRIE, ARE—RS Perforce Sk EHIER, TE S
—MER. BTSSR IXLEER] Perforce AR EMMTEE Y ., UBNEBRENRSHXFRERSAEM
A

S git p4 submit -n
Perforce checkout for depot path //depot/www/live/ located at
/Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/live/
Would synchronize p4 checkout in /Users/ben/john_bens-mbp_8487/john_bens-
mbp_8487/depot/www/1live/
Would apply

b4959b6 Trademark

cbacd@a Table borders: yes please

3be6fd8 Correct email address

-n#RIER% --dry-run WS, BREWRRERGLTENEITEREN 4. XAFFR, EFBERGERITS
BB =1 Perforce T®EE, WMNERTE Perforce lRSZ B[R =RIFEHIRI, AIFERGERITEEN, LK
MNEEE=MAMY:



git p4 submit

]

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

dadbd89 (HEAD, p4/master, p4/HEAD, master) Correct email address
1b79a80 Table borders: yes please

0097235 Trademark

c4689fc Grammar fix

775a46f Change page title

05f1ade Update link

75cd059 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision
#head

* Kk * ok K X ok * U O

HINAEETRENT, MEERRFGININEZES (LPrEBEXE) » XEKE(RHLUTE Git XIOE Rt
B, I eS8 IMARERINAESTRS Perforce AFER, MNRMAIULTEE, RMAIUETE
=@k E Perforce BR$528,

n¥%

YRR Perforce MBBZ1 7%, RHASFEIE; git-p4 vl UA—FEML Git WA RMIERMIE L. BRE
{REY Perforce € FE F BV BERXE

//depot
—— project

F—— main

—— dev

HEREMRE— dev 9%, B—MIEMBE TEXEF:

//depot/project/main/... //depot/project/dev/...

Git-p4 B LB shitd M B XA E R H IE A S5



S git p4 clone --detect-branches //depot/project@all
Importing from //depot/project@all into project
Initialized empty Git repository in /private/tmp/project/.git/
Importing revision 20 (50%)
Importing new branch project/dev

Resuming with change 20
Importing revision 22 (100%)
Updated branches: main dev
S cd project; git log --oneline --all --graph --decorate
* eae77ae (HEAD, p4/master, p4/HEAD, master) main
| * 10d55fb (p4/project/dev) dev
| * a43cfae Populate //depot/project/main/... //depot/project/dev/....
| /
* 2b83451 Project init

ABECERERHN “@all” BEATRE; BBaHIF git-pd FMUNRABRERNFNEHMNEES, EEEIRLR
EREZMIFFETES. XEREMT Gt IREMS, ERMRMFIFE—TEERKEENTE, BAES
LB —ERAdE,

--detect-branches #RI2&F git-p4 £/ Perforce B9 ST MSERRET 2] Git BY5 I FAH, TR LEMETRTE
Perforce ARS3889 (M Perforce W—MEXBHMAR) , (RIS git-p4 DT B4, RABRIFRER
SIEFER:

$ git init project

Initialized empty Git repository in /tmp/project/.git/
S cd project

S git config git-p4.branchList main:dev

$ git clone --detect-branches //depot/project@all .

RE git-p4.branchList EEEiETA maindev Fik git-p4 BB “main” 5 “dev’ #HEHDZ, FZIE
EF—TMFHX%,

MR FHATIMEIETT git checkout -b dev p4/project/dev HEM—LIER, EizfTgit p4 submit B
git-p4 KFLIAHIRRIEHN D=, FENRZ, git-p4 FEEREA shallow ZfES5Z 10, MIRFE—ERmMAE
HEBERNITEEALE— 29X L, TR EFRHNE—MIERERNSZIEIT—R git p4 clone,
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B RTFB IS5 BEEEAFRER.

Git 5 Perforce B4&

Git-p4 55 Perforce AR 22 TEEIER Git TIERACNRIAE, HEEFBERKX R, AM, FRICENEE—
w2 Perforce faZRiR3k, MIRRBEAMEER Gite EHZE Git BRNZEL /) WRIE—HEHitb AERRY



TR CE, TEFIRRXE Perforce RSB ERAIHEIE TR,

MNREE R RIEEIEBHRME SR Perforce 5 Git TEARZ P im, A]LURIRARS 28 EIE R L% Git Fusion, Git
Fusion f& Git {9 Perforce PR 2SFV B R EIRE P if,

Git 5 TFS

Git 7£ Windows F & & LA TFRITEER, WMRIRIEE Windows E4RE S H HIEFE(ER Microsoft B Team
Foundation Server (TFS), X2 M=, TFS E—1MEE&LEMBRNSERE. X5 Scrum SEMRREE
BrAE. RIEHEZ. REEFNMEESGH. XBE—EX: TFS 2RS8, EXHET Git SEMBEEXH
VCS REERAR, X 1¥F " TFVC (Team Foundation Version Control) » Git %# TFS (B 2013 iz
fe) BIERDHFINEE, FRLATERRZBiFRE TEEBRBRAITHIZE A “TFS” , BMESLFR_ EMIAZ 2T EEES
TFVC Ik,

NREZIMIFHEBATEER TFVC B IRER B Git EAMAERIZ s, XEAREST —1MNE.

EEPT TR

g;lzﬂ_‘t, ﬁiﬁﬁ/l\lﬁ: glt'tf—’i glt'tho

Git-tfs (RILATE https://github.com/git-tfs/git-tfs #Fl) B— .NETIMHE, B©REEEITE Windows £ (B ZE
XETHA) o NTRIEGItBE, SFERT libgit2 B9 .NET 48E, — N rISEMEREEN Git LI, +9RER
MEEMiEd, Libgit2 HAR— 1 5T/ Git LI, AT IRFEEE git-tfs LPr LR Git MLITEFPIHRAITE
LEI24E, ALLTEIR(E Git CENFHEBETMAINEERS, ERNTEMEHA Visual Studio F2FFEXTIRSZ 2 HITIRIE, FI
eSS TFVC WX IFIEER . XHAEKREMEEZMIILIZEFE, EREKEREERE Visual Studio B9
— M RifhikAs (2010 Z/E89EMARZS, 1% 2012 Z /58 Express higZx) , 3¢ Visual Studio SDK,

Git-tf (ETATE https://gittf.codeplex.com) 2— JavaInB, FAMERLLUEITEEMA—NE Java iziTAIREE
BIERR E. ©ilid JGit (— Git B9 JVM S2H) K5 Git BERE, XEKESL LTRE Git THEE_EBIRH,
SR, MEXTTF git-tfs EXF TFVC MZIF2ERM - fld0, EFRZRTZ.

FRUS T TAESBENRNRR, ST TABECERANER. RNERBPRENBENHmINERRAE.

MBEE—TET TRVCHNEERPITRENIES. MEPRENHEE Git 5 Subversion &
EBREZ, FRLRAIRERERIE—MRE SRIEE, Codeplex (
https://www.codeplex.com) 8 Visual Studio Online (http://www.visualstudio.com) #f 2
EBIFRNIRRE,

NOTE

fEMA: git-tf

MEEEA Gt ME—1F, REMNE—HEERME, £/A git-tf REBERGXF:

$ git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main
project_git


https://github.com/git-tfs/git-tfs
https://gittf.codeplex.com
https://www.codeplex.com
http://www.visualstudio.com

F—PMSEHE—D TFVCERN URL, EZNSHEEMTF S/project/branch
R, B=1"ESHERECENLM Git CFERRE (RE—MAIUEEE) . Gittf A—MNEIREIEE—1T9
F b MRFBERN—NTEN TFVC 7%, REEMBIND ZRE—DHF.

X=BIB— 1 TBIEER Git B!

S cd project_git
$ git log --all --oneline --decorate
512e75a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Checkin message

XL 2fE, BRERTHTRINEESE, TRVCHRZITRAS— M ERGRE—D2EHHLIERAE
0, FREL gittf BUATARRERMBVARA, XFEIR—LE,

NREEZHE—LERTE, FA --deep ETREENTBHETREERNE,

S git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main \
project_git --deep

Username: domain\user

Password:

Connecting to TFS...

Cloning $/myproject into /tmp/project_git: 100%, done.

Cloned 4 changesets. Cloned last changeset 35190 as d44b17a

S cd project_git

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

d44b17a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

ERZFRINTFS_C35189 MIARE; X2—MEEBRAE Git 12325 TFVC TEEXEHINEE, XE—M RN
KA, EBRABE—NMEED log SR LB IRNIRRZIAIS TFVC FEEEIREBXELERN, ©i1H
AEXAY) (FFEEFRERTLUER git config git-tf.tag false EXHEMN]) -gittf RE .git/git-
tf XEPRERENRRSTEENMES,

fEA: git-tfs

Git-tfs EIT A ARG, MER:



PS> git tfs clone --with-branches \
https://username.visualstudio.com/DefaultCollection \
$/project/Trunk project_git

Initialized empty Git repository in C:/Users/ben/project_git/.git/

C15 = b75dalabalffb359d00e85c52acbh261e4586b0c9

C16 = c403405f4989d73a2c3c119e79621cb2104ced4a

Tfs branches found:

- §/tfvc-test/featureA

The name of the local branch will be : featureA

C17 = d202b53f67bde32171d5078968c644e56211c439

C18 = 44cd729d8df868a8be20438fdeeefb961958b674

EE --with-branches %I, Git-tfs BEISBRET TFVC 9% 3 Git 9%, XMIEEIFERNE— TFVC DX
MNP Git D, SRIVEFEGETE TFS MBS X HEH I PN EEFREXMFC, ERNREAN
AR 2389RRASEL TFS 2010 B - TEABMRASHI, “9OX” REXHX, P gittfs BEBENSEHBEXHEX
DFFo

BB —TREWN Git BFF:

PS> git log --oneline --graph --decorate --all
*x 44cd729 (tfs/featureA, featureA) Goodbye

* d202b53 Branched from $/tfvc-test/Trunk

* c403405 (HEAD, tfs/default, master) Hello

* b75dala New project

PS> git log -1

commit c403405f4989d73a2c3¢c119e79021cb2104ced4a
Author: Ben Straub <ben@straub.cc>

Date: Fri Aug 1 ©3:41:59 2014 +0000

Hello
git-tfs-id:

[https://username.visualstudio.com/DefaultCollection]S$/myproject/Trunk;C16

BRI EMDE, master 5 featureA, DFKRERE (TFVCHHI Trunk) 5F9% (TFVC 8y
featureA) BIFIIBIRES, WAILIEEI tfs “remote” WE—XI5|H:. default 5 featureA, KT TFVC &3
¥, Git-tfs BGIM tfs/default REMNSY, EMHNSBENBCHNEF,

F—HEEIENERERRIERFMN git-tfs-id: 17, Git-tfs FRAXLATICMABITERRKE TFVC T8
£5 Git 2R, B—MEBERREE Git IR EHIEE TFVC fifF 2B FRY SHA-1 R¥EH,

Git-tf[s] Tz



TRERAMT TR, MFEBRLIKE/L Git ELEXTIR e —LER)

NOTE $ git config set --local core.ignorecase=true

S git config set --local core.autocrlf=false

B, ETREMNEERESEATEPMH—LTE, TFVC 5 TFS B/ N IhAERI s MR TIERIENE 4
M

L TRVC EERTHRMENR, XREM—RERE. XZSHFEUIFE FTRNAAER TFVC 5 Git Rnky
320

2. BEIREITIVC AAPMRSEE Bl XEEHHEEN), SHEMARTARET. ERACTRE
IR R RRIEE], BRSIEIRIERE TFVC RSB A HIAM,

3. TFSE—1 “Hil” BANEER, TFS MR- NRBHRARERNRAFTRIER. XEAT TFVC K
“shelve” ThEE, BAIFRIEXBMR, FAILIEY git-tf Faniisibx MInge, 3 E gittfs R T 1A
B checkintool #5%,

HFEEENERER, BIXENBHNE—MENRNAR, ELEHESRT KI5 R,
TERIE: git-tf

REMTEM T —LTIE, Emaster AT LR Git 18X, ARESBMFRINHERLZIRSE. XEHNIW Git
eE:

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

4178a82 (HEAD, master) update code

9df2ae3 update readme

d44b17a (tag: TFS_C35190, origin_tfs/tfs) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder §/tfvctest via the

— % % ok X * * U

Team Project Creation Wizard

BATHREZRE 4178a82 1IRATMRBH G HMIEE TFVC RS2, LTREBEN: IUBRINEEEM LRERER
MNevA R B E#EITIAEN:



$ git tf fetch

Username: domain\user

Password:

Connecting to TFS...

Fetching $/myproject at latest changeset: 100%, done.

Downloaded changeset 35320 as commit 8ef@6a8. Updated FETCH_HEAD.
$ git log --oneline --graph --decorate --all

* 8ef@6a8 (tag: TFS_C35320, origin_tfs/tfs) just some text

| * 4178a82 (HEAD, master) update code

| * 9df2ae3 update readme

S~

d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the

— % % ok * —

Team Project Creation Wizard

BEFEMALMT —Lks), MERNE—ITOXHNFELE. XFE Git WL, ERENINEERHLIENS
I

1. —& Gt AF—#BANER—MEHIER (BFE, BtEE git pull 8Y) , gittf ATLUEIT— 1M EE
B git tf pull REEARTEM. A, EMNEBIFENZ, TFVCAHARXER, MNMRIFHEXESHIRRABALR
HNAELERAELRRBFA—F, XREEER. HR, MRFITRIBRERNNGIERN—REEE, X
Al RE B ax B PRV,

2. TEFERITNRRHETHEL, XEKERIENMENALERINE— Git RREFRA— TFVC E
B, FAXMAXANEMENEB T TEI8E, FRUARIHEFIRXEM; gittf TLURBESEMEE git tf
pull --rebase FERIEMKB R,

XEIRENER, EAMIS, HNSHTER:



S git rebase FETCH_HEAD

First, rewinding head to replay your work on top of it...
Applying: update readme

Applying: update code

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

5a@e25e (HEAD, master) update code

6eb3eb5 update readme

8ef@6a8 (tag: TFS_C35320, origin_tfs/tfs) just some text
d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the

— K % ok F X ok *

Team Project Creation Wizard

MERNTESITFER—MENFKIEXE TFVC ARSE| LT Git-tf BIR— B ERERL (BD --shallow ik
B, BIABR) LUKFIEREERN— T ERNTEEEURANE— GitiER (--deep) EMBI—MHRIE
BE, w44, HMBIBR—TEE:

$ git tf checkin -m 'Updating readme and code'

Username: domain\user

Password:

Connecting to TFS...

Checking in to $/myproject: 100%, done.

Checked commit 5a@e25e in as changeset 35348

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

5a@e25e (HEAD, tag: TFS_C35348, origin_tfs/tfs, master) update code
6eb3eb5 update readme

8ef@6a8 (tag: TFS_C35320) just some text

d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the

— %k ok K X ok *

Team Project Creation Wizard

BB —METIRE TFS_C35348, RPATFVC BELEFME T — MBS T 5a0e25e IRXHRIE, BEERERMNE, ©
BE— Gt IRXHMFETE TFVC hEE—MERBEIZS; 40 6eb3eb5 123, EARS & EHFFE.

XEEBENTIERE. A—ERFEESENEMEESI

- REBNX. Gittf A—EREM— TFVC DX 8IE—1 Git B,

- MEBSEER TFVC 5 Git, TIAERMERER. R—1 TFVC BERAE git-tf REZB AR SHA-1 12
1A, XERRERAVKLRERR,



- NRANEIAN TIERIZ B ETE Git PIMEHERRS TFVCEY, REEAEPH— Git CEEEE
TFVC,

TIERIE: git-tfs

ILFANVER git-tfs RE—BEFHIER. XZ2FKAE Git BFEF master X EERBLMIER:

PS> git log --oneline --graph --all --decorate
* c3bd3ae (HEAD, master) update code

* d85e5a2 update readme

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

| /

*x c403405 (tfs/default) Hello

* b75dala New project

IRMNE-—TERNIENELRBATE—EHEERNIE:

PS> git tfs fetch

C19 = aea74a0313deBPa391940¢c999e51c5¢15¢381d91d
PS> git log --all --oneline --graph --decorate
* aea74a@ (tfs/default) update documentation

| * c3bd3ae (HEAD, master) update code

| * d85e5a2 update readme

| /

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from S$/tfvc-test/Trunk

|/

* c403405 Hello

* b75dala New project

2R, BRRBARMBRISEEM T — M TRVC BESE, BRI aea74a0 2%, MM tfs/default iz
XBEWBIERT .

5 git-tf 48[E, FHA1ERMPEAETRAERX 73 X LR

L B T ERREFH LB LM,
2. BEGFHFIRE LB,

EAGIR, BIEEHG— K N, BRRRE—1 Gt RXEZEM— TFVCEELE, FrURITRER
e



PS> git rebase tfs/default

First, rewinding head to replay your work on top of it...
Applying: update readme

Applying: update code

PS> git log --all --oneline --graph --decorate
* 10a75ac (HEAD, master) update code

* Scecd4ab update readme

* aea74a0@ (tfs/default) update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* c403405 Hello

* b75dala New project

NEELESIFEIANININAEE TFVC lRSFRTMTB. HITXERZMEMA rcheckin 3<% HEAD
FE—D tfs TEDZENE— Git RRERA— TFVCEELE (checkin S RABE—IMLEE, B
LERINTFES Git 1BX) o

PS> git tfs rcheckin
Working with tfs remote: default
Fetching changes from TFS to minimize possibility of late conflict...
Starting checkin of 5cec4ab4 'update readme'’
add README.md
C20 = 71a5ddce274c19f8fdc322b4f165d93d89121017
Done with 5cec4ab4b213c354341f66c80cd650ab98dcfled, rebasing tail onto new
TFS-commit. ..
Rebase done successfully.
Starting checkin of b1bf@f99 'update code'
edit
.git\tfs\default\workspace\ConsoleApplication1/ConsoleApplicationi/Program
.CS
C21 = ffO4e7c35dfbe6a8f94e782bf5e0031cee8d103b
Done with b1bf@f9977b2d48bad611ed4a03d3738df05ea5d, rebasing tail onto new
TFS-commit. ..
Rebase done successfully.
No more to rcheckin.
PS> git log --all --oneline --graph --decorate
* ff@4e7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme
* aea74a@ update documentation
| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d202b53 Branched from $/tfvc-test/Trunk
| /
* c403405 Hello
* b75dala New project



ABESRINENEI TFVC iRS388fE, gittfs BUIARKRIRN TFZRIIIRSSE L. XRENER git-tfs-
id BHEMAEHRRZE SRIREER, XIS SHA-1 KM, XIGlaBETIRITHY, REFAFRBAUELT,
BRMNZRIRERET 4, FIZIMEESHMARLE Git {2526,

TFS BIFZ 5 EMNRAERRRRGRITHRE, LWINTERR., EEHZE. HARAFE, MUBEIHSTIA
ERAXLERTEREREREN, BRFIENE git-tfs RIFREMMIZTT—MERAKEANTA:

PS> git tfs checkintool
PS> git tfs ct

EEEREREGXF:
Check In - Source Files - Workspace: git-tfs-b78bc5c1-b54a-4b5a-bdc2-9ce590b048f8 - B
=) CleEa-«2 a
Source Files || Comment:
Read it again]
v
Work ltems || Name | Change I Folder
o UREADME.md edit CiUsers\IEUser\Sourcelgit-tfs-test\project_git\.gt\tfs\default\workspace
Check-in
Notes
i
Palicy
Warnings
Conflicts

Check In I Cancel

Figure 148. git-tfs e A T A,
Xt TFS AP REXERERERE, ENEMZEM Visual Studio PEITHE—1MEH,

Git-tfs E# R IFRMIREY Git B TR TFVC 3%, SNEXMIIF, iLFAISIEZ—:



PS> git tfs branch $/tfvc-test/featureBee

The name of the local branch will be : featureBee
C26 = 1d54865c397608cBB4a2cadce7296f5edc22a7e5
PS> git log --oneline --graph --decorate --all
1d54865 (tfs/featureBee) Creation branch $/myproject/featureBee
ffede7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme

* aea74a@ update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* c403405 Hello

* b75dala New project

* *

ETFVC HEIB— MR EREEN—MED I EENTEE, XRMEA— Git 12k, WEFENR git-tfs
B T tfs/featureBee iZ#253Z, {BE HEAD {8£%3Em master, WMRFBEEMERN DX ETE, AR
W ZIEE MARRIE R B — MM D T A R EIRFTRIRRRE T 1d54865 1232,

Git 5 TFS B4

Git-tf 5 Git-tfs &2 5 TFVC RSB[R ERRIFHI TR, ENIRIFIRERMER Git B98ES], BRSSP R TFVC
AR5 ISR, EIREA— P FEREBNEZEREN, MARBEGZENEAIREE Gite J1RIRTE Windows £
T (BRMRBEARe(RVEIPAETEER TFS) , RAJRESBEREA gittfs, AANENIIREETE, BRIMNRMETH
AT, RREERBERHRN gittfl, GAERRSHIE—F, MELERAEPN—MRERZENE
B2, MEAZ—MINRERN - FER Git B2 TFVC #E LU A MERL, BREHRERA.

23 Git

MRMMIMEE—NEEEREM VCS BIREEE, ERIRELREFIRMER Git, BIBEIREMGVFIREIBIE T
BE Gite X—EOENEBE—LEBRARGNENG, ARETNAFLRECERHNSNG. (FRESFEINAM
NN AEZ WA SCM RFHRINGE, TMANENBAZSHEERRNAR EEERNARS, WENK
BN ElNEREIARE S,

Subversion

NRIRFIRIRIER T git svn NET, BJLUBRMHERBLEIELSK git svn clone — P EE, FLEER
Subversion AR5588, HEXE— PR Git IRS588, ARRMAILFHAEER T, MRMBERHLE, BTUM
Subversion fRZ588 L RATRERUBATENEIER TR FE (X EJRe BB — LAY

A, SAFHATE,; BRAEEXKEET, RAEFERAEMAETRSNRE. SAFENE—NREMRZE
EE{EE. 7E Subversion 1, E—PMARKNLEEERAPE—TAF, ESWIERERXEEN. T2
BTG FHRNMMAERT schacon, bl blame HiH5S git svn log. ¥NIRAEEIE FERY Subversion

BEFMEEI— BT Git fEEEUET, REE— Subversion R Z Git BFPBIMEY, BIE— users. txt
X EE G TEXMHEAIRET



schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

AT IRS SUN ERMEERFIIR, AILUBITE:

$ svn log --xml | grep author | sort -u | \
perl -pe 's/.*>(.%?)<.%x/81 = /'

X HAEHEA XML, RAERBEEBEET. EBREE. EBRXMLIFE, (REAXRITERET
grep. sort 5perl Mg LiB1T, ) ARG, BHREEETEINRE users.txt XHH, XEFEMAIUES—ME
FREEIMAIIZE Git AP E3E

{REJ ORI X (114G git svn REBIEEMIEHMMRETEE R, A LLEE %% --no-metadata 4

clone 5 init &%, &Hifgit svn FEEFE Subversion BESSANNTHIE, XSMEIRH import Y&
ek AGIXHE

S git svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata -s my_project

WMEE my_project BRHPNHE T —1EIFH Subversion Ao HRERE FTEXHFIIRE:

commit 37efa680e8473b615de980fa935944215428a35a
Author: schacon <schacon@4c93b258-373f-11de-beB85-5f7a86268029>
Date: Sun May 3 00:12:22 2009 +0000
fixed install - go to trunk
git-svn-id: https://my-project.googlecode.com/svn/trunk@94 4c93b258-

373f-11de-
be@5-5f7a86268029

RMENEERERXIF:

commit 03a8785f44c8ea5cdbBe8834b7c8e6c469be2ff2
Author: Scott Chacon <schacon@geemail.com>
Date: Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

A2 Author FEREWET, git-svn-idBARET,



ZE, MNAM—ESNEREELF $—F, MUIBEgit svniREMEFIENGIA. BABMRE, X
FENMETEMA ST RMEES A, RARTFESBIIRRNIXZXFENMELHETIT .

ATRBITREZANTEN Git #5758, B17

S cp -Rf .git/refs/remotes/origin/tags/* .git/refs/tags/
S rm -Rf .git/refs/remotes/origin/tags

XEfERFRIE remotes/origin/tags/ EMRESL XS IBTREEN (BRE8) 5%,

ETE, Brefs/remotes FRISKHIS| BB A :

S cp -Rf .git/refs/remotes/* .git/refs/heads/
$ rm -Rf .git/refs/remotes

MEMENIED XEREIEN Git 737, HARBNIBFREHZELERN Git 7%, KE—HEHNERE, B
B Git BRS3 8 AMNZIECEHMEXE L. TERR—MEIRBVARS SFRI1NIZE € ERIGIF:

S git remote add origin git@my-git-server:myrepository.git

ENBE LEFIE R S5IRE, (REERIETT:

S git push origin --all

BIU LRz, FAMSNEE, MIFRED X SIREENIZER Git fR5588 Lo

Mercurial

E7 Mercurial 5 Git ERTRARBEEIFERMIRE, BEN Gt HEEMRANTEYE, F—1MCEM
Mercurial %3 Git EHEHEEN, FA—MUME “hg-fast-export” HWTHE, FEEMXEEN—4:

S git clone http://repo.or.cz/r/fast-export.git /tmp/fast-export
BMNE—TNE B[ EEELIMN Mercurial GERTTRERE:

S hg clone <remote repo URL> /tmp/hg-repo

T—I BB —MMEEMRE . Mercurial WIAABIZEEFEFRIAELL Git ERE—L, FIUXZE—



NEENIFN=. IFEME bash Kii FRI—1780 <!

S cd /tmp/hg-repo
S hg log | grep user: | sort | uniq | sed 's/user: *//' > ../authors

X/ H, AREEMBRRAERZD, &L /tnp/authors XHFBERZERXF:

bob

bob@localhost

bob <bob@company.com>

bob jones <bob <AT> company <DOT> com>
Bob Jones <bob@company.com>

Joe Smith <joe@company.com>

TEXMEIFH, A—PA (Bob) FRAEMNEZFEIETELE, HP—IMLIFLZEHRN, Z— 1M RE2F[Fa
Git IRXHIFSE. Hg-fast-export @id AKX TBEEAIVITERM ={new name and email address} K&
EXANARR, BRERRIEERENAFEMENTT. NRFAENAFZEERTBIZERN, BRIMBERT
FEXIMXMH, TARGIFR, BINSEXXGERERGXE:

bob=Bob Jones <bob@company.com>

bob@localhost=Bob Jones <bob@company.com>

bob jones <bob <AT> company <DOT> com>=Bob Jones <bob@company.com>
bob <bob@company.com>=Bob Jones <bob@company.com>

T—FROBE—NH Git €, ABEITSHMEZA:

S git init /tmp/converted
$ cd /tmp/converted
S /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

-r &SR hg-fast-export ZH R I FN VBB Mercurial B, -ATMESHIREEMIKREEEMET X
o XMHEZDH Mercurial BEEARBBEANVRIRM Git “fast-import” Ihe (FNVEEZEIFMITIE) F
EMfE, XeE—REE (RETH@ESME F1R) , WMEEHNTEK:

S /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors
Loaded 4 authors

master: Exporting full revision 1/22208 with 13/6/0 added/changed/removed
files

master: Exporting simple delta revision 2/22208 with 1/1/0
added/changed/removed files

master: Exporting simple delta revision 3/22208 with 6/1/90



added/changed/removed files

[..]

master: Exporting simple delta revision 22206/22208 with 0/4/0
added/changed/removed files

master: Exporting simple delta revision 22207/22208 with 0/2/0
added/changed/removed files

master: Exporting thorough delta revision 22208/22208 with 3/213/0
added/changed/removed files

Exporting tag [@.4c] at [hg r9] [git :10]

Exporting tag [0.4d] at [hg r16] [git :17]

[..]

Exporting tag [3.1-rc] at [hg r21926] [git :21927]

Exporting tag [3.1] at [hg r21973] [git :21974]

Issued 22315 commands

git-fast-import statistics:

Alloc'd objects: 120000
Total objects: 115032 ( 208171 duplicates )
blobs : 40504 ( 205320 duplicates 26117 deltas of
39602 attempts)
trees 52320 ( 2851 duplicates 47467 deltas of
47599 attempts)
commits: 22208 ( 0 duplicates 0 deltas of
0 attempts)
tags : 0 ( 0 duplicates 0 deltas of
0 attempts)
Total branches: 109 ( 2 loads )
marks: 1048576 ( 22208 unique )
atoms: 1952
Memory total: 7860 KiB
pools: 2235 KiB
objects: 5625 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used_ctr = 90430
pack_report: pack_mmap_calls = 46771
pack_report: pack_open_windows = 1/ 1
pack_report: pack_mapped = 340852700 / 340852700

S git shortlog -sn
369 Bob Jones
365 Joe Smith

IRELFRIEEIF, FIE Mercurial IRZEEM LI Git #7755, Mercurial 95 BEEWIEIRA Git 9%, WME
BL ST CERIZEIFAARS2SRA0L:



$ git remote add origin git@my-git-server:myrepository.git
S git push origin --all

Perforce

FT—TRERISANRSARE Perforce, MERANZANITIEER, BMMA UL Git 5 Perforce EAER(E: git-
p4 5 Perforce Git Fusion.

Perforce Git Fusion

Git Fusion fEX M EETLES. REEMFEATE Git Fusion PITIEENREXHREEMNIMBIRE. P MRS
59%, ARREENCE. Git Fusion iL{FAE—1MEEREGRRE Git CERFRFR, NMRERAIERA L
R EHEEREI—NRE Git HEF. MNRMFERRIEEEA LU Perforce fEAIRR Git &,

Git-p4

Git-p4 BAILIEA—PNENIE, 1EAGIF, BEITIEM Perforce AFEEFEN Jam B, A TIEBEEF iR,
WAIEH PAPORT MR T =E45H Perforce B :

S export P4PORT=public.perforce.com:1666

ATHREEEL R, FEEED Perforce €FF, EHRNNFIFHR2FERE

NOTE L ublic.perforce.com HIATF O, BRITETEREAIRERIRN SR,

17 git p4 clone @ ¥ M Perforce lREZ2[_EN Jam I H, RECE. MEBERFESMTMEEFERSNIE R

o B

S git-p4 clone //guest/perforce_software/jam@all p4import
Importing from //guest/perforce_software/jam@all into p4import
Initialized empty Git repository in /private/tmp/p4import/.git/
Import destination: refs/remotes/p4/master

Importing revision 9957 (100%)

XMIENMBERE—1M9%, BRNRMESLZME (HEH—LEBR) PEET —L2%, ALK
--detect-branches iEI{ZE#48 git p4 clone RENDNBHFIED Y. BF 7Y XKTHRXTFXEMNES

.
=E.

BRIV BT T SAR#FHN pdimport BRHPHIETT git log, AIUFFRHNSAIE:



$ git log -2

commit e5da1c909e5db3036475419f6379f2c73710c4eb
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0OL>.

[git-p4: depot-paths = "//public/jam/src/": change = 8068]

commit aa21359aBa135dda85c50a7f7cf249e4f7b81d98
Author: kwirth <kwirth@perforce.com>
Date: Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).
[git-p4: depot-paths = "//public/jam/src/": change = 7304]
FALER git-p4 EE—NMRERXREBEHE T 7 — MR, NMRZEEES|IH Perforce HWEBHFSHIE,

MR RBERBBHEAIUN, AW, MRBEZRTIRT, DEEESXAMNEE - ERFRERCERL
EZ 8l (((git commands, filter-branch)))®BUER “git filter-branch §£ZIRIRFTEER.

S git filter-branch --msg-filter 'sed -e "/A\[git-p4:/d"'
Rewrite e5da1c909e5db3036475419f6379f2c73710c4e6 (125/125)
Ref 'refs/heads/master' was rewritten

NRIETT git log, MMEFBEIFMEIRRA SHA-1 RIEMENE T, ERREREERIESE git-p4 FRHHET:

$ git log -2

commit b17341801ed838d97f7800a54a6f9b95750839b7
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0OL>.
commit 3e68c2e26cd89cb983eb52c024ecdfbald6b3fff
Author: kwirth <kwirth@perforce.com>

Date: Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

MESANBLESFHEXERBVH Git RS/ LT



TFS

MRIRHEI A EE B MIIARAREEEM TFVC iR Git, M8 ERSIEENTHRER, XEKE, BA
BINEZRINREETNAT git-tfs 5 git-tf MMITR, EER(NERE D RENA git-tfs, B git-tfs ZHn
X, MfER git-tf KM AR

NOTE XE—TREMER, XEKE Git BETLEEZTIRIGHN TFVC IR,

F—HEERFAFAZ. TRVCHFHEBEFEFRIABTHEIRS, BR Git FEARARNZFSHFEL
ik, FILGEE tf S 1TE P IRRRIXMER, BXHE:

PS> tf history $/myproject -recursive > AUTHORS_TMP

XA EFNFRE T EEME T RHAMEI AUTHORS_TMP X4/, RABREITESR User 5 (B4 B
Ko FIAXHHRETIFHIRSERNFRTHER, T TEMNGLTH, cut sLHSER 11-20 BN HEIR:

PS> cat AUTHORS_TMP | cut -b 11-20 | tail -n+3 | uniq | sort > AUTHORS

cut L REREREBEITHE 11 MEIE 22 MFR. tail MBI AT, MEBFERXS ASCH NI T
£, FMEXLEMNERBYEEREER uniq REAREE, ARREFE| AUTOHRS X, T—FEFoIH; ATIL
git-tfs BRMERX MM, B—ITUHNEXMHHEI:

DOMAIN\username = User Name <email@address.com>

EARE R TRVC Ry “User” FE, FSHAUMNEIDZREAE Gt iRZHAF B

—BETRXIMXM, T—HEMBREM—MFEER TFVC HIBRTERE:

PS> git tfs clone --with-branches --authors=AUTHORS
https://username.visualstudio.com/DefaultCollection $/project/Trunk
project_git

ETREMERERKRENEIE git-tfs-1id KR, TEHNGLSRTHRXMES:

PS> git filter-branch -f --msg-filter 'sed "s/Agit-tfs-id:.*S$//g"' --
--all

HMEMA Git RURIFIRHPRY sed SLRIGAABIL “git-tfs-id:” FFARBITEIRN Git RRBEHIZT R,



EETME, RMBELERFAEM—MNZECE, HEFPIENDX EE, ARIMBVEIPARLAEI LG
Git T 7o

— 1T EEXBIFAE

MRIFNARAFA B LRFPNER—, MEEELTI— TSNS - TN FZHMRAAERZESRENSANES,
B¥E CVS. Clear Case. Visual Source Safe, EER—HEERER. IREE—ITARAEER, FE— 1A
ENTH, IEFTEFABHENBEXNSEANTRE, WHMH git fast-import. XS MIRERNAFIEE
EXfE IR SRS NEEM Git #dE, @I XA A Git WRLLIBTTIRIA Git SHEEGTANRBWNR (BF
Git NEfRIZ TREZAR) ERZLE, BIXMAXMRAURSSANLE, NMEESANHNRFFIREBNERK
1, ARBEZITHESIHNERL, AR LUEITXMERHEE git fast-import EEEEEKH.

ATREET, BRITES—MEENENES, BRIEIRTE current TE, BNRSEZMHIRIVINE 26 Eins
back_YYYY_MM_DD &7 BERH, MEERXLEZIAT GitH, BREMERREXEF:

S 1ls /opt/import_from
back_2014_01_02
back_2014_01_04
back_2014_061_14
back_2014_02_03
current

ATERN—T Gt BR, FETH Git IAFECHHE. RAJEEIER, Git EREFEREDRNBRBIRER
KR, FTAEEZMBIME S fast-import MIERBTZRE, WMEREIEEREN], URENENBIR
Fo MRARIBR—RIAR—MRE, AEASTERFIRABLIRIRR, HARBE— T RIXSH—MNEREX.

MEFEAE EA=ZEHREN— 7 BMAY, RITE2ER Ruby XA, BAEREITTEE TERERNH
BERBZXE, AIUEREARAENARARIEZEEMMEXMIF - ERFERSENE BTN g
tHo %A, WNRIRTE Windows £, XEFRERERIEIFRAESIANBEFEITTE - git fast-import IFE 155!
QIESHITR (LF) MAR Windows ERAMEIZE#RITR (CRLF) .

WEAFR, FREANBGERFHIRIIE—TFER, 8—MIRFEFANEINRER. BEHEANESIMFER
FHASHETENRENG S, BEAEBEFEXMEF:



last_mark = nil

# loop through the directories
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

EETERAEBIT print_export, REZFFRHFICZATRRER, AFRLEEEHITICMENRE; @B
AN, AURENSEMERTE R, “He” B—TREXIMRANH fast-import Ni&; HIREIEERE
2, AR F—MRERRBESHMIRSERE—E. XiF, ERf print_export HEFE—HE
MNEMEMBERBFEM—TFIC:

mark = convert_dir_to_mark(dir)

A LRI — 1 B ROVBAHERRS MRS, EAFCSTE— B HiEFRINXE:

Smarks = []
def convert_dir_to_mark(dir)
if !Smarks.include?(dir)
Smarks << dir
end
(Smarks.index(dir) + 1).to_s
end

BERE— P EBHARMIER, IBEERRERTHIE— B, AABRIZFFRAT BE, FRLURES Mi#T
HEE, FB print_export XM T—IT2

date = convert_dir_to_date(dir)

convert_dir_to_date EXH



def convert_dir_to_date(dir)

if dir == 'current'’
return Time.now().to_i
else
dir = dir.gsub('back_", '")

(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

BaREE— 1 ERBENELN, BRE—EMEXEENTHIERREREGE, THEaRBEREEEETE
=

Sauthor = 'John Doe <john@example.com>'

MAESFRAMBSASITENHIRZHIE, YIBESFBEEX T —MRXNKSEREND X, REE—NMR
ERBIRIE. BRREGEEBSRXER. ARE—TZARNER, WREFENIE, ARBEEREGXF:

# print the import information

puts 'commit refs/heads/master’

puts 'mark :' + mark

puts "committer #{Sauthor} #{date} -0760"
export_data('imported from ' + dir)

puts 'from :' + last_mark if last_mark

HATRERIERXES (-0700) , BAXFREZ. MRMEMRSZSAN, DITEEN—MBBEHIE, 232
SR WITHEE NFFRRIEL

data (size)\n(contents)

7

XMENEIEXAEIE. FEEEEIBHOAN. —MRITR. RENEIE. BAZEEREAXGRBIEEHER
BEUERST, REECIE— 1 EBNKREL, export_data:

def export_data(string)
print "data #{string.size}\n#{string}"
end

M THILERREES —MRAROIXARE. XRER, AAS—TPERBE2—NMRR - AUEERFHE—



puts 'deleteall'’

Dir.glob("*x/x").each do |file|
next if !'File.file?(file)
inline_data(file)

end

AR BARSBEREFZUNAMIIBIREZBM —MER BN EISZ —MER, fast-import WA LINE—MRIRZHIT
L RIEEMLEXHZAMET. BERRIZELHISHABTEME, FILUTERRREINREH M EHRE, B
XM RESR - LRI LUEFIE #iES Git ARILENIFEHR, MRXEESEIMEVEYE, & fast-
import man FEBITUR T RGN LUK b 75 TURR (RARRYERE.

BT HFH X HATEBHRABTIEEEAXFRNE TENAE:

M 644 inline path/to/file
data (size)
(file contents)

XE, 644 ZEN (MRMFEETHITXH, RMIRFEZRMHIEE 755) , inline R SIEMERABRERTT
Zfg. fR# inline_data AEBEERGXF:

def inline_data(file, code = 'M', mode = '644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

A UERZAEXH export_data 737%, ENESIREXBIRRIEBBIEN G ZE 1.

RE—HREEMNERE HF189rc UEE A LUELS T — &R
return mark

WNR7E Windows EXREEZHRFEIEIN— NN B, EINZFIREIF, Windows £/ CRLF
PERIRITRIM git fast-import RIE= LF, A TIBIEXNRIEE git fast-import IEE TE, R

FEHF ruby £ LF & CRLF:
NOTE

Sstdout.binmode

MR, XEE2EHRIZ:



#!/usr/bin/env ruby

Sstdout.binmode
Sauthor = "John Doe <john@example.com>"

Smarks = []
def convert_dir_to_mark(dir)
if !Smarks.include?(dir)
Smarks << dir
end
(Smarks.index(dir)+1).to_s
end

def convert_dir_to_date(dir)

if dir == 'current'’

return Time.now().to_1i
else

dir = dir.gsub('back_', '")

(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

def export_data(string)
print "data #{string.size}\n#{string}"
end

def inline_data(file, code='M', mode='644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

def print_export(dir, last_mark)
date = convert_dir_to_date(dir)
mark = convert_dir_to_mark(dir)

puts 'commit refs/heads/master'’

puts "mark :#{mark}"

puts "committer #{Sauthor} #{date} -0700"
export_data("imported from #{dir}")

puts "from :#{last_mark}" if last_mark

puts 'deleteall'’

Dir.glob("**/%").each do |file|
next if !'File.file?(file)
inline_data(file)

end



mark
end

# Loop through the directories
last_mark = nil
Dir.chdir (ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

MRBITXME, SRR TENRE:

$ ruby import.rb /opt/import_from

commit refs/heads/master

mark :1

committer John Doe <john@example.com> 1388649600 -0700
data 29

imported from back_2014_01_62deleteall

M 644 inline README.md

data 28

# Hello

This is my readme.

commit refs/heads/master

mark :2

committer John Doe <john@example.com> 1388822400 -0700
data 29

imported from back_2014_01_064from :1

deleteall

M 644 inline main.rb

data 34

#!/bin/env ruby

puts "Hey there”
M 644 inline README.md

(...)

ATEBETENG, FXEREAEEEEMIIMEESARN Gt BRFM git fast-import, AILIGIE—NH
WERHETHEPIET git init FAFE, AREBITRIEZA:



$ git init

Initialized empty Git repository in /opt/import_to/.git/
S ruby import.rb /opt/import_from | git fast-import
git-fast-import statistics:

Alloc'd objects: 5000
Total objects: 13 ( 6 duplicates )
blobs : 5 ( 4 duplicates 3 deltas of
5 attempts)
trees 4 ( 1 duplicates 0 deltas of
4 attempts)
commits: 4 ( 1 duplicates 0 deltas of
0 attempts)
tags : 0 ( 0 duplicates 0 deltas of
0 attempts)
Total branches: 1 ( 1 loads )
marks: 1024 ( 5 unique )
atoms: 2
Memory total: 2344 KiB
pools: 2110 KiB
objects: 234 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used_ctr = 10
pack_report: pack_mmap_calls = 5
pack_report: pack_open_windows = 2/ 2
pack_report: pack_mapped = 1457 / 1457

IEYRFREEIRY, HERITHRE, ESBRIF—BXTERHRRBNSGT. XAFFR, —HFEIANT 13473
. A XERE 107, BFE, FIEIT git log KE—TREVHAE:

$ git log -2

commit 3caa®46d4aac682a55867132ccdfbedd3fdeed98
Author: John Doe <john@example.com>

Date: Tue Jul 29 19:39:04 2014 -0700

imported from current
commit 4afc2b945d0d3c8cdBB556Tbe2e8224569dc9def
Author: John Doe <john@example.com>

Date: Mon Feb 3 01:00:00 2014 -0700

imported from back_2014_62_03



ISR - —NER. T2 Git €F, BEEN—R@HRERHERRA - —FRIRNIEERRNHLEE
mIXXfr. ATIREIMBN], (REFTFHZEEER master FRATERIMTS:

S 1s

§ git reset --hard master

HEAD is now at 3caa@46 imported from current
S 1s

README .md main.rb

Bl LB fast-import TEMIRZEE - RIEBERREEIN. ZHEIFIE. 20 M02568H. 8. #ERTSE
F, —EFERER T FAIUTE Git BB E R contrib/fast-import BRH1%E.

IE\ gﬁ

RERFR Git (FAREMRAERRENZ iR, NEETRELHENERTRLFEA—TRENECEFAE
Git, ME—HRIEENSE. T~ —F, RITEEHAE Git WREREHE, NRFERFRMTUNIE—D

FTo



Git AEPIRIE

TEBMZAINETERREIAE, E2%57 T HRENT —HIIX——REBEAELIRE Git WA TIERE
MEMBe HMNNEAIFIXHDABY TIERE Git HABHBAEZEXRER, FIHEANNAXERENTFHIF
EMSUaELIERASTER, ARFTNEXBIATHRERE—F, EFIIERALUITHEIRXERS, HBa
Mg R X &5y, XEUATIREC.

Titanfa, ERRELEETXE, MiLEITFBE, §EAEFHEEH—R, MBZE LR Gt 2— MRS Fiut
(content-addressable) X# &%, HELZ LRET — M RAEFIRANERREH. 3 LIRMSF XA
&M 4o

FHIB Git (FER 1.5 ZrifMRA) NAFPREZLNEERNS, RACENEFEN—IXGRSE, A
B MIEIWRAESR RS, ANSE—ERERERSEABMEEERN Gt BFRE; FI&a/LF
¥, EBARHI T EMEMRSERRARBMZE T

RABIFUXGRERER—ERIRNARA, MUEEAERIZTHBXBORNE. BERINSFIEEIEIAR
FEEERES——IRRREIMEHTRE,

REHSHBRHS

AP EFEITCIMEENE checkout. branch. remote HA£y 30 MEWMLLE AR XIS FKIETEE Gito 72

i, BTF Git RYIR—EBERREEFHRANTASE, MAR— BN, APRFNREAEHIRS, FFUER
BET AT EREEILENG S, XEHmISWIRITREELL UNIX S TR XIS ERE—E, IoERHE
A, KM, XETHMS—MREIFE “KE (plumbing) 7 @<, MIBEERGFHNGSNERIFE “‘BE

(porcelain) 7 &%,

FEMNETITFRNEESS. AMEFE, HMBEETEEANRESHS. BN, KESLFLULRER GitW
AT (RN, tBHEBITFIREA Git BAATAIIER, URERFRIMNLEE. SHREHSHAERRERRF:
ENEEG1E <M B EXMZARIEMER -

HE—MHERFIEEERNIT it init B, Git ZEIE— .git BR. XTBREETJ/LEME Git Fi#
FRIEAINI R, NEBEMNHER—MEAEE, RFEXNERENES LA, XERITHFFEARS, 891
FXNMERA. ZBRNEMI TR

$ 1s -F1
HEAD
config*
description
hooks/
info/
objects/
refs/

ZEFTAREISESHEMXE, AERNF—N2HB git init lRAE, XERIFERININANE
¥, description XHXE GitWeb F2FER, HiILEXD. config XEEEMBRFENEEIED, info



BREBE—1M2BE%HR (globalexclude) X, AUKERLERFLEIRICRIE gitignore
X4y 2E&IET (ignored patterns) . hooks BREBERFHIARS HAVE FHIZ (hook scripts) , 7E
Git #1F PXEBIEAEWIFAIRITIL,

FITHON&BREE: HEAD X,  (H&FEIER) index X, Mobjects BR. refs BR. X&E%&H
2 Git WIZOAEMERD. objects BREFMFIBHUIENTS; refs BREFMIEMHE (9%) HRERXNRIE
£t; HEAD XPHERBRIFIEENSD; index XHRFEEXER. HITFIFMAMZE— 10X EERy, LUHAE
f2 Git RUfIE¥RY.

Git 3%

Git B—TMHAFUXH RS, BRFKRE, BXEAARRR? XEKE, Git WO sE—MERNRE
XTEIERE (key-value data store) o fREIAEIZEFIBEBNERLENAR, ERE—MRE, BT Z#EE
A EEENZBERNE (retrieve) ZAR. AJLLUBEKE®H S hash-object RER ERYR——1Zmim<0]
BERMIBERET .9it BR, HREMENNRE. B, RINFEBMHRE—DHN Git lR4SE, FHiEIA
objects BRAT:

$ git init test

Initialized empty Git repository in /tmp/test/.git/
S cd test

§ find .git/objects

.git/objects

.git/objects/info

.git/objects/pack

§ find .git/objects -type f

AILLER GitXF objects BR#ITTHIEL, FHEIET pack Ml info FEF, BYAT, EE, £ Git HEE
FEN—LE A

S echo 'test content' | git hash-object -w --stdin
d670460b4b4aece5915caf5c68d12f560a9fel3ed

-w IS hash-object BpLFEMIEN R, BERAEELET, WiZap<NREXSVAEE, --stdinEH
NFsRiZer < MITERNIREXNAR ; ENEELED, Wit <ERLLEFEEXHNREIZ. Zaht—1
KER 40 MFEFIREM, XE—1 SHA-1 BB E——MEFEERNEIEMI—1LEBES (header) —i2
i SHA-1 IREIZEMEIRIEN,. EXIEERIVICZKEES. WAERINTTUES Git RUNRFAHEHRER:

§ find .git/objects -type f
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fel3ed

BJLA7E objects BRTEE—IMXH. XMEFHEE Git FHEABTHNAR——— I XENN—FRE, Uz
AN ERFEREBERS—ER SHA-1 REMAX HarH, REMNFRINFHATHRFER, RTH38IMFH



MARFEX R0

AJLUET cat-file aa M Git BREENEIEIE. XM an<REME—BEIT Git WRBIHLET], M cat-file
1BTE -p WA fERZe < BRlFITRBRERE, FARMNEFSARIFNRE:

$ git cat-file -p d670460b4b4aece5915caf5c68d12f560a9fe3ed
test content

Eit, MEKEETWAR Git PEAARD, MURMEFEENIE, FHiIRFER LG XEREN BT XAFHRN
Bo B0, ALY —IMXIEITEBNREES Bk, SIB— X BERBSENGERE:

S echo 'version 1' > test.txt
S git hash-object -w test.txt
83baae61804e65cc73a7201a7252750¢c76066a30

A, AXHEBEANNRS, ABXEEENGERE:

S echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a

BREFEIRR T 7T IR RERE, HAZAFENIEANNE-FATHEE:

§ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4ach3e3a
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4db4aece5915caf5c68d12f560a9fe3ed

MEALIEXHFRABIRE R E—ThRE:

S git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
§ cat test.txt
version 1

HEE R



$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4achb3e3a > test.txt
S cat test.txt
version 2

SAT, IBEXHRNS—MRAFAYREZA SHA-1 EHAREK; S—NRdE, X1 (BRAMRAET) &4
B, XHEBHKERERE——HNNRETETXHRAT, DREREIRENTZ HEENSR (blob object) -
MA cat-file -ta<, AL Git HIFRFNERSFHEIEANRER, RBLEZNIRE SHA-1E:

S git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a
blob

SPOE S

BETRERTBINRERZMINR (tree object) , EEEMARNARFREFNEE, HATFRITES N XHARE
—io Git LA—FhRMTF UNIX X RENANFERS, BETEFRE K. FIERBSYLNYRMBUENT REY
ResliEhE, HAPRXYRWE T UNIX FRIBE R, BIBNERMNAR LXK T inodes IXHAT. — MR E
BT —FHSEMIRIER (treeentry) , BRIEREFT—NMe@MBIENRHE FNNRE SHA-1 155, UK
BENARI. KB, XHERER. I, FE5E SN NS R A X EN:

$ git cat-file -p master*{tree}

100644 blob a906chb2a4a904a152e80877d4088654daadbdc859 README
100644 blob 8f94139338f9404f26296befa88755fc2598¢c289 Rakefile
040000 tree 99f1a6d12cb4b6f19c8655fcad6c3ect317074€0 1ib

master?{tree} B AR master N LRMIVIRRZFAIEENMNITR, HEE, 1lib FER (FIXINBIBREMN
WRIER) HAR—IMHIBEXNR, ME— M, HiEMNES —MIXR:

$ git cat-file -p 99f1a6d12cb4b6f19c8655fcad6c3ecf317074e0
100644 blob 47c6340d6459e057871644c2447d2595f5d3a54b simplegit.rb

MEEZ L, Git RERFEREIER R EuXHE



README Rakefile 1ib

blob blob

simplegit.rb

blob

Figure 149. [E1EHREY Git HHERE,

RA] UG B SRR, B, Git RIEFE—NZWEFX (Blindex Xif, TE) FARFAPKREEIEHIE
R IWRAMNER, NHEEEIKRRIER (EIMREIRR) —RIIHNR, Eit, AIE—IRNR, B
AEEBIEF-EXHRUNB—NEEX, AILEBIKES< update-index A—P RIS ——FAIHY
test.txt XHFVE MRAE——BIB—1MNEEX. FRZS<, AJLUE testixt XHRE MR ASMIIAN—THHY
HEFEX, BN ERBLIETE --add EH, EARFZXGHATEEXS (FHNNEEHTSKEREE—D
HEXE) ; BEHEBFENIEE --cacheinfo &, FENRKERMBIXHEMT Git HiEES, MARMUTHAE
FT. RN, FRBEXHRN. SHA-1 5XHA:

$ git update-index --add --cacheinfo 100644 \
83baae61804e65cc73a7201a7252750¢c76066a30 test.txt

B, HMHEENXAHEINN 100644, RKEAXZ— M EBEXF, HMiEZREHE: 100755, Rn—1EIHIT
XfF; 120000, RR—MFSiEHE. XENXHFREASE T ELR UNIX XHER, BEXgiBaREz——LR
=MIERENE Git X (BIEUENR) HWFIEEERN (B, TEEM—E&RN, ERTERIMFERER) -

WE, ATLBE write-tree B EEXRNASA—MHITR, HATERE -w kT ——NREMHITRIL
BIHAEFENIE, HAAwrite-tree M2, ERRBEHINEEXKREBIEIE—HEIMITR:



S git write-tree

d8329fc1cc938780ffdd9f94e0d364eBea74f579

S git cat-file -p d8329fc1cc938780ffdd9f94e0d364eBea74f579

100644 blob 83baae61804e65cc73a7201a7252750¢c76066a30 test.txt

AARIE— T EREE— MR

$ git cat-file -t d8329fc1cc938780ffdd9f94e0d364eBea74f579
tree

HERNRZE—NMINNER, ©EHE test.txt XHNE ZMRA, UR—NHEXH:

S echo 'new file' > new.txt
S git update-index test.txt
S git update-index --add new.txt

HEFEXMEE ST test.txt XHERFIRA, F—PHXHE: newtxto iERTXMERW (BHaiEEFEXRKEIRE
KA—ITHNR) , AENRCHEN:

S git write-tree

0155eb4229851634a0f03eb265b69f5a2d561341

S git cat-file -p 0155eb4229851634a0f03eb265b69f5a2d561341

100644 blob fa49bB877972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

EITEEE, FOMNREEMEXHIEHE, [ test.txt B9 SHA-1{E (1f7a7a) 2EFIEMN “S2R - B
BATHI: RAILBEE— MR RIDAE Z MR, FERAFTHIRETRE— N FER. @i3AA read-
tree 8%, AILUEMNRIENEEX, &EIH, AJLUEIR read-tree I8E --prefix iEW, B—1EBH
MITRIEAFIIENEEX

S git read-tree --prefix=bak d8329fc1cc938780ffdd9f94e0d364eBea74f579
S git write-tree

3c4e9cd789d88d8d89c¢1073707¢c3585e41b0eb14

$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0e614

040000 tree d8329fc1cc938780ffdd9f94e0d364ePea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a test.txt

MREFX MM REE—NTEER, MEXMTEERNBREREERIXXEUR—1E 7 bak BIF
BR, ZFERES test.ixt XHRIE—NhRAS. FILUAKN Git AEEFMEENA TR LRSI EIER X 1F



89:

new.txt test.txt bak

e '

fa49b0 1f7a7a dg8329f
"new file" "version 2" tree
test.txt
83baae

"version 1"

Figure 150. 457 Git BYHIEA L1

REHR

MWEB=TWNR, 23RRTHINEZRENAEMERE, AMmaEkiH: SRERXLRE, mamicHE
FIE=1 SHA-1 5% B, HE, (METE2FMNERERE T XLEREE, EHANZIREN, URATAREX
LeRiE, M EXE, ERIERMR (commitobject) BEAMRRENEELEE.

LGB commit-tree MLEIBE—NMERNR, ALUEERRE—MHXTREY SHA-1E, URIZIRRHR
RZWR (WRENE) . BITMZAIRIENE — R RFFIE:

S echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab0681836878b6c4951e3b15f3d

MAEFTLUET cat-file AL EFEX NIRRT R



$ git cat-file -p fdf4fc3

tree d8329fc1cc938780ffdd9f94e0d364eBea74f579

author Scott Chacon <schacon@gmail.com> 1243040974 -0700
committer Scott Chacon <schacon@gmail.com> 1243040974 -0700

first commit

RN RAEARER: EXREE—TTEMNNER, ARAFHERE;, AEREE/IRREREE (KIEIR

user.name M user.email EBEEFRIEE, IMI—EHEIE) ; BFE—1T, REEEIIR.

#E, RITBEEZAMERZINR, ENMN2AE5IAZENLE—MER ((FAERKRERWR) !

S echo 'second commit' | git commit-tree 0155eb -p fdf4fc3
cacBcab538b970a37eale769cbbde608743bc96d
S echo 'third commit' | git commit-tree 3c4e9c -p cac@cab
1a410efbd13591db087496601ebc7a059dd55cfe9

=MW R AERZ A ZRN = MY RIRIBHE—1 IE, WRNRE—TREZH SHA-1 EIE1T
git log®%, SHFEHAM, (REE—THEEMNERN. AJHgit log BB GItIERALT:



$ git log --stat 1a410e

commit 1a410efbd13591db87496601ebc7a059dd55cfe9
Author: Scott Chacon <schacon@gmail.com>

Date: Fri May 22 18:15:24 2009 -0700

third commit

bak/test.txt | 1 +
1 file changed, 1 insertion(+)

commit cac@cab538b970a37eale769cbbde608743bc96d
Author: Scott Chacon <schacon@gmail.com>
Date: Fri May 22 18:14:29 2009 -0700

second commit

new.txt | 1 +
test.txt | 2 +-
2 files changed, 2 insertions(+), 1 deletion(-)

commit fdf4fc3344e67ab068f836878b6c4951e3b15f3d
Author: Scott Chacon <schacon@gmail.com>
Date: Fri May 22 18:09:34 2009 -0700

first commit

test.txt | 1 +
1 file changed, 1 insertion(+)

KHET T SERT, (RLBEEFRLEGS, XEDMREREETH T —1 Git IRRXAENEIE. XiE
BRFEANE1T git add M git commit &F<HY, Git FMIAYSER T F——IRAGTHIXHRENBIENSR, &
MEEFX, ERMANSR, REIE—NMEATINEMNRMRERARRN R, X=MEEH Git WR—EHIE
SR MR, BN R——RAYUBE AR NRFE .git/objects BRT. TEIIELTBERITRHIB
KABFENR, BUZBEFRREATINER:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4ach3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0eb614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4bdaece5915caf5c68d12f560a9fe3ed4 # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad5803705012a75f74e3671€92 # new.txt
.git/objects/fd/f4fc3344e67ab0681836878b6c4951e3b15f3d # commit 1



NRIRERFAIEAEIEH, BRI XU TENINRXRE:

bak
lad41@e 3cd4elc
third commit tree new.txt
test.txt
\ 1f7a7a
"version 2"
-
F— B155eb test.txt
second commit tree
new.txt fa49b0

™ Mnew file" =

fdfafc d8329f 83baae
first commit tree test.txt » wyersion 1"

Figure 151. {89 Git B3R FHIFTEXTS

W RTFE

FIXGRK, EEFEREARE, SBNLEEE—HERT. iLRIEELNEINREE Git RIMAEFEMFEEN R,
BE7E Ruby BB SRR EHER, REEE—MUENR——ZAHIPEFFFE “whatisup,doc?” —=&
WA TERERY,

SIS rb &S RE) Ruby YR EER:
$ irb

>> content = "what is up, doc?"
=> "what is up, doc?"

Git UM SREBEAFFARME—NKEMER, KFIFE— “blob” FiFH, &E Git IRM—IT=E, HfE
RBERABTHKE, REE—1TZ=FT (nullbyte) :



>> header = "blob #{content.length}\@"
=> "blob 16\u0000"

Git =38 LIRS &5 SMRBEURBHERER, HIHHEEXZFMNEN SHA-1 KRI8HM, £ Ruby BT LIXFITE
SHA-1 fE——%tiBid require 8% SN SHA-1 digest [, SAGEX BirFRIHIAR
Digest: :SHA1.hexdigest():

>> store = header + content

=> "blob 16\u@B@Owhat is up, doc?"

>> require 'digest/shal’

=> true

>> shal = Digest::SHA1.hexdigest(store)
"bd9dbf5aae1a3862dd1526723246b26206e5fc37"

1
\%

Git 2B zlib F4EXF WA, £ Ruby ] LUEBS zlib EEMEIX—=. TSNENNE, REXNBEFREHE
F Z1ib: :Deflate.deflate():

>> require 'zlib'

=> true

>> z1ib_content = Zlib::Deflate.deflate(store)

=> "X\Xx9CK\XxCA\xC90RB4c (\xCFH, Q\xC8, V(-\xDBQH\xC90\xB6\a\xB0B_\x1C\a\x9D"

&iE, FERXFEMH zlib EEHABTENEE ENEINER. BABMEFTEANRIRKEIZ (SHA-1ERRIR

PNEHENFERBM, E38MFHUEANFERAXGHHRN) o MRZFERAFEFE, FLUEE Ruby

By FileUtils.mkdir_p() RECREIEE, &4&, @ File.open() IAXIM XM &fE, XN E—FTHEE
X HERIER write() R, URBRXHENZEHRK zlib EBINASA:

>> path = '.git/objects/' + shal1[0,2] + '/' + shal1[2,38]

=> " .git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37"
>> require 'fileutils’

=> true

>> FileUtils.mkdir_p(File.dirname(path))

=> ".git/objects/bd"

>> File.open(path, 'w') { |f| f.write zlib_content }

=> 32

MEXE——IRELIR T —MEMR Git BIEWNR. FIER Git WRIYUXMAHEME, KAURTETREUR
IR——FRMNRERPLEERUFRE “commit” 3 “tree” Fk, MAZ “blob” o Fib, B=ALKIENT
SKHABRLF A UREMARA, BRINERMHWRIABNEEBEERNER.



Git 5| A

IATATLUEBNEMATF git log 1a4710e XEFRER <SRRI TR RASE, BN T elH AR E M EIFR
BHEXYER, (RMHAICE 1a410e BRE—NMER. HIIFE—IXHHKRETF SHA-LEH, HaXHFE—1RE
HEF, ARAXTRFIETRENRIIEH SHA-1 &,

EGit B, XHEMNXH®ITA “SIE (references, 485 M refs) 7 ; REJLUATE .git/refs BR THEIXE
B8 SHA-1 BN, EEaINIMBH, XTMERKEESEAXH, BEEEa8 T — 1 HENEREW:

S find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

§ find .git/refs -type f

EHECE—ME | AXREENCIZEIIRRFAENAIE, MERALHERIRFE RN TRE:
S echo "1a410efbd13591db07496601ebc7a059dd55cfe9" > .git/refs/heads/master
IM7E, RRAAILUE Git sp2FRERXMICIZRIFHS | ARAE SHA-1LET:

$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde668743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

RN IREEIERES A, NRETHENSIA, GitiRHT — I EMRLMHS update-ref KL
=:

$ git update-ref refs/heads/master
1a410efbd13591db07496601ebc7a059dd55cfe9

XEAFE Git oEZMER: —MEBE—RIIEXRZEWNEHTS B, EEEE - MRERXLE—S9X, &
BUX A8

$ git update-ref refs/heads/test cac@Oca

MR REEMNEZMRIAREFEMIER:



S git log --pretty=oneline test
cacBcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681f836878b6c4951e3b15f3d first commit

Eitb, AN Git BUEEMES EBEREXF:

bak
ladlde
refs/heads/master third commit new.txt
test.txt
\ 1f7a7a
"version 2"
test.txt
caclca 8155eb BST. X
refs/heads/test second commit tree
new.txt fa4abe
Tl

"new file" =

da329f
tree

fdfafc
first commit

83baae
test.txt » "u—ers]_on 1“

Figure 152. G185 5251 FAY Git BRIIK

LiE{TRIMTF git branch (branchname) X#H#Ra <Y, Git PR ERIETT update-ref ds
FRTED 2RI M AY SHA-1 B, FIEEMANFEESIEMEEFRSIAT.,

4
3
dim
1S
v

HEAD 5|H

MAEMRIBRZ, YfRMIT git branch (branchname) B, Git SAIENERIIRIH SHA-1 EIR? BE2
HEAD X%,

HEAD X2 — 1M FFS5IM (symbolic reference) , ERBHIFAEND . FHBFS5IH, EREEHIGE

B AAFEE— SHA- 1 BE——ER—MEmEMS I BrYIE . WREE HEAD XHHARE, —iRm=3k(]
BRRRPXF:

S cat .git/HEAD
ref: refs/heads/master

WERHIT git checkout test, Git RIGIXIFEH HEAD X1



$ cat .git/HEAD
ref: refs/heads/test

LFANTAIT git commit BY, ZHBLSRANEBE—MERIR, HA HEAD XI5 BFFEMAY SHA-1 EiRE
HARRFE,

R AT AFERARIZ M, AMBEFFE—TELXERGSHKTHILSE symbolic-ref, RILUEBIIER SR
&%E HEAD 5| X BY{E:

$ git symbolic-ref HEAD
refs/heads/master

FE#e] % E HEAD 5| ARE:

S git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

TSI RREN— I A E 5 ARABE:

S git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

wE5|A

AT EANINIYIEE Git W=FEBEXNRER, FLELEFEOF, FEWR (tag object) IFFEEMF—MER
WNE—EBE—IMIZREEER. — . —BIRER, UKk—NMEH. TENXHET, #7E ﬁ%L
BEA-TMERNR, MAR— MR, EEE—TKFABHMNIZEIA——KZERE—MERWR, RFR
HEXMERWRIM E— P ERIFNBFET .

IEY0 Git Z6it RFTIIERVEREE, FERMEIMNE . HIMEMEETE, JURXFSIE— I RENE.

S git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bc96d

Lﬁm?iﬁ NeBRE———TEENSIA. AT, —MHEEFENEER—E, BECIE—IHEENR
, Git ZBE—MRENR, #ﬂi PEIRFEMZFENR, MAREEEARINR. AILUBIEIE—
AWEﬁ RIMEXMEE (-2 EIEE 7 2EEZNE—MHEERE) -



S git tag -a v1.1 1a410efbd13591dbB7496601ebc7a059dd55cfe9 -m 'test tag'

TEHRERIEFMETE R SHA-11E:

S cat .git/refs/tags/v1.1
9585191f37f7b0fb9444f35a9bf50de191beadc2

IMEXTiZ SHA-1 {Bi51T cat-file &5 %

S git cat-file -p 9585191f37f7bBfb9444f35a9bf50de191beadc2

object 1a410efbd13591db07496601ebc7a059dd55cTe9

type commit

tag v1.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -07600

test tag

BATEEER, object FBEHEMIATT THREMAMERZIRA SHA-1 B, ZINEEIENRZE, HEXNRHIFBM

BRI MR ; RA]LSHERRER Git WRITARE, FIW0, £ Git/RIEH, HBE4RERMIIN GPG QA
AIMA—MEIENR, ARYXDINRITT —MrE, AJURE— Git R4 E, ARBIHIT FENGSEKE
XA EREE LR AR

S git cat-file blob junio-gpg-pub

Linux RIZhRASERHFE — P TERR W REIFEN R——B MR ZRIAT XN REFE R B R &ADH 5| Nk
P BYBR 7 N AZIRBD PRI R BI AR R R

iz E5| A

RIS BEIMNE=F3| AL ZmiE5|A (remote reference) o INRIRHFINT — NTIZRRASFEFH 3T EL 1T #E
FIRME, Gt 2R PRI —REXIRENE— DI NE, HREE refs/remotes BR . #40,
{RE]LUARIN—NUME origin BOIZAZRRARE, SAIGIE master DX EE:!



S git remote add origin git@github.com:schacon/simplegit-progit.git
S git push origin master
Counting objects: 11, done.
Compressing objects: 100% (5/5), done.
Writing objects: 100% (7/7), 716 bytes, done.
Total 7 (delta 2), reused 4 (delta 1)
To git@github.com:schacon/simplegit-progit.git
allbef@..ca82a6d master -> master

LB, WIREE refs/remotes/origin/master X, ALK origin IZAEhRASER master 32 FAXY
RZEY SHA-1 {8, MEmb—R5RSEF[/IBIENAM master DZPAXTZHY SHA-1 (&

S cat .git/refs/remotes/origin/master
caB82a6dff817ec66144342007202690a93763949

25| AMDZ (LT refs/heads BRTHISIA) ZEKEENXFNET, ZESIARRIEN. RARLL
git checkout EIEMNMZE5IM, BR Git HASK HEAD 5| BismiZiniZs| A, Eitt, fRKiZFae@Ed
commit SR KEFZIESIA. Git BXEIXiZ5 | BIEFNIEREERZ B LZNZEEENUERSHBERE
#,

BxH

AN EFREIZRE Git RAEFENXNREIERE. Brinlk, sIUETE 11 MTHER—4 MHEXNR. 3 XY
. 3 TRIWKRM 1 MREIR:

§ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341 # tree 2
.git/objects/1a/410efbd13591db0B7496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41bBe614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.git/objects/95/85191f37f7b0fb94441f35a9bf50de191beadc2 # tag
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4bdaece5915caf5c68d12f560a9fe3ed # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671€92 # new.txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

Git A zlib EEXLEXHHAS, MEBRNHLREFEAZARA, FIALEXPHIXE—HIHAT 925 F75,
ETE, BIESIMRFIN—EAXERMRAZES, ULER Gt N—NMEEBMNINEE, ITETFER, Ki1E
B2 BITE Grit ER AR repo. rb XHRIMHR——XB— 1 AR/NIA 22K BYREREE X :



S curl
https://raw.githubusercontent.com/mojombo/grit/master/lib/grit/repo.rb >
repo.rb
S git add repo.rb
$ git commit -m 'added repo.rb'

[master 484a592] added repo.rb

3 files changed, 709 insertions(+), 2 deletions(-)

delete mode 100644 bak/test.txt

create mode 100644 repo.rb

rewrite test.txt (100%)

NRIREFEMRIMITR, FTLIEE repo.rb XHIFNAVEHEXTREY SHA-1 {E:

S git cat-file -p master?{tree}

100644 blob fad49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 033b4468fabb2a9547a70d88d1bbe8bf3f9edod5 repo.rb
100644 blob e3f0941f522629ae358806b17daf78246¢c27cB07b test.txt

ETRIREILUER git cat-file LEEXIMNERESK:!

S git cat-file -s 033b4468fa6b2a9547a70d88d1bbe8bf3f9edod5
22044

I, WHERXITXHE, RAREEREMFA!

S echo '# testing' >> repo.rb

S git commit -am 'modified repo a bit'

[master 2431da6] modified repo.rb a bit
1 file changed, 1 insertion(+)

EEXMERERBIMNR, MBI —EHEBIKRA:

$ git cat-file -p master”*{tree}

100644 blob fa49b0877972391ad58037050f2a75f74e3671e92 new. txt
100644 blob bB42a60ef7dff760008df33cee372b945b6e884e repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

repo.rb N —1M5ZHIELFRANVKIENR, XEKE, RAMIAZE— 400 THXHREMA—THA
A, Gt BSA— 1M REEERIXERS !



S git cat-file -s bB42a60ef7dff760008df33cee372b945b6e884e
22054

RAEE EMEER N LFR2BE. KNYH 22K R, MR Git ARBEREEF—, BRES—TUR
5ZFRTHNERAS, EXRELHF?

FL L Git LB Git RAIMBEEPEFEXRIFAERRBINETAD A8 (loose) ” MWHRIER. B
2, Git ZRARMES MIXENRITER— A “BXH (packfile) ” BI”#HHEIXH, UTETEMES
MK, SRFAEPERSHMBNR, HERFHRIT git ge e, NERATERSE[HITHIEZN, Git#
S, BEIITEEE, (RAILFEIMIT git ge spil Git WXIRHITITE:

$ git gc

Counting objects: 18, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused @ (delta ©)

XM EHERBEE objects BR, MEAMABDHINKREART, SIRHIT —S$HXH:

$ find .git/objects -type f
.git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed
.git/objects/info/packs
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586 .idx
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586 . pack

TR E NI R BRI AIRRIERE | FIISIER R ——E L BIRR T2 B16IR2EY “whatis up, doc?” A
“test content” XFMRAKIENR. BARMSFEITFNEEFRARS, FU Gt AN ENRIEE
(dangling) B9, FRIENWT LI ERNBLLES,

FTHXHEMAIRNEXHN—1RSl, EXHEETNAMXHRETEHRIFMENRIIAT, R3IXHE
BTEXANRBER, RTBIRSIXERAIUREEMEE—MEENR. BEEHNRIBIT gc m<RlEE
ERIXRANLG R 22K, X MIERNEXERIMRE 7K, BT EXNKRELD T X BEE SR =E,

Git RINAMEIXEM? Git ITENRE, SBERGBERANMBENXY, HREREXHEARREZEHNESRR
B RAIUEEAXMH, MERTEMEATETEN, git verify-pack XNMNEKESSHLIHREESITEM
AR



S git verify-pack -v .git/objects/pack/pack-
978e039441f5¢c581011e6998cd0e9e30000905586 . idx
2431da676938450a4d72e260db3bf7b0f587bbc1 commit 223 155 12
69bcdaff5328278ab1c0812ceBPeB7fa7d26a96d7 commit 214 152 167
80d02664ch23ed55b226516648c7ad5d0a3deb90 commit 214 145 319
43168a18b7613d1281e5560855a83eb8fde3d687 commit 213 146 464
092917823486a802e94d727c820a9024e14a1fc2 commit 214 146 610
702470739ce72005e2edff522fde85d52a65df9b commit 165 118 756
d368d0acB678cbebcce505be58126d3526706e54 tag 130 122 874
fe879577cb8cffcdf25441725141e310dd7d239b tree 136 136 996
d8329fc1cc938780ffdd9f94e0d364e0ea74f579 tree 36 46 1132
deef2e1b793907545e50a2ea2ddb5ba6c58c4506 tree 136 136 1178
d982c7cb2c2a972ee391a85da481fc1f9127a01d tree 6 17 1314 1 \
deef2e1b793907545e50a2ea2ddb5ba6c58c4506
3c4e9¢cd789d88d8d89c10737067¢c3585e41b0eb614 tree 8 19 1331 1 \
deef2e1b793907545e50a2ea2ddb5ba6c58¢c4506
0155eb4229851634a0f03eb265b69f5a2d561341 tree 71 76 1350
83baaeb61804e65cc73a7201a7252750¢c76066a30 blob 10 19 1426
fa49b077972391ad58037050f2a75f74e3671e92 blob 9 18 1445
b042a60ef7dff760008df33cee372b945b6e884e blob 22054 5799 1463
033b4468fab6b2a9547a70d88d1bbe8bf3f9eddd5 blob 9 20 7262 1 \
b042a60ef7dff760008df33cee372b945b6e884e
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a blob 10 19 7282
non delta: 15 objects
chain length = 1: 3 objects
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586 .pack: ok

b4k, 033b4 XMEHENER (Bl repo.rb XHFRIE—higds, MRIFEIZFHIE) 5IH 7T HIENR bo42a, A
BXHHNEZ TR, s LHERBTNE = ETHRZ TINRESXHFHA/)N, AJUEE bo42a SAT
22K ==[8], i 033b4 NG IF T, AFEBNMAET, ETRETERE T XHRE, MERIIEHMRER
MmeEUERANREFN—XBENKREAER TEERE X &R

R Z A ZRIRAI LUK EHTE. Gt NESBINCERITEMITEUTETE, SRR LM FohhiT
git gc aRLEXAM,

51 A

PeH, RINELEAI—ERINTIED ZEIAMS | BB SRR HH, EXMIREFTUEES, RIRIRHM
TREBFE—NEIZRAE:

S git remote add origin https://github.com/schacon/simplegit-progit

ERELZERRE . git/config XERHRM—NNT, HEEPIEETZREZERNRIT (origin) « URLH
— N ATFIREURIERSI A (refspec)



[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

SRS REB— LR + SHEMEEGN <sre>:<dst> 4L, HF <sre> 2—MER (pattern) , X
RIIZRAEFRWSI A, <dst> ELIRIZES | BERMANNAUE, + 55K Git BMEEARERENIE R T
Z (&%) E#sIMA.

FINBERT, 5|BAFMISH git remote add s BohER, Git JREXRSZ 23 refs/heads/ FTEHIFIESI

B, HEEEANIXHMA refs/remotes/origin/ #. FLL, WIRARSZBEE—1 master 9%, FHATATLL
EAHIE S FEX AR RIGRIZS S ERRRIER:

$ git log origin/master
S git log remotes/origin/master
$ git log refs/remotes/origin/master

FEN=1a<SERAMERE, FR Git=IBE( &Y Bk refs/remotes/origin/masters,

SNRAALL Git R RABULIZR master 3%, MABAEDX, ATLUE (5IAMERY) KEF—ITEHRAN:

fetch = +refs/heads/master:refs/remotes/origin/master

XA HINZIEIZMRAER git fetch BRIERVEIAS I ARG, WMRBERELERIFERNITRBRIE, i1
UESRLITIEES | BHltE. EERIZEN master DZHEIAHAY origin/mymaster 232, ALUETT:

$ git fetch origin master:refs/remotes/origin/mymaster

RBATLHEEZ 3| A, ES<L1TH, MALUIRRINTHA NS N 2!

$ git fetch origin master:refs/remotes/origin/mymaster \
topic:refs/remotes/origin/topic
From git@github.com:schacon/simplegit
I [rejected] master -> origin/mymaster (non fast forward)
* [new branch] topic -> origin/topic

EXNMIIFH, X master DXBVHEBURIFRIES, HAERZ— A UIRHERSIA. 1A LGEIES I RS
ZAHERE + SHKREZIZMN,

R R AR ECE X s E S A TIREUE (RIS | BAlAS. SIRBTEEIIRENTEREHE master #



experiment 7332, AW TIHIT:

[remote "origin"]

url = https://github.com/schacon/simplegit-progit

fetch = +refs/heads/master:refs/remotes/origin/master

fetch +refs/heads/experiment:refs/remotes/origin/experiment

KA R PERE @I, PTG FTEXEFERS|BMIEEARSER:
fetch = +refs/heads/qa*:refs/remotes/origin/qa*

BEMTUERmRTE (HER) REFEMUBHN., RIME— QAR, MiNEET —R703Z, FEHR
QBEIRE master A QA FIRARFIE DX MA R DEMER DT, BARTUERNTEE:!

[remote "origin"]

url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/master:refs/remotes/origin/master
fetch = +refs/heads/qa/*:refs/remotes/origin/qa/*

MRTENTHERRESR, B QARMERSX. ARARMEEDZ. SMEIEEH BETRED X LR
5, fREARILAGXAF (TE4ciH) AXEDZEEZENGRTE, FEHE,

5| FA¥IAEHEX

& EEXFMEIZR AR E AR EEFRI5 | B EARE, B QA HARAI N ZMF 1890 TMANIZIE
BY qa/ spR=(EE? Ffl]A] LUEE 5| B HEER T MES.

IR QA FPAKBIEA(]HY master S ZHEIXEIEIEARSEZ 23AY qa/master 9% £, AILUETT:
S git push origin master:refs/heads/qa/master

WMRMIFBE Git ®XIZE1T git push origin BVERG EEXFHE, S UTEMIIMEE XXHFARIM—% push
&:

[remote "origin"]

url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

push = refs/heads/master:refs/heads/qa/master



IESORIA FrgtHRY, X=ik git push origin BRIAEZHM master DX FITIZ qa/master 9%,

FR5 1 A
{RIER] IAMBBHZIN T RIS IEiT 3| FIAUAE MIZ A2 AR S5 28 LIRSS 1A

S git push origin :topic

EHR3IBAE (B9IE) & <src>:<dst>, Bl LRGSR <sro> B3, BREMTRIARS topic H3
EXNEE, BARRBRE.

AT\)
Z iy

Git J LRI i EEMN A NERAEZ EERESE: “I0 (dumb) ” thi¥Fl “EBEE (smart) 7 Hhile. AT
SRR R 5 XM YIS E 75 2o

P 13
INRREEGIR—MET HTTP il sk, —RIMEXFER TERNRRIML. X MM LR

M M i, RRANEELRIER, RSHAFEEHX Git FENMRE; MBIER—RFI HTTP B GET
BR, XMERT, FF I LUERTHARS I Git BERE.

REBLZRMEAMMNT . ERAMMNMRAERERIEZ2EMMNENL, FIUKRSHGIt
NOTE SR EE (BRETRNEAN) MIBLERE, — KRBT THRRINUEREEDI, K=
EREHITNE.

LEEAT@E simplegit AR EREE http-fetch BIEEE:
S git clone http://server/simplegit-progit.git

EMBE—HERENE info/refs X, XX EE update-server-info sp¥EMB, XUHERET
EFERHTTPERE, HIIREIREN post-receive HFHIREA:

=> GET info/refs
ca82a6dff817ec66144342007202690a93763949 refs/heads/master

W, RGEIT —DIZiE5| B SHA-1 ERVFIR. ETR, REWME HEAD SIBRMH A, XFRMAIETETEM
BN ZFEEHE TEERIAS!



=> GET HEAD
ref: refs/heads/master

X PRTETTRHNENE, REERE master 7732, XBY, REBIUAFRBHLET .. EAREM info/refs X
PR EIRY caB82a6 RN RFIARY, FrLURR B B ERIRINE !

=> GET objects/ca/82a6dff817ec66f44342007262690a93763949
(179 bytes of binary data)

fRERE] T — PR ——XB—MERS IR UMBRE R FIINSR, RIFEIERFHS HTTP GET i5KIREXA, R
AJLAGEA zlib SREEE, RFREKER, EERXIERHAS!

$ git cat-file -p ca82a6dff817ec66f44342007202690a93763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bch608e1e8451d4b2432f8eche6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -07600

changed the version number

BTE, MEEBREHE IR, — 1MWK cfdasb, EEEERIINRRERERZINKRFAEEDNAS, 5
— T EREHIRIESR 085bb3:

=> GET objects/08/5bb3bch608e1e8451d4b2432f8eche6306e7e7
(179 bytes of data)

XIFFEG TIRE T —TMERX R BB R

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

IR ——FERX MY RERS HHR UMBBIN RFE, FRLURFET —1 404 MRz, RRTE HTTP AR50
REREZNR. XA/ AENER—X I NREAEEEAREAERR, IETEXHER. GitsBL
W EFRRYIHEE AR E:

=> GET objects/info/http-alternates
(empty file)



WMRXRE T —MEEERAE URL B9%5%, A Git

M EPBLEHAOEMBIE NI RN G ——XB—MEe i RET B R EXN R AT ERENGT 55, Am, EX
M Frh, REFIHITBNEBRREE, FIURAEENNREEEENEXHS, BERERSIHEWLERTHA
B, REEIKE objects/info/packs X, XEEmE—MEXHFIR (BEHEEIHNIT update-
server-info FrERBY)

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835.pack

RSBHEIE—TEXH, FRURENNREANETER, ERMABLANEEHNRSIXHLURKIN BIERSHES
NMEXH, XUEREAN, ARAXEFRHAIUNEMREENNREEH— M EXHEm:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.idx
(4k of binary data)

REMEZXNEXHNERS], RAUEERENNRESEEA—RARSIXHIIE T XM EXGFrE S RFR
BWRH SHA-1{H, MZNREETEXHFNRIEZE, RENKRMERXE, ETFERMERMENEX !

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.pack
(13k of binary data)

HIEFBE TIROINTR, (A MASERIER L8, SINSBBEX MR TENaXERE, FUFR
RSSERSHERES THT. Git £FFFHA THH HEAD 3| AFAE@M master HRIGHEITIEE R,
EHHEMY

ME iy B AR B BB R RS, BERREME P IRRRS In & XHIE. SN ER BREESENGE, B
EREERSHEIT—T#HE, MXBRE Git WEREZA——ErLURRAIE, BREFIRETANEEF
24, AREEREENEX M, SHARAHEZERTEHE, SN105 05k LEM TEHBE.

LEEIE

N7 EEHIEE R, Git A send-pack #l receive-pack #i2, BITEZF IR ER send-pack HiZEE
BZimiziTh receive-pack #ig,

SSH

2SRy, EMBEAMS git push origin master BY, origin 2HEETF SSH XA URL FRAE X

B, Git =I&1T send-pack #12, ERET SSH EZRHIRSS 2. ESRHET SSH ERSIHHITHRS, F
BROXFE:



S ssh -x git@server "git-receive-pack 'simplegit-progit.git
00a5ca82a6dff817ec6614437202690a93763949 refs/heads/master report-status \
delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1+github-607-gfbad4628 delete-refs

0000

git-receive-pack MR BIANEMBENE— 18| BLAE—ITHN ——EXMIFH, SLRE master &
THEW SHA-1 B, F—1TMNAHEET —MRSBIHEINGIR (XER report-status. delete-refs
M—LEHTH, SEEFPIRIIRAIE) o

B—1TU— TN/ EFEFR, BATERRITHKE, REEIE—1TLL005b 718, XE+H/N#HGIFRTR
91, EMREFE—1TH 91 F1. F—17LL003e {248, tBFLZE 62, FIATEZFEIRI 62 F T, BT—1T=2
0000, {TARSIHETTR T K5I ATIFRIE.

MEEMETRSIHIVRE, REY send-pack HESHIMMPLRRIZREEFIABERSHEEN, send-
pack =&EX receive-pack XREERSEMNEN5IH. BMIF, MNRIREFEEH master £%, #B
100 experiment 93, X send-pack BHIRRIF S BEGXHE:

0076caB82a6dff817ec66f44342007202690a93763949
15027957951b64cf874c3557a0f3547bd83b3ff6 \
refs/heads/master report-status
006c00000VBVVVVBOVVVBVVBVBOVBVBNVBVBOVBBRBVLO
cdfdb42577e2506715f8cfeacdbabcB92bf63e8d \
refs/heads/experiment

0000

Git e NE—MEEFMNSIBAE—TEHIE, S15Z21TKE, |HSHA-1{E, # SHA-1 B EEMSIA,
FE—1THEIETEFIENEEN, XEMEH 0 SHA-1 BRTZANEEEX 5| A—RAFEERIMFHH
experiment 5|, MIFRSIAEY, KEBEERNER: AU SHA-1{EE2H 0.

BETR, BRRSLZE—NEXH, EEETHERSHESENTR. &G, RSHUKD (EK) W
RZ:

0BBeunpack ok

HTTP(S)

HTTPS 5 HTTP M8ELER, BRTE “BF dEEAEN, HtESBM. EEEM TEXMEKRFRR:



=> GET http://server/simplegit-progit.git/info/refs?service=git-receive-
pack

001f# service=git-receive-pack
00ab6c5f0e45abd7832bf23074a3331739977¢c9e8188 refs/heads/master report-

status \

delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1~vmg-bitmaps-bugaloo-608-g116744e
0000

X5 T B IHMARSIHIE —REIERIR, B TIREPIRAES—MNMER, XRE—1 POSTiEK, XMAES
FEE 7T git-upload-pack IRIHAEIE,

=> POST http://server/simplegit-progit.git/git-receive-pack

XA POST iEKRMINA R send-pack RHEMEREN 4. BRSIHEWENEREMERE L B IIE K KA
HTTP MERZ,

THEE

HIRETHEER, fetch-pack fl upload-pack HIEFUEEAT. BFIRELE fetch-pack #ig, EEE
iimAY upload-pack #Hi2, UNEESLEREIE.

SSH

WNR{RiE@E SSH ERIMENINEE, fetch-pack 2EXFIETT:

S ssh -x git@server "git-upload-pack 'simplegit-progit.git

7f fetch-pack &E#E, upload-pack £REIEMUTENAR:

00dfca82a6dff817ec66144342007202690a93763949 HEAD multi_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed symref=HEAD:refs/heads/master \
agent=git/2:2.1.1+github-607-gfbad4028
0031fe2409a098dc3e53539a9028a94b6224db9d6abbé refs/heads/master

0000

X5 receive-pack WMLNRBIN, EEXEFRBEEMNENZEREN. MEEXEEE HEAD 5|BFIEERAR
(symref=HEAD:refs/heads/master) , X#FMREFHHRITHERIE, EMSMEZKET 4.

XBE, fetch-pack #HIZFEBECHCFHABENNSR, HMN “want” MEFBEHWRE SHA-1E. EXZ



KX “have” MPFRBEBRBHIIXRH SHA-1 B, EIIRNRGE, EXZKRE “done” LUEKI upload-pack
HIZO U R X R R RIE N 4!

P03cwant ca82a6dff817ec66t44342007202690a93763949 ofs-delta
0032have 085bb3bch608e1e8451d4b2432f8echeb6306e7e7

0009done

0000

HTTP(S)

MEVR(ERVEFFEM N HTTP 15K, F— T E2mMNM I FER R &I GET 35K

=> GET SGIT_URL/info/refs?service=git-upload-pack

001e# service=git-upload-pack
00e7caB2a6dff817ec66f44342007202690a93763949 HEAD multi_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed no-done symref=HEAD:refs/heads/master \
agent=git/2:2.1.1+github-607-gfba4028
003fcaB82a6dff817ec66f44342007202690a93763949 refs/heads/master

0000

XFNiBE SSH #H git-upload-pack RIFEMEMEY, EBEREZNEHIERIENE— N EIMEYIEK:

=> POST SGIT_URL/git-upload-pack HTTP/1.0
P032want Pa53e9ddeaddad63ad106860237bbf53411d11a7
0032have 441b40d833fdfa93eb2908e52742248fafBee993
0000

X MaHRNEEMAE—FR. XMERNENEE TRRENEXM, HEEMIIER K.

B

X—ENEEEMIVE—MER. FRNIEERSHEEHFE, BEmulti_ack 8 side-band, ERXLE
NBAELBETABRER. HNABERAMERETFIRNRSHZBNEARTEIRE; NRTFTEEZSRAEX
iR, fRE]LAZA Git BYIRAES,

HIPSIIRIRE

BHEHE, MMBENCEHTEE - HENEHNERELRER, HENSANECEHITEE, HEMERZKHA

Bo XNNTTRENMEBXLERRFR—ERT,



A

Git SN EMHBNEIT— MM “autogc” BB, AZHIER, XM LHASTERR. AW, NRE
AEMBWNR (FEEXHFPHINR) HEXZEXH, Gt RET M8 git gemd. “gd” RXRILEK
B, XPMBLEMUTER. REFRMBMBENKHBEITREREXHF, B2 MEXHEHA—IKRIEX
, BERSEARIEREXIFREN R,

A UG T E—FF 01T B ephikEu:

$ git gc --auto

MG LR, XPMHLTEEHASTERR. KAFE 7000 MU EMMEXT RIS 50 ME XA EE
it Git BEI—REIEH gc <. RATLUEEIE gc.auto 5 ge.autopacklimit BYIRE RN LEEE,

gc F2MHA—HEZTEMRIS I BE— T RIRE M. RN EEESUT A SIRE:

§ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/v1.1

MRIFHITT git gec @<, refs BRAPBAEBEXEXH, ATHRIEME Git ¥ EN1EhEIER
.git/packed-refs I, FLGXHF:

§ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
cacBcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
cacBcab538b970a37eale769cbbde608743bc96d refs/tags/v1.0
9585191f37f7b0fb9444f35a9bf50de191beadc2 refs/tags/v1.1
7"1a410efbd13591db087496601ebc7a859dd55cfe9

MRIREFH T5IA, Git FASBHX N, MEM refs/heads BIE— NI, AT IREIEESIBMLE
i SHA-1 18, Git =B%TE refs BRPERISENSIH, AEHEE packed-refs XHHEH. FrLA, WRR
£ refs BRHEAE—1 5|, ABAETHIFE packed-refs XHH,

ARZIXHNRE—IT, ESU N ke XTHESRTEL—THREENENRE, B—1TEMEREIERA
BRI,



HERE

EfREER Git BHR, {RAIBERTINER—RIER. BEXEENIREGBIRT EETFNDX, ER&EEHA
REREX NN, THEEEET —1M0%, BF TIMBENRER. NMRXERBELLE, ZNAEKEIIR

Yt 3ZIE?

TENFFREZEEMINIXECEFRR master D% E—NMERVRSE, LUEFRMEERNER, B%, LEKIE
BIRNEEREETAMT:

S git log --pretty=oneline
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7c92262719cfcdf19a added repo.rb
1a410efbd13591db067496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde668743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

IME, TNV master PEEEEINE=RIRER:

S git reset --hard 1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD is now at 1a41@0ef third commit

$ git log --pretty=oneline
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde668743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

METEHIRMMERBEZEKRT - REDZIEAXERT, MBERRHEE—RERD SHA-1 AEIEBIN—M &6
ENDX. Bl IMENREIRE—RIVERR SHA-1 - BEMITHREFERT, 15?2

&AHE, WERERANSE, BEA—180M git reflog TR, HRETTIIER, Git SBARMIZRE—RX
fREXZE HEAD I EMH, B—RIMERHAL D%, 5IAASHSHKERH. 5IAAE (reflog) LAILLED git
update-ref a8 EH, IlE Git 5|1H BRIEAX M aLMARREER SHA-1 WES NI BXHFRER
Eo REIMEEREHEBEHIT git reflog LR TRIRBEMIHA:

$ git reflog

Ta410ef HEAD@{O}: reset: moving to T1a41@ef
ablafef HEAD@{1}: commit: modified repo.rb a bit
484a592 HEAD@{2}: commit: added repo.rb

XERUEHNELOHIMRIER, AMALEEBEZHNER. ATEETHNESEMER, HITAIURKT
git log -g, X ap¥anERSHBmLSIARE.



$ git log -g

commit 1a410efbd13591db87496601ebc7a059dd55cfe9
Reflog: HEAD@{@} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date: Fri May 22 18:22:37 2009 -0700

third commit

commit ablafef80fac8e34258ff41fc1b867c7602daa24b
Reflog: HEAD@{1} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date: Fri May 22 18:15:24 2009 -0700

modified repo.rb a bit

EERTEMBMNMEMRERNIER, MElLUEIRIE— NS ZIERAXMERRKMEE, B0, fRelleli@
—N& R recover-branch B9 ZIEAEXMER (ablafef) :

S git branch recover-branch ablafef

S git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7¢c92262719cfcdf19a added repo.rb
1a410efbd13591db087496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Rig, MEB—1RA recover-branch DX 2R master X BEEMAMS, B—RESFIFIIER
AIEA T, ETE, RIRFEELNVRERAAFELERERAESIAEED - BT LUE TR recover-branch 4
S HMERS B B EFRENXIE . MEFRIRREX A ERDZIEAT :

S git branch -D recover-branch
S rm -Rf .git/logs/

MT5IAASHRIEERIE .git/logs/ BRH, REMEBLRAESIBEET .. X ZMAMERRERR? —H
AREMEM git fsck KATER, ReEHIEENTEL, NRERA— ——full EINETE, ESERE
THIERBEREMNRIEANTR:



§ git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670466b4b4aece5915caf5c68d12f560a9fe3e4
dangling commit ablafef86fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9a58f6cf6f2804eeac9fBabbe9631e4c9
dangling blob 7108f7ecbh345ee9d0084193f147cdad4d2998293

EXMIIFH, REJLIFE “dangling commit” FEERERAVRSS. IMEIRA AN ZaEE G ERE X
MER, ERMERIN—MEEX MERN .

BERIIR

Git B RZE=EMINEE, EREP—MFMSSENE, git clone I THENNENGSE, SFES—IXMH
BE— T hids. MRFIENARBEHZSRABIBAXRL, BN Git HEERURERFEIMEE. FAMm, W0
RENAEZRRTERNT —MARAERIAREI M, BMEMREX N XAHEMNRBERERT, SRR ER
RN THXPNAX . ZFAIUIFEXNANE, BRARXNXAHEREFEFERN, ERXKEERE,

HR:iE#% Subversion ¢ Perforce €FEE) Git VBT R, XEB—MTENRIE, EAAXLERFEFRAHATEH
FRERAEXH, PRl s RenEbik . IRIFMEMBREIZ S RFTEE Git BN RILEELL T
HANKE%Z, BAMHAEERINHBIFXLE AR,

B XMEFHERAEMEERIF TN, ESMROTUERTEHF— I A4S ARBHHNYRFIRES
B—RIER. WRIFAESNECER, EEAAFBRETXERI TIFMPITXMERE, BAKASHEMRE -
BN, ReFUERIFAEBITIEAE M FE 2R AR R BRI RIS Lo

NTER, BRI —IAXHENRCER, HETREXPRRFE, HERNFERIE, HREME
FEpok AMPR. BT, AM—PAXHEICER:

S curl https://www.kernel.org/pub/software/scm/git/git-2.1.0.tar.gz >
git.tgz
$ git add git.tgz
S git commit -m 'add git tarball’

[master 7b30847] add git tarball

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

create mode 100644 git.tgz

W - HSEX P HEHAFEX T EARNEEX H. MERITEEBREF:



$ git rm git.tgz

rm 'git.tgz'
$ git commit -m 'oops - removed large tarball’
[master dadf725] oops - removed large tarball

1 file changed, © insertions(+), 0 deletions(-)
delete mode 100644 git.tgz

WE, AT gc REBWIEELRBT ZL=E):

$ git gc

Counting objects: 17, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (13/13), done.
Writing objects: 100% (17/17), done.
Total 17 (delta 1), reused 10 (delta 0)

R BT LAAT count-objects ML RIRRNEE HBATEIA/N:

$ git count-objects -v
count: 7

size: 32

in-pack: 17

packs: 1

size-pack: 4868
prune-packable: @
garbage: ©
size-garbage: ©

size-pack RHEIERIRIREVE S LA KB HENMIITERAN, FRUMIRAL AT SMB B=(El, E&Rig—XIiE
R, AT AR 2KB- 22, MZEIBVRZFBRXEHFTEMDLEFEIRE. 8—RBEAREXNCEN,
LI R A R SMB RREXMARIE , REFEREIMEAIN T — MR M. MAERIL AR
BRI o

BARMBIREIE, E4FH, (FELMERMINXMHT . ERRIKIMAAMIE; ZINAH NS EmpEs
SR TMEZH=E? MRIFAIT git gc 8%, FIBINSRERBA—TMEXHF, RAJLUETIETT git
verify-pack 8%, ARNHHABTHNEZT EIXHRD) #ITHF, KMHHZ DA REATLRKX
TEHLHPITERBIEERES tail <, AARIBERIFIEREHN/LTRTR.



$ git verify-pack -v .git/objects/pack/pack-29.69.idx \

| sort -k 3 -n \

| tail -3
dadf7258d699da2c8d89b0B9ef6670edb7d5f91b4 commit 229 159 12
033b4468fab6b2a9547a70d88d1bbe8bf3f9eddd5 blob 22044 5792 4977696
82c99a3e86bb1267b236a4b6eff7868d97489af1 blob 4975916 4976258 1438

REJ AR N AN R HIMEROLERVERES: S 5SMB =iE, ATHRBEAREM XM, AILER rev-
list 83%, BIVE EERHNERZEEHR PRI, NRIREE --objects B rev-list @<,
EMRFIHFERIZH SHA-1. HUEX R SHA-1 M5 e EXRERRISFIRIZ. PILMER e <R HIRrY
PEXNRIE T

S git rev-list --objects --all | grep 82c99a3
82c99a3e86bb1267b236a4b6eff7868d97489af1 git.tgz

W, MRAFENIEREIRPBERX N, ERU TSR B EERPLER XX N4 E o Eh:

$ git log --oneline --branches -- git.tgz
dadf725 oops - removed large tarball
7b30847 add git tarball

WMTE, RANETE 7b30847 1IRRXZIGHIFTEIRAEKM Git HEFREBMFX N, AT HITXNRME,
EFH filter-branch &%, XM E EEHE PHERT:

$ git filter-branch --index-filter \

'git rm --ignore-unmatch --cached git.tgz' -- 7b30847*..
Rewrite 7b30847d080183a1ab7d18fb202473b3696e9f34 (1/2)rm 'git.tgz’
Rewrite dadf7258d699da2c8d89b09ef6670edb7d5f91b4 (2/2)

Ref 'refs/heads/master' was rewritten

--index-filter EMEMFE E5HE FIREIMIA --tree-filter EM, FEAXMEMHALRSILGSE
BERTERERE LR HIX Y, MREBHNEEEFEXHRS|IFHIXH,

fROTER git rm --cached LB, MAREIEM rm file BEr< - RAREEMRSIFEER
e, MARHEET, T —1MRRAREE - Git EiTIiIEEN, HAFINHS METRAZI#EESR, LU
HERIFER, WRERIE, (REALUBE --tree-filter EIREMBEHFNES. git rmaa<TH
--ignore-unmatch EMEIF < MRZHAMBFHRDNAFEFEN, FRRER. &E, £H filter-
branch EBREE B 7b30847 123X LIKMFGE, WmE@X M@= E/tsE. BN, XML MRIBIERE
G, FRHETFSTUERIE,

RNASEFFABREESXIBIXHRISIA. A, RESIABEMIRE .git/refs/original @ filter-



branch
BRI | B EEEN XN HNSEI B, FrURBAZBReENIRAEENITEHIEE, EERTETTER
BREAEEIERABLEIRIER VI FTRISCH

$ rm -Rf .git/refs/original

S rm -Rf .git/logs/

$ git gc

Counting objects: 15, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (11/11), done.
Writing objects: 100% (15/15), done.
Total 15 (delta 1), reused 12 (delta 0)

HNNEBEME T ZL=0E,

$ git count-objects -v
count: 11

size: 4904

in-pack: 15

packs: 1

size-pack: 8
prune-packable: @
garbage: ©
size-garbage: ©

ITENEEARNTREIT 8K, tb5MBIFR%Z, AILUIM size WEELH, XNAXEEERINEIIRSE, Hi
BHK, BEREAFASEHEFIZETRNRERHI, XARRKREEN, NRENEERRTE, TLLUESE
--expire &MY git prune LKL MBIRILNITR:

S git prune --expire now
S git count-objects -v
count: @

size: ©

in-pack: 15

packs: 1

size-pack: 8
prune-packable: @
garbage: @

size-garbage: ©

RTE

Git SR7E—1 bash shell Fiz1T, HEH—LL shel| FIRZERREECHIETHN. BIYE, MEEIZH4



URENIELL Git REBMABENHSAEETRER. XERZFILFER Git
HRTE, BRNSINEENIED.

2RITA
BBRIEF—H#, Git WEMTHRRTIAHEEE.

GIT_EXEC_PATH RFE Git ZIMMXENFIEF (Rgit-commit,git-diff &%) . {REILAA git --exec
-path REFHFNIKE.

BEAZERENHONE XTMEE (XZHEFRAHKHE) , X2 Git ENER/EEXHNMG, MRIFEBE
— NEELBEENEIENEEMR Git, (RAIUTEEHERR Git B9 shell BERE &= HOME 1% &,

PREFIX B3, BT AT RAERFIMNEE, Git7E SPREFIX/etc/gitconfig EUESH.

WMRIZE T GIT_CONFIG_NOSYSTEM, MEZHARAAKLINEEXH.,. XERAREFZWTIRNGS, MIRXTET
MR ERRHERE Ao

GIT_PAGER ITHIESM T LERZTIHENRER. IRXNMEHIRE, Fi=HF PAGER.

GIT_EDITOR HAFZERIE—LENAX (LR ER) B, Git 2BRIX N REiEss. WRZEE, MsH
EDITOR,

hRAs L B
Git A T LN EERIE TIN5 L AR AR E

GIT_DIRZ .git BRMUBNMRXNMEERE, GitRBERMZFERALEHK .git BR, BFFK~5
/o

GIT_CEILING_DIRECTORIES Z#I&EH .git BRM1T R, MRMRIAEMEBEENE R (NI LR
BT MLEEREIAIER) , fREJRERAEIL Git REafEEEiH, LHEHRZ shell WERART Gito

GIT_WORK_TREE RIF=hr AR TIEE RAVIRIRZINRIZIEE, #AEM SGIT_DIRMNRBR.
GIT_INDEX_FILE B2R3IXHMEBE (RBEIF=HRAESR)

GIT_OBJECT_DIRECTORY ARIERE .git/objects BRHIE,
GIT_ALTERNATE_OBJECT_DIRECTORIES — 1B S EIRVFIZR (BBTNEIU /dir/one:/dir/two:.) XS

K Git EIFE A3 A7E GIT_OBJECT_DIRECTORY BERHFHNR.INRFRERZIMBBEHERNETHNANMY, X1
B] LU AR BRI Z &1,



BB ERR0

FE “pathspec” RISfFE Git PIIMIEERE, SIHERMTNER. IR .gitignore X,
ITEHWEARE (git add *.c) o

GIT_GLOB_PATHSPECS and GIT_NOGLOB_PATHSPECS 1543 @R fF X IR MNP ZRINTT . TR
GIT_GLOB_PATHSPECSIREN 1, BEEFARMABERFT (XZ2HINEE) ; WNER GIT_NOGLOB_PATHSPECS i&%
BA 1BREANLRETE,. RRE *.c Rl XH#EE ““. BIXH, MARU .c EEMNXMY., ReJLUTE
BNRZRMEEA :(glob) 8¢ : (literal) FERBEXMECE, 0 :(glob)*.c,
GIT_LITERAL_PATHSPECS ZMA FEMMMITH,; BREMTEARER, sikEstmFeER,
GIT_ICASE_PATHSPECS iLFR BRI IR IR BRI K/ NE,

PR3

Git IRRXM R BE RGEH git-commit-tree K58, git-commit-tree AXEETEETEN
SRR, (NEXEEREEACRIMENE,

GIT_AUTHOR_NAME @ “author” FERHIAIEMRZF,
GIT_AUTHOR_EMAIL @ “author” ZFEXBEVHRH
GIT_AUTHOR_DATE @ “author” FEXRHYETIE)Ef,
GIT_COMMITTER_NAME 2 “committer” FERIRIIEMZF,
GIT_COMMITTER_EMAIL @ “committer” FEXRYEBHF,
GIT_COMMITTER_DATE @ “committer” FERRVBT|E]E,

NR user.email RBEE, MSAE EMAIL IEERVERHEHLL, MR XN WEBIRE, Git #LELCLREAR
SRPMENR.

i

Git /A curl FEdE HTTPR MM 1E, FiLL GIT_CURL_VERBOSE &1k Git B RFIEEBB NEEERH
B, XBEGSITHRITcurl -vEFRZ,

GIT_SSL_NO_VERIFY &iF Git RRILIE SSLIFH, XEBLENEEZTEN, HIIRA— " BSEINIIEE
T HTTPS Rt Git BRSS, TEIRIEEREIE Git RS2, LB LTEREMIER,

MR Git IREEMEETF GIT_HTTP_LOW_SPEED_LIMIT T %, HHBE#F4 GIT_HTTP_LOW_SPEED_TIME
UL EBIBYE], Git SR MREE, XEESERE http.lowSpeedLimit A http.lowSpeedTime ECERY
B,



GIT_HTTP_USER_AGENT & & Git TEi8d HTTP BB B ZIRY user-agent. BRIAMERMATF git/2.0.0,

LS H

GIT_DIFF_OPTS XM EREHERTF 7 BMENEZRF -u<n> 5 --unified=<n>, FAXREHIE git diff &<
hETRRIRBITE

GIT_EXTERNAL_DIFF AXE& diff.external ELEME, MNMRIZEE T7TXME, HHITGitgit diff
B, Git 2IARIZIER.

GIT_DIFF_PATH_COUNTER 1 GIT_DIFF_PATH_TOTAL ¥F GIT_EXTERNAL_DIFF & diff.external g
ENEFER. IERIMME—RIIXERHBNEBWLERE (M 1HR) , BERTESHXXGNEE

GIT_MERGE_VERBOSITY iTHi# )35 H R EH. AFHES THEIXLE:

- 0 AR, FRTARERSE—THIRER.
- 1 RERAR,

- 2B,

- 3 BREARERERBEBIX .

- 4 BRAMERIPRA BRIZ,

- 5 BRIFARTIRIHGE R

BUAMER 2.

18 ELIE# i Git EEMI A6t WE TS ERNBEES, TRESHNARIBTIF, KT R
FREIN T

“true” , 17,8 27 - IREREHITEINREE IR,

- DU/ FRRREXTRE R - IREMH SRS RIAR N X o

GIT_TRACE iTHIEMEIEEE, SHAERTHEHE L. THRENEEEEZBNEFAMEMFERNER,



S GIT_TRACE=true git lga

20:12:49.877982 git.c:554 trace: exec: 'git-1lga’
20:12:49.878369 run-command.c:341 trace: run_command: 'git-1lga’
20:12:49.879529 git.c:282 trace: alias expansion: lga =>
'log' '--graph' '--pretty=oneline' '--abbrev-commit' '--decorate' '--all’
20:12:49.879885 git.c:349 trace: built-in: git 'log' '--
graph' '--pretty=oneline' '--abbrev-commit' '--decorate' '--all’
20:12:49.899217 run-command.c:341 trace: run_command: 'less’
20:12:49.899675 run-command.c:192 trace: exec: 'less'’

GIT_TRACE_PACK_ACCESS £#liA 0T B8 X HHREEEF— N FEREMRIFRNITEX S, EZMEXHR
BE:

S GIT_TRACE_PACK_ACCESS=true git status

20:10:12.081397 shal_file.c:2088 .git/objects/pack/pack-
c3fa...291e.pack 12

20:10:12.081886 shal_file.c:2088 .git/objects/pack/pack-
c3fa...291e.pack 34662

20:10:12.082115 shal_file.c:2088 .git/objects/pack/pack-
c3fa...291e.pack 35175

# [..]

20:10:12.087398 shal_file.c:2088 .git/objects/pack/pack-
e80e...e3d2.pack 56914983

20:10:12.087419 shal_file.c:2088 .git/objects/pack/pack-

e80e...e3d2.pack 14303666

On branch master

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

GIT_TRACE_PACKET {THMSZi2EERFIMEREE R



S GIT_TRACE_PACKET=true git ls-remote origin

20:15:14.867043 pkt-line.c:46 packet: git< #
service=git-upload-pack

20:15:14.867071 pkt-line.c:46 packet: git< 0000
20:15:14.867079 pkt-line.c:46 packet: git<

97b8860c071898d9e162678ea1035a8ced2f8b1f HEAD\@Omulti_ack thin-pack side-
band side-band-64k ofs-delta shallow no-progress include-tag
multi_ack_detailed no-done symref=HEAD:refs/heads/master agent=git/2.0.4
20:15:14.867088 pkt-line.c:46 packet: git<
01f20ae29889d61f2e93ae00fd34f1cdb53285702 refs/heads/ab/add-interactive-
show-diff-func-name

20:15:14.867094 pkt-line.c:46 packet: git<
36dc827bc9d17f80ed4f326de21247a5d1341fbc refs/heads/ah/doc-gitk-config

# [.]

GIT_TRACE_PERFORMANCE i=H14 RERIBERVHEITEN, W ER T8 Git ds AR EERAETIE],

S GIT_TRACE_PERFORMANCE=true git gc

20:18:19.499676 trace.c:414 performance: 0.374835000 s: git
command: 'git' 'pack-refs' '--all' '--prune’

20:18:19.845585 trace.c:414 performance: 0.343020000 s: git
command: ‘'git' 'reflog' 'expire' '--all’

Counting objects: 170994, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (43413/43413), done.

Writing objects: 100% (170994/170994), done.

Total 170994 (delta 126176), reused 170524 (delta 125706)

20:18:23.567927 trace.c:414 performance: 3.7153496000 s: git
command: 'git' 'pack-objects' '--keep-true-parents' '--honor-pack-keep'
'--non-empty' '--all' '--reflog' '--unpack-unreachable=2.weeks.ago' '--
local' '--delta-base-offset' '.git/objects/pack/.tmp-49190-pack’
20:18:23.584728 trace.c:414 performance: 0.000910000 s: git
command: 'git' 'prune-packed'’

20:18:23.605218 trace.c:414 performance: 0.0179726000 s: git
command: 'git' 'update-server-info'

20:18:23.606342 trace.c:414 performance: 3.756312000 s: git
command: 'git' ‘'repack' '-d' '-1' '-A' '--unpack-unreachable=2.weeks.ago'
Checking connectivity: 170994, done.

20:18:25.225424 trace.c:414 performance: 1.616423000 s: git
command: 'git' 'prune' '--expire' '2.weeks.ago’

20:18:25.232403 trace.c:414 performance: 0.001051000 s: git
command: 'git' 'rerere' 'gc'

20:18:25.233159 trace.c:414 performance: 6.112217000 s: git

command: 'git' 'gc



GIT_TRACE_SETUP B/R Git R X FhRASEMIZEIFENEE

S GIT_TRACE_SETUP=true git status

20:19:47.086765 trace.c:315 setup: git_dir: .git
20:19:47.087184 trace.c:316 setup: worktree:
/Users/ben/src/git

20:19:47.087191 trace.c:317 setup: cwd: /Users/ben/src/git
20:19:47.087194 trace.c:318 setup: prefix: (null)

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

HE

WRIEET GIT_SSH, Git1%#& SSH NN SRAIEEMNIEFAE ssh. BRMEA SGIT_SSH
[username@]host [-p <port>] <command> @< AHRNIAR. XAREEESH sshiFRARNNREEHN
55 ERZIEIINIG LTS, FRILMRRINE — M4 Af51L GIT_SSHiERE. Alae
~/.ssh/config 2 EfEH,

GIT_ASKPASS X7 core.askpass itE. XE Git EERAFIEKWIEN BEINER, BES— X4
TEAMLITBE, HE stdout FIREINE, (BF FifEHE_IHNESHEXAS)

GIT_NAMESPACE i=H|B @<= EIM5 | BBIAIR], 5§ --namespace irEEEN. XETEBERS[HER, W
RIRREE— MRS EPEERE DR EN 2 fork, RBFRFS | B 2REHIFLA L

GIT_FLUSH 32| Git EFminERHIEES NNFERRBEEEN /0, REN 1L Git RIFTEZ, 18BN 0 NIEFR
BENHEHETF. RMAE (BHLHTEXRIKE) ERBEESHNHHERNRAEERSENEELR,

GIT_REFLOG_ACTION LtfRE]LAEE R ERIXFE El reflog o XBMIF:

S GIT_REFLOG_ACTION="my action" git commit --allow-empty -m 'my message'
[master 9e3d55a] my message

S git reflog -1

9e3d55a HEAD@{@}: my action: my message

B
WIE, RMIZAEY T #E Git EEEEM T EMHAIE, HETE—ERELBIET Git 2T, AEFiVie
TRZRESS, XEGLHINELSBERBAIFZINSERSKEERIS, WERE. NKETH# Git BT
ERIZEB) T EFHIEME Git EARZWAIEER, WA EMEBHRENTIFERS BB S TAEMEZ.

FA—ERBIUXHRS, Git MUNB—MREEHRSE, ERANE—MFEREAEZANIR, HNEFE
{REJLUEBIFF R Git AERRIBAEAXAIARSEMEECHNA, HEUERSR. BERONFHH RSN



Gito



Appendix A: HEFIEPR Git

MRERIREITXE, MEEESKZER TR DER Git Ss1TIRENAIR, MEXTREAMXHE, BEWEE
BIRNEE, URSHARETERRNGIE. BRAFHRMILLER; Git BERAREANESEN—E7, &
REFRATMERZRREHATRREGENAN. WEMILLIENRT E—TOAEHECRENIFEHEIFER Git,
UNBIBNAE (BEIRR) A5 Git #THE,

Bz 5

Git WREHIERR IR, EME, MAUAREIRFNINE, WREERE, MAERIBLIE Git IEEREESI.
BRNTFTREESMS, AXEIHAIZRENERE, BRERMBIFE-—TAIAUNBRTALN, MEABERRE
SJIEARFRE = B RH.

B—RiIFAR, TENAEZRAFTRNIEREZRITN. —EEFIRNEENT FHEMMIAAERNIER
12, 2dfodiE, RERT Git IR —1F5&. SMTAMSEHEFENENNEN, MXTAEXRE, T8
HREMIALLHEN B - EFIFEE, RETAFERENRER P ine LM <175 in T EEfH
BY; S RITIRARMA U2 RIT CEH R IEH 2 NERM A,

gitk Ml git-qui
EREGit RN, R T ERMUIATMULTIR, gitk Mgit-gui.

gitk B—THLIERNETNERR. (FAILUBEIERET git logMgit grep s —PRABIER
1RESRE. YIFFEEHRIEARENTERIER, HEIRUEETEHENINE, (RIESAEXMIR,

A Gitk WERBE R FZEMBMBLITHH. RF cd -1 Git €F, ARREAN:

S gitk [git log options]

Gitk ATLUES R ZHSITET, HPMNAROEHEIZEZARKEN git log ZEHITT. --all AJREEXHEPRE
BH—1, ©5F gitk ERATREMM 17 5| BERIRRHETR, MAXEM HEAD, Gitk IREEIRR KX
=N



File Edit View Help

Local uncommitted changes, not checked in to index
refspec: git_refspec_parse() does note  Carlos Martin Miete <cmn@dwim.me> 2014-04-01 11:17:49
Merge pull request <2208 from Iuhgrta’mg.’mempaclt Russell Belfer <rb@github.com> 2014-04-01 0%:33:18
In-rmemory packing backend Vicent Marti <tanoku@gmail.com> 2014-03-26 10:17:08

Merge pull request #2226 from libgit2/rb/submodule-sorting-fix Edward Thomson <ethomson@edwardthom  2014-04-01 09:3217
M Russell Belfer <rb@github.com 2014-03-3113:33:11

Cleanups Russell Belfer <rb@github.com= 2014-03-31 13:31:01
Fre submodule sorting in worldir iterator Russell Belfer <rb@github.com> 2014-03-31 12:27:05
Add faster git_submodule_is_submodule check Russell Belfer <rb@github.com> 2014-03-31 12:26:46
Merge pull request #2229 from linquize/Wdeclaration-after-statement Vicent Marti <vicent@github.com:> 2014-04-07 08:21:04
Add CFLAGS -Wdeclaration-after-statement Linquize <linquize@yahoo.com.hk: 2014-04-07 08:01:40

SHA1 ID: lh?6b5d342?5¥e3319235&1&:::1;:98:31:&:2:1“il = Row| 6/ 1359 | |
Find Mﬂ commit | centaining: v| |Euct v | Al fields

| Search || |@Pah:hOTrbe
(®) Diff () Old version () New version  Lines of context: |3 2| [ Ignore space change Line diff w

suthor: Russell Belfer <rb@github.com> 2014-83-31 13:33:11 tests/diff/submodules.c
Committer: nussen Br_lfer <rb@github.com> 2014-83-31 13:33:11

Parent: ({Cleanups)

Child: f 4 (Merge pull request %2226 from libgit2/rl
Branches: development, r

Fallows: v@.20.8
Precedes:

Improve test of submodule name sorting

@@ -182,6 +182,8 @@ void test_diff_submodules__ submod2_index_to_wd{void)
"<UNTRACKED>", /* not =/
“@iff --git as/sm_changed_file b/sm_changed_file\nindex 450@958..4800958
“diff --git a/sm_changed_head b/sm_changed_head\nindex 4888958..3d9386¢ @
"CUNTRACKED>", /* sm_changed_head- =/
"{UNTRACKED>", /* sm_changed_head_ =/
“diff --git a/sm_changed_index b/sm_changed_index\nindex 48@08955..488095
“diff --git as/sm_changed untracked_file bfsm_changed_untracked_file\ning:
"diff --git a/sm_missing commits b/fsm missing_commits\nindex 48@@95E..5Ser
@ -198,6 +192,18 @@ void test_diff_submodules__submod2_index_to_wd(void)

Figure 153. gitk [ L EEES.
E%EEE%ﬁWMﬁgﬁ:hg—gmmhﬁ@%ﬁ&%$%;§Amﬁi— TR, BRRXFXFR, MF

BNHFRNARIFT— M5B, BRERT HEAD, ARRRHARRINAMER, THMNEORKERSFE
FRRRZMNEMKES; TN TEREALAN, BEEREEN, FiElE—HRRIERALRIZH.

52k, git-gui WEBZ2—MAXRGIFRIN IR, TACHRERGEBEMGLITRED:

S git gui

ENFRERKXMEF:



13 Git Gui (ben.github.com) C:/Users/Ben/Documents/GitHub/ben.github.com - B

Repository Edit Branch Commit Merge Remote Tools Help

Current Branch: master
Unstaged Changes Modified, not staged File: _posts/2013-12-13-the-retreat.markdown
B _posts/2013-12-13-the-r A

1. Every six months, you get three nights *off*, in a place that isn't home.

1. The rest of the family leaves vou alone, and you have no responsibilities to them.
You make your own schedule, and do as you please.

- ¥ou make your own schedule, and do as you please.

1. You are not allowed to Teel puilty about this.

-Those of you who are single will think "that scunds like every day to me,” and you'd be right.
+Those of you who are single will think "that sounds like every day to me,™ and you'ré close to rig
Maybe the reason this is so effective is that it gives us access to these things we miss about the
< > For my last retreat, I went to the Oregon coast with our dogs.

o Apart from a few walks on the beach, I never left the house.

Staged Changes (Will Commit) I enjoyed a blissful 12-hour-long hacking session, watched two action movies, and played a wideo g

e
£ >
Commit Message: (®) New Commit () Amend Last Commit

Rescan |
_Stage Changed

Sign Off

Cormmit

Push

Ready.

Figure 154. git-qui X T A,

EMRRSIX; REFNERERTELS, EEFNENETRETH. REIEEREX AR ENRERER
XHFEFRSESREFREZER, REALETER— I XHEZKEFERFRE.

AMEOR LS U diff BURERISRNEFXAHRET ZRBIM G, RABIEEFE—KREITAMHEX—X
RFEATRNEFX

EMEONTHEE BSHMPITRENME, EXAEFRANBTARERT R SMANITgit commit BY
MREFZ, MRMFBBREIT E—RESR, ATLGEFR ™ BT "1, ERXA—RXPATHIERTE “B7F
X" o ARIRAE] LB SRMESOHITEFNBURE FR(E, BfEXAS, ARBARARE “RR" BRI
BRI REBE L —RIE3

gitk # git-gui MEHWEMESRITHIAENRMIF. EN2ANATAENER (BIEEHEMFIFR
) MBITTHEE, BEETRAEIRINEE,

Mac #1 Windows EBY GitHub E i

GitHub &% 7 M- N EMA IIERIER Git ®Fim: Windows kR, # Mac k. ENRFHNERT — P ERAIIER
ENITANZEFAF——T X TRABLEE BRI NRENERRIAY, MARSEH Git B9 74 e e
BERKXMEF:



ann |53 ben/ben.github.com "

_posta301 3-12-13-the-retreal. markdown

1. Every sin momths, you get three nights *off®, in a ploce thot lsa't
Fome
1. The rest of the fomily leowes you alone, ond you have no
responsibilities to thes,

You make your own schedule, and do as you please.
+  You make your own schedule, ond do as you please.
1. You are not allowsd to Feel guilty about this,

[ ben.github.com

Those of you msha ars single will think "thot sounds Like swery doy to @e,”
and you'd be right,

They liken it to the retreots their porents toke, ond Joyfully build with
LEGD, reod books, or put on fancy shoes and dance.

Our hops i that thay =ill learn how to ba comfortoble with thessalves,
something mony edults have trowble with (ourselves included).

+*[MOTE: no porenting ideo is originol. A thousond generoticms of
parenthood has produced lots of good ideos, and we're definitely standing
on the shoulders of giants here.]*

282 Not Just Alone

After this progrom hod been in effect for o shile, we reclized something
mas still missing,

Figure 155. GitHub Mac & F I,

+ = master = SSne &
Filter reposibanes . %

Uncommitted changes Hide (:/l +| Files ta commit # Collapse all
I bengithubeom

Summary b || _drafts\diffstatmarkdown b
Ll libgit2

Descriphion

k|| _drafts\revparse markdown DELETED

* || _posts) 2013-12-13-the-retreat.markdown

B -1,4 #1,4 @@
* mem
. layout: post-no-festure
Hﬁmw title: “The Retreat™
comments: true
Verifying keybase 8@ -60,6 +60,8 @ This isn't a punishment; it's *time with your best friend.*
3 moniths ago by Ben Straub They liken it to the retreats their parent: take, and joyfully build with LEGD,

read books, or put on fancy shoes and dance,
Our hope is that they will learn how to be comfortable with themselves, something
Update about page many adults have trouble with {ourselves included}.
4 maniths ago by Ben Straub
+ ®"[MOTE: This is hardly original. We're standing on the shoulders of & thousand
n Add twitter and github lnks to cv generations of parents that came before us.]”
4 mpeihs 2 v Ban Strauk ¥
a8 Wot Just Alone
Add physacal address
4 marths ago by Ben Strauk After this progrem had been in effect for & while, we realized something was
still missing.

Re-arder and update content

Port CV from old site
4 manths ago by Ben Straub

n Add headshot for public consumption

Figure 156. GitHub Windows &,

HANEIRITHIRHEIES 1 ZERINRAIR AR IR —, BALAEZIBMIISME—N=@mRNE. Fil]
HASFMUNAZTRANS— 18 (ANENFSHEXY) , BFRETHE T “LE" O ((FKAE
DEEMIEEERZEOL) BUT/LR:



- EMREEEEMNEENYIR;, B3aEALERN “+7 B, (RAUHRN—MEEEBENCE (BEAIL
ZiET clone, WAILIMZAHZR) -

- PEIBRAN-RERX, MEUEXBERMARRAS, UNEEMLEXHRERKIRR. (£ Windows £, &
RAEMBETREXMKIENTA; £ Mac £, #RRXHEE—TEBHEOD)

- AMREREEX, EHFMIEEREMERARENRT (FE: BER) , EFHREXECE
T ERL (FF: BERR) .

- KEFEABNZELAN “Sync” i, REBBEIXMRAREITHE LB E,

RAFEEM GitHub IKSHAILIERXET R, RECIZKIR GitHub IEFRN TIERER
NOTE I, HREEAT L GitHub AR (A5, BE(1AUEER Git ELTFRY,
I LUEE MEEREEIER Git £

RE

GitHub B9 Windows &P Isa] LM https://windows.github.com T&i, Mac ZFFiHA LM
https://mac.github.com &, F—XITHRHEE, EX5ISMHIT—RINEXERILE, HIUNSERNER
MEBFERY, TEITaEMERAE—LERNRINRE, HMINEIEEEMN CRLF ARSI,

efllffE ‘FERHE '——URRHEITHARINEEH, TENREALBHEEEETHN. AHFERILE]
TITET—% Git, UMERIT— BEREFMBHELTES DARNEIET . Windows BIEFimEieit T RiES
X, ATLUBahET Posh-git 49 Powershell, EAENEE—THRNFFANLBX A EHIRNE,

ETITRENEATRE-EIFCE. BFRHSERIRE GitHub EBNRIGIFRICEMNTIR, (RAILUEEFE—IA

fE—RnE, MRMRAMBELRILT CF, RFEABRIMEEM Finder 2f Windows FHIREIE2H3 GitHub &
FimEO, AU ZeERNEEMNNECEIRERET

WENTIERE

LEAREFLUE, RAEIUEERA GitHub B IERAIT—EELH Git £33, RZTAMEENTERZEERt
WO “GitHub 5" o FMTE GitHub 712 — TR IEBIRANNE, HERR (a) IRRREXE—1M10%; (b)
MBEEZXESEECERFEED,

AN FELENEFREDIXEELBFRAAR, 7 Mac b, SIBOZMRHEEAN LRS!

¥ | masterv

Figure 157.Mac LB ‘BIERZ 18,

£ Windows £, {RAJLUEEED STEA RN 2 BV R FRRTTREIR


https://windows.github.com
https://mac.github.com

Branches E-? Manage

foobar b 4 |

-\\I
',\v"' ) Create foobar

EEEW  1MST AT Im an m nimrar

Figure 158. £ Windows _F 81535,

DNEANEBFLG, FRREXMESEEEREE T, WELEERPM—LEEN, ABYIHRE GitHub BEFIRE
O, {REAEVEMESERERERE,. MARXRAE, BPPLEEEREEERRERPHIXYE, RERTE “®
7 B (el LATEERE E3% ctrl-enter B¢ $B-enter)

‘BE” EERMFEMLE LNHEECERENFEERR. push, fetch, merge,  rebase 7£ Git AZE—i&
B IRIBYIRAE, T GitHub P IR X AR FREHR T R R— 1 IIEe, MR ERSRAN KR LS RENMTX
Lo 1E:

1. git pull --rebase, IR LRGFSHFEFESHARMAEK, MRMAIT git pull --no
-rebase,

2. git pushe
NRIREFBEEFENTERE, UEMERREAN—RYGS, ABEMNEHA—MLEBERETRZ,
NG

XETAZRNEKZSBHNNITEREMESEMH. FRENEFREFTURMMAES S HRNMEZRIR HF
MR, EfIERET EEHBREKERNIE. B2, NRMINIIERIEEFTRE, NEMFEEHITHEIRIE
HEESZHES, BRABRMREE—THEEPRHEERN LT,

HeBERRH

FRIbZ 9N, ®EFFZZHENERA Gt BFP I, HPBEE—IENER TR, hEIHERM Git BT
HNEZXNA. Git NEAMIEEIE T —B F&RITHEPIHINE SR http://git-scm.com/downloads/guis. TE
Git RIS UEE —HELNFR
https://git.wiki.kernel.org/index.php/Interfaces,_frontends,_and_tools#Graphical_Interfaces.

Visual Studio 89 Git

M Visual Studio 2013 Update 1 hrZsFF44, Visual Studio B8 BI LAZEMB{1RY IDE R EIEEA REMY Git P
o Visual Studio SERRAIBMAITEFIFEHELBRK—ENE, EEHAMESEHPR. XHBMEARXNR

%5, Git HRBERIFAT & XM IIERIZ, Visual Studio 2013 FEAX#E Git, HIMII FRERSEERRS, X
{18 Visual Studio A Git BEEIF M EE o

BEHRFXMFME, £ Visual Studio FITA—IEL A Git EIEMTE (XEFEEEETBHBARP git init


http://git-scm.com/downloads/guis
https://git.wiki.kernel.org/index.php/Interfaces,_frontends,_and_tools#Graphical_Interfaces

) 5 FEEZE View > Team Explorer, fRI§EEI "Connect" &, KB FEFfR:

Team Explorer - Connect = 0
O = |H Search Work Ikems (Ctrl+ P~
Connect | ConsoleApplicationl (Local) -

Select Team Projects...

4 Team Foundation Service
Sign Up

Services to help you ship high quality software, On time,
every time. Focus on your code. We'll simplify the rest.,

Hide
4 Local Git Repositories (2)
New + | Add + | Clone « | View Options =

0 ConsoleApplication] | C:\ConsoleApplicationl
© libgit2 | C:\libgit2

Team Explorer

Figure 159. M Team Explorer 1% Git €/,

Visual Studio EfSIZEPRBEIRITAIMA Git BIEENIMABE, EIIEE TANTIRP, IRSEITERENDE,
=i "Add" %, AINmE LEE RMEKER. WEEP—IEMB Git EESERHEAN "Home" #1E, K#ta0
Visual Studio 89 Git @R “Home” f1E, Fim. XEB—MHIT Git #ENIRIERL,; HREEHT I
BIBHZ, {REIREEEXRJE "Changes" MIEl, HFEHENEMFMIRENET, RIEERA "Unsynced Commits" Al
"Branches" {1 &,

4 Project

|© Changes |v Branches
|T¢ Unsynced Commits |{a Settings

4 Solutions
Branch: development v| Mew... | Open...

] libgit2sin | build

Figure 160. Visual Studio 89 Git /2Ry “Home” #1E,

Visual Studio MEFE —EBRTESHGEK Git iRMERE. EEELAMNHEMNE. diff fIE. TECERE
e, URHERSZE, XMFIMENTEXH (REXEHAEE) HEF http://msdn.microsoft.com/en-
us/library/hh850437.aspx o


http://msdn.microsoft.com/en-us/library/hh850437.aspx
http://msdn.microsoft.com/en-us/library/hh850437.aspx

Eclipse R Git

Eclipse M/ 7T —1 &7 Egit B4, BRET —MIEETEN Git BIFEO. XMEGPTLLUEITIRE Git 11
EIR(EA: (Window > Open Perspective > Other---, ZAEERE “Git” )

ann t - Eclipse - [Users/benstraub) Doty el
Qe Qoo Y| &5 |@2me [0
2% Git Repositories B ERBXsEEE "0 =0
w [] libgie2 [master] - fUsers benstraub/sre/libgit2 g
¥ 5 Branches
¥ [=Local
b dvilapment 5174047 Marge pull request #2255 fraen liBgit?
9\_“1!“!:! 4bla36e Merge branch ‘development’
* [Remoae Tracking
F g Tags
b [(=References
F [ Remates
reu\ﬁiinﬂ Dirgcrory = [Users berserauby s flibghd E m“u 3 Histany ® g]mm ﬁl:rl m! e“m = 0
| sgitancribures . - -
| gitignane oo - G IR = S
[ MEADER Repository: libgit2 : :
| amailmag ] Message Autror Authored Date  Committer Commitn
[ ] ab0al6e © [master] origin/master|[FETCH HEAD|[HEAD] Mierge brivicent Martl & months ago Vicent Marti  § months
[ api desutim 43cbBb3 §  [v0.20.0) Nbgit2 0.20.0 “anmeldung” Wicert Masti 5 months age Vicent Marti 5 manths
S AUTHORS ib3e?d ©  Formarting fix for cred_scquire_cb Carlos Martin Ni% months ago. Casfos Martin BiS months
E Chiakedlsrs ot c4TIE2E Merge pull request #1986 from nickh/patch_content Vicern Masti 5 moeths age Wiceat Mani 5 manths
Mo NG 7 Laeft Mergt pull regquest #1970 feom ghedo/metbsd_GRom Vicent Mardd 5 months agoe Vicent Mari  § months
MLCONTRY 96 deddd wiil: NetBSD doesn't have gsort_r either Algdsandia Ghed moaths age  Aleiiandrs Ghed manths
M. CoNVENTIONS.md 47a8a62 Mg pull request #1969 fom ibgind fntkMix/diop_vicent Mastl 5 months ago Vicent Mard 5 months
[ COPYING BEMGTES tests: Drop wnrelated comment mulltaken 5 menths ago  nulBcken 5 manths
0 gitgit-authors e54dash Mgrge pull request #1968 feom libgind fntk Mix/Bed_ivicern Masmi 5 monaths age Vicent Mari 5 months
Zihi bdlib51 index: Free the index on git_index_opend failure rulitaken 5 mcaths age  nullcken § manths
3 ibgie2_char.supp a5d7318 tree-cache: Fix ermar meisage tyeo mulltaken 5 menths age  nullicien 5 months
ihbnltz.pcin 3452804 wree-tache: Don't segfault upon mwmlm_ﬁ rulitaken 5 months age  nullioken & manths
3 EhafuAT Sram-sacha: Farn vad the sBarabed tras childean sormualinnbas B smnaring wea Acllakas B smnarhs
1 eakcgfile, e mbed commit 1b3feTickdboSaTakc? FFYPede?BacactdSiblad "B include/gin2 lransport b 1
M README md Author: Carlos Martin Migte ccanldwis. mes 2013-11-28 82:52:57
= git Committer: Corlos Mortin Mieto <cmnldeim. mes> 281%-11-20 @2:55:3F
¥ [Sremake Perent: s47967Ralleddofd35 Thabads 2bobad00Redoet (Marge pull request
= deps #1968 from nickh/patch_content_of Fzets)
[y Child: A3cbEbIT4ZEbILIONDAETLIMecTIebIIPRelsde (1ibgit2 @.20.8
(o examples :*\"e;l‘durg 3
~ Branches: development, mgeter, grigin/NEAD, griginfcenfclone-locol,
F v imchude arigin/emnscenfia- longre-ecoess, arigin/cen/genfio-sropshot, arigind
¥ (S seript smn/Filobyf-ghomic-ynlock, grigin/cmn/ref-txn, griginfemn/sofe-comwit,
=210 arigin/esn/upstroon- for-yaborn, grigin/development, sriqin/eds
Lg=111111 parge. File, grigin/fix-spwory-indox-doc-comment, griginfegster,
I = o ariginsrbrdonk-counk-gn-1ibgitd-sourde, oo
rhs Fin-untracked-repo-status . origindrb/starstar-frmatch, origin'rbs

Figure 161. Eclipse /0 EGit B9 R B2 715

EGit {7 IF Zam KRVES B, fREEEE TEEVRIERIANE: BEHXRE Help > Help Contents, SAIEMA
RHIERAIEFE “EGit Documentation” T,

Bash HfY Git

NRIRE—H Bash AP, RAILAMAEIEL —LE Shell B9, ILIRTEER Git BIEMPECFER, EFF L Git
By T JL4 Shell Byt , BRXLERFHAGHAZIINTAN.

B, FEEM Git BHBHIRE— contrib/completion/git-completion.bash XXF/IFEDN, XA
XGEHR—MEERENE R, FIUFHN Home BR, HEBTMRZFME .bashrc

~/git-completion.bash

HEXEZ G, BRIESMNERVREE - Git €F, FEBA:



$ git chec<tab>

...... ItBY Bash B&1E FEMES B2 git checkout, FEEHMIBERT, XMINEEEAT Git FREMF
me. BLTEH. UNEREECESSIBAR.

XM A LA FRECEXMRRF (prompt) , EXREHFIERT Gt eENER. REBAHNEE, X1
EEANUERERER, XBEBEEAZHABREN/IMXEES, WNEFoZEEMNHTTEERIKREE

Bo ERINRECHIRTR (prompt) , REM Git IRRRASEE S contrib/completion/git-prompt.sh
XHERE Home BR(BEMETFRIARSEENBR), H1E .bashrc ERMRXNIHERE, XMNFTFEX
=

. ~/git-prompt.sh
export GIT_PS1_SHOWDIRTYSTATE=1
export PS1="\wS(__git_ps1 " (%s)")\S '

\w RTHTENERITEE R, \SHTED S MOMRTRA (prompt) , __git_psl " (%s)" RBIRAUSEK
77 (%s) A" git-prompt.sh” FIZAPRERRE, AAFETXPMEEXRTN, WEIRH Bash RRAF
(prompt) 7f Git € EREMRF B RPER EREXr:

~/src/libgit2 (development x)$ |

Figure 162. HEXH] bash #&7+7F (prompt) .

XN RIZSEBIR M TR B EEBIAISAY; N git-completion.bash # git-prompt.sh MRABLFKEESE
Bo

Zsh HRY Git

Git i Zsh 8t 7 —1 Tab #d 2%, £l contrib/completion/git-completion.zsh EIfREY home B
R, ARTE .zshrc P source BIE], #HXYF Bash, Zsh BVZEOEMRK:



S git che<Tab>

check-attr -- B/R gitattributes 8
check-ref-format -- KZES|IAZMERERFEIE
checkout -- MIEXHH 2 ZFHERE
checkout-index -- MEEXENIXHETEER
cherry -- BREEHEHE LFNIER
cherry-pick -- M—LEEBEFENRRFPNAEN

BEX AR Tab #hEH AN HKFIL; ENEZEHEMENER, (Re]LUBIREEE Tab MUERZ AU 5
#HeFIR, ZWEEATAT GitanL. ENNSHMECEFRBHNRM (FI40 refs F remotes) , TAEXHR
HMFRAE Zsh MBI E I 2BITE.

FERTATEEXATHE, Zsh RiFHFRE T Bash, HAIFRENER—MNEMRTM. B THERINEIRR
~/ .zshrc X, BEILIEAMNERDZEFR:

setopt prompt_subst
. ~/git-prompt.sh
export RPROMPT=S$'S(__git_ps1 "%s")'

LIRS LTUT— Git CEB RN, EEANE, BoUEGRITEOANETRHEHFIS S, EERKREGX
=N



® O O zsh R

[T
4

~[src/libgit2% I development

Figure 163. BEX zsh 1€ 1F.

Zsh xBEREHBRA, BEE—LETHEITENTEIESR, FEEMRESE. HPZ2—E7 "oh-my-zsh", {Ra]
BATE https://github.com/robbyrussell/oh-my-zsh #(EIE. oh-my-zsh BN BR A B AR A Git Tab %218
B, BIFZIRTRAT "3 Al LUBRRASITHIEE. — 1 oh-my-zsh AR R UEF—NA LB %
AALIMABIFo

b development I

Figure 164. —1* oh-my-zsh F &9 1).

Powershell Y Git

Windows AR E @ <1TRIR (cmd . exe) T:EBENX Git AL, BRINRIRIETEFER Powershell, ABA{R
MT9FEIET . — 1R A Posh-Git (https://github.com/dahlbyk/posh-git) B B EIRE T 32 AM tab £


https://github.com/robbyrussell/oh-my-zsh
https://github.com/dahlbyk/posh-git

BB, FHEXMRTRAIHEIT 7GR, UEBMRBRETHRNEERS. EEEXRE!

ey posh-~git ~ libgit2 [developrment] E@

C:x1libgit2 [development

Figure 165. [f{# 7 Posh-Git # /B &#J Powershell,

WMRIRBELTE Windows ERET GitHub, Posh-Git H&lZE, RREERMLULTHRITEIRE
profile.ps1 X (X#iTF C:\Users\<username>\Documents\WindowsPowerShell):

(Resolve-Path "Senv:LOCALAPPDATA\GitHub\shell.ps1")
. Senv:github_posh_git\profile.example.ps1

WMRIREEE Windows & GitHub, REEM (https://github.com/dahlbyk/posh-git) T#—14 Posh-Git
K1ThR, HEMEZE WindowsPowershell BR., REUEERMNRITH Powershell i2R"fF, #FBEHITTE

AyEn < :

> Set-ExecutionPolicy RemoteSigned -Scope CurrentUser -Confirm
> cd ~\Documents\WindowsPowerShell\posh-git
> .\install.ps1

ER=AIRE profile.ps1 XHFRMEHNAR, Posh-Git = FXFTARTAIKEM.

2 4t

1ICN=H

MELFZ TNAMBEIERLIE Git (A NE, UKNBSHIEFFIIR Git BFERT .


https://github.com/dahlbyk/posh-git

Appendix B: 1§ Git 8k A\ {REYR

RN AREFNERABRRAAE, NRCEBRESHE—LRIDITHENIIEE, BEEEREN. EENTF
— MR 2 KRR AT KB MK AR, ENERMRAERNRATRmE, HE Git BIsE
RAXERSBERATHRRIAFIFE LG

NRIRARNRE Git BEFHIRMN RIS, —RRIAIRE =MAIER0ERE: Boh—1 shell REMA Git Wa<1T
TE; /A Libgit2; &EMEA JGito

BN e

ST Git AR

—MARRERE— shell #IEHEEERER Git W SITLEFRTMES. XA EERBREMERE, B8
TN EERELmME, MeEXFFEN Git WiFE, eWliIsEYEE, RAJLFErEaTRNIfEERE —11E
SHEENARNKIAR— N B SITESHMNHE, Am, XAt E—LEENR S,

— M REFMENRLESMRB AN AEN. XEKREIRGHRIEMEN Git WER TR, MR THREIEF
HHENLER, BEENE, XAURELTHNEABES HHER,

AP—TRBLANRSNEIREERET. WR—TIREEREZH YIRS, NERFERT — & RIRAIE
B, Git AzEBELRINE SRIRAET .

BEE—IIEHENEE, Git SBRIRE—TMRIIAIHIZPEIR— shell MR, XAJGESTIBEMIENE

. HEMIEFFZZSHEMNHE (TERERERRT, SRENHIZERRERRARERN) xRV
VALY TN S

Libgit2

OB I —Fa] LUEARERRZ Libgit2, Libgit2 @—1 Git WIFKIMMEM TR, EXNTFAEMEFER Giti
HEGFRI API, fRREILATE http://libgit2.github.com IZEIE,

Bk, ILENRE—T CAPI KIEHE, XZB— M HEXTIRTTo


http://libgit2.github.com

/] FTFH—hRAE
git_repository *repo;
int error = git_repository_open(&repo, "/path/to/repository");

// ¥E5|H HEAD E—MER

git_object *head_commit;

error = git_revparse_single(&head_commit, repo, "HEADA{commit}");
git_commit *commit = (git_commitx)head_commit;

/] BREMERZH—EFE

printf("%s", git_commit_message(commit));

const git_signature *author = git_commit_author(commit);
printf("%s <%s>\n", author->name, author->email);

const git_oid *tree_id = git_commit_tree_id(commit);

/] EIBIH
git_commit_free(commit) ;
git_repository_free(repo);

HIFITIT A — Git lRAFE. XA git_repository BFERRT —MEREFFFEEEFENER— M REENG
o XERREBMAGZE, RRMMAEE—MREENTEEREE— . git XHFIIEHIERR. FihEE
git_repository_open_ext, EEIET HIETMIEER, git_clone NERZEA LA RMOTIZRRZSER A
5fg, git_repository_init MATLEIE—MEFEIAREAE,

FEERARBERT —fhrev-parse 8% (BTHRES, 188 7%5/H) K52 HEAD EIEIERAMIER, KRB
BI2— git_object 8%, TIEARMUTHREERHN Git WREIEFEFTHENAKRA, git_object L LR/
MARMNRE Q7 XB, 81 “F LIEWKHNEFHEM git_object B—HH, FALUREEZ£HIBEL]
R IERER, £ EEMBIF9, git_object_type(commit) &iR[E GIT_OBJ_COMMIT , FrLAR%RAR
git_commit }gHEREM,

T—EER T WMEAE—MERRRIFE. RE—1TEAT git_oid £A, XZ Libgit2 AKKRTR—1 SHA-1M
wmTFEE.

MEZANFIFR, FfTATUER—ER:
- NRIFEEAT —NEH, HE— Libgit2 HAFEE—1351A, BAXTEAAEERE— int K285
=, {H0 TTAI, tEe/INE— PR,
- WA Libgit2 AIRBEN—1ME, BARERERKE,

- 1L Libgit2 E—MBAFREE— const i85, MMABERKE, BRYCIEANNREBRINTE
AT Ao

- ACREERER,

Ra—REREMMIZAZEER Libgit2 BES CiESEF. EFEHE, BFSAANSMESHHE, &
IRERERIE S MIFIR R ENS 5 R(E Git IRAEE. HIRE—T TEXA Libgit2 B Ruby #E S MBI



1%, ©0 Rugged, fRAJLLTE https://github.com/libgit2/rugged ¥ ENE,

repo = Rugged::Repository.new('path/to/repository")
commit = repo.head.target

puts commit.message

puts "#{commit.author[:name]} <#{commit.author[:email]}>"
tree = commit.tree

fRATLAR I, IBEREREMBM T, B, Rugged EAFENH], SRILMLZEMT ConfigError &
ObjectError ZEMARFAERSHHFIRIIE . HR, THEERHZERFN, EA Ruby B3R AR, T
MNRE—MHEHER—RBBIF . KKFEHEIIE—TRES

blob_id = repo.write("Blob contents", :blob) @

index = repo.index
index.read_tree(repo.head.target.tree)
index.add(:path => 'newfile.txt', :o0id => blob_id) @

sig = {
:email => "bob@example.com",
:name => "Bob User",
:time => Time.now,

}

commit_id = Rugged::Commit.create(repo,
:tree => index.write_tree(repo), ®
:author => sig,
:committer => sig, @
:message => "Add newfile.txt", ®
:parents => repo.empty? ? [] : [ repo.head.target ].compact, ®
:update_ref => '"HEAD', @
)

commit = repo.lookup(commit_id)
® gIE—1 B blob , EEET —MHXHNAR,
@ % HEAD IRIMHENZRS], HERRE newfile. txt EMNFHH,
(3 XFLTE ODB I T — MR, HE—MINREXPERE.
@ F&A11E author #2480 committer ZERERNE R,
G RRWER.
® HelE—MER, RUIEEX MR, XEFEAT HEAD WREBENE—HNRER,
@ EM—MERIIEEF, Rugged (F0Libgit2) BEEEZEENESIA,


https://github.com/libgit2/rugged

REER— MW RE SHA-1 6%, RETLUAERRIE— Commit XK.

Ruby BIRIEBRIFREE, Z—HEEN Libgit2 T RKETIE, FRUARBIEITERESEEHLARH. MRIER
=—1 Ruby BF5, (T ECHE BRIHEEMN—EHE,

SELIL

Libgit2 B/L MBI 0 Git B98E ). BISNERAERIME: Libgit2 AFRA—EFRALENREEEXN &
i ', LRRUERSRE Git FRNARFHERA, Libgit2 AT NBEEXEIREEKRE. 5| ARFMEMURSY
KEERE,

EIRE—TEREREALEN, TEMNGIFERER Libgit2 FIPARENGIRERE (AIUE
https://github.com/libgit2/libgit2-backends £ E) o —MREIBEEFENEE X EiREXIFEILIL:

git_odb *odb;
int error = git_odb_new(&odb); @

git_odb_backend *my_backend;
error = git_odb_backend_mine(&my_backend, /*.*x/); @

error = git_odb_add_backend(odb, my_backend, 1); ®
git_repository *repo;

error = git_repository_open(&repo, "some-path");
error git_repository_set_odb(odb); @

(EE: XTHEIRRIR T, BEREEUIE, el 1HEIrBIEELEEANTEIELF. )

@ MR — =R EIEE (ODB)  “Fils” , EREEA—TARMEENIEN Gk S8
@ st —BEX ODB /Eif.

@ A EIHE N — NS5,

@ FTFH—"hia<E, HitetEmAIAiIr ODB RFHITR,

B2 git_odb_backend_mine @Mt AKRARE? 18, ARR—MRECH ODB KILRIMIESS, HEIREETEAE
MUEEIIRAAMEVE, FIIRZ(MEEEMMIAS git_odb_backend &), EEFEXR_NiZ_2XEHFHN:


https://github.com/libgit2/libgit2-backends

typedef struct {
git_odb_backend parent;

/] HEN—LLRA
void *custom_context;
} my_backend_struct;

int git_odb_backend_mine(git_odb_backend xxbackend_out, /*.x/)
{

my_backend_struct *backend;
backend = calloc(1, sizeof (my_backend_struct));
backend->custom_context = ..;

backend->parent.read = &my_backend__read;
backend->parent.read_prefix = &my_backend__read_prefix;
backend->parent.read_header = &my_backend__read_header;
Y —

*backend_out = (git_odb_backend *) backend;

return GIT_SUCCESS;

my_backend_struct WE— 1T RXTE— git_odb_backend &#y, XE2—MAUPAIPRE]: X¥FEAEH
RAERB R Libgit2 BICIBFTHIEME F., HRBEMER, XMEMBIANAT UBEOFTER.

XA UREAZERDEERE, REBEXNETX, AREEEXHN parent MK G, 71X
Libgit2 8 include/git2/sys/odb_backend.h EBIA T RLEERER, MEFENERIFRSEBIRRERE
FRA—MERE R,

HEdE

Libgit2 BRZMIBENHE. AXEXER, HIMBMT —MEAT/INEMTRENHE SR/ IGIF, XLE
FETFZMIES S, B8I1F C++. Go. Node.js. Erlang LUK JVM , ENIWHAEESATHEE,. EANBEES
B LUEIE S X MR A ES R https://github.com/libgit2[] o Ff15 BIEEIFR B 2 71 HEAD 18MAVIRAVIR
REE(FHE git log -1 BBHE).

LibGit2Sharp

MBRIRIERE — NET 5#E Mono R, BB4 LibGit2Sharp (https://github.com/libgit2/libgit2sharp) 2
REAREN. XMEERH C# B, FEEEXEBUTFLSEMRA<S AR B7A CLR APl B15/R1509 Libgit2
B, ARG FERRAXEE:


https://github.com/libgit2/libgit2sharp

new Repository(@"C:\path\to\repo").Head.Tip.Message;

5$F Windows REINA, — T NuGet IBZILIRHRIE EFo

objective-git

WMRIRNRRIETTE—" Apple & £, {REBEIEEREM Objective-C fEAKIMIES, Objective-Git
(https://github.com/libgit2/objective-git) @ X MFIE THI Libgit2 SBE. — M FHEIRERIEMIXEE:

GTRepository *repo =

[[GTRepository alloc] initWithURL:[NSURL fileURLWithPath:
@"/path/to/repo"] error:NULL];
NSString *msg = [[[repo headReferenceWithError:NULL] resolvedTarget]
message] ;

Objective-git 5 Swift 5EX3%, FiLA{RIE Objective-C EE—URBHERARE,

pysgit2
Python B9 Libgit2 487U Pygit2 , #REILATE http://www.pygit2.org/ 3BT HENBIRGIFERE:

pygit2.Repository("/path/to/repo") # FTFFhRZSEE

.head # get the current branch
.peel(pygit2.Commit) # walk down to the commit
.message # read the message

i RIS

LR, TLER Libgit2 WaE W EBHABTEE,. NRFBTHRESXT Libgit2 ER, RILUKINEER API X
11 https://libgit2.github.com/libgit2, R —&RFINIERE: https://libgit2.github.com/docs. 3t FHERISE
E, MEMTH README MR, MBREBEEREZHIE, UKIEABRERIENEE,

JGit

MRIFBE— Java B Git, B— 1 IHEETT2M Git E, AR JGit. JGit @— 1A Java EHITH
REARRT 2RV Git RYSSIR, BTE Java XA 2. JGit B Eclipse 47, EREDIE
http://www.eclipse.org/jgit o

ey

BRZMAINALIL JGit ERIRHTE, ARFEEEASNRE. &E2NHGAEITFMEMERA Maven , {RE]LUET
TEfREY pom.xml X E#) <dependencies> iR FIE IR T EXFN A ERTEHX N ES,


https://github.com/libgit2/objective-git
http://www.pygit2.org/
https://libgit2.github.com/libgit2
https://libgit2.github.com/docs
http://www.eclipse.org/jgit

<dependency>
<groupId>org.eclipse.jgit</groupId>
<artifactId>org.eclipse.jgit</artifactId>
<version>3.5.0.201409260305-r</version>
</dependency>

FEIRRRIXEE X FBY version IRATEEEELEH T, FrLUERR
http://mvnrepository.com/artifact/org.eclipse.jgit/org.eclipse.jgit UIRENRHMNECEE R, HX—FTHRZ
&, Maven = BohIREHFERIRAFIREN JGit .

MRFEBSERE #HFINERIE, BAIRAILM http://www.eclipse.org/jgit/download KT JGit
TRFIX M, R LUR FTEXFFRIT - KB ENE#RNIE,

javac -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App.java
java -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App

RESS

JGit M API ERMERNER. RKESLTHEENT. XMW INAREERE Git, HEA JGit LEIRBERRA
S HX ). BE API B— P EBEERF AN AIFNEIR (—RIIEBRAFER Git s ST LR
BEFREINARA) , KEAPI NEZERATRENCENR.

AREHJIGit 2IER LI Repository RIENESR, (FEABMNEMZUE—ENLA. MF—TEFXHER
SZMEERNE (8, JGit AIFHTMEMIER) , B FileRepositoryBuilder EHEs

/] BIB—HGRE

Repository newlyCreatedRepo = FileRepositoryBuilder.create(
new File("/tmp/new_repo/.git"));

newlyCreatedRepo.create();

/] fIA—1"EFENCE

Repository existingRepo = new FileRepositoryBuilder()
.setGitDir(new File("my_repo/.git"))
.build();

TR BT HECENHRIIME, builder REYARINRIARY API #0] LURELAE I ECEFAEEE .
R UERIFEEE (.readEnvironment()) , MI{EERHNELFEHIEER (.setWorkTree
(..).findGitDir()) ,HBEMNNXRZE LEAIFITHA—IERD .git BR.

HIrAE—1 Repository SEfIfE, fRELEENEMEIMERENSE, TER—MRK:


http://mvnrepository.com/artifact/org.eclipse.jgit/org.eclipse.jgit
http://www.eclipse.org/jgit/download

// 3REXS|A
Ref master = repo.getRef("master”);

/1 3RBUZS| FBFREMARITR
ObjectId masterTip = master.getObjectId();

// Rev-parse
ObjectId obj = repo.resolve("HEAD”{tree}");

/] EHEWNRIRIBAS
ObjectLoader loader = repo.open(masterTip);
loader.copyTo(System.out);

/] BIEDZ

RefUpdate createBranch1l = repo.updateRef("refs/heads/branch1");
createBranch1.setNewObjectId(masterTip);
createBranch1.update();

/] MRS

RefUpdate deleteBranch1l = repo.updateRef("refs/heads/branch1");
deleteBranch1.setForceUpdate(true);

deleteBranchi.delete();

/] BCE
Config cfg = repo.getConfig();
String name = cfg.getString("user”, null, "name");

BTN T —KEFSE, FAURMNER—RIER R,

FE—ITIREN—NMEMR master 5|ARVIEE. JGit BEMEXIF refs/heads/master BY HiEAY master 5|F,
FiIR[El— M AIFRIRENZE | BRE BHIXT R, RATLREXERNRZF (.getName()) , HE—EZSIANE
¥R (.getObjectId()) , HE—MEMZSIBNFATSIET (.getTarget()) . SIAWNRBEEWRE
REBTTEZRE | BAFMNR, FAUGRALUGREMIEEER “HIFF 7, HBREEBRA—MIEXNRE (HBiF
BEH) FRHBENRLBIT.

B _1TRB U master SIAMBLR, ©iRE—1 Objectld £ffl, FEREBFET— Git WRAVEIE

FE, Objectld B=RER—MIRI SHA-1 6%, E=1T5LEM, BRERTRT JGit tNFEILIE rev-parse B
(BTHREZL, 58 H%51H) , REENEM Git THRRIXRIZAR, AR JGit 2REZFTIRH—NEX

8 Objectld , 3%#& null,

ETRBITRR THEAERHE— I NROREARAS. EXMIFH, FKiTEAA ObjectLoader.copyTo() HiZRA
WEREREEITRIRE, BRitbZ 5 ObjectLoader RF A IREI RIRR M KEHIE © UF HEAIREIN A
Eo WF—1 (.isLarge()R[E] true B) KBIXER, RAILUEAR .openStream() RIRE—FEM
InputStream MR, BRI UATEEE —/RIERFA FIRHLEIRNFHEIR TIREXT RV RIEEIE.

BT RIVTRIL T e Z— NI, FeIZ—1 RefUpdate 52, EcE—%5%, ARAMA .update



() REIAXTEN. BIFFRERD ZARBIMEXIT FH. IBFELAIT . setForceUpdate(true)
ZEEILET(E, TNAMA .delete() RRIR[E|IREJECTED , REHAEEELSE,

RE—MIFRTTIEM Git EBEXH4HIRE user .name BB, X1 Config RHIEARKILRITANCE
WAMEE, BREthaBtelHRNe /BN ASRNEE X .

XRZKE APIBKW—A, ZIMEEIFLZaLMERNAENL, 2E—EEREXEWRBN, #E JGitE
BEENHIRMIBHEIRN, JGit APl BRMERIRARN Java F&E (fl%0 I0Exception) , EREHIRHETAE
JGit B EXMZHE IR (5190 NoRemoteRepositoryException. CorruptObjectException 1
NoMergeBaseException) o

BEHS
JKE API BN E, BRAENKEITSHERMSIHEENENIFERME, MIIE— 1 XHERNEIRS, HECE
— MRS, AT RERX R, JGitIRMET —RIIBE AP, EAXLEAPIWAORME Git £:

Repository repo;
/] HEBRE. - o
Git git = new Git(repo);

Git XKE—RVIEBFHN WES NS R A E, ERUARME—LERZNITH. BITRE—OIF—MH—
HEM git 1s-remote BI%,

CredentialsProvider cp = new
UsernamePasswordCredentialsProvider("username”, "p4sswlrd");
Collection<Ref> remoteRefs = git.lsRemote()

.setCredentialsProvider(cp)

.setRemote("origin")

.setTags(true)

.setHeads(false)

.call();
for (Ref ref : remoteRefs) {

System.out.println(ref.getName() + " -> " + ref.getObjectId().name());

}

XE2— Git B AHEER, XNAERE—NAILULREEETHZAARISESHNHSWR, HIRAAR
.call() NEMEBT. EXERT, BNIAZIEKXRT origin mZMRE, MARXE. FEIFEATF
I3FM CredentialsProvider Sy RMER,

£ Git XX UERFZHEENHS, BEEFRRETF add. blame. commit. clean. push. rebase
. revertfl reset,



HRIFAE
XRZ JGit WLEEENRAL—A. MR XENBHBERRINFES, T FEAUILE—EEEMR R,
- JGItAPI TEEXE AR : http://download.eclipse.org/jgit/docs/latest/apidocs » XRE A Javadoc
, FRLURE BRI LIEAREEIRA JVM IDE BB E1LE (152,

- JGit Cookbook : https://github.com/centic9/jgit-cookbook #HE ¥ ZNEF A JGit SSIAFEES A
Fo

- http://stackoverflow.com/questions/6861881 $5H 7 /L MNFHIE R,


http://download.eclipse.org/jgit/docs/latest/apidocs
https://github.com/centic9/jgit-cookbook
http://stackoverflow.com/questions/6861881

Appendix C: Git i %

AX—BEABERNNATAEN Gitan<, HFRAUGNEBEISHRSZHNNGINENBEN], BISHNE T HRE
ZHE<L, EEXFEXERSHRIIFENEEEEE PSR

FLHRF, BNSEEBPARIINGSEHI—E, HREEAEREND L. RITESABHIIEE
ER, IBHEERBRPLEETERTL,

igB5ECE

BRI LEARRSZ T, ME—XIER Gt AIBXNEEMBARESE, XMW eLiE: config M help

A
AN

git config

Git HNRZ TIEHBE—MRINAR. WFERSHIEMS, MEIURE Git WRINAR, HERBIRAIRLET
FigE, XEREBRETHENSE, NGIFGItIINEF, IEERIFIZIRIE, URRERNRIESS. Lt
LEMLMFENREXHREBMNEANLEEE, UERITUMNEREEHTFENCERHFITIRE.
KBHFMBEETLFEEAT git config fio

£ ARIETT Git B E — TR, EFIAEERA Git Za1, RITBEREERINNEF, RIEtitNRIESERIT.
£ Git 7% —NHhERINER T NESIZTURAAKENFTIREG S, UERTBSXEBNEN

EZE T, AT git pull s<RY, EALLE<SRIE --rebase fFFRARINEDL

T FRIEFE — o, ROVERERNIRE HTTP BEigE— M EIARTFAE X,

£ XEFEA —TREMNBER T UEIRER Git WABRMAE D EEAR smudge :2iE2E A clean 2825,
&fE, BALEE Git BMEDEHESXILi <8,

git help

git help SpLARETEMGBGLH Git BFEXHE, ERENNSEUMRPRIIABISZERANGS, NTE
— N En LR AT SR, (RAILIFERTIETT git help <command> 883 T %o

FAE FREVEEE) —THRNAT git help %%, BNTERERSSE —THPARBR T NAERERELES
*F git shell BIEE,

RIS el E

BIMALRE— Git €. —MEMME LER M GEN— M IENCE, Z—HmMEE—TERHe!
B—MHREE,



git init

RRAIBEFBEMIETT git init MAMKBE—TEREER— Git ©F, XHFMREAI RN EHITREERE
To

FAT—FF a7 FREX Git BF —THRNE T NEIZR— MR e ERFBIF.

£ ITi2 032 — R ENERAITIE T WA RERIAD Xo

£ IEREEREIIRSS 2 £ —THRENERLSSRA—TIRSHEIEZ—T=HNREE,
&E, BMERESTHEEHS —THRNAT S HERIIENREN LA,

git clone

git clone KR ER—MHETHM/I M HSHNGES. TRIBRT I WHER, VMRIMWER, ARG git
init RYBU—IZH Git B8F, ABRIRIEERN URLAIN— (BRIABFFA origin BY) imfEEE (git
remote add) , BHYMIZIZECERIT git fetch, BREEE git checkout BT EMNRIIRICHE]
M TEB R,

git clone MLEAPHZRAE, XERFE/LNERBRMA,

£ nEIENCE —HHEITES L NREFEHEN BT LR,

£ EIRS 28 LB Git —Frh, TAVERT --bare EURAIE—MEEEMIEBRH Git BEERIZS,

£ 178 —mHREIERERBE—NTEIF Git B,

&E, £ RESEFERNIE —mHRENFI TR --recursive BRI ZE—NEE FIRRNCEL
SEH

BAEABNEMMSHERIILGS, ERLEXEREREG, HECAHLINE =K,

IREGESH

NFEENEFABTRERERHAEIERFHIER, REDVEERNGSL,

git add

git add SLWABMIEERAMIEEFX (HFARS| (index) X) , UETRE. Hgit commit
THITH, RAMEATERSNEEFXE, Flt git add BARWEHE T IR REBIFFH.

XA TF Git KiRFAINEE, FRUEABFRELRNRRMER. FITFRENT —E— LT UEER
IR4FRI A Ao

BAE BREAM — DR BHIFAMERET git add 8<%,



R, BAEBEIAREN D EH —THRE T AR ERBREH R,
BETER, BE REXETF —EREACKRERANEF BB ES -
&, £ HNSR —THRENE—MERRPEN T ENAE, UEMRAUTHREXERAXET 4.

git status

git status LHNRERFLEXNEEFEFXEPRARRSHX G, XHAERETERREXRERE, AELHE
FERERINX . —RECETEAR, FAMBTR—EXTNAEXEEEXINZBE MR T.

B, BT NESRXXERES —THRNET status WERKEENTER. BARNNTL2BHRHEEREE,
BREKXEIBIIREERA git status NEBEHETX—FHIT,

git diff
UEETETERENNERIRILUER git diff 5%, IHSTUETERMIEFMESINEEXHNER

(git diff BRUIARUMUZE) , MEFEXKESHRRERRZENESR (git diff --staged) , HELLERFHE D
IBZIERMESR (git diff master branchB)

B, BT EECEGFNREFNEN —FEFART git diff WEXEZE, ZETHENBERTOEES
METWELEEFT, WERE,

£ RN — W, FANTERRZAIER - -check TR E R REFENT B F R/,
FERESINTHLERAE — R, TR TEM git diff A.. BIEEKREFVILBRTED X ZENER.

£ EREH —THREANER -b ETRTIBETAFHNESR, M8 --theirs. --ours #l --base EBHK
EERAREEFEOARXHRIES

&ia, & AGERFER — TR BMMERILG<LE --submodule TR AR LL IR FARIRAIE K,

git difftool

HIFARRERAERN git diff 8a<BY, git difftool AILARRERMBI— MM TERARRETRMRIRH
ZIBMER.

HNRE EECEFNREFNEN —TRE SRR T Itan <,

git commit

git commit A WFAEET git add EEFNXHFRBELEEREZ—MTANRE, ARKBHFDX LR
AREHBEHZ b,

Bk, BE BRER —TNHRSRT e SHEARZ. BRITERTNEZEAENIERETEIER -a i7E
KBk git add X—F, RIMAER -mirS@d a<LITMmABEI— MRS REBRZIER.



£ BUBRME —TRBAINEB T € --amend TR EMEFHIIRSS.

£ AZEN, BIMRITT git commit WEZSHAT, RTIEFRE,

£ BERZ —THRENRN TUORER -S iRER AR ERME.

BE, BRAUR —Td, BIITHET git commit TBERMT 4, RERWMFEKILA,

git reset

git reset S EEARRIBMERLALNERNSHRMITHIIERIE ©R LIS HEAD f53 7 B RIERIL T
index HEEHEX, ARMRER --hard SHRNEREEATURETEX, AREIRMAX 6L W INEEARY
S, MRS ERMIIE, FUEERMTEREMEETEER T E,

B, BIE BUHEENXH —THRNABT git reset BREMMAE, ARMNHITI git add spSHIXH
BUHE 7o

£ EEEE —THRHENFEANE T <, JIFETEEERFLS .

£ Flr—REH —Th, BRIVMEA git reset --hard KECE—NEH, FARFKITEERT git merge

--abort &%, ERgit reset W— P REIBEAEE,

gitrm

git rm 2 Git BRMIEX, HEBHEFXBHEXHRG L. EATRIEREF—MBEREREEL, €5 git
add B—RE Mo

BANE B —THRET git rmB—LE4AT, SEEAMBIRXHE, MER --cached EIRRABIRE
FRENXHERRE TR .

EERPYH BIEER —HH, MB7T git rm XEN/IMARRE, WEHRIT git filter-branch PERF
fERR T --ignore-unmatch &I, XXHIAFIHEE Ao

git mv

git mv @SB MEMGS, BFBRE—IXHHEERXMA LHIT gitadd SSREEXXEF LHIT git

rm” &<,

BINRAZE 2o — R EREMRE T e <.

git clean

git clean B—THRMIEXPHHFEABENXXENG L, A URRFNIRITXH4EESH PRI,

£ RETFER —NHRBRINAB TR EZMER clean S8 LHAERTIRITR,



NES5EH
Git BIL M RIMAEN D X REHINEEN LA <o
git branch

git branch @<L LREMEE LNNZEETR, ERMUIHIRFAENS X, QIEH D, BFD XKk
R 52

Git 032 —TEER N branch G HKRITH, ERFTENET. B, HE 02EE —THFNETE,
REHNE HZEE —TNHRNEBTENHERBIEFE FIERMER) -

T RES S —TFh, HEIMEA git branch -uEAKIGE—NMRES X

&iE, BIFEGItS5IA — T TeEEEEM—1 4.

git checkout

git checkout A< ARTIMD =, HECHABTITEER.

BIRE 23U — T E—RINRT&Hm<$ & git branch @<,

£ IR — TN TR T IREIER - -track IRERAIRIRERD 2o
fFiodiRR —F, BEIAL&HLM --conflict=diff3 REMNBXHFHR,
EEEEE —TPR, BITH— T TR THEHATRS git reset X FR,

=&, 7 HEAD 518 — R NE 7T e S —LELIMA T,

git merge

git merge TRAKREGEH—ITHESZSIMIXEIFELK BN DZR, AREFIRNOZIEHBMESHER
£o

BIMNBEEFESSZ —TPNET git merge 8, BARATERBHNZMMSEERE, EE merge <R
BNANLEM, —fRRE2 git merge <branch> HF E—MFESHBFFRHN—IDEZREN,

FAE REN AT E WEENABT NEM— squashed merge (38 Git EHENEE YE—NRAVIRZA
RICFRMREFRNDEZNHEEIER, )

T EfEeH —Th, BRINMBTEHNERERHS, €& -Xignore-space-change 88 & --abort &I
KRIE—NEREETRR,

£ EERERZ —THRENFITORAESHIRIEES, NRIRHBIEEER GPG ZRAVIE,



&ia, BE FREH —TREITFREH

git mergetool

LIRTE Git WA FFBR R, AJLUER git mergetool RBI— MMM EHEEB T A,

BAE BEIARIO DT EH FRENET —TE, RAREINESNEGHSHRTA — R A 7 AKRIRE
CHSMNREH TR,

git log

git log s HAXRBII—IMNMEMEAREIEE, MREMNERREE, RINERT, ERERREFIFIES
SHAEIERE, BRAUETRFARINEEZEZ N LRSI UHIERH, S @ERARERRIERETERFE
PMEEZNDZZENER,

EXRBNE—ZE/LFEE RIS FKiER— P INBHEE,

EEERZAE —NHRBAINEAT IS, RN THR. HART 8 -p M --stat EIRTEES—ME
5N, fER --pretty” M --online EHREEEEMNHEIZR.

T OZ0E —THhIEIVEAE --decorate IR E B AT ML IRNTD I HIEHFITE, RNFAI1ER
--graph ETREF D XA FIEREEAEFN,

£ AAE/NEFIPA N 1R X (B BT, BIINABTEMSER git log @a8$ B branchA. .branchB BiB/ARE
B OZENTFE 1%, —ERRXEE—H, FiRZXE —THEIMETEZNA.

£ <_merge_log>> M = ETih, BAINBT branchA. . .branchBi&XXH --1left-right iBAREEH
LXEPR—IMDE, F E5HESE —DHHPENERR T IAER --merge iIBTEREBHEHARIFR, BEFHER
--CC IR BEEERAFLICER PG HIZTAHZR,

ESIHEE —ThEEBILL AN -g &N MARER D ZRKESE Git BY reflogs

R —TNRENART -S & -L ETRHITREABNH EEERHTHIANHBER, 0— P REEH
Eo

EEZRET —TH, BIITHETHNMAEEAR --show-signature RAZ—MERXM git log B, FHiM—
MR EELEENE RN — M RIE,

git stash

git stash @ <ARGIIMREF—LERLERINIE, UEESX EAFTERATA LIFA A LUFEI(E
EES

g S 52 — BN ETERIRZEHX B L,



git tag
git tag LTHRXRARBHEELRERHHNE—NTSIEBE—TKANBE, —RKFHREHEFEHEXE,
BT 5% — RN B T IS REXAT, HE AAHITINES — TR TGS,

BUE ZETF —NRNBTINRER -s IRSEIE—1 GPC ERMTRE, ARER -v EBRIEIE,

BB ESEH

 Git FiRBZDIpRNENG S, JLFRUNGSEBEERFRMNEIEE. SMBESZMIIE, HEM
Htt S HIEEER, XA/ MMRITECENGRS,

git fetch

git fetch®@<L5—MZENCERE, #EBZECEFTEEREIRNCENRENMEESNETRAR
THETEIRASHER IR 2= R

FAIFIE7E MZIZCERIMENSAE — RN AT IS <, ARENE 2D FEE T JLMERRM.
BAE A— T EES —TRELIN AR EEEERL S,

£ 5HIERE A BANTBAERMB—MERINZRIZIMEERSIA, EHEH, RITTETEAMN—TEHIRE
N&

£ SIS ERHRRIMEETSEBEXM refspec UE git fetch AILUMB—LREIAFRRNEE,

git pull

git pull S SEAXEMRE git fetchM git merge MELHAERIER, Git MRIEEMZECEFTIERNE,
RES 2N EHEESHERFIEN S ZH,

BAE NRIZCEPIESHE —HRREBETA T IR, ARE EETECE —TH TR T IORIFEITITS
LHIE, FAREEH

A MEE AEERRTE —TIRT#E T IR e < KRR E BB,
£ 10 AR —THHREANER T AL s <L 0fA@d — URL R—RIERHIENEE,

&fE, BITE EERZ —THRBRITRENNB TIREILUER --verify-signatures EIRIGIEARIEFEHIEY
TREVET GPG R IR
git push

git push@LRAKREZ—IMECERE, HRMAMBEEFESTECENER, AERERBEIZ—1CE
F. EREEFZ—MEENGNR, RX@EEEHERIE,



BT HIXFITZCE — R NAT git push i, EX—THEENBTHE NI XIITECER
BARZ. X —TH, BITRNTRTNMEXIEES S, 7 RED> —THEN]T7THETOERE— TR
INBHEERVERER 0320 7E MIfFZIE 02 —hIAIER --delete #7EM git push ss<KEMBR—NERS
2 LM%,

£ E—TImESER —BTHR, BIMNBRT/LNMER git push EENRECEDZH TP ITENRG,

£ HEZNRE —TH, BANMETNEERLS<LM - -tags IR D ZARTRIRRE .

£ S FIERELE) — T, FA1EER --recurse-submodules TR ER S HIIENFIERN TIEEE
SEHRRFIBRZAEAHEHAT, SERAFRREXAENRERE,

£ HEEFP il F PENRERRET pre-push #54 (hook) , ER— M LUARIKEME—MEXTHZ
ANEITRVRZS, DI EHEIEE B M.

&fE, 7E SIAAEHEE — 1, FNE T ERTER refspec KX, MABBEEANBEER . XX
MEREEEEDZELENTFREF .

git remote

git remote LR — M EMIEZECERERRNEE TR, EAWRE— KM URL RER—IMEENWE,
fRorigin, XIFRFAIUATRAEREMAMITT . FAILUEZSDXIFRAIR, git remote AILIARZAIN,
Beg, RMERENT

e 97E M2 CENER — TR E T IFANNAR, BETIE. R, Bk EaRE.

P ERBNESETHEEFERLHS, BR—MKREL git remote add <name> <url> XHEERIFRARS
o

git archive
git archive s FAREIEDTE—MEE REBIVYIE S
BAME £&—RARH —T, #H git archive @$RAE— T IMENARXERATFH =,

git submodule

git submodule < AXREE— N CENEMINICE. EAUBBEEREEMLENEZTER
Lto submodule &84 E/LNFm%, 80 (add. update. sync %) AXREEXLERR,

RE FIRR ETPRIFFANEB T LSS,

WESELR



git show

git show LRI LU —FEIBAIALAIRMAHRER— Git WR. F—RERIBSRER—MREH—

MERHIER.
BAE MERE — N EAL S RETFERITENER,
AfE, BAE EFEITIRA —1d, B7TRZREETARRARZASEZRE AT HRAIR3L,

BAER git show MHRARBHNER/RE FoIXHFBEEH —THARESH RN ST EFXIE PRI
EXMHHIRR.

git shortlog

git shortlog @—1THAXRYIH git log FMLHAIER <L, ERNMIERRSS git log AHRIAVED, EZLtaH
LHARIILAEIRER, MERT—MREFE TANRERICRIEELEER

BAVE BIERRZER — R RR 7 AR L e < R eZE—MERY changelog X,

git describe

git describe S AREREMA UBNA—MERNARA, AEER—TMALARNFHHEEFTE, X
B—MRE—TREXNEARNAN, ER—1MEXH SHA-1 E—FEEKX, BEREAFRM,

BAE £ER— RS R AE—REH BETHEA git describe SRR F—MFRIEKBZHNLHEN
XfFo

i
Git H— L ST A RABTR TR0, B ARYIR, I ANTE,

git bisect

git bisect TAR— 1M EEANARIA, E@IBMHIT T2 ERRLIP—MITERNRZETH
bug & RIERTE— MRS,

RE —DEH —THRTBINAT IS,

git blame

git blame sa¥AREEMXHERTT, HHXHNE—THRENEENRIIERB—MERXEE, HIRE
AR AZ WX T RFHFRAENERNXZRER.

2B XHinE — A RREIES .



git grep
git grep AR UEMTRAES, EERMIENERETHERXGFERERFRHHEENRER,

0745 Git Grep BT SIEFHGH S,

T

Git Ry —Eam<LE UG INNEEIMERXFHHSAROR, XFE—RIIIER, mE2—R7IBHT. X6
LU AR EEIRN D 3

git cherry-pick

git cherry-pick SFLAFRRBEENMERPSIANNEE, AEEHBEA— MR SINERERI 2
Lo MR EZRM—IHERNMERMAREHEN D ZNRELTERIFEEAN.

# TESHETER —FH#ARERT Cherry picking

git rebase

git rebase LEAZER—BENM cherry-pick 8%, BitEHE—RYIIR3S, RAEBUEIIEEM
#5 LU EIERIRE —DN—18 cherry-picks HEA .

£ TE —EREFARET keS, SE5E2A NSO XNEEFMSRIVHIERH,

£ B2 PRNE—TDBEALERIF N ERNCENTOPERE T IHH<, RARERT --onto EI,
£ Rerere =i/, A TR T AL EMBEIR G H PRAYRH,

FEAZTREZER —TH, BMEEE -1 2T EA TR E R AR,

git revert

git revert MLAFEMEB—NEAM git cherry-pick 21, ERREXFTHNEENUTLERMAR
BN A E— IRV R H, AR EMERHEHEFE,

BAE ERER — T RERLL S < KBHE— TN EH RS

BB

RZ GitTE, 8 GitAxEs, EASEBIHHATIRFKEIFN, M7 EMERBRAHNT EIM— 1 ERFE N XL
#T,Git #B TAERIEXERETSRE,



gitapply

git apply s NA—MET git diff HEEZEMEMA GNU diff s LB T . ER#HT M TERS
BIfE, BEEE—LEIVIES,

BAVE ARBEEMFEIAN T — T HER T ERERRTAHE T RAEZREIE.

gitam

git am SRR ARBEFENT . 1332 HBLR mbox IR, X FEIHEZEZ T HIGMITE
¥t R EMREYIE P1RE Ao

BANE £ am ep S B4 T e LHRE T ERNRAZERIER, BEER --resolved. -1 K& -3 %I,
FA7E BFEpH TR F WIREI T JLE hooks, {REILARRIEEIS git am BXTIIEMR.

£ HR BN — TR ERATEI AL e < RN A BV GitHUbRIHEIXIE KN EE,

git format-patch

git format-patch @< RA¥RLL mbox FURBTURERR—RFAVHN T LUEIRE] LAAE R — MR 5 &R Fo
BE BIEHFRILFIIE — AR T —MER git format-patch TEA—I B MEEAIRG,

git imap-send

git imap-send F—1H git format-patch £BIHIFE LEZE IMAP BEfSXX 43, FIWE ELEMFRI AT
ME —TAH L — M@ git imap-send TEBE—NNE &XIZEH T #171EAIEIF

git send-email

git send-mail sp<>FAFEIEBH RIEFBLE(FER git format-patch £ T,

BANE BEEHFAFIE — AR T —MEM git send-email TERZEMT RA— I B HEHT
il
git request-pull

git request-pull S8 REBEBNARER—TAEIMELZLREDTANTOEEME. MRIMELLRS
#LE—10%, ARSI ANMBNEERXETE, MAREIMAERENT, MELEURITITs<aaEGH
RIFEXMRBAIEYE ERI Ao

BANE IREN QAR —THER TR git request-pull KER—MEXER.



IMERZR G

Git B —ERI LIS HMtBIARAIEH R R EMBI <,

git svn

git svn AJTLUE Git EN—1NEFIHFKS Subversion lASITHIRGE S, XEKEIRAILUER Git RIEHA
A, EIEE Subversion fRSS 28,

Git 5 Subversion —ERNHAE T LS,

git fast-import

SHFEMRA TR RGN EMEMERBINEN, (RAILER git fast-import PREMIGHE MR TUIRETZ]
Git AT LU HAIE RAVIE T

£ — T EEXHSNGE —THRNHET <.

Bif

MRMEEEE— Git BF, NEFEBBI—IMERNAGEREBERLERA, Gt T —LEEEm<SRKELY
o

git gc

git gc @RTEMBICERMIT “garbage collection” , MIFREIEEFAFENX G HM AT EE—
BEMBIEI

e —MRAEBRNRIE, BAMAUFHRITE-NRIMERIE, FIVELEF —NPRARLES SN
5l

git fsck

git fsck S<RARNERNIEIEERRRE R —H .

BIRE HEME X—THhRERER T —RILGSRIERFMERIERWTR (dangling object) o
git reflog

git reflog 8aR A MIRFAE D ZRVKIEH N BSRERBMEEEHE LRIGEERAIIE

HMNEBE SIS —THRA TSNS, AERTT—RAE, RUOMAEA git log -g F@T git log
AR EBRFRIE R,

BANERTE HENE —TPRART —MREERBI I ZHISES,



git filter-branch

git filter-branch s ARMBFBRLEMNRESAENRTIZR, HIMIMEMMAGRERSH, SEEIL
B— T EERN— R FB R — 1M E,

£ MNE—MERZBF—IXX —Tth, H(EET eSS, HRRTEMLNED, F30 --commit-
filter, --subdirectory-filter &z --tree-filter,

£ Git-p4 M TFS NETHRIEREREEEZI NI CE,

A AN
KB
HABRI BRI T RO ERNH S

BITBINE—NRBEHLEE & H5RK5|H A 1s-remote <, EiTABIEREERSIHNFEIRS]
Fo

BANE FohX B EH. Rerere & 5| ENHER 1s-files REFHFXR BRI Fo

AR 0525 F —THRET rev-parse 8%, ERMERERFMNH, HRFERR—TIRAEY SHA-1
1B,

FAE Git RHRE —ERNABONREGRLSEITTING, XEFZERX—BNERAE. KNREHEHRT
FEABNEMEB D ERAX LR,



	Pro Git
	Table of Contents
	Pro Git
	Scott Chacon 序
	Ben Straub 序
	献辞
	起步
	关于版本控制
	Git 简史
	Git 基础
	命令行
	安装 Git
	初次运行 Git 前的配置
	获取帮助
	总结

	Git 基础
	获取 Git 仓库
	记录每次更新到仓库
	查看提交历史
	撤消操作
	远程仓库的使用
	打标签
	Git 别名
	总结

	Git 分支
	分支简介
	分支的新建与合并
	分支管理
	分支开发工作流
	远程分支
	变基
	总结

	服务器上的 Git
	协议
	在服务器上搭建 Git
	生成 SSH 公钥
	配置服务器
	Git 守护进程
	Smart HTTP
	GitWeb
	GitLab
	第三方托管的选择
	总结

	分布式 Git
	分布式工作流程
	向一个项目贡献
	维护项目
	总结

	GitHub
	账户的创建和配置
	对项目做出贡献
	维护项目
	管理组织
	脚本 GitHub
	总结

	Git 工具
	选择修订版本
	交互式暂存
	储藏与清理
	签署工作
	搜索
	重写历史
	重置揭密
	高级合并
	Rerere
	使用 Git 调试
	子模块
	打包
	替换
	凭证存储
	总结

	自定义 Git
	配置 Git
	Git 属性
	Git 钩子
	使用强制策略的一个例子
	总结

	Git 与其他系统
	作为客户端的 Git
	迁移到 Git
	总结

	Git 内部原理
	底层命令和高层命令
	Git 对象
	Git 引用
	包文件
	引用规格
	传输协议
	维护与数据恢复
	环境变量
	总结

	Appendix A: 其它环境中的 Git
	图形界面
	Visual Studio 中的 Git
	Eclipse 中的 Git
	Bash 中的 Git
	Zsh 中的 Git
	Powershell 中的 Git
	总结

	Appendix B: 将 Git 嵌入你的应用
	命令行 Git 方式
	Libgit2
	JGit

	Appendix C: Git 命令
	设置与配置
	获取与创建项目
	快照基础
	分支与合并
	项目分享与更新
	检查与比较
	调试
	补丁
	邮件
	外部系统
	管理
	底层命令



