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https://github.com/IceNature
https://github.com/KevenYoung
https://github.com/Geno1024
https://github.com/oldsharp
https://github.com/oldsharp
https://github.com/networm
https://github.com/ZKHelloworld
https://github.com/OlingCat
https://github.com/oldsharp
https://github.com/devbean
https://github.com/networm
https://github.com/ZKHelloworld
https://github.com/zwpaper
https://github.com/oldsharp
https://github.com/robinwen
https://github.com/IceNature
https://github.com/morstar
https://github.com/networm
https://github.com/oldsharp
https://github.com/robinwen
https://github.com/zwpaper
https://github.com/byr-gdp
https://github.com/robinwen
https://github.com/IceNature
https://github.com/networm
https://github.com/sanddudu
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/qinglangee
https://github.com/vangie
https://github.com/IceNature
https://github.com/jeffsui
https://github.com/oldsharp
https://github.com/branchzero
https://github.com/hbrls
https://github.com/IceNature
https://github.com/liwenzhuo
https://github.com/devbean
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/WispZhan
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/sanddudu

BN

Al.4 Bash ##Y Git
Al.5 Zsh | Git
A1.6 Powershell 189 Git
ALT B4E

A2. 3% Git BRAREIRZ A
A2.1 8217 Git AR
A2.2 Libgit2

A2.3 JGit

A3.Git ®%
A3.1IEESRE
A3.2 KBNS eI2m A
A3.3 IREZELRT
A3An=56H
A3STMEANESEH
A3.6 KBS
A3.7 IR

A3.8 % T

A3.9 HB14

A3.10 SMER R4
A3.11 B2

A3.12 KE&H<

Coding NET BB EERI#k: 1175 tvvocold AR #7755 SKk— B JEAE "T#A R 1F18 XTiE

FE
@WispZhan
@branchzero
@branchzero

@networm

@Genol024
@Genol024
@Genol1024
@banxi1988
@banxi1988
@banxil988
@banxi1988
@banxi1988
@banxi1988
@banxil988
@banxi1988
@banxi1988
@banxi1988
@banxil988
@banxi1988
@banxi1988

HIRE

@IlceNature @Geno1024 @neol218
@IceNature @Geno1024 @polarlights
@IlceNature @Geno1024 F{Hi2
@IceNature @Geno1024 ¥ {FHi2

@lceNature @fatjyc @branchzero
@IceNature @fatjyc @branchzero
@peizh @lceNature @byr-gdp

@peizh @IceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @IceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @IceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @lceNature @byr-gd
@peizh @lceNature @byr-gd
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https://github.com/WispZhan
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/neo1218
https://github.com/branchzero
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/polarlights
https://github.com/branchzero
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/sanddudu
https://github.com/networm
https://github.com/IceNature
https://github.com/Geno1024
https://github.com/sanddudu
https://github.com/Geno1024
https://github.com/Geno1024
https://github.com/IceNature
https://github.com/fatjyc
https://github.com/branchzero
https://github.com/Geno1024
https://github.com/IceNature
https://github.com/fatjyc
https://github.com/branchzero
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gdp
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/banxi1988
https://github.com/peizh
https://github.com/IceNature
https://github.com/byr-gd
https://github.com/vangie
https://github.com/tvvocold
https://github.com/zkhelloworld
https://github.com/KevenYoung
https://github.com/summershrimp
https://github.com/garfield0
https://github.com/fatjyc
https://github.com/tankxu
https://github.com/Kyle-ak

5=

R EERIRE S PRE TN REARE X Git WBXAE. ILINB/LOFEFERN B T RAGLIRHERN A
Bo THRABEXTENMMR=ZFHIRES L,

T E—E, RITRBABRAEEFRS (VCSs) # Git NEAMS——FIRERRNS, NXEAHAZGit, At
AEEHAVCSs ARREFH—R, ESHE VCSs X7, URAFTABAZ ATERR Gite AE, &ITK
TR T & Git IR RSB R Git, MAAE—REITHES.

EHRIE, RITKER Git WEAER——BSIRERMA Git BRI EEIBEIRY 80% MBS, @IFNRAE, (R
ZAEBRECE. BEUBRE. BAXHNTIENR. MRABELZBEMN, MNIZELEBEREZEFE
RSB R Git ARREEI S S — 112,

FIEE XETF Git NP ZRE, HDZRBBEWINAR Git RFLENE, XB, MEEIIREZMAILGit
S5RAR. FIRAE, RAIEFE—RVERIDE, £ Git PXMAMNEEN—E2D 28, RERSMFE
T

BT X TRSF[IHAY Gite AEEAAPLFREERE CHARN N ARSHFERATSEN Git B9%E.
RIFFELLAARERERS, HITMESRIT—EREED,

BRE RERSMHOBERNTIERAVAT, UKRINEFER Git RIME(]. FIRAEAE, RN ZEBESMNTEE
FEZ BN AR, BIBFEHER Git, GRS MNEREN NS FEREBIA T,

F/ARE NE GitHub HERSUKRARBRRN IR, HITRERZEIMEKAEE, CIENER Gt €, REIE
EBTERMUMIERMARSIER, GitHub BYRIRIZEOMABLRENS LRIV E R TIS E R B A\ I5,

FEEXT GitHBLn<L, MEFIE—LEBLEH, BWNEETHEN “reset” <, EATHIERIRGE
%, HIEASE, ATHRIERES. AENNTARBESIRR Git FR, ILAREA—TEENKID,

FBN\E XT Gt FIENBEXEKE, SERERTERIEHBESCRIENEFIIZA UAIRBIMFAFEENS
HIT TR R, RITESNAAMEIRE SRS, LUEEBEXRRRER,

FhE Xt Git FIEE VCSs, BFE7E Subversion (SVN) BYtEREER Git UKRMETE VCSs T3 Git, R4
LMBEER SN, HFEWEEITRINT, ki, (RE TR Git R BINNEEN—XBEEBTR, EMRAERE
FH SVN RS2 8809BHESNAI IR & 1E. B NEBENBMAMNAERASANINE, LUEIREEBR S5 0EN Git B91F
i,

BTE R Git [RIBMESAIKRIAT, WE, MELNEFMEHEX Gt (IFIR, AL Git RRAMIE
BIThEE, TR, RAIAMLEE S Git WIfFIFMEN R, Git WX RIEBZEHFEMN. FTEXHNAT. RSN

FEZHIR, EPEFRELRESIBEAENRS, UEMREBTIUNMAILIRNT F. B2, MRMREHKI]—
BHHRERNFIRAAT, (RAIEBKLRIRSE+E. HIHERENEL!R.

EMRA, BINFIZSNEHEFRPER Git 9K, FITRZEZMRAESMER Git ;9% GUI A IDE 47
BIFE, XLEAIAHIRE Sk, NRIFBTE shell. IDE X AIRIELIHEA Git, HFIERARE,

£ MR B, HAMRITEIEM libgit2 1 JGit WTRRTS Git lZ<. ¥ /& Gite MR ESER. RENEE
XTHRRME, FETEGtNKERR, AEMZIMAER T #.

REEMRC, BM—RMENXE Gt IFMEEESR<, EEABPNANAE, [EZH(EBEAXERS
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Wt 4. MRMRFEMESBHRIANVER T WLELRE Git in<, FAIUEXEEF,
TEIEFA A,
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i 2

KEN Git Ni'Jo BAMIMNBIRAIEFH TRANERFIRFR, AEHENAZERNAZ LETGit, RERXT
AR E Git EF IR TIF, BIXRENFS), (RNIZEET AT A Git RARIT, NHAIRNIZER Git LKk
REZANfENS B LAERER Gito

X Fhr A= 5!

AR “WREEF” ? WA ABEXROER? RAIEFHR—MER—IRETXHRBLEN, UERRERS
ERBEITIERN RS, EARBRRREOGFHR, RNNREFERERAEBX A EAizH, BXFFL, R
B LASHERIZE BB ST S T AR A

RRRAERIMIVLITN, AJREFEREFX—EERNNERREXHNFEEITRE (XHIFRIRIFES
BIRENINEE) , RARAEHRZRS (VCS) BMEREMNIERE. A7 EIRpe LUSEE R A EE Z 5isvIK
S, EERBANTEHLERIEEXNERAVRE, RE] LR HRZERAT, EHEERIEER T
73, MMM SEERABLIMNER, X2EERRSETENERESS. ERREEHNRAZRELRE
k&, PBERELR—SUCENINE R HERBICIBIM, (RBERFRTLURMIRE 2RI Fo (BERSMEM
TSN EM.

FHhRAIEHI RS

3 ASIHRAEHIETE B RNARREETRANRE, RFTRKEMNESHRENTRS. XAHE—
FEFRMREE, BR¥IFNSSLHE. BNRSRERENTFER, — NI ORTHX4HEESEAIN
Xt

AT RN, MHARAUBRAR T FEMAMRAEF RS, KASHERAREMERENBIREFRIZRX
IR EHRER
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Local Computer

Checkout Version Database

Version 3

Version 2

Version 1

Figure 1. ZKHhR 71541

Hh ST — M RCS, MSFZIHBENRG LEEERIENIERR, RCS NIFREZERE LREFA
T& W TREXHETRENEL) ; BINAMENHT, AJUERTEHEMRENXHERE.

SRR R RS

BETRAMIGER—NMAE, L ERRRGELNARENEIE? T2, SPUHMREIEHIRS
(Centralized Version Control Systems, {&#k CVCS) RMIiEm&E. XERYE, #EIW CVS. Subversion LAK
Perforce %, B —ME—MEREERNIRSSE, REFAEXXEEBITIRA, MBEIENANEEIEFiG

EEIXARSEE, NHEMNXHNERREH. ZEUK, XERAREFIEH RRRITTEME.
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https://www.gnu.org/software/rcs/

shared
repository

developer developer developer

Figure 2. EE-RTEHIRRZIZ Y.

XMMBUERR T IF S, FRBERTERNAM VCS Kik. IE, SMABAUE—ERELFIHBEH
MEMAEEHENA. MEREIBAIUBMEES M LAENNR, FEEE—1 CVCS BRLLERMEF IR
LHEP A EIEERSRINE 5o

ENWE, BFER. XAMEEMBZNNRRIBARRS BNBERLE. MREVN—/NE, BAEX—/)
N, EEMITERERXERH, UL EADRIE. WRFOBIEEFEFIENBELERE, gAMIaZED, BX
BRI ERFMEHE—ERETNENBITERE, R TAMNEZENS LRBOERIRE, SHhRAIZE
R ERMRE, REZRIMHNENALIEREFREFEE—E, mMEERMEHLEEMICRIINL

DR AIEF RS

FEOHAMEIEHIRS (Distributed Version Control System, f&# DVCS) Ett T, EXERFEH, &
Git. Mercurial. Bazaar LAK Darcs &, BEFinHARIBEEGMRARNXHIRE, MEIBLBCEREMBEG
TR, BETENHEIER. XA—K, FA—RHETIERANRSSILZELRE, EEEHAIUBEA—HERER
HERNEMECEMES. BAS—RNFRMERE, EHFELIHBE—ANRBCENTEE D,
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Server Computer

Version Database

Version 3
I
Version 2
I

Version 1

Computer A

Version Database

Version 3
I
Version 2
I

Version 1

Figure 3. 7zt iR ZH#E 1.

Computer B

Version Database

Version 3
I
Version 2
I

Version 1

Et—F, WEXLRGHALIEENETARNZHRABECERITRE, #Elt, (RAUER—MRESR, 2
AMARE LI NENAEEDE. (RAILRERERERRNMERIE, MBRERANTER, MXEL

AIRVERXRARZ AR,
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Git {558
BAEEPHITFZEARSBY—, GitiREF—MEE LS AECIFIENR,
Linux IiZFFRINEEENBRZNE5E, BRSEH Linux RIZ4EIR T/EETEE 7R3 AN T MREFARAY

ZHiES L (1991—20024FE) . F2002 F, BOMMBAAFBRBRA— N EENRERRSITHRS
BitKeeper SREIEF LIPS,

217 2005 £, FF%& BitKeeper A AFIE Linux AZFFRHL XM EEXRER, MITKET Linux WiZttX
R EREMA BitKeeper B9 1, XFLBME Linux FRRE X (BF5U2 Linux B94%1E% Linus Torvalds) BT
BitKeeper YRR I0HI)I, FAHBECHMRAERS, MITTHNARFIT T EFBR:

- ORE

- RIEBAYIRIT

© XIEAMAARANEB RS (RFRT LA MHITHAANSX)

© EEROHI

- BRENSUEERM Linux AZ—FNBAMKRIE (REMMIES)

BEET 2005 FLUK, Git BERMATE, EREZANEN, MAREEVHKENBET. SHERE YR,
REEEEERATE, AECAMUEGHNIFAMENZEERR (B Gt D)

Git @fta?

B4, BEME, Gt AZEREEN—IRFAR? HIRETRNNRIEEEE, EFEMRT Git WERBMEK
TERIE, BEXRMSMERUA, BNER, EF3Gitl, BREEBEBERWHEREAEERAEENIAL,
%0 CVS. Subversion I Perforce, X#FEEFBIRER TAMBRAERE, RE Git BERXSHERMRAITH
RGAEEAM, BEEHEENEEIHANAR LABRAER, ERXEEREEESERERPHIER,

EHIZICRIRIE, MIEERELR

Git IEHEREIZEH RS (8 Subversion FITINTR) MWEBEFIET Git WEFHIENSE, M LR
W, HERBRRAUXHETETNRNAREFHEES, XERSH (CVS. Subversion. Perforce. Bazaar %
%) Be(1E#NEEEER—AEAXNGME N X GHINEZS ERNESR (E(E8EMEETFER
(delta-based) BYRRZIEHI) o
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Checkins Over Time

File A —» A1 > A2
File B > A1 —> A2
File C —» A1 —> A2 > A3

Figure 4. ZHE&F T X+ 5 HJ4GHRIKBIER.

Git MZRU LA FRERESE. k2, Git ERRBHUERFRXNEXHREN—RTIRE. T Git
, SHTRXEMJEREFEDNERSH, EERLHMEXY SN2 XHIE—MRBHAEFX MREBNERS,
ATHER, MRXHELEENR, Gt FBEMEMEZM, MERRE—MERIERZFMERS . Git 41T
HIREGRE— RET,

Checkins Over Time

<

File A Al N
| L ‘ ‘ |
File B 'f £ P ’ | | |
o T T [ P — |
File C C1 © | ” | -

Figure 5. 77 (& 17 B REE (B]24 R RAR.

X2 Git S/LFFrEHRHERBIEFHRRNEEX. RFt Git ENZ R T LIS — R4 IZH R FTEL THRVE
ZHE. Git EGER—NNENXHRS, RETFZLUARMEENERTR, MARE—MEEH VCS,
HEIAEGIt 231E Git PXEEN, FRFAXM S NIRRT ERSHIm L.

I FERBFIFHR A RIT

£ Git PRV RS HURFRMRFEL R AU HENER, —RAFTEREMNE LHEHENNER. MRIEIR
TR 1R EE A N IER FHENEFRRSIZFI RS, Git EXAEIILMREEEZ#4 T Git BLAYEE
2, FNREAMHEE EBTBENTERE, PRSI RIEREHRERE 5T,

ENMIF, BEXNRMENFAE, Git FF/INERIRSBEZRNFAE, AEBETHR——ERFEEMEIEE
FERiEY. REEBNBEITBER L. MRMEEBRISRIRES— 1 BRIBREZEISINEN, Git 2EHE—
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TR HE—RAEMNERITE, MAEHTIZIRSSFEIEHMITIZARSS SFAIE]BARA X (4B R At I,

Xt BB RIEEANE LS VPN B, IR LGHTEMIRIE, WI0RE BN ZE LA TV, SAERHRH
1237 (FIREY A4 Bi7k, SFIDEME? ) , EINEMEEENEEE, URERE VPN ZPBARER, BABD
HETE, FRHEEASNE, MEIXLERTERREAN, i, B Perforce 13, BEEEIRS R /LF
TEEMHAE; TR Subversion &1 CVS B9iE, (RAEEBUIH, BRAEASURBERIEH (FNIRNASHIE
EEAT) o SHMERERA, BEMAMESREHAMEHRNEANRRE,

Git fRIEEEM

Git PRI NEUIREFHEAEITERIEMN, ARUREMEKSIH, XERETAHETE Git FRIBHEEEXH
NAHERADT. XN EERETE Git KE, B9 Git BEREHRNE D, BEREEEIRPEREEITIN
W, Git siaE& Mo

Git FALUTERIEMBINEI I SHA-1 885! (hash, 18%) o XE—1H 40 M+ #FIFFF (0-9Faf) 4
BV FRT SR, BT Git PXHRNARHEREWITELE, SHA- 1 BEEEREXF.

24b9da6552252987aa493b52f8696cd6d3b00373

Git PERAXMIEHRENERES, (FREEEIXMIEHRE KL, Git HEEFEFRENERERUXMR
BHIEHERRS], MARXMHR.

Git —fg RARINERHE

fREITHY Git #81F, JLFRE Git BUEEF i . (RRYEL Git BITEMAETERIE, HEILEUMERA
BlREE. RRIAIVCS —1F, RRERXEMIIERIRERNFILERHIANT. EE—BEBMEZREEGit R, 7
SELUBERRSIE, FrRNRIMERIHESIEEZIHECENE,

EEGRAVER Git RA— M ROBHITRE, RABIIRATURERESHER, MeaREEFEnsEk.
ERERT Git MARERIERIE ERMIBIES, FEEHRIE,

=ZFRE

WMEFEER, IRMHEEEEANEIEIRF, FSETEXLEXT Git R, Git B=MRKE, (REIXHAIRE
WFEHFPZ—: BREX (committed) . B&24 (modified) #1 BE#F (staged)

- BERERRENRT X, BEXRRRFESIEER,.
- BEFERIN - EBEAXERNERIRAM T IR, E2EEE TRIERRBRRHR,
- BRRATHIEELR eMREFEREIEES,

XEIEANN Gt BB =M. TEX. EEFEXKUKGit BR.
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Working Staging .git directory
Directory Area (Repository)

Checkout the project

Figure 6. TIEER. EFXELIK Git B/E.

TEXEXNTERE MRAIRIIRIHHRBAST, XEM Git BERNES RREREPRIN R &, BEEE
HIRERIEL,

HEXE—IXMH, RET TRBERZHIXMATIRER, —R7E Gt BEERP. &R Git WAREUH “R
517, AE—RREERMY “EEXT .

Git BEBERE Git ARREFIMENTEHIENN RYEENT, X2 Git PREENED, MEECIHENRRE
BER, ERMEXERNHIE.
ERR Git TR T

1 IR PERX .
2. BIFEE TRERNERER ST, XFRASFERNBIFNEEEFX,
3. ’RXEH, WEIEEXAXM, BREXAMEFHEER Gt BR.

IR Git BERFREFERERTHIXE, mET BRX RS, NRXHEELHHBANEEFK, BT BEHEK
To MRBELEREHE, (FTERELSKEREEEXE, mE BEHRKES. EGitEiM —F, fa#E—F7
BXERSHAT, HAFIMAREXHRESEESIREE, UGB EFERER

A A G
R<T1T
Git BSMERAR. (RAILEREENHSTEN, BalbUER GUIE, XL GUI B th AR 2 RhIhaE,
EABh, RITSERHSTER. XEERNER, REESSTERTIRAEERIT Git 8 il <, MAS
89 GUI BRI RSTIL T Git FrE B — N FELFSMIRIEREE, MRIRPA TEHSIT PRI, BALMR

IR GUI MR iZtE A BRI AR, B2, RZMWAMIL, Lt BFENANRESNERTRE,
FRBABEIRERRN GUI G, BAF A—ERBEMLITIR
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BRY0fRZ macOS AR, BAIFREMIERWNAEFERLZNR (Terminal) ; RIFRZE Windows BBF, FAIHEMRIE
FUMFEMERB<SEN (Command Prompt) 3 PowerShell, SNR{REFZEIELU LikEE, FHITEREETR
PERFSI—T, ABRRGHRFIZEGE A EX L,

=ik Git

EARFFIEMER Git7l, FEREREXMFNITEN L. BEELRE, RIFKEARIIGMIIRE, (RATLLE
ARHEHEHCLREEFRTE, HETHFERBRERE,

KBS EIERR Git i< 2.8.0, FHAVEABIAI D an LA UEREER Git i L

£, BEELEHOSBLSTFANEEIRRERNITAEER. AN Gt ERFOEREAH
KIRY, ABEAIIXLEHLE 2.8 ZEHRENIZE,

{£ Linux %=

WMRIRABTE Linux LA HEBILEREFRLEREAN Gt TR, AIERLITRESNEMNGEEET AR
23, LlFedora A, MNRMEFHEE (52 EFHEXMET RPM BILTThR, %0 RHEL 2% CentOS) , R
BJLAEA dnf:

S sudo dnf install git-all
WRIREET Debian B9&1ThR L, % Ubuntu, i5{ER apt:

$ sudo apt install git-all

ETHRELZIRE, Git EANIE EBESM Unix RITHRIVASR ERESE, WILA https://git-scm.com/
download/linuxo

£ macOS L&

£ Mac LLE Gt EZMAR. REBENAZEZELE Xcode Command Line Tools, Mavericks (10.9) 5§
BEERANRST, £ Terminal EERXERIETT git e EIA,

$ git --version
MREEREIRTITHARELR, BIRTMRE,

MR LEEHARA, aJUERATZHEIREERF. BAHIFPH macOS Git R&EIERF B LT Git EAMIET
#, MR https://git-scm.com/download/mac.
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https://git-scm.com/download/linux
https://git-scm.com/download/linux
https://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.
@ Installationsiy

@ Installati
I3

@ Summary

J i |1n'l\u||t||||l|
kllnluu\llulnn i :[1 !

D 1

4

Go Back Continue

Figure 7. Git macOS Installer.

{RBA LG EEA GitHub for macOS BI—Ef k=i, T INER L Git TRE— N REG<SITTRIEDL,
fRE] LAM GitHub for macOS Wih FEIZTHE, WikA https://mac.github.com,

£ Windows %t

7£ Windows &% Git W B/IMRESE. BARERUE Gt EAFMIL T, FTFH https://git-scm.com/
download/win, THEBMAH. EFEXE—1E Gitfor Windows BIE (10U msysGit) , # Git
EBAFINIIINE ; EZERIEAIA http://msysgit.github.io/o

EHITEIRE, {RALUER Git Chocolatey B, EE Chocolatey 2Bt X PR,
S—EEEN A ERRE GitHub Desktop, ZRERFOEEF MM SITRAN Gite EHEESZHF

Powershell, IR TRENFTIIEZFMNRLHNIRITIZE, HEBRINESXNXAFEEESZTH, HERE—MEM
157, XLEEHZIRFAEEN, {RALE GitHub for Windows P& &, MitA GitHub Desktop Mk,

MNERBRE

BARSMNRBRE Git BSLA, RAMRESIIRMIRE, —#HEREEFHMRTE—LHE, BAEILE
Git BEEpiA, XTMEFRFBEE,

MBFEMBRBREE Git, FELE Git (K#ifE: autotools. curl. zlib. openssl. expat #1 libiconv, IR
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https://mac.github.com
https://git-scm.com/download/win
https://git-scm.com/download/win
http://msysgit.github.io/
https://chocolatey.org/packages/git
https://desktop.github.com

RNFRSK LS dnf (40 Fedora) 3¢#& apt (WIETF Debian HNAL) ,
Al LAfEAN NS SRR ER/ DK LUERIFHZE Git B9 #FIhR:

S sudo dnf install dh-autoreconf curl-devel expat-devel gettext-devel \
openssl-devel perl-devel zlib-devel

S sudo apt-get install dh-autoreconf libcurl4-gnutls-dev libexpati-dev \
gettext libz-dev libssl-dev

AT HAMERZMIER (doc. html info) , TRELUTFHIMIAIMKE:

$ sudo dnf install asciidoc xmlto docbook2X
S sudo apt-get install asciidoc xmlto docbook2x

O f5F3 RHEL #1 RHEL $T4hR, %0 CentOS #1 Scientific Linux BIEEPEE 7/ EPEL = LIET
Z dochook2X 1,

WRIREAET Debian B9&1Th (Debian/Ubuntu/Ubuntu-derivatives) , RBEZE install-info &:
$ sudo apt-get install install-info

NRARERET RPM BUATThR (Fedora/RHEL/RHELTTERR) , fRIARE getopt B (EBLZTEET Debian
MRITRRPTET) !

$ sudo dnf install getopt
kb, WNR(RFEER Fedora/RHEL/RHELSTAERR, BRARBEEHITUT®S:

S sudo 1n -s /usr/bin/db2x_docbook2texi /usr/bin/docbook2x-texi

LAESR AR — 36 S 14 2 B ARl

HIRLEFFMBENHER, (RE]LSEMN L5 RES & AR AR tar 8. RAILIM Kernel.org [
FREX, MIHEA https://www.kernel.org/pub/software/scm/git, UM GitHub Mk ERYEEGRIRE, WitH
https://github.com/git/git/releases, BRETE GitHub FHIR&RHMARZS, 18 kernel.org LEEEXHTHE
2, NRMFEEIETFHERENIE=RE,

BE, REAHRE:

24


https://fedoraproject.org/wiki/EPEL#How_can_I_use_these_extra_packages.3F
https://www.kernel.org/pub/software/scm/git
https://github.com/git/git/releases

$ tar -zxf git-2.8.0.tar.gz

$ cd git-2.8.0

S make configure

S ./configure --prefix=/usr

S make all doc info

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

SeRkfE, {REILAGERA Git SRIREY Git BIEH:

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

1/R1E17 Git VAL E

BRABKERFLRET Git, (FEBEM/LAHERERIRE Git iR, BB LIFTREE R, EFA
SRZEREREER. (A UEEARERBRREIIETHSHKEREN].

Git B —1 git config MTERFEENISEEH Git IMIMITHNEELE, XETEFMEE=TNTREIL
=

1. /etc/gitconfig Xt BER&HK LE— AP RN CENBREE. WMREHITgit config B¥FH L
--system i, BAEMIEEZXGFHNEELE, (HTERRFREXH, AMEEEEAS
B AP NPRERIERE. )

2. ~/.gitconfig & ~/.config/git/config Xff: REXWHFIAF . {ReJLAEE --global &It Git
BB XM, XRXMRRSL L BB NEEER.

3. WHIERGRER Git BRTH config ¢ (B) .git/config) : HITZEE, RAILUER --local &
Wik Git BEIE B, BARANERTRNREE. . (4%, HEBHNED Git RERA 8L
AR, )

TRE

— MR BE L —RFWECE, FrLL .git/config B BT ESRESE /etc/gitconfig PHEEET =,

£ Windows &4, Git &&# SHOME BRT (—MIER TR C:\Users\SUSER) Y .gitconfig M.
Git At &I /etc/gitconfig X&, EREF MSys WIRERT, BIRE Git FMZEMBEIRMIE. MR
fRTE Windows EfEF Git 2.x LUEHIARE, BARE—1TRALNEEEXH, Windows XP E1E
C:\Documents and Settings\All Users\Application Data\Git\config, Windows Vista &xE#T
BIRRASTE C:\ProgramData\Git\config, MXHFREELUEERMNERET git config -f <file> K&
o

RE]LUBI A N en S BB NECE UK e IFRTERI X {4

$ git config --1list --show-origin
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RP{ES
RS Git 2/F, EMMNE—HERDREMOAF BN, X—SAREE, NS Git BXHBAME
AXLEER, ENREAIRNE—RIERH, TUEX:

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

BReRE, WREAT --global i&W, BAZGLREIBEIT R, AAZELCHREZRSA LMERS
15, Git#H=ERPLEER, HTEHIFEMBFERARNEBR ZRSE4ULEY, AT UERIMNEBERTiE
17848 --global MM LR E,

1R% GUI TRMRESE —RIBTHERIRREXLLES,
XA 4migas

BARFPEREEERETSE, RAIUERERIAXARIESR T, 3 Git FEMBANEENZARE, WRKE
B, Git ERBERAEMIAN A IRIESR,

NRITEERFRNXAYREE2S, FI40 Emacs, BILUXAFH:

S git config --global core.editor emacs
7£ Windows &%t £, MRFEEERAFNNINAEIRIERS, BAVTIEE I FITXHNTREIZ. ErEEMEIrNgR
wEENITE R XmAR,
XfF Notepad++, — NRITHIRIDSRIEES YL, RAJREREMEA 32 AR, FEAEABEESE 64 (LIRS

HASZFFFENiES. NRIFEER 32 UM Windows R4, 1T 64 U RF LER 64 IR IERS, BAMHE
AN Tan<:

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

Vim. Emacs #l Notepad++ #2RITHX KRiEzS, BREEFRIIRTE Linux fl mac0S X
€O 5T unixFRgE Windows RELEREN. NRIVEEFAR 32 ARIES,
JBTE git config core.editor 7% HEFBIKRE N ZFIESNAKTE,

ﬁ MR XF IR BRI, BAL Git KEBERIRRIRESEFMAR. FHPE, 6, 7=
Windows L Git TEFFia4m4EET A] fE =T FHIZE R,

mERERES
NRBBEIRNEE, FILERA git config --list MERFILFE Git HeTAEHBINAE.
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$ git config --1list

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

ARSI BIEENEER, AN Gt SMRENXHFIREE—MECE (Fl80: /etc/gitconfig5
~/.gitconfig) o XMERT, Git ZEREHINE—NEENRE—NEE,

fREJLUBI SN git config <key>: 3FRHZE Git WE—INEE

$ git config user.name
John Doe

BT Git EMS I XHRIRE—EEZTENFEE, FRAIEIERPEIEHZINIE
MAREN 4. B, (RATLIER Git FIZLERN RI8 E, EXHRFP—TEEXHR
[FIRETZE:

i

$ git config --show-origin rerere.autoUpdate
file:/home/johndoe/.gitconfig false

RENHERD

EIRGER Git IFEERIED, B=FENNFETLUILE Git s LIS FM (manpage) :

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

4N, T|ABIKS git config SMFEM, BT
S git help config

XLRSREE, EARMENENATUFERMERREN,. WRAREFMIELRPNATERER, Rl =R
7E Freenode IRC BR328 https://freenode.net LB #git 2 #github SRiE I KEEE), XLEIMELXEELBA
T, tiEEE Git HESRTFEIAS

t5h, MREAFTE2ENFR, RFBARETRIRESE, BARTLUA -h ETERGERPAR “help” i
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usage: git add [<options>] [--] <pathspec>...

$ git add -h

-n, --dry-run

-v, --verbose

-1, --interactive
-p, --patch

-e, --edit

-f, --force

-u, --update
--renormalize

-N, --intent-to-add
later

-A, --all

--ignore-removal
as --no-all)

--refresh

--ignore-errors
errors

--ignore-missing
dry run

--chmod (+]-)x

e gt

1ICv=H

dry run
be verbose

interactive picking

select hunks interactively

edit current diff and apply

allow adding otherwise ignored files

update tracked files

renormalize EOL of tracked files (implies -u)
record only the fact that the path will be added

add changes from all tracked and untracked files
ignore paths removed in the working tree (same

don't add, only refresh the index
just skip files which cannot be added because of

check if - even missing - files are ignored in

override the executable bit of the listed files

RN IZBEX Git Bt 4. Git SIRAIBEEEEANEFRRTIZFIZAB AKX FRAE TEXNT#E. W
£, EFNARFRPNZEE T —HEEB IR Git R4, FEHMEFIEFSIE X Git FIERAIR T .
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Git Ehi}

NRMAIABBIFIR—BRFS Git, BAEERZMIATEE, FAERZ T IREMREMA Git TR &M TIERE
SRINEIMERSS, EFITEEZRE, MNZEBEEHTBK—TCE (repository)  FIAEFLLER
Br (track) Xt EF (stage) SRR3R (commit) Ef, AEWFEIMESRTIMMAEE Git RZBEIEENX
AR, NIRRT & S S E R IR AE.  SNMRDXI S5 PREVIR B BYIA SERRAS AR AR [EHE3E (commits) Z i8]
NES. WFEERIITEZECERX (push) UMMM IRRIGERZCERIEY (pull) X,

XEY Git BFEF

BEARMIRE Gt MBCENAR:

L B R REFThRAERIB A B REEHA Git BF;
2. NEERRS S RE — 1 EFERN Git B,

it A NE S ERB A 2R RS2 — D TIEmZR) Git /%,

TEEFEERPRKERE

MRIFE—NERHFITHRAITHNME B R, BEA Git RKITHIE, BABLEFTEHNZTEBERP. NRMFE
R, BATR RS LNHEELERE:

£ Linux k:

S cd /home/user/my_project
7£ macOsS k:

S cd /Users/user/my_project
7£ Windows t:

S cd /c/user/my_project
ZEHiT:

$ git init

ZaFEE—RA it WFER, XTFERSHEMIDBLN Git EEFFRIARNLI M, XEXHZ
Git BENET. B2, AXTIHE, BMMUEMT — IR KEVRIE, RIVHB BT SE HKEIRER.
(B0 Git NENRIERTHRESXTIR .git XMHXPEETHEXHNER, )
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MRE—NEFEXHRIX MR (MIFEXAR) FHIThHRAITS], REZAIREERXEAHHITIBR.
AJLGEE git add ap<LRISEFARRIX AR HITIERR, ABHIT git commit :

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

HERINBZ—MEXLEESHNITN. WE, MELEIT —MFEREBRXXHSTHRIRERM Git €.,

RENENCE

MRIERF—PELEETH Gt FERFEN, b, FEAENTRINERMBSHN—1D1, XNMER
Flgit clone #8%, WMRMFEWHEHEB VCS 4 (Lbu0if Subversion) RBHE, BB O—TREAERNG S
&"clone"MA=E"checkout", XZ Git XFFHEMAKITHAFZHN—NERRHE, Git REMREZ Git €ERS
2 ELFRREEEIE, MARMERITRIFHNITIEFIREN 4. H{RMIT git clone aaSHIBNE, FIAECE
Tint2 Git EEFHNE— M XHNE—MRAEEEHIEN TR, FX L, NRMNRSB[OEERRET, (B
A UERER— 1 RETRUAFPIHEREZRSB[B LV CE (BRRATUESIELFLRS[IHHEF (hook) &
B, BEBEMRANEIERNE, HR ERS3E LREEGIH) .

RECENGLRE git clone <url>, Lbil, BERE Git EEHEE 1ibgit2, AJUATENGS:
$ git clone https://github.com/1libgit2/1ibgit2

XZEHAERTRE—TRR “libgit2” NER, AEXTMERTIERE - .git XX, MZECEN
EXTRREEUEIN . git X%, ARMPIRERRHMARZASEISXAFRIED, MRIFHENEIXMHER 1ibgit2 X
3k, (RERUFMENHEXHELEERT, EEMESFHFEENFRNER.

MRMFEERETECENRE, BEXTHECENRTF, RAILUBIEIIMMISHIEERNERS:!
$ git clone https://github.com/1libgit2/1ibgit2 mylibgit

XEMITE E—Fa<ERNEE, EBFERBTNT mylibgit.
Git T ZMERERNN. LEMFIFFERNE https:// 1, RNIIRBEILUER git:// hNHEFER

SSH &4, bl user@server:path/to/repo.git. 7EARS2E LIEE Git BN BRAEXEMINIER
SRR EFER, UKkEMHARZERFEE,

iICRSREMEICE

MERNPNELE T — BAEBA B Git €F, FMXTCEFRHTREXHRN TEEIF, BE, (R
XEHPEAZER, BETM T —TMRIBER, BERCRTEN, MRBERREIEIEE,

HigE, MIEERTHE—IXHHAIFEXART: BIRER 5 KRR, BRENXGZEBLERANT
ARAIEHIRI M, EL—RREBFEENNIER, ELE—RNEGE, ENRRKEHEEREN, BERENEE
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BANEEX. BMEZ, BRENXGE Git ESMERX M+,

THEERPREREXHINMIEEMBEXGHEE T RIRERX M, ENREAEFETLIRXRBHIERT, HEERK
NEFX, IRRERTCENNER, TFERFEAEXGEETEREXMH, ALTRESRS, FA Git
MRt E T e, MmiRERFEETIEN]

WEIREXHZE, ATE LRERBRFNE(MR TS, Gt Felrche S, EIF, RATLL
EREEXEBRINXHEBRNEEX, AGRIAEESFNEN, MtRE,

Untracked Unmodified Modified

Add the file

Edit the file

Stage the file

Remove the file

Figure 8. X#HYIXZ T 1L /EHT

REHIXHFRS

AILLAE git status SFSEEMEXHLTHLARS., MBRERECERILEMERLLGS, BRI MXEN
i

$ git status

On branch master

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

XIREBRIMEN TR RES T &, RaiEN, MEEREXATE L RREREEHAMENT, s, EERYE
BIERA, YaiERTREHMEALTFREBERSHHXMG, BN Git IEXEIIHK, &fE, ZHTEER
THRIFIER X, HEFEX N DZEEERSB LN ZERE. WE, 7XBE “master” XZIR
IR Fl)7E Git 952 ARFMITICH MG Ao

WE, ILFNEBR T I —MTHY README X, MRZAHAEFEX XM, £A git status @<, R
REE— M BIRERERX !
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S echo 'My Project' > README
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)
README

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

ERSIRE DA B EIHER README X HIMFE Untracked files T, RIBIEMXEEMRSE Git EZH)
BUIRER (1232) H&BEXLEXH; Git F2BEMBEZANRIESEE, RIEREBEAAMEIFE “REEREZX
B o XENLAEILARKIEOVEERN Z#FIXGREE R ERERNXFESHR, FAIMENFIFH,
AL BRI E IR README XN,

ERERHTIC(F
fEA®HS git add FHARER— X, R, EIRER README Xff, J&fT:

$ git add README

IEBYEIETT git status 8<%, =BT README XHEWRER, HATEHERS:

$ git status
On branch master
Your branch is up-to-date with 'origin/master’'.
Changes to be committed:

(use "git restore --staged <file>...

to unstage)

new file: README
HE7E Changes to be committed XITTEEY, MRPAREEEFRE. WMRIIER, BBARXHERE
17 git add BARRRAREBEEEENAEIERYF. MAESBEZAFHENER git init FMIBETTT git

add <files> @<, FRIREFEIHAIERTHXM. git add T EAXGHERNBRZENSEY; IRS
HRERNRE, ZadRRIHRRZER THREX 4.

EFEIZERBI 1+

MAERNTREBE— P ERBERNX M. MRIMRER T —1%B 79 CONTRIBUTING . md RFIEMRIRERHIXH, SAEE
1T git status @<, SEITENE:
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$ git status
On branch master
Your branch is up-to-date with 'origin/master'.
Changes to be committed:

(use "git reset HEAD <file>..

to unstage)
new file: README

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

modified: CONTRIBUTING.md

{4 CONTRIBUTING.md 7 Changes not staged for commitX{TF@E, RHABREXHENARRTE

ET7TU, BEREERIEEFEX, BEEEXAEN, FEIE{Tgit add®$. XRNEMEGS: AIUBATEH
YARRERFT X M, WEIEERENXHREIEEX, FEEATEHERIBEAEARNXHTRIZNERRRESE, X

NMrFIEREA “FBRMERERNE T —RRERE” AR “F— M XHHRMEmEHR” EFMEE. WEL

FN1iE1T git add ¥ “CONTRIBUTING.md” HEIEEKX, AEBAEAE git status WHEIH:

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

new file: README
modified: CONTRIBUTING.md

MERMNXHEEEEE, TRIRXHME—HIERICE, BRIRLLR, {RMEE7E CONTRIBUTING.md EBIINE
AR, EREBEERER, HEEFRX. A ZHIE, BizfTgit status &BE:
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S vim CONTRIBUTING.md
S git status
On branch master
Your branch is up-to-date with 'origin/master’'.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified: CONTRIBUTING.md

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

modified: CONTRIBUTING.md

EA[EE? L CONTRIBUTING.md X4 ENEIMEEEFXMIFLTEFEX, X EARGER? ##E, KfrEGitR
FEHEETIRIEIT git add SHLEBIARA. NRIFIMAEIRZ, CONTRIBUTING.md ARASEBIF&RE—RIEIT
git add apLBIABNMREAS, MARIRIEIT git commit BY, EITEBERPBIHFIARDS. FrLL, B1T7 git
add ZEXETEITNXH, FEEMEIT it add IBRMEASEHREFRER:

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

new file: README
modified: CONTRIBUTING.md

R

git status ss<RVEMLH+2FA, EHAERLEED, Git B—MNEMRIUEMEERSHSHREL, X
MUETEMN AR EE RN WRIREEM git status -s @< git status --short &<, FRIFEE—H
BINE N R E Rt

S git status -s
M README
MM Rakefile
A 1ib/git.rb
M 1lib/simplegit.rb
?? LICENSE.txt
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MAMRIRERXHRIEER 27 178, FIAMEEEXPRXARIES AtRid, BEINXHIES MiRic.
HAEME, Ei=igRTEFEXRE, GEERT TEXAPRES, f, LERSREER: README X4+
EIEXEERERREF, M lib/simplegit.rb XHERNBEEEF. Rakefile XFEE, BFEX

E7 B, RAEXHRNERFEEEEEEFNED, XBEREENEI.

BEEX1F

—RBENEZZIBEXHLTFAN Gt NERE, BRFEENSHRERRIEXMHTIR, BEEHZLEEHERNX
f, LB EXH, HERFIEFEENIRXHF, EXMERT, RN UEE—TR7 .gitignore
B, FIHEBERRISCHRIER. RE LR .gitignore fIF:

$ cat .gitignore
*.[oa]
*~

F—1TEF Git ZBEFABLL .o B . a FRAIXF. —MXENRXAMEFRXAHEHBERFIIET LI, F=
1TEF Git ZESFIERFLURRTT (~) ZBRIIXM, WwEXAwENRM (Lbdl Emacs) #AXBENXGRRE
Bl Ltb5h, {REJREEFERES log, tmp 3E pid BR, UKBEBERNXESFEF. BEFrm—FIEmAiRe
WMEeEIREL gitignore XHRISR, URRFRIREZXETLARIX M-

X .gitignore RIS AEIT:
- FRETITEE L # FELMIITE =M Git 2B8,
- HLUBERERN glob MR ILE, B3I BEEN TIEXAH,
- DLESARZCAT AL (/) FFSkBA LR,
- MERE AL (/) EREEER

- BREEERALOMIXHHER, ATUERAFMLENS (1) Bk
FMBHY glob #2415 shell FIEAME K THENRER, ES (*) RESIHEMERFHR; [abc] LA
EA—MIEFESPHFF XNMFIFEALRRE—"a, BARE—1b, BALRE—1c ; @5 (7) R
RE—MEEFH,; NREHESHERENLIRENFN, RTAMEEXRNFASEEAREA UTE

(tban [0-9] RRILEFFE ORI OMEE) . FHAMINES (xx) RRCEEEREER, tbkila/*x/z AL
it a/z. a/b/z3Xa/b/c/z,

HAITBE— .gitignore XHRIBIF:
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# BEEFRIER .a XF

*.a

# {BIREFFAEM lib.a, BMEMREFEZEKET .a XH&
Ilib.a

# DZBYUFIERETH TODO X, MAZE subdir/TODO
/TODO

# REEEMERTREA build BIXHFX
build/

# ZB% doc/notes.txt, BAZEE doc/server/arch.txt
doc/*.txt

# 7B& doc/ BRNEFMEFERTH .pdf X%
doc/**/* . pdf

Q GitHub BE—1M 21 A X +MIMB XIESHY . gitignore XHFIR, RAILUTE
https://github.com/github/gitignore ¥ZEIE.

ERERENERT, —NCEUERBERTE— .gitignore X, TEIMAHEIEE
NeER, A, FERTHAUETHING .gitignore X, FERHH .gitignore

0 XEFRERNRERFERENBRET,  (Linux RIZR9RISERS 206 1 .gitignore X
. )

%~ .gitignore XM EMKATEEH T XBEE, EZFIEMN man gitignores

EREHFNREFNEN

B git status HOBGHNTFRRT T EE, MIMEMEEAENRT HAMT, STLME git diff &
%, WERIMSFANBgit diff, MBERTELAEREEXANIE: YaHMNBLEREREE? &
WLBHE B EEF T RIER? BRgit status EEBIIERRE FHIMHE N REE T XM
o, Bgit diff EEEEXARTHRREMEFEETMPLTRE T ML,

RaNFEXR & README X4 EETF, SAfG4R1E CONTRIBUTING. md X HEHFEF, BT status iSREF

|
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S git status
On branch master
Your branch is up-to-date with 'origin/master’'.
Changes to be committed:

(use "git reset HEAD <file>..

to unstage)
modified: README

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

modified: CONTRIBUTING.md

EEERREFHXHER TWERD, FMSHERBA 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

HA S LRNB TR R LXK ARRZANES. HRERZ BTG TERRNLLR

EETECEHENBERBITRRRENNS, AJUA git diff --staged 7, XEMISELLIEEE
XHERE—RIEXHNXHESR:
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$ git diff --staged

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

index 0000000..03902a1

--- /dev/null

+++ b/README

@@ -0,0 +1 @@

+My Project

EER, gitdiff X REBREXRGEFNE, MARHLXIRZURPMEHIFAERE). FRABREIR—TF&
FETEREEIINXY, BT it diff FEAHAELESE, MEXNEE,

RZAYRY, E7F CONTRIBUTING.md [5B4iE, FILUERA git status EREREFHEREREEFHIE
o WRFNEVIFR (Kinkd) FERWOT:

S git add CONTRIBUTING.md
S echo '# test line' >> CONTRIBUTING.md
S git status
On branch master
Your branch is up-to-date with 'origin/master’'.
Changes to be committed:

(use "git reset HEAD <file>..

to unstage)
modified: CONTRIBUTING.md

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

modified: CONTRIBUTING.md

WMEETT it diff BEEEAENTL:

$ 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/1libgit2/1ibgit2/blob/development/PROJECTS.md).
+# test line
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AEA git diff --cached EEELKEFERMNEN (--staged M --cached BEINXA) :

$ 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 BItEFhRZE

HEABR, BIWEM git diff EOWNXHER. BRI UEREER L TARING

O diff TERIBRER, ALUMER git difftool < KiAM emerge B vimdiff S5t (&
FEElEss) md diff O9HRER, AR git difftool --tool-help B9 REIMMERY
S HFHRLE Git Diff ffHo

R EH
RAENEFXELEEME, FTLURER T, FEIZE], BSOWATE T ABBREFHENXXHTEE git
add ¥, BNRZPHEFAZTERXLEHRGFNENL, XEEBRERTFNXHRIZRBESMEE, Fh

B, SREERACET, o git status BT, MAMRENXHEFAEHMEEFERT, ARBEBTRR®T
git commit:

S git commit

R A XA BRI A R,
BAIIRIER Y Shell (OFFHT R EDITOR JEEH, —M vim 3 emacs.  HALATLL
€O  mmes ammsR, EMgit config --global core.editor AL RENERIE
35,

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

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

#

# Changes to be committed:

# new file: README

# modified: CONTRIBUTING.md

#

~

~

" .git/COMMIT_EDITMSG" 9L, 283C

UED, RANREREEREERE—XEITgit status Wi, BIEIRITE, BIMNFREE—N=1T,
MIRNR R, RE2r UEEXEERT, FEBEEHEXR, SLRBMRREEXREMNATEM

e
=o

t’ BIFANANBEIURRAILA -v 2IEE, XSBIRFERNERR diff itk 2IMERIES
B, DELLIRAE DRI R EIEH ISR,

RHmIEARET, Git RRFIRT, BIRBARRHAER —RIER,

F5b, IRBEILIFE commit s8<2/EAR0 -m &R, FHEXIER S LHRER—1T, W TFFR:

$ 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

4, MEMERLIRTE—MER! AUED, RRXEESHFNR, HAREMNOX (master) RBXRH, &
RIBITHITEE SHA-1 RIAZ 4 (463dcaf) , UNERRRERS, BZOXHEITE, ZTRIMFAME
Jo

FicE, RRFIERIEREEFXEARE. TRAEREFXHONARSEEIURTS, AIUETRERN
MNRAEE, B—RETRXERE, HEWNMMEF—RIRE, UERTUEIZXMRE, HEHITIER.

B EREFXE

REFEHEEXEMNARNA LR ESERRVAT, BEENEXAMBEED, GitigH T — 1 I ERE
EXEMNAR, DEERIZENE, 45 git commit ML -a &M, Git iE BB R RESMNXEERE
o R—HIER, MmBkhd git add $E:
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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: 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(+), @ deletions(-)

BFITE? BERZAITBEEE git add X “CONTRIBUTING.md” T, XZRAN -a EIERRIEREET
FREBEENX . XRAE, BERE/IW, ARXMERSERZEEZNXXGRMERRZF,

BRRXX1F

EM Git FBERENXM, MOMBEMEBREXHERERZRR (B, BMNEFKEBER) , ARR.
AL git rm s, HEHFMIEERPMEREENX MG, XFEUEMASHIMERRERXHE
BT,

MRRBERMMTIEERPFIMBRM, T1Tgit status BIFLRTE “Changes not staged for
commit” &9 (B KEFEFE) BE

S 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")

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

deleted: PROJECTS .md
—RERE, ZXHMAIBANREERT, NRERPFZEMESIHESREIEEZXXXMHE, NphER
sRHIMIERIE -f (FF: Bl force WEFH) . XR—MEZ245M, BRI R AINZIREHOEIE, X
FEREUEABEH Git ThiE,

SHh—MiERE, BIVEEXEM Git CESRBR (RETMEEXIEZRR) , BMAFEREELEFLEER
., HALENR, R REE#RE, BERFFEIL Git HERE, HIRSISHM .gitignore X5, /)
MEBE—NMEAWBEX o —I# . &£#Mﬁw$ﬁ2# AMIFEEXN, X—MELEEHR. AXEX—H
By, fEM --cached 3%&I:

$ git rm --cached README

git rmEREEAMIIEXHHEBRNZF, WAILIER glob R, tbal:

S git rm log/\*.log

AREES « ZEHIRFIL\, EA Gt BEEHCHXHRINYT RSN, FrATAIARA shell KEBITEFF.
tbar<MIER log/ BRTY ERA . log WAMEX M. ZEMARIELYN:

S git rm \*~

Za L MERFIE R F U ~ SRR

a3

FMEHEBRVCS R4, Git HAENIRERXHSohRF. MR Git REMEB TEINXM, CEPEFHERTHR
FEAHAFEREXZ—RAZEF. A Git FREIRA, EHIERTRET A, ETRAKZNAHER,
A EEB%.

BRI, HIREE GitBImy s PR —ESEXRARE. BTE Git PYXHRF, FTUXAM:

$ git mv file_from file_to
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EXIGUMFEREE TF. SKfrL, BMELRNEERSER, UEBATIRMERXTEaRRIENRA:

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

renamed: README .md -> README
HI, BfT7git mv MMEHFEITT TE=FH2:

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

D FHRME, Gt EERIREIXZ—REMRR, FIUFERAMANEREB 1+, MEM—HIXFIE, mvE—
FepRMIAE=Fap<, BEEMA git v AEFZ. FIEMMERAEMGTAMMESHRAE, BiCHERRKH
MIFRIBEIS R, BRI HES,

ERRXMHE

AR TETEN, XHERETENNEZE, MEFERR TRRAE, TRXMESRERMXERH
TAZ git log Lo

BIMER—IMEEEER “simplegit” BBEATRG, ZTTEMNGSREUZIA !

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

SREMTIEFRIEIT git log ap<hY, BILABEI THAYRH:
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$ 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 ©85bb3bcb608e1e8451d4b2432f8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

commit al1bef06a3f659402fe7563abf99adb0de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 10:31:28 2008 -0700
first commit
RMENERSHIEIAFERT, git log 2RMEIRBINFFIHFIENRER, RENEHHTERLE. EWNRF
FREEIN, XTTRTIEEMERD SHA-1 REH. FENRFMEBFHRMuE, BB B AR ¥,
git log BIFZ&ma] UEBNRIE IIRFTEIXHNIESR, TERRINNENB/LNRE BRNED,

Hp—PMRERNEDE -p & --patch , ESREREBREXMASINNES (Z#T (EL) o FBE
DIRB 2 TRRIASHFENE, HIGNER -2 EHRIA B RRIENMRER !
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$ 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 80 == __FILE__

- git = SimpleGit.new
- puts git.show

-end

ZETRR T ERERERZN, BHHTERERNEN, SHTAEHEE, SERENSENMERRRFR
HROEUHEHE, XTMSHEMEEERT. MEAILAN git log MHE—RIIKNELEMHED, LEFEERIE
RIEZHEIRAITHER, FILER --stat &I
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$ 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(+)

IEWNIRFAEEIRY, --stat SRR FETHAAIEREINXS. B OXHRIENR T URkEESRS
X HHIMLEITRIBIRHERN T . ABREXNREEE -S4,

FA—TIFEEARNAETE --pretty. XMNETAUERFARTFARIAMERANARBRRERAE, XMEHTE—
LERERFEMHIRER. ttil oneline R/ MERHE—ITETR, ANRAENRIFIFEER. FHINE
B short, fullfl fuller &, EfIRTEENBRAER—H, BEFREEF—!

$ git log --pretty=oneline

ca82a6dff817ec66144342007202690a93763949 changed the version number
085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7 removed unnecessary test
al1befB6a3f659402fe7563abf99ad00de2209e6 first commit

HARBHIE format , AILUERIERIETEIN. XHFRVRL X SRR AEING A——RAIREE R LAY
BAAFEMEE Git FUEMMALRE:
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$ git log
ca82a6d -
085bb3b -
allbefo -

--pretty=format:"%h -

Scott Chacon, 6 years
Scott Chacon, 6 years
Scott Chacon, 6 years

%an, %ar : %s"

ago

ago

: changed the version number
ago :

removed unnecessary test

: first commit

git log --pretty=format EHAVED FIHT format IFZHEARI SMUFNEERERARIIE X,

Table2.git log --pretty=format ZHAIEH

15
%H
%h
%T
%t
%P
%P
%an
%ae
%ad
%ar
%Cn
%Ce
%cd
%Cr

%S

iR
RRNTENRE

WETEERR{E
WHEERAE
RIFRZHITRIEHRE
REEXHEERHE
FERT

{EE R R FHp {4ttt

EEEITHHER (RILAM --date=)&1 K E HIME )
FERITEY, REAUMNANER

RRXENRT

TR E R TR ithit

sy = e

RZEE (BB ZKEE)

e 32t AR

R—E&FR MFE MEXE ZRRREME?, HLFEENIXNMAELESRNA, BREENEREHILT
ERREREICENA. FREL, SRAERNRERH4T, AREMOOMERFIREH T HANER, (RE2

B, MAB ML

% oneline 8 format 55— log 3% --graph

AR E

KRB RIREI D2, GHAE:

BINETE 7753 Git BIEANARE Z B ARHNER.

ZEEARLTHER. XMETHRMNT —LL ASCI F1F &
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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

*
|
|
*
*
*
|
*

M HRBERARN T —EFR DX S EGHUREREME R,

MERRERENBT —L git log p<ZFRNADL, git log BYE LD 7 T 1B a1 R EIRFZS K
BRYIEIN, LUIKREZARM log sr<pYtHAY:

Table 3. git log Y& FEEIR

priAl A

-p B TRAETEMERSINNESR,

--stat ETREREINXHERTITHES.
--shortstat QER --stat PERENITHIELRINBERSIT.
--hame-only RERR(E SR ER BRI HE R,

--name-status = BRI, B, MIFREIXHBE.
--abbrev-commit (V&R SHA-1 RIEMFIH 40 MFRFHRIFILDFR.
--relative-date FERABREMNHENNEMARTERINETAE (b0 “2 weeksago” ) o

--graph EHEELUASCI BRETRA R 5GaHAE,

--pretty FREMEXERAERRES. AIANEHEE oneline. short. full. fuller
format (AAREXBESHIER) o

--oneline --pretty=oneline --abbrev-commit &BMEE,

PRERH K E

bR T EHISRIHARIANEINZ 5, git log B ITFZIRE K ARG L KERIED, MRk 37 r1R
R, ZARBLEIE -2 &0 7, ERFETRIANKFIRSR, SEfrt, R UERAEM -<n> poiEn, He
B n AJ LR EAELE, REXETREN n FIZR, FPIEREFXMEMAZRER, AR Git MNSFFRE

NHEERI D TIRERH, FIUMT—RR2ET—TTHRE,

B2Z, #M--since M --until XMLRESEERFIBNETRER. FW0, TEHHNSBSSIIHREEMEBF

BRER:

S git log --since=2.weeks
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ZaSHBEMNER+OEE——TIUEHEM "2008-01-15" WEKMWE—X, tWaLI2HEM "2 years 1 day
3 minutes ago" BYAEXYHER,

TR LU S L ECHE E S RVIRES. A --author EBERRIEEFERVIRES, A --grep EIHERIERHEAH
P S Ic

RAILIEEZ 1 --author M --grep REM, XHEERiE 3 T --author XA
--grep IRNAUIRIS, A, MBRIRARIMT --all-match &M, NILHEH A T
--grep EXRR,

F—PFEEARNTIERZ -S (B “pickaxe” &EW, B “AEEHELERARX" 28 , EER—IF
T2, FERSERBLERMIMERT ZFIATHRBRE BRIIREHHRINZMER T XX —MFE R B
51 FEvR3, AILUAA:

$ git log -S function_name

RE—MREAM git log EIUERKE (path) , MRAXOELEXHHEBRNAERER, AJLUTE git log
EMNREREEEINRR. HARKEREMUE LR, FRUARMENL () R ZANERAEER
ERIBRER.

£ R git log %atHBYZEI FRFIH T & A RYIED

Table 4. [R# git log % A9EDT

AL L)

-<n> RERTIAHN n FIER,

--since, --after NETRIEEREZ GRS,

--until, --before N ERIEERTE ZBIHVIR R

--author X B EE LA EFRF SR AESS,
--committer XETRRE LEEEF FRNER,
--grep RERRERGAAPEEIEEF R EIIE,

-S RETRAINSMBRAN A LACE E F TR AR R,

RE—NERIBIF, WREBTT Git JRI3EHZEF Junio Hamano 1E 2008 £ 10 BHI[E, BRT&FHRERRZIMN
W— MRS T M, AU TENSS:
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$ git log --pretty="%h - %s" --author='Junio C Hamano' --since="2008-10
-01" \

--before="2008-11-81" --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

bBad11e - pull: allow "git pull origin Ssomething:Scurrent_branch" into an
unborn branch

3L 40000 2R, EEAVAHRTILETRHERAH 6 FIER.

[ & HIEX
ERMEABCENTIERE, BRPUEEARFTLNEHER, EfIMEaNEEBEHT
%, ATEEERNEHRERFILAEIER, AN log ML --no-merges &I,
HUHIRE
FEREF—DINER, REBARTREBERUERELRE. XB, BITESFEI L IMUERPIE M EARTR, &
B, BLERUERERT TN, XZEEFA Gt diER, SEMEERRMSRZaNIERRNDENIT
WHZ—,
BENERITERT T A RIRE T I XMESERN, IEBRRELEETHE T, LA, AILUEITHA --amend i
AR i< REHFIER
S git commit --amend
XN LEFEFXFHIXHIRR. NRE LRIRRLCRIRERMEREER (BN, £LRREREE EHITT
LtEr<) , BBARBEEFEIFAZE, MITFIEHNHNRERRER.
XAYpiEeREnhE, FIUEIZANRRER. RERRFEEBESZRKNEREER.
BIan, FRREAISIE T BFREREENEN, TR TEXFERE:
S git commit -m 'initial commit'

$ git add forgotten_file
S git commit --amend

RAMRASE—MER——F AR BERBF IRRHNER,
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HIRERAREIRRN, 2B ANHENRR U 2 AR AAKREE
B, ERX—miEEEE, MERLEKER, GERRENREIMAREFEI—H, EXFFRE
t’ MECERHLER,

BAMER RPARRINMER BT IR R ERVIRES, MARIE ‘B, ST7THRM—MXH" 5
& MER, BIEERT XMERESFIAIRNECERSE,

BUHEFRX 4

ETROANNTRTNERFEFEN TEERPEEHANX MG, XEHLISEEAXXFRSHER, R

TIEIHCERE. flW, (RELERTRIXAHEREREMFARRBRIIEIRSR, BRANZIMEEAN

git add *HEFTEMNHED. WMARBEEFR RN —1E? git status <R 7R

S 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, IERfEM git reset HEAD <file>... REUEHERE. Fi
BL, FATEI LOX#FREUEE 72 CONTRIBUTING . md X f4:

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

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 mLHERLEFR, BERIEAT. CONTRIBUTING.md XHELZXEBEBHAKREFHRET.,
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() git reset HEXENEBRMNGS, RMLET --hard EMNEZWLL, AMELRG=
i, TEERPHIXHEREDN, BB Re—Lk,

FEFAEXNMTNARMEBMMBEEN git reset P THNEE, HINEEZTEEE DT reset Y
BEZATUNRIAZEEH—LEEEENE,

HBUER S FRIERY

NRIRHAIBIREX CONTRIBUTING . md XHFRUEREAN? (RZMMAS EREUEER——F R RM LXIR
RABIEF (HENZETRE T, HENEERANTEERNIEF) ? Z=EHE, git status WEIFT
RN IZWNE . ERE—TFIFF, REFEKEEXE:

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

EIFEFEMERT (RINAHCE Z BIPTHBIEDL, LA TRIZREBTRHIT:

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

renamed: README .md -> README

AR R B EWAE T -

BSWIERF git checkout -- <file> B—MERMER<, (R NXAEAMAIERE
HE SR —Git SARERXMRAERIEC, FRIHRHLEENEENB IR
BT, SNBEFRBEAX L.

NRIRNPARREN RO MEREDL, ERMENATERE, RITBIE Gt X NMERFHESDX,
XEE R EFIHE,

iBfE, 7% Git FEM BiRX WARA/LFE2RUMERN. EEIRLERBFFRNDSIPIRIZHER --amend ik
MEBENRIMAILUME (F% HERE TREERE) . 2, FARRREXNAEERERAEBEHRA
27,
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EiE CRERIfER

AT EEEEE Git TE LiE, (FEEMENAEEREECHZECE. TECEREREERSMEE MM
BRNIE BhRAE, (RAILBF/LNEECE, BFREECENRRR, BENALLRE, SthAMEIR
BT CEURRIEREHEETHNGE. EETECERETRIAMNITECE. BIRTUNTES
. EEFRNEEDXHEXENBRERREEFS, E4TH, RIBENTE-—HDITIEEEKEE

R B/ Al ATEITEI A3 ] L

t) R E— 212" €FELTME, MKMFLERMRAMIEN L, #E T R
RTACEENEREREN ENWEEME, MRABKRTEEFL. EXEFTECELTRE,
MATEMHCITZCE_E—HBREREX. AIERATEUR(E,

ERInIECE

MREEEREBARENTIZECERSSR, FILUSIT git remote %, EAFIHIMIEEMNE— MRS S
HEE., MNRIMELRETBEHNEE, BAELDMIZIEEE origin — X2 Git ARTEINCERSIIHEIA
BF:

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

$ git remote

origin

REFILIEEED -v, SETHEERTITIZCEEAN Git RENEETSHEXNAY URL,

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

MRRBIZECEARLE—T, Zo<IREN2EIIL. Fla, SIIMMMEESEN, AESMNTZECENTE
FEERRG TEXF:
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$ 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)

EXFRTEAEIFRE S EURRECRAANSEE. HILERLURE R HEEINIR, XEERFR,
AEXERECEER T ARV HITERTE ElSHELLEE Gt RTRIXTENNESER.

RINTIECRE

EMNEZANETPELREIHETT git clone SBIMABITHAIIZECEN, FAIXBERSFARUNMAE
SRAFIME, BITgit remote add <shortname> <urls> HII—NHFHANZIE Git €F, FEIHEE—NHE

FRNEE:

$ git remote

origin

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

origin https://github.com/schacon/ticgit (fetch)
origin https://github.com/schacon/ticgit (push)

pb https://github.com/paulboone/ticgit (fetch)

pb https://github.com/paulboone/ticgit (push)

MEMRA UESSTHRERFR SR pb KAEED URL, FIt0, NRIREHEY Paul WEEPBEMREENE
B, #LUBTT 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

TLTE Paul BY master 32 B] LATEAH#ET pb/master iFRIE—(RA] LB EEHEBSHWEN2H, HEWN
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RIMEBEECHIE, TURE—MERZANSRAE. (RIVERE G5
AN BT AR D Z U RATER S . )

Miztz € BB SHiEx
BRAIMIA AL, M2 BRErRIkISEIR, AT

S git fetch <remote>

PR RIMATIECE, MNFHEFMEMESERNHE. hiTRiE, FRSBERIEECEFREDX
M5IA, ALUEREHHES,

WMRIRFERA clone ML RET — N EE, HLBEERINTZECEHBIALL “origin” REE. Ff
B, git fetch origin RMBEGEE (. LE—RIMEY) EFEENFAELIE, HIFR git fetchmERE
BEETHEIMRN S E—CHAEESHF BRI T, HWHESITNRBAFNIEESHNIRE
T,

MRFHLEETNZIRE T REZESS (FIRT—HMGit 9 THREZEE) , BBAFLAgit pull &<
REMEEEHIZEESZH SNz, XFFENEMEREFROTIERZ. BRIAMERT, git cloneds
L2BMEEARM master DL IREERENIZECEN naster 2% (FEHERFMERIADE) . BT git
pull BESMRVRENIRS 2R LMEEEH B2t aH I HeIMEN S 2.

HWIXFiniZCRE
SRR ZRNMBEN, SIREEXRE R, X pLRESE: git push <remote> <branch>, ZH{R

BERF master DXHEXE origin fRSSEY (BRIRA, ERNEBESEHEMRBEFIERITRF) , B4
BT e LA LU R BY & (0 2UARSS 25 -

$ git push origin master

RELMEMRERSBNEANR, HEZANSREAERIN, XFHSARER. HIRMEMAZEE—H
B)FefE, Mf]FcHEXE L AR IREHEIXE L, (REVHEXMSZLRPPIARIELE., (RATFCHERMAIR TIF
FHREESHHIRNITIEEA feE. % Git 932 TRIIAHIXZIZE CERSBIFAES.

ERETZIECRE

NBRBEEEE—MEECENEZEE, aAfLUEFEH git remote show <remote> @<, MWMRBL—MF
EMBE RTINS, Bl origin, SEBEETERMUMEER:
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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)

ERFSFIHITIECERN URL SRIEENZIER. XEERIFEER, EFIFMELT master 7%, FHEMW
RizfTgit pull, MIYMEFIERNZIZSIA, ABERKZEE master DX EHEIAM master DX, EHRF!
HHIE IR A IZZ 5| Ao

XEe— MEEEINEEGF. WRMFEGtNEEFHE, ABAKLALUEE git remote show BEIEZHW
B8,

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)
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XML T HIREREN DX EHIT git push ZEEIMHEXEIN—MIED . EHEEMTIL T L
AN I ATEIRRASHE, ERIENZELSMIRS B EBIRT, EBEIIRAIT git pull BHRLEARM D TR
5ERRMNZENZBHEH.

itIECENEGRR SBR
{REJLUETT git remote rename REH—MEECENEE R, Flw0, BER pb EEdpE 8 paul, ATLUA

git remote rename X#fH:

S git remote rename pb paul
S git remote

origin

paul

EFEIENEXRAF EIERFIERERIEN DX BT, PBEIESIA pb/master WIERSIA

paul/master,

MREAN—EFRREESR—NERECE——FEEMRS S ERE T ABRERE—MIENRE T, X5
ERE N ABELRBEB T ——0ILU#EH git remote remove 3¢ git remote rm:

S git remote remove paul
S git remote
origin

Once you delete the reference to a remote this way, all remote-tracking branches and configuration
settings associated with that remote are also deleted.

FIHRE

BEMMRAER RS (VCS) —#F, Git ILUACERERNRE—MERIT LIRS, UWRER, HWREAKRMERN
BANKFEAXNIIEERIMEEFESR (v1.0. v2.0%%) . EEATH, (RERXFINAETILEEBIIRE.
SNAIEYEMIMIBRFBIITRE . URAREEMRE DRI 4o

FUHRE

£ Git PYHEBANMZIFEE R, RFBMWA git tag (AIH_LAIERY -1 &0 --1ist)

$ git tag
v1.0
v2.0

XM e UFBIRFFIHRE, ERENETHIRFHAEE,

R R LIRS ERNEREHATE. FW, Git BFRRANECESSTERIHRERD 500 T RIN 1.8.5
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RYIRME, AILUETT!

$ git tag -1 "v1.8.5%"

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

KBTI FE -1 8 --1ist A7

NBRREEEEIIFETIR, BAET it tag RERNBRMEE— IR, CLHEE
O  sovimsw wmeo1m-1is 2EEm,

PAT, SNRREM T —PMLEHEZVBEER, A4 -18 --1list mERFIEAN.

IR
Git THFMMIFE . BEME (lightweight) S5KEFEIRE (annotated) o
BENERGE—NF2RNENSIE—EREREMEIERRHNEI A,

MHEERE BT Git BIEEFHN—ITEBWR, ENRAUKRNN, HREsiTiiEENRT. BFHY
ik, HERRYIE], MIMEB—MRIEER, HERLUEER GNU Privacy Guard (GPG) E&HIWIE, BESE
WEIEHEERE, XFMALAEULFREER. ERMORMMIAREA— MRS, SHERARERAR

BRERFXEESR, BALAURARERE,

B ERREE

£ Git FRIEMPEGZ+ 0 E SR, RERARNEIIRTIEIT tag SFLIIERE -a &
$ git tag -a v1.4 -m "my version 1.4"
$ git tag
vo.1

v1l.3
v1l.4

-mIETHEE T —FRFMEEREFES. NRLKBEAMMITERE—FKER, Git IBEYRERERIRE
UNEL=S

WBEEA git show LA UBIGEERMNE 2 NARERZIER:
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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 ca82a6dff817ec66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the version number

BEETRTIHREENER. ITRENAANE. HEER, ZAERETRAFNRRER.

REmRE

F—MARZITHRENARNEEARENE, BENEAR LERRIREMFREE — X GFP——2ERF
EEEMERS. SIBRENE, FTEEMEA -a. -s & -niEW, AFERETFERF:

S git tag vi1.4-1w
S git tag

vo.1

v1.3

vl.4

vl.4-1w

v1.5

XBY, WMRERZE LIETT git show, MMIAZBIFINIMGERER. HLRAZETHERER:

S git show v1.4-1w

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

changed the version number

[RHERFTHREE
{RBEI TS RIS, RIRIRRA LR
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$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment’
ab6b4c97498bd301d84096da251c98a07¢c7723e65 beginning write support
0d52aaab4479697da7686c15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment’
0b7434d86859cc7b8c3d5e1dddfed66ff742fcbc added a commit function
4682c3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767119372d61af8 updated rakefile
964f16d36dfccde844893cac5b347e7b3d44abbc commit the todo
8a5cbc430f1a9c3d00faaeffdB7798508422908a updated readme

WM1E, BRI v1.2 BRMRSIBAIMBITING, R “updated rakefile” 1835, fRAIMTEZ G#NEITE, B
EBMER LITIFE, MEEAGHSHREIRERHIKRIEM (HIHKREM)

S git tag -a v1.2 9fcebd2

A EIRERERRIER LIT EAFE T .

S 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 9fcebB2d0ae598e95dc970b74767f19372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>
Date: Sun Apr 27 20:43:35 2008 -0700

updated rakefile

HERE

FRINERT, git push P HAREEGEITECERSH L. FORTMETEMROAE N HMEETZE]
HEZPRFE L. XN EMGHERES X —HF——(RAJLUE{T git push origin <tagname>,
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$ 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), 2.085 KiB | @ bytes/s, done.
Total 14 (delta 3), reused @ (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] vl.5 -> v1.5

NRBE—REWX RS, WAIUERHE --tags I git push i<, XRRIBMEARETIZECE

AR55 85 ERVIRE 2B L EEIARE.

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] vli.4 -> v1.4
* [new tag] vl.4-1w -> v1.4-1w

WE, HHMAMCESRESIIE, bi1HaESEIIRIARLEARE,

git push #EFRE

0 £/ git push <remote> --tags HEMEHAFARXDREEMETMMLIRE, REHEEN
IR S LR R X — AR

il v

EipRiRRAt G E LIRSS, RILUER®S git tag -d <tagname>, a0, BJLUEARA L THSHIR—

T BN

$ git tag -d v1.4-1w
Deleted tag 'v1.4-1w' (was e7d5add)

AR LR SHASMNEMERZCEPBRXMRE, REDA git push <remote>
:refs/tags/<tagname> EEFRIZIZCE:

FE—FhT{RZE git push <remote> :refs/tags/<tagname> :
$ git push origin :refs/tags/v1.4-1w

To /git@github.com:schacon/simplegit.git
- [deleted] v1.4-1w
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FEXMRENENE, BESHENTEREXIITENRER, NTERERRE.

B _MEEMBIMPRZIERZN A NE:

$ git push origin --delete <tagname>

MRIEEFE MIEAIERNX 4R, AJUGEMA git checkout #8<, RAXSEMFNEELT “ODBEX
a5t (detacthed HEAD) ” APRES——XMREHE LR IFRIRIER !

S git checkout 2.0.0
Note: checking out '2.0.0°'.

You are in 'detached HEAD' state. You can look around, make experimental
changes and commit them, and you can discard any commits you make in this
state without impacting any branches by performing another checkout.

If you want to create a new branch to retain commits you create, you may
do so (now or later) by using -b with the checkout command again. Example:

git checkout -b <new-branch>

HEAD is now at 99ada87... Merge pull request #89 from schacon/appendix-
final

S git checkout 2.0-beta-0.1

Previous HEAD position was 99ada87... Merge pull request #89 from
schacon/appendix-final

HEAD is now at df3f661... add atlas.json and cover image

£ “OEkER KET, MRMEHMTREEEXAGRRREN], MEFREZN, BRNFREIBEFBTE
mn%, FEARKEZERR, FIFEIHYINRERMEA . Fit, MRMFRHITEN, LLUNTREEER
FRAFEEIR, BARERTEIEZ—HIX:

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

MRAEXZEXHITT—RIER, version2 BXMIENX T RIEEIEE, WREMZM v2.0.0 158H
HMBELERE, XEMBHLT .

Git %3

ERNNERAKE Git Bz A, EFE—INMIISAILUERD Git RIREES. BH. A& 3R, BHF=
EZENETHIIRESNREMERIEN, ERMAMNIZANEMAEREN]

62



Git FRSTEIRANER D 6 L B BT R ERIa <.  IIRTEEREMNTER Git a5, AILUET git

config XHFREMMAB—THIRE—T 5B, XEFLEHFRATLIRNR:

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

XERE, BB git commit By, RFBEMA git ci. FEEIRUEAFBIUAER Git, AJ&E

fthan<, FRIARIERRIIRERE.

FEIBIRANNIZFRENG LRI NMAZRER. fl, ATRREUEEEXHNS AR,

AIIRE CHEUEEFIR

S git config --global alias.unstage 'reset HEAD --'
XETENREDELHFMN:

S git unstage fileA
S git reset HEAD -- fileA

XFEEREFE L, BEUIAMN— last ap<, BXFHF:

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

k4

XiE, AILBEMMERIRE—RER:

$ git last

commit 66938dae3329c7aebe598c2246a8e6af90d04646
Author: Josh Goebel <dreamer3@example.com>
Date: Tue Aug 26 19:48:51 2008 +0860

test for current head

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

=EEERHE

B LAM Git H

AUEL, Git AZRBEMBERIBERANLIEGL, AT, (RAIEBERITINGEGS, MAR— Git Fap
Lo MREMWIFAVE, FALIEGLHENMAN | 5, NMRFECSEET L5 Git GEMENIARNIE, BER

BH. EMEERE git visual EX R gitk BI5IA:
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$ git config --global alias.visual '!gitk’

[SE

ITE, RN IZBETTALFRE Git BARZHURET — IS RE— T CE. #1TENR. EEHRRIXEENR. MK
CEMSIREIMAENFIBEESRRE. ETR, =BENA Gt WRFREMNE: ORE,
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Git 92

VBB AIEH A AU AT DX ERADXEREMALUEMBIEMFLZEL EDBEE,
MR EL. TREMAZERFR, XE—MEMEINIE——EERERLIBE—NRRABERMN
B, WFARIMERY, XENIESHERZSHIE,

BANE Gt IO REMAER “URERN , BERARXR—FE, €% Git MARZIRAIZH RFF A
tHo 7917 Git YD TAERNLEHARIE? Git REDZH AN FIBREUEEHEE, BN XX —IRF/LF6E
EBRE TR, HEEREDZZENTHRREERE—FER. SWESHERTEFIREFRRE, Git ZEEIER
BRMEMERNZSEH, WE—RZAETIFZR. ERNEEX Y, MEZITIRE Git 2ULLATEX
X3R4, FEMEEIERZRBAFLF R

=
RZEIT

AT AIEEMR Git RENZRHI, BAIFZLEM—T Git RIAREFLIER.

HIFREIER 2D AR, Gt RENFAEXHFNENNEER, ME—RIIFRZIA R

TEHITIRIRIERN, Git RRTF—TMRRXMER (commitobject) » HIET Git REHIIENAN, KITTUES
ARRE ——Z RN RZEE—MEREFRBRBEVIETT. ERMUNEXE, ZRXINKEEE T FENG
BT RIS S URIERAENRXN RIS . BRRERFENRINGLKARTR, HBERE
FEERRINRE—ITRNER, MHAZMAXEHTENRINERES TR,

ATEMAESMIEEE, HNRIMEE—NILEER, ERES T M RERGENRINX MG, BFR1ER
ANE— I XHITEREN (EARNE LS PRI SHA- 1 IBHEEZR) , AERIBHFIRENXXHIRBRETE
Git BFEH (Git £/ blob WHREFEFE(N]) , REAFREMMAZEEFZXREFFER:

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

HEEM git commit HITRAIBMEN, Git A BEE—INFAR (FHPREIMBERER) BIREM, ARG
£ Git EERXEREMEREANNTR, MG, Git ESZEE—MERXNER, ©RTES LHREINBLER
5, ZEEREEXTHNR MERER) BT, M—%, Git A UERENHREI LR REFRRE,

WE, GtEEFELIMWR: =M blob W (REEXHRE) . — W WR (EREBRLEHH blob X7
LR35 UR—"RXWR (E2EERIAMNERNEHTAERRER) -
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5b1d3

blob size

== Testing library

This library is used to test
Ruby projects.

98ca9
commit size R S blob size
tree 2rec? blob 5b1d3 README -
GURAGL e blob 911e7 LICENSE
committer Scott Eh clhela west. Copyright (c) 2068 Scott Chacon

The initial commit of my project Permission is hereby granted,
free of

blob size

require 'logger’
require 'test/unit’

class Test::Unit::TestCase

Figure 9. B RIERXT R R R BZ5H)

MEAEUEERIER, BAXRTENRIWEZEE—MER LRERZIWR (RWKR) BEH.

98ca9 34ac2 f30ab
commit size commit size commit size
tree 92ec2 tree 184ca tree 0de24
parent parent 98ca9 parent 34ac2
author Scott — author Scott — author Scott
committer Scott committer Scott committer Scott
The initial commit of my project Fixed bug #1328 - stack overflow add feature #32 - ability to add new
under certain conditions formats to the central interface
Snapshot A Snapshot B

Figure 10. XXXt RRE LTS

Git B903z, HEAF LVNZIEARZNRAVAIEE . Git IRIAD B FRE master, EZRERERIEZ
&, MELEZE—MERREIBMERNER N naster 9%, master FXRAES IR BEIRFIHE,

ﬂ Git B master REHAR—MIHKD T, THBREESZTEREXH. ZFAULFE—
MNEEHAE master 0%, BEN git init @LRINRIEE, HEAZSHARHMEELRSD

Eo
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98ca9 ¢ — 34ac? — f30ab

Snapshot A Snapshot B Snapshot C

Figure 11. 5335 R BRIEX [T E

nZelE
Git EEALIBMOHE? REHE, eREAREIBRT - LUIBaIEvHevEst. thal, elE—1 testing 73

%, REBEEFAHgit branch®%:

98ca9 4+— 34ac?2 f30ab

.

B4, Gt KBEAMBEHRIEB— P02 LE? BRERE, EE—1R N HEAD BUFFiEst. IHTEREMITFS

S git branch testing

XA HAIPIERRRI N R L8 — M aH

Figure 12. BT8GR XL LRI 7732



HERRAEFIRS (30 Subversion 8( CVS) B HEAD i e M, 7 Git
R, ER— B, BRHFIAMENSHSS (FF: B HEAD BRAHFIHIZINANR) o EAHFIPR, RINHAE
master 9% Fo HEA git branch ¥ XX I — " #9D X, HASEINREIFSZHE,

98ca9% ¢ — 34ac2 4+ f30ab

Figure 13. HEAD #&/51 5 BTFRTERY 57 55

fRAJ LA SEHfER git log L BEER NI URIFMEIINR, REX—INEENSHE --decorates

S git log --oneline --decorate

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

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

IESNPRPRIL, Haimaster #l testing 2 ZITIEEREFLL f30ab F LR ITR,

pab-22l
BT — P EEEND X, IREEEA git checkout &<, BWITIMERIIFIERN testing HX
=

S git checkout testing

X#E HEAD RhFEM testing 9= 7o
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|

98ca9 “— 34ac2 4+— f30ab

Figure 14. HEAD #&m HEiF7ERY 7 3%

Ba, ZHEOKMARNILHNTRFAFAE? REFHBRER—AX:

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

98ca9 4+— 34ac?2 4+— f30ab 4+— 87ab2

Figure 15. HEAD 7332 FEE 1 1R 1E B )RR 72 51

WEFFR, 1R testing DXARIEENT , B master 9XE&H, ©INAIEMAIETT git checkout BIFR
BERUNR, XMERRET, MER(IRE master PXEEF:
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$ git checkout master

98ca9 4+— 34ac? 4+— f30ab 4+— 87ab2

Figure 16. f21418¢ HEAD k&2 #a1

XEMSMTHHEE, —FF HEAD 5B master 9, ZE@BITEERIMEM master 2ZFAIEEBVIRIEA
o MR, MIUEMEHRENE, MBEBBTF— I RIBMRE, TR LEXRH, XMERE testing 22l
BfE, UEFRS—NMAREHITH L,

PR LE R T (EE RPBIX

0 ETHR D2, —EEEIRMRIFERENXHSHAET. NRETRE—MRIANS X,
M ITIFERSMEF N T RE—RIEZIEF. MR Git FETFFSEMTRXME
5, ERBRLYIRD T,

AR BEM SRR

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

0E, XMENRXBELEZFETHX BSRIEDNAE) o EANAREIRT — Nz, Hikd
ERITT LI, MEXTNHRE master DX#HT T BHM—ETE ERRRAHHINERED = RAJLL
EAR D Z BBt RERAM TIE, HERVAAEElSHER, MAAAXETE, MEENGTRE

branch. checkout 1 commit,
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i1

cZb9e

98caf - 34ac? - - f3Beab

87ab2

o

Figure 17. IB 5 X G £

fRe] AfE B (ER git log S BB D XA E. BT git log --oneline --decorate --graph
--all, ExBHMFNERHE. EM2ZNERUAIEN D 25 X E .

$ 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 DX KR LXZEEFEXNSRIREM (KE 40 B SHA-LEFFFH) B, FRUEREEMNHR
HRrEEM. QE—ITHIIMELETE-IXEREN 4L DFT (40 DFRFM 1 DRITH) , WLATE S
BEAIRIG?

X5 ERSHRAER RGN T HANLE, EfEIRI XN, BFrENHEXHEHEH —8, HREE
—MFENER. TRXFEDNIEEEFEEF/LVH, ANEERRE/LOMW. FIERENKE, T2
ARTIENAIE, TE Git 7, EAMERNTEMEERELIEFTDZ. RN, ATFEREXHZIERRN
R, FIUSHIEHSMNEHEM (FF: BIHEHES) CREFNEENEN. XLESMEFEER Git &AL
AGISRE I BIRFNEEA 72320

BRHR, iILRMNBERATANIZXFS,
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BIBAT BRI IR 2
O Enisaar EsREUMMIETE, KAIMA git checkout -b

<newbranchname> —% &S5 Eo

PENFHBSEH

IRNRE—TREND MBS DX EGHNMF, KREIFFMAERSBEIRMNIER. MEEHOTE

®:
1. FREAMb,
2. AERMENBARFER, QIE— DX
3. AR DX EARI .
IEFELERY, RRAFE—PEIEREMRTENDAFTEE B (RFRRINTHARLE:
1. IREIRIZ £ (production branch) o
2. AR ERESHE— 9%, HEHPREEE,
3. Elid@dziE, HREIL LD, AREHXMEND X, REKAMEERIL LS X%,
4. REMRRF TN D2 £, HEETF,

MEDZ
&4, RIVBRIMEEIRNME LTE, #A1E naster H% FBEHT LR,

Co +— C1 4+— C2

Figure 18. —NERIEX [ E

M7E, MERREEMRMINATERNRIBBEREARZAFN #53 A, BEME—N72ZHERTIERIEA 5
% b, fREILUBETT—1NHE -b S8 git checkout <!

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

EX FTHRFZHLHES:



$ git branch iss53
S git checkout iss53

Co +— C1 4+— C2

Figure 19. Bl — N5 SH55+

RIKEEAE #53 AL TR, HEMT LR, FIESR, iss53 DXENHI@ATHDH, FAAREZKLH
FizHk (LR, REYHEAD $85t4EM T 1ss53 77%)

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

co +— C1 4+— C2 <4+— C3

Figure 20. iss53 57 % fe & T 1ER# /R AT HE 2
MDA BIE, BNRIARBAFFTRER, BT Git R, RALIBXNERRFM iss53 BEDK

BAE—E, MEAFBRADTURERXT 534 BAAMENR, ARBAMXTXNERRFENR, &EHX
MEMIRRZR BN LD, (RFABMBINXZYNR[E master 1337,
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B2, ERXAMzE, ERRMFNITEERMNEFEX BERLRSEWIERNEN, TrERFIRAIERE
DX FEEARMMPAL Git TIREIZD R, REFNFERE, ERUIRIZZE, ®REFF—NTFERES. B—
LA S XA R (BD, BfF (stashing) #E#ER (commitamending) ) , BEII=E DESE
B AREIXTFXENESHNR. WE, RIMRZFELIBRIVEREIIRR T, XBRAILTIEE] master
AxXT:

S git checkout master
Switched to branch 'master’

XANEHE, REVTIEERMIREFIE #53 RIEZ A —1E—1F, WEMRATUETMEEERRA T, BFIE: HR
TR, Git SEEFNIFER, HEFEREOE TMEBM DX ERE—REXNEFEF. Gtz
BEpAi0. MIER. E2SCH LIRS REY TIE B RAX D70 2 &G — RIS AIRE F— 1R —1%,

BETXR, MEREXNTEIRT, HINTKEIL—Dhotfix 9%, FzxHZ L TIEESR)ERFR:
S git checkout -b hotfix
Switched to a new branch 'hotfix'
$ vim index.html
S git commit -a -m 'fixed the broken email address'

[hotfix 1fb7853] fixed the broken email address
1 file changed, 2 insertions(+)

co +— C1 <4+— C2 +— C4

AN

C3

Figure21. B#F master 5% AYE S B&575% hotfix branch

RAILUETTIRBIMNR, FRARIMEEHREERR, RAER hotfix P EHEREY master DT REBEFL L,
{RAETLAER git merge S8R E LARBR:
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$ git checkout master
S git merge hotfix
Updating f42c576..3a0874c
Fast-forward
index.html | 2 ++
1 file changed, 2 insertions(+)

TEEHNHE, MRIZERET “BR# (fast-forward) ” XM, BAFHFBESHMNIZ hotfix FiiEmAIRE
3 CA BARFRTERIIRR C2 MVEERY, Al Git sEEFEHRFISE, REER, SMEHESHREINDX
Y, WIRIME—PTDXETEEBIEAS—1MDX, BAGtESHRENRE, RIEBLFIEHRAIHHT
(55t E1E) , EAXMBERTHNEHREKETERRN D K——XFM “HRi# (fast-forward) 7

WE, SHEYECREZETE naster DXFAIERBRERREF, RAIUEFLAHIZEET.

master

Cco +— C1 <+— C2 +— C4

AN

C3

Figure 22. master #Zi#Z) hotfix

XFXNERRENBASRARZE, (MESBEIWITH Z gl ITED, A, REZEMIER hotfix 4
¥, AAMMBERFBEEET — master DX BRIEATE—MIB., {RelLUERS -d WA git
branch g5 & MBxrD = :

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

IAE(RA] AR EIIRIETE TR D AR SRR TR, LRI #53 MABAR 37 (iss53 173%) o
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$ git checkout iss53

Switched to branch "iss53"

S vim index.html

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

1 file changed, 1 insertion(+)

Cce +— C1 <+— C2 +— C4

AN

C3 +— C5

Figure 23. ##4E1F 1ss53 775% LRYT1E

fRIE hotfix DX LFAHMI TIEHEBEEEE] iss53 X H. WRIRFEHIEN hot fix FrfEVEEL, fRA]LUE
FA git merge master @8 master DX EH N iss53 9%, HEMMBAILUEE iss53 DX TR EEHR,
BEESHE master 9,

RZHEH

RIIRELEIET #53 R, HEITERBRBIESH N\ master 03%, Ak, (FEESH 15553 % E|
master 3%, XMZAIREH hotfix DX ITIEERZ, MRAFERBEFBEH NS X, ARIET

git merge @<

$ 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(+)

EXAMRZBIEH hotfix NRHMEEFBERE—RA—H. AXMERT, FRNAXHFEN—TEERMGF
ta X FFEK (diverged) o HN, master DXFAERRZHFRE iss53 NRFAERIXMNEREE%, Git FEFR
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—LEERIM T IE, HIMXFMERRIEHE, Git 2R ZAIRIGFTIEAIRER (C4 #1C5
) UMD IEEL (C2) , M—MEEN=FEH.

Common
Ancestor Snapshot to

Merge Into
o o e Car (oD
Snapshot to
Merge In
o+ (o)

Figure 24. — XRHZ & H P ZIH) = 1TNREE

MZEE DA AR RENE, Git KILX=7ZaHNERMT —MRERH B BoheIZ— P HEvR
RIEME. XMW F—REHIER, BRI IZAETHERLE—TRIER,.

ce <+ Cc1 <+ c2 +— C4

Figure 25. —"&H1EX

BEAMBEBREXKEHERT, MABEERE 1ss53 0% 1. MAEMRAIUEESERREFXALBES, HiHll
BRX N3 %o

$ git branch -d iss53

7



BEIHRERI S Z S H

BHESHHEEARSIWMLLIRF, MRFERDIRENDZHR, WE—IXHHNE—E0HETT FRE
B Git sUsCETRIAHEN]. WNRIRRY #53 [MEBERA A X hot fix 73X BMELLERS M EIFE— X AHRIE
—&, EEHENNRHERMETESHHR!

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, BR&EBhttIE— M EHIER. Git 2EFE R, FHFREBRAEHTENAR,
REAIUESHAREHNEENZIER git status HSKEEREALSAHARMATREH
(unmerged) REBIXH:

$ 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")

FAREEEGHPRMEFBRIXE, MIURGHRSITRER. Git ZER ARSI FIMNTAER AR
fRRITIE, XEFRELTARER S ARNXHARFoIRRAR, HIMARNIXESBE—ERHXE, &
ERETEXMEF:

<<<<<<< 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 (BRI IREY master DZFAERMNE, FRNIRIEIEIT merge S THIMRELZ LN

ATENDR) ARNXEREEFED (s====== W E¥E7) , M iss53 PHFIETRIRAEE =======1
THED ATBRAR, MOIUEZEERR ======= DFNHIHFDRN—, HEFREAUBTEHXER

Ao g0, fRA] LUESHEXERABHRAL T BRI FREER PR
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<div id="footer">
please contact us at email.support@github.com
</div>

ERBVRREERARNRE T HP— DN DZIMEEL, HE <<<<<<<,======= § >>>>>>> LT TR
To EMBRTREXHENARZE, WEBIXMHER git add SR FEEATCAAREFR, —BHFEFX
ERAFHARIXHE, Git MERFBENMRICAHRER R,

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) ” XAEEAEIMEXIFINEGHT
B, ARRNFERNITEZFMAIUT

() MRMBEEMSENTARBREXRNEH AR, BRIEITE SLEH MBESXTIXE
HEIRE

FRERESGHIAZE, Gt WRINANEHEEMS. MRREER, Git EFIREXHFLURAHARER
A AREILABRIETT git status REIAFTBENEH HREEWRR .

$ 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
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MRIRYERRBRERT, AFEREZNBEARNIXHRELEFT, XERALEA git commit RTHE
HiER. MANBATRREEEERETEXMEF:

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.

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

All conflicts fixed but you are still merging.

Changes to be committed:
modified: index.html

H H HHHHHFH

MRMAEBLARNEERBRD, TRETEAMDXEHIIRE, (RAILUEREREE, HN—LEATHEARE
X EHENRE LR, SIFIRBNABREH PR, UKERZEMT 4.

P=EE
MEBEZCNE. &H. BT —L9%, iILRNEELERNSZEETA,
git branch @8 <AREZAIUBIESHIIFS <. WRAMEMBSEEITE, SFIHFFAEDZIHN—I1IR:
S git branch
iss53

* master
testing

AR master DXZAIN » FF: EARIARLOB—12 (EHMIW, ZFTHEAD FEHFHERND) -
XERENMREXEIRSL, master DB EMERNITIERRIBEI. NRFEEES T IXNHEE—XIE

%, BILLETT git branch -v &<
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$ 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 XFNE R A LT EXNIRPEEZEEH B HREH I HFT AP EZND L,
MREEEMESZELEHEHRIP=, AILUETTgit branch --merged:

S git branch --merged
iss53
* master

EANZBBEEHT iss53 X%, FAUIMERIEETIRP. ERXNMIKRFIXBFRILE » SHOEBER

LU git branch -d fiffig; MREERENNIEESE TS —1M9%, FMUHFARKEEARE,
EEMBEEREHIENSZ, AJLETTgit branch --no-merged:

$ git branch --no-merged
testing

XERERTHMOR, AACESTERGHNIME, ZAEMA git branch -d ss<LHIBRERZKK:

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'.

NRENBEMFD THEERBLETE, NEEBEESEFIELHR, FILUER -D ETEEHIRERE.

L EHERBNEIN --merged #l --no-merged STERBATRI I DT ZERNSEHE, 25
FIHEAHBIAREGHE Hal Pz,

REZALRE— I INNSHREREREE SIS FREMAMECHEN]. Fla, HKE
HEI master ZRIEHHLE?

S git checkout testing

$ git branch --no-merged master
topicA
featureB
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PZAHRITER

REMELFSHBMNEHNZ, BAMATUREN ZAERBEFAR? EAT, RNSNE—LERBF
BAX#ETHARNIIERZ. MERHTOXEENER, FITEHXERBPTHERLI, REILIRERBSE
B R E—AERE,.

KEA9 32

Eh Git ERESEN=AEH, FIUMBETE—ERBRKNNER, REE—TIZEHAZT—ITDX, BREM
LR, BIER, EEIMNBFLXAMNARME, RAIURNAEZ T FBRND; RALUERERE
FEARXEHNEMD .

WEEMA Git WAREMEREAXFHAARIE, LLINRE master A ERBTE2REN A ——FRIAEX
RERELR AL BRI, M1EE—LER develop HE next WEITHX, WARMEEFLNE
MHREMN ——XEDZAUFRFENRE, BR—ERIRERS, ENMAUKEH A master % T, X
B, EHERXEETRNERD T (FEHNZ, tbINZATN iss53 73%) REEB@EIFRENE, HEFRIINE
Zbugzia, MAMEGHANEFTOZH, FHFTREEF.

FERERMNAIER, ESHEMNREXMARAENET. REDXMETEEERXDEFEE—KE,
MR 2R HEE L IEERT,

y y

C1 <+ Cc2 <+ C3 <+ c4 <+ C5 <+ C6 <+ c7

Figure 26. 8 FREEH LML IEE

BEIBMITERERKE (work silos) AIREEFIRMF—m, ABLETNIHE JNAVIRZ st 2 BANTRE BR
Kk bE&o

Figure 27. B8 F#EERZ A MK ( “silo” ) 10E
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R AR XM AP A RIR R EM . —LABMBXEE—1 proposed () K pu: proposed
updates (BiINEH) 9%, SHEREE—LEREANRNBMABEHN next & master %, XAMHY
BNERFEMNSZAEREAINNRBEY, HEMNEE—TERENREME, BIEE(IEaHNEEESAIRBTE
MR, BREE—T, FAZMKBEISXNAZEHIFVE, BERXAMBEREREREE, LHEIMRE—
MEBRAHEE 2209 B T,

FERZ

FEADHEMMENTNEEER, TENZE—MERD S, ERARLMEAFEHEEXRTIE. WIFR
MFLRBEREMBMNRAIER RS (VCS) XA, RAERLRFERRFFRIRNEHDEERE.
PAM, 7E Git F—RZAZREIZE. €A, aH. MR ERE L.

RELE L—TPIREIERN iss53 M hotfix THDXFBEIXMAE, MEL—TRENERD X
(iss53 Mhotfix A37) HRR T —LEH, HATENEGHAETFTIZZE, RXBEFETEN. XA
REEIRIREH BB MHIT E XX (context-switch) —— R AR TR 72 B EIRRRSRAKLE S, TRFE
BRI &R BN D BN EEBREEAEX, Hit, EMAREEZENTERIREMEEENE ZME LRI T
MLELREh, (RAILUBMERIEE TN ZPERELD . JLREZE/LTA, FElMRAZEBEH, MAR
TEFENRINIRFSTEHE,

ZREXFE—NFIF, fREmaster DX ETIERICT, XA THR—DEIBAMME iss91 9%, Eiss91 5
X ETERIC4, PAMXTARNEBIRXE THRE, TRIMBME— iss91v2 OXHERZ—M7/ERR
BNEE, FEMROE master DX TET—=)L, MXEHT P ARBERNEE, (RETE C10 RIBHEHTE
— 1 dumbidea 733, HTELEMERE, RERRXHEEERETEXMEF:
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IIHHHHHHII IIIEHH!II
C13 C11
v v

- ¢
; e
v v
-
v

Figure 28. B Z 1" & 57 ZHIERXHE

WE, BIMRIMEEE. MREERAEZDAERRBREBRE, BEMRTE iss91v2 DXFAR, HIh, R
¥ dumbidea DX ELMAAEELZE, EREAMXBMRAZE, XERAIUMF iss91 9% (BIEF
C5# C6 12X) , ARBHINFNMDXEHANTTIR. RAMIRERHEEEREG TEX MEF:
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master

C14

v v

1 :
| i
: :
.
v

Figure29. &# 7 dumbidea f] iss91v2 2Z Z/EHVERE

BITR2E 2% Git PAMIBTRESE XX TERNAT, Elt, FHRFRIMEARTEBIMETZE, BXRR
EMHN T INEEFRTAENSZHEE (branching scheme)

BFIE, SMMXAZRENIE, XEDZ2PHEFTAM, JRMENSHIZHEE, REX—IER
REFEIRAEHB Git iRAEF — KBESRSB/EERE,

s—10
VI b -2
IES|ARIERZCENSIA (88) , 8FE9E. HEEFEE, FALUEE git 1s-remote <remote> 3K

SEXMIRBITIZS I AMNTETIER, HE@EL git remote show <remote> KEBZENTMEZEE, A
i, —NEE LT ATRRES X,
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mAZRRER D) X RITAE D STRSHIG I B ENRMEESMIAMS | A, —BR#ETTNERIE, Git MaNRiE
HNEBHREEZECEIRS. BRENBBHE, XFFATUREMRZDZETECEPHUERZIRE
E—REREIENNE,

1 <remote>/<branch> BWEERd R, I, MRITEEEMRERE—XSIZECE origin BEH
master DZBVRE, RAILEZR origin/master 9%, RSRIEGEMR—NRBAHBMINHEXT —
iss53 X, fRuJge B B OMZAH iss53 3%, AMERSB I LMD Z S origin/iss53 K&k o

XA REE—m) LELIERE, UHEINKE—F. BRIRIRHNEEE—NE git.ourcompany.com B89 Git AR
£iR. WRIMXERE, Gitd clone (s NIRBEHEEG BN origin, HEENMELKIE, 6IE—1
IERE master 72815, HEEARMIGESE N origin/master, Git BRBIF—15 origin B9
master D EIEBEE—MANZAM master 3%, XEFRIME LIERIE R,

“origin” HEWFHEX

TI2CERF “origin® 5HXRF “master” —#¥, 7E Git FHEBEEMISRINE N —
O i E master RumEFgit init HESANERARET, BERNESHZ

A, “origin® BHIRIE{T git clone NBIANIZECER T, WRFRIETTgit clone

-0 booyah, BARBIANIZIEDZRFIF=E booyah/master,

git.ourcompany.com

0b743 <+— abb4c <+— 4265

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

My Computer

origin/master Remote branch

0b743 +— abb4c <+— 4265

Local branch

Figure 30. EEEZ [EHIIRS 258 5 A €
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WRIRERME master 2T —LITE, ER—EREBEINEHMAEEIRIRE git.ourcompany.com
HEBEHTEM master 7%, XMEBRMAINPNRRAEEEEDRENAGHE. BMEXEF, REMREFERFRS
origin RSB 28EE (FFHENZURE) , {REY origin/master B A=,

git.ourcompany.com

[

0b743 <+ abb4c <+— 4265 <+ 31b8e <+ 1906a3

Someone else pushes

My Computer

0b743 <+ abb4c <+— 4265 <+“— a38de <+— 893cf

=

Figure 31. Zx#h 5 i fEBI T ERT L3 X

MRESATENTIZECERSEIE, BT git fetch <remote> % (EA&fIFA git fetch origin) o
XA LT “origin® BW—1 RS2 (EARFIH, = git.ourcompany.com) , MHHMEXAMEGHERN

iR, HEEMAMEIRE, Bohorigin/master IBHEIEMZENME,
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git.ourcompany.com

0b743 <+ abb4c <+— 4265 <+— 31b8e <+ 190a3

+ git fetch origin

My Computer

origin/master

0b743 <+ abb4c <+— 4265 <+ 31b8e <+ 190a3

AN

a38de <+ 893cf

Figure32.git fetch BHFHIRFZIRER 752

NTBEBRNBEZMRECESEESZNERL, EIMNBEMER—1ARE6 Git IRS28, XNRSTIRNENMBIREAA
HBho X PMHRSEZESNITF git.teaml.ourcompany.com, fRAILAIETT git remote add &3<AHRII— YT
ZECESIBREHANME, X1 aSERIKE Git Eitl PiFMiHA, KX MNEECERR N teamone, FHEHE
H5E URL 4T,
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git.ourcompany.com

4265

git.teaml.ourcompany.com

<+— 31b8e <+— 196a3 | | - 4265 <+— 31b8e
origin teamone
git remote add teamone git://git.teaml.ourcompany.com
My Computer
origin/master
0b743 <+— abb4c <+—— 4265 <+— 31b8e <+—— 190a3
a38de <+ 893cf

Figure 33. 7515 — T Zfe €

ITE, AILLUETTgit fetch teamone RAMBUZIZGE teamone BMAMIEEREIR, FABERS LM
BWEIRZ origin RSBV LEM—NFE, FIU Git HASMEEIEME SIS BIIZRES X

teamone/master §[@ teamone By master 9%,
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git.ourcompany.com git.teaml.ourcompany.com

- =

<---- 4265 <+— 31b8e <+— 190a3 < 4265 <+— 31b8e

origin teamone

git fetch teamone

0b743 <+— abb4c <+— 4265 <+ 31b8e <+ 190a3

AN

My Computer

a38de <+— 893cf

=

Figure 34. \ZFEiRER57 3% teamone/master

HEIX

HIFRBEAADE—N DX, FEREEXIEEANNRNZECE L. FSMNOSXHAZEHSTECE
BY —— (RO MBEMEERENZEN DX XiF, FMAUBABRESENABTREBADZ L, MHEFEM
AADERI R BHEIXE AFF 2 320

NRABEMFNA—EERN serverfix WX ETE, (RAIUGHEESE — PO ZBAEHEIXE, BT git push

<remote> <branch>:

S 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

XEBLETIEEENT. Git Bohf serverfix PEBFERA
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refs/heads/serverfix:refs/heads/serverfix, HEKE, “WEXMI serverfix
DEREMTECE LN serverfix 9%, 7 BITRFEHAFES) Git WEFFRIE B refs/heads/ 853, B
MER LB ERHIE) Lo fRIBEILLETT git push origin serverfix:serverfix, EaMEENE——
RN “WIEARME serverfix 932, BEEANRZECERN serverfix 23%7 A LB XS TURIEE R
D ZE— PR FERNERES . NRAFEIULTECE LS ZWM serverfix, AILUETT git push
origin serverfix:awesomebranch FIEAMA serverfix 9 #IXT)ZIECE LR awesomebranch
%o

eI T F RIN BB

SNRARIETEMER HTTPS URL RH#EIX, Git REBIWRAFREER. RINBERATEREL
IR R ARSS BB B AR ITHEX,

O wareEs B RRE5EE, AILEE—1 “cedential cache” . &
BRENARAMESRERFERNFR/LOH, FILUEEMIEIT git config --global
credential.helper cache Ki&EE,

BETRESXTARRIEEFRIAED, BF RiFL

T—REMINEE MRS 23 _EIMENEUER, M ISEARMER —MEIED X origin/serverfix, (EMARSE2S
By serverfix #XMI5IH:

$ git fetch origin

remote: Counting objects: 7, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 3 (delta ©), reused 3 (delta 9)
Unpacking objects: 100% (3/3), done.
From https://github.com/schacon/simplegit

* [new branch] serverfix -> origin/serverfix

EREEN— R R HE R ERED 28, S ASBER— 0 ARENEIER (D) . B—aiF
W, XMERT, F2BE— 1" serverfix #—RBE— MR LUERA origin/serverfix 155t

BJLlIE1T git merge origin/serverfix BXLETEEHEHFIFAENS Y., NREEEFEECH
serverfix 9% L T1E, AIRHEBIERZRIES 2 !

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

XRHEFE— AT IENAMS %, HERSAIF origin/serverfix,

IRERS? 32

M—PMZRRED - A MO Z 2 BEIRFTEN “RiE0%" (ERENDXUE “EEIZ" ) o
RN BEREDXEERXZNAMO T, WRE—NMREDZEMA git pull, Git BEBEIMIRA!IEM
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MRS LAMEY. SHEIMN 03,

UBE—NOEN, EEESAmAIE— P ERE origin/master B master 9%, A, MNRFEERE
A LURBEEMMEREES S, IR— NEEMTZECE MRS, XNHEREE naster 7%, =REPEHE
HIst2GzmEEMARME, B1Tgit checkout -b <branch> <remote>/<branch>, XE—NMt+9EH
HYIRVEPTLA Git 1T --track RS !

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

ATFXMRMEXNERT, ZEREFEE—1MER. MRFZHEHINX (a) FFEER (b) FRE—1TEF
52 NREniEns, A Git iaAREIE— MRERS X!

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

MRBBEE MO T SEDTIRENTRANRZE, RAUBMMER E— P I iN— P N RERFH A5
%

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

WM1E, w59 sf KEEIM origin/serverfix 1B,

B EENAM D ZRE— M NINIHE FRIZED X2, NEREEBUEEREN EFSS, FEUEESER
iBf#F -u 3 --set-upstream-to EWIE{T git branch REXHIZE,

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

LHFIRES U

0 YISBWRIESYE, JLUEIETE @{upstream} 5{ @{u} K3IHEMLHED=. FRLUE
master DX FBEERERE origin/master By, SNREEMIETILUER git merge @
{u} REX{E git merge origin/master,

MNRBEEFLENMBRESS, AILUEERA git branch Y -vv &, XRBFRBENEAMSZTIHFKHES
BEZNER, NIS— I IXEEREBMNEEDXSEMDXTEE M. BEHEHE.
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$ 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

XEBALUEER| iss53 PZIEEIRER origin/iss53 #H “ahead” 22, BEMERMBRNMERELBHEE
FARSEE Lo WAEBE R master HRIEARER origin/master HXHARBMMN. FTRITUES
serverfix 9 X ETEIRER teamone fRSZ88 LA server-fix-good X HBEME I EE 1, ENERSS L
BRRREEZEEHNBNAME = RRELEHE, REET testing DEHEEREEMAIZED X,

FEERIEN—REXERFHERETMMAE MRS S LRERIMEBVEIE, X esSH B ERRS
75, ERSHRMXTRMEFIRSREE. IRBESITRNNILSEERT, FEEBTIH<HM
BFrENITIZECRE, LG

S git fetch --all; git branch -vv

HIEY

Hgit fetch ap S MRS B LMENAHSERNEIEN, EHFTIBRTEERPHIRNS. SRSRIEEA
FiLfREE&H. A, B— <M git pull EAZHBERTEMNEXZE—1git fetch EEE—1
git merge <%, MRE—MERZAETHFETNREIFHNRIED R, FTEERENMISERZET clone
8f checkout SF < NREIERY, git pull BEEKXZHF D FARERFIARS B[S 73, MRS LHMEERIESA
FEEREGHNBNZIZED 2o

BT git pull WEZEES ARRFALUEERMEAMER fetch 5 merge L2 EHF—L,

MIBRIEFZ 5332

BRIRTERBYRED IMEAENIET — R BIRRARNIMEEBEE M T — M, FEBHEH
HTIZECEN master 9% (FEMEMBERRED L) . ATLUETHEA --delete AT git push ¥
KMFE—MEIE DR, MNRBEMIRS 2 MR serverfix 9%, BT FTEMNHS:

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

BAEXM oSN RBMIRS B EBHFXMEH. Git RS[REE S REHIE—RNBEIEINIREIWIETT, i
AIRANOHIERET , BERRESMER,
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THE

£ Git PEERBEFREN BN EEEFMMAE: merge LUK rebase, EXRTHEIFEEIMFARE ‘B
8, BHER TR , HRETZRENREZL, UREHEMMER MRR#ZERTE,

TEEIRF
BRIMZAIE 22EH FRN—NMIF, MEFIRFRESOXEBIAENZ, XEERXTEH.

experiment

c4

g

co +— C1 +— C2 +— C3

Figure 35. 53 RBItE 3/ L

ZHNAY, BENXBRBZNAEE nerge 5%, ERBR NI MIRMIRE (C3 7 C4) UNRZEREN
HEHEK (C2) #HIT=HEH, SHNERZER —THHRRE FHER) -

experiment

ca
co <+ C1 «— €2 «— C3 <« c5

Figure 36. I S H 1R ERE S 7 XBIHE

HSE, &F—#7A%: (R LURERTE C4 F5INBIAN T FMEeK, FAIR7E C3 MEM ENA—R, £ Gitd, XM
IRERLOUG TR (rebase) o fREJLAEM rebase i RRRFIXE—DX EHNFMEREEBES—H% L,
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e “ERMERT —F.

EXNMIF, REILE experiment 93, AEKBETEE master % E:

$ git checkout experiment

S git rebase master

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

THREBZEAKIXFE NS (BIYFI9X experiment. TEIGENBEIREKRSD X master) MRIEHE
85 C2, ABRXNLEHFID AN T ZALNARIRR, REMENIERHENGR XS, AERHFIOZIER
BirER C3, &REMILEZHISFEAIGI X HFNESIKFRA. (FF: BT commitid, UEEMRE, TFH)

c4 experiment

Ce <+— C1 <+— C2 +— C3 +— c4'

Figure 37. 1% CA FRAYIECX THF) C3 £

IMEREIR master 9%, #HIT—RRFEFH,

$ git checkout master
S git merge experiment

experiment

ce +— C1 +— Cc2 <+— C3 <+— c4'

Figure 38. master 7 SZHyIRH S H
LEBY, C4' 1EMBYIRERRLH the merge example AR C5 IEMMIREBR—R—1H T, XFWMHEBESHIENRALERE

BEAX?, ERTEFSRXALEMRE, MEEE - TEITENIXNHLIERBERI, REKM
AR TERHTH, BENBELEMGRHTH—H, ERRXAER—FELREIX.
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—MRBA X HBIBRIR N T HRRTEMITIE D X RIFR R A ENEE——FIamRED B A 4RI E
A, EXMERT, MEAEECHONXEHRITAR, SARTANIREERFMIEERE
origin/master £, AERBRAEHBERRIENR, XHFHE, ZHBENEFERAIBEFTEHTESINE, RFE
BRESHE,

HER, TIEREBILE, TREI=AEH, BESHNRAERFMERANRBIBAR L, RFIRZFHER
FEET. TEER—RIIRXBERERERFRANAEFZ—D% L, MEHREREAERESE I,

EHEENTEGF

EXRA N ZFTEEN, FRERN ‘B HA—EEEBRS X ENA, RETUIEESIMNMI— P D Zi#T
M. #hEM—TTESEZEBSH—NFADZWRZAE PFHGIFHE, FEET T ETENX
server, ARSBIHAIMNT —LEINEE, 1R T C3 M C4o FAIFM C3 LBIET DX client, ARFIHmAMN
T—LEIhEE, IR T C8MC. &fE, REIEI server 7%, XERT C10,

C1 +— Cc2 <+— C5 <+— C6

AN

C3 +— Cc4 +— c10

c8 <+— Cc9

Figure 39. A— 1T EZ& A% BB H—1TEE DB L

RIKIREEE client PRBREHIEDZHELH, BERNHAEEH server FREN, RAECIIEEE
LI ELEAIMIR, XY, {RFAATLUER git rebase <M --onto &M, EHTE client HZBERTE
server 9 BryEk (BNC8F C9) , BENIE master DX EFM:

S git rebase --onto master server client

ULESSHEER: “Et client 9%, HHEM server 02BN T, AEIEXLEAT T
master 2% FEW—IE, it client BERGEIZEET master BH—#" , XEMRERE—mE8Z%, FIX
R,

96



@

C1 <+— C2 <+— C5 <+— C6 <+— c8' <+— co'

» a» a»

C8 Cc9

Figure 40. R #1573 LHY7=—1E& 05, AIGEEERMS %

MEATURHEFH master T, WE R#HEH master 9%, FZEEFE client HZHER)

S git checkout master
S git merge client

C1 <+— Cc2 <+— C5 +— Cé <+— c8'

AN

C3 +— C4 <+— c10

-

BETRIDRER server DZHHEHNMEESHK, (£ git rebase <basebranch> <topicbranch> @
LALEEEERDE (BIAFIFH server) TEINBRS X (Blmaster) Lto XEFMEER XRICTIRE
server 7%, BWHRITZEEGSHNZNTE,

Figure 41. [R#EH master 7%, FZEEFRH client FEZAIEHK

$ git rebase master server

WE ¥ server FEVENZEE | master & Fi7R, server FAIAREDH “4:” FT master BE.
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w

C1 “— c2 <« C5 <+ Cé <+— c8' <+ co' <+ C3' <+— c4'

Figure 42. #& server HEYIEH TR E| master £

AEFAILURESH E D2 master T

S git checkout master
S git merge server

ZE|t, client M server PXFHERIAEERBEINENZET, (RATLUBBRXHENDZ,
BB AR AT

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

C1 <+ c2 <+— C5 +— Cé <+ c8' <+— co' <+ C3' +— c4'

Figure 43. &RZHIIEZ T E

TEAIXS

B, FWHTEMHIETEELHR, ZATHET—KEN:
MRRZFETMHRHECEZI, MAAFTGERETFTXLERIZHITAL, BAFRERITEER,

<+ cie’

RARRAEEE

w

<+ cile’

MRMFEBXFEZRER, MASHER. BN, ARBEXRZNRMR, MEOIBARMKABIBER, EFT

TERENLRREF —EMERIRR, ARHENMHE— AT —FEXNFLERENRR. WRIREZERR
REEERNCE, MAMAEEENZCERIRRHH#ITTRLEIIE, e, WMRIRA git rebase @<
EMBE TRXABREE, MBRHEIERNSABREMIIF LN TIESIRAHRHITES, MRETRMR

EEANHABESMIMERI R, FEMTE—EE,.

ILRNRE - ELFANCELPITREREFIE RO, RIZIMM—TRRIRSSEEARECHEM L

HITT —EFR. RERRASEMNEFRR:
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git.teaml.ourcompany.com

o — I

My Computer

C1

o o«

Figure 44. ZE—TC&E, AEEENEM L#T T —LH%

RE, FAXBRRIRSHERR T BN, HPEEEREH, (RIMETXEETED X ERMER, HE

HEAZRESHBIA R D3, ARIREHRR LML XA
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git.teaml.ourcompany.com

C5
o e o e
My Computer
C5
o e e o

c e o

Figure 45. RFIANBIIER , GHEIECHIAL T

BETHR, IPAXRERESHIRELRR, AAEE; #MXA git push --force L BETIRS B LHRER
Fs. ZRIMMARSSIMENERHT, SAIMS HR—EHEIRER,
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git.teaml.ourcompany.com

C5 <+— c4'

"

C1 C4 C6

My Computer

C1 ‘4{ c4 v> C6
™

c2 <+ C3 <+ Cc7

Figure 46. BA#EIX TEIERBIVIER , HEF TIRBIEHMFF LB FHI—L1Ex

ZRMEBMITHANLIRE+DEL. INRIFIT git pull &<, MESHERERFEIDENRS, £5K
— PN EHER, RECEIWEMTR:

git.teaml1.ourcompany.com

C5 <+ c4'

g

C1 Cc4 C6

My Computer

/‘ H

€5 <+— c4' teamone/master
C1 <+— c4 <+ Cé
I

Figure 47. {FIGHBEIBIABX GH T—K, £ T —THHIIER
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LERFINRIFAIT git log 8%, MMEAIMERMERNIEE. B, AEEAR—FH, XL AREIELL.
tesh, IR X—EMEXTRS S L, FERMFLEERBLEEERTEMFARIIXILTER, X5 ARKE
BIEEL. REAENAHABERRAEFEE C4H Co, RAZAMEBMIEXH M BILEEFH.
AEEBREE

SNRIR HBY BB T RMAIRME, Git BE—ERREEARTUBEIR, MREAMFHEARFIEEHEBST —L&
RRFETEVRAL, MBBRMAIMZBIREIRM T WLEELR, UNM(1EE T MEEei.

SKPRE, Git BRTEMERITE SHA-1 KRB LS, WIFAORRRFASINRMEEITE TR ——BD “patch-
id” o

SNRARAIENAN B ST M E R H R F RN TR T UILHITERE, —RIERT Git #BREMIH P H L2 REY
&g, HBelINARIFHDZ L.

EANIF, NRBIFEEIN EABRRETEITENRR, HEFTIRIAHFLFRETFH—LLI232 BiME
17, NBHRANIFZ2HITEH, MERITgit rebase teamone/master, Git 5
- KREPLRRZHNNSZ EIMER (C2, C3, C4, C6, CT)
- REHPPLRZ AR EHIRENER (C2, C3, C4)
CEMLEARRR AN A BESZEHNNFLERANBTSZ (RE C2/C3, EXN C4HERZ C4)
- BEFXEIRIINATE teamone/master LE

MMmBENPFRES (RGHEENAEXEHT —R, ElT—THER PRENER, NE T —MREEAS
SREMEERY D S EERITEE Fimo

git.teaml1.ourcompany.com

o e -

C1 C4 Cé6

My Computer

C1 +— C5 <+— c4' <+— c2' <+— c3* 4—“

Figure 48. £ —TRE B AT EFIIEZX I = LBRAITTEE

102



ERERALREY, TREXNHELRENHRC4' M C4 B/LF—1FHY,
BNZEERERTEIRG, HRES—TMEMC4 BT (MX M TIRATGETLZRENBENASE, BENHT
PREREZFEETFEMAET) -

ERFIPS—FMERENSGERER git pull --rebase s MARERZ git pull, XHERAILBESFE)
FERXMEFE, fcgit fetch, B git rebase teamone/master, You can also simplify this by running
agit pull --rebaseinstead of anormalgit pull.Oryou could doit manually withagit fetch
followed by agit rebase teamone/master in this case.

WMRIRIRFER git pull , FNXFHEBEAERE --rebase, RAIUMAITXSIED git config
--global pull.rebase trueR®EZpull.rebase HWEIABE.

MRMRANASBAMEMAVEZHITER, BMAEEE. NRMNESHEEIVRIIHITER, BHAL
BETERRR, BAF2EF, IRMWELEZELACENRI LNTEESS, HFRLKERT &
AMARNFRFAETBRES, BMRMBEARMM T, (REEFEBIELLERRIR.

MRMBFHEEERLERBE T REREXAM, F—EBBHES T ANIT git pull --rebase @<, XBFR
ERER R, BEEBFTER,

THvs. §3

Eit, MEALHFEITEENGHNAZE, F—E8R, BRMHSNEF, FEOEXNEEZA, ik
BINBE—F, M- TRIXALIRERET 4.

BE—MNRIAN, CEMNREIXAHELNZ BREMEEDH4. ERHNHLENE, XBMENE, FEELL
Mo MEMNEEER, MBRIXMER—MER, MERA HE BETKMREINER. NMRBAEH-ERR
RAER—REELN? BRAFEMEN, BAXLERDTMLIZHERE K, LEAEBE,

S—MMANEFER, MITARRRAER NESERERENE, GASHR—EPHNE—RRER, RHEHE
FPFEMBRREREBITAREAEER, IFHX—MAASMER rebase Kz filter-branch ELERESE
E, BABHEGERNEERELS,

WE, URMNEBZANEFE LR, JREHERTEL? FLEMEEAR, XHEE—IEENER, GitE—
MEEBRANIR, EAWFNRERAEHTFZERS, ESTEN. STMHEMLNERATHEE. BEARE
ZNANFITRENRE, BEIREBRELIRERELREER,

BHREMNZ, RXEREERD ZLHIANAMERPITRRIREBERE, MAWEBHEEERNLRIINT
TEEE, XiF, R REEREIRMAHRIER,

IS
BINELHTT Git P S5EHEMIIR, MIENIZEBIMEIBHIREFTDZ. ERRD X ZETIR L
REHAMD T, RMENZERBIHEEFNAIXEELZRSZUDZEN. ERAXEDZSMWAMEURE

HEZRIEAZERESHIND R, T—F, HEEHRE, IRMFBEETHCH Git BERERSSE, R
FEMELEM 4o
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ARS5 8% ERY Git

FERTALE, REZELBINEARER Git KT BEILIE. A, N7 A Git M ELNEE, MEFERITIZRY
Git B, REBEERALIRAIUM N ACEH#ITHIEX (push) FHIEX (pull) RIENDE, BAREMERXFHS
% AA—TFEOMRESFRAMANHEE, I, REZBRIGEENIBNMEEIRE BRI IREEFEL
CE —AE—TEAENL2BCETSER. Alt, StASENRERZIZREIL —MRSEEE(ERBN
FMinie), BRI MBBEHEEMAENEFIEACE,

Rig—a Git RS\|H M, B, ERMAERS[EAENDN. EXEE—TENETABMINAR
BFEMRR. TEH—TRERERABEMINAIHEEISE RINAEIRIARS R 51T, &E, NRERNTERE
RRBEEMARNRS S, BEAREHKESHINECIRSSFHME, AU BINE LT CERER

5o

NRIRXIRIZ B SRR 28RN, AU AERE—NEFENARBE—MRBEERSHKFARHRET
—&, BISEREITICDBEURBIEHIIF RIS,

— M ZRECEEERE—IREE (barerepository) —BEI—MRELHATEERNCE. RNZEENN
EREREN, TRENEENERRE,;, FRHNIE GitIEN. BENR, RECEMRBMIEBRAM .git
FERRE, TEEEMER.

171338

Git B LAEF AR BRI R Z A Al (Local) , HTTP #Y, SSH (Secure Shell) X% Git
e TELL, FAPRSINEILEMINRMLERBRINIZER (SR tEm) il

A3t iy

REXWRE MK (Local protocol) , HPMIERRAEMER—FN LHNZ—TMER. XERFH
F—THAHBET—MHENXERS (BII0—NMEHA NFS) BEHRN, HELR DI Z ALARE—S B
&R, EEHFIENR, BARNAEBREIENRKETR—S88BRK, FratERERMEENHRK,

NRIMERHEXHRT, FMrTUMAHARAETZRE (clone) . #X (push) DAKAIEX (pull) » BGXEFEER
FE—MREEREEN— Z2ZINENTES, ERRETERRZIEN URL, g0, =E—AithkadE, 7
DAITIN R RYEn <

$ git clone /srv/git/project.git
AR AT N <
§ git clone file:///srv/git/project.git

WIRTE URL FFLERHBRVIERE file://, A Git WITAREERRE. MNRNEBIEEKRE, Git =B ERERE
# (hard link) HEZEHIFFIEEMNXMH., WNRIETE file://, Git 2L FrAFMEREEAZLIAHEIZ, BB
HERRESER. IBE file:// NEEBEMREUS—MNEBINGSE (extraneous references) ITR

(object) T EMRAFRIE——BEREMNEMMAZHRAASNEH —LRXMUBREEXAM (RFHEPET
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SABM Gt NEIRIE) . FLUFIMVSEREERRE, BAXFBREER,

EEMN—NAMRAEZINEN Gt TE, AT TGS
S git remote add local_proj /srv/git/project.git

AfE, MEILUBEFHHNZIECER local_proj (RIEMSE_E—#F NiZinhik A< EEHEXFIHIANER 7o

he

EFXHRANRAENRSEEE, FEEZERTNENXHNRFME R RINR, NRIFHEAMESRS
HEXHRY, BIUNRKAEZT2EZ. RFBZHRKEAMHZER—F, B—TRREERRIFHREAKER
A LUAREERTR, HIREFIR/BEIR, AT, HNSE 545 LEE GiteiASH— T RiRZE
o

XWBREMFIANIEERPHEERNGE, ORMEMNGIA—REE—NIE, MARLLIRMARASEHIEY
EES, iE17#M git pull /home/john/project FIS< bR IRSZ S BINENEIREEZ T,

ER =

XMGFENRRE, BEHEXHRFLLRERE, HEEERNNEZERZTR, XAHEMSMIESE,
MRMMBMREBIEEAR, BISTEH—NEEEE, BIERNEZEZNARAN, BEFAE, FEWBIE,

BEF—RNE, MRFERANREXUTEEERNXGRSN, XTAEF—EBRRN. Mi4AitbhkdZER
BRESMIFRSIENRER ., EE—TIRSEL, MRAVF Git ihRAuER, —AKBYEI NFS iAialhk
KEZLLIEE SSH iA1E)18,

R, XMPNUATRIFCEREEINIRTF. S—THEFPHE TE" BRITE shell iR, KB FETU
PR LEfA SRS MIBR Git NER A FITUR B o

HTTP ¥

Git @ HTTP BIEARMMIEI. 7£ Git 1.6.6 (RAEZARE—NANAA, +HREHBEEERRFERHN.
Git 1.6.6 lRASSINT —FifAY. EEEEMNIN, 1L Git ATLARIEE SSH AR B e s M (EHiskiE. 2B/
F, XMW HTTP IXENEE S, EEEER+2MITo #hRka<BY HTTP Wil —AR#EFRJ EEHE HTTP 1Y,
|BARZASBY—RRARAR A WE HTTP thille  Ff)5E T ME—THRVERE HTTP il

EHE HTTP il

BHE HTTP B9iE1T 7 UM SSH X Git thilEIU, RZBBTTEARER HTTP/S tn O EH BRI LIEAEMH HTTP I
A, XBREEAERSEL SSH hNERNZ, LLNa]LUER HTTP thiXBA R 2/Z RN, RERE
SSH %R,

BHE HTTP MNEIFELRRMITHER GtWART, EEIFH K git:// HN—HFIREERRSS, HBAIUE
SSH i — Rt Z iR PRI MNE, MERA— URL BRI LIRS E], BE T ARRNERIZETRD
URL, MNRMREHXI - FERNHRSHE L (—ASRHEBTEE) , RSEIRTMBANBRINEE. M
AR 55 2R IRENER IR ATt — 1%,
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EE, MM GitHub MIBRSS, FRIEMTIEFEZIRY URL (Lb#0 https://github.com/schacon/simplegit) ,
FPRERE. #1X (NRFEENIR) RERNE—#8,

M (Dumb) HTTP MY

NRIRSE IS EIRMERE HTTP hiXARS, Git B ma=IRERAEREM “M” HTTP thile MEHTTP th
WE web RSB 23(UBBRARAE S EE B G RITF, REXHRS. W HTTP il EZAETFIRERFRE
B, BXxt, AEBE—NMEREEREHTTPIRER, RE— WM post-update BEBFAILLT (W Git
F) o IkBY, REEEIHIA) web ARSS 23 EIRAVARASE, AT ARRERIAREE, TERIKEM HTTP 5akk4ds
FEERN T A

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

W U v U U

XEFAILLT. Git B M post-update HEHERIARITEIEN®S (git update-server-info) , R
MR HTTP FUIREXFN TR FBIRIELE | TIE. XEMISREMRIBE SSH MARASFEHIE Z EHHNIT; AERAR
B] OB KA FE R an S R

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

XEBHIBT Apache BiKE T &AM /var/www/htdocs, REIREILUERTMEHS Web REZ88 — R
TEILERAEREERNBERTHA, Git WEHIBRUEXRNERSXHFIRMEN GEER Git AR
) ,

BER, TEAJLURMSE SRS HTTP IRSME SRR HTTP RS ZEiE—1, RIOSH-ERS
AR

h=

AP R X FE 6 HTTP MBI <o

ARBBEARRIFE— URL UNRSZBIAEFZEZRNEHETAAENES, XK MEEELZRAFPER
Git ZIFIEHEEH, 8L SSH thil, AILUERAR R ZEENE—MRANME, XERFMAUITEER

Git ZBIefEZA B SSH ZIAN BIEATA LIRSS . WIFRRNERE, HERF LR SSHABXER
BfERE, HTTP XA AMEREENMNSE. 5 SSH ML, HTTP B IFERMEK.

fRBETLAFE HTTPS thiX ERRERIRARAEIARSS, M REE SRR MR A LUNERIE; &, (REER
Pt E P imfE s ERT SSLIEH.

F—MMFARZ HTTPS iR 2R, —RRAVELRAIEH S A X Ein AR EBEET.
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ER

F—EMRSEE L, RIg HTTPS thilRIARSIm=EE SSH VI F—L, BRTX—x, BREMMINER Git IR55
5E8E HTTP i ABLEML BB T

SNRARTE HTTP LEAFRANRMEE, EEFIERILEERA SSH ZRIAEMM—L, A, Re]LUEEERZIE
FETH, Lbil macOS #Y Keychain 5(#& Windows RYEIEERER. £% FiLFHE NARESMRE HTTP &
TN

SSH 1Y

ZR1% Git ARS32889 E A SSH BRI, FARSZSEHIFR TIRSHBE @I SSH 1717 —— BIfER
BHBREZRIZ. SSH MER—MOIERREIMENN; HE, BAEZEE, RRMERHRESZ.

BT SSH Y TEfZhR A, fRPILAERE— ssh:// BIURL:

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

HEER—IMERERN scp ANWEE:

S git clone [user@]server:project.git

T LEAMERR, MRIRTIEENENAF S, B4 Git IEASRNERNANET,
ne

F SSH hiXIBERZ. B, SSHIRGHEXIEE — SSH FF#HREREN, SHEERRMEEREN, H
BZHRERAGHES TERBXNEERTIR, HR, @3 SSHifRRR2H — FrE Rl ELTIRN
MZE. &fE, 5 HTTPS X, Git thilRAMIMN—+F, SSH MNIRE, EERRItESREE EHIE.

ER

SSH YRR REET EARXZIFER A Git BF. WIRIRER SSH, MARMERZIRENEUE, £FAED B &
i SSHIFIEfRBYEMN, XEERF SSH VAR FHRIBIE, EEAIAERBIEMNECERETRES,
RIRRTELRB MK, SSH HMVAIERMME—EREMMN. MRMFERIHEHER RixiARHA SSH 7Y,
BAMRERT B CHEIEZRIR SSH BRSS LSS, BIEZRIE— DRI LILEM AR RIBIARSS

Git fY

RER Gt hil. XREATE Git EN—MIFRNTIFHERE, ERIE—MIENKO (9418) , ZEMAF SSH
RS, BRIFNEZEMENR. BEILhRAESZR Git thil, TERLIE—1 git-daemon-export-ok X4
—— ER Git YT HEZAX MR ERERSNMNER G —— BRI ZINEE R AR LIEE. BAER
AR EX M RAE, BAENRE. XBKE, BETRBT Git thiliEx,. AT LERNG, —BEIRFAF
BHEIXIRME, BEREMS EFEXHE URL AR MM B &R, TR, D8 AXAM.
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=

Bal, Git hiXZE Git RN ERNNERRY. MRENMBERANLENE, HEMNTEREAHFE
ABEANTHITAPEN, 2Ri& Git TRHZRIRMRS BT HEER. EfEAS SSH MERVEIEE M,
BREET MEMBENBFHE.

ER =

Git MNER R B IRZ AN E, 8 Git EAIFR BB A ERNE—FRERTENN . —RNEEE, SE
1R fit SSH 5(E HTTPS thilRyiARARSS, RibDHLIMALRERHZE (5) KR, HtABEE git://HRER

BENR. Git M IFt BRERIZE . EEREEHCHTIFHE, XMELE xinetd. systemd BEHA
WiEF, XETHEHAREE, EEBERPAIEHHR 9418 iw[, BB AME—RASIF XN IFRER o
MAZE I ASERE S E X R,

EARSS 88 L1832 Git

AR RIEMAEIR B 2BIARSS 88 LER Git RS FRBITXEMNIN

XEHNREETE Linux RSB LEHTREBEBBUNLEMENGLSSTRE, HAE

ﬂ macOS 8¢ Windows BRS5 88 LR R LUBTTXEMRSS, FK L, ERVITENEMZEARE
Y—NEFHRERS S, BATBRNERIANENT2ERSIRFRATR, B2, HEMR
BEMATIRIRIG— LR ERIENIR,

EFIARIR Git kS5 25a1, FRIEMBECESHARECE——I—ITFTESLITEERNEE, XBEERE

B, NTBEIREFNECEREIE—HNRCE, (FEEERENSEINL --bare &I, RRIRF, &
CENBRE gt &R, MEXEF:

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

M7E, R my_project.git BRPNZE Git BRMEIET,

BELMRRBEST
S cp -Rf my_project/.git my_project.git

BAEREXHFBEETRRE, ERXNTMIENFRGR, XMHANBE—HFN. ERNE GtEEES, 1
ITEER, ARFINESME-—TER.

HBRCEMEIIRSS 28

BEAARE TRECENRIZE, R TEMNMBIERCEREIIRS I EHIREMRIMNL. BIg—MARA
git.example.com BIARSEZ 2R ELALIRYF, FHAILUE SSH &E#, (RIBIEFAEMN Git ©FEKIE /srv/git BR
To RIZARSZEZLEEFTE /srv/git/ BR, RElUBI U THLEFIITNECERE— I HEE:
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S scp -r my_project.git user@git.example.com:/srv/git
ItbBY, Hfhai@id SSH IREULARSS 28 L /srv/git BRMAR, AETUTHSRERIRNEE,
S git clone user@git.example.com:/srv/git/my_project.git
MER—NEF, BEEA SSH EZEEI— M RSEes, HEEX /srv/git/my_project.git BRIBEREWN
fR, ABAMRBohiiEHENR,
WMREZIMBEBRHiEIT git init @<, HME --shared £, BPA4 Git 2 BNENIZEEE RHVANE

NAEE, AE, BTGLHNIEFAIEREMER. 5IAFAE.

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

IR, RIEIAN Git BERIR—IREE, ARIBER LIFMNIEEERSE SSH IHRNNRSFBEZ AR
%o MEMNELESFER—IE LRASET.

EEIENE, XNRRRE— NI ABREEEN Git RSH2H—— REERSZSE EMARLUA SSHE
RHKS, ARIBRCEREARBERSNRIMS, MELESEFT Y], TFEZ.

TEN/LTH, E7TRNAT REESERIVSE. XEATEENAERAE—TAPELI—NKF, 4€
FEARMAHREMR, RN REEFSE, A, FieEX—R, IRIAZM/LNAE—IABEHE LS1ERY
&, NI B— SSH RS BNRECEMEB T -

R

MRKEROHEMRRABETNEALFEZK Git, BA—IHREE, RigGit REFREFIMBET A
B, NMRFECENRENAAERE, MAS—H2BFARENR, BAVEMITFIRAMI LREE,

SSH &%

NRINE—GFEF AEERFILUA SSH EEAIARS 28, RRIFMNE— T EEM+OEET, RAMRLFHAE
TRt (EMEANE—TARE) o MRMEBERNEELIREESRHRIEFINR, RSEEARSSF[IRE
RSB EERNXHRANRAMIT T -

MRFEANENE N ABNECEEENR, XAFRBLEEPIAERSHELRILKS, BAEM SSH EEZmMEM
—HNERET . HMNBRISAREZCENRSBELRE T SSH RS, MAMBEIERRS 2.

BN FEUERARNE R GIREIFFIN. F— 1 IM2AHMNENENAREKS, XA EEEEE
WRMN. IFIRASBEENE P ANIEZIT—R adduser (5(F useradd) FHHIZE G,

FEZANNEREEN LRI git P, B NFESWRMALE— SSH 2%, ABEREMA git KA
~/.ssh/authorized_keys X, X#H—3F, Fig AERET git KFHRIEN. X—RBASEMEIR
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BIE——RRENBHNS DA IF MR RIEREE .

FH—PINERIL SSH IS 2RBE IR LDAP kS5, HEEMEBLISEFHISERENNE], FHETERN. RBE
TR RAILBREENE] shell i5RAPR, E SSH ZARNBRER R AR BB,

% SSH 22%A

SNRIFMA, ¥ Git IRSEFEBER SSH RAFITINE. AT M Git fRS5881EM SSH A8, MRERFAF K
WETR, UNERNEER—G. XDIEEMERERZLEBZRM, Bk, TEEHIIABCEEESR
HWEER. BNBERT, AP SSHZREFHEEE ~/.ssh BRT. #NZBRHATHEFRRASR, (REALUR
EFIAECEEEREER:

§$ cd ~/.ssh

S 1s

authorized_keys2 id_dsa known_hosts
config id_dsa.pub

BNMNFEIH—XILL id_dsa T id_rsa s REIXMH, EF—1HE .pub ¥ ER. .pub XHEBIIRHNREA, 5
— MBS ZWNEFATR. NRIARNXENXH (HEREEE .ssh BR) , RAILUBEIETT ssh-
keygen ZFEXAIEE(T, 7E Linux/mac0S &%/, ssh-keygen f SSH B EIRMH; 7 Windows £, %12
FEETF MSysGit R,

S ssh-keygen -o

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

Bt ssh-keygen MIANEHNEMEMUE (BUAR .ssh/id_rsa) , RARERERMFEMARAZHROS,
RMEFREERABANBANODS, BEHBTEIR, AW, MREERTEN, BABHERANMT -0&H, ER
ULERRIAMS B R MR N ARRIS N REFIAR, (REATLUA ssh-agent TAREEEREEZMAEL,

WE, #1177 ERBRENAFRFTERSBNARRZLEE - Git RSHEER (RIRSHBEEERETAQ

$AMY SSH I8IFISE) . MIFFEMMMESHIREM .pub XHERE, HIEHEEIMELE, QPEEFREX
FERY:
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S cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1yc2EAAAABIWAAAQEAK1OUpkDHrfHY17SbrmTIpNLTGK9Tjom/BWDSU
GPl+nafzlHDTYW7hdI4yZ5ew18JH4JWIjbhUFrviQzM7x1ELEVf4h91FX5QVkbPppSwgOcda3
Pbv7k0dJ/MTyB1WXFCR+HA03FXRitBgxiX1nKhXpHAZsMcil.q8V6RjsNAQwdsdMFvS1VK/7XA
t3FaoJoAsncM1Q9x5+3VOWw68/eIFmb1zuUF1jQJKprrX88XypNDvjYNby6vw/PbOrwert/En
mZ+AW40ZPnTPI89ZPmVMLuayrD2cE86Z/i18b+gw3r3+1nKatmIkjn2s01d@1QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

KT ESHRIERGHPLER SSH ZIANERNEIZ, 1FSH GitHub #Y SSH Z$Atsm
https://help.github.com/articles/generating-ssh-keys,

EeEARSS 2%

BATREBNAEEMRSS 28w SSH iRl AfIH, BATEEERA authorized_keys 777&RX A #1TINIE,

EBAMRIZIRERRIRIERFRARER Linux £1Thi, Eb30 Ubuntu, B, SIE—MEERFERF git,

REEBIT— .sshBR.

0 I FHRIEENEN ssh-copy-id S EMEM, SHMABENSSIHTEAAT,

Bk, SIB—MRERFRAF git, FANHEHEL .ssh B%.

sudo adduser git

su git

cd

mkdir .ssh && chmod 700 .ssh

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

Lo IR Vo Vs Vo B Vo0

?22% HRINFBEANRFAF git B authorized_keys XHRIM—LEHF %F SSH 20, BRIEHKIIESEIHKE

i

REENRH, ARENREFERIXER, SEIXCEMN, XERRAFRRESXF:

S cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1yc2EAAAADAQABAAABAQCBOO7n/ww+ouN4gSLKssMxXnBOvTILGt4L
0jG6rs6hPBO9j9R/T17/x41hJABF3FR1rP6kYBRsWj2aThGw6HXLm9/5zytK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz0jTTyAUfrtU3Z5E003C40x0j6HOr fIF1kKI9OMAQLMdpGW1GYEIgS9EZ
Sdfd8AcCIicTDWbqLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6JLtPofwFBlgc+myiv
07TCUSBALQ1gMVOFq1I2uPWQOkOWQAHUKEOmT jy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JggJICUvax2T9va5 gsg-keypair

XERNAMANRZERF git 89 .ssh BRT authorized_keys XHFHIERE:

H*
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$ 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

DB IRATF B EFR— OB, FTLUEENS ——bare ST git init HORMEIR—H, EHSTEAD
B CERTARTEES:

S cd /srv/git

S mkdir project.git

S cd project.git

$ git init --bare

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

1%, John. Josie 3#E Jessica FAERE— ARTLUR 10 B R AHEZIX N CES, MRERFLILCE
KENNMBNRECEHREEEXS S, FEE, 8FRN—1MHNE, BEEBEAERIRS[EUS shell, HE!
B—1EREE, BIBREXMEET git AP Git €ENRS2MER gitserver fEAENB. HEN, K&
ZARSZRIEITERR, HEIRETE DNS EEEHIE gitserver 8AIARS 2, BARITTLUETOTHS (R
E myproject REEMEBEAEBEENXH)

on John's computer

cd myproject

git init

git add .

git commit -m 'initial commit'

git remote add origin git@gitserver:/srv/git/project.git
git push origin master

W DD H

bR, EftARETURRILCE, FHREIZENNRE, TERRESR:

git clone git@gitserver:/srv/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

BEXMGE, REUREFZ— AR RENR. BRZTFLER Git k5588,

TEAEMNIE, BRIFFE (GREENY) AREBFPEEURSER git NEBMERIRSBMMEE—NEE
shell, INRFEIFULINLABRS, MEE(EEK /etc/passwd XEH (git BPFAXTR) A9 shell {&s

EBI—1R A git-shell BZ R shell TR, {RAILIGEMGAF git BUESIRREIES Git BXASEER. %

T A Git MEFE—RERMH. R git-shellRENBAF git B9EFR shell (loginshell) , BAZBAFE
FREFRB LIRSS 2BV E shell IH0)APR, BHEFER git-shell, EEREE M bash 5 csh, FEMNIZE
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FRER shello 7#1T LERRME, BRIRUBIHR git-shell IRRBREREFHET /etc/shells
X

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

IMERETLUER chsh <username> -s <shell> B BIE—ZRZGEF B shell:

$ sudo chsh git -s $(which git-shell)

X, AP git BREEFA SSHEREY Git G FEHITHIXMAEUR(E, MARRERVSBHISEE shell, MR
HEER, MAIMIHKEL, GXFEF:

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.

LY, AAALEE SSH in %% & KA REAaAR git IRES28. MRMMEERET, AJ%RiE
authorized_keys XHHEFMBEEERSIAI LA Z BARIN LT &

no-port-forwarding, no-X11-forwarding, no-agent-forwarding, no-pty

HEARIMT:

§ cat ~/.ssh/authorized_keys

no-port-forwarding, no-X11-forwarding, no-agent-forwarding, no-pty ssh-rsa
AAAAB3NzaC1yc2EAAAADAQABAAABAQCBBO7n/ww+ouN4gSLKssMxXnBOvfILGt4LojG6rs6h
PBO9j9R/T17/x41hJAOF3FR1rP6kYBRsWj2aThGw6HXLm9 /5zytK6Ztg3RPKK+4kYjh6541N
YsnEAZuXz@jTTyAUfrtU3Z5E003C40x0j6HOr fIF1kKIOMAQLMdpGW1GYEIgS9EZzSdfd8AcC
TicTDWbgLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6JLtPofwFBlgc+myiv07TCUSBd
LQ1gMVOFq1I2uPWQOkOWQAHUKEOmT jy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPqdAv8JggJ
ICUvax2T9vab gsg-keypair

no-port-forwarding, no-X11-forwarding, no-agent-forwarding, no-pty ssh-rsa
AAAAB3NzaC1yc2EAAAADAQABAAABAQDEWENNMomTboYI+LJieaAY16qiXiH3wuvENhBG. . .

WME, WEEXE Git s SKRARBIEETIE, BRAREBFEZLTEFEI— T EEshell 7o ENRHHEER
PRIETREY, fREATLIE git APFMEBRTEIL—TER, KX git-shell s d#HIT—ERERNBENX b
90, fRAJLAPRBIEREANFARSERIZRH Git 6p<, WEXINIA B SSHELERESHITEEN, XHF, =
BEARXERFPURMAAZTHER, EIBERNERS. BETRESEXBEX shell IR, 5iE1T git
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help shell,

Git sFiP#HiE

ETRBIMFEDT “Git” HiNBIU—MEFTTFIPFHEENCE, XNTFREELTHEND Git BUEHE, XE—
MEEZE, FEE, BAETEEERNRS, EHEdEMERNRATEEENS EAF.

MREBITEMMEZINIRSESE L, ENZINBEAFNRIRTERS. MRIETEHIIEZRABIMRS S
£, ERATRERESSARKEHRAS (BTFRHEERSIFHFNIN) RRBHENIE, XHFETUEEZ
—BCE SSH AIARIFRT

TR, % Git hNEHEENBZILEN. BE, MRFEZUTIFHENENEITZ6HT:
S git daemon --reuseaddr --base-path=/srv/git/ /srv/git/

--reuseaddr EMAFIRSZ B ELEEFIAIEIZBNNBER TER, M --base-path EMAFAFRERTS
FEERENEHTREIR, SEMNKEESERGitTFIFHEMIMIHECEREH, MREMHNMEIEEED
17, IRBEEFBIKRO 9418 BIEESR,

RE]LUBE I 2 A VR Z# 2 AT #IEN A RiE1T, XEBZIURTIRAIERNRIER S,

BFEIARR Linux Z1ThHRH, systemd BREIMGBKEAES, RLAATUAERATILEN,. REHE
/etc/systemd/system/git-daemon.service F— &R, ERBWT:

[Unit]
Description=Start Git Daemon

[Service]
ExecStart=/usr/bin/git daemon --reuseaddr --base-path=/srv/git/ /srv/git/

Restart=always
RestartSec=500ms

StandardOutput=syslog
StandardError=syslog
SyslogIdentifier=git-daemon

User=git
Group=git

[Install]
WantedBy=multi-user.target

REJie A BXE L git BahHY Git BEEFFEIIEA T Group Al User IR, 1RFBEBAEHBRIRMHRAF
FMRS L, 15, IFHR Git Z#HBIXHAUTF /usr/bin/git, HERAMERILRKRRE.
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&fG, REEIBIT systemctl enable git-daemon LULEHERABES BEIETT, XEHEEILEED
systemctl start git-daemon 3z, &id systemctl stop git-daemon {Elk,

EEMAST, (FEILER sysvinit RGP xinetd BIZ, &SNS RRLN——RBIREBEERS
SPAPEAZ I IR,

/|

ETXR, REESFGit ILCEAFRETFIRSFINVEENFE, FaIUTEESNMCETRE— IR git-
daemon-export-ok FISX R,

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

B MHF R Git IR T RN B AR5 .

Smart HTTP

FAT—REIE SSH #HATIRAGAR, B git:// #HITEEAGAE, BREE MM A AR SSEL LA _Effhs =
#IAE. KB Smart HTTP —it R EEERS R LBA—1 Git B HrI® A git-http-backend BY CGI Bl
I, 1% CGl HIZAE iR git fetch 8 git push @< M HTTP URL RIXAVIERRZMLIBEE, FHBR
ZEFPIHEEXZIFHTITPEE (RMETF 1.6.6 lRANE P IRZHFILFY) o R CGl RIMZEFPinZIFSaE
(Smart) X, EFSUEEERXSTHTEE, TNWEE=EFEEIM (Dumb) BT (FELLERTASTRL
EMEFPIHELNETES) o

U LRBENEESRE, 1A Apache K1EN CGl R385, MRIREA R Apache, fREILITE
Linux 315 FRITIN ISR IARIan <R &L K

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

ZARE¥SBHE mod_cgi, mod_alias, #Mmod_env % Apache i8R, XLERIREBRIEZINEELE F T IEFTX
Y,

REBEN /srv/git B Unix AP HIZEE N www-data, X Web [RS8 74 81T i%2EE, EN iziT CGIH
ZxHY Apache SEFIRRIAS LUZ A P B RIETT

S chgrp -R www-data /srv/git

T RINTEM Apache LB XM RII—LRSA, FKik git-http-backend fE/9 Web ARS328%¢ /git BRIZIE
DGR USESN

SetEnv GIT_PROJECT_ROOT /srv/git
SetEnv GIT_HTTP_EXPORT_ALL
ScriptAlias /git/ /usr/lib/git-core/git-http-backend/
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YR EZT GIT_HTTP_EXPORT_ALL XPMFIRTE, Git ERXLEHENEF imieft® git-daemon-export-ok
XA, TR Git SFIPHE—E,

&=, MRMEiL Apache A1F git-http-backend IERHF KIS NERIERVIRAEIIE, ERIITRNFRECERD
A

<Files "git-http-backend">

AuthType Basic

AuthName "Git Access”

AuthUserFile /srv/git/.htpasswd

Require expr !'(%{QUERY_STRING} -strmatch '*service=git-receive-packx*'
|| %{REQUEST_URI} =~ m#/git-receive-packS$#)

Require valid-user
</Files>

XEEFEE—NEERESEZAF BN htpasswd X, UTE—NHRM “schacon” AR RISIHR
7+

S htpasswd -c /srv/git/.htpasswd schacon
{RETLUBIE 52 5 VAR Apache B R, EFEREP—MAE AN, MU ERRREBEHTA KRN &E
BHN—MIF, MNREEME, FEATLLEE SSLIETTE, MRIEFIEHIEREMEZRE T HITERR.
BINRERNEW AR Apache BB X, ENREIRERERARREN Web fRS328, HERIBER RRENENERK,
EHNEEREBEZFER— Git MiHH, BH git-http-backend B9 CGl, E#5|ARMIBINEEST HTTP &iX

FRWEVERIE. ERSHNESEMRINGIE, EERNINEER LUTE Web IR 8EE5I B ENBAEMEI. (RAT
TR IERIFAE AT LA EE CGI BY Web AR5 88 EDEIX R, FRABBESRR—MRERZVER Web AR5 251X FPE,

ﬁ M T EE LA XA E Apache BAUAMBER, 158 LIRS % Apache XX :
https://httpd.apache.org/docs/current/howto/auth.html

GitWeb

NRMNTE B RSNRFRIRNER, MAEFERIIE—TETNINEZEESE. GitiRHET— iy
GitWeb B9 CGI Bl RAHX I T 1E,
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projects / .git / summary

summary | ghotiog | log | commit | commitdiff | tree

description  Unnamed repository; edit this file ‘descrption’ to name the repository,

AT Ben Straub

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

shorlog

2014-06-11 Carles Martin... r

2014-06-11  Vicand Manti

2014-06-10 Carlos Martir..,

2014-06-10  Vicawd Mavti

2014-06-10 Carlos Martin...
2014-06-08 Carlos Martin...
20140509 Carlos Marntin...
2014-06-08 Caries Manin...
2014-06-08 Carlos Madtin...
2014-06-08 Carlos Martin...

2014-06-08 Vicent Marti
20140608 Vicent Manti
2014-06-07 Philip Kolloy
2014-06-07 Philip Kellay
2014-06-07 Philip Kellay
2014-06-07 Philip Kellay

Merge pull request #2417 from libgit2‘emn/revwalk-array-fix
revwalk: more sensible array handling  crigeommm-smn 5 |
Merge pull request #2418 from libgitemn/tresbuilder...
pathspec: use C guards in header

treebuilder: insert sorted

remote: fix rename docs

Merge branch ‘cmn/soversion’ into development

Bump version to 0.21.0

Change SOVERSION at API breaks

Merge pull request #2407 from libgit¥cmn/remole-rename... vo.210e
Merge pull request #2409 irom phkelley/wind2 thread fixes
React to review feedback

Wina2: Fix object::cache::threadmania test on wé4

Merge pull request #2408 from phielley/wind2 test_fixes
‘Win32: Fix diff:workdir: submodules test #2361

(RO | Gornrilal | e | ADacRi]
ok | commlailT | i | pnapetol
Ermt | o] | jres | grapshol
RN | COMPSIG | (i | SI0ENN
RITTE | Gk | L ! DA
R | comemiahl | e | anagebol
et | gometil! | i | prapehol
o | ot | jre | pragshot
ot | o | v | oaosht
(ERTE | GrLak] | L ! AnAORI]
eyt | oot | jree | grspwhil
Sammt | comeidf! | jres | srapshot
o | gomest | (e | Sracstet
oo | Gt | i | st
R | G| ! e | anaoR iy
SIS | ComPE | jre | prapstot

mmmmm

tags

Jweeks ago  v0.21.0-rel
7 months ago  v0.20.0
12 manths ago v0.18.0
14 months ago v0.18.0
2years age  v0.AT.D

1 g | ghoriiog | lng
| oo | phonicg | kg
! o | ghorticg ' g
| o | ghortiog | log
Vg | gheriio | leg

2 years age 016D libgit2 v0.16.0 13 | g | pheortion | g
2 years ago vi.15.0 | gl | ahentien | kg
2 years ago v 14.0 \ gome | ghortiog | g
Jyears ago  v0.13.0 | g | ghortiog | kg
3 yoars a0 viL12.0 | gy | ghonieg | lgg
Fueam aon w110 g | ihenka | g

Figure 49. GitWeb BIRI DT/ R iE

MRIFBEEE GitWeb MIAIRBRIFNIE, HETERSH/ LLRETRER Web ARS2BELIN 1ighttpd 5
webrick, GitiEMHT— 1oL RKILIREH— N IREIRIARSES. 7E Linux RAEMNBRKE, lighttpd BEBEL
RET, FFUMFRREEAEMBERENIT git instaweb e8$EIR], WMRIRER Mac &4, Mac OS X
Leopard RABETNLE T Ruby, FTl webrick SiFBIFRIFILE, WRAEMER lighttpd Bzh
instaweb %, REEERITHMAN --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 BT — M ER 1234 5089 HTTP BRSS28, HEBHTH THIER. XWRFHE+DHEE. HRE
Z =

25 T TEHEXAX RSS2SR, RAIITEI—1e<, FHINL --stop &IN:
$ git instaweb --httpd=webrick --stop

NRRIERARHNE AR ERN R B FERBTX N E, RREEEIEER Web iRSS2EKIKE CGI
BIAS, —LE Linux RIThRAVIRFES gitweb €&, BILUEE apt 8¢ dnf k&%, fREJLASTidid. ETRIANIHK
PER T FE— TN FERE GitWeb, B, FEERE Git RS, EEET GitWeb , HAIUERBEE
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X B CGI B

S git clone git://git.kernel.org/pub/scm/git/git.git
S cd git/
S make GITWEB_PROJECTROOT="/srv/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/

FEIENRE, MEEEMSHISE GITWEB_PROJECTROOT TERILZFFE R Git i AEMNME, I
£, REETE Apache FERAX CGI filads, REZERLRIM—DEIMEN:

<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>

BXREE, GitWeb AI LB EA— 12 CGI 5 Perl BIMLBARS 285218 ; MRIFEBEMNE, ZNGERNIZTS
REM, I7E, RALUAIE http://gitserver/ EAEEIRIRAE,

GitLab

B GitWeb 158, BMRIMREEIH—TEINR, MEEELH Git RS, XEF/LNMTRNERGE
A RIRERRR. B Gitlab BEARERZN—1, HMIKEFARMFIHEEHNREMER. XLt GitWeb
BEERNZHATEESHNER, BENRHE—TIREERIEE

RE

GitLab B@— M EIEREZ 58I web WA, FRLUELLTHEAM git RS2, ENREIEIREESHNARA, FThHY
B, XMEERIEREIFABY AR AN T,

XBEFE—LEASENHEBIRLE Gitlab, AT FHRENESHFIETT, Rl THEMNEEREE
https://bitnami.com/stack/gitlab LIREX—$# L&, RAREEFEZHFESMRIFENIFE, Bitnami l9—1
MRETFENERRE (B alt+— BHN) , TREIRIRLESTH Gitlab BY IP kIR BIAR B R ZE
=
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delcame to the BitWami Gitlah S :
« Built using Ubuntu 12.04 - FPrﬂPl B3-wirtual (tiy2). seks

al. i le and 'bitnamil'.
ase refer to hTTH-ss“ 2 ] ual_Machines for details. :

linux login: _

Figure 50. Bitnami GitLab E# Y E R ZE.

T, BRE GitLab #XHARA readme XHF—H K, RAUEXEHRET https://gitlab.com/gitlab-org/
gitlab-ce/tree/master , EXBRFSEEHEPIRERE GitLab BIEER), —NAILUTE Digital Ocean Eiz1T
B, AKX RPM 1 DEB & (#2MiKhR) » XEBEXEE “EFEA” HIS5ISFit GitLab BITEIFTERIRIER
FMEIEE L, — 1 2FohNLEMAE, UKRIFZEMIER,

B2

GitLab WERRE @I MEH NN, BIRANEBE I BELLE GitLab B9 N AL IP ik, ARUEER
B EFREIR, BIAMAP R 2Z adnin@local.host, E%klAE’Jﬂf.EEBE 5ivelL!fe (FRFREMIBERER
RERZE WIRTR) » BFE, 2 EAEAMUERN “Adminarea” EIRHITEIR,

F& A v

& v
Figure 51. GitLab %89 “Admin area” Elf7.
fERE

GitLab J:EI’JJEHF?EEI’]%XTFWJ FENKS, APIKSEERZEXNMS, TEREEERIENAREEE
B. B—THRKSEHE— mAZTIE, BMZAFRMBEMNZIEES. MR—1W jane WEFRE— B
project BWINH, ﬁBALX’l\IﬁEE’\J url &2 http://server/jane/projecto,
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= Admin Area V’ i PO -

Overview  Mondloring  Messages  System Hooks Applications  AbDuso ROpIrs © o -

Active 78

1eg"  Administrator [T 1's you!
% admin@example.com

Edit
Betsy Ruthoerfard 1| Edit & -
markin@lednerdangworth.biz
Al = i Fi
i ::a; Bremden Hayes } Edit -
'l__'. aney_dubuque@cormier_biz

5%, Cassandra Kilback

s il k-
HT  caterina@besr.com
Al Cathryn Leffler DVM Edit a -
'\4“-_': desmond@crooks.ca -
i 1 Mo h
G el I JEL
¥ winmilfed@giaveroouk
Or. Joany Fisher =
Edit -
milang@huels.us d i
5%, Jarmin Sipes ! -1
T T T T e —
- TR 3

Figure 52. GitLab B/ EHE R H.

Bis—TBPRERMGE. "Rk (Blocking) * — 1 AFBEILMER GitLab £, BR2ZAFHRTIE T
FRESIEDASHRERE, HEDALETIZAF RN RS RMBFEEEOH N AEE I

M»—7AE, “#H®R (Destroying) " — 1 AF, SYIRARKHEMBIBENXHRSADEMR. s =8 T
FREmBMKESZENER, BAENEAAEIKER. XEAR—INEXABEARIT/IKTTH, FRURD
FREIXH 7T 5.

|

—* GitLab FNAAR—LEIMBME S, ERXTZ VAR ALGRXETBIHIE, S— M EEE— 1 HE»
=E (5BF—#) , FRUINR—10 training ARB—NZFFE materials WINB, BAXNINER
url =& http://server/training/materials,
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= GitLab.org v b '-..

v

@gitlab-org

Open source soltwane 1o collabosate on code

Laavae groug & Global -

All Projects Sharad Project Fillar by nameo Last updasoed
GitLab Develogment Kit @
Gt started with GitLab Rails development

K kubernetes-gitlab-dema @
Idea b Production GitLab Demo running en Kubernetes
cminibus-gitlab @
This project creates full-stack platform-specific downloadable packages for GitLab.
GitLab Emterprise Edition a

3
GitLab Entenprise Edition
’ gitlak-shell a

S5H access and repositony managament app for Gilab

@ Lot Jm
Figure 53. GitLab A& R H,

B—MBETZARS5ZXEK, 8—TMRPNARNIE URAESHINREBELRFIK D, RRASEEM
GhET ((NEEREEMIIE) B “WEE" (2iEfA. MRNmE) . NROMERS UEFHUEX
B——75%¢, RI7E GitLab WERRE - BEBEE,

)=

— GitLab BV B S T git BURAEE, S8—THEHBET—TAFRE—TEHNE TR =E, WRXMI
BEFT—TAFP, BAXMAEEXNMETURBRXMIENAREEREEN, IRXTHERET—M4E,
BaZARAP LA BIR B ZE(ER.

S—1MIEHE - ERAE, ERSETUEIXIMTENEMECE, MR- IHERME B, XTHERN
REELIPRMERNMMERERA R RILUAR, — A VBRI LIRFIE ERIARE], M—1 L7 B
DEMNENFAE AR, 8, XWiTHIEEEE git fetch MERBEIENTE web AR RERYIAIRL

F

GitLab EI B M AL LS LBXFFHFIEF. WEERH, HBERXEMHRER, Gitlab WERSBSHIT—T
BEHARME JSON BRI HTTP B3R, XZBEIUERRIRRY git hikd<ZEM GitLab KAIZIH ML TE, tbin
ClRs328, MIRE, HEMETRN—MRETFS %o

B AR

{RAEETE GitLab MV E—HEMERIL— I FIIEH, XBIRETEEZEN 47 BEfiRTR. FEHEXRIES
MBE &R, UMERXNMEMENGRETE, UNRENANERR, BRZHIEEHREKAN, ALUETIE
BEREMEMNIERE, =if “Create Project” , fRFLTER T o

MB&EER, FARSBRESEMB Git fRAEEE, S— P MBI LUET HTTPS 3% SSH &%, B
EEB T LA FRECEIRAE Gite 7EWE ETMINZ LB FXMER URLs, S F—NFEMNERMARESE, X

121



PR EEMENAMERMN—10Y gitlab NIZIECRE:
§ git remote add gitlab https://server/namespace/project.git

SRRV AHE B R A ERIRIZS, RATLUXAFA

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

web AR RERMB T /I NERNRBMRAEEEHNT. S—MNENEREHETR T &ERES, HEBIIN
EBRYHERE B] AGEIRIN ST B S M AN R 32 B i

—EI{E

£— GitLab B E E—E T FRIRRERTEMZM T IMEE T git IRAEERIE R push IR, RAEJLLEIIE
REH “Members (A52) 7 HAE—MRERNEEE, HEBXIMNNEES—NARRIXE (FRE
BIARIRAIE H FEREEINIE) . BIMF—MIMEE “Developer (FF4E) " HEESRIIALRLS, X
TRFRA UZXNRME R AR ERE [ HITRR.

FH—PIULSEERBN A EMEEAEHIER, ENRNAET LEMERBEIX M HENIMEEEREREN
BERTXNMEELTIE. FTUERGRNMMEEESRIENCIZ— 2%, AXMOZHITRR, BTkl
FR—1 M@ master AFEMERM—NDXHNEHIER WRAEEZBEENRAMEENRTLL “fork” X
WRAE (BNERETBCHXNENERIAE) , @B EIE#ITRR, AEMBIEIEAE— 1 EIEHENGH
BER, XMREFFHEREETEENEMRAERENRE, Uk ARRATFIMNEBENEERITER.

£ GitLab & HIBERMAME— N EKAIHEWEES D, E—TNEFIERBAFERBRTHTHITINE (B
TR/ IRELAPNRBESE) , EAF—PMNREEEIHTITE, RESRATUBOELAR, HEHLET)
milestones (Bi2f8) FE.

XNED EFBRETTE GitLab 5 Git HHXBHFE, BRI GitLab fEA—THBRNARS, ERMTIFSHM~ M
SREBIRNEIIIE, FIMImE wiki SRFELIFT R, GitLab W—MIRTET, RS[IKENEITUE, FRHR
DEBRREEXHIET SSH EZRS 8\, BARSHHEEN A EEAERR LN K28 R E R TT.

F=ZHFRENER

MRARILIZ B W Git IRS28, RRILLUERRIEIRM Git TEIEE R —MIMEEWRITEWIL, XHRT —LiF
g — M EEMUERTARREZTIHFIRIE, BXFHTIRSSEFNSIETE, BEMRERISIRILIHER
B1T7 HERRSSES, (RMOARTLUBMRNARRBAEEALREN L ——XBEEA T AR KL IAES
BhfRo

M, BIEBZHREMRMERE, 8MNERHEFENMNRS. REBERMTIR, BN Git HEM
GitHosting T https://git.wiki.kernel.org/index.php/GitHosting

FN=7E GitHub IF4H## GitHub, FNBRIRAR GitIEEFa, RMRAGKFESHETE GitHub ERMINR#
11X E, MARBRAEHTEEIRIIMRE S Git ARS588.
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o g

J[AX Y= = |
REZSMIEIZFHN Git CEREEETSHMASERE D ZIRIIIE,

BITIRE CRRS [ EITFSNRAAFRIEITIZARS TIRE S ASER, BIEEFERZ IR ERVETE
ERBESHIPRS . NRMHEMNERTRERSSA, AIRZNIKRESHER; TICWE, RATEEBR
FIROBEEEMRSSE, BEREARRARITILEE XFEH T SRREMMEEHA SIS NRE SR
fRBVEELR,
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%I\ Git

RIERE T — MR Git lRASZE, BENFMEAAEHENERMIRS, E— IS IERET, MEEER
BTEAKGIto<L, MIERUFEIMNEHA Git IfEHH—EDHRXTERET .

X—Ef, MBEIFIMAFATRERESE, T2 HAMMERNIFERER Gite REFIN—THEM
D SRR AES, FHEM—LERESSEAN, IHRMBE NIRRT N EE, B, RESFE0E
EEARZARERITHBTE,

RN ITIERIE

S5EaNEPLREEFIRS (CVCS) R, Git NNHAFERRALRENNIMEEREMRESH, E&E
FRAGH, BIMALAERGRERERLSE LHTR, RENTESAKERBE. MEGtH, SMFRKER
REE T RMELENAR—URER, SMARERTLEECHABRIIIIEMHNCER, FRSBaELE
PEHEHAFEE, ILEMARTLEEREM ETFEHEEMNE. Ak, Git BvDHmIVHER LIAIREIIRE MEFA
TERMMAENIERE, BETRNETESNE/MFAAT Git IXMREENERNAL RN FHITREITE
AN R URFIEIRR; RAILUERERERNE—F, SERE(INFIEREGERER.

SRR TER

EPXRATEEEANERRNEFRE ——EFRTIER. —MPOELSE, HER €F, TLUEZRAE,
FREABBENISZRAY., EFMALXENFEATR, BROCENHERESTOCERD,

shared
repository

developer developer deve loper

Figure 54. £ T 1E7.

XERENRMNALENPOCERERD TR, BEIMET —EEL, BAREE—TFRER LURFHIBLL
EHIXOHERS SR, B PAREEHEERZE, BIFE-—TANLEEHER, INAFIEBES
— M ABIERR. X Subversion (FfEf] CVCS) HBIEE—#, MARX MR AILIRIFHIEZAER Git .

MRERBDHELANR, MEEIR T EAXMERXITIERE, T2 USREXAXMREENERL. RFE

BEF—IHROEE, HATFAERNE N AKEXBUREIR, MAIUARIETY. Gt FxiLAPBEERIL
BB,
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140 John #1 Jessica BB FIEIT/E. John STl T BB H X EI RS 23, %S Jessica ERIRRMB O
BeR, ZNER|IRS 23364, St ESIEESIER#E (non-fast-forward) BIA#IX, REGEIEM
ENFRHABEHEHEHE, XMEXNITIERENERIEEZ, RAKRSHATERERABBRIR,

HAXHRBRT N FIA Git WA, BEENESM I ETENAR, BMEREEARNFLZER
A LIRGFE T E LW,

SNERBETER

Git A ZNZIECERTE, EEXF—MIERRATE: 8MAAXEREECCENSNRNEMIEAC
FERNEAR, XMER TEEZEMME “BER” NEMNEBNCE. EAXTHEMER, MEENZTE
REH—MECHNATFCE, ARRKECHNESEE LEE, BERATLUEKRER CERNEIFENNERSHE
EWE. #PERTURMNCEFNZECERNER, ERMIRRNEE, BESHAIND ZH X
BEACE. X—RENIESNMTAR (W EREEREETFER ) -

1. MB4FEREECE,

2. T ERELCRE, MEEK.

3. AR E R HIEHEEE B CH AT CRE,

4. TIEAELLYEPE ZEERME, EKRIENE SR ER.

5. fIFETHCETHMBECETR, FRHMENCENNTRECEHGHEN.
6. HIFERSHENEIUIEETECE,

blessed developer developer

repository

public public

integration developer developer
manager private private

Figure 55. R & E TE7

X GitHub # GitLab F&4233( (hub-based) TEASERNIERZ. AMTURZHEENTE IRER
NECH2AEE, IXNECEREECHENR, HABMAFRL. XAMKEENRRZ—2IRE] UL
TF, MECERLERE R LMAEREENR, MEACFHFHEPELETRINEN —&— A LUK
RECSHTEIF.

FESRIEEIFER
XHERSOETERRNEM, —RBEHEIMETRENBARAEA RMEXHFN TSR, g

B Linux BIZINHE. #%#7 BIEE (lieutenant) MZNMEMEEENFIHRERTBEFNRERD. B
XERFEX ERBE—UMAN EE (dictator) NEEMEEENTRS, TELIFNCEENSECE, A
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FRE I EERMEMIFENBNIME R, BOAEEEREXHN (N ETESEFTETFEMR. ) @

1l E@EAAEEECHNEI DS ETE, HIBE master X HTTE, XEZTEHIENSEZCEN
master 9,

2. BIEEREEALRENTIENDSZEHEIBCH naster 97,
3. XERFERIEEN master nXXHANBCH master 2% H,
4. &fa, TEBEREN naster PXHRTIBEZCESR, WEMEEMARE U HEMBITTER,

_ blessed
dictator repository

lieutenant lieutenant

developer developer developer
public public public

Figure 56. &5 5IE & T 1E7io
XMITERIEHAER, RESIMERNES, NEFTEZRHNEEN, I7EMBENRE. FAXMAIH, I

BEfARA BIEE) JUHEAREBOBNERTEEREATRNARTADRIE, ARERENZERIRE
RBEFEAFER, BTZENES,

TIERZEE
FENETE Git ENHRAAPERERNTIERE, BRESTNFLR, R8BI STESTIEE

TERIZNET, IWEMNIZELSBTREHMH TIEREHESARLLRESIRT, HiSLH—ENAHERET
EREFEEABHNERENGIF. T—DRIBEIFEINTE MR —LEE BRI

[A—1 18 53k

ERNAR— B RN EEREET MM EREFTANAN. EAGtIFRERE, ATHLLEIFRE
AR —EIE, FMUERNIZNASESRAH TS EH—8— T HEHE—R) TR, FMEAREEEERK
HEENME. ERENITERE. RXNRS ARSI %o
F— P RMARBERTIE NS E AR EX B TR BRI AP M E U MRS EER, FiFZE
AR, (RARSEMZNAAE -—XRER/LVR, WFRNERNIMEAIEELD, WFA-ENQTHIE, A%
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EWHERSELT, SREAERBALTRIE

XREE, ANEEALREERES, EREMIAEETHMNAIEMESHRZBRESRR, =R3ZH
PRERIRERI AT BIRY, BATRETE(RIEFEIMCRshEE FF et BN IR S H NN TIETERT, AR
IERIBIRARRNN, HERRWEAREMN?

T EHAZREMEERNIERE. ERFOKNE, BIE—MFRERYELABERENE AUR?
NEERE— THEMEHTHNEFENESE? EEMENATERTITHEHEN? (REES5 TR
2? BREFERIERY, RSB IFRRE LE?

T EHMEAZRRRZNR. BEETMENENRZERD B RBFHEIRIZERANARRE, WRLIEEN
R, DEEFAMANERTHRN IR BEEEF—TNAEARIAEE? R—REMSLDIE? REAR
m—R?

FREXLR@EaF MR EE— N E SRR, UASHRRGEME TIFRAEEEERE A, RiTE=HX
AR, BI—RFIBGRAREPNE—NAE; MXEFFNIZEEBETSSRPIREENSE LIERE.

P 3Z N

ERNAREERENAFE, XBE—ITXTRIESNRRITB, B—MFIOIRRRAENH B R 5E
RA&itsE Git TR SEMAMEER S. Gt BBRET — X, EPFIET X FOIRRERIRAMTHE
FIF89R R"——rI LUTE Git JRAXEBHAY Documentation/SubmittingPatches XHHFEHEE,

BE, MERXANZEEEMNTZHEIR. Gt T —MHRNASARNEXR——ERXH, BT git
diff --check, ERSHKEFIENTAHFHRFFENAIRTIER,

8 06 bash "
lib/simplegit.rb:5: trailing whitespace.

lib/simplegit.rb:7: trailing whitespace.

lib/simplegit.rb:20: trailing whitespace.

(END)

Figure57.git diff --check B9%H#

MRERRANBITRN 6T, ATUMERRPESEETESEEMARENRNZ AR,

BTR, SIS TMMERRA—MEE LRI TES, R, Siima LIER——AERRE AR
RIDFRRANEE, AEEA—NRBENTRIA—IMERNIER. BMEEEARMBEIRT AR, EE—NER
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EEXERMANIERMFD AT RE—MER, AEAS— I RIMT—TERNER.
MREP—LERER T E— XM, ZRAFEH git add --patch REBAEEXH (ERXEXEF PHIFHA
NE) o FEMRB—IHAEMER, REFMERNSERER—NZIAMY, B8N RiERRMEIRIIA,
EEEFLECNEEIRHAHIREILFIERH L,

HIRZERENZXN A AERENHHER— T REEERZLE, ESHE ERTESHESRENEEXMH
MWETERN Git KI5 —ER TEAESHM AR EAXETAREER— TN TEXZERH L,

RE—HEFIENFERRERER. F—TRIRLARXEENIRRE Gt IERASMERZHZ. —RER
T, BERENIGUDTF S50 MFRF 25MNXF) NRETHEEREMEREE, #ER—1TAT, BEEE—
FIFARER. Git MIBER— T EIFMAERE, aREcEmMENSSIS ZafTANYE—XZ2—1
BERFEENFAN, ERELSIMEIRESRXES, A “Fixbug” mMiF “Fixed bug” 3 “Fixes
bug” » XEBR—f &#IH Tim Pope SHIIEIR:

BFFASTHHEE (F%F 50 MFH)

NRVERE, MABFANBENTF, TAH 72 MFFHIERIT,

FEREBRT, F1THRAF—HBFEAIRE, FTRIXAEENE

DRFEES EXHNZTRSAN (RERT2EREN) ,

MRIFFMEREE, BAXMEESFSTATLTAEE I

FERESHNIBESRAEEIRREE: FAFix bug”"MMIE“Fixed bug”Z“Fixes bug”s
HAES git merge A git revert @S<LEMIERIREAIEE,

ETEREEHE—THIEE,
- tRSHER LAY,

- MEMNSAUERAENEFNRES, FR—=8, TZERAZTRA,
BRE R LUKRIERRIBY IS 518 FrA Rl

- ERAE
SNRIRFAB IR RS BEREBLLRAR, BBATHRMSIRMERNEMARERREBSLFIFER S, GitTER

— P RIFERAHIERER——=IAEAR) LB17 git log --no-merges REFZ=HEINHNIBRZHE
&It Ao

BENTIHAIE S, FEREE NI
NEEREN, XPPRZHFHRKRIABHEEEBXFRIFIER, FHIMNREXT git
0 commit T -m &k,

BMEZ, BENRHEM, FERERNHBIEMR.

FhB/NEEIRA

rAgEZBINREENEERAE R M EMARENLETE, “TWF° AXTLETXH, EREHAR—
AR LAMSMEBH SR RIGE) Rl (RAMEMBT A EEE € ERHEENIR,
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ERXNFMRET, AILRA—MEMER Subversion SREHMEF RN RLR ZEANITIERE. KATUSIE
BaRX. FERPHMESZSEHIZEFSRIEE, BERIEREIURREREN; TENKFZEHAE
AEPmXAMAR RN L EERSEBL, IURKNEEIARIMALEE—ITHECEP—REILENEZRE
tatEF. F—NHLE, John, RETCRE, MR, ARFMIER. KWTHEEXLEFFKE, HhiUE
BE®RBEN ... )

# John's Machine
$ git clone john@githost:simplegit.git
Cloning into 'simplegit'...

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

BANFAE, Jessica, MTEFNEF——RECEHRER T — I oAsh:

# Jessica's Machine
S git clone jessica@githost:simplegit.git
Cloning into 'simplegit'...

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

ITE, Jessica BV T{EHEIXEIARS 28 L, —YIEE:

# Jessica's Machine
S git push origin master

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

The last line of the output above shows a useful return message from the push operation. The basic
formatis <oldref>..<newref> fromref -> toref,where oldref means the old reference, newref
means the new reference, fromref is the name of the local reference being pushed, and toref is the
name of the remote reference being updated. You’ I see similar output like this below in the discussions,

so having a basic idea of the meaning will help in understanding the various states of the repositories.
More details are available in the documentation for git-push.

John TR T EeLE), BENRRE TAMEER, ARXERENHXEIE—1RSS:

129
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# 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'

XBY John XKW, FEAZAE] Jessica ESHX T HIER, MR ZFISIRTFF Subversion AR AIEREIX R
BFHEE, BAMRSIRIRINAAEHEERER XM, RE Subversion X4R1EHNRREXHTEIRS 28
BT REH, BGit ERIRAEESMEHIER. S22, John AIASHNEY Jessica B9 LA shFHEE

NEHINE A EER, 7 EER DX,

F£—%, John #MEY Jessica T (X2 £ #MBY Jessica W LEHTIE, HASBEEHE John WI{EH)

$ git fetch origin

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

XM EHE, John MG EBRERGXE:

4b078 <4— Tedee <4— 738ee

™

fbffs

origin/master

Figure 58. John B9 X 71 5£

IN7E John BT LUBMEX T 3K Jessica W IEEHFIMMBE WA TEHR T !
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S git merge origin/master
Merge made by the 'recursive' strategy.
TODO | 1 +
1 files changed, 1 insertions(+), @ deletions(-)

BHBETHRRIRF——John EFEHIFHLMEEREREXIF:

4bB78 <4— Tedee <4— 738ee

™

fbffs

origin/master

4_

Figure 59. &# 7 origin/master 2/ John BIE/E

ItEEY, John EIREARZMINFAIED, LAM(R Jessica I IIERBRMME SRITIE,

MEHB LIFHEXEIIRSEE T :

S git push origin master

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

R4, John B ASEBRRGXIF:

72bbc

H—IEERE, MReER
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4b078 <4— Tedee <4— 738ee <4— 72bbc

origin/master

Figure 60. #1%%] origin ARE 88/ John BIIH L

TEUEHRIE], JessicaFTEBT — 18BN issueb4 MEBD S, REEZILZ LR T =R, iR EEHME John
B2 Eh, FrLAstiEvie R AR ARG

— —

4b078 <+— Tedee <+— fbff5s <+ 8149a <+— 23ac6 <4+

4af42
Figure 61. Jessica )£ L
RBIR, Jessica KU John MARSSEFMIX T —LFMMTIE, WABEF—T, TEMMENTFAIHMRSSE LA

A

# Jessica's Machine
S git fetch origin

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

A= EATHIEY John #EXMI T {E, Jessica A SEIMIE B FGXME:
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4b078 <+ 1edee fbffs 8149a <+— 23ac6 <+— 4afa2

'\'\

738ee 72bbc

origin/master

Figure 62. #1BX John B94#0/5 Jessica BI/H L

Jessica NN ERD L ELAERT T, BMEMNEZTER John TEMNWL S H 3B SN I (ER7 fE#EIX,
4hiz1T git log ¥ T HE:

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

remove invalid default value

issueb4..origin/master BER— 1T HE IR, EXRGtRETEERES X (EAFIHE
origin/master) BAREAEN X (EARHIHE issue54) HIRRMTIR, FITESE B XE DiFANSE
XMEE,

Bal, BITAIUMBEHPEIE— John £EHHIER Jessica BEBEEHMIER., WMRMEH
origin/master, RIS EMtBIA M TERAREMER.

W1E, Jessica AILLEFHMAVIFIE T (EZIRAY master 9%, &F John BII{E (origin/master) #HNHAY
master 3%, AEHXHIXRLIARSES,

Bt (FELER TFE issuebd THEOX ENTIFRE) , ATEGAXLETIE, tilREE master 13
o

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

forwarded.

Jessica BEAJ LIS & H origin/master A% & H issue54 —ENIEBR L, FIUURFEHEEXR. &~
BHIEENIIF R ARZNERIBERE N, RERMESHHELERE, MikFiEH issues4:
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S git merge issue54
Updating fbff5bc..4af4298
Fast forward
README | 1 +
lib/simplegit.rb | 6 +++++-
2 files changed, 6 insertions(+), 1 deletions(-)

REAERE, RN ER—RERENRFESH, IE Jessica EAMEHFH T origin/master 533% E John
Z I MEREY T1E:

S git merge origin/master

Auto-merging lib/simplegit.rb

Merge made by the 'recursive' strategy.
lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

S I"XHETEMEHT, Jessica WHEIMAEBLRGXIF:

=

<+— 8149a <+ 23acé6 <+ 4af42
4_

72bbc < 8059c

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

4b078 <+ Tedee fbffs

"

738ee

I7E origin/master ERILAM Jessica B master 32 EEM, FrLAMIRZ o] LARRTHEIX  (RIZ[E]—BE]
John F&EELHIX) .

S git push origin master

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

B MR EERRRL T JURFBIIMEH T Ht AR TIE,
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—

4b078 <+— Tedee fbff5 8149a <+ 23ac6 D 4af42

'\'\ ™

738ee 72bbc < 8059c

XE— 1 REENTERE. TEESE—ITTIENILETEF—=), HTESFESHMEHIRH naster
N, HEEHZT{ER, ZID%EE&EJJE’JIE%#RHYE”FA# IRECH master 9%, ZEHXIIRSELE
B master 2%, BEIMFEXE:

Figure 64. #XFr BB SHIEIARSS 28 /5 Jessica HIhE
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Jessica Server Nlelala

git commit

git merge

136

it cl
git clone >
< git clone
git push
it fetch
git fetc >
git push
< git fetch
git push
git fetch >

Jessica Server Nlelala

Figure 65. —NEREAIZA Git TIERTERVE R FHNTF

git commit

git merge




IhEEEHEPA

EETRGRFR, MESBIARLEEANFEMENAR, FEFRNEEIMIERERIE, EF/NA
BETREETIE, MXERPNRREBEEMAZES,

LEFATMRIE John 5 Jessica E—MFME (featureA) ETfE, [EIBY Jessica SE=1MFH%E Josie TEZD
¥ (featureB) £TfE, HEAHIF, REAFHRAT —MES-BEELEMRE, MI/NMANTERESISEN
TENEES, FOEMNmaster DX REEFBLETIEINEH. EXMERT, FMENITEHESEETHNS
¥ FERNHBEEESEESE R,

KA Jessica TR MFIELETE, HEFITHER NI FRNFALRENE, ILRIMREMNTEREZ. RMES
RIET BF, BRE featureA ETR, WNARMEMEIET — MO XARTEARM T —LT{F:

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

EXNEHE, WEBRTEHEZL John, FALAMIEIXT featureA 9B EIIRSS 88 Lo Jessica i&F
master DX HHENRE—REESEE—FUATS John IMERTHIES — 2%,

S git push -u origin featureA

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

Jessica [@ John KBS IRMMBRMIE T — L TS| featureA DX WMERIUE—F., HithZERE John HWRIR
BY, Jessica RTES Josie FFATE featureB L ITfE, A THIBIIE, tWETFIRSZJ[/H master X HBT—1
o,

# Jessica's Machine

S git fetch origin

S git checkout -b featureB origin/master
Switched to a new branch 'featureB'

IN7E, Jessica 7f featureB 9 ESIET JIRIRAZ:
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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(-)

IN7E Jessica B EBRRGXE:

featureA

4b078 +— Tedee +— 33009

™

e5bof <4+— 85127

featureB

Figure 66. Jessica BIIGHE SR 77 E
SERIFIEXTIE T, BR—HRKE Josie BUHFEF S —LHIER “featureB” TIFEEHIMEETIARSS M

featureBee £7, Jessica 7EREB MY TIEHIXEIARSS 2301, TERPBLENISHECHEH. HETE
id git fetch #MBEXT Josie BYZRTN:

$ git fetch origin

From jessica@githost:simplegit
* [new branch] featureBee -> origin/featureBee

Ri% Jessica BEMIGHE featureB 22 £, IMEALLUBEE git merge RESH I MM TI/EHR T :
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S git merge origin/featureBee

Auto-merging lib/simplegit.rb

Merge made by the 'recursive' strategy.
lib/simplegit.rb | 4 ++++
1 files changed, 4 insertions(+), © deletions(-)

ILBY, Jessica MEEFIESHER “featureB” #HIXLIRSEER, , BMHAEEEEXME K featureB
%, BT Josie BEARBT —1 LM featureBee 932, At Jessica MEHIXET XD O L, F2HiXiE
.

S git push -u origin featureB:featureBee

To jessica@githost:simplegit.git
fba9af8..cd685d1 featureB -> featureBee

XIME— SIFHE. &F SIRHSE THRXT Git 3| B ES BTN MBI FAREMNEBIFEMITE. BE
AR -utnid; X& --set-upstreamWEE, ZIFES A ZEEMMHEXSHEEE 2%,
BizE, John ZHBELS Jessica Mt BERHIET —LXEhE featureA DEHERMEWIEEAN], WizfT—1
git fetch RHABY FABLEATN:

S git fetch origin

From jessica@githost:simplegit
3300904 . .2ad881d featureA -> origin/featureA

Jessica @I LLIHHIENRY featureA 2 MiE—D X MAMEIZ, BET John B ILIEAE.

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

YN Jessica TEIFAI LA, MRLEERF John BUT TIFSH R A featureA 9% £
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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(-)

B/, Jessica AJREEENENEHENABTM—L/IMENR, FRMIEXEASIRRET A featureA 2
X%, BRERRANEREXE 7RSS

$ 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 <+— Tedee <+— 336609 <+ aad8s <+— 774b3

™

e5bef 4+ 85127 <+— cd685

fba9a ‘4‘””’/”/////

featureB

origin/
featureBee

Figure 67. Tf—1F &7 Z1e3/5 Jessica BIHL

XBY, Jessica. Josie 5 John BRIEESERS 2/ LM featureA 5 featureBee N ERPFESH LA
To HEEEEBXENLZEHEELS, MEE— XXM SHIRINEN TR, HEERERMSBGXEF:
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origin/
featureA

master

4b078 <+— Tedee <+— 33609 <+— aad88 <+— 774b3 <+— 5399

™ /

e5bof <+— 85127 <+— cd685

jbada featureB

origin/
featureBee

Figure 68. &# T Jessica BIF 1~ £ &850 Z/SthEIIH £
W ZEPAIRE Git MBE P T XML ZMNENHITIIE. HEZESHARIIENEES, HARE/N—LLH

FNAR LUBT ITAZ 70 ST MEM ARSI IS E N EIABYRET1 2 Git I — P EXRMB. X/ LBEINIIERE
I SR AR A -
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server . server .

Jessica John featureA featureBee

git commit
(A)

git push origin featureA

git commit

(A)

< git fetch origin

git merge

(A)

git push orilgin featureA

>

git commit

(B)

git push origin featureBee

>
git commit
(B)
< git fetgh origin
git merge
(B)
git| push origin featureB:featureBge >
< git fetch ornigin
git merge
(A)
git commit
(A)

git push origin featureA

JEGeter Tl server: server:
featureA featureBee

Figure 69. X EEHIA T 1EFERIEANTF

REN2FIE

BARDBEMERE—R/LFE. BAZENREREHRNENS S, MO MBEMIERS TIEAHEIFE, $
— M FIBREZ FFE RIRER Git 18 LERIRERMEM. FEREMRZFX N8 (81F

GitHub. BitBucket. repo.or.czF%) , FZMBHIFEREXFHNEHTE. T—HIHCRFEDHBEE
ZRE N THIIE,
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B, AR REECRE, NIRRT R T FIIB— RN, ARERILBIE. BFE
EREAGXF:

$ git clone <url>

S cd project

S git checkout -b featureA
... work ...

$ git commit
... work ...

$ git commit

() fRAJ LA rebase -1 FIIEES EM—1RIRAVIER, HEEHHREZFHIIEEHTERZHK
HIFEFER——BRE EEHE TRXTREATENESER.

SIRND X TFEa EERERRE4RE, ZREMEPAGRT “Fork” &, t/E—{7BCHAISRM
BIRECE. ARFEERMECEFTRZCERNIA—NMNTZECE, EAFPIEmyfork:

S git remote add myfork <url>

ARTEHETFI LE, BNTEHEENXBHELE, HEEFEETIFNEEIXICELERS, R
ER TRNRARIZZ HE BHRIFERN, MALELRIRE master 932 (Hrik#(E cherry-pick ¥ TES
HIETIER) o WMRLIPEGH. ZEREMOIIE, FEEFMRATBIAEMIINEERERIRE T
Eo

In any event, you can push your work with:

S git push -u myfork featureA

LUTEEEWHEIRRECERS, MEZBMNETENEFEREREMIIESHNIE. XBEWRIE—
N HIERER (Pull Request) , {REE A LUEEMiLERE—— GitHub BE B S Pull Request ##, i)
BETE GitHub MB——tW A LUETT git request-pull < ARFEIMIGEH L% B FARELA TR B B4R
&

git request-pull MPFET—NEHNINFALZHNEMO S, UNE(TEZHEN Git €FR URL, F=E£—1
BERNENFAEERBIEE, B30, Jessica BEAIXLS John —MIEUEXK, ERENIRIEEN S E#MT
PR, A LUBEITX A
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S git request-pull origin/master myfork
The following changes since commit
Tedeeb6b1d61823a2de3b09c160d7680b8d1b3a40:
Jessica 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(-)

A TR A E A 4P E ——EH IR TER MBI 2 168, RXHBEE. LUK MIBEAENXE T %,

E—MRARHEIFENTB L, BEE— 1 S22REE origin/master B master X &RAE, EETINE
T ERE AR ENSIELNTE IR ER. WRE—NEECEBN T ARMTMHRRABIET &t
WA, BBATEETEIRITFEIDSZTHEFEREE (rebase) TIERNERS. B0, FAEAERMEE - MIE
THEEME, FERSENNHEENERADS ETE——MECEN naster P EMALE:

S git checkout -b featureB origin/master
... work .
S git commit
$ git push myfork featureB
S git request-pull origin/master myfork
... email generated request pull to maintainer ...
$ git fetch origin

WE, 8—MIMBREET—IMCBER——XMUTH T —AUES. ZTESEAMAZLFEERTY
S EARMRML, BiXiF:
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origin/

master

4b078 +— Tedee 336609

R BEIFE LRI T —BHEMN T, ARSHUBFNE—TNDX, BEREKET#EH. TXMER
T, AUSHEERNIZE origin/master BIRER, NEFEBRAR, AREMIEIMBICAE:

"~

Figure 70. featureB BITIGIE X /HE

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

EHSEGRNHE, MEBERGRE featureA TIFZEHERAE

origin/
master

4b078 <+—— Tedee <+ 33009

Figure 71. featureA T1EZEHIIEEHE

ERRERZTERT, FRUU AR GRSIERE - 80, XEFEFgERKIRS S LB — 1T FRENERIIERH
featureA P EME, — MERNEMEEEX N LIRS EI LEN—IRREDZ (ATEEFRE
featureAv2)

UBMNE—TEEAENER: 4PEBRITHRNE MO ENTHEAREREREFNHS, BRBEREN

—TFEEMAT, R UFBEXAN G TEETIMEMEN master 7%, RMIEMN origin/master
DEFE—DFDE, EHB)LESE featureB BEkEh, RRERDAR, HEXM, ABBEEN—NHDZ.
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$ git checkout -b featureBv2 origin/master
S git merge --squash featureB
... change implementation ...
S git commit
S git push myfork featureBv2

--squash ETUEZRAHN DX LHFFE T, HARHEEE—IZEE, FeEZR—ITEENGHRE
FURES, MAZERER—TEHER. XBREMRIAKRVREIRZRE—IRIER, HARFMREIAZ—
PXWFRENRE, ARELRR—MEREIMESNNE, FF --no-commit EHERINGHIEFAILIA
FIERE RS H 1IR3

HEMRAI IR EIPE RIX—FER, RTREEM T ERERAFMITRILITEIRE featureBv2 3% £k

ARLELR TN,
origin/
master
'

4b078 <+ Tedee <+— 33009
dee6b o 5399e

Figure 72. featureBv2 TIEZ/GHIERHE

BN FHE

WEHRERY TEZHMNTHRE——RELEE—THENSERN, RAellzEaXz. BAFNIHE
‘AR, XENHE @I — M AAENBAEIIRERAT, REHNBEBI—MIFRET.

TERES ZAHAMNREMN——FRATENES— T FIISIREED T, K3BMARZENZIBHEH.
ERE—MEXFTINBFIRAAGHMFENZIFREMAETIR, MARKENBAREXIMECHNAS
RS,

S git checkout -b topicA
... work ...

S git commit
... work ...

S git commit

MEERMERBLXTAGSIR, A git format-patch RAERMFILAREFFIZRA mbox #&AIX
——ERE—MERERA—HBFEMYG, BRRXEENE—TEANETHE, MRELBSRRGINNHTIEALE
Xo BEE—MFARMER format-patch £ —H B FERHFN AR EMMRE TIENRRER.

146



$ 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<TENHERIBNM T XHRF, -MAXGF Gt EHEDB. XHREEERGXE:

S cat 0001-add-limit-to-log-function.patch

From 330090432754092d704da8e76ca5c05¢c198e71a8 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 URIEX LA T X4 NG RANESAEEERZESPETHRNES, WRE --- 75T Hk
(diff --git{7) ZIERMNXZ, BAFLRERETURARE, ERNAHTHZZKBE.

AT HBEMFEMRETR, (REETLUESX M HBFIER IR, LB SmSTERARE, A
ZERRERACEE, HEBLEFEGEMRERITHSHMTEN “BRAN” BFHK. FEWE, Git
RET 1T AEEERIET IMAP RXEMFME AT, XEMRERZLE, HITEERIAEE Gmail
RE—IMHT, BIEF2EINPAAMRFHEMEARIE, ATEZ RN Git BB
Documentation/SubmittingPatches X#HH&THEH T B—RYIMHEFIIFHEIES.

B, BEE~/.gitconfig XHHIRE imap XiR, AILUBE—RFIR git config s SRDFIRES—
ME, HEFSARIMEN], FEEEREREXHNIZERRKEGXF:
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[imap]
folder = "[Gmail]/Drafts"

host = imaps://imap.gmail.com
user = user@gmail.com

pass = YX]8g76G_2"sFbd

port = 993

sslverify = false

R IMAP BRSS33 1A SSL, =EMITRIBERBHE, host IESRE imap:// MARE imaps://. HABLEK
B5eRfE, RILUMER git imap-send BT FHIBMIEFE IMAP ARR$32889 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

tEEY, fREJLAZ] Drafts XK, BB AFERABELRENTREIEHTIR, FIReRERIEALHIFEN MR
BIEDHIN, ARKZE

REA LUEE — SMTP RSB EEHT . RZEi—#F, RALUBIT—RTIE git config L RAFIKEIE
I, FEMMAUFeHIGE(TRMEIRE ~/ . gitconfig XM sendmail XiR:

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

YUX5ERfE, RAJLAER git send-email ZRXfRAGHNT :

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

R, WFEERENE—MHT, Gt sHEXEN—HEEER
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(mbox) Adding cc: Jessica Smith <jessica@example.com> from
\line 'From: Jessica Smith <jessica@example.com>'

OK. Log says:

Sendmail: /usr/sbin/sendmail -i jessica@example.com

From: Jessica Smith <jessica@example.com>

To: jessica@example.com

Subject: [PATCH 1/2] added limit to log function

Date: Sat, 30 May 2009 13:29:15 -0700

Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>

X-Mailer: git-send-email 1.6.2.rc1.20.9g8c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

o

=R

XPED AT BRI GER BRIV L MRATRREN Git BN —LENMNIIERE, NMETHEPEEX T
BERW—EHTIR, &K, RI7THRINEERMNZ—ELE: EP—1GitTE, MBEEFIMERA—
MIENRHEERNESEESE,

3l =
BT RS 5 —NTBNERZ S, TEGBET ROMAPTE, KOSREHuBIIAER

format-patch £pFETBF LRI RIHT, WM ERNBITIERAED X PHERHITES, 8
TR ERRARE, BEFRMCIIE. FZWEIRFT, BEEREMITMENEZEMKIATIFEN TG

EEFEDZRIE

MRFEAMEPRE—LHARA, RIFFIXEZAFERE TS ——EEARSHHFRANIRN S
., XEETFRMFARMNT, MNRBETEESE TENER, ATULAFTEE, FEENENEERLGE, 0
RIFEFREARIASH# T TIENFE A D ZOIBE—NEEMNZTF, il ruby_client & EH X MIEAR R E it
BF, XEEMEMRMAERNEE, UWEERNMAESIE, MBENEIFE—RESAXESSTHHERET
i8], b sc/ruby_client (HMA sc BFMVZIMLIEMABITNES) . RNMIZIEHE, AIUMERNTAXE
F master PREBIFFSZ:

$ git branch sc/ruby_client master
HENRIRRE BB ZITIR B F92 EBViE, BILAER checkout -b i&I:
§ git checkout -b sc/ruby_client master

REMELESFRFREINTMMAZIXN AN, AEERESRESHIKBEIXHPET,
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Rz Rk B BB {F B9+ T

MRIMED B FHERE T —NEERSHNTENA T, (MEERENBIFAS PTG, BN
Bz TR A% FH git apply, &M git ams

fER apply Ss SR E#T

SNRIRE T —MEA git diff 8¢ Unixdiff spSRIER (REFERXMAN, BELT—T) eIEZs9%h
T, EILAMERA git apply S<KNA. RIKIFEHTREFZET /tmp/patch-ruby-client.patch #, ]
PUKtEN AT

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

XEBHTIEBRPIING. ©5iE1Tpatch -p1 BLRMANTLERENN, BRXMARNEM™, 18
I TF patch R, THEBZZAEMITAE LD, THEEBIE git diff SXXEFAERIISUERM. HIBRA
SRR, Mpatch WAR, ]G, git apply <SRAT M “2ZWA, BTUFSIBHEE (apply all
orabortall) 7 BIRE, BT RELIRBEHBENANTERAEHAFTE MR, M patch AIRERSFHT X
HWBONA, REFETHIEEREFE—IHRTRRES. BMEFKE, git apply mLELL patch i#
1B518%, HEH, ERSAMEIBRRER—EETZE, MEEFHEEHIRERMTASIANER,

ESERRR AT a1, REATLUER git apply Ri6EH T 25 0] LURFI R A ——BIRth Ti547 git apply

--check 5%

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

MPREFERE, W TAIRREE, OREERNT, EHLTEU— M ESHRSBE, FURE
B A LU A R R

M am S LRI AT

MRNTHEMEHRR— Git BF, FEEENEMER format-patch S REMAT , XEAIEIRIITIE
KTEEMEN, BAXMHTHEETEEEENEREEMIESE, NRIENIE, BEEmMRmEER
format-patch MAR diff RAMRERT . MRBENERIT, RABTAER git apply 85,

ENA—H format-patch SSERNMWT, MREIZEA git an®H< (ZHITHEF anRRE “NA
(Apply) —ZRFIREHHRFE (Mailbox) BI%T” ) o MIRAMAESE, git am @H T IRE mbox XHmiaiE
B9, mbox B—MARTERENMNXANXHHFE—IHL N BFHMEBNE RN AEN. HEABUIEXMO TR

N
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From 330090432754092d704da8e76ca5c05c198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

XHEMEIMAEEERIR git format-patch asHHBYFIE/LIT, MENEHREEA mbox BFHERFHE
Mo MRBAER git send-email spiF4N T IR FEBHFRIZNAELAIR, (RERILUSE TH mbox 1%
B, ZE% gitam Ss<EmZXM, ESNAETEENFAEHT. MRIRFEREMTEF iREETSE
BIG ZEH B RTFAN mbox BANX M, REEEBFE—RIIHTITEANED mbox X, HFA git amds
LREN—RESENA.

PAT, SNRZIMAENR git format-patch EMAIHT X LFEI TRASHRMBESLMIERYE, (RAJL%
REEFRAM, 2EET git am RNA*T !

$ git am 00081-1imit-log-function.patch
Applying: add limit to log function

BRI TRIFFIMNAE, HFEAREMEET — MRS, HPEEREES KB TEFHALE0EI From
# Date FE;, R3THBMENE Subject MEPHFIEXHRH T ZAINAR. tbal, NALEIR mbox RlEE
RRRYHR R B XA AT

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
Hrp Commit ERRTHNEN AT BIAMMN A THEE, Author FERENFRT*NT NRIEEFRARICIZERT
I8lo

B2, BHELERFMNAH T, XBFERANTHNESZMEIZITHOZBERS, BEAERRAX
M T IR TEMRERNANG T, XMERT, git an #ERSREH B@RIMERTA:
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$ git am 0001-seeing-if-this-helps-the-gem.patch

Applying: seeing if this helps the gem

error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply

Patch failed at 0001.

When you have resolved this problem run "git am --resolved".

If you would prefer to skip this patch, instead run "git am --skip".
To restore the original branch and stop patching run "git am --abort".

ZomLEERE IR X EHRINNARINE, MAZEPRNEH A TERE—F, MIRERRRIRF
CIRAEE BB — M ——BIFohiRiEABLE XX RAFF R, EEMIIXMY, Z/EEITgit am
--resolved BREENHAT—MT .

$ (fix the file)

$ git add ticgit.gemspec

S git am --resolved

Applying: seeing if this helps the gem

INRIRFEE Git SEB X AEME RERV S AR AR, REJLITEL R -3 EIRAE Git ZHHAIT=FEH. %
EIMEAFZBEITH, RAMRATEIEHN T RRZHAFEIRAIARAERRE, XFHSLERAL, MR
RBRABMERNIE—— LA T RETFE N AHERN—PAESR -3 &I FNAE AR T 2EM
PR B,

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 EEXMIESR, SREHE -3 ETRE, XEERMERFE—TAR. BTERT -3 &M, ZAT R
FAtNAT

MRIREFEFBA— mbox XHENAZMT, BAILAERERATETants<, XFESMHT ZH, ER
FEARIRESEBNAZAT

S git am -3 -i mbox
Commit Body is:

Apply? [yles/[n]o/[eldit/[v]iew patch/[a]ccept all
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XEMERENHTRENREA, AAMEATUENAZAEESIERTNAT, FERIELNAINHT,

Y5 REV AR B T RN AHRERENZFZE, MR LERE S URINMEEESHE KNS
XHET,

i sbei v

YNRIREITIME I T B CHIRAERE, HEMEFHETETENR, ZERMRAEERN URL MBS ELRITED
RIELGIR, BARALRERMA—NERED X, HFEERMHITEH,

Eb4n Jessica MR&RIX T —HEBFHMF, ABBEMBVRAEZESH ruby-client BXFE—MRAHEEVHIH
BE, AT MZIhEE, (RAILUEERMA—NEED ST, HEAMEE:

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

MRMBREBERE — NI EZHREEES— MBI, AAZEERREBFTESXT, RMAUEEHT
fetch #l checkout #21E,

XN FESMAKBPEEIERTRER, MUTFRZATIRRBRNWREIE, EXTFENA4FE SRS
25, NETEMIZIZSD ZRECE, EAEFHEREWAIRERLREN. REMEASIBEMAZE IR REMH—
AT RIZED 2. AT, MIAFMFEERSE—ERE LA B XL TIEF—XRAEE L& T RAMREY
AT AR

XA RNFZ ML RZMAIUERFERRAE. RARBESHPAESLINNE, ERMmERMMARNT
ERETIRNAEFHREHE—MIE; PR Git SBANHIT=AEH, FRERM -3 ED, (REAFEIED
T RETFEMREEHRBRRZERMB.

TSRS, MRMRIRARE LM AEEIERIE, (RAILXZIEhRA<ZER) URL A git pull
L. XEZWIT—P—RIEAVNE, MAZKZ URLFAIZESIA:

S git pull https://github.com/onetimeguy/project
From https://github.com/onetimeguy/project

* branch HEAD -> FETCH_HEAD
Merge made by the 'recursive' strategy.

FRESIN T ML RS

MELE T —MEEEMATBRNERS S, MEMRITLURENFRLEENT. APEBRTEFHS, UEF
MREEREGHNEDZFASINREN.

—RRFKI, (RN IZIZDZHFAE master DX EARBEMRHAITIOE, BIEDZBMEIMA --not ik
T, fREJLAHERR master DX RBVRSS. XM ZAIfEMABN master. .contrib AR —#Fr. RIZTIAE
MREET R NT, ALIREIET —DEM contrib MO XHEE ENAHT, REILUBTT:
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$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d484f118
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Oct 24 09:53:59 2008 -0700

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

EEMMSNNES (diff) .
MEEERZEIFNXEZ— MNP X EHNTE diff, (RAIEFEEA—MELEFIEMRITRSE ERIER,
{RE]Re BRI A

S git diff master

XMLz —1 diff, BEARATERNNEEN, MREMREIBETEDZZ/E, master DXMABIBE

T, IRRENERMNSE/BELERN. XZAN Git EERZETAN TS naster DXHNRIIRZIREBHITLE
o LEAIRARTE master DXREENXAHRNT —1TAR, BAERLEWEMRBIERE LEMERIRTE
AR IHPRX—ITHERT -

NR master NREIMMEM D ZEEAK, EXZLAEMREN; ERE—BERIMIXNHEFETH
X, EREEXSFER diff B EEAMGRGERDZPFAERFABEMAN, FHER master OZFHIRERIZRFAM
BRo

MIFEEREZNENARA, KRLRNEERDZFAARIMNBER——BMEI1A0 %5 naster ZXEGHFIESIN
NI, ZAXEWER, MBEEIL Gt WEFAD X EEFNRRS51ZDZS naster DXHNENRAHABLHITLE
8o

MEARNAEHR, REIUUFIRARRHEQHEE, HANHEHEXET diff <

S git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfecbelcab49
S git diff 36c¢7db

or, more concisely:

$ git diff S(git merge-base contrib master)
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PR, XABCALLERRRM, FrLA Git iRt T —MEbRERII AN = RiEE. WFgit diff
LK, MALUEIE . . BT M OXBERNZDZNEMRRR SR 7 X EBRH#HITILR:

S git diff master...contrib

ZaRNIETEIMERD S naster DZHIHREKE, ZOXFHIF. XMEERER, MXF
120

BB TFRS#K

HEENZPARENLERELEESFESHEANERLTLND N, ETIRNETMZNEAHITES T, It
S, ®BE—NEER, MEEREENSEIERARERTNIER? MEFERSE, RIS EBEP—E
7o

SHIER

—MEANTIERMERAENTEEZESHE naster 7%, EXMERT, master 7 EENRBEE
FREN, HIRFTREDNETEADTNIE, SEZEI T HAFMSTEELIER, (RBHEEHHE N master
0%, ZERBEEDMER, NtRkE,

BRI, WRBINRAFESESEM EEETEIADZHIRZHE. HNEDIEMS5)8 ruby_client
php_client 9, HEF(IEH ruby_client 9%fE, B&H php_client 9%, BARXHERE
KT eaHETANE 2 E. BIEF

C1 <+— C2 <+ ©7/
0w
o -

Figure 73. B & FE &7 ZAVER T L
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m

C1 <+— C2 <+— Cc7 < C8 <+— C9
C3 <+— Cc4
C5 <+— C6

s

XWIFEREENIERT, BRIMBEEKR, HERE, MWESASIANNIIEEMEREN, EagEaiHERKE

=}
o

Figure 74. EHERH7 = 2 /5o

MRMMHMBEEEE, MuIERERARMESHETR,. EXMERT, RIEFREMESS, 252
master #l develop, master #ZREE—NMERRENMALHNAEH, MAAENMARBELEGH
AN develop B, REHARXENDZHXBAHRREAER, SAFTEAHMNEIASZN (EHEFASE
Hio ) , REBRZEFFHN develop B (EHFANEE, ) ; HITRERHBWEE, R master 9%
RHFIBEZRBEMN develop B (—REHEZE. ) o

develop
C1 <+— C2 <4+— C5
C3 <4+ C4

Figure 75. EH F#857 % Fi.
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develop

C1 <+ C2 +— CS < Cé

C3 +— C4

Figure 76. EH F &5 % /5.

m

C1 <+— Cc2 <+— C5 < C6

™ /

C3 <+— C4

ez

XY AR EMNRRAERS, B UEE master X USRI ERAHFEER, WL
BEEZHIANSA develop %, RUAILUY BXMES, #IF—MEAELEEHI—RENEES . Hiz
PEMREREFESNXZE, BEAHHEN develop H%; RI—ERE, MINEREZE, SEHLREH
B H N master 9%,

Figure 77. — XX #H2Z /5o

ABESHIER

GitHBEBENMISZ: master. next, BFMI{ER pu (proposed updates) MATFHEIFERGEEE
TfE (maintenance backports) Bymaint 7%, REAEBF TESUEMZEIFINBINARBMANER S ZH
(W BEERN—RIIFWEMHNTFITEIADS, ) « ZENFIASZHITIRNTE, KEHRTEEAERS
#, FEBEMBEEZ T, TEMNTERIIWEH N next 0, ZREZDIIWHEEESHRE AT LUE
BEE—EAFE,
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C1 <4+— Cc2

e -
o e
e
o
oo -

Figure 78. B2 Z09— R JIE W ST B B9 FATEE 7%

MREFFANDXFBEEL T, EMNSWHNpu DX, HEMNTZEREZRE, SWERH A master 937, X
BEIRE master DIBATEHITIRHE, next DZAEREWER, M pu DBV TELEBIIE:

c9 <+ Cc10

C11 <+ Cc12

ps/blame

SR
1 <+— C2 <‘_________—_~_—___~_—_—
ciz <+— C14 <+— Cl® 4—“
€3 <+— C4 tv/rebase-stat

C5 <+— Cé

Cc7 <+— C8

Figure 79. ¥ 5Tt BI E B T HN KHFE G 7% o
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HEADRAWH N\ master NG, BWMREZEPRIFFE, Git

BEEE— MM E—REBHIRELRR maint D3RIEBEHERGEBET RO T UELBLEIRER, Hit, 3
R52fZ Git BURAEEZ G, MBI N2 3G ZBIEFANARMERNAREND T, HBNDZ, BUR
TIREEZIBARA, HEMBEZNEHITRE, NFEPERE, XESHENITIERESEBE(HEEMAY
TiEk. Git BIBMIIERZREAN. BEMMIERT, B Git EiFEFi.

TERSHETER

NTRBAMIRSTHE, BLAPETSWE naster 2% LN REOE RN TEHITTENFE, MARE

BERBRESH, HFETRTENTEDZHNIE, HEAETERERZRSHWENER, (MO UEZSXHEITEES
%, TEHfFimaster §¥ (HER develop FHX) WEM EEMMWEENK, NRLEREERIE, (RTR
# master 9%, REFI—EXMENNBRRHE,

S—MREI NN TEEBSIHMD TN ERHRE. Git PRHRERMNFIHIENERRZNTE, ERIEN

IR T, ZREZABEERNAIIEANST L. IMAREMRIBEIATEDXFNEMER, HEE
BNXHPRE—MER, MFFRSTERERBEER. BMIF, RIIMITBRHELEM:

0b743 <+— abb4c <4— f42c5

N

e43ab <+— 5ddae

Figure 80. #1%2 FiRYT BIH Lo

INRIRFBERHRR e43a6 HIBYE master 93%, fRAJLUEBIT:

S git cherry-pick e43a6
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, ERENNANBIRRE, RERFE—THEVER SHA-1E, IAERRASE
ZTRXAE:
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https://github.com/git/git/blob/master/Documentation/howto/maintain-git.txt

0b743 <4— abb4c <4— f42c5 <4— afa4l

e43a6 5ddae

Figure 81. #5i%£F #8157 = HBI—TMEXR/ZHIH E
MEMATLURBFRX DN EI D2, HEFAEHNBER.
Rerere

MRIMEHATRENSHATE, HEP—MKENEEADZ, Git REN—D0UM “rerere” HINEESHE &
.

Rerere @ “EABIZRMPRMRAZE (reuse recorded resolution) ” HWEB——E2—MEMHEBRNA
Eo HBH rerere BY, Git BHIP—LHINEHZHEMZENES, 3 Git RIZFIEEBEITRMMAYHR
B, EFERAZENEBELRRE, MAZEIRHTIN

EPMMEEEEWNE D . — PNEREZEIM— o<, HEPMEEIXIE rerere.enabled, IBEHELRBEE
LRI LT

S git config --global rerere.enabled true

NAESHRHT -—RARERRARNEGHN, BRAEBZWCRERET, USZEER.

WMRIREEM rerere WEGFXE, (RAILUEA git rerere <, HHEMARTEHN, Git EMRAHEEHIE
B, ZRIH—MEEIE—PREXVLETHARFR (RES rerere.enabled HIKEN true =B
ohi#(T) » BEMEETFHS, IAXRERILRI, HRISERRASRNEREFTETINEEF. KINEE
Rerere RiFHHIRIT,

AR®BITIRE

BIRREFHIT—REE, (RAIGEREIT—MRE, XHEZENEA—TRXAHEIUERCIRZLS. R
£ Git Zhil FEL TR T RIENRENEE, FA—1HiPrE, NRMRAEBNTEZZMNE, ITIRERITE
Rz XA B
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$ git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for
user: "Scott Chacon <schacon@gmail.com>"
1024-bit DSA key, ID F721C45A, created 2009-062-09

MRIFAITEER T, ITAESBEDXBAREZM PGP AHAMEE, Git MEMAEIFEBRZFERT X—
B, HEERTEREEFRL blob R BEMITNAE, HAENM—TMEEERZABTHTE. ETHX—
155, BHRARAILUBEIETT gpg --1ist-keys 3HIRFAEER key:

S gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

pub  1024D/F721C45A 2009-082-09 [expires: 2010-02-09]
uid Scott Chacon <schacon@gmail.com>
sub  20489g/45D02282 2009-02-09 [expires: 2010-02-09]

ZERARAILLUEE B key FBIT BEi&EZi$44 git hash-object KEIEE key BNE Git EIEES, git
hash-object s$ &M@ Git FEAN—1EEHABHH blob X%, HMAMFIREZ blob %R SHA-1{E:

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

BEA Git PEL B SRR key IRRT , {FLA] LUBIEE R hash-object sp<4a HBYHT SHA-1 B3R EIE—
NEEERTEIRE

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

MRIREIT git push --tags &%, 4 maintainer-pgp-pub IFBEEWHEZTAFRBEA. EEREIFE
IR LUEE MERE R EIZHIEY blob STRH S NE GPG 3K ZE N PGP key:

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

MMIALUERXA key RREFABRMPEZNTE. FI, RMFREGZEEREE T —LER(EHAE, BPA
LUBIEIETT git show <tag> RIKENE Z X FArERIEAIIRE.

ER—THERS
Git FRFEMS RIBSEEN V123" ZAMBFFT], MRFEBNERM E—MIIROEH, AUGH

BT git describe @3, fFARIN, Git FREMR—1FH, CHRENGER. BRITEZERHHER
B RIRErERAVIR R HIER > SHA-1 B (BIZREY g &= Git) #Rk:
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S git describe master
v1.6.2-rc1-206-g8c5b85¢c

XIFREFH—MRBSWERN, ATGE—MET ARG R. LML, WMRIMRH Git M Git BSBIAR
KERETRAWERN, BAgit --version LA HIERESIEMET, MRIMFAEANRERZBEIME
— 5%, BAEKRAZMHTER, KEFARIER.

AIAMERT, git describe < FEEIMINE (BIER -a 3 -s EHEIRIRE) ; MRFEBERE
EnE (TEEIRE) , BESLEAM --tags ET, (REAILUERXMNFFHERKIFR git checkout 5%
git show @<, ERXKMTHRENREME SHA-1E, EtFR—E—BHENM. [k, &k Linux RIZA TR
IE SHA-1 EXRBVME—E, RKEMULKE 8 i B2 T 1011, |HUUAIRY git describe HiHEEBRI,

BEE—RET
EMRAIUAHR—TWET. HP—AEBEmENBLERER Git VRNt Z2— T &M RETE, (A

git archive @< 5ERItETIE:

S git archive master --prefix='project/' | gzip > ‘git describe
master’ .tar.gz

S 1s *.tar.gz

v1.6.2-rc1-20-g8c5b85c.tar.gz

MNBEABINEREERE, AT UE—" project BRHPEINRMBNRIRE, R LUARMAI AT
BIEE— zip £4860, BUBIRRIZA git archive aa<f%# --format=zip i&IN:

S git archive master --prefix='project/' --format=zip > "git describe
master’ .zip

MEIRE T AREBH— tar BF— zip &, PILUSHE _EEZFIM4EL LB F R AR & i%48 AT,

HIFRRSZEHR
HERIHREAE TR BT S FNTRE RE T HANAT. /A git shortlog < REER—

MEEMLERRBZEMEMENENENEE (changelog) XX, ERMWRATECEANFABRHITE
25 tban, R E—REHBRBME v1.0.1, BATEMNGSE UL H EREHUKAERZNELE:
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$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (6):

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

XPEENSEEET B v1.0.1 LERBFIEIRE, #EBERRBEENFA, MulBd B FEHREEER
EERFIERS,

IS

fREVERE B WNMLER Git AIME M TIRA. EIFECHITBRRAEMAPIITEI T, NREMRRAT — B
Git FF%&! T—FE, MEIFENMAEBRIRRATAITH Git FEERRSS, GitHub,
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GitHub

GitHub & AR Git IRAEEHRER, AT LEANARENMBRBSIEHITHFR O, KED Git IRAEFER
ETE GitHub, REZARIMB MR GitHub LI Git TE. MFEER. ABRFEUNEESER. Fill, REXF
E Git FHRIM B EREES, BNRBEL WMGER Git, (RERENEREMS GitHub 17358, FRXIRAZ—
B F V=0

AERFCA SRR GitHub, FATEFEINEEMANEER, . CIRMER Git lidZE. MEBAHER
BB RRIZ AN EZ A A MMRE ST EEE. GitHub NRIZEOMR LIS 1LX LR EE B R AY)ME
To

SNRARXFINMEEER GitHub EEBCHINE, HESELRET GitHub LENIMBHITEERENE, FILUE
kR Git TH X—&,

ELOBILZE
‘1; FEEE—R, ARZBROME—F, PHRENNAESMEEEMHRE. FERMNAEE

BHZORBR—ERAZY, B8, IRMEEBXEEHERERRE, NBIELRERITE
EHRIEE,

P eyl MECE

MATREMNE—HERLIE— I REK,. BRI https://github.com, EFE—IMRESBNAFZ, &
H—NEEFERE A ERS, RETE “Sign up for GitHub” RYEREAIZFARIA,
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https://github.com

Use at least one lowercase letter, one numeral, and
seven characters.

Figure 82. GitHub ;£ Z

MR TN EEARTNNEE, BRI UERBEX N E. GitHub Z4A{RIEHtBVHR{FM
HERIX—HIOIEER M, RIRZRAVBBFEHITIONE, XRIFBEEN (RINEEEETHIXR) .

GitHub A& BMF R T L FFIERITIEE, BT —ESRkaFE.

0 GitHub IfF BRI B E— LS TAMINEE, FEEPRRERXIEIHET. XFAHEAE
RESFHEMEZEE W https://github.com/pricings

sEFRE LA Octocat BINR, (RRERIISHIERAE. WAL, RELMEFT £ GitHub BUEE TR
SSH iAin]

WE, fREER UER https:// ¥, BIIRNINICIZERAF 2MED5R) Git lRAERE, B2, MRNX=
[EABIE, MEEFRFEIM—NIRIFENICIZNIKFA RN T LS fork HETR, URMEER(1E SHEX,

NRIRIJGAER SSH imiz, MREME—TMRH. HRIFEKBRA, 5%F Ll SSH 2, ) ERABOAL
ARVEHEI TR KA IR E
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L tonychacon +- [ & 2

Figure 83. “Account settings” f%#%.

AIRTEAEMIERE “SSH keys” &B53.

:;! tonychacon Nead help? Check out our guide to generating S5H keys or troubleshoot cormmon SSH Problems
Profile

SSH Keys Add SSH key

Account settings
There are no SSH keys with access o your account

Emails

Motification center

Add an SSH Key

Billing

Title
SSH keys
Security

Key

Applications
Repositorias

Organizations

Figure 84. “SSH keys” #%#%,

EXANTESTE “Add an SSH key” #&Hl, BRI AHE—IRF, BIRMW ~/.ssh/id_rsa.pub (FEH
EXHNEERT) RIPXHFHNABTHMLEIXAX, AERE “Add key” ,

0 HRGIRE SSH BIAR— M EEBISEENRF. RTUAS—IERERF (|, “H8
EFiLAER HE TEKF” F) , UMEUEFERHFEBRNES G EX D,

5
~

T—%, MREEE, RATLURERRKGIRRITERNE R, &5, K2 “Profile” #r&Em (£ “SSH
Keys” #r& ELH) , =& “Upload new picture” o
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L tonychacon Public profile
Profile

Profile picture
Account sattings Upload new picture
Emails You can also drag and drop a picture from your computer.
ticat
Notification center Name
Billing
SSH keys
o Email {will be public)
Security
lications
Ap URL
Repositories
Organizations
Company
Location
Update profile

Figure 85. “Profile” #%#%.

BANER T AR EB— Git BfR, LEZEIEE S E#HITHE,

Crop your new profile picture

Set new profile picture

Figure 86. #5535 15
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I, EMEERBEMSSIIUE, AMEALUERIAR 25 UE RIS,

MRIRBLIE LG LEEI T RITH Gravatar F£EARSS (Wordpress KR EE(ER) , BRIAMSFERAX N LE,
Ak, MR AREHITX—FTET,

HB {43ttt

GitHub fEF AP ERAFMIILX 7 Git 1B3%. WRIREE CRRRFER T S epfFithit, HE GitHub FILUER
MR ENTERER, RREEEEEITEMN Emails B9 R INIRFEE BIFRE fRFEEIE,

4p tonychacon Email

Profile Your primary GitHub email address will be used for account-related notifications (e.g. account changes and billing

receipts) as well as any web-based GitHub operations (e.g. edits and merges).
Account seltings

tonychacon@example.com
_—— Y P  Primary Jf Public

tehacon @ example.com Set as primary
Motification center

tony.chacon @example.com Send verification email
Billing ¥ P m

Add email address
SSH keys
Add

Security
Applications

Keep my email address private

A We: will use tonychacon@users.noreply.github.com when performing Git operations and sending emall on your behall
epositonas

Organizations
Figure 87. 7S HIHB 14 #111E

£ AMER i REATRIUE R —ERRRES, TREPRMtILE @SR, HFAERIKENTEMIL, XEK
AU EWEIFMERENMEE, F M tibE@I0IER, NRESE, TURHIRENTEMIL,
RE— MR REIIIEN, XEREMTERHIRENTEIL, 3 GitHub KIMEBMAEEFHERRR
EREaTXEMI, EMSFEIHERIRIIKS,

A

&ia, ATEINIR 2N, MENNIRERSRIE, BEHN “2FA" . RIRIER—MATRERIRRZ
WA MHRBIMKA KEEBIIENE], MEELTEERERIT. ARRPRIE, GitHub SERIFBRMRER
WAEFE, Xt¥, BMEER—MMEHEK, BEHERRERREIK,,

fRA] LATE Account settings DIEIRY Security #7% D1H#% El Two-factor Authentication 2 &,
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4> tonychacon Two-factor authentication

Profile Status: Off X

Account settings

Set up two-factor authentication
Emails

— @ Tw r au nt. Leam marne about twe-factor auth at
otification cenier
GRRCHT O GitHub Halp

Billing
SSH keys TreTr
Security
This is a list of devices that have logged inlo your account. Revoke any sessions that you do not recognize.
Applications

® Paris 85.168.227.34

Repaositories ] -
Your current session ==

Organizations Satarion 05 X 10.8.4

Location:
Paris, lle-de-France, France

Signed in:
Seplember 30, 2014

Figure 88. Security ¥ 5IHHY 2FA

=i “Setup two-factor authentication” &3, KREMEEIZENH. ZHAFFEEEETERNERF
Ml app £RHEENRD (—F “BFHEN—RXEEE" ) , E2E GitHub @3 SMS & X385,

ERAENGERE, BRIERIRIRE 2FA, MNKFSETERSE, SRER GitHub NEFEIRHEFEE L
PlN:SELEULEN

101 B 8t Sk

KPR BRETIF T, MARNRK T HE—LEEREBIIRXTILA RIIN B i STBRRYRNIR,

TREDE

MRIFBESESEANTE, BRHLEHENR, XEFATUNXPMREHT “KE (Fork) ” o iR “TRE"
— 1B/, GitHub ZEMIZTEFEIBZ— 2B TRIBEEIZ®, BIREAEEHIENR,

MR, “fork’ R—MENIA, ENERMAEFRNEAFRNAHERE, RER—
O =sus ceRTERERESR. Eoittub, “fork’ EMRITESHZIERRITR
BB, X BRI — BT R T

BIXMAN, HENEEERBREICEIEAPAMEITTIEIRHAFL T HEENR, AT LUKEXD
E, BEEXIREHNTERIAF, HBEIEIZAENER (Pull Request, {&EIFFPR) FitfthfiIpyckzhit
NEhRAE, FTXEMNZFMRA, IR THEIEKE, MEAB—MEHEEREARR, TENEEEN
A A e AXEDR, BEIMBEREENEREAE, HREINAXEEIRA RS H R E,

fRE]iBd RETENEA LA “Fork” &, FIKEXTHE.
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Y Fork

Figure 89. “Fork” #zifl

WERZ, MREREEIFHTEE, 250828 5rERI4,

GitHub 512

GitHub &3t 7 — P LBIEUER AR ORSHREERIZ. EETHNE <TE9 = B9 Git 952 PREIMNIER
2o FEMBE—NEENENPERRBANRAE, HEERBITFZH “Fork” RKA—MHMBEAAREFR
A SRS, XS ERIZERRER (T,

MIZEEWMT:
1 RE—IE
2. Mmaster DX BIB— DX
R — LA ke #H I E
B2 ZHIEE GitHub £
I —MIEUER
Wie, RIESKFRERYASRER
B RVRE E S H SR ARAVHIEUER
REHEH master 2ZFAL FRIYIREH

©® N oo 0 b~ W

XEAR S EEE TIER PN—RUEERREETRS, BIEHEAILIER GitHub EHINITAEREF
BRI RA B BB 2R

MAERANRE—MEBXNRIZRIFFo
BUEBHIANIER

Tony TEIX—LEBETEMAY Arduino RuzHIZs LTS, 55 https://github.com/schacon/blink AEY{LES
&,
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https://github.com/schacon/blink

schacon / blink @Watch- 0 %Star 0 YFork 0

¥ branch: master - blink / blink.ino =&
ﬂ schacon on Jun 12 my arduine blinking code (from arduine.ce)

1 contribulor

25 lines (20 sloc) 0.71 kb Raw Blame History = 5 |

int led = 13;
wvoid setup() {

pinMode(led, OUTPUT);
}

vold leap() {
digitalwrite(led, HIGH);
delay(12ea);
digitalWrite(led, LOW);
delay{1eed);

}

Figure 90. 78214 11 5Tk BI T 5

L$]

BREENE, XPMBHHNAFIERS, (15T 3 —REE 1 —REF—E, FRLOERIHRSEHX

MEF, HRBERENABRRALXITE,

8%, B2F “Fork” RHRRABXNMMBENEIR. HNERMAR&ARZ “tonychacon” , FRLUXMINEB&IZARRY
WimiitE: https://github.com/tonychacon/blink ., HEATEERERIZAM, QIE—I D%, BHAR

i, H_):E';I_J'E&Ej.ﬁﬁ 2 GitHub,
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$ 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 (mac0S) ®
# If you're on a Linux system, do this instead:
# S 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 | 0 bytes/s, done.
Total 3 (delta 1), reused 0 (delta 0)
To https://github.com/tonychacon/blink
* [new branch] slow-blink -> slow-blink

@ FIKEHBRIZA ST 2R A5ty
@ IEBBMERXHNDZ
® fEea D

@ KB
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OREE bbby

© ¥ ZH#EXE GitHub RYEIZ<

MR GitHub EEBZ AN BEEIZA, FIUEER GitHub IRAENBEHN S X, HEERT —1MAKNEER
HiLFA A LIC ERAIRICAE), HGTRIE eZHEUER.

{RBATLLEI “Branches” (93%) TMEZEESZIHOIEHEUAK: https://github.com/<EF&>/<WHE

#>/branches
tonychacon / blink @Unwatch~ 1 #Star 0 YFork 1
forked from schaoconblink

Example file to blink the LED on an Arduino — Edit
<3 Code
2 co | 2 branches 0 releases 1 contributo:
[ Pull Requests o
Your recanily pushed branchas
Wiki
¥ slow-blink | than a minute a 11 Compare & pull request
ﬁ P branch: master ~  blink / + = 4~ Pulse
This branch is even with schacon; master Pull Reguest Compare Al Glél.ph:;
Create README.md
- N 4 Saitings
2 schacon authored on Jun 12 latest commit bbcBefsb2e [[& N '
[E README.md Create README.md 4 months ago
HTTPS
_‘ blink.ino my arduing bll'lhl'l(_; code (from arduing.cc) 4 months ago M ol thuls. com E_
You can clong with HTTPS, S5H
[ README.md of Sutwersion.
[ Clone in Desktop

&> Download ZIP

Blink

This repository has an example file to blink the LED on an Arduino board.

Figure 91. U BXiE K%
MRBNSEBNEERE, MEBE—N0IE, EXERNTPTUNREUERKIESIREMER, R EYR
E—MEWEANERZIEEERN, XEILRMBFEEERBRET 4, ATAXNAERERN, UKk

BRI B E T REBIEtETIE,

EREATBREBRILEE DX FF “0E” (ahead) BIRR (EXMIFRRAE—D) UKFIBRSEEHEIL

5 Z ARSI L.
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tonychacon / blink @ Unwatch= 1 dStar o  YFork 1

forked from schacon/biink

iy} schacon:master tonychacon:slow-blink Edit

L ¥
Three seconds is better m 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
il
hitpistudies.example.com/optimal-led-delays. html
A

selecting them Create pull request
1 comn 17 ] 0 commit commen! 1 contributo
ls Commits on Oct 01, 2014
1} tonychacon three seconds is better
Showing 1 changed file with 2 additions and 2 deletions. Unified  Split
4 mmmm  blink.ino View )

ff the loop routine runs over and over again forever:
vold loop() {
digitalWrite(led, HIGH); // tuern the LED on (HIGH is the voltage level)

- delay(i@ee); /F wait for a second
+ delay(3089); /f wait for a second
digitalWwrite(led, LOW); J/f turn the LED off by making the voltage LOW
- delay(180@); /f walt for a second
+ delay(30e@); /F wait for a second

}

Figure 92. }UERIE R QI AE

HIRPEET “Create pullrequest” (BIEHIENIER) MG, XTBENEEERSKEI—FE2 XK@
RIEE K T E BV SEHE RV IR R,

RANEUERER BT RME ERFE QAT E PR AHEHERRSS, ERtERBENL

FHEMEBRHASTE S, EAABIERERRE RATMMNMNEER , EHBIEERAR
BIFASIEIE, MARBERLH KRER.

FIRHIENAS

WE, MENEEETUEIMMINNIHEHE, ELERRAKITIL. EXERIMMIFRERITRF,
B MRELLITRAE L R R BB EE K —L,

EIRAgEBIBFEIEHITER, AT 250 Git PREINIIERZREE, BR27E GitHub, XL
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T L5erl. MBMRBERUEERN, RFEELR—1T, MAUNEELRTE,

schacon / blink @watch~ 0 HSwr 0 YFork 1
Three seconds is better #2 = )
m tonychacon wanis to merge 1 commil N0 schsconcasiter MM tonychacos: slou-blink

Q
¥ Conversation 0 o Commits 1 E:IFM changed 1 *3 =3 EEEE n
Showing 1 changed file with 2 additions and 2 deletions. Unified  Split
4 HEEE Bink.ino of Show notes  View (& +
il
A the locp rowtine Funs over and over agaln forever: AF the leop routine runs over and over agaln Forewer:
wold loop() { vodd loop{) {
digitalwrite(led, WIGH); JF twrn the LED on (HIGH is the woltage level) digitalwrite{bed, WIGH); // turm the LED on (WIGH is the voltage level) J‘<
- delay(leed); JF walt for a second 1+ delay(308@); #f walt for a second
digitalwrite(led, LOW); AF tern the LED off by =saking the voltage LOW digitalwrite{led, LOW); £F turn the LED off By saking the wvoltage LOW
«  delay(1888); JF walt for a second ﬂn delay( 3688 ; Jf walt #or a second
Write Preview I Parsed & Markdown o) Edi in hllscroen

| befieve it would ba better if the light was off for 4 seconds and on for just 3.

g, sebecting them, or pasting from the clpboand

o o oommenton o

Figure 93. X1#IBR & RABIHFE—1T R ZITFIE

UBIPERRITICE, RBTABUERMA, UNFRBIEEXTE (Watching) X hRAZER AR EHSUEE,
FN1F2) LESSIRRINAEEXTUEE, WE, R Tony EFEBFHMERE, MESWREXE—EHE
5

Re: [blink] Three seconds is better (#2)

n |
[

Scott Chacon <notifications@github.com> 10:55 AM (18 minutes ago) -
to schacon/blink, me -

4

In blink.ino:

= digitalWrite(led, LOW); ff turn the LED off by making the voltage LOW
> - delay(1000); ff wait for a second

> + delay(3000); /7 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. 18 B FHB 1 & IX BT TIC HELE

BPABERFHEUERPLRRITIC, £ HEEKITIEHH EHRNTUEIMBEHEENETABARITIE, H
FITIRXE T 7T E&RiTie. RANERHRTEHABREIERESPERER,
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Three seconds is better #7 U] New issue |

L)
m tonychacon wants to merge 1 commit into schacon:master FOM  tonychacon:slow-blink
©
¥ Conversation 1 < Commits 1 @ Files changed 1 +2 =2 EEER n I
0 tonychacon commented 6 minutes ago Labals
MNone yal
Studies have shown that 3 seconds is a far better LED delay than 1 second. A
. Milestone
http:/fstudies.example.com/optimal-led-delays.htmi Lals
No millestone '
4 three seconds is better Assignes X
Mo one —assign yoursell

<> [ schacon commented on the diff just now
Motifications
blink.ing View full changes

@ Unsubscribe

o
HE

digitalwrite{led, LOW); ff turn the LED off by making the voltage LOW BN YO C0

- delay(1888); ff wait for a second
+ delay(3008); /f wait for a second 2 participants
E schacon added a note just now Ownar

[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

EE; i schacon commenied just now Owner

If you make that change, I'll be happy to merge this.

Figure 95. }uBXIEKI11E TIE

IETTIAE FT LAB BNl gELL TR, FiEHNE, XBR—HEMNER. MRIFERINZE
FERAFHITION, MBEFHNAEETEAHERRIZMHIIR, XEEAZENEMINEER L, *
ERARFIENER B, R UEEHENHEERPERIEHENBRBETE, RAeREEENIT LA
BIPHE,

SIARREUERARINRERH A AIREE, ALt Tony AHETHNEER, CEEEIITICTHHEREE
fth5TRL 7 IEERIE R,

176



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.htmil

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

® 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. - _
] Merge pull request

- You can also merge branches on the command line. - }“ pul

Figure 96. &RZLHYFIBNIEK

NRIRRFFHIENIERB “Files Changed” (BAHIXMF) &I+, (RIESEE "BEIN EREK —
EMNDXWEREENZZEREENFENRE), HXME git diff master...<03X2&> LTS
o RAJLANEE BESINT LR 7S R T BB S X T ERRIIAIR,

REZERE, GitHub ZNEMRNIEBUSRERRERSH, WRAL, BIRE—RHRETEHEF

XM RERI RS EE S ANRH Bl U TEIE S HE AR ER. RaiEfa GitHub B —1 “JEb#
" (non-fast-forward) &3, BMEXNEFH geMB R (fast-forward) &3, GitHub KAKEIE—NE
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NRRBE, (RERTURBDNNHAESEH, MRFBXNDZEHE master X FHIHEEE!
GitHub, X MIEUSREW B KT,

XL AR GitHub B AN ITIERIZ. €120, BEFTOoXIBNENAK, #iTiTie, RIEFEXSED
X E#ITIER, REXFAREGHIEIEK,

P2 Fork
() EHREENESE: RuUUER—REAERRAENS ZRRAEBIAR, WRIFEEMEA

SKIMEAINRE, MEMNMBEBENIR, RALIEEDEINRAEE, HE master OIRR
— PMIBUERA L H TR FEENIICHIRIE. AFEHTT “Fork”

PIEVEREYE K A

Bal, FFE T M GitHub AN — 1B #ITRAMITE. MERNIBAIR—LENKIG, iLRA] U
BIAEMEMERHENER.

B HIEGEREIER T

E—HEENERE. WEHEHTANNEBUERAUENFT, MAES AR IR 4T STy
BiE—. RZHB GitHub B RAEBUEKRN D X BIENAMBRAL N, FREEESERSE—HITEH,

XRTMEENES, EA—RKRNISEAETMARE, XMETHETIRHT RBEERE R, X
ERLEIPE(RUERRDE, BEXPHNHERRHEFNG R, SEAMIEUERER T —LENRE, #E
EIFEMAKELR T —ERH, XM TRIAFTEMLKD, RFBRNEEFIRZABEEDXH, X
FEEITIEHNE KRNI IZA LT KH#H,

EANHIF, RAUEIERE SLNHENEK, MEERIRRE LA TEMNRZBRR—MRVHENEK,
MeEEEENTHFNRIABEEEBNDZH, MRFRZEBRIEZEEXMIBUARK, (RAILURIARILE]X
MERHIRRE, REMIER “Merge” (&H) ®Killfa, SEI—TEHREIHERXMEUER, RFLATLU
REMIARERNITIEAR,.

5 LiHRERS
NRIREVHIEUA R T IS HEMRR T T et aHt, (REEHITEEA L ENEH#ITEH. GitHub

SWEMERETMR, ILRRERBVAENIERES BIERN G o

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

MRFBET & AT T2EH PHEH, MRFREEMNOEXMETEMER, XHEPERTHE
BB TR

RE MG ERBRZ N, (RAILBIRNDXBREFIBROXHPE (BERIRKELRREER master
A%) , WERAILUGHBERD BN ZH &,
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GitHub ERAZHHALERERE—TEE, BEFRITEL—TREIIER:
HINREENRHLRERMRENEH, BEBRTHIFHERE LEEENHLIER, RFLANITEREEN
w3 HEAR I,

MRIRBESH B SIRILREHEUERER A &+, (REERIRIREERINN—NETN, HMZimHE
RE, GFEIZHABTIRNOZHE, BERBRIREH KL EMEEEIREZAEUERER D,

EXNMIFH, HIBRERZER “tonychacon” APRFHITRE, RIFERRZ T — 1 ekzh, ERHEUER
MEFET AR, MERERHNBERZN RIS E,

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 BRRAERNA— T, HmER “upstream”  (LEiFF)
@ NGB AS

@ BZECENEDZHNABTEHERMNDZH

@ BE PR

© BfERIE—1%
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fr5ER Y EENPEE, ABIERE=BoBMAENNERSRET FINEH.

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 s

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 1o this repository can merge pull requests

Figure 98. fUBRIER B TE AT LA F /B EH T

Git I RZ B IRAI LI —EEE LI LR, RME—NEBIT T +OANTE, (RAIUEMMSHERD X
BRFELERIEN—RAR, XEFERREEME S,

INRIR—ERN D ZMEEFHITEE, RAUXAM, EREMNENFAERITIRREIBERER T HEUAK
937, MREMANE T XN OZHRITEEN, (RIESBE ZENXK RIREIMRE, B, $ZE
[ERY 2 HEXE] GitHub ER—NHa s, HEGIZ— 1 2MVAENERSIRIBRVAENER, ARXHIBRYHL
EGED

&%

R R AgER "Bz s BIARAENEKR? * o BIFZ A MILIRTE GitHub ERYL MG 5]
Ht R,

S MRS RIEGEREIWGR (Issue) #HITHHESIBFAIE. FAEREGERMIGEED B PHSE—MNE—X =
MRS, ZMBIF, REERNAEA 3 SHEUEKHM 3 SiUE, MRIFEES|BER—MREUEKREGE, R
QAFEERXTHERPIAN #<4wS> BIR, (REALUEEE S| BEMRAZERIESHENER, MRIMEE5|A
HMAITZhRAER “Fork” FREVIEASHIEER, WA AR 2#<RS>, MNREFRREESR, WA AP
BRI ERH#<RS> o

BARE—FIFo RIFNTNY LAl FRNDZHTTER, HALEIB—HVAENER, MAERNFE

BETERBVAIENIE R 5| BIRRIIEUER. FIENAESIB—NKE LT B PRIEN — T2 R RENIE
REVINER, FARTLUR TEHIEUE KRR 5| XEET R,
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| schacon:master ... tonychacen:rebase-blink Edit

Rebase previous Blink fix

Wirite Praview D Parsed as Markdown [ Edit in fullscreen
+ Able to merge.
. : 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

Aftach images by dragging & dropping or selecting them Create pull request
Figure 99. ZE#IBXIE K PRI X 5| FH
SRR T XMENER, HTESBEIU ERBTRERMXF: EHEBIERTERENRZNEA

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£#BiE KFERFHIZE X 5| FH
{m%ii%fgu%gm G|tHub iﬂijt%&ﬁT’bT ’ /\EFT’Z‘EE’J{EI“\O
902 Tony [EIEXH TIRAENER, HITATUBE—MESIANRET, GitHub ZEMIMIRMIEREGHERE

HENERAES B L. XBEREEMEEX MIBUERIAR LUEMRHIGRFBAEGER, XM EHERME& T
A RAVEZRERIZI X 5| B FRRBIARME.
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1} Merge remote-tracking branch ‘upstream/master' into slower-blink ---

R ¢ tonychacon referenced this pull request 2 minutes ago
Rebase previous Blink fix #4 11 Open

e 4 tonychacon closed this just now

Closed with unmerged commits i# Delete branch

This pull request is closed, but the tenychacon:slow-blink branch has unmerged
commits.

Figure 101. 7£#IB0E K FERFHIZE X 51 FH

BRTYIGRRS IS, (RIER] OB EAIRAIH SHA-1 K5 | A1R3t, fRASTEMTE H 40 (i1 SHA-1, GitHub
SEFCHEIEIEEX MERWIEE, BEEFERN, Re] RSB IGEE—EXTRERIDE P ayiR e & Hith
I B iR R #1175 Ao

GitHub K&/ Markdown

FFTE GitHub RS AEFREBMEINSE, SIAEMERENFSR. FEIEMPEBGERER, Fie
MARRITICIE B Bttt g, #rILER “GitHub XIA&HY Markdown” - Markdown BILALLIREINGESC A, B2
EBRHEENAR,

BE — > Markdown BYRBIFIER R BRRHIK T HENABEEH XA, Hi@id Markdown #H1TER,

0 AMariown Example 0 e

Thebre i & big problem with e Bink code, Not with the idea, bul with the code.

Wiils  Pravis D Furvrd ik Wik KT, £ 1 Mo
Thevs is & **big* protikem with e blink code. Not wih th idea, but with the _code What is the problem?
£ What = e problem T As you can ses here, The LED uses the number 13 which has ihe following issues:
Az yOU Can see [Fane)jhips Sgthub comischaconbiinkblobsmasterbink inofL10), ™ LED uses the * Ris uniucky
reambar 13 which has the iollowing issues + [ s two decimal places
The if we ot led = 13; wilh int led = 7, it will be far more
* It ks unkuioy replace I Iucicy.
* it is two decimal places As said
The i we replace ind led = 13, with inf led = 7 _ it will be far mone lucky. W' Ihing the futuen 5o

e Drcianl (8 Our pull
As Kanye West saxd

> Wi'ne rwing the fulure so
= Wl DRSS i Coulf bt

Tt ogoj{MIpIMegOs SXRMR. DO 400 png |

git

-
Figure 102. —1> Markdown BT BIFTERILE
GitHub RUf&H) Markdown

GitHub X#&HY Markdown &0 7 —Le EAtA Markdown AR EINARTE. TEAIERIEUERININAF TS
MERN+2EH.
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ES37IR

%— GitHub TRy Markdown Ihae, %nIRAANEUERF, MEESTIR. —MESFIKRAUBRTRE—
RINFEETMNER, HHEEERE, BE(TRENESHEIERT, BE I URRMIMAETHHNES.

fRA] A B eI —MESSFIER:

- [X] ®‘EREE
- [ 1 "EmENRER
- [ ] ARBEES X

MRBAPEZ D FIRMANLBUERF AR T, ERIWER Markdown THEFIEREHES TR X,

0 tonychacon commented 4 hours ago

This PR replaces #2 as a rebased branch instead.

¥ Write the code
Write all the tests

Document the code

Figure 103. Markdown 1HEHER/EAIES 511 %

FRENERF, ESFIREERAREGHZABRTEN D HETHIIER. &EFMAHE, MRAFER
HEIEE, MEEEMTIE — (RARERRE Markdown,

AMREOLL, GitHub EERRENEMAEUERPRESTIRBEEBEREFTRT. FENMF, WRIRE—THIEX
BRPBEESFR, (FEEFMBABIEKRNESNITE LERERNEE, XESANAIE—MMEBUER D #E
ABERIMESS, ERETFEMATEOSXNHE, (REIMUTE EAEIERTIRPIESTIRDE BRI
Fo

E‘l 20pen + 1 Closed Author Labels ~ Milestones ~ Assignee Sort =

I Change blink time to four seconds

oy torychacon

Il Three seconds is better kK|

Figure 104. FE#IERIER TR FAIES TR ST
HIRELM—MESHREIRMRRTAENIER, HERESERBRRIEE, XTI +OMER.
RE3H R

RBAI LB RARMAE R R, XEMEERTHARERIDXFHABNZ+2E8H. EHEERAER
TEAER TENABSX MIEUEREZIRE.
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REER “R3I57 AR R Bl R,

" java
for(int i=0 ; i < 5 ; i++)
{
System.out.println("i is : " + i);
}

RMNESBIZR, MERKNXEMAR “java” —#, GitHub ZEMZHAMNHRIABRHITEELZESR. &
TENFFFH, ERZZERMXMEF: EREHNNERERG .

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. JE/zR9UI5 E& T )

C]):

MRMRERE—NMEKEITIC 2R —NEE, (RRFRESTIIRRENRE, HFESTHHRM > 75808, FX
+, EAXIMIEESWEERE, sthE—MUER. RERIBRERINMNXFIER, HET r i, EPsimn
A= B 5| BHIENTICHE,

Bl PN SR =S

> 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, METRXEF: ERENSIARG
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ﬁ 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

REFS

&=, BEIUETEHERRBNS. XEEBIE GitHub FIEMAIEIEKRMITIEH. GitHub LEEH
KEBF. MRMEBATIEIILL 7k, BB BmEREENRR.

i
@ Write Preview CD Parsed as Markdown [, Edit in fullscreen

‘jo
&2 joy

3 black_joker

} pping, selecting them, or pasting from the clipboard

{2z smile
Close and comment m
&) smiley

Figure 107. KI&#F S Bal5Crt 25
RIS R  <RBEB> | RFMREFS. BENMIF, RAILUBALTXF:
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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: EATAERBHESHITL

0 tonychacon commented a minute ago

la)a that'ih and | @

1" for i:: it.

Jﬁ and on this s. it's iy Ay !
e

Figure 108. €5 7 A Z XK IEFFSHIITFIE

BAXNNEHTZIFERA, EREEXMALEBRARKBIEGEE, MATBHERHITER,

FELLMEELERENTLARSAIUCAREBENS, XEEMIIRALULMRIRENIREIER
0 RRRIBERRIBRS .

https://www.webfx.com/tools/emoji-cheat-sheet/
BR

MERBEFRI, XHAZ GitHub X Markdown BYTHEE, BERMEBRH. WMRABEER Markdown iEE3%
HwABF, GitHub AVFrEdERE R B A X FHENE o
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https://www.webfx.com/tools/emoji-cheat-sheet/

® Write Preview CD Parsed as Markdown 1o, Edit in fullscreen

This is the wrong version of Git for the website:
‘-

Gitong) .

r selecting them
0 Write Preview CI Parsed as Markdown [, 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)

selecting them

—

Figure 109. B2 #1869 75 20 EH SN E A

MRMEEEER BIdERNANEMENER , (FERRMUXAEX LB “Parsed as Markdown” BJiRR. =
THEMRAILLT #RFR B RETE GitHub LERA Markdown Ihag.

iLfREY GitHub RS ERIFEH
LIRIRET — GitHub SEZ/E, ISR BMRM “RE" ) SMUTREEMR, H3lt, YRCES
HEIRREY, GitHub SIBXIMR:

This branch is 5 commits behind progit:master.

(9D %EfE progit:master 5 PMER, )
BREY GitHub B EARSHK GitHub BrhEHT, XHSBHAHME K M. B5F, XF)LREH,
E—Fh AL EERE, B, FHIRM https://github.com/progit/progit2.gitiRETINE, FRALUE
XHEFEHIRE master 9

$ git checkout master
$ git pull https://github.com/progit/progit2.git @
$ git push origin master ®
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O WMRES—M9PEZ L, FHINEEI master
@ M https://github.com/progit/progit2.git MENEXREEHEI master

@ ¥ master DEHEE origin
XEBAT1T, BEREEMNAME URL MEXE SRR, fRe] UERMISE— T REDTRE:
$ git remote add progit https://github.com/progit/progit2.git @

$ git branch --set-upstream-to=progit/master master @
$ git config --local remote.pushDefault origin ®

O FNRECEHN—EF, XEBUE progit
@ ¥ master DXIKEAM progit iHHNEY
@ FERIAEXCEIREN origin
REZE, TIEREAEMESR:

$ git checkout master

$ git pull @
$ git push ®

O MRBES— %L, FUHEE master
@ M progit MENEXREEHE master

® ¥ master DZHEE origin
XS EIEEER, MEREHRS. Git EFERERNFERMXLTE, MACAKERE master IRRXEH,

M progit fUBXER, FA/EM origin HEXEHBAI(R, PAAXEAREEXMECE TEEA M. REILRAFLIT
BE#ER3E master BFAFUE, ANZAXMERERGHETF LFCE,

i3 1l =
A RATAI RS B — N IERRAS, RE—FH—SENAE: R, £PNERNES0TE,

el Fe i 5 3

IEENBBR—MREAERSZRNNTE, BESEEIREAEME “New repository” %5, HETNEBTEEZR
R B0/ + IBHRABRBENNRE. S0 XE “New repository” TFHiFIFE.
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Your repositories + 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 +- ¥ P

. New repository
-3

= | Import repository

&% New organization

Figure 111. X2 “New repository” TF#IF|Z.

XEHMRE] “new repository” FRER:
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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

@® | 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” .

XERT —MROAEENTIE S, HttFEHEEN, NERFTERT “Create Repository” %
#, Duang!!! - fRRATE GitHub EH#E 7 —1 Ll <user>/<project_name> sp B EET

ENBERELARE, GitHub ZEREXEIBMRAEDRE XEKE— T EBR Git A ER—EHEE, FiIF=
EXBFMARALLT, NRMFEES), £F Git Hhbiflo

MRV B MITETE GitHub £7, fREJLUE URL B[EMRREBOZERIA. GitHub ERIE A& HTTP 5
SSH AR, HTTPS 3 https://github.com/<user>/<project_name>, SSH A
git@github.com:<user>/<project_name>, Git AJ LU LA EFFH URL #THMERF#ER, E2BF KA
IR PR X R E3Z B2 A BIE B A B o

BEWFARDERUMRESZETFT HTTPSH URL, ENAFR=EIBEAEEE—
GitHub %S, NR{RHD= SSH URL, AP ®IAE—MMKSH B £ SSH BB RETHIRIIRAY
BB, HTTPS URL SRIGEIRWEEREEE DB ARMIEE —H8Y,

RIME1EE

WMRIMESMAEIE, HEBAMITRRINE, FREELMITARIMNA “Collaborators” . R
Ben, Jeff, Louise #B7E GitHub L3FAt 7T, (RABLAMIHEIEBINER, FRe]LUBMITARINENRMINE. XHEM=s
A “HEE” AR, MEIRMIINTIEN Git lRAEEE RS BINE,

RELIZREBRY “Settings”  #EE,
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@ Issues 7
i) Pull Requests 3

Wiki

4~ Pulse

L Graphs

¥ Settings

Figure 113. hrR 7518 Ef%#E.

AEMEMSERIEE “Collaborators” . RAfE, ERAEFEERF®, K “Add collaborator.” #N%R
REBIENAZ NN, FAUZREEXN TR, MRFEBWREINER, =it iIE—TaMe “X”

Options Collaborators Full access to the repository
| Coliaborators Ben Straub ;
ben

Webhooks & Services

Jeff Kin

Deploy keys L pel! 9 x
Louise Corrigan "
LouiseCorrigan

Figure 114. iR Z&ESTEE.

EESHIEKR

RAEME— eS8 —ERBNEE, FREE/LTNEHENRNEFEE, TEHRE IMKREISH BRI ZM
V
2o

BHIBERAURBCERIEN—N0%, HER—CENRZ—NOZ. HE—HEXFIR fork IHKAEE BHIRF
BEEARHEIXRIA , TAEPRYHEEEEER A LLEAR I,

ERBIF, BigfRZE “tonychacon” , fREIET—1RA “fade” B Arduino IHE.
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R (4B %N
BARERTIRNARE, BIRET—1MEHIER. REW—HXTEHERNEEMYE, SHEERGE MNEH
ERBVERHIEA].

[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:/fgithub.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 KBYHEIFEH].

KFXANMEBENANEIRNMS, ERAFR—NMINEDRITERK-K— B &S HIERPEEHIHF
TTZOMFIR, ERGIR— GitHub EHITEHIERIRENERE, EF/LN A UEHLITERR URL

NRIRESE git pull <url> patch-1X—17, XR—MEHTENZWEELN, TRELIHN—DIT
B3, HNRREE MHITIEDSZ HEIE, WRREE, RETMUIEHTRE—IMEEDX, ARBETED
L BEHBEREHHENK,

EAE—EBGBRY URL, & .diff f .patch, FREIRIBRIABEE, ©1RH diff 7 patch BUIRAERRE, fRE] LA
AEMATENGEEH “GHIEK .

S curl https://github.com/tonychacon/fade/pull/1.patch | git am

ESHIEREHITAHE
FLBIANTE GitHub 7iiE YR, MEMAURABEHBERNAEITEIE, (RETA LAY REARDRINE

B, A BMERMDEREXIENESFHIBERMDER, EEAMSEA LA GitHub XII&EY
Markdowno,
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BREAESHIBER DEITERHBIREENEA, BAMPELENRZ, WINBRIEE— RN UEN
HEZ, (RO LAEZEMF R S HIBREITER,

%
1 schacon commented a minute ago

| think this is a really good idea and you should definitely merge it.

® 12, tonychacon commented 20 seconds ago Owner

You're probably right.

Figure 116. BIE MR E1E 7443 (tread) Ho

—BRBHAETMHRHNER, REIEEEaHER, R LIERBHEN T RESMFITEH, HAIUBARNZRE
id8Y git pull <url> <branch>i&%, &L fork HINA—1 remote, AREFHITIEFEFHo

STFRBIENSH, REALA GitHub Wit L “Merge” %, ©=M—1 “non-fast-forward” &3,
BIERT LR (fast-forward) &HEEF4E—1NEHIERIER. MERTLICWA, RE(RRE merge 124,
MEFE—INEHERIER, MANUE &HRANFIEH—1EHIERNES. B2, NRIRETiRTE
¥, 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 Paich 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 @_

git merge --no-ff schacon-patch-1
git push origin master

Figure 117. EHZHMF T EH— T EHIBEREIES.

MRIRREREGHE, RALUBEHIERXE, FEEHIERBAZIREIE,
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BHIEREIA

NRIREFELIE WS SHIER, FEFRIN—H remote SE BRI EM—RAIE, XEH—NEILIE GitHub £
RBVNRIT, XEBERERNXDG, BEBEER, BRIEE SIFAIE BAEZRATRA,

SEFR L GitHub 7ERRSZ &8 LIEEHIERDZMAN—M “ROX" . RMANRRTHRRENAZFEEN], EE(]
ERRIVEFE, RAIUREZMIGREIEN],

AT EBRXEA, BIIEZEAE—UM Ls-remote BEEHS (BEHUM “plumbing” , EiI&ERKESS
5FE®S ZAEZHEEND) o XTHSHERE Gt iR FhEARSHE, BEERIRSE LWL B
(reference) BHREFR,

MREFHRMNZETAEN “blink” hWAEELFERAXIM G, BINEFI— I MAEEEREND S, HEMEES]
A (reference) BI%IR,

§ git ls-remote https://github.com/schacon/blink

10d539600d86723087810ec636870a504f4feedd HEAD

10d539600d86723087810ec636870a504f4feedd refs/heads/master
6a83107c62950be9453aac297bb0193fd743cd6e refs/pull/1/head
afeB83c2d1a70674c9505cc1d8b7d380d5e076ed3 refs/pull/1/merge
3c8d735ee16296¢c242be7a9742ebfbc2665adec refs/pull/2/head
15¢c9f4180973a2758462ab2066b6ad9fe8dcfo3d refs/pull/2/merge
a5a7751a33b7e86c5e9bb07b26001bb17d775d1a refs/pull/4/head
31a45fc257e8433c8d8804e3e848cf61c9d3166¢C refs/pull/4/merge

LA, WRIREIRE CHMAESH MBI ERTZMAEFRER git 1s-remote origin, ERERME
RS,

NRhRASFETE GitHub EHBEBITANEHIBER, RIFE—LLl refs/pull/ FkHI51H. ENKEFLES
%, BENENIARTE refs/heads/ B, FILNEBRER TRRENFASMRSSELFEEN ——MEIIZERR
MERBEEEN ],

BTEHIERERINSIA——EPLL /head ZEMNSIAERANRRIERSEHERDZPHERE—MERIER
BE— FRUMREAERNBIREEFAET —1MEHIEK, #1892 bug-fix, EM aba775X
MERIER, BATE BAIM RAESRITEE bug-fix D% (ANIBEEMATA fork H) , BRI BE—
N pull/<pr#>/head &M a5a775, XBHKEZKNIAILURAZHINE—NEHIBERD XMABRIN—HET
EekE,

IAE, fRE]LUGERMEG | B — MR L 2 X 2R 3%,

S git fetch origin refs/pull/958/head
From https://github.com/1libgit2/1ibgit2
* branch refs/pull/958/head -> FETCH_HEAD

XEIFGIt:  “EF¥EE origin X4 remote, TEHBF N refs/pull/958/head M5IH. 7 Git BE>H
W17, TEHMEIRN S ARENMERNS, AGIBIEHIEMA . git/FETCH_HEAD TEMFBENIERIER. AR
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fREJLAAE git merge FETCH_HEAD {BE&HEIREHITNIXNINSZ, ERNEHNERESEERERE.
PAM, MRMFBBHEE —KHt SHIBER, XFHREIRMM

BB —MAERLINE ArER &FIEK, FEEMEZIZECENREFRIFEN. BIRRERNRIESRITH
.git/config, B origin ZiECE, BREREFRZGTEXE:

[remote "origin"]
url = https://github.com/libgit2/1ibgit2
fetch = +refs/heads/*:refs/remotes/origin/=*

Pl fetch = FFLMITR— “refspec.” B©RE—M1E remote BB FRIRGIEI(RASH . git BRWGE. X—%
(B LEMX—%) &5ikGit, “remote Lt refs/heads TEMABIEF At AR A ZE P E KT
refs/remotes/origin. ” fRAJLUBX—EBAER—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—TEFGit: “FAEERRE refs/pull/123/head B5| BRIZIE A AR S EE R
refs/remotes/origin/pr/123 —t¥1F&” ME, WRIRREREBRIXE, $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

# .

REFBNEHIERERMEDZ—F R, SRR, JMBITHERNENESERH. XiLEARMINE
BHBERPHAEEGBERES:

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'

RVER RHF = &IMTE refspec BY remote EpHILEEE N head . 7E GitHub BBtk E—1
refs/pull/#/merge 5|8, ERXRNWENRMFENILE LIZT “merge” RHEXNNAIERIER. XEEILRA
MTEZIEH 2 it X N & Ho
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BHIERZ LHNEHIER

RANAI TR E D2 E R master DX EABEHIER, KR LIRAIUENS ENER— MO ERFBEHIE
Ko HRE, MEEAJUES—IEHIBEREAB—NEHIEK,

MRMREI - EHBEREBEBNARLE, ARRBEXNEHIBER LM —EEAHERFIRHAEXZ T
IR, REMLKEEMDBHEENR, MAUEREGHBERLEAFBR—TEHIBER.

SRABR—TEHIEKE, ERENTRE —MEEERMESHEIMD 2 XFMIRMB DX aH IR, U
RIFFAEIMEERAN “Edit” #&H, RANAILIREDSZ, R BOERIA fork,

[y schacon :master tonychacon : patch-2 Edit

W Discuss and review the changes in this comparison with others. @

2 comiiil 1 file change 0 comr F

[l Commits on Oct 02, 2014

B schacon walt lenger to see the dissing effect better
4 tonychacon Update fade.ino
[y ] base fors: schaconfade = baso: pateh-1 = head fork: tonychaconfade ~  compare: pateh-2 = X
Choose a base branch

" patch-1
m Commils on Ocl 02, 2014

4 tonyehacon Update fade.ino

Figure 118. F TIEAEHiEKBIE#7.

X ERA] LR & s EA A H IR 1 2 B — DN S HiEKEL forks

tRERFNEA]

GitHub RE T —MRIFRIBRNIRSE, HIRFEESHIATARE IR BERRS €,
TEEMTEHIRAILFERA— 0, RASBIHETEFRSEEHRMENEFNAF B,

196



@ Write Preview GD Parsed as Markdown 1, Edit in fullscreen

@

ben Ben Straub

peff Jefi King

jlehmann Jens Lehmann )
Atl , Selecting them, or pasting from the clipboard

LouiseCorrigan Louise Corrigan

Figure 119. I\ @ KR1EBER A .
RBPTLUREEAREYIRFAR, B2&E it ARER,

HIRRH T —NERAPRENTE, BIAFRSKREEN,. XERESEAMTAHSEFEL TR EERE
8%, XTF GitHub EMVEHBENR, AMNEZELRMINENKATFHEE ARREERAHEHIEK,

MREAWE T EHIERIIDTRIREE, Ml T8 €, EEEHIENREMIISBSFENEIRER, W
RIRRAEHIBERJB RN LR ARESWITIE L, WIIREXR F—MREEREBRTFILT ARG, NRMR
TEEWRIREE, ERELED “Unsubscribe” 185, E— T ASBEWEITEH T,

Notifications

4x Unsubscribe

You're receiving notifications
pecause you commented.

Figure 120. BUHIT#— TN a]@A5E S HIEK.
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B DI

HBNEXIRENNFIE GitHub B9 “notifications” , 3I8MEY GitHub L EEHL&R, SEMFENAR, X8
BV MARNALXREEEEN]. MRMFITHEEREAY “Notification center” 17%, {RE]LIEE|—LEIEIN,

‘} tonychacon
Profila

Account settings
Emails
Notification center
Billing

S8H keys

Security
Applications
Repositories

Organizations

Figure 121. {BHIF /DT,

How you receive notifications

Participating
When you participate in a conversation or somecne brings you in with an @mention,
W Email o Web

Watching
Updates to any repositories or threads you're watching.
W Email o Web

Motification email

Primary email address

tchacongexample.com H Save

Custom routing

You can sand notifications to different verified email addresses depending on the organization that owns the repository.

BRMED, @3 Bk (Email) ” F@F “MB1 (Web) 7 , fRAEJLUER— P EEFEE AR,

P STE R

M DUBRI R7E GitHub _E7F7E, fREREETE GitHub E&ER, WMRIRITH T X MEBHBEE—NMREVER,
RS LAREMENR BRI —MNER. SR @0,
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o Explore Gist Blog Help 4) tonychacon 4~ |.‘_.' + B T

You have unread notifications

O Notifications @ Watching Marik all as read
Unraad 4 mycorp/project! v
Participating 3 (D) SF Corporate Housing Search m an b ] o

All notifications

gitgit-sem.com o
schaconink 2 @ Front Page ) 3nours ag =
mycorp/project1 1
git/git-scm.com 1

schacon/link L

@ To Be or Not To Be 0; =

‘| Three seconds is better 4P| sdaysap d

Figure 122. i8H1:10).

MRMRRERITE)L, MSBRREENZNMAMERE, REIEDHFTH, MAIUREAIE=NTERF
FOLEIMERXAEN, RA LR E@ME BN SEMEENTAE R, HE LA L ENERMEDEF Fr
B EMINBR. EETNSERZLHBE—THERAE, FUUR—T, UWEamAIWEICHEXBE,

FIEXLETANFABERERMIFEETR. R GitHub HRBFEXAMREER, X ELAEMIIFRE
YA

BB @A

EREF @A AR GitHUb BRI AZ—MA T, MRMITAXMNED, S8, FIWEI—HEt. X
117% 1@ BB FER A X AVITICTREE M BV & FERAVEMER. BT —E£0lF. et aEtiziEad
[rE—ie, NRMER—TREBERERNEMGEFIHIFZRT &,

GitHub TE ARG RBIERFF LT TR S TR, XX FiRELISSEMNAHRNIEEF T,
EANIF, BATRE—FBE FHSHIERVERHER. R4 Tony BI—HESCHERFEILE, RIZEBETEX

gt

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
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XBEE—EFENRA. IRMTESEHERAX I EEEXNEHIEREXEE, Message-ID
RS B R LU <user>/<project>/<type>/<id>" HIRNEBIMFAENEIE. 0, WRXEB—NEE (issue) ,
A <type> FEHMERE “issues” MAZE “pull” .

List-Post # List-Unsubscribe FEERTINEIRAVERGE P imaEIS A IBXLE, IBAIRRIURA ZiESIR
RS BCEXT X MEXIGFRIITR. SBEERE, MEENEPATHSRHSERR/ SHFIERTE AL
“Unsubscribe” —#%,

BERFERNE, MRMEIHTH T HAMMITER, A SIREEEE A HATFINEE R RER TR @A
B, SRR DU AR = ER AT A B iR

%X
INRIRNRRAS A — LB HE, GitHub SERER(R,

README

E— k2 README X4, RILARJLFE/EM GitHub BJLURFIAIE . 0, ©8LIZE README , README .md
» README.asciidoc, %12 GitHub E{REVARZASEAR#XEI README X4, KIBEETENEUERE R,

i

REBMEX T X EBIREFERTNEMARTE T ENFAERXNER. E—RESXERE:
- ZIMERER
- B ESRE
- BXRUNAERAMIEITINF
- BIERYFAIIE

R EIR = b A=
&7 GitHub RIERX MM, RAJUEXHEENER SR CERZIER,
Tiiik CONTRIBUTING

F— GitHub BT LUR A AU4ETR S CONTRIBUTING » SNRIFE—MEEY ERAJ CONTRIBUTING X14,
YBEAFB—1EHIEKEN GitHub 282/R AR &H1ERKESE CONTRIBUTING XHTFE .o
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Please review the guidelines for contributing to this repository.

We can't automatically
merge these branches.

Write Praview CD Parsed as Markdown o, Edit in fullscreen

Don't worry, you can still
cresale the pull requaest

selacting them

Figure 123. 7F/5 & 15 KB1E CONTRIBUTING X HZ7E.

XMIEARMZMA] UEXEEEN TR E A BN HIBERIMEEN, FTRENETHER. XEAEHF
BEHIBERZATAILUREIXEEFH 5o

l=)=gi:
WF - EIREHERERSEEESEY, BHE/LREEN,
BRI X

NRIRABA “master” ZIMIDZENIRBIERIND S, EMARBRIASEXND X EFABEHBERIGHTTH
%, {RA]ATEfRARZAERIRE TUERY "options" 178 TE2R.

Options Settings
Collaborators

Repository name
Webhooks & Services fade

Deploy keys

Defaut branch AT

development
issue-53

Figure 124. X LI HAYE I 7732

B PHIPR I RAIA D ST FHIFIRFENED, EMSIEAREERRENRIAD X, thAHITrRERZD THIFHRER
e Ho

BRmE

MRAVEHE—MAB B3 GitHub RS — M ARS—MAR, BRREREGXA “options” 1R TE—
4 “Transfer ownership” EIRA] LIARFXA,
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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. BTN H #3548 5 —1° GitHub A BC2A2R

HIREEERF B BEFENARERZEF, EMOTNELATRIEEBE—NMAREN, XMER
To

R ARSI A EET CFANEEMNEMBEBE S — MG, EERFIRE URL EEREIHFHIL
B, SEERTRE Git F5EMMEY, MANRZEMITIREK,

BIEAN
BRT DAKF 25, GitHub IF1RHIEFFAAEL (Organizations) BIIKF. ALRWAMNAWFA—HE#EE—
BFEHRFAENENSGETE, BERFSHMNABRTREREN, ARKAART —AXEREZ I TEN

A, FERtERE—ETERFNRRAITHAEE, B8, XMKFAWBTHREEA (Flw:  “perl” =HE
“rails” ) , ELT (flgN: “google” FHE “twitter” )

HARNERIA

BT LURE R MEIE— MR, RFERTER GitHub TEA LAN “+” BEIfF, TEREHFIEE “New
organization” BP#],

mben +- ¥

New repository

&% New organization

Figure 126. “New organization” FE£If
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BARMGTREANNZMNARNERRRDE, RS, MRRFERE, BAILBIBEMAR FAHLRER
BA.

TR U ESEE, (RASPE—TNERNAR, XUFPAKE, NMRARNWFIERBTEHZFR, ABAIMR®
AR EFERAX MR,

ER—MARIIES, HIMDRE—MREENNR, AR ERENRARNHE AR, LR
STERARAFERY, (RAIUBTSHREMRN N AKARIMAEWARN. B8, fOSEM S5 Xt
SRBTHTARA

MG, RALUARIAR EELE, FEEMET. BB, BMPAKPEMN, AREE— 1 EMR
(landing page) , BTFFIHZALRFRBHMRARE, HEZTEmAEMAE AN,

TERNRRE AR AP TR
Eil N

HAERAER (Teams) REEMS, HAMMBHRFI—ANAMKFMARAE, LUKREFARL SN XERR A ER
THIEA R,

B30, BRIEIRIATIB=hRZSE: frontend. backend # deployscripts. REFHEIRH
HTML/CSS/Javascript FF A &®& frontend Z¢#& backend BIiFRINIR, #2IEARE backend #
deployscripts BUiFIRIIR. HPALLXMESTEEEE, MABRASMREESEEHNES,

PATTEEER—EMR (dashboard) ik, XMUKREEE TXMEALRANFRERDSE, BRAER.
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chaconcorp = People

dragonchacon
Dragon Chacon

Filters ~ + New repository

schacon

Scott Chacon
deployscripts *0 Fo

tonychacon
scripls for deploymeant Tony Chacon
Updated 16 hours ago

Invite someone
backend *0 Ko
Backend Code Teams 3»
I__'|:r1..|'|"| 16 hours ago
Owners

frontend *0 Fo 1 member - 3 repositonies
Frontend Code
Updated 16 hours ago Frontend Developers

2 members - 2 repositories

Ops

3 members - 1 repository

Create new team

Figure 127. AR &

fRA] AR B4R 0T AAMEAMULEE (Teams) REEMRHIE. mEzZ/E, FE#AN—MHRE, EXE
{RA] LA IR SIFIAR A EE AR, sEEERARIAENRMAEERE, SMERTFRAETUER
B ORENEE=MNR, (ReEILlBIREE FATIE RBY “Settings” #&HIESAENARFRKo

|.|.| chaconcorp & People 3 {& Teams 3 = Audit log
Repositories
Frontend Developers m
This team has no description — Edit
tonychacon
Tony Chacon Remove
2 2
MEMBERS REPOSITORIES
' schacon
Scott Chacon oo
Leave £} Settings

This team grants Admin access: members can
read from, push 1o, and add collaborators to the
team's repositories

Figure 128. H1BA T3 [ET

SREIE— AP IMAR, ZBF SR —H B thEEE R

204



BRILZ5h, HBABEMFDMAKF, B @mentions (ffIg0: @acmecorp/frontend) HITHEE, FRIZMTE
FHARRAEIPAN FRE R B AXMEFRITIRE, HRHFEGEIFHAMNPENANXE, XFHEEERN
ZIERE R, X IIEE 2EEE R,

—MNRERPAEUMANERHRENER, FAUFEE SBRFHEEIFEFNEN, SNFE—FKIRH, %K ux,css
FHE refactoring XFEEERHXIRNEINMEFREELEN, MK legal M colorblind XENMTEE
X E(1E B,

HitAE

PLRRABERAI LU RARFRENEIBFIEER. £ Audit LogtirETTAERMALRNAE, R UEEI#E
EH R LA T A%,
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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 chaconcomp/ops team ﬁ Organization membership

m schacon &) Team management _

amber 33 minutes ago
added themsashies to the chaconcom/ops team
: Trops L Repository managemant

tonychacon -

Q\ ny EA Billing updates [— 18 hours ago

z invited dragonchacon to the chaconcorp onganization
& Hook activity

tonychacon

Q " France &8 org.invite_mermber 16 hours ago
invited schacon to the chaconcomp organization
tonychacon ;

France Ll team.add_reposhony 16 hours ago

gave chaconcorp/ops access to chaconcorp/backend
tonychacon k

® ny France L} team. add_repository 16 hours ago
gave chaconcomprontend-developers access to chacontorpibackend
tonychacon

® ny France L team. add_repositary 16 hours ago
gavi chaconcompirontand-davalopars access (o chacontorpirontand
tonychacon

0 n France I rapo.create 16 hours ago
crealed the repositony chaconcompideployscripts
tonychacon

0 ny France [ repo.craats 16 hours ago
ereated the repositony chacontomibackend

Figure 129. Eit H&E

A LUBEEE R —RBMNESH. EPtE. EPANBEEITIIE.

filZs GitHub

FRUIERNBENAT GitHub WASDINEES TIFRE, ERERE—NARMBEHMIEBENX, ENfE]
RELETY BRBEEGHIARSS.

SWEARIARFIZHZE, GitHub EFZ A EIMERIRSE Hacke EATHRITEZMAMMEEA GitHub $8F
45 AP, £ GitHub 3R BVISER T,
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ARSSS58F
GitHub BEERTMHF SIRSEKRE GitHub SHNBRAR ERE LMo
ARSS

BABITKE—TIRS., HFSRSBESHOILUECEMREXIRBPIRE, MERNZeIRMNNEESATIN
BREIAD B, 7 “Webhooks and Services” #r&E TFREEES RS 5 Fi0E X i R MR E,

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 := Add service =

Services are pre-built integrations that perform certain actions w Aeniiatia Burvices

on services check out our Service Hooks Guide.
email

Figure 130. RS 5 #FACEX 1
BT SR LUEENRS, AZHURESIHMHNBULSFHRALZR, ENPHNASHRENTBEFHFEEMR

55, BUG SAEERAR. WRXERGSXHEAS, RFZBEIRE—NFEEERNGFHRNAA WMRM
“Add Service” ¥ “email” , SRFEI—NRM BFEHIRSECE NEEERR.
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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

EE—
Add service

Figure 131. B FHSHHARSICE

FEALIF, MRFEARET “Add service” %, BRBEAMERBREICEN, EENBFERUESURE—
HEpF. ARSI UEMFSARRENSEN, ERASHURABIMMXEAHAGERAIBLEHIER—LEE5.

MRE—NEEFERANRARBEREST GitHub, WHAREXBEEERXAEANIANRSES. W, MR
IEfEA Jenkins FMAAREIIEE, HE8RE AMEEEIRBEERIRAI LIS A Jenkins REME S BohliHiE
7o

"

MRFEW—LEBRANS, HEREZG I FEXTIIRPHRS IR, AIUEMERAEERNEFR
4%, GitHub EEFHFRIFEBEEN. #EE— URLAMRE GitHub EE—HIEMNEAHRENMELIX—THTTP
EREAB URL 6

BEMXHFENANZATLIKE —1)EY web AR KT GitHub #FIER ARG ERAWREIR BRI —LEE.

ATBA—HT, T RS5UFEEXE N “Add webhook” #&fl. XERHRSISE—HEM Web £
FECE BIDIHE,
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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, ). More information can be found in our developer

Webhooks & Services documentation.
Deploy keys
Payload URL *
Content type

application/json

Secret

Which events would you like to trigger this webhook?
& Just the push event.

Send me everything.

Let me select individual events.

™ Active
We will deliver event details when this hook is triggered,

=

Figure 132. Web #)FHZ&

Web #1FRNIRBIFEE R, AEZHBRTRFERA— URL5—1MERAFRET “Add webhook” o HJL
METR] LS E EM N B4R E GitHub ZiXIEK—— FAIARNTT AR RBEEEABERIABI CENE—TX

BYEY push EHRIF—MIEK,

FANNE—MLELIE web #FH) web BRSZBVIMIIF. FATREZMER Ruby web 122 Sinatra, EANERSE
B, NIZEERBRIMHE R FRANTEEMMT 4o

RIEANEBEREMFERAHEIXEIFARI B B E 2 T HE— MFE XIS B — iRt Bl TR LIAE
LB ZHERLXMTEAIRDMHE:
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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

XEHNZE—1 GitHub £1x45318Y JSON BRAGEIRMEE, MINEERT HAnSZUNMEERFETR
RE B T EX . ARRIEBERESRNTNFHXE, NRCENRIE—HERT,

AT FAREMARMZFRE, FIREWFFIMAE-—TNERNALEER S, AJUEER GitHub AFBD

webhook E/E/LRIER. WE—THEF, SEREEMAILLRANER, WNERSTERHMMIISIERRENEY
HEXEHERE, XEFNRSFLEFIEESZ.
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Recent Deliveries

‘L. 4aeaelBO-4e38-1le4-9bac-c138e992644b 2014-10-07 17:40:41  [es
v aff20880-4e37-11e4-9889-35319435e88b 2014-10-07 17:36:21 |ass
v 98f37688-4e37-11e4-9588-227d13b2ccfc 2014-10-07 17:35:20 [asa

Request Response [EZ)) (® Completed in 0.61 seconds. 3 Redeliver
Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64al91@

X-GitHub-Delivery: 98f37688-4e37-11e4-9588-227d13b2ccfc
X-GitHub-Event: push

Payload

"ref": "refs/heads/remove-whitespace”,
"before": "99d4feSbffaf827fBa%7cdeB@cbbBabebaliseds”,
"after": "9378a6c3349331bac7edc3Ic78c10bcBa6Bcle3es”,
"created”: false,
"deleted": false,
"forced": false,
“base_ref”: null,
"compare”: "https://github.com/tonychacon/fade/compare/99d4fesSbffaf...9378a6c33493",
"commits®: [
{
"id": "9370a6c3349331bac7ed4c3c7Bcl0bcB46Bcledel"”,
"distinct": true,
"message”: “"remove whitespace”,
“timestamp": “2814-18-87T17:35:22+82:80",
"url": "httos://eithub.com/tonvchacon/fade/commit/9378a6c3349331bacT7edc3c78c18bcB468c
Figure 133. Web #Fifif15 8

FAREEH QN7 —MRENIHEER A LR E I K X EIE R RN REIARSS

XTFUMAIRE web FSFRE R BITHNAREHRENELZEE, BEIHETE https://developer.github.com/
webhooks/ B9 GitHub A& & X4,

GitHub API

RS S FLiRREET —MAARBERXTECERRENEHIHXERN, BRNARBEXEAFIFE
We? gnfar Bahib—LEE AR IEE siin mBIRE R E1B0E?
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https://developer.github.com/webhooks/
https://developer.github.com/webhooks/

XE GitHub APk L7 5, EENERITIEDS T, GitHub IRIHTAEN APIZO, TTLUHTT/IFEE
AIRETEML_E#HITRVR(E, EATHEITESFEINERNSG EZE API, t1FEE AP E—NE& Ee 50
fafE— Pull Request BIIRZS

BT A&
AIHA R E AN EERA— N A BERNOEO LR — NI GET R, ZEOTTER— AP R

MBEMIRIFEES, 50, NERNMEEMEEZXTEZN “schacon” WAFEER, BITHLUETEMTEN
A5

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"
}

BAEXRMXHFZRORREXTHLA, WH. AH. RRWEEN-—NEFRZIEIREETE GitHub & EIRFR
BEXRAE, 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

# virtual machine crash logs, see
https://www.java.com/en/download/help/error_hotspot.xml
hs_err_pid*

}
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E— A LT

SR, SNRAAEBEMLL E#HIT—MRME, S07E Issue I Pull Request LiFig, HEBEEEMEARNBTHSHR

B, (REERN.

XERMETIHENG N, MEUERNRERAFRSEBENESEN, ERREEFNEEZERA—TTAR

B$HE, AILUMIRETIR “Applications” #RELERIHIRISHE,

1} tonychacon Developer applications
Profile

Account sa:tungs
Emails Personal access tokens

Notification center

Nead an AP| ioken for scripts or testing? Generale a parsonal access token for quick access to the GitHub API.

Billing

(_:':l ':l rsonal a -B55 I0KBNS fun ' N NKE rainary :\‘-'\. accas. IOKEns Y d 0% 4
35H keys ver HTTPS an be used o authenticate to the AP| over Basic Authentication
Sacurity
Applications Authorized applications
Repositories

You have no applications authorized o access your account.

Organizations

W e Ll GitHub applications

These are applications developed and owned by GitHub, Inc. They have full access to your GitHub account.

GitHub Team

Figure 134. MiRETTHY “Applications” Fr&EERLIHAISHE

Register new application

Do you want to develop an application that uses the GitHub AP1? Register an application 1o generate OAuth tokens.

Generate new token

Revoke

ESWRXNLHENERERS —MER. BRER—TIFIERAER, XELMNAINAFEERRTZRK

DS ERo

GitHub REE RS —R, FILIEE—EEEIE. NEAUEMAREREREERRF 25 EEREN.

XRFE=, EAANALURGIEZMAEEH B <RI ERRR.

XWEBE—MESME LRHOMMER. MRLBEERNEE, RIWREE—/NTRS AR 60 RIEK, NRE

BT LA— B &R % &2 5000 JRiEXKo

FrLGEZA R A ERN AT E R —NEHEITITE, BEWN—MIER Issue #6 B T—FITIL. WIAfER

MINIAE B RS B 1E D Authorization k8, KRiX—1E

repos/<user>/<repo>/issues/<num>/comments B HTTP POST i&XK,
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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:"
}

IAEMBHANZBRNEEE, ATLAEEIFAININARIITEE, & M GitHub APl ZFREI—5 T —H

0 tonychacon

A new comment, ;&

Figure 135. M GitHub APl & #H9—5%1F1E

B] LAEF API EME I ATER G M EEX —X eI 518 E 22, 8k ARE Issues 5 Pull Requests,
BIRSEHAIRE. FIRRBIE. IRMNRRS7E. FTAXANEH Pull Requests. BIESHIBHEP. &
Pull Request FITILEITHIG. BEMIEFS,

{&24 Pull Request FIIRZS

HNEBERE—MFIFEERANBREEEER. §—TRIAUE-ITHRE NS EXREKIVRT, B APIK
NS EIIRTS.

AREHFEEMSNIRAIRSS BINMIHHEXBIABEERX N AP KEIR, AGKRSRIEE®EI T 280N,
A LERZIZEARNERIEEEEEIGEMNRIN. RRXERTER TAEMIEEVEN. EXEEE
SHEMHER XXX EES.

RIRECEPIRE T — web #HF R — M AREERZE SR Signed-of f-by FARFEHBI)\E] web RS,
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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

FEXBEBZ M. XA web B F IR PIATXENRNIEX ERNE—MER, HARREEBPFERFRE
Signed-off-by 3 B &x4%{EF HTTP [A /repos/<user>/<repo>/statuses/<commit_sha> APl O &IX—
NEERSH POST iEXK,

TFEARBIRR URE—MRE (success, failure, error) « —1MNRETHANERER. —MHAFIUTHRES

ERRBMR URL5—1 “context” LIBF— P RIBBREREBZ MRS Hld0, —NIHHARS A LURH— MRS
55— EMXFRIIERS AR HE—MREK X “context” FERERFRXFITIIR.
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NRFEATE GitHub FHTH T —NRVHIENE R H BEXMIFEZRIRE, BRI BT API BVIRZURT RIS
Bo

E: g i schacon commented 33 minutes ago Collaborator
2

Removing whitespace in the files.

[ schacon added some commits 31 minutes ago

E properly signed off - v
E forgot to sign off ®

Add more commits by pushing to the remove-whitespace branch on tonychacon/fade.

X Failed — Mo signoff found. - Details

Merge with caution!

. k< Merge pull request
You can also merge branches on the command line.

Figure 136. 81 APl BYIE XS

MAEA B —NNNEREITAIFCERIEETRE “Signed-off-by” MIEAEN, NN AFEEEES
IEEBIIRREN, WA LIEE Pull Request EREBN X LHREIRZIVRE, MNRKMINESE SR,
WRIFTMIRNLE RER XN API BBATAS RO EHEL R IBEINIXRFIRR.

Octokit

REBNNEXLEF FhRET curl SEARR HTTP BERRM/LFFAENEE, RE—EUFEEANAXFA
API I REGFTEE. EEXRXENE®, #HZIFMNIESE1E Go. Objective-C. Ruby 5 .NET, 3A5]d]
https://github.com/octokit THEEZHEXEE, SNBIRRIETES HTTP XS,

FEXLET HEEEBIRBEEX S8 GitHub REF A EN TIERIELF. XTI API NZEBXXESER
E5M9ER, 1BEIA https://developer.github.coms

ISEr
IEIREAR—% GitHub AP 7o #ALET MFOIRIS . BIRAR, AIRAESRARE, HIIANTERE

A RIER S ARSI, EF—8F, MEFIEZBENNIE, ULKAMEERERNAIR, XERAFER
R EIER Git K,

216


https://github.com/octokit
https://developer.github.com

Git TH

WE, MMEKFEI T EEEH Git €F. SIMABEHIFMENASZHAEGSHNIERE. (RELZH TR
EFARRXXERRE, #EEETEFEEXNEESMI I REHBIETT.

ETRIMFGFES—LE Git ISR AINRE, XEINREMRAIREAH AR FIRIFRER, EEREMMERIRAIEIFEE,

EFAEIThiRds

Git BB IS AAREERMER. —HRR. HE—ECERANRR. THRENHAZHEN, B2 TH—
TR,

BAMEIThREs

fRAI LB AR —MERH 40 NFAFHTTE SHA-1 BOUERIEEE, FIEERZEAMEUEIS NRMEFL
FB. ITRENBRMNEMERNSMG .

@%3AY9 SHA-1

Git +97%588E, MRBERM SHA-1 WFI LN FRMA LRSI MR, HATREN SHA-1 FRHHE
AMELTF 44, ARRBERX——BRMENR, LRWRBIEEFKBEHEEWNRUXE SHA-1 3k,

Bian, EEFRAEEPRMT ENIHEERIRE, BEE1Tgit log LTREMZIER:
$ git log
commit 734713bcB47d87bf7eac9674765ae793478c50d3

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

TEARBIF, RIZFEERRRZHE SHA-1 LA 1c002dd. . .. 73k, BAREILUBIIT/LM git show NZEAERKG
MR (RigEEARALEEX) -
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$ git show 1c002dd4b536e7479fe34593e72e6c6c1819e53b
S git show 1c002dd4b536e7479f
S git show 1c002d

Git AJ A SHA-1 BERE EE A —N%4EE, WMRMREgit log I L --abbrev-commit 8%, mH4E
REMETREREAE—NE, RAMERBLNFER, FEERATESR SHA-1 X, SEINFREH:

$ git log --abbrev-commit --pretty=oneline
ca82a6d changed the version number
085bb3b removed unnecessary test code
allbef@ first commit

BE 8 3 10 MEMMBELXEBHE—INE Pt SHA-1 B X, 30, 22019 &£ 2 BALE, Linux RIZX
MHEARR GitTH, HMWREHEERERED 875,000 MR, BEtEATHR, LRFER 12 M FRIMEER
iJ-.EDE_‘HEo

XF SHA-1 B9iE %z A
TEAREMIINECEEETEREIR N AENNRE SHA-1 BEEE. ARE?

MRMENACERRR T — MR, ERZANED FR WK SHA-1EHER, Gtk
REZNRWBIEEEFETCERT, TERMSUNZNEREEAN, AREEFERE, W
RZ BRRBEEB TR, (SIS REVEEE.

0 BEXMERLENTEER+SB/N. SHA-1BEKERE 20 7T, HBmE 160 . 2780 M
MPEHEINRA A 50% BEREIM—RAR GHEARNKNAAZ p = (n(n-1)/2) *
(1/2%160))) o 27802 1.2x10"24, thEtR—121212, XEMIK EIVRLSEEY 1200 %o

BHR—TEFABEFTE—R SHA-1 438, SNRMIK L 65 21 NLEERIE, BASVEE
FEFENFED Linux RIZHAE (650 51 Git WR) BHE, HREZRRE—TEKRW Git
CEEE, XFFERENNEAIFERBINR, EEEEE 50% BER~E—R SHA-1
WEAR, XECIRRIZFARIALSIE— M LR ERETFREINFRIRREH RN ERIE
2/

73251H

S AR EIRN—MEIZESER, Be— N0 INTRANIRIS, BARIUEEAEES|BIZIERM Git (s
BEEFERZIZNENR. fl, MEEEE— I ENRE—RIERIINER, Ri& topicl HXZIEMAER
ca82a6d..., BPALUTHGSEEFNN:

S git show ca82a6dff817ec66f44342007202690a93763949
S git show topicT

NRIRBHER N DS MIER SHA-1, HEBEEA—THIFPRE SR SHA-1, {REILUER—
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i rev-parse W Git IHRMITHE, {RAILTE Git REFRIE PEFEZXTRINTANER. EERW, rev-
parse BATKREIEEMAZHBRERITN. I, BIFEE Git IEIKL FHARSE, EREEE
B, (RElLIERIS X LT rev-parse

S git rev-parse topicT
ca82a6dff817ec66144342007202690a93763949

51IRBAE

HIRELIERN, Gt 2ERARE—T3IAAE (reflog) , SIAEERERT &R/ AR HEAD M1 % 5| A
PRgmBNFASE.

{REJLAER git reflog X&EESIHBE

S git reflog

734713b HEAD@{@}: commit: fixed refs handling, added gc auto, updated
d921970 HEAD@{1}: merge phedders/rdocs: Merge made by the 'recursive’
strategy.

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

S HIREY HEAD FrisMIERETEN, Gt MSFXMEEFMEEGIBASXTHLERE, REALLES
reflog #IEFRRNZ BIRRR AL, WRIFEEF CESF HEAD EIRBIBFRIEMAVIRES, RAILUER @{n} kK
51 A reflog FiatHAYERRRIE R,

$ git show HEAD@{5}

REFAUERRX MEEZREER N DX —ENE/UE, Fli, EEIRE master O EFRAHEE
|7 BNMEAL, RATLARIN

S git show master@{yesterday}
MEBRFER master XX TNRIER T MR, XNAERWAEEMRSIAETENEIEER, FILUTREE
REWFLNB ZEIRRR.

BJLUETT git log -g REHEMTF git log MHEXMSIBAEER:
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S git log -g master

commit 734713bcB47d87bf7eac9674765ae793478c50d3

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 -08600

fixed refs handling, added gc auto, updated tests

commit d921970aadf@3b3cfBe71becdaab3147ba71cdef

Reflog: master@{1} (Scott Chacon <schacon@gmail.com>)

Reflog message: merge phedders/rdocs: Merge made by recursive.
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

EBEFIENZE, SIAEERGEETEAMEE, ERE—MERIMFE BE NEEEMIHANBEE. HtAEN
HEEENS|IBEERSMMFEIER, MRFHRE—CENRE, SIBAERTH, RAMECERRLTIR
Es git show HEAD@{2.months.ago} XFSLREEMEET — P MEELVHENBNA=ERITARNE
R—— MNRIFNNZET €FE, BLAERBRFEEMALERIRE,

551/ HEE1E Git iREY shell HEI2R

YNRIRAE UNIX & Linux WE R, F45k5IHEEEE Git ey shell BEIER, ERET
RERMIFNZIERX, MEtATX,

#5518

B IARZ —MER— MR AR, MRMRESIANERMLE— A BHFF) , Git IFEBETNIZSIA
B E—PE3. RIRIREIERAER:

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

fRAJ LAEAS HEAD REEB E—MER, 2 “HEAD BIRIER”

220



$ 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’

7£ Windows _E35 X B F1F

£ Windows By cmd . exe 1, * B—MEHFN, BLFEEXINR. MEIURNEEHER
RS RARESISH:

i

$ git show HEADA # 7 Windows EFETI(E
S git show HEADAA # BILL
$ git show "HEADA"  # AJLL

fRBETLFE A IEEARII— T RIEPAEE B—1 4R ——FI90 d92197012 &k “d921970 BYSE =4
X RMEEFRERATEHNRR, AAGHERZAEZIRER. GHRXNE-RKREXZIIREHISAED
% (BEAmaster) , MEB-RERZMAAEHNZZ (B0 topic)

S git show d9219704

commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 14:58:32 2008 -0860

added some blame and merge stuff

$ git show d9219708+2

commit 35cfb2b795a55793d7cc56a6¢cc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date: Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes

FH—IERRESRRNGER ~ (BRS) » FEHFEEAE IR, EIt HEAD~ M HEAD* BFMBY. MK
AETIREREMBFHA R, HEAD~2 FR "F—RIEXWE-—RERX" , e “HRREX —Git 2R
TERIRFEE RURERENS AV B —A3R3L, i, EZAIRIFIHARRZFAER, HEAD~3 FiE
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$ git show HEAD~3

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -06500

ignore *.gem
WEILAG B HEAD~~~, thRHE —RIRRZAIE—RIBIZME—KIER:

S git show HEAD~~~

commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem
R AT U SR MEE——RAI LUBE HEAD~3/2 SREVS ZHIS I ANE ZRERX (RIFER— 1 &HiE
) o
R Xd

MELFSMARRRER, MEREENTER—EXENRR, HBRERZIXEN, XWEBIRYI
THER, RAURRRKERAER XD XEEMPLERREREHEENZ? 7 BE-A

W=

REANERRRXEEEEN R, XMIEERLIL GitEHE— M ZPRMAES — M PR, fl
M, REWNTIERFAE Example history for range selection.

A <+— B <4+— E <+— F

™

© <+— D experiment

Figure 137. Example history for range selection.

REEEE experiment 7 X PR EMLER I EAREEFH N master 7%, FRAJLUEA master. .experiment
FKik Git BRXERR. WHE “T experiment 73X FAMATE master 7 ZHHVER o AT EHIFEHEEA
T, BREAT REEPRINENFERAEELAENEE, FIUER:

S git log master..experiment
D
G
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RiE®, INRIFEEEE master DEXHMATE experiment DXHHIRE, MREEX S ZENA,
experiment..master KE/R{E master D XHPMATE experiment 93X FHIRIT:

S git log experiment..master
F
E

XE]LALLREREF experiment DX IRMERMHHEEUREEFREREHNAST. S— M ERNTIREEEMRE
RHEIXEIZIREIAS -

$ git log origin/master..HEAD

XML EHMEEMHEFI D ZPMAEEE origin FHIRR., MRIFHIT git push HFEMRHHFIDZIETE
IRER origin/master, B git log origin/master..HEAD FriaitH IR R TR S WIE M T inARSS 25001R
o MNBRIREBTTHPFMN—B, Git 2EXMANHEAD, 80, git log origin/master.. Bt 5z Hifl
FHERNER — Git £/ HEAD SRAE B =M —i4,

2R

WRIEARGFA, EERAAEZEER N ULND XA EREMMERNET, HNEEMERIEHRES
AEREDZTRHN—, BERAEMRHAFINDZ L, Git RAIFIREEESIARINL » FRFEHE --not RIEERMFF
FERXHESEFNDZ. ETI=10<2FNEY:

S git log refA..refB
S git log “refA refB
$ git log refB --not refA

XMEEREA, AAMAUEEAFEEEIHIGIA, XRNRIEEZL AR, i, FBEEMRE
W refAS refB BEREBERAHK refC BEMIRR, RAIERUTERS— 1<

S git log refA refB “refC
S git log refA refB --not refC

XM T — N+ DRBAVBITEARS, (FAILUEBIEREEMNNZEGS THERA,

==
RE—MEFEENXENEFIEEIR= R, XMEETLUAREHENSIE 2— 88 EBXAHRE RN SR
o BEEZEIWNAGFHANRIZASE, MRIFIEE master & experiment FEESHEREZHELEIR

A

3%, {RETLATT:
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git log master...experiment

$
=
E
D
C

XAEE log RAHRIFRELE—#, EHTAMERIIES.

XMIBEHET, logSH—MEASHE --left-right, ERERESMERIIRLFH—MNNDZ, Xk
by L AR B NS B

git log --left-right master...experiment
F

vV V. A AN U

E
D
C

BTXETR, AL+ A EMEERNR Git BETHIRER.

XENETF

EFHHRWINRER Git S T UIEEBRIE XGRS EB O HE IR, HITERBHT REXHE, FEXLNR
HEER D NETIREMARERE—RRA—MERN, XM TARIEEER, BEXMHAR, ATUBERRE
REZEIMITNTEE, ANtUSEEMALREESHIENREREZEZ, WRIE{Tgit add BER -1
HE --interactive kW, Git FEHFN—ITREARIHEN, EREMUTENRA:

$ git add -i
staged unstaged path
1: unchanged +0/-1 TODO
2: unchanged +1/-1 index.html
25 unchanged +5/-1 lib/simplegit.rb
*%% Commands ***
1: [s]tatus 2: [ulpdate 3: [r]evert 4: [a]ldd untracked
5: [platch 6: [d]iff 7: [qluit 8: [hlelp
What now>

AU NS UMTREERENTEER TEEX —EAX L5 git status ZHEERERS, EREH
PAIRE—L, ERIEFNEIIIELEN, KEFHERIIEANM,

EXRXIFERE “Commands” s<Xig, EXEREIUM—LETE, QFEEXSH. BUEEEXH. BEFX
HFE—&R D ANARBEERHIXF. EREFRATHIX,
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BEESIHEEXH

SNRTE What now> RFIERA UK 2 (Ff) , ESRIMEEHFMXMG:

What now> u

staged

1: unchanged

2: unchanged

3: unchanged
Update>>

unstaged path
+0/-1 TODO
+1/-1 index.html
+5/-1 lib/simplegit.rb

EE 77 TODO 1 index.html X, FILUGAERE:

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

BOAXHRIEN » BEREEFHXERSHEF. WR7TE Update>> IRRFFENANEAREH EiEEZE
%, Git B EFZANEERAIXHF:

Update>>
updated 2 paths

*%% Commands ***

1: [s]tatus 2:
5: [platch 6:
What now> s
staged
1: +0/-1
: +1/-1
3: unchanged

IMEATLLEE TODO 5 index.
E1Z TODO X4, fER r %3

4: [a]ldd untracked
8: [h]elp

3: [r]evert
7: [qluit

[u]pdate
[d]iff

unstaged path
nothing TODO
nothing index.html
+5/-1 lib/simplegit.rb

html X4 BEEWEFM simplegit. rb XEFERWEF. WRXNEEEUE
(HHCH) T
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*%% Commands ***

1: [s]tatus 2:
5: [platch 6:
What now> r
staged
1: +0/-1
2: +1/-1
3: unchanged
Revert>> 1
staged
* 1 +0/-1
2: +1/-1
3: unchanged

Revert>> [enter]
reverted one path

BREE GIUIRT, JUBRRIES

*%% Commands **x*

1: [s]tatus 2:
5: [platch 6:
What now> s
staged
1: unchanged
: +1/-1
3: unchanged

MRBVEEEFEHEFRENEA,

RETENEFXR. XR{RE
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[u]lpdate 3: [rlevert 4: [a]ldd untracked
[d]iff 7: [qluit 8: [h]elp
unstaged path
nothing TODO
nothing index.html
+5/-1 lib/simplegit.rb
unstaged path
nothing TODO
nothing index.html
+5/-1 lib/simplegit.rb

JHETF TODO X4 :

4: [aldd untracked
8: [hlelp

3: [r]evert
7: [qluit

[u]pdate
[d]iff

unstaged path
+0/-1 TODO
nothing index.html
+5/-1 lib/simplegit.rb

A H

BILERAdE 6 (R5) <o

ESETREEXHN—IFIR, ATUMIERE
BSITIEE git diff --cached JEEARML:



*%% Commands ***

1: [s]tatus 2: [ulpdate 3: [rlevert 4: [a]ldd untracked
5: [platch 6: [d]iff 7: [qluit 8: [h]elp
What now> d
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">

~

BOREEAHS, TUEAREXFNEL KB TEEE.

EEFEHT

Git BRI AEEFEX G ES D Bla0, WRTE simplegit.rb XHFHR M T HAMEEL, BREEHFHEPII—
FEHE—, Git IFIREMMTER, N LE—T—HFNRXERRTAP, WApH S5 *T) o Git ZiFRIMR
BERIEEWEXM; AR, WEBEEXHNE—TH7, EBZ— M HERXAXAHARMEEBES
=Fell:

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,g,e,?]?

XEBRZED, WA ? 2RFAEAUERNSSTIR:
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Stage this hunk [y,n,a,d,/,j,J,g,e,?]? ?

y - stage this hunk

n - do not stage this hunk

a - stage this and all the remaining hunks in the file

d - do not stage this hunk nor any of the remaining hunks in the file
g - select a hunk to go to

/ - search for a hunk matching the given regex

j - leave this hunk undecided, see next undecided hunk

J - leave this hunk undecided, see next hunk

k - leave this hunk undecided, see previous undecided hunk

K - leave this hunk undecided, see previous hunk
s - split the current hunk into smaller hunks
e - manually edit the current hunk
? - print help

BEBLITALBAN Y 3 n RERZSEEFE IR, IR, EEHEXHRNFMENIENZEMER
BRE—TMXRUBIFEBEAN. NRMERAFFEXHEN—H2, REWH ARG TEXF:

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 XfFBREREH, CETHETFTREFSETITANE R, BEMOMEET XX
EXBY, AILURHRRENAMEIAHFHIETT git commit R E D EHFHINXH.

WA URKERBERFIMERX IO X G EF——a UIEMLITHER git add -pH git add --patch
RIETHEERR S,

E—Pi, AILUER git reset --patch (s SMIANTIRILRE P EEXH, BiL git checkout
--patch B8 EEPIEXMES git stash save --patch SSEKBLEENH. HITESEEMX LR
SHERERAERTHRELZEMAEE.

I}'I he

g5 aE

A, UREREN—59 LA T—BRERE, FraREHRENTBILORS, TXAHESHRES—
Ny B —EINERE, FES, MRERNENTS) X — ST — RN TR —RiEs, 3

XN RFEMERZ git stash &%,

i (stash) =BT EERIEAPRS—BNREXHRERSEFNNE—AERRTRIERRER—
ML, MR UEEAMEERNAXENE (BEEFRANDZLE) o
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iF#F git stash push

#E 2017 £ 10 A T8, Git MR EHITTTZITIE, ZITIEHFAT git stash

save 7%, ZLUINE git stash push@$, EEAR git stash push 5INT I EE
t’ EH BRIEFISE BOET, MALARP git stash save R¥&HF

git stash save A=RMRFHESK, FIUREIEOERATRTL. AIIREJgEEETEE]
push RIREVHTIIEE.

T E

AT ETFCRE, MEEHNRBHL/LNXMG, ARATUEFEERN—1 5, MRIETgit status, A
BRI A EIRPIRES:

$ 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

MAERBEYMRS S, EREFEERTZANIE; FUCEER. BN XE& L, 517 g9it stash
3¢ git stash push:

$ git stash
Saved working directory and index state \
"WIP on master: 049d678 added the index file"
HEAD is now at 049d078 added the index file
(To restore them type "git stash apply")

AILEITEERET#T !

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

LB, fRE] AR D SZHEEMMS T, REEBREH#EER L. EEEBENARA, JLUER git stash
list:
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$ 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: 21d806a5 added number to log

FEALF, BRNZEIRCE, FrRERET = D RERICEIE. AJLUBIRK stash ss LRI BIR R &
AEr SR IRNIRICRA TAFER A git stash apply. MIRBENAEA—NERNCE, FJLLBEE
FIEEE, BXMF: git stash apply stash@{2}, WRFIEE—MCHE, Git INNIEENZFITAINRE:

$ git stash apply
On branch master
Changes not staged for commit:

(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working
directory)
modified: index.html

modified: lib/simplegit.rb

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

A AEE Git EFELR T HIRMREFICRBUERIX . EALS, SZRXVACERE— M TENIEER, #
BERRENAEREFCHAENDS . HATRUABE—TMTENIEER, NEBEVAEIFE—Z 716
NAE. AUE—IMDX ERE—NCE, TRESZ— 9%, ARZHENNAXEENR. JNACRE
N TEERPHEAUERASREXNXE—UNREERARATETAMVA, Git IFEEH AR

XHEREIRERNA T, BRZAEEFENXGHINSEENDRE. BEPHFNIE, BIAEA --index EITRIE
fTgit stash apply &%, RZHERNAEFNENR. WRELBIEFMT, BAMRKLEZEIFERNUE:

S git stash apply --index
On branch master
Changes to be committed:
(use "git reset HEAD <file>...

to unstage)
modified: index.html
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working
directory)
modified: lib/simplegit.rb

NARMR 2 RN AR TE——E#Hk EEB e, AILUETT git stash drop i1 EREEBERRINCREAR
FRBRE!
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$ 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: 21d806a5 added number to log

$ git stash drop stashe{o}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

WEJLUETT git stash pop KNAICEARILZEIME LINEE,

M=y 81 = 1 fE A

BN EENTHEEWMREER. F— N EEERTHNIEDNRZ git stash &8<H --keep-index &, T©&HIF
Git MYELEFEEEENAR, RNEERE(MREERSIF,

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

—NEBERCERMN BB ERERICERER XX G — IR R . BIAMERT, git stash,\z:\)”*‘i?JlE,
1@&*!]%’*7?5’] BIRE X, WRIEFE --include-untracked B¢ -u £, Git WS EEAIKRELREXE, A

M, ACRPESRRERENXXAHNATZE SN B (Xt BFIMESBERIXM, BfER --all% -a
pri i

$ git status -s

M index.html

M lib/simplegit.rb
?? new-file.txt

S 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
$

R, MRIEET --patch iR, Git FRBAABEINERNRA, EREXREMIRRMLE AR
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. MELHFEREFELFERF.

$ 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}")
+ 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

MIZE B —1 5732

MEME T —LTE, BEBERILT—2)L, RARBEETEMNOSZ ETE, EEFHNBAIENTRESE
o WMRMAZHEANNERNXE, FEFE—TMEHARHAEFEAT, NREBE—EMRIEIUER
BRI EAIE SN, BJLETT git stash branch <new branchname> LUTIEEM DX ZBE—N D
¥, MECE TIERFTENRR, EMESRNBAIE, ARENARNEEFIR:
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§ git stash branch testchanges
M  index.html
M lib/simplegit.rb
Switched to a new branch 'testchanges'
On branch testchanges
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified: index.html

Changes not staged for commit:

(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working
directory)

modified: lib/simplegit.rb

Dropped refs/stash@{0} (29d385a81d163dfd45a452a2ce816487a6b8b014)

XEENDXBMMET BT EHSETER—MREFHBIER.

RIETAR
WFLFERF—ET XM, FEMNEETTEMRBEMR. git clean HLHEARTX MM,

AETFERE-EELNERE, bR ATBRASHIIIMETREERNARRA, WENTEIT— TR
BMmBkRZ A S

MEZEEMEAXT G, AANERKITANIIEERPBHRRREERNX 4. MRFREEET, FBEF
—EREIRERIBEXAHNAT, —MNELENETUEETT git stash --all RBRE—HREHFRERX
o

fREILAER git clean S EMMURNXGHESEIEER. FRAgit clean -f -d BLEBBRIERR
FARRERBENXHEURTHFER. -f EKE 9@l (force) ” I “MEERR , FHATCEEGItEER

= clean.requireForce RBEHIEE N false,

MRARBEBFEF MM A, FJUER --dry-run & -n EIERETHS, XBWE “MW—RRIAREF
RGE BIRAA"

S git clean -d -n
Would remove test.o
Would remove tmp/

FINBERT, git clean s REBIFREE BRI KREEXH., EA5 .gitiignore SREMZARE S HRAYIE
RN GBI EIR. WMRMMBBERRILE Y, AT H—rEeT 2R EMERFIEREE
HRRHY .o XM, BILLILA clean S5 18 AN— -x &I,
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$ 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/

WRAHE git clean B RMMH4, 7 -n N -f REEMZAIESEELA -n REITEMNEKLE, S
—PNNOVRIBE RN AREER -1 3¢ “interactive” 1RIEFKIZITE.

R UREENETT 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>

XA TR U3t ES— M XA E R s ERIFRRIET
E—MEENBRT, URFERINENA L Git BN ITEER. MRIFGHFELIES

RPERISET Hith Git €F (FIRERFIEIR) , BARMER git clean -fd ZZIELH
FFXEER, XMERT, (REEMLEE A - EDHRRIE,

ZETIE

Git BAREBRA LM, BEFARHE KN, MRIMFMERFN ENEMAIREZNTIIE, HEBERIERR
EABHIEMRBETAERIE, GitigftT /L@ GPG REZMEIET RIS

GPG 7748

B, EARERZMIRREEREE GPC HRETAZEH,
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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

MRMELZERE—NEH, ATLUER gpg --gen-key Ep—1

$ gpg --gen-key

—B{RE— AU ENFE, ATLUETIRE Git B user . signingkey ETREE,

S git config --global user.signingkey 0A46826A

ITE Git RNER M B AR EZETE 5IR.

BERE

NREZIGEW— GPG AR, AILUMEREREZBNNINE. FIEREMNIZER -s K& -a BIA:
S git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for

user: "Ben Straub <ben@straub.cc>"
2048-bit RSA key, ID 800430EB, created 2014-05-04

NREAMIE LIETT git show, RBEFFH GPC ERMEE/EHE:
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$ 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/@9PfE51KPVPlanréqiv4 /Ut
LQxfojUWilLQdg2ESJItkcuweYg+kc3HCyFejeDIBw9dpXt00rY26p05qrpnG+85b
hM1/PswpPLuBSr+oCIDj5GMC2r2iEKsfv2fJbNW8iWAXVLoWZRF8BBMfgX/YTMbm
ecorc4iXzQu7tupRihslbNkfvfciMnSDeSvzCpWAH17h8Wj6hhgePmLm91AYqnKp
8S5B/1SSQUEAjRZgI4TIexpZoeKGVDptPHxLLS38fozsyiBQyDyzEgJxcJQVMXxVi
RUysgqjcpT8+iQM1Pb1GTHR4XAhuOgN5Fx086PSaFZhqvWFezJ28/CLyX5q+0IVk=
=EFTF

commit ca82a6dff817ec66f44342007262690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date: Mon Mar 17 21:52:11 2008 -0700

changed the version number

ISIEAREE
B — M EEMGRE, AT git tag -v <tag-name>, XN@<${ERH GPG RIIEF R, N T IIILRE

IE.%IﬂE, EEENLRFEERRIARET,

$ 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

MRKBEEBENRQH, BAMBIBERMN TEAIRA:
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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'

EERR

TERMMRAR Git B (vI.7.9RIULE) , BAUEBENPARR, NRENFHREMS MWEREZIRIERN
BaiE, FMEEMNIAZEM—" -SE git commit #5<,

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 BHE— --show-signature EIMFKEE RIWIEXLEZZ,

$ git log --show-signature -1

commit 5c3386cf54bbabal33a32da706aa52bcB155503¢c2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID 0A46826A
gpg: Good signature from "Scott Chacon (Git signing key)
<schacon@gmail.com>"

Author: Scott Chacon <schacon@gmail.com>

Date: Wed Jun 4 19:49:17 2014 -07600

signed commit

HIh, WEILIECE git log RIVIEEAKREINEZHRKENILL %67 MIVFIERHFo

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

XEHNTAIUBNREREARERZEZEHENE, MZAREFZE,
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7 Git 1.8.3 R LAGHIARASH, git merge 5 git pull AJLU#EA --verify-signatures
RTRIGEHIEL G BIEH S GPG BERIRR.

MREAXMETIREH T ESREZRNEVVRINI XN, GHFIIER.

S git merge --verify-signatures non-verify
fatal: Commit ab06180 does not have a GPG signature.

MREHESHABERNERIRR, GHBSRETAENERCELRET T AR IHRE M,

S 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(+)

WA LA4E git merge SN -S ETREZB CERNEHIER, THHHIFER T WIERESHI I XM
B TMERXHAREBNHEZERRERNEHIER.

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
SENSSRLRE, ERNFATEESNTERERERE, MERBREAKFNES— N ABRRINETXE

e MEERH, MESHAXRENBEPEMAREHBERNREETRR, EXRAEZEMNVELEREE
—EB2a1, WRIFTEIER GPGC REBHHRMNIFA,

2R

T eEENABESZ), MEEFTEEN —TRYUEENRRAXEEXY, HEET—NHENEER
SEo Git IR TR ME AN T ARREM M ERIEEREFRSABMRER. FITRERENE—T,

238



Git Grep

Git iRt 7 — grep &<, RAILURAEHMMRERFHE. TEER. EERSIFER—NFRHHRIEENFE
o MM Git =FFRARBHERIFAHIF-

FNBRT git grep SERMMITIEERIIX . F—MTEE, FALUESE -n 3 --1ine-number EINEX
R Git HEMLETHITS,

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:826:struct tm *gmtime_r(const time_t *timep, struct tm
*xresult)

compat/mingw.h:206:struct tm *gmtime_r(const time_t *timep, struct tm
*xresult);

date.c:482: if (gmtime_r(&now, &now_tm))

date.c:545: if (gmtime_r(&time, tm))

date.c:758: /* gmtime_r() in match_digit() may have clobbered
it */

git-compat-util.h:1138:struct tm *git_gmtime_r(const time_t *, struct tm
*);
git-compat-util.h:1140:#define gmtime_r git_gmtime_r

frTY EEMNERERG LTI, git grep EXIHAEHEHTBAVEDL,

BN, EREITENFRA AR, fRAEILAER -c 80 --count IEIRIL git grep MWEBIANESR, HPNXE
RERLEEELEFFENXG, UM XHREET Z DL,

S git grep --count gmtime_r
compat/gmtime.c:4
compat/mingw.c:1
compat/mingw.h:1

date.c:3
git-compat-util.h:2

MRIMERERF RN LT, BBARTLUEN -p 8 --show-function TR ERE—PLERNFRF &
PRIERY TS JRERRER
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S git grep -p gmtime_r *.c

date.c=static int match_multi_number(timestamp_t num, char c, const char
*date,

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)) {

date.c=int parse_date_basic(const char *date, timestamp_t *timestamp, int
xoffset)

date.c: /* gmtime_r() in match_digit() may have clobbered it */

WPRERI, date.c XEH#I match_multi_number flmatch_digit A PMREEIERT gmtime_r HIFE (F
=NETRHLERZFIRTNFRFSR) o

RIEALUER --and ITEREEEXNFRRAEAS, THRET S NLEHNER—XETH, b, HINBE
E7EIRRRA 1.8.0 W Git REBEFREX TEEREE “LINK® ZE “BUF_MAX" XWIMEMFEMNT (XE
FBET --break #l --heading EIRERMEFEMEZ FIE) o

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)

v1.8.0:environment.c
54 :#define OBJECT_CREATION_MODE OBJECT_CREATION_USES_HARDLINKS

v1.8.0:strbuf.c
326 :#define STRBUF_MAXLINK (2*PATH_MAX)

v1.8.0:symlinks.c
53 :#define FL_SYMLINK (1 << 2)

v1.8.0:zlib.c
30:/* #define ZLIB_BUF_MAX ((uInt)-1) */
31:#define ZLIB_BUF_MAX ((uInt) 1024 % 1024 % 1024) /* 1GB x/

B F—LEERRERG LM grep M ack, git grep LE—LEMNMRR. F—MEEREFER, £-E
RN U B RTEER, BAIUEREEN Gt EL—1FIFH, FEME—DIBRER Git R
hEH, MAEIRRHBIRRA,
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Git BEEH

FIFRABAER —TE MR , MEBAER T4 IR ZEHEIIAN. git log nLETZBAKNIAR
B EREER diff WRBRILEIE M ERIRSS.

Fan, WRFAEEFHRE] ZLIB_BUF_MAX BERMTABHZES IR, FANITATLUFEA -SEM (£ Git AR “#80%
# (pickaxe) ” &) RERIIEAMMIPRZFRTBIRE.

S git log -S ZLIB_BUF_MAX --oneline
€01503b zlib: allow feeding more than 4GB in one go
ef49a7a zlib: zlib can only process 4GB at a time

NRFEANEF XL diff, FHITAIUBIIE ef49a7a XMEREINTEE, HETE e01503b XMERHH
fBeRT o

NRMFBLFIEBHNER, (REILUER -6 ETRERENRERIER,

TEHEER

THERRRS—MEAERHEEANAEIERIE, £ 9it log/B/ME -LERBEIRAR, ERUETRA
B —1THE - REBAE,.

BN, BIgFATEEE z1ib.c X' git_deflate_bound” REME—XRTE, HKNTAIUAITgit log -L
:git_deflate_bound:zlib.c, Git&=HXXEXMREIEE, AEEKRALIER, HEETRMEEEIE
Z2E—RHNTEXNRAF T,
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$ 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: zlib 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);

+}

+

R Git AT EHMFILAIRRS PR HEFE, RATURH—MENRER. Fli, X ep<SH LY
2%MAK: git log -L '/unsigned long git_deflate_bound/',/A}/:zlib.c. {RBATLURMHETT
FE—EEITS RIRGERNRE L,

EEMHE

WEIHR, 726/ Git B, (RElgeBBRITIRRAE. Git REN—RBEARERENZIHBIRE. (RAILTE
REFEXNBRRATREMLESH#H AR, AILUEE git stash RKREFRSHELENEIE, WAIUEEFESR
RERNRZMEENUS B NAREN—1F, XA RATIRZNINE, ATRRZFIESTIERX M,
RREXEBRZHD, WTEMBHRREX—ER TN ITERRSMAHRZZA,

FEATH, RAUFRNATEAXETE, XFEESMADZIRBTIERRISIRAIR A LFNIRFr I ER H
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TR Z BT BHEX B TIF

Git NEARNZ—=, BT REPERSIIERAMBY, FULIREI E43#t BEESHEIC

t’ Fo AM—BEETIRHIIE, BTeRHz—MOFT, RIHMIERDHNIEHHITENR, &
NN ZRHEER TIEMANRAER, M=, ENERIBEHEESHMANZZAE, N
SRR TF.

(BEmRE—REEE

R RERIE—/RIZXFIRE B PR BIE DA LR AR F P& E R — WTFRISE—RIESS, REFREHA
HEE. BREMEHRERESRS, WEBIRM. BIRIUESSUFRESIRRZKLFHIAR,

MR, MMRABRBEBHRIE—RIRERNEREER, BAREER:

S git commit --amend
FTEXFHTERBREANEREEHNIRIESPEMFENR. SEREHXARERG, RESRSEENG
HEREEEAFRRY, ESRAHNRE—RIRER.

F—HHE, MRMEEEREERIRRNERAR, BAREREMN:. BFLFBEDNLNENR, FEFE
{1, #AIGA git commit --amend LUFTEVBUHSRVIREK B 2R EMNRE—RIER,

ERAX M RIGHNHERE/ D, EABESATIRIH SHA-1 KR8, BRUF—NIHNEE——INRELE
ETRE—IIRZMAEEIEE,

1E#NEEIIER AT REF BIEHMER 1B

YIREEA—RIRRE, AJURRMERRZERSMRERAR. MRIKMEH TRINWAR, AP
AWNFEEEENRRE R URIER GRS,

<Q H—HHE, WMRIMEEHNEDFHN WERT —PERIHFN T —NSICEFHXHE) , B
AZERRRERAEN, RRABEHEN, EEFE(N], ARBIUTHLIERTUENSR
HEARA TIRPA

$ git commit --amend --no-edit

ST RXIER

AT ERERRAEPRIZNIER, BAERAEERNTH, Gt ZEE—THZEHREIR, BRAIUERATAET
BRTE-RIURER, ETENRKE HEAD MAZREBIEIZ— M ELE. BIXEAZETAR, AL
EEMREERNRREFL, ARERER. FNXASMIERBMIIER. FATLUBEZLS git rebase BN
-1 EFRR B TER, YIEERBESZAZMNGE, XALEE Sk SRBELETARIIFRM

28

g0, MRVEBEAREZRIERER, AEPBARRFHNES—TMRERXER, BFEREEANRIE—RIEHY
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RIFRVENBEUE#RLS git rebase -i®<%, BIHEAD~2% 5f HEAD~3, ig{¥ ~3
ARELVRA S, AAMERAEBENRE=RIER; ERERXMLEIEE T UATHINRIRER, BIMEEEMIERMNR
b

R

S git rebase -i HEAD~3
BHRIEEXR— 1M EEGHGT——TE HEAD~3. .HEAD SEEMNE—MEN TIRREEMNRXME FIEES Btk
55, FEIRMEFEEHEIPRIRS B[R ——XIFME=E—REENR A, EmEt AR,
IBITXN L REX S HRESE FAR—MERITIR, BERGTEXE:

pick f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

# Rebase 710f0f8..a5f4a0d onto 710f0f8

#

# Commands:

# p, pick <commit> = use commit

# r, reword <commit> = use commit, but edit the commit message

# e, edit <commit> = use commit, but stop for amending

# s, squash <commit> = use commit, but meld into previous commit

# f, fixup <commit> = like "squash", but discard this commit's log message
# x, exec <command> = run command (the rest of the line) using shell

# b, break = stop here (continue rebase later with 'git rebase

--continue")
# d, drop <commit>
# 1, label <label>
t, reset <label>
m, merge [-C <commit> | -c <commit>] <label> [# <oneline>]
create a merge commit using the original merge commit's
message (or the oneline, if no original merge commit was
specified). Use -c <commit> to reword the commit message.

remove commit
label current HEAD with a name
reset HEAD to a label

If you remove a line here THAT COMMIT WILL BE LOST.

#
#
#
#
#
#
# These lines can be re-ordered; they are executed from top to bottom.
#
#
#
# However, if you remove everything, the rebase will be aborted.

#

#

Note that empty commits are commented out

FEEIRNERENTESEARN log i<, XERXETHINFZERN. BT —Rlogm<, RBFIX
X AR ARG
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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

ABRHPNRFET. RERATEKMT—INERSETHMAR. ERSMRESSITHIEEMNIRS (HEAD~3)
Fa, MEEITFHRRERS—MERSIABEN. ERRIBNMARSEMNIIELE, AABEEFE—TF
EEEN,
MBEEHARILEFBEMBEBINEE L, EBATXNERN, RREFFRESRNES —XIRRAIERN
‘pick’ 2R ‘edit’ o flE0, RMERE=ZRRERER, AJLUGTEXFHENRSM:

edit f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

YEREFHERHHRIESRN, Git BAERZFIRFNRE—RIER, BIREOSHLITHERUTESR:

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
XS EMRM S IR RIZMT 4. A
$ git commit --amend
BERRER, AERYRES. AF, BT
S git rebase --continue

XN LR BB RINAMESR, ARMTH T . MRFEFFLE—LBY pick 284 edit, FEES—
B edit IR LEEXLEF R, §—R, Git B2FLE, IHRMBER, ARHEETITH.

EMHIFR3E
WA UERAREAEERENHFHTEBIMHRRE. MREBEBIR “added cat-file” RRABEAFZING MR
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SZEINBINRR, BT LA EE BRI XA

pick f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

CONPE N

pick 310154e updated README formatting and added blame
pick f7f3f6d changed my name a bit

SRFHBRERIERN, Git BB D X FHRXERIIMNRIER, WA 310154e ARNA f7f3f6d, REF
Ibe BRERTRBERRMINFHTEMZFRRT “added cat-file” 3,

E4EHR3E
EIXERTETE, WA ERRRERR—RRNRST. EEEEETFHAAHTERNES

Commands:
p, pick <commit> = use commit

r, reword <commit> = use commit, but edit the commit message

e, edit <commit> = use commit, but stop for amending

s, squash <commit> = use commit, but meld into previous commit

f, fixup <commit> = like "squash", but discard this commit's log message
x, exec <command> = run command (the rest of the line) using shell

b, break = stop here (continue rebase later with 'git rebase
--continue")

# d, drop <commit>
# 1, label <label>
reset <label>

H H HHHHHHH

remove commit

label current HEAD with a name

reset HEAD to a label

merge [-C <commit> | -c <commit>] <label> [# <oneline>]
create a merge commit using the original merge commit's
message (or the oneline, if no original merge commit was
specified). Use -c <commit> to reword the commit message.

If you remove a line here THAT COMMIT WILL BE LOST.

#t
# m
#
#
#
#
# These lines can be re-ordered; they are executed from top to bottom.
#
#
#
# However, if you remove everything, the rebase will be aborted.

#

#

Note that empty commits are commented out

g0R, $8E “squash” MARE “pick” I “edit” , Git FNAMEBNERHEGHIEREEE—E. FrLL, i
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REEX=REREN—MER, BJLAXFFHECRBAR

pick f7f3f6d changed my name a bit
squash 310154e updated README formatting and added blame
squash a5f4ald added cat-file

HEREFHBRHHRIESRN, Git MAMEN=RERARRITREIRIESPREH ZRERER:

# 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

YirREFEZE, FAE T —TMESRZ R EXNEHLEERHER,.

3R

HFD—MERSREXMER, RARZAME D EFSIRREFTRIMPIRRENESR. i, RIGEER
DERRZWPEIOIRRE, BERERDARRIER: £—1 “updated README formatting” , 554
“added blame” FAEREFRAH “updated README formatting and added blame” . A LUET &2
rebase -iMIMIZASSRMEIX S, KEIRDHIRZAIESEHNA “edit” :

pick f7f3f6d changed my name a bit
edit 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

RiE, YHABMENEGSITHR, EERMER, ZEWEENBENR, MNFEIERIURIER. HFREFHEESR
15280Y, Git HFIFEIFIRAPE—MERMIRIER, WAFE—MER (f7f3fed) , MAFBEZMER (

310154e) , REILIRENTSIT. BBE, AJLUBT git reset HEADA — R MERHIEEAESE, =
IR B SECEIR IR R H B BRI REF,. UETUEFEHRERIXHFEIT/INMER, AEHTRTIETT

git rebase --continue:
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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

Lo I Vo Vs B Vo Vs I Vol

Git T AP NARE—XIER (a5f4a0d) , HFLIBRELRFRGXFE:

$ git log -4 --pretty=format:"%h %s"
1c002dd added cat-file

9b29157 added blame

35cfb2b updated README formatting
f3cc40e changed my name a bit

BRGRIE, XL TFIEETIRFAERM SHA-1 IREEHM, PRUBHRTIRPIRERESEHEIXZCE
&

R gEm: filter-branch

BER—MHEREED, MRBEEIMANS NG RERRIEATUERE——FIWM, 2BERIREIHRTE
AL ME—PMRREPBIE— XM, XS filter-branch, EAURERERRENIREK, BRIER
MBI SA AFH BEMAREETERASNITERIMNIE, SWFRTNYEERE, A, edMUR
BR. MBEZFIANNERNAE, XHEMFETEESSERAMANERE.

git filter-branch BRZMEM, TBHEEFEREREERHE. FEZEFER git-
filter-repo, Bf— Python fiZs, {BLEKZEEA filter-branch BIREFRR, ©
HEEEF, ©RSRFRIE R4 https://github.com/newren/git-filter-repo $XE¥,

ME— MR PBBE— XM

XEBRE, BEAHEOMBEE git add . BRRT—MERNZHEFIXHE, REEMFIEMAMBR. FIEEMA
IR T —MEE— BB, RAMTEEFENE, filter-branch 2— 1M ARESAFRIBERMER
AENTIRE, ATMEMERAEHEE—IUM passwords. txt BIXH, AILUER --tree-filter &M
¢4 filter-branch:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cfB4e7c5686a9cb838c3f36a8cbbadfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

--tree-filter EMEKNEI ENE—MERXGEBITIEENGTAGEMRRER. TAFIH, FMAE—
REBHPIEFR T — P OUIE passwords. txt XY, TREREFT. NREEBRIEBARINRESRED
X, AL THEM git filter-branch --tree-filter 'rm -f x~' HEAD B9&<,
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REBAUER Git EEWMSIRARB D 55
BE—MFREERE— MR D TP HE, RAEUMMRAERAERZEIEERN, AfLEEE naster 9
F. ATikfilter-branch EFAE DX LiE1T, AILUATSSEE --all %I,

E—TFERBPMVIRER

RIEEEMNS—NERIEIZHIREHFEN, HEBE/LNEEXHWFBERE (trunk. tags HFF) . MNMRBEL
trunk FEREAE—MEXRHFIBRBE R, filter-branch el AESBRABAM:

§ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0@bf61e41a27326cdae8f09fe708d679f596f (12/12)
Ref 'refs/heads/master' was rewritten

MEFMBMERBRE trunk FERT. Git SEMBMRIAIBEARIEF B RAVIESS

R EchHpFEhit

S—TEINBEEEEMABIENSIZIET git config RIEBEMMNE FSMpFEMLE, HERBEFAFE—
518 # B CRFR A (REY TIRERFE U S RBY D A BRFE b, ERIBTZT, MRt ALUEE filter-branch Kk—
RIS MERFRIERFE UL, FE/IVORIRRERE CRIBRREMIL, 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

XRBHHESE—MEXRESIREVHEREA, FARRKEE T ENRIERR SHA-1 REHM, XTeLR
EEIRBIASEFRIE— MRS SHA-1 RIEH, MR R EHBLEILECHRFE LAY 3L,

ri=
EH5IEE
EHETREZWVHNTARR], EI1ERIT—T Git# reset fl checkout 85, 7EYIBH Git&p<H, XD

ERILAEZR. ENRMRZEE, MUEERZRMNEEEEMEFEHGYHIZAEN. WX —r, ]
Fo R — i 2B EL AT,

=R
2% reset fl checkout MRETTA, BRBL Git NBALER (SHENNSEIER) REBZHARHM.

W AERNIXENLFEERR "XHNES" , MARERENMIESE. EREBITRIIBERAT
SR, FERMNAENENERERNARIEE, )
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Git fEA—1 5%, BRUEN—RRIREREEHEUX=RINATY:

LS| &

HEAD EF—RIRRBIIRIR, T—RIERXHIRE R
Index FREARY T —RIEIZRYIR AR

Working Directory ha

HEAD

HEAD BZRiN %5 AMVEH, ELREMZNX LHNRE—RIER ., X&KR HEAD BE T —RIZXXHRE
o BE, ERHEAD NEHAN, MERECEM ZSZLNRE—RIER HIRE,

18, BEERBIFEFRES. THIRMERT HEAD REBSEFFRIERFIR, URESRENXHH SHA-1 #5
a:

SH

$ git cat-file -p HEAD

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf
author Scott Chacon 1301511835 -0700
committer Scott Chacon 1301511835 -0700

initial commit

S git ls-tree -r HEAD

100644 blob a906cb2a4a904a152. .. README
100644 blob 8f94139338f9404f2. .. Rakefile
040000 tree 99f1a6d12chb4b6f19. .. lib

Gitfycat-file# 1s-tree RRE®<, Bl —MRATRELIRE, EEHBEILFEFHAER. FIENIERE
BITTERBIRRET ft 4o

5l

R 2 IRE FHAN T —REER. HMNEIBXMEIZ5IAA Gt “GFX" , XFEYIRIEITgit commit
BY Git BR2RAIEF

Git F E—X LB TFERFIFABEXHERIRSIX, EfEFBERMERIRRENIEF. ZRMAIFHE
P HERAMRA, EE5BT git commit HENERRANRBIEMRIR,

S git ls-files -s

100644 a906cb2a4a904a152e80877d4088654daaddc859 © README

100644 8f94139338f9404126296befa88755fc2598c289 © Rakefile

100644 47c6340d6459e057871644c2447d2595f5d3a54b 6 lib/simplegit.rb

BiE—R, BIMNEXEXAET git 1s-files ITMEENHT, E2BRHERSIHFIREF,
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MBI, R3IERAEHIEWER, CELBURFRISRLIN, AIWNBIIMS, BEIEMRB T,
I{EER

&, METHCSHN TFER @EFEM IER) . ZHNFERMU—MEREAFTENNAN, FellNRN
BEHEE git XEXRP, TEERSRE(RENKGIXHUERE, MIUBIEERIAMDE. R
RERR B EFEXHIEREIF L ZAT, BIUEEEN,

S tree

—— README
—— Rakefile
L—— 1ib
L—— simplegit.rb

1 directory, 3 files

T{F7z
26 Git TIERIERETRUIX = MR U EMELAURZIC R IR HRERAT,

Working
Directory tndex HEAD

Checkout the project

IERMRAMAEXDIRE: RKENTENE—NER, HRE-IXMH. HIMMEAEZXER VI RE, FE
WERES, WMEIETTgit init, XREIE—1 Git €F, HHRI HEAD 5|A15RAKREIERN master %,
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HEAD

Git Repository

Directory

file.txt
v

th, RETRERERS
MAEFANVEBRZX XM, FRUA git add KIRREVTEEBRFIRNE, HRBEEEHRIRSIF,
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HEAD

master

Git Repository

file.txt
v

git add

Working

Directory

file.txt
v

BBz Tgit commit, ERBUSRIIFHABTHIBERFEN—NRKANRE, ARSI TEEIZRIRAE

TINR, REEH master Fi5MAIKRIZIL,
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HEAD

eb43bf8

file.txt
v

Git Repository

Directory

eb43bf8
file.txt file.txt file.txt
v v v

git commit
BT UNREATZIT git status, sAMEEEMEE, RAMET=FHNTE2MEE,

RERMNBENXHHITRIAGREIE. RNBEHRFNERE; BARTEIEERPERX. FHITHE
NGB v2 iRES, FHEERCHOE,
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HEAD

eb43bf8

file.txt
v

Git Repository

Directory

eb43bf8
file.txt file.txt file.txt
v v v2

edit file

MRMIEEIT git status, BIISBIIXHEESRE “Changes not staged for commit” TFEFHWARIE L
&, ANZFEERSISITEERZEFEEARR. EEHNEBIT git add KEEEFZRSIF.
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HEAD

eb43bf8

file.txt
v

Git Repository

Directory

eb43bf8
file.txt file.txt file.txt
v v2 v2

git add

kB, BFZ5IF0 HEAD RE, HisfTgit status MIEFMEEE “Changes to be committed” THIIZX 4
THEE ——tHREiNR, REMBAN T —RRERS L—XERTE. &G, ST git commit RFEME
3o
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HEAD

eb43bf8 9eSeba4d

file.txt [  file.txt
vl v2

Git Repository

Directory

9e5eba4
file.txt file.txt file.txt
v2 v2 v2

git commit

WIEIETT git status REBEHL, HA=ZRHXZEERT.

TR T R E M. SRE—TOXE, EX1ECX HEAD i8R 2%5IA8, ¥ &5 ERAIZRE
RBYRER, AR R WRBTERE TEER F

EENEH

EUTEEHRME reset HETEFFEN.

AT ETXESF, RIBRITBRENRT file. txt XGHE=ZXRERE, WENHLERREXEN:
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HEAD

eb43bf8 O9e5ebad 38eb946
file.txt [ file.txt | file.txt
vl v2 v3

Git Repository

Working

38eb946
file.txt file.txt file.txt
v3 v3 v3

ILFHNERE reset BRAEHMT 4. SU—FE2ITLNAXERZNZ=1EN. ST =1 ELZE
¥ 1% #B5hHEAD
reset MAE—4EEE5) HEAD MiEE, X5HZ HEAD BEXRE (checkout FAfRY) ; reset #5h

HEAD 5@k, XELkEIE HEAD i8E N master 9% (flgN, {RIETEmaster ¥ ) , &fTgit
reset 9e5e6a4 F=fF master #8[[ 9e5e6a4s,
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HEAD

eb43bf8 9e5e6a4d 38eb946

file.txt <+ file.txt < file.txt
v v2 v3

Git Repository

Directory

9e5eba4
file.txt file.txt file.txt
v2 v3 v3

git reset --soft HEAD~

TRREAR T AMEANTE — TR reset, EBAHSZHXF M. £/A reset --soft, EFMNNF
TEAR) Lo

NEE—RLE, BR—TRENER: EARERHET E—Rgit commit 88<, HIREEIT git
commit BY, Git REIE—MRAVIESS, Hi%5h HEAD FRIEMAI D STRFEHEIEMIZIR, HIFRKE reset [@

HEAD~ (HEAD IR4E=) BY, HXLMRBIEZOSBMERERFRMUE, MASKTRIINITEER. MEMFRAIU
EHRS|IFBEXEBITgit commit K58 git commit --amend FREMMIEIET (W IEXNEE—RIER) -

B2 EFMES| (--mixed)
AE, MRFRIEIEITgit status MG, MESBTIFHH HEAD UG EIFEMNENZRS | ZEMX S,

ETXR, reset = HEAD 5mR HRIRIBHIABRKERZRS.
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HEAD

eb43bf8 9eSeba4d 38eb946

file.txt <+ file.txt < file.txt
v v2 v3

Git Repository

Directory

9e5eba4
file.txt 75 file.txt file.txt

v2 v2 v3

git reset [--mixed] HEAD~
WRIETE --mixed iEW, reset FEEXELL, XWEHRIATA, FAMMNRLEERREEMER (EdflhR
® git reset HEAD~) , XMEMmSREEILRMA,

MEBE—RLE, BE—TAENER. SRASHE— LR ER, BF2 IHEF FRENER. T2, &
IMEREITERE git add # git commit MRS HITZ A,

$B3%:. EFHIEER (--hard)
reset EMMMNE=HEBEMBILTFEREEREGRS, WMRMEA --hard EIN, EEIBEX—F,
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HEAD

eb43bf8 9e5e6a4d 38eb946

file.txt <+ file.txt < file.txt
v v2 v3

Git Repository

Directory
9e5e6ad
file.txt i file.txt —i file.txt

v2 v2 v2

git reset --hard HEAD~

MELULBARE—TRA RENEE, FEHETRENRR. git addMgit commit &< UKk TIEERF
BYFRE T,

WHER, --hard fRCE reset s LME—NERAE, EHRE Git SREMERIBIENRENLMEEZ—
HEMIAZ I reset AT LUEARUE, B2 --hard iEARRE, EATEREIBERT TIEERPHXH
EXMEHRERT, FNH Git BUBERHN—MERXAEEE XM v3 i, I LLES reflog Hik(]
B, BERERXHFERER, Git{HEBREMMESRLEME,

[ 5t
reset L ZUBFENIRFES X =R, EIMIEEL TEBRELE:

1. BB HEAD DX BVEMm (HEE T --soft, MEMIFLL)
2. ERSIBERE HEAD (EXIEE --hard, WE/UELE)
3. EIFEREBRRERS
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BERERER

BIEHIRT reset BARLINITH, FIMEATULGERBE—MERARRZ,. BEET—NBRE, reset FRB
2% 1%, AERENFRCERENMEENXHIXGES, XHMBEAEEREE, FXN HEAD

§f, MMETALERERMRMERXREB—

7% 2. 3%,

= A
HE—

B AIRSIMIIEER ATUESZEFR, FRUEESHEHH

I7E, BRWFK(1E1T git reset file.txt (XEXLZE git reset --mixed HEAD file.txt HNEEH

N, EAMEEREEE — MR SHA-1 032, HgBiEE

1. %5 HEAD D% 8fsm (BE&kT)
2. it RS|IBERKE HEAD (b 1=1L)

FAAEdRR ERZE file. txt M HEAD EFIRIZR5 I,

--soft 8 --hard) , ES

HEAD

eb43bf8

file.txt
v

Git Repository

HEAD

eb43bf8

v

git
CirE BCHE X BILPRRR,

262

file.txt +

IIIIIHHHHHIIIII Illlﬁiiﬁiiilllll
Directory

file.txt
v

file.txt
v2

reset file.txt

MRBANNERZGTHTREE, AEHEEAE git add FAfBvE,

MR



ENEFER.

HEAD

eb43bf8

file.txt
v

Git Repository

Directory

eb43bf8
file.txt file.txt <_ file.txt
v V2 v2

git add file.txt

XPMEBAMA git status LHEHIENETIGLKEEEE— XM, (BF BUEEFHXMF KT
mEZ, )

AT AL Git M HEAD HIEXEUE, MEEd BAEIEE— M RIEUZ XX ISR ARA . FHITRFEITEM
F git reset eb43bf file.txt M@m<EIA],
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HEAD

eb43bf8 9e5e6a4d 38eb946

file.txt +—— file.txt < file.txt
v v2 v3

Git Repository

Directory

38eb946
file.txt file.txt file.txt
v3 vl v3

git reset eb43 -- file.txt

EELHMTEHFENERE, EMREBIEERPIXHMER vI iid, iz1Tgit add FIME, AEBReRE
B v3RE (RETAENT—BXESE) . MRFNMEEBITgit commit, EMFIIER—F “RKizxxfik
BRI vl A" BN, REHNHARELFERFEEMBEXAEE,

EE—RE git add —#, P2 reset WA LUIER — --patch TR —IR—IRMEVEEFHAT, X
FARFLA] LRI R REUE E R IMERET 7o

E48
FAREBNAN B XK —EEBNER—E5ER

BRIIRN—RIRRIEEHRE “oops.” “WIP” F “forgot thisfile” , ERBARIIRFAREGEFD reset RIFMIR
EHFENEERREMER, WERRNEER, (EEEZXRRTHZ—MAN, FIEESFITAE reset B
&, )

RigRE—TIE, FXEXPE—IXM, FTREEMT —MHNXHEHERT BN, B=RE
RBRERTE I, HFERRRE—NRTHNIE, AMEEESEE,
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HEAD

eb43bf8 9e5ebad 38eb946

file-a.txt vl |q4——- file-a.txt v2 |gq—— file-a.txt v3

file-b.txt vi file-b.txt vi

Git Repository

Working

Index ,

HEAD Directory
38eb946

file-a.txt v3 file-a.txt v3 file-a.txt v3

file-b.txt vi file-b.txt vi file-b.txt vi

ABARILUETT git reset --soft HEAD~2 3Ri§ HEAD 22 #BmhEl—NE—RRR £ BMFERERENE
ERYRR) -
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HEAD

eb43bf8

Git Repository

file-a.txt v1 |q¢——

9e5eb6a4

file-a.txt v2

file-b.txt v1

44— file-a.txt v3

38eb946

file-b.txt vi

N

266

7N\

HEAD

eb43bf8

file-a.txt vi

Index

file-a.txt v3

file-b.txt vi

Working

Directory

file-a.txt v3

file-b.txt vi

git reset --soft HEAD~2

FHREBEITgit commit:




eb43bf8

file-a.txt v1

9e5eba4d

4—— file-a.txt v2 |q¢——

file-b.txt vi

Git Repository

HEAD

68aef35

file-a.txt v3

file-b.txt v1

38eb946

file-a.txt v3

file-b.txt vi

HEAD

68aef35

file-a.txt v3

file-b.txt vi

Index

file-a.txt v3

file-b.txt vi

Gk

=, RABHEAE%NE checkout A reset Z[EIMIXFI, # reset —#E, checkout IR =1EH, FIE
B—R2ARE, XBRFIRBEER/IZGLT—INXHERRR.

git commit

Working

Directory

file-a.txt v3

file-b.txt vi

AEMAIUEERRIZIANGE, BRSHRENGE, HAEFEREDN VIR file-a. txt BIER, BEE-D

R file-a. txt BEUKT V3 AIRFFIGINT file-b.txto B& V2 lRANXHEBEREHERT,
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FHEEE

i&Z{T git checkout [branch] 5i&fT git reset --hard [branch] IEEHEMN, ©EEHAE =IRHE
HEERK [branch], FTEERSEENXH,

BHRXARETF reset --hard, checkout WIEFERELZEH, ESBIRERREFISHEEERNIXEF
F. EXLEAFRBP—L, EEIFERPARERRESH T, XEFRE_EREHIN_XHHIWE
o MM reset --hard R HKEREEMEIRTIE R,

BN EEMNXTIZ checkout WMEIEH HEAD, reset £#5h HEAD X895, M checkout R&#Exh
HEAD BEE&XiEMS — 19X,

a0, BRigFHAN1E master M develop 7%, EN1RFIERRRENER; HNIMEE develop £ (FTIA
HEAD3IEMTE) » WNRFKIEIT git reset master, A develop BEIMESM master IEAR—ME
X, MINERFKAZIT git checkout master B9iE, develop A=#5h, HEAD BB =5, I1E HEAD ¥
£=38A master,

FRLA, BATEXEMIER THENEBo) HEAD BHIER TIRR A, EB_MiEZ_RIEFEAREN, reset £#nh
HEAD 9% R93EM, M checkout NI zh HEAD B &,

develop

commit A <— commit B

after reset

develop

commit A <€— commit B

before command

develop

commit A <— commit B

after checkout
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WEATE

1517 checkout B —MARMBIEE— M XHERE, X2 reset — R =5 HEAD, EFLE git
reset [branch] file BB#ERIZRIRXRHPHB N XEREMZERS|, ERCHSBEETIEERPIINIIXH,
CMEE git reset --hard [branch] file (W1R reset AFMRXFIEITIIE) , XEWNIEERHF
e, B AREH%5) HEAD,

ttoh, B git reset M git add —#¥, checkout HiFET—1 --patch &I, AFRIBEIEE—R—IRM
MEXHRNE

o g

I =-A

REMIMEREHIERET reset 8%, FIXFEM checkout ZEMXHI, (RAIGEEREE R
XA REISEREEABRIPRE N,

|

S ==
7_?5': EIEE;F

THRERERYIH T s SWMEM, “HEAD” —FIFR “REF” RRZes<#%a)7T HEAD HERMND X 5|
A, M “HEAD” MIFRRBET HEAD BE. %5EE WD Safe? —5|——3IREIREH NO, FBAIETTIZER
LZHAEEE— T,

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] <paths> NO YES NO YES
checkout [commit] <paths> NO YES YES NO

REREH

EGit FEHREEEZN. AR GtESREHZ—IIXERRES, XERERIUE— MK RERN
KD, EEMBRNETHR, EE-RINEREMR—TEXRBARET,

AT, BRNBUSEMFRNAR, FMREMNMRKIZHEIRSE, Git FAEZHE FIERNSHARBRAE. Git
MWEFRIRBHRELEXHNEHAR, BERUOREAR, EFAZHERMBEFRE, Blt, MRRAZ
BFAEHBNIRRODZ, (FAIgERE E—ERE,

TEATR, BIMBEHFAEERERBMEMH AU Git 457 HIMt A TEREHHNGIEXLEETEDRIBEH . FH
MBS 7T AIRA] LUSEIARERY. JERAERENEGH, WaBRNARRESH ZH,

[SEa i

BAVE BEVPRIN D2 EH MAT BRAGHARO—ERAMINR, NTFEERAR, Gt T/ITMIA
KEBIRIE R 2 R E A UM E T b bR,
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B, EH—RAIEEARNEHMRARBRIEILEERET 21, MRMFEEEMIIE, BARIE—
IR DR BABRE, XEMRIUBEEXEZRMN FASEE . OIREMEZHREHNIEERPERR
AT, THRXERISAIGEREIRERIBLE T 1F,

MBI —TEEEBENHFRTE—T. HKIE—TEBREEYFTE hello world BY Ruby XX ft,

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

hello()

ERINVEES, BIE— 1R A whitespace BFDIHEFE Unix TRHMECA DOS 177, KK LER
BT XHNE—1T, ERENHMREBTEFRN. ARBEINMMEXRIT “helloworld” A “hello mundo” .

$ git checkout -b whitespace
Switched to a new branch 'whitespace'

$ 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 ac51efd..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(-)

IMAEFATTHRE A master 332 H NREIEIN—LEER,
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$ 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(+)

RERMNZHAEHAIB whitespace B2, FNERTZ=BFHN, FAUEGHIHIAR,

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.

hEf—REH
BNBMERLNEDR. &%, RN BNMERXMER. (FEIEFARLEARIMERL, T2 @l

git merge --abort FRfEEMEHEH,

S git status -sb

## master

UU hello.rb

S git merge --abort

$ git status -sb
## master

git merge --abort EMZZAMEIFZTEHARES. BHETHLH, ELEERPEXRMER. K
RAEITERBETTRAE, FRIbZSMEE TIEHIRYT.
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NREFREEREFBEER—IR, BAILIETT git reset --hard HEAD [EE|_ E—XIEZHVIRTS.
BERIENEARERNITIEREER, FRLIEHRIAMIAERRBERCLED.

BEEEH

AXMTENFIFH, AREZAEXR. HIMTNEXKRZRANXMIFRESE, BIERFRFFHEIMXF
FARMRE S, RAAS—ITHKEBEMES A8 —1TXEMERT . FAMERT, Git IAFEXEITER
MY, FRLERZEHXH.

RINEHEEAILUFESH, HFN/ N EFEXTFRETANSN, NRFEINE—REHPEREXTS

HEvE@, R EEPLEEHER—R, XRfEM -Xignore-all-space 5 Xlgnore space-change
B, F—MEDELLRITH 22 THEBN, FNEIE— 1R E5EMNEENTBEFHIESEN

B9,

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(-)

EAERGF, Kl EXHERHEEHAR, —BRNBR=EENR, S TEHERRTEH,
NRIREIFBAFRIE N AATBE R/ NO BRI U =B A RIRFTHNEEREVIRE, XZ2— T HETEE,

FIXHBEH

B Git WX AMNTEMSRY, CERSHEHMEBMEDN, Git BIFTZEHAIE, EZHARULEE
. BN, fRig Git TEMETREAALIKNIFTEF AL,

RIMNEERZHHRNBESHANNXAHERESHINE!T dos2unix 2. FrLAANRMIFRYE, FKiliza@
12

B, BRITHNET SHARRES. ARBRINVEERORAER G, MWIIMRAERSG (MEITEEEHAS
73%) MHERBRRAER G (MDZXFANBMUE) 8980, ARFBNTEEEETA—ENXH, HEAXD
BRIXHER—REH.

RIEX=AXERASER EREEH. Git ER5|IPEFHETAAXEMRZ, £ “stages” TE—IMEE—ITEK
FEENXK, Stage 1 ZEN1HRERETHA, stage 2 BIRAYMAS, stage 3 kB F MERGE_HEAD, BMRREE
BHANBRA ( “theirs” ) o

B git show s 5—NMFRIBVER, (REJLOR AR FRIX LM AR H—71E 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

NRIFBBELZW—, WAILUERA 1s-files -uREHTHKFEXLEXHR Git blob ITRAYSZFR SHA-1
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=8

$ git 1s-files -u

100755 ac51efdc3df4f4fd328d1a02ad05331d8e2c9111 1 hello.rb
100755 36c06c8752c78d2aff89571132f3bf7841a7b5¢c3 2 hello.rb
100755 e85207e04dfdd5ebBale9febbc67fd837c44alcd 3 hello.rb

:1:hello.rb RE2EA blob ¥R SHA-1 ERfETE,

BATERINHVIEERPELEXME="TMEHNRNE, HTTUFIEECiIREBETHAA, ARFEREN
AFIEY git merge-file S8 REEFEHIBN X4

$ 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

S git diff -b
diff --cc hello.rb
index 36c06c8,e85207¢e..0000000
--- a/hello.rb
+++ b/hello.rb
e@ee -1,8 -1,7 +1,8 @O@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()
EXNFEIERESTMEHT I IS, Efrt, XEfEA ignore-space-change EMEEF, FAAEEH

EEMEBE T THRBNMAREEMZIEEN], £ B ignore-space-change #1TE8HIREE, BiI&=Z
BRTHILITE DOS TRHXH, MMERRXAREIT -

MR BEERLRERZAE— TRNXUE S —BZEKRFREENR, (RAILUER git diff REEBEERR(F
NEAERNITFERSHEPER—TMEROIXHES. LHENEEREN.

EEGHIMBRERSREMUOZ ENRE, R—aiFR, BEGHSIANT A, AIETgit diff

--ours
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$ 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()

XEHNTAIUREZHEIERINNAIZ ERET A, EXREHFRNEFRSINEX N XAEILE), 28K
THEF—T,

MRBNBEEEFEHNERSHNBBEFATRE, AJUEITgit diff --theirs, EARFIRELENFGIF
B, TSR -b KERER, EARIMIBES Githp, MAZRNTEEIR hello. theirs. rb XLt
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 REBEXHEMRIAZ WA,
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$ 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()

EXBFAIAILUER git clean S RKBERNNAFHEHMEZERHFE BTN,

$ git clean -f

Removing hello.common.rb
Removing hello.ours.rb
Removing hello.theirs.rb

i e

WIFERRNATAEXFR R R, JTFERTEEFHRE-ONERLAR, EEZRIBTEZESET
E, XRENFEEZH L TFICRECRARRX L HZR,

IEFNRBACE O F. T, FHMNERTKEON, 8—TOXEE/LNMER, BRESHNICIE
T EENAR,

S 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

| * 7cff591 add testing script

| * c3ffff1 changed text to hello mundo

| /

* b7dcc89 initial hello world code

WMEBARE master 9% EM=RBMIZRS, BB EM=RETE mundo P £, MREANIZIRXE mundo 2
SEH AN master 9, BNEFI—DHR,
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$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

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

HINEEE-—TEHAPREN 40 WRBNPTAXNXMG, BRI BIEXMUTENRAE:

#! /usr/bin/env ruby

def hello
puts 'hello mundo'
end

hello()

BHHORAHEX N XHENTRE, ERSEARNRRARHEF—EREN T XHHNE— M,

FNRFE-TRERFLATARERXNARZBWNAZENTR, WZNAEEXNAREEREITFHAHA
Bo XIHRREEEZ LT

—MREAMWIAZEW --conflict WAy git checkout, XREFIGHXHHBIREH ARIFIZ. WNR
BESEMEHZHBERENNEXSRER,

B LUfR 4, --conflict B8 diff3 B merge (BRIAEIMN) . WREFLE diff3, Git RFERA—IEEHAR

ARASEYHSARIE . RMUNRLIR “ours” # “theirs” higds, FEBFBEE “base” MRAERIERLALIREZRY
£

$ git checkout --conflict=diff3 hello.rb

—BRAE1TE, XHEERSGTEXF:

#! /usr/bin/env ruby

def hello
puts 'hello mundo'
end

hello()

MBRREXFE, FTLUBEIEE merge. conflictstyle I dif f3 R UEEH ARIIERIAE
T,
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$ git config --global merge.conflictstyle diff3

git checkout SsSWRILUER --ours fl --theirs &, XR—MLTEAHHNREA, RALLUARET
— B EFTIE S — 8B,

HEZHHIXMA AR XA IEA, AARUESEMEE—E, HETUREHZ T IZIHFEX
r——AILM—REHARERX AR E— %S —AFEX .

BHEE

A—TEREHAREANTIAR git log. XAIUEBIRFEIBRLEX ARARIMB LT, RBIF—RHEFR
BEATAMFL LA R MR —HBRERSRER.

ATREWREHPESHNE— D INFABRIERNGIR, HNTUEAZAE <= FIM =7 18
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 AN A AN U

XTERHIRESE 6 MERME—MREXFAIENTEF LK.
AT LUES EMNRER L TR E—F BUX TR, WMRENVAHI --merge EWE] git logH, ERR
BRI LR T SHAPRAFRIRR.

$ git log --oneline --left-right --merge
< 694971d update phrase to hola world
> c3ffff1 changed text to hello mundo

NRIRIETTER LB -p IAE, REIRBEFBEAHARXENXR, RERGIRFEEIEFEN T AKE DR
ETFX, URMFEEER#ERE, X% FE R

HARESEN

Eh Git EFSHMIINER, HRESHAKETIET git diff i, RE/BIMEREARIRSHIXF,
LHEEEEMEFERRAPL hREXRER,

HEEHAREEZEITHN git diff RLMR—ME S ISR EE.
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$ git diff
diff --cc hello.rb
index 0399cd5,59727f0..0000000
--- a/hello.rb
+++ b/hello.rb
ee@ -1,7 -1,7 +1,11 e@ee
#! /usr/bin/env ruby

def hello
++<<<<<<< HEAD
+ puts 'hola world'

+ puts 'hello mundo'
++>>>>>>> mundo
end

hello()

XHE “BERNER” NBRASESITAMAIIEIE. F-FNERER “ours” NXE5IFERIXHKX
Al GRIZMER) , EZHETR “theirs” NXE5TIEERAENXF,

FRIATE LERIBIFHRAILEER <<<<<<< G>sooss> (TREIEENFERAFESHIEE—12F. XBRER
X, aATARRNBNNETXHERET, SRHERNEBRFREN,

MRBANVBERARBRET git diff, RNV IBIREENERE, EREE—RE,.

S vim hello.rb
$ git diff
diff --cc hello.rb
index 0399cd5,59727f0..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

hello()

XEBEETRE “holaworld” FEFHNTXBEAREIEENA, BN “hello mundo” FEMIIARBAEFREIIEEN
F, &2 “holamundo” FAEFEMF—LERIMEEL(EENR, R RAETXIHIZEER,
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WA UESHEED git log RREMEEIER, EEARZMAFRN, MRMW—PEHIERET git
show # < Git BeRHXMEN, HEMWAILUE git log -p BUABERTZHTRIBTREEEESHN
T) @<L ZEME --cc &k,

$ 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()

HWHSH

BAMRELMENALIE—NEHER, BANEEREERN. €A Git REN—HFBRILHEZTUN,
ErErE (REHREATEHRES) BEEN,

EHREZHLTARAE, BEMEE—NTERZETE, FOEEEHE master 1, MERRAEEREFKZ
X
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CS <+— Cé <4+ M

o %

C3 <+— C4

e

C1 <+ Cc2

Figure 138. ESMISHIER
BEMAERBIZN R, XEURFREENEREMT 4o
EE518

MRXNAEENEHRERRZEETHRNESMECEPR, KREEBRTFNVBRAREB D ZITEECIERRM
FHo RZEIERT, MRIRESHIR git merge BT git reset --hard HEAD~, XS2BEEHXIEMAFR
e EERGXHF:

C1 <+— C2 C5

N

C3 <+ C4

E

Figure 139.7£ git reset --hard HEAD~Z/ER9/HE

Kz aiE EEEE BENAT reset, FIUNIEEHXBERETHAHFAERE®, LFHINRERES]
T: reset --hard BEESZH=%:
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1. BB HEAD fEMMD. EARFIF, HIMEER ) master EIGHER (C6) ZAIFERIUE,
2. fEZR5IHERE HEAD,
3. EIEEREBRRERS

ENAENRRBERESAE, A THENCEFXZEMPEN, & T2 KT REZAIELRE
MEE; AEENERMERNREMAEZEMEEESTHRR, MNIBERER resets MRBEMEME
RUEGHZECET, BARNHEEETN; Bu5|ARFLIERIBLENRED.

b

MRBEHDIEHHRERIR, Git AR—TER—MRRZNED, RXBEHE—IEFTRINFAERE
o Git X MEEN “ER" , AXMEENZRT, MAUGXFERTE:

S git revert -m 1 HEAD
[master b1d8379] Revert "Merge branch 'topic'"

-m 1ixigiEE “mainline” |ERERB TFRORXE R, HIRSIA—PMEHEIHEAD (git merge topic) ,
WMRXAEMIRER: F— 1 HEAD (C6) , BINEREBEESHANDZMEMIER (C4) . TEARHFIF, FA]
BMEHCHFMEBRRXER #2 (C4) SHSIANEN, FEREREMRER#1 (C6) FBHNFMERNS.

BRRRERZHIHEEEREXF

<4+ C5 <+— Cé <+ M

C3 <+— C4

e

HEVER "M 5 Co BRE— AR, FTUIMX)LFEMEGEEHMREET, FRT “DESLZEH BIRR
RTE HEAD AR, WMRMREIXBAREFH topic F master Git EFHK:

C1 <+— C2

Figure 140.7£ git revert -m 1/589HZE

$ git merge topic
Already up-to-date.

topic AHZBERATEEM master FIBEREA, BIENRE, WMRIRTE topic PEMIIEARBEREH, Git
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RAFFINBERHNEH Z/5 BIES.

C1 <+ Cc2 C5 <+ Cé6

-« <«
c3 <« c4 <« c7 4—/

Figure 141. E B =S HEYDE

BRAXNRFNARNERERRFBNEH, RAREMEESINRERBEENEN, AR IB— M NEH

R

S git revert M
[master 09fB126] Revert "Revert "Merge branch 'topic'""
S git merge topic

-
=

C1 <+— C2 <+ C5 <+ Cé <+ M <+— M <+ C8

<+— M
C3 <+ C4 <+ c7

FEABIFR, M5 AMITET, MMEBELZESHNT C35C4mEIR, C8EH T C7 HUERL, FRUITE topic B
BRTEWEH T

Hih KBNS H

A EFTALEBRININBHBRBE I —NUE “recursive” MIEHIRESRIEELENA NN EZMEEEH. AMmE
BHMAAREHR N O ZE -, LRITRIENBEFBL

Figure 142. EEfEH —TNEIREH /EHIFHE

FMNevskftf 189 fmYF

8%, BF—MENTLUED “recursive” EHEXMHNBERILIE. EINNZAIBLBINEBEL -X B ignore-
all-space 5 ignore-space-change i&lil, {EEH(IEAIUER Git HEER—MHRNEZERE L.
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INERT, HGit

BN ZEHPHARE, ESEEH PRI HINERIVIE R HIRE X E ARSI REER,
RIRFHE Git HRMEFRGEN—UH A B I —1MARILIRF o RPR, fRe] UfEEL%E merge sap—1
-Xours B -Xtheirs &,

R Git BEIX, ERFFEINARIFIE. EEAIUEGHNX?, EcEEGH. EREHARBKG], €=
& PR R BIsERN—14, BiETEFIM

NRFAEE ZHFEAVERRY “hello world” HIFe, FATFTUBRSHNRKNIBIDZII5 KT HR,

$ 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.

SATMIIRBATBITINEGHN -Xours B -Xtheirs SHMASE 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, EHFEA “hellomundo” 5 “holaworld” FfRiZEFAR, EREREEMIEE “hola
world” o #AM, EAND X ERrEEMIE PRI EHER BT LA IhH & H o

XMETH A LUERARNZAERIN git merge-file &<, @LiE{TEM git merge-file --ours
e SREH 2.

MRRBMEMNEBEREEHARIL Gt BXEHBIN—LMENR, B EMENED, ER “ours”
EH FEhs, X5 “ours” recursive &3 I RElo

AR ESB—REBENEH. ERILER—TMUREDZFARERBIFEHER, EREEERERXEIRIE
BHANNDZ. ERZEEMLHMDZHABIFEHERIER TR,

S git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$

R LIB R GH RS aHMIENN D TH KB EMXR.
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LEREHE MR LR Gt ZELEHILERRERAN. flM, RKTE— 19 XH
release X HBELEM T —EFBEEERRENNHESHE master I, SItEE master 7% EH
RL bugfix FEMETZ1EE] release D%, RALUAEH bugfix DZ#HN release X FEtE merge -s
ours BHFENFHI master 9% (BMEHRMEEELEMILY) XHHRZEHREHF release 70, #t
=B XE bugfix BIHER,

FREH

FHEHNERZMER TR, FEEF—THRFEZ—THEN—IFER, HERIRKMBIT. SFRRNIT
—MNFIREHE, Git@FRUBMITELHERF—IERIN—TEFRMMSEIIERBIEHo

BITRE NI FOAE—TEMAZ— T EFENTES, ARFE-IMHMENARBSHEE—THENTF
BRF.

B, (R Rack MAARMEIRBIEE, F(HE Rack MBFA—NZERISIARMEIFANINIBEE, AR
CHEEH KD,

S git remote add rack_remote https://github.com/rack/rack

$ git fetch rack_remote --no-tags

warning: no common commits

remote: Counting objects: 3184, done.

remote: Compressing objects: 100% (1465/1465), done.

remote: Total 3184 (delta 1952), reused 2770 (delta 1675)
Receiving objects: 100% (3184/3184), 677.42 KiB | 4 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.

From https://github.com/rack/rack

* [new branch] build -> rack_remote/build

* [new branch] master -> rack_remote/master
* [new branch] rack-0.4 -> rack_remote/rack-0.4
* [new branch] rack-90.9 -> rack_remote/rack-90.9

S 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”

MEEFENN rack_branch BB Rack MEMIEE R, MENTNIMBENTE master 78, WMRIFM—
NI S —1MoX, (MY UEIENNINBEREREREN:

S 1s
AUTHORS KNOWN-ISSUES Rakefile contrib lib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
S 1s

README
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XM —MHRFENHTS. AR CERHNAENZHEZLNETR— MBS X.
XHAER, ENgER, ERAREAANXESERF e NERAENEE 2T .

EXMFH, HNHER Rack BRI master MEBHREA—NFBER. EATTLUTE Git BHIT git
read-tree K, (RAILATE Git NEIRIE AEEBES read-tree AAXER, HEMIAFTENMEESIR
— M OZHNIRERMEHFNEEXNTEERE, SLUIEIRA master 2%, ¥ rack_back 73 ZHIEXEIF
1N BE/ master 72 rack FER.

S git read-tree --prefix=rack/ -u rack_branch

HINURRH, BNFERPMERE Rack BIBNXH — MERNERZMNEELEEH HEHN—1F. BB
HNEREIUREZHRE - DZNEBEHIZ — 102 E, FLL, 3 Rack MEHEEMY, FHATAILATHREIAR
N KRR L E B,

S git checkout rack_branch
$ git pull

BE, BT XETESHEIFINIA master 9%, FF --squash EINFER -Xsubtree EM (BEX
BBVAEHERE) , #HALUARTUNBEEHBTIEREREE. (@RAREEXEZRHAN, RITEL
TiLEEBE B

S 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 B FAENMoIEHEFH T, EFRIEREIAM, (U UBHERIGE——TE master X LB
rack 7B RPMBEIAGEBENIEHNIRY rack_branch 9%/, ZE{REIEEEHIZETATNBEHIPESNERS
EAHEIED) L.

RAFIVRET —MEUFRRTERNIESR, EREHFAEZEAIFER BEXFERNRNEIEIISE
FIER PNE) o BITTUEECHEERFRE—LEMEMMBEEXNS S, BREAFHESHIBEENEHE
ENMmEH, REmERXMARNEER, PIMIEHMENARERRRE— M AN R, A, SRNER
=, EEMNEXBERZILALE, FHINEEEHIBHBE RN NOEDZIRRE—IMEXNEELE,

FI—PELFEROMAEE, YREEE rack FERM rack_branch XM ER— KATEMETEESH
EN——RFEEEREEN diff %, BNMRZHE, M AEHE git diff-tree KM B R ZMEL
30

S git diff-tree -p rack_branch

g#E, BIRW rack FEMRIE—RXMBRSS S LIMEXE master 92 #1TEHLER, fREJLAUETT:
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$ git diff-tree -p rack_remote/master

Rerere

git rerere IBER—IREHIIIEE. ENEMNRF “ERIERIMBARSR (reuse recorded resolution) ”
Fim, EAFRIL GitiBEBA—MURRINAGE, XEE T XREEHERENRN, Git /] LUfREshithfi#R
Eo

BNMBEE XM IRSFEEER, EXHEPRIN—HFERERIEI- KBS TaEH, BEX
FEE—RFENEHRERFIIRIIRREAE. & rerere igEHRBRE, RAIAE®BREH, BRAR, A
[EREGH. WMRIRFEXFEY, BARKNWEHZIRES, BEA rerere JUNREEIBFAENSER,

A LFRIFHNRBAELERS — T REND XN, IERTRASREREFNEESRT . HEMRFE—TIXE
HAEET HAREEERATERENEGH —— (R H NEER B RERATHR,

F— rerere W AYREIIRMETRFE M EERNHENERD X EHE—PIMIXBIKE, K GtIEBS
LEME MRMHAKY, FREIUBREHZAAREEFRSBNARVNRTETEALZEERSH, MAH
BREMBRFE A,

EEMA rerere e, REEITUTEEIERIENA
S git config --global rerere.enabled true

AT BIERENCEREIR .git/rr-cache BREARE, ERREZNET #HEAUNAEE
o

MERMNE—TRBHGF, RUZAIEIHBD. RIKE—1%N hello. rb BT

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

FE—MaZHEREE “hello” A “hola” , ABRESZ—THPXZHER “world” I “mundo” , FGZHI
—*35_'0
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44— hello world «4—— hola world

hello mundo

i18-world

HEAMNAXE—EN, BIRIFE—1EHHAR:

$ 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.

R EBEBNT Recorded preimage for FILE, MZSNEMBRBERRIMG—MEBENAH B,
FEXAEHE, rerere AIMEIRBAVLIES. MEE—H, EXMHRIRAMET git status REBFIER
REHRE:

$ 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 W@t git rerere status HIFREIEEMAHITRS.

S git rerere status
hello.rb
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FHHgit rerere diff BRBRERAENHIIRE——F R SR F.

$ 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'
+>>>>>>> j18n-world
end

Bt (XHRZEMS rerere BXAR) , FJLUEA git 1s-files -uRBEBFHARXEMZ A, EiLS5HID
iR

S git ls-files -u

100644 39804c942a9c1f2cB3dc7c5ebcd7f3e3a6b97519 1 hello.rb
100644 a440db6e8d1fd76ad438a49025a9ad9ce7461581 2 hello.rb
100644 54336ba847c3758ab604876419607e9443848474 3 hello.rb

MER LGB puts "hola mundo' RFERE, BILIEXIEIT git rerere diff spRES rerere i
KIEEMRE:

S git rerere diff

--- a/hello.rb

+++ b/hello.rb

@ -1,11 +1,7 @@

#! /usr/bin/env ruby

def hello

-<<<<K<K<<
- puts 'hello mundo'’

- puts 'hola world'
—->>>>>>>

+ puts 'hola mundo'
end
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FRUMZASB LR, & Git BEI— hello.rb XHEH—MRFRAFE “hellomundo” #E—H5E “hola
world” EEZ—, E=BEERA “holamundo” ,

MERNTLIEERCNBRRAHIRERE:

S git add hello.rb

$ git commit

Recorded resolution for 'hello.rb'.
[master 68e16e5] Merge branch 'i18n'

A LLEFIE "Recorded resolution for FILE",

«4— hello world €«— hola world «— hola mundo

\ hello mundo /
T rerere cache
- puts ‘hello mundo’

++ puts ‘hola mundo’

MTE, ILRINTBUEANSHASRELZES master X MMERENE. AILUBIERAZEIE E5EE I
git reset EERD %,

S git reset --hard HEAD?
HEAD is now at ad63f15 i18n the hello

BITNEHBHEET . MEUBMNEEETTD X,
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$ 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, EGENMEAEHN—, SR THRMNSH PR, EREF—T Resolved FILE using previous
resolution X17, MRFNEXIXHE, SAVNCELWMAT, METEE@EE&SH PRIFIC.

#! /usr/bin/env ruby

def hello
puts 'hola mundo’
end

B, git diff BEBRHEZNA 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
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i18-world

«4— hello world «—— hola world «—— hola mundo

,////zlbase

rerere cache

hello mundo

- puts ‘hola world’
- puts ‘hello mundo’
++ puts ‘hola mundo’

WA L@ git checkout B3 EHIRE B R RIERISXHFIRES

$ git checkout --conflict=merge hello.rb
S cat hello.rb
#! /usr/bin/env ruby

def hello
puts 'hello mundo'
end

BITR&E shaH PRI —M01F. AMME, ILFHNVEIIZIT git rerere KEHERE:

$ git rerere

Resolved 'hello.rb' using previous resolution.
$ cat hello.rb

#! /usr/bin/env ruby

def hello
puts 'hola mundo’
end

FHATEBE rerere ZEFHARRAZRENENRBRT XA AR, AR URMHARSETERTRE,
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$ git add hello.rb
S git rebase --continue
Applying: i18n one word

FRUL, SIRMTREZREFMEH, HEBE—NTEDZRAR SR master DR REERNENTEE—KHES
#F, HEBZETHE, 1T rerere eI U EET T EET.

A Git iFik

BT EBFAMAER TR, Git iRt 7 /LM en< KB IR REVIN BIRISFRIAE. BT Git #iit
BRATFLFAAERENAR, XETABHELSEA, BE(FERUERIRENERRE bug ERE.,

X{FRE

NRIATEEBEAEFI— bug, HFEBMERTARMRUNAREIIN, XEFRIEERRFANTIR, €
REETREAXHRESTRE—REMIRERIER. AL, MRMERBDFER—1E bug BI57%, RAILUER
git blame fREXMXH, EFEWP—RIERSIANT XTo

BUTFRBIF git blame HE T Linux RIZREIBTAEH Makefile FE—ITHRIRBWMMERMIERE, Lo
FA - L 3ETUA A] LORE AR B9 %8 He BRI 912X R BV 56 69 1723 82 17

S git blame -L 69,82 Makefile

b8bB618cf6fab (Cheng Renquan 2009-05-26 16:03:07 +0800 69) ifeq
("S(origin V)", "command line")

b8bB618cf6fab (Cheng Renquan 2009-05-26 16:03:07 +0800 70)
KBUILD_VERBOSE = $(V)

" da177e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 71) endif
Adal177e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -08700 72) ifndef
KBUILD_VERBOSE

Adal177e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 73)
KBUILD_VERBOSE = ©

Adal177e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 74) endif
Ada177e4c3f4 (Linus Torvalds 2005-04-16 15:20:36 -0700 75)
066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 76) ifeq
($(KBUILD_VERBOSE), 1)

066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 77) quiet =
066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 78) Q =
066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 79) else
066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 80) quiet=quiet_
066b7ed955808 (Michal Marek  2014-07-04 14:29:30 +0200 81) Q = @
066b7ed955808 (Michal Marek 2014-07-04 14:29:30 +0200 82) endif

FER, F I FREREREBHEZITHNRRZNESD SHA-1 B, ETRANFERAER MR FRINEFE
N ——1EE R F LIRS R B Bl ——Fr LURFL A AR AE S A E B IETE (T ARMERER T A —1T. ETHRmMZET
SMXHERAB. EE—TF *1dal77e4c3f4 XMERHLIT, EFRIRIER * 5 T IZXHBEE —RIERREME
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EERRIABLETT, XIHHR/IVIIER, HABRRELDEZER =M Git £/ » KEH—TEIZH SHA-1
ENTREEX, EXEHIMEXNER,

S—HHRENERER Git FREXMERXGNERZ. ERIERRE, AEESEEEITEHEHRRNE)
Fo XEFPE—NRERRNFFEMBIRAILIL Git IREPAENRBEER, WRIRE git blame FEME—D
-C, Git 2OMREERENX M, FESEREXXHF MBS E 6 RERE A BRNRBEL, b,
{R¥E GITServerHandler .m XNMXHFD AENXHF, HEF—1MXHRZ GITPackUpload.me X
GITPackUpload.m#iTH -C B blame &<, {RIEIUBIRIDIRMRIAH L :

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 2009-01-65 151) if(commit) {
56ef2caf GITServerHandler.m (Scott 2009-01-85 152)

[refDict setOb

56ef2caf GITServerHandler.m (Scott 2009-01-85 153)

XPIEERER. BEFKR, MIUNEFAEIRBMERZRFIBHTIRSE, ENBRIME —REX X
BN T X117, B Git ZHIFMR, ME—REX/VITRBNBMERS BRIEER, BEXRERI—1TX
HEEN,

—aER

SIrAERERERESINER FXHRER] AR RE XS, MRRAEMEL TRE, #EBME
RAILEBETIHNAEEBR I HE LEMER, XMIHEIRAILER git bisect KEEIE.
bisect BB RXIRAVIRII A EHIT D EHFREBEIRRBRILEI W — MRS IN T B,

BRIRIRNINTEL LB ZE T R, ZFEWEI—L bug kiR, 1BXLE bug EIRZEINALIFIEREEHN
o, XiLFERAEER. MEMETETFIME, RUX N UEEIN, B2IRFFEREL T
o (REILUE Z95% REFIXNeB, BHEHITgit bisect start KEHN, EEHITgit bisect bad
RERFRAZAAHFRAIENREREB M, SARIRUNIER git bisect good <good_commit>, Hif
bisect EXIN&RE—XRIEEREEMRIER:
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S git bisect start

S git bisect bad

S git bisect good v1.0

Bisecting: 6 revisions left to test after this
[ecbbelbc347ccecc5f9350d878ce677feb13d3b2] error handling on repo

Git KMAEMFIFCHEEIIER (v1.0) MHFINEIRRAZBEBEANI2VRIRER, F& Git K PEsABME
Ro MEMALUBFITIN, EEEXMER FTRABARFRERHER. NREFE, RAREEREXMERZH
SINBY; WARFIBEAREE, RPBEBREXMERZESIAN, RIEUAEREZENEN, (ReJLi@id git
bisect good K&k Git, AT,

$ git bisect good
Bisecting: 3 revisions left to test after this
[bB47bB2ea83310a70fd60B3dc8cd7abcd13d15¢c04] secure this thing

MERES—MEXR LT, XM RIERS NS EE R NA RERNRRN R, FRE—RHRTUE,
RUX MR TE2EERN, FIRaILOEE git bisect bad ik Git:

S git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3c9bea38e09d82a5ce6014] drop exceptions table

XMERZIEER, WEGtAENERELYTUBESIANRENUEENE, ESEFME—NHEIRERHN
SHA-1 EHETR—E4RIINA, URMLEXX AR ERENRT, XEIRAILEHSIA bug RIRIR:

S git bisect good

b047b02ea83310a70fd6063dc8cd7a6cd13d15¢c04 is first bad commit
commit bB47b02ea83310a70fd6063dc8cd7a6cd13d15c04

Author: PJ Hyett <pjhyett@example.com>

Date: Tue Jan 27 14:48:32 2009 -0800

secure this thing

1040000 040000 40ee3e7821b895e52¢1695092db9bdc4c61d1730
f24d3c6ebcfc639b1a3814550e62d60b8e68a8e4 M config

LIRTEMRXEARIEZ G, fRRIZIIT git bisect reset EEIRAY HEAD IEHEIRFBNMIE, TNRE
BE—ERRES:

$ git bisect reset

XM LEBRE/ L HAMBBE MERFE bug W3R AT R, FXE, NRIFE—HEAETBZLE
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HEHERTIRE 0, EAREENBERTREIAEO, RAILUE git bisect BEILXLEIRIE,
Bk, MEEFMBIERUNRAFEEFREREN _SERCE, RAILUBE bisect start mSHSEHKIERE
XFEMER, F—INESHREIMEARLEENIRR, F_1TSHETEEFENIER:

$ git bisect start HEAD v1.0
S git bisect run test-error.sh

Git ZEMES MR HAVRZEHNIT test-error.sh, EEHEMBE — M FEBNRR, (REAILUHKIT
make Bi¥& make tests WEHEMKRANEITEEUNIK,

FIRIR

BHERENEEREE: ENTITEPNIEFTEEEHERSZ— T IE, WiFRE=FEF, HEMMIFR
B, BFZORIENE, IWERERT : MEZLESHAMRIINGE, BNXEE—THERERS

— N
Mo

BINE—MIF. RIRRERFR—IMILAFEET Atom 1T, RREFERE—1E, MATE BCSH Atom
EMAE, (RETREARG i@ CPAN R3EE( Ruby gem KB EHZEFEFHNNE, SERFABERERENIIES
MWIBE®R, WRBXNERESHK, BATICRAMASNEEEESE, BEVNEMEXE, EARLIARRS
—MNEFIRHESZE IREABEHZBCHIHER, BARMBIEREEXIEREZESH LiEFRE)
TIFHEME

Git B FARRKRRX DA, FERADIFME— Git BEFAZ—1 Git EENFER. EREILFRKSE—
MNEEREEIBCHTER, RIERERZAIRIL,

FHafERFIER
B BETOTE— MO B— N ERE 5 FRENTAE EF K.

1B EEFEEN Gt EERMINEELFNECENFIER, RAILUEETE git submodule add &<
EE N EARERERRINE AT TEST URL SRAINFFIER, FEAGF, BIMEHFM—aH8
“DbConnector” B,

$ git submodule add https://github.com/chaconinc/DbConnector
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.

HINBERT, FERSBEFIMEKRI—S5CERRBHNERSP, &flhE “DbConnector’ . MIR{IFEBERE!
Hfthith s, BBARIUESGSERRMN— N FEER.

MBRXEIEIT git status, REFEEIHSE,
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$ 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 EREHD (. gitmodules X ZECEXMHRTEF TIHE URL 5 2L HERIZAH B R Z B AIARST :

[ submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector

MRESDFER, ZXHEPMEEEZFIER. BEEREIENE, aXHWBEK .gitignore XHE—HFXE (@
o) hAfEdl, MR ENEMER D —FEHREHE, XI5 E B ENAREEPRE FRRHER
o

BT .gitmodules X4 R URL R A& L =1A T bE/RIEXAIM 5, FitiEReIaEMFRIRER
B URL KX #EREEIRIR, HIU0, SIREEAHIE URL SMABHIEY URL RE, FBAEFER

0 M ABEIFIAFEIN URL, FBAILIRIEECHEE, @EEARMIAIT git config
submodule.DbConnector.url <fABURL> REBZEXMAMMNE, MRAI1THNE, — B
Y ERERBREEER.

£ git status WHEPIIHMNSZ—IEBIBEXHRIZR, WMRMEITgit diff, SBEXMPTEHES:

$ git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector

new file mode 160000

index 0000000..c3f01dc

--- /dev/null

+++ b/DbConnector

@@ -0,0 +1 @@

+Subproject commit c3f01dc8862123d317dd46284b05b6892c7b29bc

E7A DbConnector R LIFERFH—1TFER, B Gt EREREME—NFIER, HIRAERTERF
B, Git #FAZIRIRENRNE, MERCEFFERCEFIREDTREEFIR

NRMEFIERTSNERBL, I git diff £& --submodule &I,
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§$ 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)

HIMERE, SBRIXMNTERES:

$ git commit -am 'added DbConnector module'
[master fb9093c] added DbConnector module
2 files changed, 4 insertions(+)

create mode 100644 .gitmodules

create mode 160000 DbConnector

7AE DbConnector i2RAY 160000 . XZ Git PFHN—MIGFHER, EXRRLEREMRER—XIERISE
—IERIERM, MEKERRA— T FERIE XM

&im, WIXXEEL:

S git push origin master

RESHFIERNEIE

ETIRBNBRE-—ITSEFERNIE, JREREXFNTEN, RNSEEEFERER, EHEFRE
BB ER
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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),

Unpacking objects: 100% (14/14), done.

Checking connectivity...

$ cd MainProject

S 1s -1la
total 16
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x 1
-rw-r--r--
drwxr-xr-x
-rw-r--r--
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x 4

A WA N-_2WINO

schacon
schacon
schacon
schacon
schacon
schacon
schacon
schacon
schacon

S cd DbConnector/

S 1s
S

HrhH DbConnector BR, it

$ git submodule init

Submodule 'DbConnector’

staff
staff
staff
staff
staff
staff
staff
staff
staff

BEN. RUBTTM

done.

306
238
442

92

68
756
102
136
136

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 9),

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

Unpacking objects: 100% (11/11), done.

Checking connectivity...

Submodule path 'DbConnector’:

HLTE DbConnector FHREAEM Z AR ZHNMBRAVRE T o

AT EEHE—mNAR. WRLA git clone @59 1%E --recurse-submodules 3%,

done.

17
17
17
17
17
17
17
17
17

15
15
15
15
15
15
15
15
15

AN A .
I"Ar< .

checked out
'c3f01dc8862123d317dd46284b05b6892c7b29bc’

UHEHFCEFNES—TFIER, SEFRFENREFIER
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reused 13 (delta 0)

121
121
221
121
221
121
221
121
221

.git
.gitmodules
DbConnector
Makefile
includes
scripts

src

git submodule init FIRANMALZSHBED
B, Mgit submodule update M MIZINE FHMEXERE HIBHIQ E RN B P HIHHNESEIRR.

reused 11 (delta 9)

(https://github.com/chaconinc/DbConnector)

EmM=BMIA



$ git clone --recurse-submodules 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’

MRIRBER %R THEESIET --recurse-submodules, BBAFLIEIT git submodule update
--init ¥ git submodule init # git submodule update §HE—%. NREBVENL. MEFHLH
FRIBRENFIRIR, EEAREN git submodule update --init --recursiveo

EESFERNHE ETE
REZNBE—MESFERNTERE, RITERNEEHEMFRRIE ESAGEHF
MFIEREE SHRHIEY_EFHE R

B R EAFRRNREEE, MERERFINEHNEMIREES, MAREIREG L PHITEAENR.
BHATRE B2 Fo

MRBVEEFERPEENLAE, AILHEANBBRPIETgit fetch 5 git merge, BH LHDXEKEHAE
A,

$ git fetch
From https://github.com/chaconinc/DbConnector
c3f01dc..dB354fc master -> origin/master

S git merge origin/master
Updating c3f@1dc..d@354fc
Fast-forward

scripts/connect.sh | 1 +

src/db.c | 1 +

2 files changed, 2 insertions(+)

MBEFMAREREMBEHEIT git diff --submodule, MEBIFERWEFNENKE T — I ESH
ARG R, WRIRAREERIEIT git diff BIEBIIAN --submodle, BRARILURE diff.submodule i&
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BN “log” REFEEANRIATA.

S git config --global diff.submodule log
S git diff
Submodule DbConnector c¢c3f@1dc..d@354fc:
> more efficient db routine
> better connection routine

SNRTEULATIRET, BBAMRSFE FEIREE S H At A BB BOF LB,

MRMAABEFERPFINBMEEH, BALEMERZHNS. 1&1Tgit submodule update
--remote, Git FZFENFIRRIAIMENH EHo

S 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

'd03541c054692d3906c85c3afB5ddce39alc0644 '’

S SRNSBEMEETFHHEHFIRIRCEN master P, FEfRBATLUEE NEENEMS X,
i, {RIEZE DbConnector FIRIRIREZBZERY “stable” 3%, BBABERILATE .gitmodules XHHIRE (X
HEMABITLUREIEE) , WEURERMA .git/config XEFFIEE, iLFENTE . gitmodules XHEFHIE
BE:

S 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

'c87d55d4c6d4bB5ee34fbc8chb6f7bf4585a6687'

NRAA - .gitmodules W, AAERZNMBENR. ERECEFRERIKMEEEAEX—LE, BAH
A A IS RIERFRIR.

XEFEANETT git status, Git RERFERPE “WHiEX” .
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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"

WMRIRIGE TEEEMN status. submodulesummary, GittBa BRI FIERNEXNHE:

$ git config status.submodulesummary 1

$ git status
On branch master
Your branch is up-to-date with 'origin/master’'.

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

(use "git checkout -- <file>..." to discard changes in working
directory)
modified: .gitmodules
modified: DbConnector (new commits)

Submodules changed but not updated:

* DbConnector c3f@1dc...c87d55d (4):
> catch non-null terminated lines

XBNRIEIT git diff, AIUAFERIEKINENRT .gitmodules X, FEIITIEEJLN BRI FEEZRR K]
B SR FERRIE H,
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$ 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

XEEEE, ENBMITUEREIRERREFERPIERAS. #RX2ZE, REAILIETT git log -p

BEEXMER.

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 --remote BY, Git BMASZIXEH FAE FIER, FRLUMNRERZFIRRMN
&, R UE R EEMINFIEIRNE T,
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NI Bz iR AN LR ey

WMIE, ILRMEEMEENMNA, tWEBECH MainProject BEMNAMIEIE, REHITgit pull FKREURH
TR BB RS

$ git pull
From https://github.com/chaconinc/MainProject
fb9093c. .0a24cfc master -> origin/master

Fetching submodule DbConnector
From https://github.com/chaconinc/DbConnector
c3f01dc..c87d55d stable -> origin/stable

Updating fb9093c..0a24cfc
Fast-forward

.gitmodules | 2 +-

DbConnector | 2 +-

2 files changed, 2 insertions(+), 2 deletions(-)

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: DbConnector (new commits)

Submodules changed but not updated:

* DbConnector c87d55d...c3f0@1dc (4):
< catch non-null terminated lines

more robust error handling

more efficient db routine

better connection routine

AN AN A

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

BINERT, git pull S=BAMIMENFIZRVELL, N LEEFE— I omTHREFR. RAM, EF= B
FIEHR, Xma@Eid git status mSEE, ESERFIER “BEH , B “BFIRER . I, EiaW
RIES (<) FBETHER, RRXLERZEHE MainProject FigR, 1BiREZMAY DbConnector FtE
e ATEREH, RFEIEITgit submodule update:
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$ git submodule update --init --recursive
Submodule path ‘vendor/plugins/demo': checked out
'48679c6302815f6c76T1fe30625d795d9e55fc56'"

$ git status

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

IR, AREENR, R MainProject 183 7 /RNIRIEXRIFT FHEIR, BBAMNIZTE git submodule update
EEZARI --init &0, MNRFEREHRENFIER, WREFER --recursive &L,

WMRIFAEBELLLITIE, BBARLLIA git pull 8<% 0 --recurse-submodules &I (M Git 2.14 FF

t8) . X£it Git FHIEUEETT git submodule update, BFIERBEANEHRARS, LI, WRIRAELL Git
B2 --recurse-submodules $IBY, BILUGECE IR submodule. recurse i&¥EA true (M Git2.15F
AETATF git pull) . WEMRIL Git AFFEXIF --recurse-submodules BESFEAIZET (B& clone
BN

FEAREMBHENEHY, TEM—MIFHROER: EIRREEVIEAZH, BI8E .gitmodules XHEHIEZRHEY
FIRRA URL R4 TR E, b, EFERIMBENRTETENRETS, M2 EXMER. LY, ERXEIE
5| BN FEIRERAECER M EN FIERITIGE £, BBAMIT git pull --recurse-submodules 3

git submodule update MEXM, ATHHH, git submodule sync Gi<HEE:

# BHR URL EFFAfcE+
$ git submodule sync --recursive
# M¥T URL EEHIFIEIR

$ git submodule update --init --recursive

EFIRRETE

RRBFEIREIETEERFIER, RANRHASEATEFRRPESHABHNEN, EBETHE LESAE (HEEFE
RIME) » BURAEIRERABERMNEKBEERS (W Maven 5§ Rubygems) (&R T,

RERNTFEIL M FRETNEEFRRS THE P RMEIER, URINARRRS &2 H AL,

FBFIALE, HFEIETT git submodule update MFIERECEFRMEUENEY, Git EREXLHRNHE

MFERPHXE, BEEBFEEZE—IMME BB HEAD” BURES, XEMRELSESMITESS (Fla0
“master” ) ERERENBN. MIRZELIEDZIREREN, WMEKERMEMIGERIRERET FIRHR, XLEFKRD
RAEJRER7E F/Rig1T git submodule update B¥EK, MRFEEFEFIERPIREXEEKR, TEE—LE

SMNF IR,

AT FRRIGEBERZENHEN, MEEMAGE. B, #ASNFERHCEHEENNTED R,
BE, BT EXMEESIR Git B2t 4, AFiETTgit submodule update --remote RM LI
BT e, RAILUEEBE(EHERN A T/ER, ol UE UG RN TETERIMIENR L,

B, URMEAFERBERABRKRE -T2,
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S cd DbConnector/
S git checkout stable
Switched to branch 'stable’

REZRA “merge” HIKEH FIRR, AT FIIEEE, HIIRFL update F --merge EHEIA,
XRFTFEZEBEIRSHE LHOIX D FIERE—NEHEERSH T HK,

Scd ..

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’

gNRFLA1# N DbConnector B3R, RAILUAMMBIAMBELESHNAEM stable 7%, IMELLRNBEESIATX
Peffi— At p e shm E R Eth AHEIX S Sh—MEDRE| LS R E 4o

S cd DbConnector/
$ vim src/db.c
S git commit -am 'unicode support'
[stable f9086e16] unicode support
1 file changed, 1 insertion(+)

MRBAVMEBHFIRIR, MIBESBAVESHME T Bl LB — ks, HNFERFCH N,

Scd ..

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’

NRIRSIE --rebase & --merge, Git FFIRREFMNRSZHE LIRS, HESKBHBEEEN—NIEFER
HEAD 7.
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S git submodule update --remote
Submodule path 'DbConnector': checked out
'5d60ef9bbebf5aBc1c1050f242ceeb54ad58da94’

BMEXEMNAETHAER, (RRAFLAZERTHMCEAFENSS BIEESEMNIFNDX) ARFiths
HHLEHE origin/stable (FEM—MIEENIZENZ) MITT.

NRIMLBRIZFIRRILE, BABT P FEREHMBASHIER, LE Git RIMNEAMHAFZEE
FHERERPRREFHN 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 9)
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’

RN T — 5 EiFcAsh R E), HIBTTEM 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 'c75e92a2b3855c9e5b661f915308390d9db204aca’ in submodule
path 'DbConnector’

RA] LUENFIRIR B RP ARG TR BIFEE AR

RHFIRIREAE

RERMNBFERBRPE LR, EFE-LEERMNBIEMM LESIANG, Ma—LE4MEMR, B
FRINELEHEEN], FRLSHEREMAERT A,
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$ git diff

Submodule DbConnector c¢87d55d..82d2ad3:
> Merge from origin/stable

updated setup script

unicode support

remove unnecessary method

add new option for conn pooling

V V. V V

NRFAVEETE PRSHEFEH X FRIR LB, HEtZd i h B MERNAZ BRI, EHf
MNEEFEURRE) FIRIREAED, AREEDA T R T Fll 1 3tbagEE AR,

NTHBRIXAERE, REILL Git EHXIETMERLEMA FIRREEEMX, git push SLERALIR

BN “check” 3 “on-demand” HJ --recurse-submodules &%, R EAIRRHFIREIREGHEEHIE
B4 “check” EIM=EIEF push 121ELKL,

$ 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.
WMRPRIL, EWRGEN T —LEHEANEIN, BSHETRZINAN. REBNENZRHENE— N FIRRPARF
X EIRIZCRE, WMERTEIERINBERE, ZEBREHX IR, NRIFBENFAEHEERITRE,

AR LLEITIEE git config push.recurseSubmodules check ik ERAEINITA

F—MNMERZFER “on-demand” &, EE2EXNIRXEM,
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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

WIPRFRIL, Git ## A\ DbConnector IRFPABEHEFMBRIHIETE. MR N FIERE R LREHIE
KW, TMBEWSHIERK, FREEILUETIEE git config push.recurseSubmodules on-demand it
ERAKINTA.

BHFIERA

NRIREMABR BT — N FIEIRSI A, BATERZIBE—ERE, BmIEiR, NRFERNALEELDX
HEERXKMERDIHRRE T ORI R L, BAMFEM—EIIEREEE,

MR—MRERZZ—THEEMESL (—MRHEXSGH) , B4 Git SHPMERZ BRI REH, XHRTA

a)ieo

I, Gt EEFRZZREH#HIT RERNEGH. NRFERERELDXBAFEGH, BRIFEXMNTERY
(EIS¥

$ 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.
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FRLAZSER £ Git EXBIEHT FIRRAEFMNR NI ZIERAEEIXHERTESH. SREBEN “merge
following commits not found” (CRILFHETREBEZESHIRER) , BEAXBERTARR, FEZ2EEHRIIEMH
BAMABXE,

AT BRZANEE, REEFFRFERNIZATHHRT. FIERE, Gt HAZLRE D EERMEREIRR
55, EEEMURRFAEFH SHA-1 BEESE, FETHE, XREZHER, WRIRET it diff, MIT
FRESHBRE N2 RIS RAIEH SHA-1 B

S git diff

diff --cc DbConnector

index eb41d76,c771610..0000000
--- a/DbConnector

+++ b/DbConnector

FREL, 7EABIRR, eb41d76 BRI FEIRPAREBRIS, Mc771610 B LIHABRIRES. WMRI(]#H
AFERERP, ENAXBEE ebd1d76 LT, RAGHEBHIEE. WRAFRHIE, TRHARR, (RERH
U E e ZH I H—MEmEN D X

KEFZ—URERE SHA- L EILIRER., ERFEFRHKREGHBRE, (AU HERET SHA-1 &3, HBAILL
NEBB—IMRXRABZRRAEH. RKMNEBWEE, WRARAT —INEESHEHRERER.

FRLL, BATRSHENTFRRER, EF git diff NEZ SHA-1 QIB— MR AR FoEH,

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) SR T — P EENGH AR, FMUNRBEFERAHRERE, BARFRBEMBEBIERREMEHE.
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$ vim src/main.c @

S git add src/main.c

$ git commit -am 'merged our changes'
Recorded resolution for 'src/main.c'.
[master 9fd9@5e] merged our changes

$cd.. @

$ git diff ®

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector

+++ b/DbConnector

ee@ -1,1 -1,1 +1,1 @@@

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit c77161012afbbe1f58b5053316ead@8f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43d1ee550f16a30e825a

$ git add DbConnector @

$ git commit -m "Merge Tom's Changes" ®
[master 10d2c60] Merge Tom's Changes

@ BRBRAPR

@ AFREEIFHEBERF

3 BRIGE SHA-1 &

@ BRRHRIFIEIRIER

® RBRENNEFH

XA gL RE =) L, BE#HSERMHE,

BBNZE, Git RELEZ—MER. MRFERERPEEEIF—IEHIER, ENHEFEETHIMBR
R, B4 Gt ZRIURBEFA—NETHRERALGR. ERIEAEFERGENE—R ELaHTEHAERXAR
R D3Z, FRLARA]RERR AR,

XMBRTABEMNBIREER “merge following commits not found” , HAERHEE X #. ©ILARRK
ERRFEEEIEEHXEFMN?

MREHREFT NI UERNEHER, MESBIERMTENER:
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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.

Git B MIan L BEMERS|, MEIMEITT git add B3, XFZBFRARAGRR. FIIRAIEERN ZXF
o RETLIEMMBENFIRRER, BEEREMT 4, RAZXRIRR, X, ARRRE.

S cd DbConnector/

S git merge 9fd9e@5e
Updating eb41d76..9fd905e
Fast-forward

Scd .
S git add DbConnector
S git commit -am 'Fast forwarded to a common submodule child'

XESTRTRE—HE, EREIXMANMELATURIETEREEN, URHIRTETTRE A LR FIER
B RPEIREIE,

FIRRIIRERTS
{RPT AL BB RO B F AR TR — 55 Lo

FIRRIEH

B foreach FRR&<, EEAS— T FERPETEESD L. NRIBFEETAEFER, XIFE
BA.

a0, RIgBNTEBF B LA —TFHINERERE—LEIR, FAFEE/LTNFERAIE, BlTAI AR
RIFFAE FIRRB TR E,
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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,

$ git submodule foreach 'git checkout -b featureA'
Entering 'CryptoLibrary'’

Switched to a new branch 'featureA’

Entering 'DbConnector’

Switched to a new branch 'featureA’

RIZEAR. BEBEM—TEHESAEFIRENRSNGE—ERZ2IFEERN.
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$ 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;
EXE, BINBIHFERPEX T —MRYHETEFIMEF AR TE. XHEEENMEHKTHGF, ERFETEEE
JLYRBE R X AR A &b,
BEREM5IA
fRege BN HP—EHLSIKEF R, BACgERIERKMRX FAEIZEETEA NIRRT, FKi17E
Git 3% NABTIRE Git 3%, EBRUMRIRITEIE Git PAEFEHFIERINE, XBE—L4F,

S git config alias.sdiff '!'"git diff && git submodule foreach 'git diff'"
$ git config alias.spush 'push --recurse-submodules=on-demand’
S git config alias.supdate 'submodule update --remote --merge'
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XL EE R FRIRY A LIS 21T git supdate, B git spush B FRIREKHFHIX,

FIERAYE)
SATOE A FARIT R A — L/ NE R
iR

40, fER Git 2.13 LARTRIRRZASRY, 7£H FIRREIE RO ZAIREREMFG. NRIREIZ— DX,
EEPRN—DFER, ZEVREIKBZFRRNDZ LN, ROAZE - TERRERENFRRE R

$ git --version
git version 2.12.2

$ 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

$ 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 ERHAEE, BERE—TERER/ LSILEAT—RER, NRAERTEARTIREIE I FIERMN
P¥E, EBIE{T submodule update --init REFHEIMIER,

314



$ 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/
Makefile includes scripts src

Bii—iE, XENTHE, RAZRZUEABR/IEZ.

FhREY Git (>=2.13) #@id A git checkout a0 --recurse-submodules EME N TAIEXLES R,
BN T RMNBUNRTIN D T L FIRRA F I ERIRES,

S git --version
git version 2.13.3

$ 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 --recurse-submodules master
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’'.

nothing to commit, working tree clean

YIRERXFZIMBEM LN 9DZ ETERY, %F git checkout M --recurse-submodules EMWRER, ©
BRI FIEIRA FAREMIER Lo AR, NRMFELERT FERNAEIRERNDZ LR, AAERIT git
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status BFERZETHN “BER HiEH HEHER .
X RN FRREPRSHRIANR S ETIR D T EHRE

XEIER L AR, FHtZHIRa9mE PiRE FIRRE, FJLUREMMA git checkout --recurse
-submodules, (3¥F&%E --recurse-submodules EINAIIAAR Git, TEHRHZ/ERIMER git submodule
update --init --recursive it FIERAFEHIIRE) o

FEIEWE, RALLEE git config submodule.recurse truei&®E submodule.recurse &, &HiF
Git (>=2.14) SR@fEM --recurse-submodules, ALEFMR, XL Git A8 MAE --recurse
-submodules EIAEFS (BR7T git clone) R2&E)IMEFIEIRAPHIT,

MF B RUHRE FHEIR

— T EENSEHEBTFZABE TR FEREBAFERNAE, MRMENEFEZRRE 7T —LEXMH, AR
*ﬁﬁiﬁﬁflligﬁbéu—A¥$iikqﬂ BABFES B, BN Git ZWREES. RIFMEANE—EXHEFER
&, REERERBRA—NFIER, MERMERFERAREEZEIT submodule add, Git ZERRAM:

S rm -Rf CryptoLibrary/
S git submodule add https://github.com/chaconinc/CryptolLibrary
'CryptoLibrary' already exists in the index

RABESEGEEE CryptoLibrary BR. A A LURINFIER:

S git rm -r CryptolLibrary

S git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'CryptolLibrary’'...

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.

RAERKIMRE— T2 T XENTE MRZHTIREB 2 S PABLEAEEF B RMIEFRR P ——IR

SFEIX IR

S 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

fREJLUET checkout -f KIRFIIM, EBRE/ND, MREREERREFNEN, XTaSBENBEE.
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$ git checkout -f master
warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master’

YIRREIRZ G, AAREERAMREBE T —1NE CryptoLibrary B%, #H git submodule update
BT EEEE, MEEHNIFERBRHIEIT git checkout . FIKEFAEMNXXH, (REALLET
submodule foreach BIZARAZ N FIRHIEZITE,

ERAERHRE, ERFERIFENIFIE Git BUBREEINAIER .git BRP, FRAUFRKRIBREH
Git, ER— N FERRERATSERE MR o

RETXETR, FRAFRERRIMNAFTUE/LMEXEINDBHHE LRNF LB EREERBTT %o

T8

BEARNBE T TNEER Git BIENERAZE W HTTP, SSHE) , BEEZIM—MAXERINX+5E
BB A.

Git I EMNHIE T8 I— I X, XEFZHSTEHREER. BrEMHMNERT, BIRXEFER
R BA/IRNE1EE]. FIREMRAEDL2MPHBEEFLEEEEEAMENRNMINIR, AIREIRITE
%, BENFIFET., ARMFRIMESEREZRSB[IONR, X FEBIHHRERLZLIIAN, HNREFEE
iZ format-patch B9A & 40 ME,

XEERT git bundle MRREMA. bundle 83 2% git push s<LFRERIBVFIERNBITEA—1 2|
X, RALREXXERIHaRERNEFELEMA, ARREEMNEER,

REE—TMEENFF. BRITE—ITEERMERNCE:
$ git log
commit 9a466c572fe88b195efd356c3f2bbeccdb564102
Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 07:34:10 2010 -08600
second commit
commit b1ec3248f39900d2a406049d762aa68e9641be25
Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 07:34:01 2010 -0800
first commit

MRFBIEXNECELXAEMABREEHEMECENNE, EMEWMESHE—CE, RIaILA git
bundle create A8<¥§T8,
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$ 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)

REIRMEBE—1EB N repo.bundle XY, ZXHEETHRBEERIZCE naster DZFAFENEIE, EF
FB bundle &2 BY, (REEF|HAABMAEITENS|IBRERRXNVXE, MRMAEHFEXNCETUESAHT
BZ, {REZIGGIFHABEEIN— HEAD 51,

{RAT LU XA repo.bundle X @SR BEURIZLA S Ao

F—HH, RIZANAZLIF— repo.bundle XHEHBLEMMEXNHE LT, RA] UMD 3]
REH—TER, MEM— URL ZE—

S git clone repo.bundle repo
Cloning into 'repo’...

S cd repo

$ git log --oneline
9a466¢c5 second commit
b1ec324 first commit

NRIRTEFT BB EE HEAD 51/, (REFEEGLFEIEE— -b master HEHMWKEINNDZ, BN
Git ARE R 12 A I — 73320

MERIZIFRRZT 3 METT, HEZAMGNEVERINRIRE—TEEEEE,

S git log --oneline

71b84da last commit - second repo
c99cf5b fourth commit - second repo
7011d3d third commit - second repo
9a466¢c5 second commit

blec324 first commit

BAENFBEHNKNFERITENRERXKE. MMNEMINFIR—F, NEMNSEITEHREERIR)
HiESE, MBMNFB2FNITE, SAMRAUG LEEREEENCEFTE, ERIFUTEEENED — M2
FATMIRITFE A MBS 3 MRS,

AT EMXNENR, FREETEHE. MERIE RZZXE NEW, REREZMAREEE—MERKXIE,
AT LUER origin/master. .master B{& master “origin/master ZZEM7 5% FIKEAR 3 NMEFA]
B master REMAERIBECEPRNIRR. (FAILA log d< kMl
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$ git log --oneline master “origin/master
71b84da last commit - second repo

c99cf5b fourth commit - second repo
7011d3d third commit - second repo

XIFRIREEI AR ERITENRRTIER, ERITEXERIFTE, FKAIAILUA git bundle create &<,
MEBANERIXHR, UREFTERRRXIE,

S git bundle create commits.bundle master 29a466c5
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)

REFRFHMNNERTZE— commits.bundle X, MRBANBXMIXAELELTANTNEGEE, WAL
PMXEFNERENCETR, BMEEXHEELEEMHNTERRREIXMEER.

HEIXNEH, A UESANCEZAEEXNMEEEGETHARS. bundle verify spL IR E
XPMXHBER—INEEN Gt 8, EERBEHFNELKSN.

$ git bundle verify ../commits.bundle

The bundle contains 1 ref
71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master
The bundle requires these 1 ref
9a466c572fe88b195efd356c3f2bbeccdb504102 second commit
../commits.bundle is okay

NRITETANMUERERMERITE, MAR=T, RENCERTESAXIMNEN, BAAXNMEHRET S
EIRRICF. XBHZE verify B9 :

S git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abeBad561cB011c3852a4b7bbe95 third commit - second repo

MEMNNE—TEREED, FRURMAIUMXMEERNERER, NRFEEEXLEERIUSNBLES
%, FEFEE— e H T X TR

S git bundle list-heads ../commits.bundle
71b84daaf49abed142a373b6e5c59a22dc6560dc refs/heads/master

verify Fes BRI S IFTERMLER, ZIENENEEEMEZ I UBIIANG, FRUREILIER
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fetch & pull (s MEHRENRER, XBEBENEMNEHELE master 22 EIFKTECEFR other-master
Nz

$ git fetch ../commits.bundle master:other-master
From ../commits.bundle
* [new branch] master -> other-master

AUEBEIHITEEL BRSNS other-master 9%, UKREXEREFKITEHS1E master 9 EMIR3,

$ 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

| /

* 9a466c¢c5 second commit

* blec324 first commit

Eit, SHRELKEGENMENETHZCENRFRT, git bundle REGRATHEREML LI AIE/F

&Zin

HMNZEEREE, Git WREBIBEFERONREFAAIAER, M Git RHET —FMEBNAARBEMNR RE S
HMBUEREDH Git WK,

replace sA ¥ FILALLIRTE Git FIEE EIMR HEF Git:  “BRBIX Git WRE, REEE HEXW
& o EIFA—IMFRERERAHEFH—MERM AL git filter-branch ZENARNERTENRD
SERY, XRIFEER.

fan, E—TAENABAEHEEECHNECESRN— M ENHEMN— 1M EAREKANGE, EREHTN
FREER, RELAESRBEZRENARER, MILEBIAMEETRRNRER "B ECEPRMINER
KEEAE, XMARETUB—RAEBEIEMAE L, XEREMTRTERHEREERRE—MRER
(RAFREFRFE=EM SHA-1E) , (RN,

IEFHANFHAL, HSERRN—IELEFENCE, FEHIORBEINEE, —TR&RENEE, — N EHERE
WEeE, ARRINEEINEERERCE SHA-1 ENER BT replace <REHM T,

BITRER— AR 5 MERHNEECE:
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$ git log --oneline

ef989d8 fifth commit
c6e1e95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

ARG EH D R DR FEAE. F—TEIEEMERNEAR—NAERT. FMO. FEMERNIFARE
HY5E — D SEhR s,

fifth

l

céele

fourth

l

9c68f

third

945760

second

c1822

first
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BIZAERENAERES, BMTATURE—NAEFRDHXR— T HENZIECEN master 3

S git branch history c6ele95

$ git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
c6e1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

cébele

fourth

l

9c68f

third

94570

second

c1822

first
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MERNT AT LIBX N history 3 ZHEXFIFHN T EN master 93%:

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 6 (delta 0)

Unpacking objects: 100% (12/12), done.

To git@github.com:schacon/project-history.git
* [new branch] history -> master

XEFE—R, BINAEREMET T, HHENBDUNEMERNSENAERILEERE N RINFE—E
BUETRA—TESFHNREIRERAZ — MR, XFE—K, HMIFEEEIEDN, A MER.

S git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
c6e1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

AXMERT, SIB—TEEBEST RAENEMREXEREAN, XH—FK, NREMHNALEBEENE
—RERHEH MR FRMAEEMEMFA, Flt, BETRENEFNZAGILIE—TRONEINR, A5
RRTHRR (B0, FEMER) TEFEN LEH.

NTREAM, RNFEEFE—RERD, WFRNMEEE=TEX (SHARZ 9c68fde) o EUILFIATER
RETF IR, HATT UG commit-tree sp¥REBEMIER, XHHNMET M, HEE-—1 =
Y. TR =AY SHA-1 IR R,

S echo 'get history from blah blah blah' | git commit-tree 9c68fdc”{tree}
622e88e9cbfbacfb75b5279245b9fb38dfealbdct

commit-tree HYBFEEES. BISIESHIEBER, TR R Git &S AR
O =ooTr AMLRIH—EEEEOSEEEN, SNAERIE—ERERTH
BERERLRRNES, ESXTRESSNRERSN REHSS5 LEHS,
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fourth

l

622e8 9c68f

instructions third

94570

second

c1822

first

MAERNTELE—MEMIERT, BITETLUEE git rebase --onto L EBRRNAFETEEIEMIBRL
to --onto BEENIA commit-tree p$IREIH SHA-1 B, TESSHANE=MRERT FKINNELETHE—
MERIRIZZT, 9c68fdce)

S git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...
Applying: fourth commit

Applying: fifth commit
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e146b
KN

fifth

'

81a70

fourth

T(‘DU)Q)O'(DﬁT

'

622e8

instructions

cbele

fourth

l

9c68f

third

94570

second

c1822

first

RINELREMRERET TRENFGE, BhiRXEIENAERAMENHLERNE, IR LUGHF EHEE

AFmESR, HEMAREXNCEN, WIXEEIRERMIERUR— 188 BRI EMIRES.
MERNTEUERSENHENANS DR RAZEZITTE, EREXMEEENECERNTREIHER

&, BENNE ZMIZFERIF SRS EH X HAHEREUR(E:
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$ 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

WTE, MEETE master DX ABMIIRIEAIRRFHBE project-history/master 2 FHE T ERNIR

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 SN EREEIRAVIERE ERBITER, XHE—F, HITFMAIL
¥ master HEXHMEMMERZMN project-history/master 9 HH “SION” 3L

S git replace 81a708d c6el1e95
WME, EF master PZXPHHEEERE, BRATF:

$ git log --oneline master
e146b5f fifth commit
81a708d fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

REg, BF2? FTHAMNZ LN SHA-1 FATmeeA— MR ERHERNFEFRNRER, HEMENIA
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(bisect, blame %) t#Z=K.

fifth

81a7
replace

cbele

fourth

622e

9c68f

third

'

94570

second

'

c1822

first

BEBHE, BMEREEAT coeleds BRXMIEBRFITER, EMSHA-1{HETN 81a708d, BMERIEITT

cat-file 8%, EMZERIRERATERIE:

$ git cat-file -p 81a708d

tree 7bc544cf438903b65ca9104a1e30345eee6c083d

parent 9c68fdceee073230f19ebb8b5e7fc71b479c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -07600

fourth commit

JHIE{E, 81a708d EFMIRIERE 622882 L1123, MIEERINAY 9c68fdce B,

F— T EENEBERAERSUUTEIBER:
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$ git for-each-ref

e146b5f14€79d4935160c0e83fb9ebe526b8dadd commit refs/heads/master
c6e1e95051d41771a649f3145423f8809d1a74d4 commit
refs/remotes/history/master

e146b5f14€79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/HEAD
e146b5f14e79d4935160c0e83fb9ebe526b8dabd commit refs/remotes/origin/master
c6e1e95051d41771a649f3145423f8809d1a74d4 commit
refs/replace/81a708dd0e167a3f691541¢c7a6463343bc457040

XEREHNIUEMZENMEMADZER, RARNATBEREERIRSSEPHBEMARTUERT
Ho BWERMEBEBERTARRER BIAE T AEBRETHRMRASHNA LA, AEEEHFD ]
e? ) , BEAEMBRTNARER,

RIETFfE

NRIREANRZ SSH HNER TR, HERET —MRBEOSHER, XEMAUERRANRFRNEEH
BERTReMEREIE, AT, X3 HTTP IR ZR AN — S— N EETERERRINEEN, X
AEEAWNEINENER TIEMM, RAMREEMA—IREVERF BZTLARE token FERET,

ZEHE, GitHE—ITRIERAARLEXTER. TEHE—LE Git BIEI:

- BANFRBEAREE. S—RERESZWRMBARZMEE,.
“cache” BRASKRIEFRERNFF—EE, BHKTASHEFHEETHEER, HETEISHHEMRE
BiERRo

- “store” BRSRELIRBAXHOEREREEES, HEXARTH, XEKRERIFTENT (RE Git RS
25 FAER, SR EAREEFRXRNTHEILEE. XMARXNREZIRNEZIEERBEXHNARFH
Z{RH home BER T

- WMRIRMEAMZ Mac, GitiZAE—Fh “osxkeychain” #&x, ERBEIEEFERASLRAFWHARES,
XA NEEIERERES, HEKRIE, BEREWMEBN, XHMEBEARSEHR HTTPS EIEUK
Safari WE&NEE 2R,

- WNRIRERARZE Windows, fREJAZRE—IUM “Git Credential Manager for Windows” BY4#BhI T &,
XA EEIRE  “osxkeychain” +432), BREZFEA Windows Credential Store RITHIBREE. ATLL
7£ https://github.com/Microsoft/Git-Credential-Manager-for-Windows T &

RAET LIS E Git WECE RikFE L IRM—Fh A3
S git config --global credential.helper cache

DB TAE L&D, “store” RRAILUEZ—1 --file <path>5¥, ALBEXFREBISHE
& (BWAR ~/.git-credentials) , “cache” &= B --timeout <seconds> &%, ALUGERSH
ZR7EERE (BUAR 900”7 , R 15 98 » THER—MEE “store” RXBENEEHFF:
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$ git config --global credential.helper 'store --file ~/.my-credentials'

Gt EEAWMIEEZMHEITA, YEHRFERSB[BUEIN, Git 2RNFEE, FEEKRIFE—EZEH
FIEEIB, HERFEIEN, Git AR BMEELIEL B BEYIXRFPNHESTE, elflsZacisa
EBERAFPEMER, NRMFENELE—IEIEXH, EXFEEZNEHIRENER TERRNEEEREER
FPE%FE, .gitconfig BBEXHIIT:

[credential]
helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000
EEESEIL

XEZWMESLIAIE? Git TIEMB TRARARNGLE git credential, XN EHLER—ISH, HiEBIR
HERNIRINEZHSH,

B—IHFERZER. RNNBRELEEF—MRIEMHEITH, XMEBTAERET mygithost WIEIEES
Bo TEHE—NMER “illl #¢HRE, 3Gt ZHIFH—TMRSBNTIENMSHBER.

$ 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 XRFBREREBL,

@ Git-credential #E TFREFFRERN. BIHEHIENFAAENEER: hFENR,
@ —EITARBAELZ T, FIERFNZAHERMERER.

@ $£ T RH Git-credential #£%, FHBEFHREIRESITENEIFRAERH,
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G MRZEHRENNNFIE, Git ZWRAFANAFRRNED, BITRXIEESRAITEINERLHAME (X
MIFHRER—MEHA) o

FIERALFARNRERM Gt XEBH AN, BEEW—MAKRMAEFEES credential.helper EEENE
X, XMEEREZMHER:

fcEE 175

foo 1T git-credential-foo

foo -a --opt=bcd $1T git-credential-foo -a --opt=bcd
/absolute/path/foo -xyz 117 /absolute/path/foo -xyz

'f() { echo "password=s3cre7"; }; f ! EENAERTE shell 1T

T EHERBEEB T AR IR git-credential-cache. git-credential-store 22, F1AILEE
EfIRIEZSHSITEH. BEMNEIXE “git-credential-foo [args] <action>” FRERIN/HH YA git-
credential —#, BE(NMERNER—ERBAIR—ENITA:

- get BIFERBAN—XTAHP 2,
- store RIBERGFE—IEILFHEI TRANAE,
- erase SRBAEMNIEBMIEEI T EREFEFRER

StF store #l erase MNMTARTHREREKIEN (Git BRZBIE) . AMWTF get, Git WHBIT AR
EER+oRME, MREBTAATNETMNERNER, EMcERREMKATMEL, BNRMERN
i, EMSAEHFHEENEN LY RARENER. ENRHEM—RIIEEES, RENETREEHS
B Git ENIRNAA,

MR TRREEMEANGERS, EIUERRIMATERLEMRA, BENREAEXEER, EERHEN
SEEEENEMBAENGERS. XERHSRAN—RINEEER;, S—MRENBUEERSF Git EBREUE
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

S git credential-store --file ~/git.store get @
protocol=https

host=mygithost

username=bob @
password=s3cre?7

@ #EA1EiF git-credential-store EREREIE: Hifinl https://mygithost BRMERBAF® “bob” ,
FBEE “s3cre?” .
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@ MERHNEEXNMEIE FIHMRHEEEXHONES (https://mygithost) UR—1ZFIT.
(3 git-credential-store MHENZAIFRENEF ZMEL,

~/git.store XHBIHNEAML:
https://bob:s3cre7@mygithost

N2 —RYEEEIME R URL AEMTT. osxkeychain # wincred B T EEA B HFEHENERER
I, M cache FFAENAER (HEMEELEIRE)

BEXRIEERF

B4HE git-credential-store ZEMEM Git EMEEIMIMER, MAMIEM Git TIEHETATLIZE
FEEF. BAGItIRENHEMTABET AZHENNERZS, BEHFEREMERR. thil, BRI&IEN
BAFHPAHEZE—LEE, HiFRESENEH, XEETNRREFET—THZERE, ATXEEIELETE,
FRRREEEMNERNIRECHNEIECE . NENHBTATEHEXMIER, REERITWABE LI
— o EMERIMIZIAE L MZIOTEE:

1. H(THE—FEXEHITHRE get; store M erase BE12E, FTUHEZ X MERN I TEIZREHED
A,

2. HEMEIEXEERM git-credential-store AN HER.
3. B HNERE—REEEN, BRI ZATFRFPEN—TBEXBEEURL—,

HITB—REEM Ruby RESXNM R, BERE Git EBHITRANER, EAESHEIUN. XERINE
IEB TRERTRAE:
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#!/usr/bin/env ruby
require 'optparse’

path = File.expand_path '~/.git-credentials' @
OptionParser.new do |opts|

opts.banner = 'USAGE: git-credential-read-only [options] <action>'
opts.on('-f', '--file PATH', 'Specify path for backing store') do
|argpath|
path = File.expand_path argpath
end
end.parse!
exit(@) unless ARGV[@].downcase == 'get' @

exit(@) unless File.exists? path

known = {} ®

while line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '=", 2
known[k] = v

end

File.readlines(path).each do |fileline| @
prot,user, pass, host =
fileline.scan(/A(.*?):\/\/(.*?):(.*x?)@(.*)S8/).first
if prot == known['protocol'] and host == known['host'] and user ==
known[ 'username'] then
puts "protocol=#{prot}"
puts "host=#{host}"
puts "username=#{user}"
puts "password=#{pass}"
exit(0)
end
end

@ BAEXERF LTS, RIFAFEERAXMA, BIAR ~/.git-credentials.
@ XPMEFREEERE get THNIEKRA BRREFHENIXAHEFEENT B L,

@ XNMEF MR ERNIREERE, EERREIE 11T, WABNBIEREFREFE known le/RP, ZEHRE
%,

@ XMEFRENFREXERNAS, FHLENIT, R known RN EN R S5ZITHELE, XMEF
MIHEERA R o

FABEXMN#EBY TE{RE RN git-credential-read-only, HKEIFHAIA PATH BR THELAFTHITNE, —
PMRERRIERM:

332



S git credential-read-only --file=/mnt/shared/creds get
protocol=https
host=mygithost

protocol=https
host=mygithost

username=bob
password=s3cre?7

BFXTHRFRE “git” 73k, BRI UEREERERREENIEE:

$ git config --global credential.helper 'read-only --file
/mnt/shared/creds'

EWMRERR, BXTRARERAESEER, FEAILUAIRMIREIE AR —LEE iR,
IE\ gﬁ
RELSEM T REEBHFRMIRITRINEFXNERTE, SfRHEIREN, REZATURSZHRHEMD

DREFLAMBERIESINT EN]. MRFEBETERERFIE, MEELMENFARKBEXLERER, i,
RN ZBEETE TS LITRER Git R B ERHNAREDFB,
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=R\ .
HE X Git
FBHgINLE, ERIMNEKXERT Git EAREENGIFER AR, MAETIFZ Git iIBEN TEFRIEBE{REEBEBW

WERATE. 4R, RITRETNMEER Gt I —LEEBNERESEZNBFIG, KBEREEXNER, B
XETHR, E=R. MBABSHIMBVEESERIRTLE,

AcE Git

IESNfRTE 2 REFIWY, FILUA git config BRE Gite BELBMMVEBEMZIREIREYR FHIER Attt :

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

WE, (RETHRIVFSEEBIET, HFAXMBAGIRES Gito

B, REEIZT: Git ER—RIEEXHRFREFMEEXNITH. EBEAIERRKRDN
/etc/gitconfig Xff, BEXHEBERAEBUAFR MMUIFMRENECENEERE, WMRIREE --system ik
Titg git config, EMBRETZX Mo

TR Git STHRENAPM ~/ .gitconfig X (% ~/.config/git/config Xff) o fRAILUER
--global #EIMit Git 5%

&G Git SEHREERENCEMINA Git BERTHEREXH (.git/config) « XPMNXHEHHERITZ
CEAM, EXNTFME git config £ --local &I,

UE=MBARPEENERE (RF. £F. £ith) HBEE L —BXAWEE, I .git/config FNERE
=H /etc/gitconfig HFANTRZAY(ES

ﬁ Git WECEXHBANX AR, FRURE] UEEFREXEREXHS, MAGFEENE, E

2izfT git config ML REEHLE,

ERIRENIE

Git BEBSIRFINVECET N AR AL BFIHMARS SRR, EFABIETFEFIREE — 2 URIF N AR IIER
YPRITECE. RE Git XIFRIEN 2, EBHERARESONXEREFTRNEATEEX HMNIAWRRFEN
RAEBNED, MRBIFERIBIARED Git IFHNETTER, EET

S man git-config

XN LI TRAE A RIER, UKRSZHEXMNR. RBAILTE http://git-scm.com/docs/git-config 3 E!
FEFHNAR.
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core.editor

RINERAT, Git RTRMBEIFEEE SVISUAL 5% SEDITOR GBI A RIES, MREHIKE, RNz
A vi REIBMERIBMEVRZURINEE S RAILUER core. editor IETURIELAENINRIREERS |

S git config --global core.editor emacs

WME, TRMEXT T AR In4RIESS, Git BBETEMA Emacs fiEER.
commit.template

NRIBULTEE AIRRI R LR BIERTR, SMERAIEE, Git RERRXHHIRBIENRRZHIRIAY]
1BIER. IR BE SRR FRIER LUARRET B 3t A& H AR AR A XA,

Bla0: ER-LUF ~/ .gitmessage . txt &R H:

Subject line (try to keep under 50 characters)

Multi-line description of commit,
feel free to be detailed.

[Ticket: X]

ARIRRERENARTERERFEINER (NWTHE git log --oneline BiaH) , WAITEREEAR
IE—FZRIFE, NAISIAREMN bug REFRZNTIES (Ticket) , MRBRIE,

BRI Git IBEENIBIT git commit NEREMIREIFTRINMGE, WTIRE commit. template:

S git config --global commit.template ~/.gitmessage.txt
S git commit

YRR, RERPMSERNTHRRIER SN
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Subject line (try to keep under 50 characters)

Multi-line description of commit,
feel free to be detailed.

[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

MRRHIEAHER EERARNER, AIMERF LRI, HEE Git IBEFARIARIEIR, XEFATLL
BINE 7R E BEEET.

core.pager

ZECETUETE Git BT/ log M diff Fan<SERM DI, RATLUEEIREMA more SEEMIIRER
o gE (RAUABRIZ less) , HAWALUKEMTFFH, KHIZIED:

$ git config --global core.pager

XERERTHREES LD, Git BEE—TIETFERNS.
user.signingkey

MRMEIZLTZNAMNENNGE (BN EZETFAR) , BBAILIRE GPGC BEEXAIRENELETR
Y. WNTFIREIRRIESA ID:

S git config --global user.signingkey <gpg-key-id>

WE, REXEITgit tag ap<RY, BIRJEEEENE, MEBFEXER:

$ git tag -s <tag-name>
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core.excludesfile

IEY0 2B Bk, fREILATEAREVIIERY . gitignore XHEEMELFMA Git BEIRRIXHAVENR, X
ENRASHIMERRETIR, WAIEMIET it add FEWERF-

FEBELERE, MEREMAAEIREERBRIEE—EM. MRIREHRIERSRE macOS, RAIGEETZEE
.DS_Store, WNRFE Emacs 8 Vim {ENBEERRIESE, MEEMEM ~ EERHIXHR,

XNMCBAFRIGERMTEREMR .gitignore XfF, MNRIMZBTENABIE—
~/.gitignore_global Xf4:

*~
.*.swp
.DS_Store

------ RRiE1T git config --global core.excludesfile ~/.gitignore_global, Git FBaBLEXH
IKIHIIE Z 7 J9h

help.autocorrect

BRIRITHE T —F @<L, REJ

-

S git chekcout master
git: 'chekcout' RA2— git @<, M 'git --help's

BIEHNEXTA?

checkout

Git 2= BNMFHNEE, BEREAHERE, WRIRE help.autocorrect IREBEM 1, BAREHF—1dp
SWIEMTER T, Git sBHhETZHS,

S git chekcout master

EE5: BET—1AEFEN Git <% 'chekcout's HEMITHRELEEREITH
& 'checkout'

£ 0.1 WYHEEIMETT. ..

ARRREESRH “0.1F” . help.autocorrect #ES— MR+ D Z—FHELH, FAUNRFBEIREN
50, Git BEERITEHSHIZAIR 5 WRERTEE,

Git FREE

Git B FFNARIHERNBER, WRIERRB R, RESFLSHEERATER. (RAILUKEITZHIERED
Fi e B SR
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color.ui

Git 2BmhEBAITNWMHEANS, BUNRMAZTRERERZRLE, BAlXiE, BRXE Gt WXIRE &Y, 11—
XA

S git config --global color.ui false

XMLKENIIAMER auto, EEBEZMLIKRNAR;, MARTREERZ—MEEIXMH, MR
BB

fRBAILUKERL always, RBEIEEEMKRIRKHIARR, BIEEABELITERHEE. FRISXAKE, BXZ
BHET, MRMBERECRNBEPENEERE, FJLUEE --color 7E4 Git i HEFIEXAM. A
INEEMBZREBRAZSHBE R THEKRT

color.*

ERARIPLEHFTHHEERECUNRERER, (MREAIMAFGSHEXNAGIE AT, T1E6ER
B true. false 3 always:

color.branch
color.diff
color.interactive
color.status

o, ULESPMERETHEFER, ENURARBSEEIRE, WX EHNS Mo EENERN,
g, ATILdiff WRLERUERNR. FEERMERETR, RAIEBTT

S git config --global color.diff.meta "blue black bold"

REEIRBRVENEHE . normal. black. red. green. yellow. blue. magenta. cyan 3 white, IE#ILL
EOFIRENHREREY, BREGEFERBEMIE, FJLUEEERE: bold. dim ul (FXIZ%) . blink

. reverse (X#giRBHERE) -

NP EHSLERTA

BAGItECHNET— 1 diff XM, MEINBFIALEN—BEEERE, BREBRE—NIINIMNITAEA
Bo BRILLSM, (REREIRE—TMERCNITARESHMB AR, MNTABESFohiFR. XBERITUA—MF
EERENTH —— Perforce BF2(b&HI A (P4Merge) —— RERNMMFA— 1IN T AR EHMERR S

oy
Ko

P4Merge RIAEFTE ERF A LIETT, FMIURE ENZEBET AR, TEXNMIFHR, FITERNEERARTU
EIEN A7 macOS # Linux £; 7£ Windows £, /usr/local/bin EEWA{RIIFEFRIHITXEFRTE
B RKE.

B, MPerforce T PAMerge, TR, FEEST— T 2REEMAKIZITIRNG <, F=fER Mac £
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NERERIEEZHANUE, TEHMARS L, ERZE pdmerge TEBIXHFRENBER. SIE—EAN
extMerge BRHIZA G4 merge i<, ILEIRSEHIELL pdmerge IS4 :

S cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge S$*

B diff s LHIAE RMREET ENSEIR, BEIBEPRIMERAEET merge BilA, FINER
T, GitfZELU TS diff:

path old-file old-hex old-mode new-file new-hex new-mode

BT RUXFEE old-file Ml new-file %%, HEHR diff FURIAFRE R ENE,

S cat /usr/local/bin/extDiff
#1/bin/sh
[ S# -eq 7 ] & /usr/local/bin/extMerge "$2" "S$5"

R EWRX LA BE AT HITR:

S sudo chmod +x /usr/local/bin/extMerge
S sudo chmod +x /usr/local/bin/extDiff

MERe] UERELE X REBIMRBEXMNEHMLRTAT., XETRFLZEENILE: merge. tool B
Git ZERWMNEHIE, mergetool.<tool>.cmd MEHLBITNA

I\, mergetool.<tool>.trustExitCode =Bl Git EFMIREIERERTNEHIZIER

If, diff.external @Hl Git ZBAGTMILR. HLb, RATUNEITUTHEXEEHRS:

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> >

SRIBIRAY ~/ . gitconfig XM, RIMLATFEIT:
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[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "SBASE" "SLOCAL" "SREMOTE" "SMERGED"
trustExitCode = false
[diff]
external = extDiff

F—RERYE, MRMEXFET diff <!

§ git diff 32d1776b1* 32d1776b1

Git I5/25) P4AMerge, MAREMLITHIHLIRMIER, mMGXiF:

L H Da e e @A W

oAk fewsos Bes pnding differences) Tab spacing: 4 Encoding: System

| Rafresh all ("CXR) |
LGO)RsH] 5Pk +++T1/-Tmp-/ /. diff_CBASUP @ index.html
% IDOC.TFE himl FUBLIC ©-o/ESC/ /0G0 DML 1.6 Seclet//Ed % |DOCTTFE himl FUBLIC *-//M3C/ /00D INDML 1.0 Seriet//Ex
Zhiml =alne="htiplf i, el.org/ 1999 xhial "> Zhiml =alne="htiplf e, wl.org/ 1999 xhial ">
<Rgade Rt
ciitle>bate Finder</vivles ciitle>bate Finder</ricles
<Eits hELp-equive"Seatsst-type” Sontents"texefhisl; o <Eits hLtp-equive"Coatsst-type” Sontents"texefhesl; o
<link rel="stylesheer” href="/mryleshests/application <link rel="stylesheer” href="/mtyleshests/application
av= javascript include tag 'prototype’, "effesta’ W av= jevascript include tag 'prototype’, "effesta’ W
< > < e
iy sy
Date Fizdes Date Findes
ifcrm cnpubalt="return false;*» ifcrm ompubalt="return falme;*s
<im pene field eag dare”] & cim pene field eag( dare”] &
i foree o/ terEr
LI - LR L LR aE="RR . L
] aT >
pleass contact o AT suppartiglirhed.cos
“poTipt Lype="textsjmvascriptTr = fddws
new Form. Elesent . Obsarver <poTipt LYpe="texts jmvascriptTs
0.5, new Form. Elenent.dbsarver
dusetianfal, waloe){ D
e Ao, Regoest| ' /madn/chrondcs” + value, { [ 18-
sathodr "gat’, fusctianfel, valoa}{
cnfoocassi fonotion(LrENEpOTL) | naw hjEN.Repoest| /mainfohrondel” + valus, |
${'out” ) innasHTNL = LEaRApSCE.fodpoSReTENL] sathad:r “get”,
1 onfoccesss fonotiom(Lransport)q
bie ${'out” ). inneriTHL = trandport.redpoSbeTexty
¥ ]
| 1} H
b .
fETiptr 1 &
=0 </meTipt® v
m Yalel s
Figure 143. P4Merge.

MRFRESREHBE DL, BEEBEETE&H PR, 1517 git mergetool, Git KIFFA P4Merge iLfri@idER R
ESRAR R,

REBBEMANITFREFT AARET Z diff fl merge TEAMIEE, ZEMFIF, BiBextDiff
extMerge BT EARY KDiff3, REMBVNINESRIE extMerge RIS

S cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 S$*
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WTE, Git ¥ KDIff3 fEAEBLIRMBREH AR TR,

Git & T FZ HHEHNAHARNITE, THEFHISEMTHERLEN]. BRI EIIFINIATIR,
=T

S git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
gvimdiff
gvimdiff2
opendiff
pdmerge
vimdiff
vimdiff2

The following tools are valid, but not currently available:
araxis
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.

NRIRAEAE KDIiff3 BIFRETHEE, RRBAERSEH, B4 kdiff3 EFFSIREIER, &B17:

$ git config --global merge.tool kdiff3

WMRIETTULSS, MEAEIRE extMerge M extDiff X4, Git =F KDiff3 &, iILRNER diff KM
Eb3%o

BRAUSSRNZAFH
BAUESRNTAFHRESTRARENEN, BUREBFAERAT, BN ALENBEE

. HF4miBENARIE XHTRERITRIE Windows FHERT, —LARMNTEEHUSTELTHBAN
R TEHHEMERRF. FHM, Gt T —LEE TR RERRX LR,
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core.autocrlf

RINRIETE Windows L5127, MRMEHAHEEMAS (Eil8Rk) , REJEREE CRLF B, XZEHA
73 Windows f£f[EIZE (CR) 1T (LF) BADFRIKLER—T, MM macOS M Linux REAHIT (LF) —PF
Fo BAXZ/NAE, BEIMAHMELETEWE. 2 Windows LRV ISR IHHICITENRITF TR
FREIEFIRTT, HEAFEKT Enter BEY, IBABEFIEITHNF /.

Git B ATE(FIE R BY B sht BBl FRI TR IR A HR1T, MTERH BRI TR R B FEFIR1T, (R LA
core.autocrlf FFTFFILITAINAE, WERZTE Windows R4 L, BEIZER true, XHEEKR B, 01T
SRR B R T

$ git config --global core.autocrlf true

SOSREER LURATIERITEERFATRY Linux 3 macOS, {RAFE Git FEH XA #1TERhaYseiR; Amz—1U
EZEMRITENITERFBIXERNOESING, fREERIL GIt{BIE. fRAILUE core.autocrlf IREMK
input k&R Git FEHR BRI ZEMRITALIRARTT, BRI

$ git config --global core.autocrlf input

XHTE Windows ERVQH AR RERIZEFMMIT, ME macOS M Linux £, MUNIRAZERZRELRIT,

NRIRZE Windows 25, BIETEHRNIEITE Windows ERIE, AJLIRE false BUBLLINAE, HBREIZER
BIERAES:

S git config --global core.autocrlf false

core.whitespace

Git ifeiRE 7T —ERIRIRNMNBESREAFHRE. ERHETAMLEZRTAFHNEERT — HA
=MRIAFRE, BIN=1EINKE, FIIRAILBBEMIZEE .

BRINEFT AR =MEIZE: blank-at-eol, EFRITEMTHE, blank-at-eof, FIEXHREINTIT;
space-before-tab, 517k tab sIENT,

AKX HIN=NEE . indent-with-non-tab, #HATHETIIE tab FF3kA91T (YRETLARE tabwidth i
TUZEHIE) ; tab-in-indent, MMEITRRTZEHN tab; cr-at-eol, &HiF Git ZERITEMEZE,

BidIEE core.whitespace, fRAILLL Git IREBRINEERITHHXALLES 2 EIHED, ERXHAREIE

I, (RElATERNIRERTNNEEEXECHEM -. 5180, NRIFBEITHER space-before-tab™ Z5b
BIFRBIEIN, ABARLIXEE (trailing-space i®z&7 blank-at-eol #l blank-at-eof) :
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$ git config --global core.whitespace \
trailing-space, -space-before-tab, indent-with-non-tab, tab-in-indent, cr-
at-eol

RBRTLARIEE B E X BERS |

S git config --global core.whitespace \
-space-before-tab, indent-with-non-tab, tab-in-indent, cr-at-eol

YIRETT git diff SHSHAHWEERN, Gt ERNEXLERE, FILRERRAMEEEEN]. A git
apply IT# TR MR m, MREAFENANDTFERENTARE, RA]LULE Git ENATIA

R .
El=K

S git apply --whitespace=warn <patch>

&1L Git 72T LN T R B EhEELbIR]ER:
S git apply --whitespace=fix <patch>

XEETEEIEAF git rebase, WRERTEHTHRAMIIX Y, BIREHEER LR, (RATLUETT git
rebase --whitespace=fix ¥it Git #FEE T BEEEEN.

BRS5 28 inAc &
Git IS5 SFIRRVECETUEN RIZH A S, BINE—LERAEEBRIREHERII—E,
receive.fsckObjects

Git BEBHRIAE T RIE R UK SHA- 1 8RR MERHFEF—H. B Git FRESRIEENEXAM. XMERIE
R#ERTE], REIREIMEBIERNIRE, HFEHAEFHENHRANE LT NREBESRIEIENEER
Git eE—8M, 188 receive.fsckObjects /9 true KIREBEXAM:

$ git config --system receive.fsckObjects true

T Git STEB/EEERFNEENTEYE, BIREERERFENE P ins | NRIFEEE,
receive.denyNonFastForwards

MRMRTEEBEWIEXIER, HMBEHEE, XNHEHE—NMERIIZESZ, MXMEESZHFERNRR
FEZRERNAER, XFENHEESHIEL, XBEENMRFNRE, EENETENTREPR, FHEECH
EFInENZ, FJLUTE push as /G100 - AnEREHIEHR (force-update) o
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BEEXERREIE X (force-pushes) , BILIIEE receive.denyNonFastForwards:
S git config --system receive.denyNonFastForwards true

HERN=IRE, BRZSMENEREFHEAZIREMNERN, A AR UMEIEMAEESH, FlnZLEE
—X AP MAERHE (non-fast-forwards) #EiX,

receive.denyDeletes

B ERLIST denyNonFastForwards S(Bg, EfR—ME2EMBGEN DS, BERFRS|IB—kiiXE
Z9H%, #receive.denyDeletes i&EA true B] LB MR £

$ git config --system receive.denyDeletes true

X RIEBIHEER RS XAIFE — KERAFAUXAM. BMFRZEDZ, SHMRSHEFMERSIAX
o BEAFIARERTIR (ACL) BEERSTER P RBVKIE ESCHERFRITIEE, (RGTE (£ 2 SRR — 1
F — TR R ERMIE.

Git Bt

AL R ENREREREREIRED, X Git MRANWRBENFERAFXHETHEN. XEETFRE
HIG BT A Git B, ATMEMRMNERTH .gitattributes XHRHITIRE (BEZMFHNMENER
F) o MRFRIUIREREXHSHEXH—RRR, REAILUTE .git/info/attributes XHH#HTIR
=13

B ERAREY, RA]UNTEFIXHEERBIREXRENEGHRE, it Git MEEMF LRI A, HE
ik Git R R HAITIRANS. AT, (RFFEIE—LEEECHTETRREINENE, HERL LG
Fo

RIS

fRAJ LA Git BI%iL Git MIEMPLER T HIX Mt (UMERBIRFIER) , HiEnENfAREXEx . 5
o, —EXAXAZENETER, KEDERHTIHR, B2 LT HEIXARTULR. M T #EEIEHIL Git
XX Mo

AR Z B

BLEXHRA LRXAXHE, KR EMNEEENZHEIXHELIE, B0, macOS F& LM Xcode MEZEE—1
Pl .pbxproj EEMNXH, TEEE—MCRIMBEWEREFESEM JSON (47 Javascript #i3EREY) %
EEE, HIDEGAERE, BEAFALBETCEH UTF-8 RBHNXAXH, BIRHARKFERETHIEXARHFRL
12, AATCHLR—MREAMIEE——NREHRIIARBRTE, MBELEEHAR, diff WEHBER LM
AWIt, EARENESNIE, Fitb, REBTE S ZH#HIXHE,

il Git #8FrE pbxproj XHHMZ#HGIX M, £ .gitattributes XA FIKE:
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*.pbxproj binary

W, Gt AREARMIEIERZEMRTT (CRLF) [\, HREMBHRIEIT git showF git diff BY, Gitth
S ELAREFTEMZ MBI fEo

bR IS

fREA] LUER Git BHERBRBOULLERAE N ZEFIX . MIRTET, FiF Git EABIRI THBI XA AEAE
U, MMEETSER & @R diff 51T L.

B, IBRMNSBLAXMIARBRE ARLEWEZEZ—: 3 Microsoft Word XE4#1TARASITH], AKERH
18, Microsoft Word /1 -2ttt FRMENRIELS, REML, ARERERAE. WREXT Word XiH# ThRZS
=60, (Rl LESZEIIAE] Git ERR, SXRENERRENA, BXFMETALREXIE? EHEiTgit diff
¥ fE, MREEFEIINTIE

$ git diff

diff --git a/chapter1.docx b/chapteri.docx

index 88839c4..4afcb7c 100644

Binary files a/chapter1.docx and b/chapter1.docx differ

R M2 ERAIREZITEHE, MENKENEEEILRRNARRAH Word XH13?  Git BMERERIFHIAR
ARIERNE, B TFEXITXAMERR .gitattributes XHFH:

*.docx diff=word

XEF Git YRR HEE ST EMNLLRERY, FAEERE . docx AN HERNZER “word” JiEes.
‘word” WIEBREMA? HMNMAEMKIREE, IIEX Git #ITEE, SHAEBER docx2txt ZFR
Word X8 ARIEX A, XFRERIX a8 ERLLRT

B, RBEERE docx2txt; BRILM https://sourceforge.net/projects/docx2txt F&i, BB INSTALL X
Ha9IHEE, IBERIRHATHRITERE . ETX, MEFET— M BREEREER Git ZFOKR. £
RV ATHITIR R TR — 1A docx2txt XM, HIMXLERE:

#!/bin/bash
docx2txt.pl "S$1" -

ST A chmod a+x AR LAIHITIIR. &fE, REEEE Git KERAXMHIZA:

$ git config diff.word.textconv docx2txt

IMEMRERDRIBZERHITLLIR, Git MEXIABLLL . docx BREMXHNA “word” ZiE2sE, B
docx2txte XFE{REY Word X4 siEERR B R IR A XA M H#H1TEEIR 7o
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ERFIF, RIBABNE—ZFEN Word X, FHIRZE Git lRAFE, #E, FEPIMA—NMRNER, T
7 git diff, HHWT:

S git diff

diff --git a/chapteri1.docx b/chapteri.docx
index 0b@13ca..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 BRIk T EATARINAIEBAIE “Testing: 1,2,3. , —FFE, EEALRE——RBALNTHETRFH
F——EBELZRE%T,

REBEAXN A ENREG X, HEP—NMiER, EHRENEGXHERA—MTIESS, BH5E EXIFE
BE——XEBEARBHEGERNPHB IR —McidE. MR TEHHLET exiftool 2, AILUFAER
BEGRFIRAXTFTHIENXAER, XEFRNEDEUXAIHERERAEINES: BUTABRKEIRR
.gitattributes Xf{§H:
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*.png diff=exif

FCE Git IEALE TR

S git config diff.exif.textconv exiftool

MRAETMERERT — 1M EGEXH, BT git diff apLHIERWT:

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
-File Size
-File Modification Date/Time
+File Size
+File Modification Date/Time
File Type
MIME Type
-Image Width
-Image Height
+Image Width
+Image Height
Bit Depth
Color Type

R—ERMEER L XA/ NMBEGRT A ET Z .

XEFREA

SVN B CVS MigHIXBFREFF (keyword expansion) THEEEE SR T LRARANF LK EFERE,

: 7.74

: 70 kB

. 2009:04:21 07:02:45-07:00
: 94 kB

: 2009:04:21 07:02:43-07:00
: PNG

: image/png

: 1058

. 889

: 1056

. 827

. 8

: RGB with Alpha

£ Git

B, XA — TN EERHE, MEMTEFBAEEXHFMAEXEKRZVEXESR, BN Git SRFX XM
RIAIZE (F&EE: Git PR RIRIMAM T AR, M Git B SEXHHEKEZE, RALE
F Git BERNXBFRALENREX A REENNARSR) o AT, FANTETUERHENXHENEEAX

&, HEBXIERAIMERXL A, Git BUHERMET MM A RATX—BM,

—M7TIER, RATBUBSCARFR N ERIESY SR BY SHA-1 BRI BEENEI AR S1dS FE. IRE—ITHZ
IXELIRETIZEN, TRIAMEHEXDZBEER, Git SAENBIENRE SHA-1 BB ERFE, &
B, XFAZREZIWNRE SHA-1 IREEH, MEHENRAEZHREM, KUTRBKRERE .gitattributes

XA

*.txt ident
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E— MRS AR — SIdS 51/:

S echo 'S$Id$' > test.txt

HIRTRIEHEXHRS, Git FEANBUENREY SHA-1 RIEH] :

S rm test.txt
S git checkout -- test.txt
§ cat test.txt

SId: 42812b7653¢c7b88933f8a9d6caddcal6714b9bb3 S

AT, XNMERMABRILRER. WMRAT CVS 5 Subversion BUXEFEMRTIEE, KITSEMN E— 1 BTiEIE
S8 ——E SHA- 1 REMABBZEAKR, ENXETHIFNH, MEEZRFEERXDFRE SHA-1 B8 LR

[=o

FEt Git BMRME T S—HMA%E: BIAILUAES B SRS RE MR N X BT EiIR, — MR
23 “clean” # “smudge” WANFILIESRAM. 1E .gitattributes X, {REEXTFEMRFIEE—
i8S, ARIREXHRERIMIERZAS ( “smudge” , W “smudge” SR SEXHERHE %) X
HEFRIMLIERIZA ( “clean” , I “clean” TIRBEENHWEFNME) o XTI IBLEAEMBARM

BEMEBNE,

Staging Area *.txt Filter

Working Directory

fileC.rb

>

p» fileC.rb

Figure 144. “smudge” LIS TEX I ATt %
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Staging Area *.txt Filter Working Directory

fileC.rb » fileC.rb

Figure 145. “clean” ZIEZ8STEX R E 70T 4%

£ (Git/RREH) EMXMIMNRBRIESELH T —MERMGIF: TiE32H1, B indent BFRLIEFIE
CiRM, {REILATE .gitattributes XHEH3T filter BMHIRE “indent” EIE2IRTIE . c X

*.c filter=indent
G, BELITERE, ik Git&iE “indent” id7E287E smudge # clean B 3iZ M+ A4

$ git config --global filter.indent.clean indent
$ git config --global filter.indent.smudge cat

ERXNMIFHR, HIREF «.c XHHY, indent BFRAMME; FIEEIMEREERN, cat EFRTHM
Ko cat AXEBRMALMGER: ENERMANSESENAEL. XFENASTUBRMAEEZFRIA indent
WIEFRARY C IR,

S— BB FEEI RCS NIgH SDateS XBFRA. BRERXNIF, HINEESLIXHEH—/) M
. BEXHRESH, SITMENRMEREE, HIEEBASANZXH. THEE— M TiZIIEER Ruby /)\H
x:

#! /usr/bin/env ruby

data = STDIN.read

last_date = "git log --pretty=format:"%ad" -1°

puts data.gsub('SDate$', 'SDate: ' + last_date.to_s + 'S')

EXMHAM git log PIREIRIMER A, BHIENFBRAXAR SDate FE, HIHER——(RAILUE
ARIRFRIES EMSEM— PRI A, BIZM AR N expand_date, MEMRHARITRRIZS, IE,
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REEE Git FIRE—MTIEes (BT dater 1B) , it EEKRHXXHEIARIRE expand_date
SCENBTEB, SEA smudge ##B1F. EEXHEE clean I2ENIZA—1T Perl RABREINNAR:

S git config filter.dater.smudge expand_date
$ git config filter.dater.clean 'perl -pe
"s/\\\SDate[A\\\S]*\\\S/\\\SDate\\\$§/""

XEg Perl KIS MIFR SDateS FEVEANNAR, MECHRF. TREBELXTHESTHT, IHENE—T. €
B—1%H SDateS XEFHIXM, ARLEIRE— Git BlE, KEXZKAIRIHIIEES:

datex.txt filter=dater

S echo '# SDate$' > date_test.txt

RREX M, ABRKEY, (RERAIXBFIOAREIRT !

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 vV,

BHEMDRBEMRERK, FIRFEIENE, EN .gitattributes XHZFEETE R, MiDIEE
(FIANX B/ dater) A%, FRILLTIRSBERIRIERN. SAMEIRITXETIESEN, BIEFHEE—ENE
HIER N ZBE AR LY, MMTAZETEERNESET.

S kRS

Git BMESHIAYI (archive) BItBEERIZIER.

export-ignore

HFERIEHE, ATLUKE Git FREFEEXAHMNER. NRMTAEEIEFEEENFERIXS, EB/REE]
MNTERINRAEEF, {REJLITE export-ignore BMEFIEEEN.

g0, RIRIRTE test/ FEARTE-ENHAXH, FHEEEIIRESTENESENESEE (tarball) Fo RA]
PUEIN N EXTTE Git BIESX 4!

test/ export-ignore

WE, HfRiE{Tgit archive KEIBMBENEZEEN, BMERFASWEETIIEF.
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export-sub

EFHX i
PERYER I S

EABIF, 40
ENEHTRR

st

TERERENZ, RAILUE git log IR ILFIXBFRAIZENARFRZT export-subst B

)

RIFEETEHEES— M LAST_COMMIT B9, H7EB{Tgit archive WEHEBIATE
MITTEE, ATLUEXFIRE gitattributes #1 LAST_COMMIT %3 {4 :

LAST_COMMIT export-subst

S echo

'Last commit date: SFormat:%cd by %aNS' > LAST_COMMIT

$ git add LAST_COMMIT .gitattributes
S git commit -am 'adding LAST_COMMIT file for archives'

BT git archive Zf&, [FEXHHNRAB W EIRAXIF !

S git ar
S cat .

chive HEAD | tar xCf ../deployment-testing -

./deployment-testing/LAST_COMMIT

Last commit date: Tue Apr 21 08:38:48 2009 -0700 by Scott Chacon

{Rt e L&

S echo

IRRIEBHEETR git notes HITEM, HH git log EAEMBEIRRIFIRITIT:

"SFormat:Last commit: %h by %aN at %cd%n%+w(76,6,9)%BS' >

LAST_COMMIT
S git commit -am 'export-subst uses git log'\''s custom formatter

git arch

ive HIEFEM git log BJ “pretty=format:’

hIERE, HERDFBZEMMEY "SFormat:” # °$°

FRigo

S git ar

chive @ | tar xfO - LAST_COMMIT

Last commit: 312ccc8 by Jim Hill at Fri May 8 09:14:04 2015 -06700
export-subst uses git log's custom formatter

and

FIEFEIRYY3

BH RS

git archive uses git log's “pretty=format:  processor directly,

strips the surrounding ‘SFormat:’ and "$° markup from the output.

HERT (HAIRY) BELF. AMAMEMNSHIEAE—F, ERXATERTREANBEL R

B Git B, REEENTE RIIEXHEEFTRNEH R, — M EEERNETME, SiFGit 5T

XA REHR

A BEZHAHEN], MRERERRXANANE,
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EZRINTHSR: NERPE— O XNEEBEBEFHINETSS, MEEZOSZ ENERESHLTNETLS, B
NEEZEDFELEH, XN EHEEMER AT, RIZIME— M EEEIREXH database . xml,
ERMNDZHERREN, MITEEHE—MNOZERNSS £, XARBFILZEIEEX S, FAILUSERM
wnr:

database.xml merge=ours
REEX—TEPANSHERE, W ours:

S git config --global merge.ours.driver true
MRFEHTHZ 9%, database.xml XEFRKEEHAR, HRIEFNTEE:

S git merge topic
Auto-merging database.xml
Merge made by recursive.

XE, database.xml ®F T ETFHZHRIBIRE,

Git $8F

MEERAIEHRE—1, Gt EERENEEMERENMLBEXMZA, BERAXFENHEF. TR
ARSSeRIREY. BF IR FRENRERXMEHXFIRIFFTRMR, MRS RmHEF R T IENRERHEIXAIRR
XAFRVEXRRIE,  RA] LARE O FRERMtIE X L1 Fo

RE—THF

HFEBWEGETE Git ERTH hooks FERH., B4 KEBHLMBEFH .git/hooks. H{RA git init #J
B — AR AER, Git ASEXNERPRE—LERFIE, XLEMHARRT ARSI UWERI, BI1EESE
BT WRNFIENNSE. FRIERRAIER shell fiZds, HA—EXEZT Perl K13, I, EAEHSD

B BT TRIZASER B] LUE 8 —— fREJLAA Ruby 8¢ Python, SEFRMFHAEMIESREEN], XERFINZF
ZEZLL .sample &2, WMRMFEBAEN], BEBRXNES.

B—EfGmE (FET BE) BrITHXHMA (git BR T hooks FERH, BNeI#EZH FI4,
XEF—RK, EREER Git A, & TR, KN AEERNEFRIZAEE,

EFIRAF
FERRBFOANRSZH,. TEHIRENDN: BRXIFERSBF. BFEHGIIERBFHNEEH T
FEIENRE, REREIRAEN, ENEFARESTF HAF BEEH. NREBEFEXLMAR

SRILERF PR, BIVMERSSHHKLIMX—I88, (FEMR EARHIEEIN—1 0+ F
I Fo )
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R TIERBF
A9 KR 32 iz

pre-commit FERNRRIERRIET. EATHREENFR IR, Fli, ©ERSHEMER, HERNR
BT, URZERE, MNRZHFUFESERE, Git RRFIRIESR, AEIRAIUMA git commit --no
-verify REIXNFT, REIUFAZBEF, KEEABNERE—H (BTEM lint NiEF) . Bl=x
BFREEFE (BHNEFREXAMN) , FAENXEERES,

prepare-commit-msg HFERNRRERRIERZH, WANEEWEIEZEIET. SAFMEEIRERERN

BINANER, ZHFEB—LERN: FEHFRRERNXHRERE. R LRMEMEIZAITEIRZH SHA-
1%, EXN—MEERKRFHEETLH,; AMIPBLEZENFERINEENIRR, RREEEIR. 5Hig
R, EREXNEITRRHFIFELA, MAUESRESERRERE, SISHENER.

commit-msg $HFIEW—1SE, WSHENLEXREIR, FEYURMRXESNIGIXANRERE, MRIZHFH
AUIFRERY, Git HBFRE, Alt, AJUARERZBEIMNRIINBERSTIRRER. EFENRE—
T, RS NAERZEFRIEIHERE BB D EBIEERIRIR.

post-commit I FEBMERIETMEEIT. EREWEASE, BIFATUREZMETIEITgit log
-1 HEAD RRERE—RNRRER. ZHF—RATEMZENERE.

EBFER M TIER s+

RAET LU BB FI G TERIRBE =N BRI F. TIEEH git anH<AARN, FINRIREBEEMRINIE
RPAEXNHS, ATUBEIT—T, MNRAEEESEFIRHEFZIE git format-patch FERNHT, X
L FHIFRE L.

F—NEITHWFE applypatch-msg. ERWENSH: BEBFREAEENEHRXANET. ORMZE
ROEHEEE, Git BEFZAT. RAILUAZMARBRIEZERNEERI, EEBHNABERIER,

T—NMEgit amiEfTEREIIARMZ pre-applypatch, BLEMRLIBBME, EEFSTFNEWNT Z
/&, FERRZE, FTURATUBAEERRGINERE, ReIUAXMHEETIRFNE T X, NREMHT
AR, FAREEEE, MASUIEZERY, Flfgit am BT, XFMTRASIHIRR.

post-applypatch BITFRXRFEZE, BE git anBZTHEREHIABNHEF. (RoJLATBEREMN
B—NNAHFTHIENBIAN T EE . BIREIMEREEEITHTIERE.

HEEFR#EF

pre-rebase HFIEITTTREZA], UIFZERIFTUALEZEMTE, RAIUEAXMEFRELNBEH
ERER TR, Git BHHY pre-rebase HFRHIMBXAMBY, AT EMMB—ERISFIESIRNIIERE
RITEC,

post-rewrite B FHWAL LB MBERICRNGELIAA, Ll git commit --amend # git rebase (R
AEIEgit filter-branch) , EE—HNESHEMAEENHLTH, BEMUERNPIZEZ—RIIEENIR
iR, XMEFHIREERAIZE LIR post-checkout #l post-merge 4%,

7£ git checkout p¢INiE{T/E, post-checkout F WA, Re] UREIREVIN B IFER EIRARIRIIIE
BR. HEPSEBRAKRNIZHHISXG. Baidm X H T HE MR,
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£ git merge BINIETT/E, post-merge F=WIEA. REILAEMRE Git TEARERNTEXEIE, bl
REFE. XMAFHEIUARDIERELT Git TR ZIMIXGBEFE, XFMMETETIEXNERN, BXLX
HEHEHR,

pre-push ¥ X7 git pushiafTHiiEl, BH 7IZiZ5IBERKEENRERER. EERTEDHNEF
MUBEANSH, BRNMRERNRIRE—RIIGERNSIA, (R UTE#EEFRZE, BERIEXNSIANE
R (— M ESHREIBFAIEHIXIE) o

Git —L B B2 1EEIEITH, B/ReiAA git gc --auto #ITHIIREIR, pre-auto-gc $FSTEHIREIUL
FiaZzai#IAR, aUAERREMRINEERWILL T, EKBEEHIETESERRTEU.

AR S35 23 im sl F

BT EFIREF, (FARKEER, MEAIUERETRSSHRNVEFXIINERFIFITSMERARRE, X
WFRATEHEEIRS S ZAIMZEIET. HXRIIRSSHEMSITHEFA UEEAEUIFTERY, B4
EHAREFPmREERES, T8 UKRIRFIRIRE & 158 RATHEIX R,

pre-receive

RLIER BT FIRRIHEIXIRIERY, RITWIARAMMIZARZE pre-receives EMIRERNKRIN—RFIHIEXHI5] o
MREUFZTEERY, FIENEEATHBASRIES, RO UAXMEFELENSIA#TIFRE (hon-fast-
forward) BYSEHT, BNEIIZHEEFTERBIFRE S| BAS A EITIRIES,

update

update fiiZ&#H pre-receive FIAA+2 %M, FRZATEFESHNE—MEFSEMNSZRIBT R, RIHE
FERNEAZ NI ZHIEANS, pre-receive RizfT—X, HHLLZ T update MEAET—MHZXNS R
T—R. EFRSMFERNEENE, MEEZ=12H 5IANREF (9%) , #HXgils|IBEENAEH
SHA-1 {8, UNBAFPESHENASE SHA-1 B, R update AL IEZRERY, REHENHNI—15IA=
WIELE,;, HRIKASIEEN,

post-receive

post-receive EHEEBNMNIEREUGEET, JUAXREHEMAKRSIEBRNAF, ©EZSpre-
receive MHEIMIMERAEIE. THRAEEEAEMMEYIREAE, BRIFEER (continous integration)
BIRRSS 28, WEFMNWBIRRS (ticket-tracking system) —— EEFALUEE SRR EERREE NI
(ticket) BRERIZWHARD, BAHE XA, ZHATEAR X HIE, FIBEFBAECERETZAEREE
BRE, FMURFEBMEMEREZEEFRE, BAEEERRERKN—EEL,

{5 F 53 Y SR BE Ry — 1 F

FEATH, MERANEFINAIRRIIXEFE— Git TERE: KERIEEMIRN, HEEERERFE
RARESIETHENFER, FREST—ITEFPEHARETARARMNEEZEESHIEL, Uk—
Al 55 25 Ui B 45 SR SE PR PR 1 T X L BR B

HG2BRTRBMZAZA Ruby 519, S0 EBHRTHIBAESHZA, ZIMEEN Ruby BRZI1E, BMERES

SEHEERR. FIEAEMESH—FER. A Git BHIRAIE FHIZEZ A Perl 3 Bash 5/, Frld
fREEMENTRINEIE S Z X MIIES RV F Rl
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PR3 2B im s F
F S AR S5 2R uR Y T/EERISTERAY hooks B R TAY update BIA5ER,. update BlZAENE—PMEXHNZR
BIT—R, EEZ=18

© WHEERIS I BMRE

- HEXFID ZRMEITHRZAS (revision)

- BPESHXRIEITRRES (revision)
WRHEIXZIET SSH #1178, BRI LERA# TR AFRNER. MRIRAFFIEIRIEEIET AR
B—1kS (bbin “git” ) ##1T, MEAXEET— shell BEMAKRIBARKHIBTEFRHSH, HEBNMIEE

IMETERRTZAFPHNED. TEMRIE SUSER INETEBEFME T HFnEEMNAFRNS%, REY update i
FEERE—IFTENER:

#!/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]})"

B0, BIXEANGEERETE, BF7ELHE—XHMRARAN T HERTME,
FEERNHNRZERER

MHNE—ESEERE—FIEXEERHBLIEBEMIHRNER, (FHEN, RES—FKERLNEE—FK

L “ref: 1234 MFRFE, ERAMRBRIBE— IR EIRBIEERRS (ticketing system) HEIENEIN,

MEZ—RES—FHZELRNVERNE, EERXEEETEEXA—INFRE, AL, NREMERERE
BXNFRE, UIESREEREMMIELLILRHEE,

8 Snewrev 1 Soldrev TEMEFLA— UM git rev-1list B Git KE®S, {ReJLERENFRIEIRRK
SHA-1 %R, git rev-list E&EM git log &<, EEBMINRHEH SHA-1 EME, KEHEMES. Fr
UEBRBH—RIRERES—IRR ZEIFRE SHA-1 B, AJBRXIFETT:

$ git rev-list 538c33..d14fc7

d14fc7c847ab946ec39590d87783¢c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢c13f0Obe
234071a1be950e2a8d078e6141f5cd20c1e61ad3
dfaf4c9ef3d5197182f13fb5b9b1fb7717d2222a
17716ecOf1ff5c77eff40b7fe912f9f6cfdOed75

RETLABEUX EmHAS, BIFBHERES— SHA-1E, HHS5ZNNNRRER, AREBENREIFEN
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HZEREENRE,

TP ELAMEMERFRIMLERER. EAZ—TMM git cat-file NKESSHRIARFRIBHIRIEK
#E. FMRFE Git NENRIE TREIXEREGRIAT; MESRALE—TXRm<HL:

$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bch608e1e8451d4b2432f8eche6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

BT SHA-1 BERBRXPHERESN—MERMERREIRZNE -1 =T, ARBRMERENFERS.
BILUEA Unix REH sed ap S REIIZHR

$ git cat-file commit ca82a6 | sed '1,/2$/d'
changed the version number

AL AXFZFRENE—NMHEEHNRRERERES, ARERBIATAHEERNBL, ATIRHM
AFAELLRMEX, REFFEE BENHERBIOT:

Sregex = /\[ref: (\d+)\]/

# IEEEEXHRXESER
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,/7S/d""
if !Sregex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end
check_message_format

BX—ERRTE update AR, FIEBEERTEREEMNBREZEEHEL,

EEETRPRBARMRIERTIER (ACL) R4

BRigfRBERIN—NMERTF R RIZH T IRANE], KIEEWER P XIENBLERDEHENR, KERA

BE2HNEEN, EMARNELEFERIERENXXHEEEHEENR ATRAX—x, RELEBEXH

MENIFARSEEFEA Git €FRY acl XX, RIEAFELL update HFRFIXLENN, HPEHEENRZAETH
BASCLBIFRE XM, ARRERITHIZNAR 2SR EXEXXHEAENR,
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FME— ACL X IaME, XEFEBRRINA CVS B ACL HlEI+2 KM ERETITHNR, E—TREE
avail 8% unavail, EERESHRNERZMUNARTIR, RE—HNREAZMANEE (ZMTHRE
TRBRIZRE) . SWMEEEN | R

FEALF, REE/INEER, —E3 doc BREBNREIEEE, UKk—U{X3Y 1ib M tests BREAN
FREVFF A NG, HENAYACL XXHITF:

avail|nickh, pjhyett, defunkt, tpw
avail|usinclair, cdickens, ebronte|doc
avail|schacon]|1lib
avail|schacon|tests

BAEXESERNTERRNBIEENE, ARG, MERTFEE, RITERIEHR avail BIRN, TEHX
PHERER—TREBA, ENRRAFR, BER—THZAFESIIRIFAE B RAEMAIEA:

def get_acl_access_data(acl_file)
# EEX ACL ¥4iE
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

JFF Z HiZE HAY ACL FENISCE, X4 get_acl_access_data ARIREIEIBLEMT :

{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}

BAAZE T AP IRBVEIE, T RMFERHLIREEIL T WLEIRE, MMA RERIEHEEE A X LR ZER
BNR,

fEM git log BY --name-only &W (7 Git £if —EHhEREMIBT) , AT LIRS ERHE—RIER
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BEEIfF:

$ git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

M get_acl_access_data R[EAY ACL EMR——ZIIBRIBIERIXHFIR, FEEHEIZAFAREHN
[RIEXFIENRERXRE:

# NARTFRERFP BB EFER
def check_directory_perms
access = get_acl_access_data('acl')

# REESEAZRMSENRIMAGHIERNE
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 # FAFEETEIHIENE
|| (path.start_with? access_path) # &I UIERZREIHINE
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
B git rev-list REVEXRFIRSB|BAFAIBIRR. #E, WTFE—MER, KHEEBHRNXH, ARHRKE
x&E B XEX A RIHEIEIN R,
REMNAREHETE A EBNRZEESNAS, BAREEAETFHITARERZMIIE M EN.
Mg —TF
MRELIE LEAEEKE .git/hooks/update XHEET, i&17 chmod u+x .git/hooks/update, #AfG

SREE N AT ERANRER, RETEILUTHRER:
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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'

XEFIMEBHNER. Bk, RTUEIHEFETHER.

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

ARXZEM update IAF KIaH EIERER,. FIEMHARE InERENARTSELALE P o
T—MEREERE D BEIRER.
[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,

XHEFZEARER—BESFTASNRIXHEARHEET — 2R ENRER, MWIFERIEMvET. thil, —
MHEEE SRR —MENRE 1ib BRMIER, EEE

[POLICY] You do not have access to push to lib/test.rb
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M LG, RE update IAEFEHBAIHIT, RITHREAEFXZHFIZESFATERANRERES, HEA
FEZEFEDHEER,

EF IR

XM ANRRAET, BPEERXEFELRT ARG, FFEFEEERNABERENZIEEEL
BTAIULNERBAEGKRRMR,; BARHZMII NS MESRRRAERBRNE, XTFEATELE—TA

e
M=o

REXMRERMAEEREAA —EEPHENHTF, EMITCHENIMREUES, ARV, AF{ImMEEER
AHRERFEREE, FRZIEFRI NS, BTHFASTRERENTBRIAD A, FIreiEdHE
B RIEXEHF O LEAPH .git/hooks BRHRATRITXM. RAIMAUEEEZRIRAITIEEMA
HoRXLEHF, B2 Git F2BIEMIEEE.

B, MEZESRERMZEMRNERER, XHETERFRIRSSFIZENTERAIRZEEMELRNE
Mo ATREXANBR, RETLUEN commit-msg #F, WRIRMEM XA FRIZBIEANE - SRIETRIRER
B8, ARSAENBIVELLR, (RELAILUE Git ERIZEBBRATENFE R MELER,.

#1/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

MRXMHAGFERBMGE (.git/hooks/commit-msg) HERAHITH, RERERHNEANXEFIER
B, fR=EE:

$ git commit -am 'test'’
[POLICY] Your message is not formatted correctly

ERXNRAIFR, RIEEM. AMORIRARICERERRNTEERD, Git IRIFMER:

S git commit -am 'test [ref: 132]°
[master eB5c914] test [ref: 132]
1 file changed, 1 insertions(+), @ deletions(-)

BETIRBMNBRIELBEELE ACL RAVFERZMNIX M. RIIFR .git BRTAREEAIBARMD ACL XX
%, BBALUTH pre-commit BIZASREEEmAIMERITER
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#!/usr/bin/env ruby
Suser = ENV['USER']
# [ HANLEXHH get_acl_access_data 7% |

# XARFRERFP BB EFER
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

XAARSF[HAENLF—1F, BRTHRIEEXG. F—, ACLXHNUERE, FAXMHAELRIIER
Riz17, MAF .git BR. ACL XHHIERZLTM

access = get_acl_access_data('acl')
(E
access = get_acl_access_data('.git/acl")

F—INEEXFBREBERHINIRNG R, ERSB[IHAIHERER TEERRERNAN, AIZEANR
REEZWICR THRIE, FrLAXMFIRIBEMEFXEIRN, MERD

files_modified = "git log -1 --name-only --pretty=format:'' #{ref}"

E, WEER
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files_modified = "git diff-index --cached --name-only HEAD®
AENMREXR N ——FRLtbZ 9, ZAT2EE, E—REFRNE, BREEFAMIEITHAFP#IXEIT
2RSSR mAVIER. MRXZEBR—#, WEEFHLE—T Suser BE,
EXE, BNMNETUBRREZASHTARAEEIERE (non-fast-forward) BI5IH. HI—PREH#H (fast-
forward) HS|AEFRMIER, BEAREEITEEHEINRER LETE, EARMEMEER— M EIRNSZE
gD X b,

BRENTHITXNERE, (REL7ERS2E LEEF T receive.denyDeletes #ll
receive.denyNonFastForwards, EAME—FEEZHENEEETEEHEINRER LETE,

TER—MEERMAMM pre-rebase WATH. CHREFIEHFESHRRNIIR, ABRECNRERE
FREsIAt, —BETHT— MERRAER MRS AREAN (reachable) , ERALKRTE:

#!/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-1list #{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-list *#{sha}"@ refs/remotes/#{remote_ref}"
if shas_pushed.split("\n").include?(sha)
puts "[POLICY] Commit #{sha} has already been pushed to
#{remote_ref}"
exit 1
end
end
end

LA fER T S BT A —ERABRIINEZE, BEETX M aSHURE R ZaiH#EEEIR:
‘git rev-list *#{sha}*@ refs/remotes/#{remote_ref}"’
SHAN® B E SRR AIZIERHIFI B RIER . I RYIEERED &M P AN, HMEMERI=S

IHHEEAIRRZBY SHA-1 ERVFTE R PAFALERIR R —— B RERIR L,
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EMERADREBNNEETERURREMAEEERELE—RERAA -
KoRHIHEE, IRS[IUSBEIAHESHBERETHEX, AM, X2NFHEOES, MAEILC LaEREERE
F— ARG BEERNF R RSB I EE,

ISEr
BATBEIMAT ARETEEX Git EFHHRSHIEN 8 TIERENRERENS R, REEPHEH

BRKET. BT XHERETMESHHT, TBILT —RFIBREIRERSSE. TILESH T HAamsy
T1EmiE, (RERRE(E Git SEIREXES,
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Git SHtt A%

MEHARBRRUMAE. BE, FREEIZMIBEMIINSG— M HBETIRE Gite BEHMEIRKEEEREM
VCSHIMBEH, MFHEMRMA Gite EXRENFE ORIV THRE, EFEMNILEREETRRSNEE £
fEH Git & F i,

TEFLIR, (RATERERERAMBRIRE Gite AERIE _HMOEET ML MIERFRBRIIDEEIEE Git
7%, BMESEMAMBEFNSANTIR, RITBEDEFHEN.

FAZF IR Git

Git AR ERM T HLMERELE, T2 ABEEHE TEMIINIIEW LER Git 97575, BMEMIIFAE SR
MAERNETERNER VCS, BIFZXMAI ARG, ENNRUM g . TERITBEENELNMRA
BERTESERR A BRI

Git 5 Subversion

RBA—ERFRIME SHELSZHNEWINE A Subversion REEE{1WERIE. MATEXZHEEE, EB
ZRITRIE VCS ERH FLmE#, ERRSHEHSBELZZRAEEELFEIRAYB CVS 1814

Git FRFVIFHERER — 15 Subversion IR EHHE, EWIFIEgit svn, XPNTAAFIRER Git {FA
22| Subversion BME P i, XEFIRALUIER Git FrAZARIThEEA IR NE IE/E A< fEE A Subversion —
PEHEIXE) Subversion fRS5 88, XBREMAUEAMBEFEDIXSEH I X FREEX. ERTESHES
FWNEE, RRMMEEREHSERMNEBRXEENAN. SMAEFRQEEEMIZER N2 Git
BEiER, —MFHERE Git MmN QABNE, HEPABENARERAME., Subversion HfiZEmE i
)\ DVCS 5 B9iEH,

git svn

7 Git S Subversion FHERSHWERMSR git svn, EILERESHS, FUBRNEL/L EEN
TIERERNITRTRERNH S
FEMFERNRLIRER git svnBY, BEAES Subversion FT50H, — 5 Git RRFANAL. RE

UAEAMHEDIZEEH DR, ERMEFESEITEMNITERRIEFNALEREUEREESL, HEBRM
LR 5 Git ImiZARSZF[RXENES,

AEESMNAEARZHEBXEE, FBREAEEXE—DTTH Git RS HEMER Git WA RENE,
Subversion [REEE—NMEMENFHE, FIAEREZ. WRMRE—THEHAFIE, HEPE—LEAGERASUNMH—
L AER Git, FEERERE DT AEMER SUN IRSSFRME——XF M= E ERZ MM,

RE

AT ERENINEE, FEE—PMEEANENHE SUN BF, MNRBELIXLESF, (RATRER—BAISE AN
SUN A EEMEIZA, ATEMMMIED, FJLUER Subversion BHRBI—1E R svnsync T E, A7 XL
i, FA17E Google Code EBIET — protobuf MHE&R53#E N AV Subversion €F, protobuf 2—MMi&

S EERE BT MEE R T,

ETR, REBEELLNE—INFAVZASH Subversion €F:
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S mkdir /tmp/test-svn
S svnadmin create /tmp/test-svn

RE, RFFERPNERAEE —=BZNA X RIN—MNMREEN 08 pre-revprop-change BlZs,

S cat /tmp/test-svn/hooks/pre-revprop-change
#!/bin/sh

exit 0;

§ chmod +x /tmp/test-svn/hooks/pre-revprop-change

MERLUARMA BITS KBECESEHB svnsync init <AL XN B FlA#pIH125,

S svnsync init file:///tmp/test-svn \
http://your-svn-server.example.org/svn/

XIFMIREY T RTFAERNES. AJLUBTIETT TEAYE <R eERD:

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.

[..]

BAXMEEAIRERZER/LDH, BNRGZHIENRENCERSZ— P IFAMIZECER, BIERERE
100 MEYHERS, XM ERRBAIRERTEERRHE— 1B, Subversion % —XEHI—MEEASHEE S —ME
FE——XRRISAR, BHRMXMEE—ERRG .

FHi&

BESAEEET T —MNEE AR Subversion B, BBAMRAIMUAB— MM TERIE, AILM git svn
clone BB, EXGEA Subversion BESNEI—N KM Git €F. FEFIEHN—R2NREM—1EILE
FEEM Subversion BEFEN, FES file:///tmp/test-svn B AFRH Subversion B/ URL:
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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)
m4/acx_pthread.m4

m4/stl_hash.m4
java/src/test/java/com/google/protobuf/UnknownFieldSetTest. java
java/src/test/java/com/google/protobuf/WireFormatTest. java

> > > >

r75 = 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

XEHFEIT TR LS ——git svn init UIREEZEEMN git svn fetch —RIEMHAI URL, XRTEHE—
Lepdial, fla0, WRMHMERE 75 MEANRIFERBEHFARRAK, ER Git @a—rR—N e —»
AR EMMERE. WNFEREA LT MEXNIE, XENTESESE/IVNNEELRKTR.

-T trunk -b branches -t tags 289k Git Subversion EEBRBE AN D ZSFEMRFl, WNRIRSD
TARBRNEF. DZHAGFE, AJLUBRXLESH, RAXSWLMHER, FrLEER -s REABMNXESD, XK
TinERRHFBIERFEBL LT, TEMNHSEHERMN:

'S

§ git svn clone file:///tmp/test-svn -s

e, MZRBET—PEZKSANT IXE5RENER Git BF:

S git branch -a

* master
remotes/origin/my-calc-branch
remotes/origin/tags/2.0.2
remotes/origin/tags/release-2.0.1
remotes/origin/tags/release-2.0.2
remotes/origin/tags/release-2.0.2
remotes/origin/trunk

rci

BEXNTARZWMMER Subversion IREZ(ENITIZS | AREER, LFANEEEE—T Git KEH< show-
f.
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S git show-ref
556a3e1e7ad1fdeBa32823fc7e4dB46bcfd86dae
0fb585761df569eaecd8146c71e58d70147460a2
branch
bfd2d79363166789fc73af4046651a4b35c12f0b
285c2b2e36e467dd4d91c8e3cOcPe1750b3fe8ca
2.0.1
cbda99cb45d9abch9793db1d4f70ae562a969f1e
2.0.2
a9f074aa89e826d6f9d30808ce5ae3ffe711feda
2.0.2rc1
556a3e1e7ad1fdeBa32823fc7e4dB46bcfd86dae

refs/heads/master
refs/remotes/origin/my-calc-

refs/remotes/origin/tags/2.0.2
refs/remotes/origin/tags/release-

refs/remotes/origin/tags/release-
refs/remotes/origin/tags/release-

refs/remotes/origin/trunk

Git 7EM Git RS2 EISH RAXEM; TERENN SRR B ITEN CEEF:

Git ERERIMTEMENE refs/tags, MABRENEED X

/3

S git show-ref

c3dcbe8488c6240392e8a5d7553bbffchof94ef0
32ef1d1c7cc8c603ab78416262cc421b80a8c2df
75f703a3580a9b81ead89fe1138e6da858c5ba18
23f8588dde934e8f33¢c263c6d8359b2aeB95f863
7064938bd5e7ef47bfd79a685a62c1e2649e2ce?
6dcb09b5b57875f334f61aebed695e2e4193db5e

3Z[E] Subversion

refs/remotes/origin/master
refs/remotes/origin/branch-1
refs/remotes/origin/branch-2
refs/tags/ve.1.0
refs/tags/v0.2.0
refs/tags/v1.0.0

WEMET —TIEER, RAIMUENE Li—Lis), AESRMER Git fF9 SUN ZF IR IRIIR X
Lo —BRET —IXHHRERE, RE T —MFETAM Git €FERER, XIEATE Subversion ARSS

£

25

EHAREFE:

S git commit -am 'Adding git-svn instructions to the README'
[master 4af61fd] Adding git-svn instructions to the README

1 file changed, 5 insertions(+)

ETHK, (RERFAEEE L, EEXSEFRZIRER Subversion B95 N ——RA] LIBA&MLRIER A

BRI e 1#EEl Subversion BRES28. EHIXEI—1 Subversion fR328, &1T git svn dcommit &

A -
~ .

367



$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README . txt
Committed r77
M README . txt
r77 = 95e0222ba6399739834380eb10afcd73e0670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fd6ffel and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

X2ZELRTE Subversion IRB 2B 2 EFMBVFRBEIRAS, H¥IE—ME—1 Subversion 183, AREER
P Git IR BEE—PME—RIIRRR, XBREERAXEKREMBRIRRZH SHA-1 REMEHLE T, 3
SHFXNER, BNFERA—ET Git (910 B IimfZhk4F—1 Subversion fRBB[IHAFAR—MFEER. WARMF
EERE—RIRER, B git-svn-id #ARM:

$ 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-
21afe3df0a68

AERIERIZAIH SHA-1 RIGFIERE L 4af61fd Fk, MIMERI 950222 F3k, MNRBEREHXE—
Git BRSZ23F N HEIXE|— Subversion fRSS28, HALHEIE (dcommit) ZE Subversion fRS528, EAXMRIE
ST RAVIR R ERE,

PIRNFRELEN

MRRAMEMALE—RLIF, SEFR-NZMRMEFZ XN, Z—AZHEESERIIEPR. PRE
HMEBIELERIREHMIINIF. Egit svnH, EHEHKEXFH:
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$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: d5837c4b461b7c0e018b49d12398769d2bfc240a and refs/remotes/origin/trunk
differ, using rebase:

:100644 100644 f414c433af0fd6734428cf9d2a9fd8babBadal45
c80b6127dde4f5fcda218730ddf3a2da4eb39138 M README. 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 EERZIMIEN, FILBIT git svn rebase, ESMIRSSFHEEAMRAMITZENNE), HIFIRFAER
THRTEIRS[/HINETZ 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 M README. txt

First, rewinding head to replay your work on top of it...

Applying: update foo

Using index info to reconstruct a base tree...

M README.txt

Falling back to patching base and 3-way merge...

Auto-merging README. txt

ERROR: Not all changes have been committed into SVN, however the committed
ones (if any) seem to be successfully integrated into the working tree.
Please see the above messages for details.

WE, FRBIRBIFERELE Subversion IRSZEBIIRNEZ LT, RELATLAURFM dcommit:
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$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README . txt
Committed r85
M README . 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, M Git FRMEHMEFEHAMTIEN EFETERBENZE, git svn RETEEAEARIFERIRAR
M (BfRZE Subversion TERITH) o MREMAMEE— P XHERERARIRERT Z—MXHBER, R
By dcommit 8s L =IE® T{F:

$ git svn dcommit

Committing to file:///tmp/test-svn/trunk ...
M  configure.ac

Committed r87
M  autogen.sh

r86 = d8450bab8a77228a644b7dc0e95977ffc61adff7 (refs/remotes/origin/trunk)
M  configure.ac
r87 = f3653ea40ch4e26b6281cec102e35dchalfel7c4 (refs/remotes/origin/trunk)

W: a0253d06732169107aa020390d9fefd2b1d92806 and refs/remotes/origin/trunk
differ, using rebase:

1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493c18
€757b59a9439312d80d5d43bb65d4a7de389ed6d M autogen.sh

First, rewinding head to replay your work on top of it...

BEX—RRER, ANEREAMEEEIENRSHAFETRHBERTP, WMRESHRARENZERHE
B8, FIRESSIE—EMLISEIRE,. X56EM Git RSBFHRE——ZE Git B, AIUEAGRITENHER
IHRSHPRT, AT SVN &, (REEFEEIZAHETRA SRR EHRSZEEEN.

RBIIZIEITX N M Subversion RS 28 EHIEVEER, BMEIRB S HAEFRER. AILUETT git svn
fetch RIMEVFEIE, B2 git svn rebase SHMEGHEHIRAHATIRES,

S git svn rebase
M  autogen.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.

BIR—=JLiz{T git svn rebase WRIRKNAIEBRERNTN, BATERIEIETXMHLHIEERET
AH. MRBAMBEN, E1E1Tgit svn rebase ZRIBABRMHNITIERZAM—RIGERMRZ, F4, H

TEZSHAEHARE, oA,
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Git 4337 jm) &

HENT Git WIIERIE, MAMSBELETES, ELEM—ETE, ARBENSHANEDR. WRIR
@ git svn #EIXE]—1 Subversion fRS328, (REJREREBIRAY TIFREE— PRI NZ £, MAZEE
NEEHIE—E. HRERTEMNERRESN Subversion B— MR EH BT EE Git —H#RIEEH, FR
BLgit svn TERHIRBRFLIERL Subversion IE3XHY, RRRBE—RIE,

BRIIFAEG TEXE: I 7T —1 experiment 9%, MTRWXIER, RERBENEHEI master, H
dcommit BY, {REEHLHEXEFEA:

S git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M CHANGES.txt
Committed r89
M CHANGES.txt
r89 = 89d492c884ea7c¢834353563d5d913¢c6adf933981 (refs/remotes/origin/trunk)
M COPYING.txt
M INSTALL.txt
Committed r9o
M INSTALL.txt
M COPYING.txt
roe = cbh522197870e61467473391799148f6721bcf9a@ (refs/remotes/origin/trunk)
No changes between 71af562c214ba13123992338569f4669877f55fd and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

AT EHIHERRNOZ L dcommit S LIFSRIF, BRT AMERMN Gt MBHEN, EHREES
FRE{RIE experiment 3% EFMBIRVERRR —R, FIEXEESRETR—RIREGFHIRZIIAI SVN i,

HEMARERETEN, MNRSEBH—IMRKENTRANRGIIIEHIESS, MBKIEITT git merge
--squash; T EBEEMEAMIBRAEHERZRHIER.

Subversion 9%

£ Subversion FFTEN 57 Git PHED ZHAHERE,; MRIREFRE, BRFAFER. 7AW, RATLUE
Fd git svn 7E Subversion FEIED T HEDZ EHIRR.

SIE—1HREY SUN 9%

ZE1E Subversion FERIE— 172, BT git svn branch <new-branch>:
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$ 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 FfJ svn copy trunk branches/opera @< {EEHEEF ERTE Subversion fRSS257HiE
f. BEERIENZEHISKHIA NI, NRMFREXEER, BRRXSHNIRSEIH trunk 9%, A
R opera 9%,

UIRGERN 532

Git B EIREFEH Subversion 73 Z L EBRIBHITNRR BRI — M 0E——NiZRE—1, HEENIZ
REHIOXAERRE—NE git-svn-id B,

MRBERBNERLE—NDEZ ETE, aJLUBEES AN XA Subversion IR R A IAFIRE DS
dcommit E4FERY Subversion 9%, WMRBE—No]BEME LEITER opera 73%, AILUETT

$ git branch opera remotes/origin/opera

WME, MREERKMRH opera #EZEHAN trunk (FB master 9%) , AJUA—NEERN git merge KX
i, BERIFFEERL -m FKRE—THEAMNERER, SNWEHERSREERAMN “Merge branch
opera” o

IBEREFEHNE git merge RMXMEIE, MESHBEERLLTE Subversion FERG—E (EAGitEA
REmIICNEENEHEM) , EXHRER—IEEN Git 8HIRER. FAEFREXNEIEREE—
Subversion fR5328, Subversion [RZBAZIFHLREZNIRE LIRS, FIl, YHEERRE, ©&EX
K2 TMREMDZHNFAERRESE—RENERER, EaH MRS —1o%E, RHFEES Git AR
HREONMEI R RENDZHRETE, (BT dcommit S BFWMND W EFHERNEEHIE, FrLUEEM
EHEMITESRHEN—— dcommit SFERAY git merge EREBRRERIRIBZITT git merge --squashe
REME, BE—MFNA R FERXFER,—— Subversion TEF#EX MR, FFUUHERA TS MRS 2R
REBSWENREIITE, ATBEXLER#, NMZEAHIETFERFREMSS (F$H2 opera) »

Subversion &%

git svn TESEBIIRHRZINGES Subversion FARLEARMARY S < KEE BN E KB R Git EE, THEHE—
Lei2 1T Subversion FERINEEMNG S,

372



SVN K&

YRR IR FER Subversion HBEMEEE SYN B XISEIIRRAE, AILUETT git svn log REE SYN &
AR A SE

$ git svn log

r87 | schacon | 2014-05-02 16:07:37 -0700 (Sat, 02 May 2014) | 2 lines

autogen change

r86 | schacon | 2014-05-02 16:00:21 -0700 (Sat, 02 May 2014) | 2 lines

Merge branch 'experiment’

r85 | schacon | 2014-085-02 16:00:09 -0700 (Sat, 02 May 2014) | 2 lines

updated the changelog

XxF git svn log, EMUHEEMNSHMAIZANE, B, CRELLIEN, HFEEEN svn log &<, &
@ Subversion fRS8818REEE, HX, ER2ERBLIE3E Subversion RSS85 LIRSS, Tk dcommit
Mz Git IRRHARETR, FFEBASERXEREEAREMAKZE Subversion R85 LHRR. EEGRE
REFEEIM Subversion RS5 28 E IR IR,

SVN ;Efig

M git svn log BFSBEAIEINT svn log &<, FRAILLIAAN git svn blame [FILE] BZ&IEILT svn
annotate, IHBERREGXEE:

$ 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

EE—R, EATERIRE Git PRIZAHIRSL, WA ERE—/EIHRHEEE Subversion RFIE MRS,
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SVN RSS2

B LUEIYIZ T git svn info 18&]5 svn info HEEIFMEMNEE.

$ 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: 2009-085-02 16:07:37 -0700 (Sat, 02 May 2009)

XIMEREIRLE—/XF Subversion RZ|/EANRBEL 72 G, BLIE1TH blame 5 log 8%,
& Subversion FRZE&HY

NREE—NMEEE—MEE svn:ignore B4R Subversion BER, (FFSEEIRETNAY
.gitignore X, XEFMAREINIRRIBLERNZIZRRZNX S, git svn B < REBENFRRX R,
F—NEgit svn create-ignore, ESAIREIMMEIEXINEY .gitignore X, XEFRHI TR
BEEEEell,

EZ LR git svn show-ignore, EXFREEMIE .gitignore XHHFHEITHAITENZEIFMERIL,
XL LS AR EE R EIT B B G HF

S git svn show-ignore > .git/info/exclude

XiF, (RA=HTF .gitignore XHFMIBWBEFEL,. H{RE Subversion FPAFME— Git BFRIXE—1
GFEYEI, HBERIIAEHFAEEMBANEE .gitignore X4,

HIRFFAER Subversion fRSZ2FTE H i Uz1T— Subversion BRS38FHIF LIRS, git svn TAR
B, RMZIBESEM— P Rx2m Git, A, (FERFARERE, MeEMiERpIEtEaRSmmaie
o AT AERM, REBTXLEEN:

C R ANEMB Git[hsE, HRREEE git merge £ERMNEHIRR, BIMFETILIZIMNTANLETFE
BEFENZ; MABEGHANTLED X,

© REBRIT—MERMB Git RSSEE, BAETE Git RSB/ LENME. FIUUE—& Git IRS B[ REBENFRNOALE
INEZE, BERAEHEXEMAES git-svn-id BN EA, FAIESZEEIM— pre-receive #§
FREEE—MREXEEREES git-svn-id HRIEAFARE SR,

NRIMET TALEN, BRA—1 Subversion [RZFBRITIERAIUERZ L, A, MREAEIBI—TE
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IERY Git fRS3 2%, AT IEREFERIIBEIMNRESE ST,

Git 5 Mercurial

DVCS IFHEFRR A Gite KfrL, AXNTEEBFZHMNRSL, X TFUNFRERMHEITOHIREE
B, B—1MREFEECHMA. KT Git, RRITHFZE Mercurial, FEENHNMERZSHZEEBRBM.

YFHERE, WRFREER Git WEFiRiTHEBETEERAISE Mercurial IZHIMIEH, B—MER Git fEA
Mercurial RECENEFIHNGZE. BT Git SIRSB[ECERERATEREN, BARTIEBFLINFES
ERARIUEARIRG. XPMMEMRZFRE git-remote-hg, AJLITE https://github.com/felipec/git-remote-hg
HE,
git-remote-hg
B, BERE git-remote-hg, LT LRZEREHNIXMHHRE PATH ZENENBRP, GXHF:

$ 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

fRE ~/bin £ SPATH L&, Git-remote-hg B—MHMBIEKHi: mercurial Python FE, MIREBLXLET
Python, RETCMEXIFEE:

S pip install mercurial

(IR KL% Python, A1 https://www.python.org/ RFKENE. )

FEMHNRE—HERLTE Mercurial EP IR, WIREEELRENIEFIHIRA https://www.mercurial-scm.org/
R,

MEBLERFERT . REAEEN—YIFLR— MR LIHEIXR Mercurial B, Rz, &— Mercurial &
FEER AT LUX M, FRUABNRFEFERAKERES] Mercurial 89 “hello world” €EFAILLT :

S hg clone http://selenic.com/repo/hello /tmp/hello

FHi4

BAE—IEARN “serverside” ©F, HATATEBI—MENTERRTH. (REZEE, XMMRAIE
FEAM, REXZHHN

M Git —#F, BRR(xRE:
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$ 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

REAEER S Mercurial EETERMER TRER git clone %, FREEAA git-remote-hg TETEHELHEAY
KE, EAEMTF Git HTTP/S thXMINBISSILR (Z2BhF) . BT Git 5 Mercurial BRIt AE— 1M EF i
B CENTERE, FIUX MM T —ReBNRiE, SEMENMARS, HEHEIS R,

log 8L R T MRIER, RE—RIERIEAT —AH5IH, BRAXEFAN—MI KRR LEHLSEER) L. ik
#HIEE git BRPLFRLEBHA:

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 i iLEWE R Git Xig, EREREE TENRTEER M ERARRAZEBESHIMET,
refs/hg BRHEME T EPRAZIES| . B30, refs/hg/origin/branches/default 2—1ME&U

“ac7955¢” FFIARY SHA-1 BRI Git 31X, = master FRIEAMIIER, FRL refs/hg BRE—MIEM
refs/remotes/origin W& M, BRESINTBESHZHX,

notes/hg X2 git-remote-hg dNMAI7E Git IIRZZAXFS Mercurial TELE ID ZERIIREIAIEER, LT
FRE—T:
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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 ls-tree 1781c9%6...
100644 blob ac9117f... 65bb417...
100644 blob 485e178... ac7955c...

S git cat-file -p ac9117f
0ak4b987be5ae354b710cefebafe2d9de7ad41a9

Fill refs/notes/hg #&M T —1, BI7E Git WRBIBEPHN— M EHMURBZFHIIR, git ls-tree
i tree SYRAPMBEMBE RN, RB, WRKEFSXHE. NRRANSIHE tree WERFW—IIE, HilskM
EEHPZ—MRFERN “ac9ll7f” M blob 3R (master FRIEMIERAI SHA-1 EFIE) , BERE

“0a04b98” (& default 93X 35MAY Mercurial TEER ID)

FHBRASHBERA TRITARTER LU XL, HANTERIZESER Gt ZECEHREFTATRE.

EBI#E 2], XBEXE—HZETENEE: ZB. Mercurial 5 Git FRIEE L MRINSISSINX PN IHEE,
EBER—RERRAEEL— .gitignore XHREXKE Mercurial €FEH, FizlE, Git E—MAXEILUZ
PR AL IR BRI, MH Mercurial EXXE5 Git ®BBM, FALMRR BRI HFENTE:

S cp .hgignore .git/info/exclude

.git/info/exclude XHIEAZE— .gitignore, BEREAEESERRXF.

TE7RE

BRigHMNELKMT —ETEHBEE master XXM TJUXIRR, MABKESRENHEZXEZECE. X2
MNEERENEFTF:

S 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
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Fl master 3245k origin/master FXM MR, ERIM MERREFETHABVA O 2EH,
ILRMNEEER—HREAEKAEMAMI A AEEMNTE:

$ 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
* 7b07969 (refs/notes/hg) Notes for default
* d4c1038 Notes for master
* df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation
| * ba@4a2a (HEAD, master) Update makefile
| * d25d16f Goodbye
| /
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

RAERT --allfrid, MBI git-remote-hg AEERAR “notes” 5|A, ERRIUZKEN]. FTH
EB BIHAHAER; origin/master BELRIF T —RIER, RNEITNAEMEDX T, Mercurial FFHA14s
BRITIEMEMRFR—1F, TEBLESEH, FIURIMNATEMETEMES,

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

ex. BITUIRARFRENREEL T, FMUBITEER TIELZLEAMNEME R,

S git push
To hg::/tmp/hello
df85e87..0c64627 master -> master
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MEXE! WMRMFMAEEF—T Mercurial BF, RERIXFLI 7 HNFAHAZEH:

S hg log -G --style compact

o) 5[tip]:4,2 dc8fa4f932b8 20814-088-14 19:33 -87060 ben
|\ Merge remote-tracking branch 'origin/master’

||

| o 4 64f27bcefc35 2014-08-14 19:27 -0700 ben

| | Update makefile

|1

| o 3:1 4256fc29598f 2014-08-14 19:27 -0700 ben
| | Goodbye

||

@ | 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 -0700  mpm

Create a standard "hello, world" program
FS 2 NEEERH Mercurial £, 5 3 575 4 NWEEEEH git-remote-hg £, & Git #X E
FRAHE o
NRE5HX

Git RE—MEEN ST . HIEXEMRBHN— 5B, 1 Mercurial /B, XFERE5|HIUE
“bookmark” , ERITAIFERMUTF Git 9o

Mercurial B “branch” #HISMNEEER—L, TEEERFNIZZER £LEEF, EREERKITHEZF
TEFCEREF. XNMIFHERT —NE develop B3 ERIRER:

$ 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

ABFERA “branch” BIBRIT. Git TAEIEMIEINXFITH (FEOARFTEXEM, MMHEEN DAL
RIXA Git I—151H) , B2 git-remote-hg FETREHPHXSI, FE Mercurial Xl

B2 Mercurial BESRIZ Git n—HBH. 7E Git Xi:
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S git checkout -b featureA
Switched to a new branch 'featureA’
S git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA

XS EMAI LR, 7 Mercurial X, EERFEXFF:

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 2014-08-14 20:02 -8700 ben
|\ Merge remote-tracking branch 'origin/master’

||

| o 4 0434aaabb9o1f 2014-08-14 20:01 -0700 ben

| | update makefile

|1

| o 3:1 318914536c86 2014-08-14 20:00 -0700  ben
| | goodbye

||

o| 2 f098c7f45c4f 2014-08-14 20:01 -0700 ben

| / Add some documentation

|

o 1 82e55d328c8c 2005-08-26 01:21 -0700 mpm

| Create a makefile

|

0O O 0ab4b987be5a 2005-08-26 01:20 -0700  mpm

Create a standard "hello, world" program

ATTEEITIRA 5 LR [featureA] 7%, 7E Git XIAXEFERER Git 032, BFT—R: THEM Git XiZ
b HE (XZ2IZZBNFHI— RS o

AL TEE—D “BEE4” B Mercurial branch: 2EEEE branches s ZFEHNEIE— Mo % :

$ git checkout -b branches/permanent
Switched to a new branch 'branches/permanent'
S vi Makefile
S git commit -am 'A permanent change'’
$ git push origin branches/permanent
To hg::/tmp/hello
* [new branch] branches/permanent -> branches/permanent
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TEE Mercurial XiBBHEF:

S hg branches

permanent 7 :a4529d07aad4
develop 6:8f65e5e02793
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 -0700
| summary : More documentation

|

o) changeset: 5:bd5ac26f11f9

|\ bookmark: featureA

| | parent: 4:0434aaab6b91f

| | 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’
[...]

PEXEF “permanent” iBREFS 7THTEEH,
£ Git X1, WFEAEA—MXEHNSZHNTESREERN: MNBIEEMKH. 1232, BN &FH. HBX

5#%, XEZFEBEMEN—HZFIBER Mercurial fAZIFEETHE, RAFHRIAE. TEEIHITW Mercurial &
EEXERNTESEHHEEIEF:
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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

o)
|
|
|
|
|
o) 5[featureA] :4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
|
|
|
|
|
| goodbye

|

o)

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

TEES 95 10 BEEWEIBEFRHFAHRBTF permanent 9%, ERANTEERAERE, XSitERA
Mercurial BIFIPARE RIFE R, PRIAEREE R XFHIT A,
Mercurial 245

Git 5 Mercurial #0tEARML, UEFEXRNRSGHITIE+T2RH. MNREETEERATEMYE AL
(MBBERNEEF) , MEEHFERIEES—iHE Mercurial,

Git and Bazaar

Among the DVCS, another famous one is Bazaar. Bazaar is free and open source, and is part of the GNU
Project. It behaves very differently from Git. Sometimes, to do the same thing as with Git, you have to use
a different keyword, and some keywords that are common don’ t have the same meaning. In particular,
the branch management is very different and may cause confusion, especially when someone comes
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from Git’ s universe. Nevertheless, it is possible to work on a Bazaar repository from a Git one.

There are many projects that allow you to use Git as a Bazaar client. Here we’ [l use Felipe Contreras'
project that you may find at https://github.com/felipec/git-remote-bzr. To install it, you just have to
download the file git-remote-bzr in a folder contained in your SPATH:

S wget https://raw.github.com/felipec/git-remote-bzr/master/git-remote-bzr
-0 ~/bin/git-remote-bzr
S chmod +x ~/bin/git-remote-bzr

You also need to have Bazaar installed. That’ s all!

Create a Git repository from a Bazaar repository

Itis simple to use. It is enough to clone a Bazaar repository prefixing it by bzr : :. Since Git and Bazaar
both do full clones to your machine, it’ s possible to attach a Git clone to your local Bazaar clone, but it
isn’ trecommended. It’ s much easier to attach your Git clone directly to the same place your Bazaar
clone is attached to - the central repository.

Let’ ssuppose that you worked with a remote repository which is at address
bzr+ssh://developer@mybazaarserver :myproject. Then you must cloneitin the following way:

$ git clone bzr::bzr+ssh://developer@mybazaarserver :myproject myProject-
Git
S cd myProject-Git

At this point, your Git repository is created but it is not compacted for optimal disk use. That’ s why you
should also clean and compact your Git repository, especially if it is a big one:

S git gc --aggressive

Bazaar branches

Bazaar only allows you to clone branches, but a repository may contain several branches, and git-
remote-bzr can clone both. For example, to clone a branch:

S git clone bzr::bzr://bzr.savannah.gnu.org/emacs/trunk emacs-trunk
And to clone the whole repository:
$ git clone bzr::bzr://bzr.savannah.gnu.org/emacs emacs

The second command clones all the branches contained in the emacs repository; nevertheless, it is
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possible to point out some branches:

$ git config remote-bzr.branches 'trunk, xwindow'

Some remote repositories don’ t allow you to list their branches, in which case you have to manually
specify them, and even though you could specify the configuration in the cloning command, you may find
this easier:

$ git init emacs

S git remote add origin bzr::bzr://bzr.savannah.gnu.org/emacs
$ git config remote-bzr.branches 'trunk, xwindow'

$ git fetch

Ignore what is ignored with .bzrignore

Since you are working on a project managed with Bazaar, you shouldn’ tcreatea .gitignore file
because you may accidentally set it under version control and the other people working with Bazaar
would be disturbed. The solution is to create the .git/info/exclude file either as a symbolic link or as
a regular file. We’ |l see later on how to solve this question.

Bazaar uses the same model as Git to ignore files, but also has two features which don’ t have an
equivalent into Git. The complete description may be found in the documentation. The two features are:

1. "II" allows you to ignore certain file patterns even if they’ re specified usinga "!" rule.

2. "RE:" at the beginning of a line allows you to specify a Python regular expression (Git only allows
shell globs).

As a consequence, there are two different situations to consider:

1. If the .bzrignore file does not contain any of these two specific prefixes, then you can simply make
a symbolic link to it in the repository: 1n -s .bzrignore .git/info/exclude

2. Otherwise, you must create the .git/info/exclude file and adapt it to ignore exactly the same files
in .bzrignore.

Whatever the case is, you will have to remain vigilant against any change of .bzrignore to make sure
that the .git/info/exclude file always reflects .bzrignore. Indeed, if the .bzrignore file were to
change and contained one or more lines starting with "!!" or "RE:", Git not being able to interpret these
lines, you’ Il have to adapt your .git/info/exclude file to ignore the same files as the ones ignored
with .bzrignore. Moreover, if the .git/info/exclude file was a symbolic link, you’ ll have to first
delete the symbolic link, copy .bzrignoreto .git/info/exclude and then adapt the latter. However,
be careful with its creation because with Git it is impossible to re-include a file if a parent directory of that
file is excluded.
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Fetch the changes of the remote repository

To fetch the changes of the remote, you pull changes as usually, using Git commands. Supposing that
your changes are on the master branch, you merge or rebase your work on the origin/master branch:

S git pull --rebase origin

Push your work on the remote repository

Because Bazaar also has the concept of merge commits, there will be no problem if you push a merge
commit. So you can work on a branch, merge the changes into master and push your work. Then, you
create your branches, you test and commit your work as usual. You finally push your work to the Bazaar
repository:

S git push origin master

Caveats

Git' sremote-helpers framework has some limitations that apply. In particular, these commands don’ t
work:

- git push origin :branch-to-delete (Bazaar can’ taccept ref deletions in this way.)
- git push origin old:new (it will push old)
- git push --dry-run origin branch (it will push)

Summary

Since Git' sand Bazaar s models are similar, thereisn’ ta lot of resistance when working across the
boundary. As long as you watch out for the limitations, and are always aware that the remote repository
isn’ tnatively Git, you’ Il be fine.

Git 5 Perforce

E A IFIER Perforce RIFERITHMAERRS, TABEIAT 1995 F, XFETCTHA T RKERNABNER
HENRS. MEAEMS, BRITEHHEANNHNERY; SREMBLERES—M R RARSSS,
R R REFE—RE, HA, ENESRES/LMIENR, BXfrE, ERZERT, BER
Perforce BYIN B/ {M{FE A Git =B 4F.

MRIRREREEA Perforce 5 Git XEEMMIERE, F—1RINENLBBIRE Perforce EABIERY  “Git
Fusion” 1%, ERLURK Perforce B EFHFRRIA—MAIEEN Git ©F, FIZNE git-p4d, —MNEF %
& R IFIRIE Git 1/ Perforce B P imfEA, MAFTE Perforce AR 28 LERIEFHNECE,

Git Fusion

Perforce {2t 7 — N DY4E Git Fusion B97==d (AI7E http://www.perforce.com/git-fusion 3818) , ERSER
SBRXAEL Perforce fRSZ 285 Git B,
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wE

HWERAINEF, BITESERARERENARLE Git Fusion: TH—NEIMWIFIETT Perforce SFIP#IZS Git
Fusion. AJLAM http://www.perforce.com/downloads/Perforce/20-User SR1FEIMWNIRG, THZRERET
SNIREENEMNIMGES (FEITE=ER VirtualBox) o

EE—rBEoEE, ESEEREENX = Linux AP (root. perforce 5git) WZEE, HAERMH—
LHIBFEXDER—WNE T ARNRE, HPBLEHTRGE, BBIXE:

800 Git_Fusion [Running]
Git Fusion - 2014.1.857837

To manage this UM browse to https:r -10.0.1.253:51480~

Use Arrow Keys to navigate
Set Timezone (Current:UTC) and <ENTER> to select your choice.

Figure 146. Git Fusion E#{¥E s/FE.
SR EREX) LAY IP #toht, BIESAESEAR, ETR, BITEREIE—1 Perforce AP, EERED

B “Login” EMHIZTELE (FEHMH SSH EZFNIXENLS) , AEERA root. RAEFAXLEHGSEE—
MRRP:
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S p4 -p localhost:1666 -u super user -f john
S p4 -p localhost:1666 -u john passwd
S exit

E—TYRSTA—NVIRESRKREEXARF, BEAILUETEAN (wq FEIZEREZRIAED, FZ0 <
RERTANEZEERR. XMEFREHINBEEIRRRRAMNERS, FRUIETIREETRIET

ETREMNERISEIF Git FEIIE SSLIEH,. Git Fusion $RERE—MEPH, BREZHFTEIRIEINE
HBY IP #uk, FRLL Git =3E4E HTTPS &%, MREHITKARE, &EIF Perforce Git Fusion FREZE—1
REBGER; A, SNFHNIXNMIFHRE, XELEBT,

S export GIT_SSL_NO_VERIFY=true

MERNTLUNRFAERBERTZER T

S 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 O (delta 9)

Receiving objects: 100% (630/630), 1.22 MiB | © bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

EINBRGEBEF— eI UEENEGINE, XBEHRSFERZAEICIERN john AR, B3 HTTPS #1T5pE; Git
WA RIEENEIE, EREMEFSATFENEXT ZEHNEREEIER,
Fusion B¢ &

—BRET GitFusion, (REBEREEE, ERIMKRER Perforce P MMXAHELIFLBEES; RFE
BR5Y Perforce BRS388 LAY // . git-fusion BREMFMNITIETIE, NHEMERRGXEE:
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S tree

—— objects
—— repos

|

| | —1...]
| L—— trees

i — [...]

—— p4gf_config
—— repos
| L—— Talkhouse

| L—— p4gf_config
L—— users

L—— p4gf_usermap

498 directories, 287 files

objects BR# Git Fusion NEBFRW AT Perforce SRS Git SR, RANFEI) LWEMKRAE, X
BRFE—IT2B/B pagf_config XfF, BNMEEFEZE—H——XEREXMHRET Git Fusion BI1T 4,
ILHANE-TRERTRIXMH:
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[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

XEHENMNHASRANBXEETNES N, BREFEXZ—D INIEXNXEAXHE, & GitHNEEE, XX
HIEE T £BEm, EEdUBECERENREXHES, B&E repos/Talkhouse/p4gf_config, RT
AN, REBRE—E52BRIATEIZERN [@repo] XiR, FMBESFEMETEXEAIXIR:

[Talkhouse-master]
git-branch-name = master
view = //depot/Talkhouse/main-dev/...

XZ— Perforce B 5— Git 2B ST, XNXRAIUWHGRBEIFEERNEE, FERIIZFEH—M
BlAl, git-branch-name AR Git TERFENCERRTRIMAERITFNEZF, view EINEHREN
BB ETE AT H] Perforce XA UNMIBRETE| Git BFF, mILIEE—ALAIBRET, FRETEAIG]F:

[multi-project-mapping]

git-branch-name = master

view = //depot/projectli/main/... projectl/...
//depot/project2/mainline/... project2/...

BEXMAN, MRIEETFTERFESIEREWHNER, ATLBEERA—1 Git €&,
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BE—TEINTIEHX 4R users/p4gf _usermap, B4 Perforce BFMESE| Git B, BIRAJIEERSE
Bo HM— Perforce TEEEMRN— Git 1232HY, Git Fusion BERIATTAREE Perforce BF, AEIE
HpFE L 5 £ B FMETE Git BY author/commiter FE&FR, HRIIFFZHEET, BRIANITHRBIRIBEFEMHEE GitigxR
Fr author FEXFPRVEBFEHINLREL Perforce BF, RARMUZBFRRXTESE (UARNENNA) . KZHIE
MTE, XMTALERREY, BRZEETERMRIXH:

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—1TRRERE <user> <email> "<full name>", SIET—1MRMAAF MY, BIRITHRISRREIER
FaE R E— Perforce BRI, HER/LNFRREREBFMAE (SHEAZTHRFEMINL) 4R Git IRRXHBEEIL
f{1BRFEIE]—1 Perforce AFPRIXRBER. HM— Perforce TEEQIE— Git 12320, F—MITED
Perforce BFBITTSHAE Git (EEER.

REMITMEIZRE Git IRXHFHEET Bob 5 Joe WEKZF5MfEMIL, JFBER—TRBIEFR, EFR
BRMNEZBRAGESHRANXRAE, TEHEMIS 2R FTERH—RY, FRIFBEFER Git i232E B
F— P EWREE,

T{ERiE

Perforce Git Fusion Z7E Perforce 5 Git IR AIZTHIBI N ABIHHE, 1LFHITE—TE Git XL TERH AR
o RERKNE “Jam” IMBEHERALRMWEEEXHME T, FJLUXERE:
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$ git clone https://10.0.1.254/Jam

Cloning into 'Jam'...

Username for 'https://10.0.1.254"': john

Password for 'https://john@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.

|
[...]

LHERXEEHEY, REE—LE, XBEAEMNRZ Git Fusion RIE7E Perforce HEFMEEENEEERIR A
Git 838, XREFEMRSFmAM, FAUASIEHR, ERNREREZHE, BACEERIEE—LME, BXRH
M BIEERMR, FIUSRREER Git B3R E,

WIRFRL, FANNECEBERGZAERAINERN— Gt EET. XBEE=1MDX, Git EELHERRIET —
IRER origin/master BUZAS# master 93, LENM—LETIE, SIBEJL IR

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

cfd46ab (HEAD, master) Add documentation for new feature

a730d77 Whitespace

d254865 (origin/master, origin/HEAD) Upgrade to latest metrowerks on
Beos -- the Intel one.

* bd2f54a Put in fix for jam's NT handle leak.

[...]

* %k % O I

HITERITRR, RERIMEETEEEHMAZEIME:
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$ 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.
[...]

BERBAEIE! MZEMREREMAFNEXR, B2 6afeb15 XML Z (R Perforce TP intl 2

o MGItIMABENRRARZ —MER, HEfthiiE— TR, 1LIF(1EE Perforce flRS|MARE—E

R

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

Gt INNERINT. iLENIM Perforce WM FAE—T README XHMIFAS, #/A pdv BRZETHEE,
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- NaNs) Revision Graph - //depot/Jam/MAIN/src/README (10.0.1.254:1666, john)

% @Y a O @
G File Filter Tree o 8808 8853  BEE3 9991 9992 9997 10003 10032 12131 12134 (12135 12136
Filter Options... B 2
- T 11-git-fusion/branches/JamFij 3|/ SDugTVmCIDEOsp SmEW==] depot/ Jam/MAIN/ Src [README
v ¥ I_fl ._gi't—l'uiian _ 26
L S1C banches Jam/B/31/80ug T /MAIN/ src/README
v ™ O depot 1
- El:jl_lam
Integrations  Labels Pre:tiew I m Legend |
Revision: git-fusion/branches/Jam/Fij3|/8DugTVmGIDEQspS mbw== /depot/Jam/MAIN/src/README#2
Date submitted: B/31/14 1:25 AM Changelist: 12135
Submitted by: ben Perforce filetype: text l
Workspace: git-fusion-progit2-Jam-temp-2 File size: 3.9 KB
Action: edit
Description:  add documentation for new feature
Imnarted fram Git
I /depot/lam/MAIN /src/README#26 >

Figure 147. Git ##3X/5HY Perforce iR 2 &

MRMAEZAMREIXNNE, EMFILARR, BREETRETEN Git HEERKEESIERIE,
IE7EE%E README XHRFAE, FAUE LANERMIABTBIXAFEREDZHEF, HLA, HITEFR
ERRAXHXRNAIE, XTAAENERRETEE T H. RERRRIBI ERHERRAERNFAEE
(FERXMIFHZ 2)

FEFIBN—HERXMEERRRER Git HFEFME, Perforce ZBEME 1 M 2 RRXMBE N, FTUEE
.git-fusion BRHPEMT— “anonymous” BEZRFEFE. XWERTE Git daR D AXIM Perforce &5
BAZRRE (HEEIRETLUEREE X HRMSTE(1Z Perforce 7%) ©

XERZHERERRS, BRRALERZEANPN—PARILUER Git, Z—1FILUER Perforce, MFIE AR
AAEEM A BT,

Git-Fusion 245

WMRMRE (HEEEIRT) HMIRRY Perforce BRSS23AIMNPR, FBA Git Fusion 21 Git 5 Perforce BEAE3MAYR
T, XBEET—REE, BRFIMEHFEREEN, XRAEHFEPF—NFTSHIMEEMFER Gt
EEEEEMNET ., XHARBIRINLE Perforce RAIAABIBEE N ——NRMIEAET EELMIXNAE, Git
Fusion 231E4E——2R7A Git Fusion RIJILMMBRZEREEN. FEEALUER Git FER (REe(Ixd
Perforce AR &RFRBHFIR) , &HPL (T Perforce XBWEWIER T —RES) -

WRAEERIRIRIARSZS [ EIERIKE Git Fusion, RAE—MANR—EFEBXH TR,
Git-p4

Git-p4 = Git 5 Perforce Z BN AFfE. T©REBITEMN Git BERN, FILUMRARZEEMIAE Perforce AR
SRONE (HARTAPWIE) . Git-p4 HA% Git Fusion —# R;EFHTE, BREATFIRELTEBHRS
B|IMENERT, MABORBMHESE.
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(’ ATE gitpd —RIEFTEEMWPATHIMEZEFHNENBRPE p4 TR, AEXREXE
BIBE, BRILTE http://www.perforce.com/downloads/Perforce/20-User F823K15,

RE

HFETRHBEN, ERITEESM EEERMN Git Fusion OVA i&1T Perforce fRSS88, B2 (1244 Git Fusion AR
£ RIREEIEHTT Perforce AN EIE,

AT pA L ITEFE (git-p4 KT , MEEREMMIFRTE:

$ export P4PORT=10.0.1.254:1666
S export P4USER=john

Fri&

&I Git FREAER 1, F— T HImERE:

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

XEFRBEH—FE Git B “shallow” BI%RE; RERHIRAR Perforce #SNE Git; i2fE, Perforce
HERWIGITRLEE— AP —MhRZS, {EF Git fE Perforce B EX IR T, EE2A T HMBRMIEX
HERTREAR TS,

TZE, FITME—1T2INEER Git BFF:

S cd myproject

S git log --oneline --all --graph --decorate

*x 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of
//depot/www/live/ from the state at revision #head

S git remote -v

A CERHAFETMITIEZECE, Git-p4 Q2T —L3IARARRSHFRES, ENEEREM git log
ETWIRES|I A, BRENHTHE Gt XFEIE, HEMTEREEN,
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TERE

7, ERNMNAR—EIE BRRMELE—TFEEENIR LM T —EIF, AREEFRERTSEI

REYE M A

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

* 018467c (HEAD, master) Change page title

* c0fb617 Update link

* 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from
the state at revision #head

BIBEER T RAHERHEASFHIZETENZE Perforce BRSZ28. LRI E—TSREMARTM 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%)

S git log --oneline --all --graph --decorate

* 75cd@59 (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

ERRMIIM T, master 5 p4/master BRSO X T, Perforce WX RFGE—=t R & Gits, FFLURRE

HREXKBEREME X Git-p4 BINTEMPIER, EEERMT —MREAZ AR

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(-)

MigHE T REAMISAN, git p4 rebase @ git p4 sync i#EE git rebase p4/master BIRES .
EEAREEREA—LE, IR TEESZ N2, BX2—N#HT,

E
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MEBRNNAEEREEMEDN, FITERTFRNKETIMRE Perforce, git p4 submit HELREIAE
p4/master 5 master Z[EHE— Git IR BIE— B Perforce 18iThRAE, BITESHHIIFIRENRIE
25, XHABREBERGEXE:
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# 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-p4.skipUserNameCheck hides this message.
######## 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>
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BRT LR git-p4 AINTVEBEIMRRR, HEMNSITEIT p4 submit BEIINARAKRZHEE, HEXHTE
EFTE—NRZFH git-p4 2R FERIRM Git 5 Perforce 188, BERBEBER T RESEEBERINTA,
a0, MNRFESABIRIZERHEE Perforce BRKFHRMERS N, TERSBERENTEERIERG
=MNEN (MARMR)

Git-p4 FEENEMIE Git FVIR3TERSNE| Perforce TEEMAR, XFFIBRNBIMHIMEREFHRL, &
R (BR—MER) . XZE shell HHEERGXF:

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/live/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

*x 775a46f (HEAD, p4/master, p4/HEAD, master) Change page title

* @5f1ade Update link

* 75cd059 Update copyright

* 70eaf78 Initial import of //depot/www/live/ from the state at revision

#head

ZRBMBNRAZM T —R git push, MEEN S EFAENREGLRELL.
ABREX NI RERE— Git IRHEIWEN I— Perforce TEE, MRBERCNIEEEI— M RIHAR

32, AILMEEIT git p4 submit AEIT—RRENZER, EFIENZFAERELNEERNERH SHA-1
RIEMEARE T, XZ2EN git-p4 EE—MEUNRIEM—ITERIRERE !
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$ 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]
HRRRR—AREHERNELREMTA? UHRENMNEH—T. XBRHENAIEERN—FER:

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 [iSE1E 775a46f G X 7o Git XIABIRIRIE, AFE—R5S Perforce SkEMESHIER, £F
F—MRI, HINEaZRIRRT XS] Perforce RSB MMNTEE Y F, UHBRITEEUNREHAXBRERSLE
Fa:

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

-N1FIERE --dry-run 45, BaRENRERGBLTENETAET42. XEKGFH, sEBERGEEHII=
B =" Perforce TE&E, W EARTT Perforce RSB ESIHI=RIEESHIER, HIFERGERHITEEN, 13K
MNERTCWAM:
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]

git log
dadbd89
1b79a80
0097235
c4689fc
775a46f
05f1ade
75cde59
70eaf78
#head

* Kk * ok K X ok * U O

git p4 submit

--oneline --all --graph --decorate

(HEAD, p4/master, p4/HEAD, master) Correct email address

Table borders: yes please

Trademark

Grammar fix

Change page title

Update link

Update copyright

Initial import of //depot/www/live/ from the state at revision

HATAE TR T, MEBEERRFNINTES (Lhr X)) . XEKEIRTLUTE Git X E/Rite)
B, I, PHESEHIIMABEEMINAEEESTES Perforce RFES. MRMMAIUTEE, RMEIUEE
k3l Perforce fRS5 28,

n¥%

WRIRE Perforce MBBEZ 172, IRHREAREIE; git-p4 AJ LILA—FEM Git 95 TURBIERMIER. &
E1RBY Perforce € FEFHBIIHRGIXFE

//depot
L

project

—— main

—— dev

HEREMRE— dev 9%, B—MIEMBE TEXEF:

//depot/project/main/... //depot/project/dev/...

Git-p4 B LB shitd M B XA B R H IE A S5
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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

ARTECEREZEPRHN “‘@all” WA ; BaSHF git-p4 FMUNRERERNFHEMNEES, BOERLR
RREMIFIETES, XEREMNT Gt WRERS, ERUORMFIE—TEARKAENTE, BAESR
T‘E%_Eﬁﬁjrﬁlo

--detect-branches #Fi2&F git-p4 E/ Perforce B9 T HSERRETR] Git B95| B, SNRXLERRET AIE
Perforce ARS3889 (M Perforce W—MEXBHMAR) , (RIS git-p4 DT B4, RABRIFRER
SIEFER:

S git init project

Initialized empty Git repository in /tmp/project/.git/
S cd project

$ git config git-p4.branchList main:dev

S git clone --detect-branches //depot/project@all .

RE git-p4.branchList EEEiETA maindev Fik git-p4 BB “main” 5 “dev’ #HEHDZ, FZIE
EF—TMFHX%,

WMRBAIIMEZTT git checkout -b dev p4/project/dev HEM—LEIRS, EFizfTgit p4 submit B
git-p4 SESEMNIAFRIERN DY, FZEME, git-p4d FEERMA shallow BESZ1 9 ; MNRFE— BRI
BHBRERNTEERLE—N9X L, ATRERERHEIE—MIEBRRERMNDZEIT—/X git p4 clone,

ATUESEEDSE, (RAREARER— Perforce EF i, Git-p4 RERT HIRREENS, FHE—RRHEE
HM— N EMNTEE, NRIRE Gt FEHBE N IHZIRIRRMNTEE, MEXESWIERAI—HBXXHEE

B TN D ZEENTHIEEESTREKR

Git 5 Perforce B4

Git-p4 ¥ 5 Perforce fRE 28 TIERIER Git TERA A ATEE, HETIEBEKX S, A, BECENEE—

=2 Perforce tAsiEk, MIRRBERMIGER Gite EFHEZE Git IR EMRLT/: MNRIFE—NEMAFERN
TIECE, TEFIRRE Perforce RSB 2RI TR,
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NRBENFDEIZBHMBE SR Perforce 5 Git fFAR PR, AJLURARARSSB[EIESI L E Git Fusion, Git
Fusion fi Git {9 Perforce RS5 23RV B RhR AN EEE F i,

Git 5 TFS

Git 7£ Windows FF & & HHPTERITEER, WNRIRIETE Windows LRSS H BIEEMH R Microsoft B9
Team Foundation Server (TFS) , X2EMNFN S, TFS2—MEEITEMBRNSEE. XiF Scrum 55
MRIZEEEAE. KIEHEZ. REEFNMEESGH. XBE—RREZX: TFS 2RS%, ©XHFBEE Git 518
E X VCS REBRAHD, X#{1#r7 TFVC (Team Foundation Version Control) . Git X#5 TFS (B
2013 frAsie) BIBRI#ATNEE, FRUATERBZ HiFRE LEEIGhRASIZHIEBHFA “TFS” , BMELPR LM TAE S
BSiElERTES TFVC LR

MR EIMIFHEPATEER TFVC BRRER B Git EAMAERIZ s, XEAREST —1MNE.

EEPTIR
Lhrt, XBERINITA: gittf 5 git-tfs.

Git-tfs (RILATE https://github.com/git-tfs/git-tfs $El) B— .NETIE, ©REEEITE Windows £ (B ZE
XETHE) o ATREGItBRE, BFEMT libgit2 B9 .NET 48, — N eISEM@EMEEN Git S8, +9RER
MR, Libgit2 HAR—15EEH Git LM, AT IR EEE git-tfs LR LS TEMA Git HLITEFPHRHRITE

LeI2(E, BEILTERIE Git CENFEEEMINEERS]. ERNEMEA Visual Studio IZFEITIRSZ I HITIRIE, FR
ES TFVC MZIFIEERH. XHAEKEMEZTIZMITLERE, BREKERFEERE Visual Studio 19
—MNRIEARZA (2010 Z [ERYEEMARZ, B4F 2012 Z/5H Express irZs) , (& Visual Studio SDKo

’ Gittf EZFILEFAR, EXBREEAEH. EEFBERIMRIIZE,

Git-tf (EBIFE https://archive.codeplex.com/?p=gittf) 88— JavalllH, HELEALUETEEREA—NE
Java IBITEIIREM B £, Bild JGit (—P Git B JVM L) R5 Git CERE, XEKEEXL LTS
Git ThRE L RUBRE, #AT, AB%TT git-tfs ©3F TFVC M IFEERM——BII0, EFRZHEI T,

FTASNTAESBERSNRS, 81 TATSEGEERNFER. EINELBPRENBENRINELRAE.
REBE—NTET TRVC NEERRBITEENIES. WLPENIHEE Git 3 Subversion &
0 FEBRI*%, FRLUREIRERERIE—MRE S EE, Codeplex
(https://archive.codeplex.com/) 8 Visual Studio Online (http://www.visualstudio.com)

HEIFFIFHNIERE

fEM: git-tf
MEEEM Git E—, REMNE—GEERME, B git-tf REEERGXE:

S git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main
project_git

F—NBHE 1 TFVCEB URL, FEZNBSEHEMUTF S/project/branch W, F=1"SHERHELIEN
I Git BERR (RE—EUER) . Gittf EA—EREETEET—N9o % E; NRFBERN—MNREH
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https://github.com/git-tfs/git-tfs
https://archive.codeplex.com/?p=gittf
https://archive.codeplex.com/
http://www.visualstudio.com

TFVC 33, {REEMIBN D25 E—0HTRY,

X=eIB— N TEBIEER Git B!

S cd project_git
$ git log --all --oneline --decorate
512e75a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Checkin message

X% efE, SRERTHTRNMNEES, TRVCHRKITRAE— T EP R —n 2 AEIERE
M, PRI git-tf BOIATTARIRSRIMBIRE, XEFER—L,

NREEZHE—LERTE, FA --deep ETREENTBHETREERNE,

$ 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

S 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

AERZFHEM TFS_C35189 MIFE; XR—MNEEBNTANE Git 1225 TFVC TEEXBKMINEE, XR2—M LM
HRRAR, AABET—MEREMW log LA UEEFHRRZIAS TFVC FEEERBXEERN, &1
HAZHAW (FEEFRERLUER git config git-tf.tag false XXHEMN]) -gittf =&
Lgit/git-tf X REEEMNRR ST EENRET,

fEM: git-tfs

Git-tfs TEIT A ARE, .
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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 BEISIRET TFVC 9% 3 Git £, XMFEEIFENE— N TFVC 9%
B — AR Git 93, SRFUEEEEE TFS HHES AR EH IR ZHNECEERX MRS, BRIRME
FARIBRSZS28AVRRASEL TFS 2010 BE——TEBBMRASHI, “OX REXMHFE, FrLl git-tfs AR TS ZHEX
HRX D Fo

BB —TREWN Git BFF:

PS> git log --oneline --graph --decorate --all
* 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 c403405f4989d73a2c3c119e79021cbhb2104ced4a
Author: Ben Straub <ben@straub.cc>

Date: Fri Aug 1 03:41:59 2014 +0000

Hello

git-tfs-id:
[https://username.visualstudio.com/DefaultCollection]$/myproject/Trunk;C16

BRI EMDE, master 5 featureA, DFRERE (TFVC HHY Trunk) 5F9% (TFVC H8Y
featureA) BIFIIAIRTS., WAILUEE tfs “remote” HE—II5|H: default 5 featureA, & TFVC
N, Gittfs BETM tfs/default BEMNS S, HMWSEEINBEHNEF.

F—HFEAIENEBERTRIEEP git-tfs-id: 17, Git-tfs EAXEARIEMARIRE R XEX TFVC &
FESGitiExR. A—1MEENRER Git IR RXEHEEE TFVC BifE=E R ER SHA-1 K58,

Git-tf[s] Tz
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TRMRERMAT TR, MFBRRIRE/L Git ELEETIRE T —LEa]H,

0 $ git config set --local core.ignorecase=true
S git config set --local core.autocrlf=false

B, ETREMNEBERESEATBPM—LTE, TFVC 5 TFS B/ N IhAERI s RN TIERIENE 4
{2

L TRVC EERTEFENR, XEM—RERE. XZSHFEUIFE FRANARAER TFVC 5 Git Rinky
7320

2. ERIREITRVC AR MRS B E "Bl XHHHEEN], XEEMAMTERET. ERAEF=MAE
IEfRERHEERRIBEN], B IHEMIVENRE] TFVC BRSE R,

3. TFSA— “HE AREES, TFS - ER SRR AR, XEAT TFVC &
“shelve” ke, VFRIEXEHR, FALUBN gittf FAMBINX IR, 78 gittfs BET D8
XY checkintool &%,

HFREEERRE, FAIXENBER—MEMRBSG N, [EEHERT KSR,
TERIE: git-tf

REMSTEM T —LT{E, fEmaster P T IR Git 1832, REESBMRIHERZIRS . X Git
B

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 X * O

Team Project Creation Wizard

BATEEZZE 4178282 IR RHREBH G EHIEEI TFVC RS8R, LREEWN: IBINEEEM LERER
NP R R EEITIoRE:
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$ git tf fetch
Username:
Password:
Connecting to TFS...

Fetching $/myproject at latest changeset: 100%, done.

Downloaded changeset 35320 as commit 8ef06a8. Updated FETCH_HEAD.
$ git log --oneline --graph --decorate --all

* 8ef@6a8 (tag: TFS_C35320, origin_tfs/tfs) just some text

| * 4178a82 (HEAD, master) update code

* 9df2ae3 update readme

— % % ok K — —

=

/

domain\user

d44b17a (tag: TFS_C35190) Goodbye
126aa7b (tag: TFS_C35189)

8177431

(tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the

Team Project Creation Wizard

BEREMARST L5, RERNE—TDOXBEE. XM Git NS, BERNINEERMLIENTS

1. B—& Gt AF—#BANER—MEHIER (BFE, BtEE git pull #8Y) , gittf ATLUEIT—1MEE
B git tf pull REEARTEM. A, EMNEBIFENZ, TFVCAHARXER, MNMRIFHEXESHIRRABALR
HNAELERAELRRBFA—F, XREEER. HR, MRFITRIBRERNNGIERN—REEE, X
Al RE B ax B PRV,

2. TEFENMNNERAELELEHES, XEKERITE MR UERINE— Git RRERA— TFVC E
BE., FAXMAXANEMENEB T TEI8E, FRURIHEFIRXFEM; gittf TLURBESEMEE git tf
pull --rebase ZBIRIAR BiTo

XEIRENER. EAMIF, HMNHTER!

S git rebase FETCH_HEAD

First,

rewinding head to replay your work on top of it...

Applying: update readme
Applying: update code

$

— % ok ok ¥ * * *
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git log
5abe25e
6eb3eb5
8ef06a8
d44b17a
126aa7b
877431
0745a25

--oneline --graph --decorate --all

(HEAD, master) update code

update readme

(tag: TFS_C35320, origin_tfs/tfs) just some text

(tag: TFS_C35190) Goodbye

(tag: TFS_C35189)

(tag: TFS_C35178) FIRST

(tag: TFS_C35177) Created team project folder S$/tfvctest via the

Team Project Creation Wizard



MAEFANVEFFER—MENKEXE TFVC PRS2 LT, Git-tf /IR— B LR1EEL (BN --shallow ik
I, RIABA) LCRFIEREBREMN— M ERNTEELURANE— GitiZR (--deep) EMH—MHHE
BE, 7AfR, BFUNE—IEEE:

S git tf checkin -m 'Updating readme and code'
domain\user

Username:
Password:
Connecting to TFS...

Checking in to $/myproject: 100%, done.

Checked commit 5a@e25e in as changeset 35348

--oneline --graph --decorate --all

(HEAD, tag: TFS_C35348, origin_tfs/tfs, master) update code
update readme

$

— %k ok K X ok *

git log
5a0e25e
6eb3eb5
8ef06a8
d44b17a
126aa7b
8177431
0745a25

(tag:
(tag:
(tag:
(tag:
(tag:

TFS_C35320) just some text

TFS_C35190) Goodbye

TFS_C35189)

TFS_C35178) FIRST

TFS_C35177) Created team project folder $/tfvctest via the

Team Project Creation Wizard

BB —ETIRE TFS_C35348, RPATFVC BELEFMHE T —MESE T 5a0e25e #XHIRIE, BEREENE,

=R

EE—

1 Git fEREPFETE TFVC PEAE—MERBVEIZ; B0 6eb3ebs 1232, EMRS S EHFFE,

XEEENTIERE. A—EMFESENEMEESEI

- RBENX. Gittf A—YEREEM— TFVC DX 8IE—1 Git B,

- WMEBSEER TFVC X Git, TARMERBRER. FE—1 TFVC BENTRE git-tf ZEZARERT SHA-1 1R
WM, X=SBERBVLRER,

- NRANEIAN TIERZ B HETE Git PIMEHEERS TFVCEY, REEAEPHN— Git CEEEE

TFVC,

T{ERIE: git-tfs

WLFAER git-tfs KE—BRFNER. XEIHRAE Git €FEF master 02 EEMBIL MR

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

|/
* c403405 (tfs/default) Hello
* b75dala New project
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FMNE-TERNITEREREATR—EHERTIIE:

PS> git tfs fetch

C19 = aea74a6313deBa391940¢c999e51¢c5¢15¢381d91d
PS> git log --all --oneline --graph --decorate
* aea74a0@ (tfs/default) update documentation

| * c3bd3ae (HEAD, master) update code

| *# d85e5a2 update readme

|/

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from S$/tfvc-test/Trunk

|/

* 403405 Hello

* b75dala New project

2R, BRRBAEMIBRISEEM Y — M8 TRVC BEE, BRI aea74a0 125, M tfs/default imizs
XBEWBIRT .

5 git-tf 188, FHATERIPEMIETRERX N7 X AR

L B TERFREFLE R,
2. BEI G FHFRIRE LB,

EAGIR, BITEEHR— X A, EMERE— GtIERSTM—1 TFVCEES, FUKINTEER
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

* 5cec4ab update readme

* aea74a0@ (tfs/default) update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* c403405 Hello

* b75dala New project

REELESIFEIRNININAEE TFVC ikSEERTMEIM. FAIXBHFZMER rcheckin 5<% HEAD
FE—N tfs ZROZENE—D Gt IRERA—N TFVCEEE (checkin T REBIE—INTEE, §
LERMTFELE Git 1230) o
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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@6f99 'update code'
edit
.git\tfs\default\workspace\ConsoleApplicationl/ConsoleApplication1/Program
.CS
C21 = ff04e7c35dfbe6a8f94e782bf5e0031cee8d103b
Done with b1bf0f9977b2d48bad611ed4aB3d3738df05ea5d, rebasing tail onto new
TFS-commit...
Rebase done successfully.
No more to rcheckin.
PS> git log --all --oneline --graph --decorate
* ffod4e7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme
* aea74a@ update documentation
| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d202b53 Branched from S$/tfvc-test/Trunk
| /
* 403405 Hello
* b75dala New project

ABESRINENE TFVC lRS388fE, gittfs BRUIARRIRNTFERIRSSE L. XRENER git-tfs-
id BEMANEHRRZESRIEER, XIFZ0AZ SHA-1 KR, XGaRERIKITH, KEHTASEEIUELT,

BRMNZRIRERET 4, FIZHMEESHMARLE Git {2326,

TFS BIFZ 5 ERRAERRAREGHITIRE, WINTERB., EEHEZE. HARAFEF, XEIH<LTLT

BEAXERERITIERREERN, BEFEHNRE git-tfs RAIFREMRMEBIT—MEEKHNIENTR:

PS> git tfs checkintool
PS> git tfs ct

ERERE/REBXE!
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Check In - Source Files - Workspace: git-tfs-b78bc5c1-b54a-4b5a-bdc2-9ce590b048f8 - O

EEE -@92|a

Source Files || Comment:
' E: Read it again)
Work ltems || Name Change I Folder
, ¥ JREADME.md edit ChUsers\IEUser\3ource\git-tfs-test\project_gith.gt\tfs\default\workspace
Check-in
Notes
&
Palicy
Warmnings
Conflicts

Check In | Cancel

Figure 148. git-tfs A T A,
Xf TFS AP R XBEFRRAE, ANEMZM Visual Studio FIzTTHE—IMEM.

Git-tfs E# R IFIRMIRBY Git B TR TFVC D%, SNEXMIF, 1EFISIE—:

PS> git tfs branch $§/tfvc-test/featureBee

The name of the local branch will be : featureBee
C26 = 1d54865c397608c004a2cadce7296f5edc22a7e5
PS> git log --oneline --graph --decorate --all

* 1d54865 (tfs/featureBee) Creation branch $/myproject/featureBee
* ffod4e7c (HEAD, tfs/default, master) update code
* 71ab5ddc update readme

* aea74a0@ update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from S$/tfvc-test/Trunk

| /

* 403405 Hello

* b75dala New project

ETFVC HEIB— MR EREEN—MEDZEENTEE, XM A— Gt HEFENR git-tfs
B T tfs/featureBee izt Z, {8 HEAD taZ%iEm master, WMRMFRBEEMERN S ETE, AR
iR IZEE MR RIR R BB — N E D TS REIRFTEIIR I E T 1d54865 1233,
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Git 5 TFS B4

Git-tf 5 Git-tfs &2 5 TFVC lRFBBRERRIFNITE, ENAFIRELMMER Git 8, BRS5FHRTFVC
ARSFEINEIA, EIRPA— P FARENEZERN, MARBRHENEAIEE Gite J1RIRTE Windows £
T (BRMRBERRE(RVEIPALETEER TFS) , fRAJGESMBEREA git-tfs, EAENIREETE, BRIMNRMEH
i FaIlE, RREEBRERHRN gittlh, GRERRSHIE—F, MUYEREFN—TMRERSEFENE
21, MEAZ—MINRBN——TER Git i£=Z TFVC & LU A ERS, EREMEELR.

23 Git

NRMRIAEE —NEREEREM VCS BRI E, ERIRELREFIRMER Git, KIEIEMMSIVFIRIITIE
EBE Gite X—HMASNE—LERBARFNTNG, ARETNAFRMECERINSASG. (RESFI0MA
M AREZ W AR SCM RGEHRFAIIE, MXENENRRZSHBERRNVAF EEERNRS, RN
R ENNERETARES.

Subversion

NRMRFEIRIRIE R T git svn NET, AJUBRMMERBLEELSHK git svn clone — 1M EE, FLEER
Subversion Ar558%, HEXE|I—PEBY Git IR5588, ARFMAILUFGERT. MRIMEBERE, ATUM
Subversion fAz5588 ERETRERUMIENBUIERTTRXHE (XAJgeR LR —L0YE) o

A, SAHATE,;, AARERKNET, (FAEREAEMAERHRSNEE. SANFENE—NE—AMR
EEEER. 1E Subversion 1, 8— M ARRNTBREERZFTE—THF, ESWICRERREEN. &
ZHIETHHFH/L NS RRT schacon, tbdlblame 5 git svn log. WMRBEE LMY
Subversion AP BETEI— N EIFH Git {EEEIES, REE— Subversion FAF 2l Git BFPBIBRSY, BIE—1
users.txt IXHFEEEGTEXMIEILAVIRET :

schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

ATIRE SN ERREERFIIR, AILUBTTXN:

$ svn log --xml --quiet | grep author | sort -u | \
perl -pe 's/.*>(.%?)<.%x/81 = /'

X2 EETHEA XMLIER, RERBEEBEET. EBREE. BB XMLIFE, REAXISERET
grep. sort 5 perl ¥l Liz17. ARG, FHHEETHEIRE users. txt XHH, XEMAIUES—MIC
FIEEMMAIIE Git AP E3E,

WRIRTE Windows EIETTE, BARXEMSIBERI, MERMET —LARENEINFT
5l: https://docs.microsoft.com/en-us/azure/devops/repos/git/perform-migration-
from-svn-to-git.

{REI LU ST R 448 git svn REBNE BINEHtMATEE IR, WA LUBII(EE --no-metadata 44

clone 5init @<, &iFgit svn FEEFE Subversion BEESS AN THIE. EE|NIETF, Git2EESD
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R BRI TR ER—1 git-svn-ido

0 LRAEEE Git EEFRIRRBRAEIER SUN CEF, EERETHE, WRIFEERS
ERPEPSE, EEEEEE --no-metadata iET,

XEfEIRAY import dp < HERGXEE

S git svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata --prefix ""
$ cd my_project

-s my_project

WMEEmy_project BRPNHE T —1EIFH Subversion Ao HAGE TEXFIIE:

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

RMEMNBERERXF:

commit ©3a8785f44c8ea5cdbBe8834b7c8e6c469be2ff2
Author: Scott Chacon <schacon@geemail.com>
Date: Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

RMZE Author FEREWFET, git-svn-id BRET,

ZfE, (RNSH—ESNEHEELF. F—F, MUHBE git svn RENFENSIA. BABMIRE, X
HENMETEMA ST IZMEES A, RARMESBIRRNDIIZXFENMEEHETIT .

AT RIRETREEN Git 17%, 517!

§ for t in $§(git for-each-ref --format='%(refname:short)"’
refs/remotes/tags); do git tag S{t/tags\//} St && git branch -D -r S$t;
done

XEMFEFRFRE refs/remotes/tags/ BMIZEED S5 IBTHRELEN (B2) 5%,
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ETE, B refs/remotes TRIRHIS|I BB AAHD R :

§ for b in $§(git for-each-ref --format='%(refname:short)' refs/remotes);
do git branch Sb refs/remotes/Sb && git branch -D -r Sb; done

It may happen that you’ |l see some extra branches which are suffixed by @xxx (where xxx is a number),
while in Subversion you only see one branch. This is actually a Subversion feature called “peg-

revisions” , which is something that Git simply has no syntactical counterpart for. Hence, git svnsimply
adds the svn version number to the branch name just in the same way as you would have written itin svn
to address the peg-revision of that branch. If you do not care anymore about the peg-revisions, simply
remove them:

§ for p in $§(git for-each-ref --format='%(refname:short)' | grep @); do
git branch -D Sp; done

NEFMENIED X ERHEIEN Git 537, HBFRBNIEIREEREIER Git 17,

TERE—RAAZTEBE, git svn 2EIB—MEA trunk BFIIND X, ©XINTF Subversion BIERIAS
X%, ZAM trunk 5| B master IEME—MIB. £TFEGit P master RAEH, FALLIEITATLIZERENIMNY
N

$ git branch -d trunk

HEa—HEMNERRE, BIREVH Git RS[AMATIZCEHEZEE LH. TER—MRIFNRSSEFNNIT
ECENGF:

$ git remote add origin git@my-git-server:myrepository.git

ENEE LEFIER X S5RE, (REERIETT:

$ git push origin --all
S git push origin --tags

BIUEZRR. FEMSNEE, MIFE DX SIREERNZTEH Git A58 Lo

Mercurial

E A Mercurial 5 Git ERTARANEEIFEEMER, BED Gt HEEMRBANIEYE, F— 1 EEMNM
Mercurial %23 Git EHEHEEN, FA—MWME “hg-fast-export” HWTHE, FEEMXEEN—4:

S git clone https://github.com/frej/fast-export.git
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BN E—DMERLFIRERLIRN Mercurial BERTERIE:

S hg clone <remote repo URL> /tmp/hg-repo

T—I B —NMEEMRE ., Mercurial WAANBIZEEFEFRIASLE Git ERE—L, FIUXZE—
MEENFNS. RFEME bash Rif FH—1Ta <!

$ cd /tmp/hg-repo
S hg log | grep user: | sort | uniq | sed 's/user: *//' > ../authors

XRER/UH, ARERETERXAEEZ D, &L /tnp/authors XHEBEKRZERXIF:

bob

bob@localhost

bob <bob@company.com>

bob jones <bob <AT> company <DOT> com>
Bob Jones <bob@company.com>

Joe Smith <joe@company.com>

EXMIFH, B—1TA (Bob) FEAENZAFRRELESE, HA— LR LRERN, F— 1 "2FAHTE
Git IR RRHIHE. hg-fast-export BEXIH—ITR MM "<input>"="<output>", & <input> BR5IE|
<output> RMEBIEXMEFM, 7E <input> Fl <output> FRFEBEH, FrE Python B9 string_escape Z#FHY
BN FIEH= R, RFEMFAXGPHAREEMEN <input>, BAZEERERERFRoht £iX5]

Gite MRFIEMNAFBREERBERERD, BHENMNBEMAZTEX M. EAXGIF, RINEEXHEBEERRE
XEE:

"bob"="Bob Jones <bob@company.com>"

"bob@localhost"="Bob Jones <bob@company.com>"

"bob <bob@company.com>"="Bob Jones <bob@company.com>"

"bob jones <bob <AT> company <DOT> com>"="Bob Jones <bob@company.com>"

S5 ZMARE Mercurial FRYEFE Git PARRIFRY, XHIRGF XHEFH I LIAREGZEN .
T—F2AE— I Git BF, REEBTSHEIZA:
S git init /tmp/converted

$ cd /tmp/converted
S /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

- r &I &I hg-fast-export MR F IR TEELLIRAY Mercurial €F, -ARICHIFETEMIREIFEIRGI S A
(9 TR RIBREY LM 2 3@ -B 0 -TEBUERIEE) o XPHAEZ DM Mercurial BEEARERF 15
BE Git “fast-import” IfgE (RITREZEFMITIL) FEMNMAE, XSE—<iE (REECLEIME E
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), HhAEHRITK:

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 06/1/0
added/changed/removed files

[..]

master: Exporting simple delta revision 22206/22208 with 0/4/0
added/changed/removed files

master: Exporting simple delta revision 22207/22208 with ©0/2/0
added/changed/removed files

master: Exporting thorough delta revision 222068/22208 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 / 3408527060
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$ git shortlog -sn
369 Bob Jones
365 Joe Smith

BELEFRIEEF, FFE Mercurial i EEMEEILRL Git #7, Mercurial D5 BEEWEEL Git DX, I
EERERITFE CEMRI RS 238 :

$ git remote add origin git@my-git-server:myrepository.git
S git push origin --all

Bazaar

Bazaar is a DVCS tool much like Git, and as aresultit’ s pretty straightforward to convert a Bazaar
repository into a Git one. To accomplish this, you’ [l need to import the bzr-fastimport plugin.

Getting the bzr-fastimport plugin

The procedure for installing the fastimport plugin is different on UNIX-like operating systems and on
Windows. In the first case, the simplest is to install the bzr-fastimport package that will install all the
required dependencies.

For example, with Debian and derived, you would do the following:

S sudo apt-get install bzr-fastimport

With RHEL, you would do the following:

S sudo yum install bzr-fastimport

With Fedora, since release 22, the new package manager is dnf:

S sudo dnf install bzr-fastimport

If the package is not available, you may install it as a plugin:
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S mkdir --parents ~/.bazaar/plugins # creates the necessary folders
for the plugins

S cd ~/.bazaar/plugins

S bzr branch lp:bzr-fastimport fastimport # imports the fastimport
plugin

S cd fastimport

$ sudo python setup.py install --record=files.txt # installs the plugin

For this plugin to work, you’ ll also need the fastimport Python module. You can check whether it is
present or not and install it with the following commands:

S python -c "import fastimport"
Traceback (most recent call last):
File "<string>", line 1, in <module>
ImportError: No module named fastimport
S pip install fastimport
If it is not available, you can download it at address https://pypi.python.org/pypi/fastimport/.

In the second case (on Windows), bzr-fastimport is automatically installed with the standalone version
and the default installation (let all the checkboxes checked). So in this case you have nothing to do.

At this point, the way to import a Bazaar repository differs according to that you have a single branch or
you are working with a repository that has several branches.

Project with a single branch

Now cd in the directory that contains your Bazaar repository and initialize the Git repository:

S cd /path/to/the/bzr/repository
$ git init

Now, you can simply export your Bazaar repository and convert it into a Git repository using the following
command:

S bzr fast-export --plain . | git fast-import

Depending on the size of the project, your Git repository is built in a lapse from a few seconds to a few
minutes.

Case of a project with a main branch and a working branch

You can also import a Bazaar repository that contains branches. Let us suppose that you have two
branches: one represents the main branch (myProject.trunk), the other one is the working branch
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(myProject.work).

S 1s
myProject.trunk myProject.work

Create the Git repository and cd into it:

S git init git-repo
$ cd git-repo

Pull the master branch into git:

S bzr fast-export --export-marks=../marks.bzr ../myProject.trunk | \
git fast-import --export-marks=../marks.git

Pull the working branch into Git:

S bzr fast-export --marks=../marks.bzr --git-branch=work ../myProject.work
|\
git fast-import --import-marks=../marks.git --export-marks=../marks.git

Now git branch shows you the master branch as well as the work branch. Check the logs to make sure
they’ re complete and get rid of the marks.bzr and marks.git files.

Synchronizing the staging area

Whatever the number of branches you had and the import method you used, your staging area is not
synchronized with HEAD, and with the import of several branches, your working directory is not
synchronized either. This situation is easily solved by the following command:

S git reset --hard HEAD

Ignoring the files that were ignored with .bzrignore

Now let” s have a look at the files to ignore. The first thing to do is to rename .bzrignore into
.gitignore.Ifthe .bzrignore file contains one or several lines starting with "!!" or "RE:", you’ Il have
to modify it and perhaps create several .gitignore filesin order to ignore exactly the same files that
Bazaar was ignoring.

Finally, you will have to create a commit that contains this modification for the migration:
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S git mv .bzrignore .gitignore
S # modify .gitignore if needed
$ git commit -am 'Migration from Bazaar to Git'

Sending your repository to the server
Here we are! Now you can push the repository onto its new home server:
S git remote add origin git@my-git-server:mygitrepository.git

$ git push origin --all
S git push origin --tags

Your Git repository is ready to use.

Perforce

T—TREEFISANNRARE Perforce, LGN ZANTICEN, BEMMAERIL Git 5 Perforce E18E
f5: git-p4 5 Perforce Git Fusion,

Perforce Git Fusion

Git Fusion EXNMIEELEE. REBEMFERE Git Fusion FITIEEWEE XEREEFHNINBIZRE. FHF IR
5P, AEREENCE, GitFusion iLRQAE—NEERGRERE Git CENMIREP, WNREBEENIERA
LR EHXE—NRE Git BE S, MNRIFEMRAZEZE R LUER Perforce fERRY Git &,

Git-p4
Git-p4 BAILMEA—1MBANIR, EAGIF, BITEM Perforce AFEEFEN JamTH, ATIRERFR

i, WIS PAPORT IFIE T £35[A Perforce BFE:

S export P4PORT=public.perforce.com:1666

0 AT BEEELE, FEEED Perforce €F, ERNNAIFHESFERE
public.perforce.com WAHEFE, BERa] UEREFRFENRNEE,

BT git p4 clone @< M Perforce lRZZB[BEN Jam INH, IEHEE. NERERSHREEFHRS N BENE

42 .
=

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%)
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XMFENMBERE—1M9D%, BERNRMESIZME (HEBH—LBR) PEET —L9%, AL
--detect-branches iEINZEL git p4 clone RENMBHFIEDY. BE O RTHBRXTFXANES

%_l%\o
WERILFELTR T WMERFAN pdimport BRAHIEITgit log, AILLBEIRHISANIIE:
$ git log -2
commit e5da1c909e5db3036475419f6379f2c73710c4eb
Author: giles <giles@giles@perforce.com>
Date: Wed Feb 8 ©3:13:27 2012 -0806

Correction to line 355; change </UL> to </0OL>.

8068]

[git-p4: depot-paths = "//public/jam/src/": change

commit aa21359aBa135dda85c50a7f7¢cf249e4f7b8fd98
Author: kwirth <kwirth@perforce.com>
Date: Tue Jul 7 ©1:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).
[git-p4: depot-paths = "//public/jam/src/": change = 7304]
fREJLAEE git-p4 EE— M RREHE T 7T —MrRT. WMRZEEESIA Perforce IEAFSHIE, 7R

FREEBBELEILUN. AT, WRBEBFIFRF, NEESXAMNMNE——EMRABERCERILEZ
Blo HLUER git filter-branch B2RRFTER.

§ 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 REMEAE T, ERRIEERFEE git-p4 FHHET:

$ git log -2

commit b17341801ed838d9717800a54a61f9b95750839b7
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©03:13:27 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).
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MESNELESFHEEERBVH Git IRS|/ LT

TFS

MBAROENEERRARRAIERM TRVC BI85 Git, M2 BERBRENERER. XEKE, 8
RENEZFNREERNAT git-tfs 5 git-tf MM TR, BRHEITELRZS RENA gittfs, FA git-tfs ZHF
%, mER gittf KN KK

O ==z xEWE it SEERERIIRAN TFVC A,

F—HEERFAFAB. TFVCHHEBEFEFRNANBHEERS, B2 Git FRAXA RN FSHRFEM
it AILUEE tf SLTEFIHRRRXMER, BXF:

PS> tf history S$/myproject -recursive > AUTHORS_TMP

EXRBHERNFAE T EEMENTRHMKE AUTHORS_TMP X, REEITERE User 5 (BZ4) BN
o FIAXGHEFIFEGSERNFHHER, ETEHISLITH, cut saLlSE 11-20 SMERHEIN:

PS> cat AUTHORS_TMP | cut -b 11-20 | tail -n+3 | sort | unig > AUTHORS

cut HLRARXREEITPE 11 MEIE 22 MFR. tail LWL AT, MEFERKRLS ASCI KNIEHI TR
%, FIAXLEMERBIEEEE sort M uniqREREE, ARREE AUTOHRS Xfd, T—FEFoh
BY; ATIL gittfs BROERX XM, S—1THARXMEI:

DOMAIN\username = User Name <email@address.com>

EIORERDE TFVC B “User” FE, FSHUMIMIZIFRAE Git RRXHAF R

—BETRXAIMXM, T—HEMRBEM—MFEER TFVC HIBRTERE:

PS> git tfs clone --with-branches --authors=AUTHORS
https://username.visualstudio.com/DefaultCollection $/project/Trunk
project_git

ETITRENEREEREEE git-tfs-id KR, TEHNGLTRTMXMES:

PS> git filter-branch -f --msg-filter 'sed "s/Agit-tfs-id:.*$//g"' '--'
--all

=M Git RURIFFHRY sed STRIGAABIL “git-tfs-id:” FFARBITEMRN Git RBBEHIT R,

EETEMGE, RMBELERFREM—MNIZECE, HEFPIENDX EE, ARIMBVEIRARLAEI LIFFIERA

421



Git T1E7,
— P EEXHFAES

MRMFHNRFFABRLERFHER—, MEEELXER—INEABR ——HNFZHMRAAERZERENSEAN
2%, B13E CVS. Clear Case. Visual Source Safe, EEZR—MiIRE R, MREE—NIEEAR, EE—
THENTITHE, AEFTEFAEBHENEEXSNIE, WEHFER git fast-import, XN MIERIA
FIRENE RIE S RENREMN Git #E. @XM LR Git WRLLETTIRIE Git (S HEERE NRBWTR

(BB Gt UERIE THREZNEA) FERAHLE, BEXMARIMRAIUEE SAHE, MIESAHRSHEET
VEHIE, AREEITIES M ERY, ARTLEITXNMEFRHEE git fast-import EEEEER
tHo

ATREETR, BINEST— 1 EENENSR. RIZIRTE current TE, BMESSFHIREVIE 28T EIHRE
back_YYYY_MM_DD & ERH, MMEERXLEIANT GitH, BREWEEREXEF:

S 1s /opt/import_from
back_2014_01_062
back_2014_01_04
back_2014_061_14
back_2014_62_03
current

ATEN— Gt BR, FETH Git IAFEEHHE. (RAJEIER, Git EREFEREEIRBRBIRRN
KR, FMEEMHMESIF fast-import MERBTZIRE, WMMEXHERERAEN], URENFENBIR
Fo {REVRIER—RIGEI—MRIER, ZAEASITMERPHRABEIRER, HERE—MERSHI— M EEE
Fo

WREFAE (ARG HEN— 07 B9, FEITEER Ruby XA, BRAERRKITERLERERNHF
BERAEZFRE, AJUEREARAENAAREEENMEXNMIF——ERRERSGENESITHR g
W, 7AM, WRFRTE Windows £, XEKEZEHFFERFESINLBERETTE——git fast-import
IEEHFRM RIFZHITR (LF) MAR Windows FRMEIE#EITRT (CRLF)

AR, FEEANBGERFHIRIIE—TFER, 8—1MRIFESANRERINRER. BEHANISIFE
RPHANSHETERENG S, BEEEBEFEXMEF:
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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

EETMERAEBIT print_export, BIREFRHIRMCZAINRE, AEREFREHFICIERIRE; &
XA, AR ENa@ERTE—E. " B—MARXXIMRATRY fast-import KRi&; SRR
2, AE—TRIXMWF—MICKRBESEMERERTE . X, ERR print_export FERE—HE
MNERZMBERZFER—TMRIC:

mark = convert_dir_to_mark(dir)

AL RIE— 1 B ROVBAHERRS MARIE, EARCONE— B 7HARMXEF:

Smarks = []
def convert_dir_to_mark(dir)
if !Smarks.include?(dir)
Smarks << dir
end
(Smarks.index(dir) + 1).to_s
end

BEAE — I EHARMIIER, BEERRERTHIE— B, AAERBFRAT B, FURIESMPEE
ME B, R print_export XM T—1T2:

date = convert_dir_to_date(dir)

convert_dir_to_date EX A
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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

BROE— 1 ERBEENEY, RE—NEMREXEENTHERREREEE, THWERILEETEESE
==y

Sauthor = 'John Doe <john@example.com>'

MAEESTRAMNSASITEIHIRHEE, RESFPEXT —TRXNKSEMENDX, BEE—
REMBIRE. RREEBESRIER. ARER—MZAIRRR, MREFENIE, ABEEREGXEF:

# 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

HANVEREREEREKER (-0700) , HAXFREZ. WRMEMRETN, DITHEEAN—MRBHRK, 3
5 BB IHETE NIFFRBIEI:

data (size)\n(contents)

XMEREIEXARTIR. BEEIBEUEN AN —MRITR. RELNHIE. AAZEEREEAXHERAIETEE
FEIRVEIENE T, REERIE—E5BhKR %L, export_data:

def export_data(string)
print "data #{string.size}\n#{string}"
end

HTHILEMRIEES—TREBHXHRE. XREN, AAS— T ERBR2—NMRABR—FUEERTHNE—
IXHARBEITED deleteall 3%, Git FREHHIERE—PMRIR!
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puts 'deleteall'’

Dir.glob("*x/x").each do |file|
next if !'File.file?(file)
inline_data(file)

end

AR RARSHRRAGOANMINBRERM—MERZEREIZ—MER, fast-import HAILIAE—MESHIT
L RIEEMEXHZARIAT. MEFNTEANSHATEMWE, FLOTERRREINARH RiRXLHiE,

BRXFMIRER——W A LUEFBEIUES Git ARILENIREER. MRXEEGIFREUE, EiF fast-
import man FEBNTUR T #E AN R LUK b 75 TR (IR R EURE.

BT HIH X HATEBHRABTIEEEAX AR NE TENAE:

M 644 inline path/to/file
data (size)
(file contents)

XE, 644 ZEN (NRMFEETHITXH, RMIRFEZRMHIEE 755) , inline RRBRIZEMERBRERTT
Zfg. 1R# inline_data AABERGXF:

def inline_data(file, code = 'M', mode = '644"')
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

AIUERAZAIENXM export_data 737%, EANESIMEXNRRESHENTG E—1F,

RE—HHREEMEEE HFIRTIC UEE R LIRS T —MEN:

return mark

WNRE Windows EXRREMRFRIEM—MEIITE, ENZETHREIA, Windows 8 CRLF
ERMRITRIM git fast-import RIE= LF, ATHEEXNa)@EfE git fast-import IE
0 BIE, (FEZEEF ruby 8 LF X% CRLF:

Sstdout.binmode
X, XEEIPRIMHIZA:
#1/usr/bin/env ruby
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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_i
else

dir = dir.gsub('back_"', '")

(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

def export_data(string)
print "data #{string.size}\n#{string}"
end

def inline_data(file, code='M', mode='644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

def print_export(dir, last_mark)
date = convert_dir_to_date(dir)
mark = convert_dir_to_mark(dir)

puts 'commit refs/heads/master’

puts "mark :#{mark}"

puts "committer #{Sauthor} #{date} -0760"
export_data("imported from #{dir}")

puts "from :#{last_mark}" if last_mark

puts 'deleteall'’
Dir.glob("*x/x").each do |file|
next if !'File.file?(file)
inline_data(file)
end
mark
end
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# Loop through the directories
last_mark = nil
Dir.chdir(ARGV[@]) 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

MRIBTXNHE, FIFERNTEHIRS:

$ 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

(...)

RNTEITENE, BXEHREAEEEEHEMITBESAN Gt BRFH git fast-import, BILEIE—D
HMNERHEHPIET it init ERFFA, ARTITIREEIZ:
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$ 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

IEYfRFREEIRY, HERIITME, ERGF—BXTERHMRABTIS T, XALH, —HIANT 1313
K. AXERE 103, BWAE, AJEIT git log KRE—TREVHIAE:

$ 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
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WERF——NER. TANGItEF, EIRN—REFKAREERRA———HRMMNIEERAHR
BEAXMH. ATEEMMN], RBIFIZEEE master FITERIMTS .

S 1s

S git reset --hard master

HEAD is now at 3caaB46 imported from current
S 1s

README .md main.rb

Bl LUEE fast-import TEMIRZEHE——RIEBEREERN. ZHFEIEIE. 21M90%2568H. 8. #HERTSE
F, —LEESRER THFIFAIUTE Git BRIBE R contrib/fast-import BRH1%E,

g

1ICN=H

REDSR Git (FAREMMMRAES RANE iR, NEERETHRNEL TR/LFEA—TRENECEFAE
Git, ME—MHRIEENZE. T TF—F, RITEERE Git WRIEAEHE, MRFERVERAETUMNIE—D

FTo
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Git AEPIRIE

TEBMZAINETERREIAE, E2%57 T HRENT —HIIX——REBEAELIRE Git WA TIERE
MEMAe FMPAAZIXB AR TIERE Git HABHBAZEXEE, FIE NANAXEREWNTFHF
EMSAaEIERASTER, ARBNEXBIATRERE—F, EFIIERAILUITHEIRXED, B
AL R IR &), XEUATIREC.

e, BRABRIRETXE, MiLHRNFFRIE. BAEFHA—R, MBELRMH Gt 2—TRE T4t
(content-addressable) XHF&ESE, HEIZ ERMHT —MESIZFIZAKNAFRRE. D EAMEFEXEE
Eft 4o

FHR Git (FER 1.5 ZrifMRA) NAFPREZLNEERNS, RATCENEFEN—IXGRSE, A
B—MIEIHRAERI RS, FRNSE-LRERERSEHABOEEERN Gt BFRE; F3&E/LE
¥, EBARHI T EMEMRSERRARBMZE T

RBEFUXHRAEER—ERIERIRA, FIUERSRNSRABZIBIAT. BERNZZIERAFIFR
FEEEES——IMEREIMEFTRIE.

EEGRSS5LEGS

RBEERET checkout. branch. remote % 30 1 Git W Fm<. A, AT Git RYIE—E@mMAARZA
EHRANTIARSE, MAR— I TEN. ARRFHNREEH RS, FIUEERE8 T —B2BFEREEIE
HFar$, XLEmSWIZITREEL UNIX sp1THIXMSIEIRE—&E, INHFEEMAER, RERITIE. X0
Y —RWIRE “KE (plumbing) ” &<, MIPLERTFHGSUEIRE “£E (porcelain) 7 &%,

MAFELERET, FPAELTITFRW LRSS, AMELREFR, RITREEENRESS. BN, K
FepLFLULIRERR Git RERR TIENG, AR Git RUNMTTRIIERN, UNEAMNIIETE. ZHIK
FEa<tHAERNSELRAR . ellEEGENH TRNAAHNBE XMAARERT .

HE—MHERAEFERRIT git init By, Gt ZEIB—1 .git BR. XTEREBETJLFME Git 2#
FRERIAREE, MEREDHEF —MREE, RFEXTERENES—LEE, sERIVAERS, B3
UFXTERA. B . git BRAVEIEHINT !

$ 1s -F1
config
description
HEAD

hooks/
info/
objects/
refs/

BEE Git IRAIARRE, ZERTHREEREEHEMART, FTIXNF—1 2B git init liAE, XEEMRE
BIPERIAEND, description XXl GitWeb 2R, FHNEF XD, config X4 EEMBNENEE
%W, info BRES—12B4EHBR (globalexclude) X, AUMBIRLEAFERWICRIE .gitignore
XHRRZEEE (ignored patterns) . hooks BRBE&E P IRHARS KAV FMA (hook scripts) , TE
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Git #F PXEIERERIFARITL,

FITHONZBREE: HEAD X,  (HFFEIER) index X, fobjects BR. refs BR. Eil#E
Git BIZOAARLER . objects BRFMFAIBHIEAR; refs BREMIERMIE (DX, TECENTES)
AR RAVEET; HEAD XHEMBRIWREHNSI X index XIFHRFEFEXER. HITEFAMZE 100
XMUERSy, KIBAE Git RUNENEHERTY,

Git 3%

Git E—THNATFUXHGRS, IFERBE, EXERMHARRBR? XBEKE, Git WiZLEsE—MERNRE
XTEHEE (key-value data store) o fREILAA Git EEFBANERLENAR, ERRE—ME—NRE, B
ZHRO UEEENZBEREEZAR,

A LUBEKERS git hash-object FER ERAMR——Zm LA BERBIEREFET .git/objects BR
(BN JFREERE) , HIREIFEMAIZEIEXT RV —RIH,

B, RBENRM—TIH Git hikad<ZE, HH#iik objects BRN=:

$ 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

B LIEE Git Xt objects BRHFITTHIMRK, FHEIET pack Ml info FER, BT, FE, FHNAH git
hash-object SIE— B EIER RHIG EFhFENIREVHT Git #UBE:

S echo 'test content' | git hash-object -w --stdin
d670460b4b4aece5915caf5c68d12f560a9fe3e4

EXMERESEIFF, git hash-object ZTERIMELERIARA, MEIRZREIF] LUFHETE Git BERHIME
—#, -WEMRETRZBLSAERREIE, EEFZNRENREET. &E, --stdin EHNiERZH<
MITERNIZEAR ; BREELER, NES<REEPLS BFFEX IR,

L —MRER 40 MFRFRIREM, X2 SHA-1 BHEE———MEHEFEENEIEIMI—NLEER

(header) —ifeff SHA-1 RIIZEMFHIRIEM, EXZEEIVIRZAIBER. MAERNATUES Git 240[
FhELAIERY:

§ find .git/objects -type f
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed
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NRIRBAREE objects BR, MARTUEERHRE—NSHABTYNAIX A, XpEFiaht Git
FREABSHAR —TIXHNN—FRE, LNZRBMNLIRELIER—RE SHA-1 REM A Hiang. &
BN N FHATHEFER, R THI38 M EAUBEXHR.

—BREABERETWREMEESD, BAFTLUET cat-file s M Git BBEENEIHIE, XS HEEME
—BEHr Git WRMIHLEET], Hcat-fileIEE -p EMAJIETRIZH S EEIHIBABTHZER, FARINETK
BHARA:

S git cat-file -p d670460b4b4aece5915caf5c68d12f560a9fel3e4
test content

Elt, (RELZETWNAEME Git PEANRE, UNMERFElIEE, FHiIEE A LR XERIEN BT XA
Bo M0, AT —IXXIHITRIBRREES, B, SIB—THXAHEERTENGRERE:

S echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baae61804e65cc73a7201a7252750c76066a30

75, AIXHEEANFRS, AEXREFENSEERE:

S echo 'version 2' > test.txt
S git hash-object -w test.txt
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a

SWRIBIBEFIER T 7T RXENR N REMRZE, SAZERMNFEANE—FABTHEE:

§ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed

DR LATEMIE test. txt BYASHIBIA, JAJSA Git MY REHEEFEX [ /Y55 — 1 hivs:

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
S cat test.txt
version 1

HEE R
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$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4achb3e3a > test.txt
S cat test.txt
version 2

PAT, IEEXHNES—MRAFANRZE SHA-L EHAMEK; Z—NEEE, XY (BRMRAEE) &5
B, XEBHEERERE—RINNRETXHNRE. ERERFRENTZ 0 HIEHSR (blob
object) . FA git cat-file -t &<, AILLL Git HIFRFNERBEFENERMNRER, RABLEZNR
Y SHA-1 {&:

S git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a
blob

SPOE S

BTRERIVH Git WREBZMIIR (tree object) , EREMANAZRENER, BRFRITESIXHEA
AB—iE, Git U—FEMUT UNIX XHRFN D REFHERS, BIETEIFREL. FIARBEHLUNYRMNTEXY
KV EE, HEPRNRIN T UNIXFRIBERTL, BHENRIAE EXNT inodes BIXFAR. — MHXY
REET —FUSEMWRIER (treeentry) , BRERSE—TEOHRENRIEFHITRE SHA-1 155,
DIRABNAIIRTL. KB, XHRER. flW, XUB LR NARHINITR A ERXFRY:

$ git cat-file -p master*{tree}

100644 blob a906cb2a4a904a152e80877d4088654daaddc859 README
100644 blob 8f9413933819404126296befa88755fc2598c289 Rakefile
040000 tree 99f1a6d12cb4b6f19c8655fcad6c3ecf317074e0 lib

master*{tree} iB/AR T~ master N LERFMINRRFAIEANNNYR, HEE, 1lib FER FrXIMEIABEK
WWRIER) HAR—MUBNR, ME— MM, HiEAMNES — IR

S git cat-file -p 99f1a6d12cb4b6f19c8655fcadb6c3ect317074e0

100644 blob 47c6340d6459e05787f644c2447d2595f5d3a54b simplegit.rb
{RETRESTERLE shell hfEA master” {tree} iEAMBEEIR,
7£ Windows B CMD HR, FfF * A FHE X, EIRHINE &R HIRM: git

9 cat-file -p master**{tree}, 7t PowerShell FERZFR {} HNKHASIS5ER,
UL RBE G S BN ERMTTERIR . git cat-file -p 'master*{tree}'s

£ ZSH AR, FFF » AT ERE (globbing) &, FMRHBIGENFRARXNHASISS#
¥: git cat-file -p "masterr{tree}"s

MBES £, Git REMFIERIBUES = RXHF:

433



README Rakefile 1lib

blob blob

simplegit.rb

v

blob

Figure 149. [E1EHREY Git HIEIRE,

RATUEMEIEE MR, BE, GitiRERE—NZIEEX (Blindex X, TRE) FIRREVRESEIEHIS
F—MRMEER, MEEEFETRRIERE (ENNEERR) —R7BIHNR, Fitt, AIE— MR,
BAZFEERIEGFEXHFFRUE—NEEX, AILUBTKEH< git update-index A— BB H——3FK
1189 test.txt XM BEMRE——BIE—MNEEX. FIAZHS, AT test. txt XEREMRASA SN
—MINEEX, S0 ERGLIERE --add W, EALFNZXXGEHAEEEXHR (RIEEBERLRKER
BIE—NEEXE) ; BEHSENZEE --cacheinfo &M, FHAKBERMAIXEALT Git BIEER, MARA
FLHFIERT. EN, FEEEXHER. SHA-1 5XHE:

S git update-index --add --cacheinfo 100644 \
83baae61804e65cc73a7201a7252750c76066a30 test.txt

AHIF, FNHEENXHRINA 100644, REAXZ—TEEXH, HMEFEE: 100755, RRn—1AHIT
XfF; 120000, ®RE—MISHEHE. XENXHENSE T ELR UNIX XXHER, BmgifaREz——LRk
=MIEIENE Git X (BIEUENR) WFIEEERN (B, EAEM—ERN, ERTERIMFERER) -

BE, AILLEE git write-tree LR EFXABTEA— TR, WATHEE -w i ——INRE
SWRUIEFIHAFENE, HFRLGLN, ERREISMNEFEKRSEHEEZ—MIMNR:
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S git write-tree

d8329fc1cc938780ffdd9f94e0d364eBea74f579

S git cat-file -p d8329fc1cc938780ffdd9f94e0d364eBea74f579

100644 blob 83baae61804e65cc73a7201a7252750¢c76066a30 test.txt

FpRAZAIER git cat-file AR IWIE— FEMEZE—THINR:

§ git cat-file -t d8329fc1cc938780ffdd9f94e0d364eBea74f579
tree

EERITROIB— MR, EEIE test. txt XEMEZMRA, UR— PB4 :

S echo 'new file' > new.txt

S git update-index --add --cacheinfo 100644 \
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

S git update-index --add new.txt

HEXMEBEET test. txt XERFRA, M—NHXHE: new. txto ERTFXMERN (BUAIEFXH

RSERA—THNR) , AERWREHEH:

S git write-tree

0155eb4229851634a0f03eb265b69f5a2d561341

S git cat-file -p 0155eb4229851634a0f03eb265b69f5a2d561341

100644 blob fa49bB877972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt

BITERE, FHORNKREEMEZXMHICR, R test.txt B9 SHA-1 & (1f7a7a) ZFEAiEN “E2IHR"
BATHED: RAILEE—MINRIMAB MR, EERAMPOHYRI—TFER. BIEMA git

O
S

read-tree 8<%, AILUBMNRIENEEX. AFIR, AILBIXZGLEE --prefix &5, F—PEEHN

MR RIEANFIIENEEZX:

$ git read-tree --prefix=bak d8329fc1cc938780ffdd9f94e0d364e0Bea74f579

S git write-tree
3c4e9cd789d88d8d89c¢1073707¢c3585e41b0eb14
S git cat-file -p 3c4e9cd789d88d8d89c1073707¢c3585e41b0e614

040000 tree d8329fc1cc938780ffdd9f94e0d364ePea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a test.txt

MBETFX NN KRB TEER, MERKATEERNBEREEWIXXHUR—1R N bak BIF
BR, ZFEREE test. txt XHEME DA, BILUAR Git REFEENA TR EREHNHIERX

FRY:
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3c4e9c

tree

new.txt test.txt bak

e v

fa49b0 1f7a7a d8329f
"new file" "version 2" tree
test.txt
83baae
"version 1"

Figure 150. &7 Git BISIEA B45H

RZIR

NRIREGE T L EFRERME, BAMEME T = THNSR, O5HNERENEZRENRETERER, AT

&IH: EREAXLERE, MUTIZERE=1SHA-1GFEE, FH, (REXSTNERIERE T XEHRE,

EHARZREFER, URATAREXLRE, MUEXLE, ERRERMWR (commit object) BEFRRIFHIE
MERo

AILUEE A commit-tree S8R EIE—MERXINR, AUFBEEE— MR SHA-1E, URZRERZHK
RENR (NREBIE) o HNMZEIIEZNE— MR FA:

S echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab0681836878b6c4951e3b15f3d

BT eIRMEMEERIERR, MREREE—ITRNEIIE. BREEREABTPHRINITENHTIE
BMARE SRR, MAFTLUBT git cat-file BLTEREXMIRIWR:
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$ 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
RRXWKAEHRER: EREE—INTENNER, ARIFMERE,; ASEAREFEENRIRER (FimfEilk
HIERXNRHREFEERARIER) ; ZEREE/RRERFER (KIBIRE user .name M user .email ELEXRIE
E, IMI—PEER) ; BTE—1T, RERRXIR.
#BE, RBESAEMERNR, EM235IAEENLE—NMER (EAERXRRNR)
S echo 'second commit' | git commit-tree 0155eb -p fdf4fc3
cacBcab538b970a37eale769cbbde668743bc96d

S echo 'third commit' | git commit-tree 3c4e9c -p cacOcab
1a410efbd13591db087496601ebc7a059dd55cfe9

X=MERZNER D AERZAIIZRN = M RIRBHE—1 IE, WRMNRE—TIERH SHA-1 EETT
git log &%, SHFERNAI, MEA—ITHEMNKWN. FJHgit log BB Gt RRALT !
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$ 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(+)

BT MERT, MEEEBEALESS, XELNREREETR T —1 Git I3 AEMeIR. X
EBERENEIT git addF git commit epEY, Git FTMEY TIELBRMEB RN E X REFABIENR,
EHMEEX, ERANR, REIE—IERATIIEMNRMNRIERZRRIN R, X=MEEHN Git WR——K
FEWR. MR BZNR——RIIPIUBIRX GBI NRFE .git/objects BR T, TEYILT BEIRA

BRANFENSR, HUZBEMREASTIER:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4ach3e3a
.git/objects/3c/4e9cd789d88d8d89c1073707¢c3585e41b0e614
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3ed
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e€92
.git/objects/fd/f4fc3344e67abb68f836878b6c4951e3b15f3d
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tree 2

commit 3
test.txt v2
tree 3
test.txt vi
commit 2

"test content'
tree 1

new. txt
commit 1



NRIRERFAIEAEIEH, BRI XU TENINRXRE:

bak
lad16e 3c4e09c
third commit tree new.txt
test.txt
\ 1f7a7a
“version 2"
e T test.txt
second commit tree
new.txt fa49bo
TR new file"
fdfdfc d8329f 83baae
first commit tree test.txt » "yersion 1"

Figure 151. g9 Git B R FAr B AABIXT R o

W RIF(E
AIX BiEk, fRA Git CERXNMBEWNREEE N AIBES—HRRE. LRI ELIEIRES Git U
EREEXNRIN, BIE Ruby MAIBESPREMET, (MREE—MUBNR—FKFIPEFRE “whatis
up, doc?” ——RUNEIEIFE,
AILLEE irb @92 B5h Ruby X EER

S irb

>> content = "what is up, doc?"
=> "what is up, doc?"

Git B LURFI AT RBVEBUERFF LRSI REER, BHIFZE— “blob” FRFH, S Git R7E
KEBRIE BN ARIN— TR, HERKIERTNFTH, REER—TEFT (nullbyte) :
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>> header = "blob #{content.length}\@"
=> "blob 16\u0000"

Git 2R LR EME B MRIGEIRHHEER, HitBEHXFMABH SHA-1 KREEHM, £ Ruby R LIXFITE
SHA-1 fE——%ci@id require (5% 8N SHA-1 digest fE, SAEX BInFRRIER
Digest: :SHA1.hexdigest():

>> store = header + content

=> "blob 16\u@@@Owhat is up, doc?"

>> require 'digest/shal’

=> true

>> shal = Digest::SHA1.hexdigest(store)
"bd9dbf5aae1a3862dd1526723246b26206e5fc37"

1
\%

FATEELE—T git hash-object B4itH. XEfEMT echo -n LU SRR H AR MNIRIT,

S echo -n "what is up, doc?" | git hash-object --stdin
bd9dbf5aae1a3862dd1526723246b20206e5fc37

Git R zlib EFEXEZHNE. 1€ Ruby BRI LUERS zlib EMEIX—R, KSNERNE, AEXNBIrNERE
B Zlib: :Deflate.deflate():

>> require 'zlib'

=> true

>> zlib_content = Zlib::Deflate.deflate(store)

=> "X\X9CK\xCA\xC90RB4c (\xCFH, Q\xC8, V(-\xDBQH\xC90\xB6\a\xB0_\x1C\a\x9D"

R, BEFXFEMA zlib EENABTTANEE ENEINR, BRBERTANRNEERE (SHA-1 ERFIH
PNERFERNFERER, BB IFRHUENFERAXHNRN) o MRZFERFEE, TTLUET Ruby F
By FileUtils.mkdir_p() R¥REIEE, &, @I File.open() yIAXIMXM &E, W E—FHEF
BB ARIER write () ¥, UBBMRXHESAZEIRBF zlib EEINRE:

>> path = '.git/objects/' + shal[@,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
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HANIA git cat-file BEE—TEREWRHNAS:

S git cat-file -p bd9dbf5aae1a3862dd1526723246b20206e5fc37
what is up, doc?

MEXF——IRELIR T — AT Git IR R.

FRER Git WRIFLUXM A REFE, XFMXETFREMR —SRMNRERBLEESUFHFE “commit”
5 “tree” FFk, MAR “blob” o Fi, RABIENRNAB/LFRIUREMARA, ERIWRMMITRE
REANEEBEEREI

Git 5|

MR CEFM—NMESZ (Kbl 1a410e) FRTERIBIAERAE, BAFTLEIT git log 1ad10e XiFHY
MLRETHLE, FTIMFEICHT 1a410e RIFEBLENERRER, MRENE—PXH4RFEEF SHA-11E,
MaXHE—TRENET, ARRAXTZFHEHREARIBHT SHA-1 BEREZEME S,

EGit/h, XMEREMNBZFWITA “SIA (references, EE A refs) 7 o {RAILUTE .git/refs BRTE
XEEE SHA- 1 BNXH. EEFHNmER, XIMERSEESEAXH, BEEE8 7T —NMEHENEREW:

S find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

§ find .git/refs -type f

HECE—NIE | AREBNCIZENIRRFAENIE, MERALHERIRFE RGN TRE:
S echo 1a410efbd13591db07496601ebc7a059dd55¢cfe9 > .git/refs/heads/master
M7E, RRAAILATE Git spTFRIERX M HICI RIS I ARAE SHA-1LET:

$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde668743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

N IREEERFES X, WREBEHENSIA, GitiRHT —INEMNRLMH L update-ref FEMIL
=
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$ git update-ref refs/heads/master
1a410efbd13591db07496601ebc7a059dd55cfe9

XEARZ Git PXHAR: —MEMR—RIIERZENEHHGIB. EREF-MEX LIZ— 9%, A
LUK AfH

$ git update-ref refs/heads/test cacOca
XM ZEREEMEZNMERFRETFNEMRIER:

S git log --pretty=oneline test
cacBcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681f836878b6c4951e3b15f3d first commit

Eitb, AN Git BUEEMES EBEREXF:

bak
1a410e 3c4e9c
refs/heads/master third commit tree new.txt

test.txt

\ 1f7a7a

"version 2"

o P test. txt
refs/heads/test second commit tree
new. txt fa49b@

"new file" <

fdfafc d8329f 83baae
first commit tree test.txt » r"yersion 1"

Figure 152. B1£ 53 5% 5| FHAY Git HRXT%

—s=

HIB1TEMTF git branch <branch> X#ME<LH, Git EfRLRIE1T update-ref a8, B
S ERFTIRRNNAY SHA-1 8, FHREMANTERECIZNEFFHSIAT,

FHRIFAESD

4|

HEAD 5|H

MEMEEE, HYRMIT git branch <branchs B, Git SfARIERFIRIIH SHA-1 EIR? ZFEE HEAD X
4o
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HEAD XiBER—1MFS35IA (symbolic reference) , 1IEMBRIFATEND R,
FrBRIS5I1H, RnER—MEREMS|BrEH.

AMERLEEIMERLT, HEAD XHFRIEESEE— git WRAY SHA-1 B, HRERE—MRE. BRXEITE
A%, IHFNEETZR ‘98 HEAD” IREH, MatBlXHiER,

YNREE HEAD XHFBIAR, EEINEBEIRMXFHIRE!

$ cat .git/HEAD
ref: refs/heads/master

WERHMIT git checkout test, Git RIEXIEFEH HEAD X5 :

$ cat .git/HEAD
ref: refs/heads/test

HEAIT git commit B, ZEHLZOIBR—TRZINKR, FHA HEAD XHHHR 5| BFrEEY SHA-1 EIRE
HRIERFE,

R R AF AR LM, AMBERFE—TEXERG<LHKTMILSE git symbolic-ref, BILUEBILLES
< RZEE HEAD 5| AN AME:

S git symbolic-ref HEAD
refs/heads/master

FE#e] Ui%E HEAD 5| ARE:

S git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

TSI RREN— P ATE 5 BAERE:

S git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

wE5|A

AIEEININGITIEE Git W=FMEBEMNREE (HIENR. MR REZHWR ) , AMEFLEEEDM, iR
E¥WSR (tagobject) FHEEMFT—MEXINR——EBE—MMFIELIRERES. — A, —RERER, U
R—"1iE . EEMXFIET, HENREEREOD—TRIINER, MAZR— MR, EEE—TNKIEHH
NXFIA——KTEAR—MERXNER, RIFTLEXMERNRIME— T ERFNBFET
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IEY0 Git 26 RRTIERIARRE, FAEMMERNE . MWETENRERE. JUEXFEE—RENRE:

S git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bc96d

X EREMENEIAT——TEENSIA. A, —MHERENESER—LE, EECIE—HIER
%, Gt 2eIB—MrENR, #ﬂ% PNEIARERZFENR, MAEEEERARINR, AJLUBIEIE—
PMHEEFRERIIEX NI (EF -a &)

S git tag -a v1.1 1a410efbd13591db087496601ebc7a059dd55cfe9 -m 'test tag'

TEHR LRI EFMETENRE SHA-1 {E:

S cat .git/refs/tags/v1.1
9585191f37f7b0fb9444f35a9bf50de191beadc2

D7EXTZ SHA-1 {BiE1T git cat-file -p <!

$ git cat-file -p 9585191f37f7b0fb9444f35a9bf50de191beadc2

object 1a410efbd13591db07496601ebc7a059dd55cTe9

type commit

tag v1.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -07600

test tag
HITERE, object FBEHEMBEN T T HREHA MR SHA-1 B, FINEFENE, MEXNRHIEHM
EBREMERWER,; REILSHERERD Git WRITIRE. Fl90, £ GitIRIEH, MEHEFERZMIIN GPG &

AARMA—TNBIENR, AENZINRITT —MrE, AILURE— Git kA E, AEEIHIT TEGSRK
EXPhRAEEREES LRAA:

S git cat-file blob junio-gpg-pub

Linux RZhRAEREFE — N RN RITEN R ———B MR IZ AT N KRR AN &5 NhiZ
PEBY AR AZIREE PRI R B R R o

Ziz51 A
BING BRI E=F3I AR RE3IA (remote reference) o MRARFIT — MEIZRRAEFH T HIITIE

WIXIR(E, Gt SR TRE—REERENESE— NI NNE, HRFE refs/remotes BR T I
i, PRE]LURIN— UM origin BYIRFERRAZE, ARIE master REIX LA
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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

LtBY, SNREE refs/remotes/origin/master X, BILURIR origin itiZhRASER master 32 Frxdt
89 SHA-1 B, MERE—R5RSJBIEEIAM master 2 ZFAXIRAT SHA-1 (E:

S cat .git/refs/remotes/origin/master
caB82a6dff817ec66144342007202690a93763949

ZE5 AN (UTF refs/heads BRTHEIA) ZEREENXFET, TESIARREN. ZBAR
git checkout BIEMZEIZ5IA, BR Git HASK HEAD 5| BfemiZiziZs| B, Att, RXxEFae@Ed
commit SFHKEIZIZSI A, Git FXEZIZESIBENICREERS B LZIDZEEEMUBRSHBEKRE
i,

BxH

MRIRIREMT T E—THRNFEDS R, BAMENZE T —MIRAR Git 6F,
HREWR, ZPRNR, = MEXWRM—MrENR:

Hpg g 11 MR 4

§ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d561341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.git/objects/95/85191f37f7b0fb9444f35a9bf50de191beadc2 # tag
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4b4daece5915caf5c68d12f560a9fe3e4 # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671€92 # new.txt
.git/objects/fd/f4fc3344e67ab0681836878b6c4951e3b15f3d # commit 1

Git £/ zlib EEXEXHHIAS, MARINTHFLIEFEASHRA, MU EXFHXGH—HREAT 925 F,
BTIER, BNSESRRINI—EAXHEICER, MILERT Git N—MREBINE. ATETETR, RIEE
ZBITE Grit ERAREIIRY repo. rb XHFRIMHR——XZB—PMARNEN 22K BYRAED 1!
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S curl
https://raw.githubusercontent.com/mojombo/grit/master/lib/grit/repo.rb >
repo.rb
S git checkout master
$ git add repo.rb
S 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%)

NRIFEFERBIMITR, ATLUEER repo. rb XHXTHAIEIEIT R SHA-1 &

S git cat-file -p master?{tree}

100644 blob fa49bB77972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 033b4468fabb2a9547a70d88d1bbe8bf3f9ed0d5 repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

ETRIFAILUER git cat-file IEBEEXIMNREZ K

S git cat-file -s 033b4468fa6b2a9547a70d88d1bbe8bf3f9edod5
22044

IE, HHERXIXE, REREEREMA:

S echo '# testing' >> repo.rb
S git commit -am 'modified repo.rb a bit'
[master 2431da6] modified repo.rb a bit

1 file changed, 1 insertion(+)

EEX TRV EMRPIMNNR, (RREE—LE@AIRA:

$ git cat-file -p master*{tree}

100644 blob fa49b0877972391ad58037050f2a75f74e3671e92 new. txt
100644 blob bB42a60ef7dff760008df33cee372b945b6e884e repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt

repo.rb W — N5 ZFITEFRNVHENR, XEKE, BAMRIRZE— 400 THXHEEMA—ITHA
B, GitEsRA— 12NN RKEFERINXERS
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S git cat-file -s bB42a60ef7dff760008df33cee372b945b6e884e
22054

REE EMEERNLFT2ER. KT 2KHNR (B MEWESRETIRL 7K) o MR Git ATRRE
Hp—1, BREZ—THREZFRTHERAS, STEHF?

FL L Git JLBRE S Git RAMEEPEFEXYRISFAERRBINETA M8 (loose) ” WHRIER. B
2, Git ZRARMES MIXENRITER— A “BXH (packfile) ” BI”#HHEIXH, UTETEMES
MK, SMFEPERSHMENR, HERFEIAIT git ge <, REMRRATEMRSB[HITHIZN, Git#
ZXEF M. BEIITELRE, RAINFHHITgit g il Git WWRHEITITE:

$ git gc

Counting objects: 18, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused 0 (delta 0)

XPIHERBESE objects BR, MEAMAKBDEINKEARNT, SIERFHIT —$H>X !

§ find .git/objects -type f
.git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3ed
.git/objects/info/packs
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000965586 .idx
.git/objects/pack/pack-978e03944f5c581011e6998cdBe9e30000905586 .pack

MERBENL MW REBRBEMERICR S BRVRIEN R —F IR IRZAEIERN “whatis up,doc?”
“test content” XWMNRAIHIENR. RANRMLRFENTRMEE[RIZIEZRT, AU GILIANENRRS
(dangling) By, FERENFTEHAMEMBNEXHF,

HTHXHEMEIRNEXAEN -1l EXHEETNAMXHREFERHMENRIAT, R3IXMH
BETEXHNREERS, HTEIRSIXERATUREEMER—TMEENR. BEREBMZIBIT gc i< I
&2 ERXRANLN 15K, MEXMERBNEXHERIME 7K, EBIFTEXNERELD T —FBHE S AxE,

Git BIAIMREIXREY? Git{TENRE, SERSGIRAIEENXG, AREEXHREREZENERRN

Bo REAIUTEEXH, MBTCEWMATET BN, git verify-pack XPMEEGHSALILITEEEITEAN
AR
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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

LtE&k, 033b4 XMEIEIIR (BI repo. rb XHHE—hiads, MRIREIZEMNIE) 51H T EHIEXER bo42a, B
EXHNEZ A, SBSREATHNE=JIETHNEREMNNRESBXXHFIA/N, AIUEER bes2a SAT
22K =[], M 033b4 XEA9IFT. AFEEBHNMATET, FEMNEARRBERETXHAS, MERBHMRER
MmeEUERHRAREN——XERAKEIBIER T HEIRIRIF IR X4 RFTRA.
BRI Z AR N EFHITE, Git NESBMXNCEHTEMTEUTATIE. HARRHMAILFENFHT
git gc aRLEXAM,

===
s EME
YMeH, RMNEKERAIT—LENTESZFAMS| BN REMNA, EXMHMETUESR, RIZIERE
ZKRERLHESHEIET — NN Git €F, REBERINI—NMEECE:

S git remote add origin https://github.com/schacon/simplegit-progit

BT ERGLSEEMEERH . git/config XERRM—NNT, HEHPIEETEZREENETR (
origin) . URLF—EBFREURIER SIAME (refspec) :
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[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

S AFEAE R — N ELER + STEREHGH <src>:<dst> A/, HH <src> 2—MER (pattern)
RRITBRASESRRSIA; <dst> BAMRERAZZES I BHNUE. + S5k Git BMEERERANBEITHEE
(GRMH) EH#5IA.

ZHNBRT, SIEMSEA git remote add origin < BENER, Git FRERS28H refs/heads/ THEHM
FrESIH, FBEBNEIAMM refs/remotes/origin/ H, FrLL, WMRIRSZSELEE—P master 9%, R
Bl A TEAHEE FTEAR—M A N FIARZ9 S ERRERIER:

S git log origin/master
$ git log remotes/origin/master
S git log refs/remotes/origin/master

FEN=1a<SERAMERE, ER Git=IBE( &Y Bk refs/remotes/origin/master,

SNRAALL Git AR RABULIZR) master 432, MABIEDX, ALUE (GIAMER) REBR—1TEHRARSI
Riznx%:

fetch = +refs/heads/master:refs/remotes/origin/master

XNBHINZIZZARASER git fetch RIEMEIASIBFE. NRERELEIHFERNITRAVRIE, i1t o
TEGLITIEES I BME. HERTIZN master PZHIEIAMA origin/mymaster 332, BILUETT:

S git fetch origin master:refs/remotes/origin/mymaster

RBATLUEEZ N5 I AAE. EM<L1TH, RAILURRIN TSRS Mo

S 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

EXMIFH, X master DXBVHBURIFRIESR, HAERR— A URHERSIA. 1T LUEIES I AN
SEZAHERE + SREBZIZMN,

R UEREX G PIEEZ AT REURENS  BIE. NMRBESARM origin iZiZ RN EEIE
master fl experiment 9%, HINNTHIT:
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[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

KM EEXPERE D BECR, PTG TEHXEFERS|BIEEARAEER:
fetch = +refs/heads/qa*:refs/remotes/origin/qa*

BRTUERsRTE (HER) REFXMUEN. RIRFE— QAR, MiNEET —R503Z, FHR
QBEIREY master Al QA FIBANFIE DX MA R DEMER D, ABARTUERNTEE:!

[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/*

MRTENTERRESR, B QARMERXSX. ARARMEEDZ. SEIEEHF BETRED X LR
5, fRAABEILUGRXAF (TE4cH) AXEDZEEEENGRTE, FEHE,

5| ARSEHEE

& EEXAF MR IZHRAFEREX B an R TR P RIS B ARE, B QA BRI N ZAAIR M8y 2 M NZIE
B9 qa/ R =iEE? FA 1A LUEE 5| BAUEHEER TR MES.

MR QA HIPAREEM{ T master X FInFEARSS 2880 qa/master 9 £, AILUETT:
S git push origin master:refs/heads/qa/master

MR IF L Git ®RIB1T git push origin FEME EEXHEE#EIE, BILUEMIMEE X HRIN—% push
':

[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/=*
push = refs/heads/master:refs/heads/qa/master

ENIA FRrigHAY, X=ik git push origin BRIAEZAHE master 532 #EIXEIITFE qa/master 993%,

0 REEBIS | BACEM— 1 EEREAH R Z— T, XFMBRGIL ILIREY GitHub
NECEREEN,
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B
{RIEET AR BN T E IS <8 3| BALE MITARARSS 28 LIRS A

S git push origin :topic

EASIBAE (B98) 2 <src>:<dst>, FALL LRSS <src> BT, BREILITIZRAERN topic 9%
EXAZE, ERENRE,

HEMRAILIERERIEZE (B Gitvl.7.0 LUEAHA)

$ git push origin --delete topic

&ty

Git AILUBE M EEN A REMAEZBEREIE: ‘T (dumb) 7 #YFE “E8E (smart) 7 #Hile ZxH
R IRIRE N XA ENEET T

WY

WRIREERIGE—NETF HTTP thiXRIRIZRRAE, —itm s XME R MERNMEM Y. X MY ZFrL

WARA W i, RERAEERGRER, RSHEFAFEZEHX Git FHEIRE,; MEUIER—RYIHTTP Y

GETIAXK, XMIERT, BFFIma LI HARS I Git ©ERRE.
MEEBLKBRIMERMNNT . ERMMYMNREERERIELZSMENMEN, PRUAKZE Git
RE[EE (BIE=HNEAR) BIELEHRAE, —RFTTEHBRBINERSEMY, FHil=
EEEHITNA.

LEFRAT@E simplegit FRAEREE http-fetch HNEIE:
S git clone http://server/simplegit-progit.git

EME—HEMRENE info/refs X, XNMXHEET update-server-info mE$ERD, XMER
TTEER HTTP £, SMIHBEIRE N post-receive BFHIEREA:

=> GET info/refs
ca82a6dff817ec66144342007202690a93763949 refs/heads/master

WA, REEIT —MZiE5| B SHA-L BERI7IR. ETHK, (REME HEAD 5IBRH A, XEMIAIETETEMR
ENZFEEHE TEERIAS!
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=> GET HEAD
ref: refs/heads/master

XiRERTETE A ME G, REEME master 93, XBY, RIAUFREBHLET . EAIREM info/refs
XHFFFREIRY ca82a6 IR RFIERY, FRUUMBYEBIRERIRINE:

=> GET objects/ca/82a6dff817ec66f443420072062690a93763949
(179 bytes of binary data)

fREXE] T — PR ——XB—MERS Im UMABR A RENN R, 2@ RS HTTP GET i5KIREX.
fREJLAGERS zlib fBE4e e, AFREKES, BEERXICRIIAE:

$ 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

ETR, MEEBRNA TR, —PEHWR cfda3b, EESHHNNNRIFHIRZNKRFEANAS, 53
— P EERIRIEE 085bb3:

=> GET objects/08/5bb3bch608e1e8451d4b2432f8eche6306e7e7
(179 bytes of data)

XEFRMEG TR T —MERN R, BTEUMIR

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

MR ——ERRX MY RIERS InH A UMBIS N REFTE, FRLUREEIT —1 404 AN, URTE HTTP BRSS iR
BERIIZNR. XEF/INAENER—X M WRAEEEMRTEEZR, RETEXHER. GitZEL
CEFTE YL AR E

=> GET objects/info/http-alternates
(empty file)

NRXRE T — M ESEAMRZAE URL 951K, BBA Git M EBLEMAHEBEMBRAN RN H —X 2
B ETMBEHENRUTEHBHGE SR, AN, EXMIFF, KETILAIBIERREZE. FrARFIE
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ENNREEEENEXHR, ERNERSHEWLEITBANEXHE, (REEIRE objects/info/packs
X, XEEE—MEXHIIR (BthE@EIHMIT update-server-info FRAERRY)

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835.pack

RSHERIAE—TEXH, FRUMRENNREANTER, ERMBLANETENRSIXM UL EMERSIHE
ZNMeEXft, XURREAN, RAXFFMAUMEMMERENNREER— T EXHER:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.idx
(4k of binary data)

REMEZXNMEXHNRS], (RAUEEMENNRESEER— RHARSIXHIIE T XM EXHFRE S BFR
BXWRESHA-1 B, MZWNREETEXHRNREZE, MEONKRMAEXE, ETRRERWMENEXH:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack
(13k of binary data)

MEMEE TIREOMN R, RETUSASRERRIER L8k, EINESEX MR THNEX 42, PR
TR#EERSHERES TH T, Git KFFFIEIYTEBY HEAD 5| BFfEMAY master DZMHEITEE R,

BHEMN

iy B AR B BB ERER R, BEFREME P IRRARS IHAEHE, SENNEERBIEEHIENSGE,
BEREERSHEIT—MHE, MXEE Git WEREZLA——ERLUREAMEIE, BREFAIHETANER
fta, HANEERGENEX M. SHERAHERTEREUE, EN2ahIz EEMTHKE

L1&%hiE

N7 EEFIES R, Git £/ send-pack #l receive-pack #12, BITEZF iR LR send-pack HIEE
ERTIREITH receive-pack #ig,

SSH

24K, EIMBHER®S git push origin master B, origin @MHET SSH YA URL FrE XY,
Git Ri&1T send-pack ##E, ©XBiE SSH EZMFHARS 2. EL2E10EBE SSH RS HEHRITHRS, MEX
/=

S ssh -x git@server "git-receive-pack 'simplegit-progit.git'"

PBa5ca82a6dff817ec6614437202690a93763949 refs/heads/master report-status \
delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1+github-607-gfbad4028 delete-refs

0000
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git-receive-pack MR ANEMBENE— 15| BLAE—ITIHN ——EXMIFH, SLRE master 2
SHEW SHA-1 B, F—1TMHEPHEET —MRSiHEHNGIFR (XEBRE report-status. delete-
refs fl—L£HERN, SEFFFIHNIREIE)

B—1TU—TEMN 7 EFIEFSE, BTERRITHRKE, RERIFE—1TLL00a5 Fin, XE+7/#tHRERT
165, BREHE—1TH 165 FT, T—{T=E 0000, RTARSIHETTH T RIX5|ATIRIE,

MEEFE T RSIHIRE, FH send-pack #HERHIMPLERRIEREREMAEERSHEEN. send-
pack 2&EH receive-pack XREEREMNEZN5IH. #EMIF, NRIRIETEEM master 92, HB
1N experiment 9%, X1 send-pack MINERE &= B EIXIE:

0076caB82a6dff817ec66f44342007202690a93763949

15027957951b64cf874c3557a01f3547bd83b3ff6 \
refs/heads/master report-status

006c00000VBVVVVBOVBVBVVBVBOVBVBNVBVBOVBBBVLO

cdfdb42577e2506715f8cfeacdbabc092bf63e8d \
refs/heads/experiment

0000

E—1THEIETEPENEES, XENEH 08 SHA-1 BRTZEIEE XN 5| H—ERIREERMEFHN
experiment 5|, MIFRSIARY, BFEHERNER: HiHH SHA-1E2HR 0,

EREMN TEXMERFTIERT:

=> 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 IRMARSIHAVE — R IR, B TERBPIRARES—MER, XRE— POSTiER, XMEK
FEE 7T send-pack IRERIEIE,

=> POST http://server/simplegit-progit.git/git-receive-pack

XA POST 15 KHIARE send-pack NRIEFMMENNEX S, RS IHEWEIERGEHE R (E L B IhE R KAY
HTTP IHRZ,

TEiKE

HIRE FHEUER, fetch-pack #lupload-pack #IEMEERT. FFIRED) fetch-pack #1g2, &
EjnimiY upload-pack #12, USRS ERmBIEIE,
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SSH

WNR{RiE@E SSH ERIMEINEE, fetch-pack 2EXHFIETT:

$ ssh -x git@server "git-upload-pack 'simplegit-progit.git

7 fetch-pack &G, upload-pack RERUTEMNAS:

00dfcaB82a6dff817ec66f44342007202690a93763949 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-gfba40628

003fe2409a098dc3e53539a9028a94b6224db9d6abbé refs/heads/master

0000

X5 receive-pack MMMZRAEM, BEERXEFMEENEAZRTEN, MEEXRESE HEAD 5IAFMEERARS
(symref=HEAD:refs/heads/master) , XIFMNREFIHEHITHERIE, EMIFEERTH T4

XBHE, fetch-pack #HIZEHEBCAENXNER, HMN “want” MIERFENWNRE SHA-1E, EXS
&1x “have” MPFIBEBHRBMNXNRE SHA-1 B, EIIRNRE, EXRAEX “done” LU upload-pack
HIZR AR IZEFI RN RGN 4!

P03cwant caB82a6dff817ec66144342007202690a93763949 ofs-delta
9032have 085bb3bch608e1e8451d4b2432f8ecbe6306e7e7

0009done

0000

HTTP(S)

MEVRERVEFFER N HTTP 15K, F— N EEMM X FHERY MG R &IE GET 3EXK:

=> GET SGIT_URL/info/refs?service=git-upload-pack

001e# service=git-upload-pack

00e7ca82a6dff817ec66144342007202690a93763949 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-gfba4628

003fca82a6dff817ec66144342007202690a93763949 refs/heads/master

0000

XHEIE SSH A git-upload-pack BIFEEMEY, BERFE - NEUEZIRNE— M RIRAYEK:
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=> POST SGIT_URL/git-upload-pack HTTP/1.90
0032want Ba53e9ddeaddad63ad106860237bbf53411d11a7
0032have 441b40d833fdfa93eb2908e52742248fafbee993
0000

XMgHRNEEMAE—F. X MERNENEETRRENEXM, FHEAMIIER .

VRS

X—ENEERMINE— R, FaniEERSHEERSMY, BRE multi_ack 8 side-band, BEXLE
NEEZBHTABRER, HNABLRAMEREFPIRNRSHZBNEAREDE; NRTEEELHE
KHIR, fREILAZE Git BYJRAED.

HIP SRR E

BRER, MBENCEHITEE——HENENERELRER, ABWSANCEHTEE, AZ2MEZRKNRN

Bo BENMNIREMAXLRRPH—E.

HiH

Git A ERMBENET— T “autogc” BIEBRL. RZHEHE, XPLHAZITENR. AM, WNRE
REMBNR (FEEXHFPHINR) HEXZEXMH, Gt BT —1MTBN git ge . “gd” AKRILU
REW, XTGBLEMUTER. BEMBNBRNKHABENREREXHR, B2IMaXtaHA—1TKs
BXH, BiESEMRZEBAEXNEBEYR.

Bl MG TE—HFFohiniT BohikEg

$ git gc --auto
MELEEREIN, XTHSEEHARITERR. KYOEE 7000 MAEMMBITREEE 50 MHEXHT 88
it Git BEI—REIEH gc 5%, RALUEEIE gc.auto 5 ge.autopacklimit B E R ENXLEEE,

gc BRMHA—HEZTEMREIS I BE— P RIREX M. R EEESUTAIXSIRE:

§ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/v1.1

NRIRHMITT git ge <, refs BRPFAIBEXEXH. ATHRIERX Git FENBoHEIRA
.git/packed-refs B, FIERXEE:
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§ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
cac@cab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
cacBcab538b970a37eale769cbbde608743bc96d refs/tags/v1.0
9585191f37f7b0fb9444f35a9bf50de191beadc2 refs/tags/v1.1
Aa410efbd13591db087496601ebc7a059dd55¢cfe9

WMRIFEFHT5IA, Git FRAKERXINXYE, MEM refs/heads BIB— 1NN, A TIREIEES AN
IEff SHA-1 (&, Git 2B E refs BRPEHIBENSIA, AEBE packed-refs XHh&EH, FrLl, 1R
{R7E refs BRHAEHAE—1 5|8, BACHIFE packed-refs X,

ARXIMXANRE—T, ERUA ke EMRHSHRREL—ITHNERMENRE, * FRIENBR—ITEMIER
EFEMAIABMER

SRS

FEIRER Git OBSIR, (RATBER BN EA—RIRR. BEXEENIFESIBRT EETENS S, BRBENE
MIEBBRHE, TRAEBERT 9%, RETIEENRR. IRILEELELE, ROARE
RO

TENFFREEEMIMIXCEFN master 22 E—NMERIE, UERMEERIRR. B, L]
BRI EEIAEETAMA:

$ git log --pretty=oneline
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7¢92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

IM7E, BNV master PEEEEINE=RIER:

S git reset --hard 1a410efbd13591db07496601ebc7a859dd55cfe9
HEAD is now at 1a410ef third commit

$ git log --pretty=oneline
1a410efbd13591db07496601ebc7aB59dd55¢cfe9 third commit
cacBcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

METEHIRM MERBEZERT —— B D ZIEAXERR, FEERHRE—RIRRZR SHA-1 AREIN—1
EEENDX. HIMEHEIRE—RIIERM SHA-1 —EBREIHRETERT, 5?2

A8, HRRERNGE, BFERA— 18U git reflog T A, H{REEI(EN, Git SRRMIZRE—
RRELZE HEAD HEME. B—RMERHNEN, SIPESHSWENH. 5IAAE (reflog) WAILLIET
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git update-ref <&M, FHIE Git 5| BRIMEAX s SMARREREE SHA-1
HESNSIBAXHFNER. RAUEEAEEEISIHNIT git reflog <R T RBIRGEMEHTA:

S git reflog

1a410ef HEAD@{O}: reset: moving to l1ad4l10ef
ablafef HEAD@{1}: commit: modified repo.rb a bit
484a592 HEAD@{2}: commit: added repo.rb

XERAIUBEFHNELRBHIPRIESR, AMFRKBEBZNER. NTEERNEESEMER, &I
Tgit log -g, XML UUMNERSHBIN LS IBASE.

$ git log -g

commit

Reflog:

Reflog

Author:

Date:

commit

Reflog:

Reflog

Author:

Date:

1a410efbd13591db087496601ebc7a859dd55cfe9
HEAD@{@} (Scott Chacon <schacon@gmail.com>)
message: updating HEAD
Scott Chacon <schacon@gmail.com>
Fri May 22 18:22:37 2009 -0700

third commit

ablafef80fac8e34258ff41fc1b867c7602daa24b
HEAD@{1} (Scott Chacon <schacon@gmail.com>)
message: updating HEAD

Scott Chacon <schacon@gmail.com>

Fri May 22 18:15:24 2009 -0700

modified repo.rb a bit

BERXTENBNLZIRELVIZR, REETSIE— MO XIERX MERRMEE, Fla0, fRe]LLe!
B—1"8 A recover-branch B2 ZiEMXMER (ablafef) :

S git branch recover-branch ablafef

S git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7c92262719cfcdf19a added repo.rb
1a410efbd13591db087496601ebc7a059dd55cfe9 third commit
cacBcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681f836878b6c4951e3b15f3d first commit

&, MAEB—NPRBN recover-branch WX EIRHY master DX BEIE@MATMT, B—RERFIHRERE
RAFAT, #BETR, RMPERVEXAANRERERESIABES, BARKNATLUEIEE recover-
branch 73X H MRS | B B EREMXHER. WEFRIRZX A RER D ZIEB T
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$ git branch -D recover-branch
S rm -Rf .git/logs/

BTFsIBEEHRIEFERE .git/logs/ BRH, WEMRELLAB5IAAET. XEZNAMERXIER? —H
AREEM git fsck RATR, ReBHIEENTEME, MREA— --full ETNETE, ESEMRE
THFIEREREMIYRIEEITR:

S git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670460b4b4aece5915cat5c68d12f560a9fe3e4
dangling commit ablafef86fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9a58f6cf6f2804eeac9f@abbe9631e4c9
dangling blob 7108f7ecbh345ee9d0084193f147cdad4d2998293

EXMIFH, REILFE “dangling commit” FREEIRERAVRS. IEIRA AN ZAEE G ERE X
MER, ERERIN—TMEEX MERN .

BERYIR

Git B RZREMNThEE, BREP—MFMSSHAM, git clone S THENMBENAE, BIFEF— X4
BE— T hids. WRFAIBIARAHRSRABIMBAXRLG, BN Git REEMRUREMEFEIMIE. M,
MRENAZEZAEBE RN T — PN RNFAIAIX S, BMERBEX N XEMTEFBERT, BRRETZHE
SEEIN THXNAN . ZFAUSFEX NI, BREAR N XHEREFEFEN, EXKEERE,

HREF Subversion 3 Perforce BEZ] Git BIBHR, XEEB—NMEEMN R, FAXLERSIZFRAHATEH
FRERAEXH, FrblXf s Ren@Ebiz, MRIFMEMBREE S RAETZE Git Y LM EFELL T
HIHAEZ, BARMEBEEREHBMRXLLE A,

BE XIMREHERAEMENRRIFEN. ESMRBIBRTEHF—IAX S AREHNMNNRAKE
SE—RRER. IRMESACER, TEMAFBETFXERZT TEFARITXMEE, BABFRSEEMR]
A——aN, (RAFUERFAERSTEE tF 2R AR EERRIFHRER Lo

NTER, BIRAI—PMAXHEINRCEFR, HETREXPHRE, RERNFEZLIE, HEEME
PRk AMER. B, AIM—PAXHEICER:

$ curl https://www.kernel.org/pub/software/scm/git/git-2.1.0.tar.gz >
git.tgz
$ git add git.tgz
$ git commit -m 'add git tarball’

[master 7b30847] add git tarball

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

create mode 100644 git.tgz

W ——H XXM EHAFFEXNEANEEX . RERHINBEEBE:
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$ 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, BT gc REBREELAT S =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)

fRBILIIT count-objects AL RIRRNEE S BATEIA/N:

$ git count-objects -v
count: 7

size: 32

in-pack: 17

packs: 1

size-pack: 4868
prune-packable: @
garbage: ©
size-garbage: ©

size-pack BYBUEISRIRIRAIEL M LL KB NEBMITRRIA/N, FREMRRAYERT SMB=E, E&RE—RIE
321, ERT AR 2KB ——EA, MZBINREXPBEEXXAHREMAERERFE. S—REAREXNCE

B, MO ZRER SMB RREXMIETER, RERAREIMRMT — A MEFRILBAWE
BIRSBRX D o

BARMBIREIE, EARFF, FELMERMIXMET .. EZRIKIMAMNE; ZI0AH B S EHRLES
HFEATHMZH=E? NRIRAIT git gc <, PIARNYRIRBA—TEXMHGH, REIEEET git
verify-pack 8%, ARWHHABTHEZS] EIXHGHXRD) #1THF, MMEREHZ DA REAETLRK
XN LHRITERBIEEZES tail <, AAMRRAFERETERENLDIATR,
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$ 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

RETLABEIX DA REIMEROERNREKES: S/HSMB=E, ATHRHEEREWNXXHE, FILGER rev-
list &<, BE EERHNERZEER PRREIT, WRIREE --objects B rev-list &%,
EMITIHAERIA SHA-1. BUEN R SHA-1 M5 ENMEXEKRXARE. A LUER LU T <R HIRE
TR RIIEF:

S git rev-list --objects --all | grep 82c99a3
82c99a3e86bb1267b236a4b6eff7868d97489af1 git.tgz

ME, MEIEBEMNTEFREHRPEIRX N, FERU TS0 LUBEMRE BRI X XN = R
&

S git log --oneline --branches -- git.tgz
dadf725 oops - removed large tarball
7b30847 add git tarball

TE, RIANNETE 7b30847 IR ZIGHIFREIRAEKM Git HEFTEBMFX N, AT HITXMEIE, KA
EFH filter-branch &%, XM E EEHE PHERT:

S git filter-branch --index-filter \

'git rm --ignore-unmatch --cached git.tgz' -- 7b30847*..
Rewrite 7b30847d080183a1ab7d18fb202473b3096e€9f34 (1/2)rm 'git.tgz'
Rewrite dadf7258d699da2c8d89bB9ef6670edb7d5f91b4 (2/2)

Ref 'refs/heads/master' was rewritten

--index-filter EMEMNFE ES[HE FIRAIMM --tree-filter &M, AIAXMEMHALRSILGSE
BERTERERE LR HIX Y, MREBHNEEEFEXHRS|IFHIXH,

RATERA git rm --cached SRR, MARBEIEM rm file WL ——RANITFEMERS|HHE
BrE, MABHER. TE—MRERRE—— Git TiziTIIERN, HASKES MEITTRAEI#ESR, FrlL
XMIRESERR, NBREEME, MBATLUET --tree-filter AR THEFRMIES, git rmHBSH
--ignore-unmatch EMEFF<: MRZHABFRUEXAEEN, FRTEIR. &a, FH filter-
branch EWREE H 7b30847 1R LERHIAE, WMEXNRE~ENME. T, XM HSsMRIBHIR
R, XBSEEFZSARAUNERBTE,

RNASEFFABREESXIBIXHRISIA. A, FRSIABEMIRE .git/refs/original @ filter-
branch EBARMBYH S| BPEFENXNIXHNEIA, FRURGIBRENARENRTE8ERE. TERTE
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AFEBREME S En AL ATE RIS !

S 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: 0
garbage: @
size-garbage: ©

TENEERNTERT 8K, tESMBH#FR%Z, BILIM size WEFRH, XPAXGEEIREAENRA, HiK
BHK;, EREFAIEHEETUR TRNREF LI, XTEREEN., MRENBERIFE, ATEIE

--expire &MY git prune ML EELMBIRRILNITR:

S git prune --expire now
$ git count-objects -v
count: @

size: ©

in-pack: 15

packs: 1

size-pack: 8
prune-packable: @0
garbage: @

size-garbage: ©

RTE

Git S27E— bash shell #1517, FH{EBI—LE shel| FIRLERRAEEN

BITARN. BRE, MECEZRtA

URENTNMELL Git IHRIFEEN S NESTRRER. XEFZJILAEN GtFREE, BRMNIREE

HYARER 3o
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2R1TH
BBENRE—, Git WEMTHRRTIMEER,

GIT_EXEC_PATH RE Git ZIMLEMFIEF (R git-commit, git-diff &%) . {REILLA git --exec
-path REFHENRE,

BEAREZFRENHOME XTMEE (KEZHERAHKME) , XE Gt ERERBEEXFHME, MRMEE
— N EELBEENEENEEMR Git, REIUTEEHERR Git B9 shell BERE & = HOME 18 &,

PREFIX B3, BRT AT RARKFIMEE, Git 7 SPREFIX/etc/gitconfig EFUE M,

WMRIZET GIT_CONFIG_NOSYSTEM, MEZHALKALINEREXH, XERARETMTIINGS, MIRXT
MR RHER B A,

GIT_PAGER iTHIESH ST LERZHENER, NMEXNMEEIZE, Mi=H PAGER,

GIT_EDITOR HAFZERIE—LNAX (LLIRERER) BY, Git 2BmIX M REiEss. WRERE, M=
EDITOR

RS L E
Git A T JLNEERIE BN S L ATHRA R

GIT_DIRZE .git BRMNNUE. MRXNMEEIRE, Gt aRBERMEBEALEHK .git BR, EFIEE~
& /o

GIT_CEILING_DIRECTORIES Z#I&E .git BRB1T R, WRIARIMEBBFIENE R (NABLH SN EAYE
BT MLEZEEILIERY) , fREJRERAEIL Git REafEEE1H, LHEHRZ shell WERART Gito

GIT_WORK_TREE RiEThREEN TEE RMIRER. WMRIEET --git-dir 3{ GIT_DIRBXRIEE --work
-tree. GIT_WORK_TREE 8 core.worktree, BBA NI LIEB RS ELIEMININE B R,

GIT_INDEX_FILE B@&R5IXHHKE (REETHREESR) .
GIT_OBJECT_DIRECTORY ARIERE .git/objects BRHAIE,

GIT_ALTERNATE_OBJECT_DIRECTORIES —NESHEIMFIR (XM /dir/one:/dir/two:.) FBXRE
I Git )P R X+ F1E GIT_OBJECT_DIRECTORY BEHMWR, MRMFBREZIMBEBHRANSTHNAXE, X
NI LU K8 R 12 T 2 &1

ERTZRL

FIB “pathspec” SRIEIRIE Git INFIIEERRE, WIBERFNER. TIIRHE .gitignore XHFHAAE,
LITEHEMAE (git add *.c) o

GIT_GLOB_PATHSPECS #1 GIT_NOGLOB_PATHSPECS 154 @B R R MNP ERINTH. TR
GIT_GLOB_PATHSPECSIREN 1, BEEMRMABERFT (XE2HINEE) ; WER GIT_NOGLOB_PATHSPECS i%
BA 1BREAFNLRETE,. BRE *.c Rl XH#EE ““. BIXH, MARU .c GEMXH. REJLUTE
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ENREMSEFA : (glob) T : (literal) FRRBEEZXNEE, 90 :(glob)*.co
GIT_LITERAL_PATHSPECS 2F EHERIAMITH; BEFTKEABER, mIRBHEHE TR,
GIT_ICASE_PATHSPECS it FiENEEFEREANE,

R

Git BRI BE RGEH git-commit-tree K58, git-commit-tree AXLIMTTEEEEN
SRR, NEXEEREEALERIMENE,

GIT_AUTHOR_NAME 2 “author” FERMIAEREF,
GIT_AUTHOR_EMAIL @ “author” =FEXHVHR
GIT_AUTHOR_DATE & “author” FEZRVBYIEIEL,
GIT_COMMITTER_NAME @ “committer” FERHIEIIRZF,
GIT_COMMITTER_EMAIL @ “committer” ZFEXRVEBLF,
GIT_COMMITTER_DATE @ “committer” ZFEZRIBY(E)E,

MR user.email ;REECE, T=AZ EMAIL I5EAIEBEMILE, IR XM HEHIRE, Git #KEERFEARAR
FZRAPMENSZ,

i

Git 8/ curl FEET HTTP K2R M2 {E, FiLl GIT_CURL_VERBOSE %if Git ERFTE RN EEERE
B, XBESGSTHRITcurl -vEXRSZ,

GIT_SSL_NO_VERIFY &iF Git AFICIE SSLiFH, XEELMEEREEMN, HWMEBE— BCEIZMNIEHE
T HTTPS K12 Git BRSS, WEIREERERE Git RSEes, BLRBERETEMIER,

MR Git IR2EEMIRIKTF GIT_HTTP_LOW_SPEED_LIMIT E% 0, HHE4E GIT_HTTP_LOW_SPEED_TIME
L ERIEE], Git SR IEFRNMEE, XEESBEE http.lowSpeedLimit # http.lowSpeedTime BRER
=1

GIT_HTTP_USER_AGENT i& & Git 7Ei@id HTTP :@iflBY A EIRY user-agent, BRIAMEEMTF git/2.0.0,

ELERMISH

GIT_DIFF_OPTS XM EREHERF 7o BMENZH -u<n> F --unified=<n>, FAFRITHITE git diff s
LHETHRABITHC

GIT_EXTERNAL_DIFF ARE&E diff.external ELEME, MRIEET7TXME, LT git diff B, Git
SEBZER.

GIT_DIFF_PATH_COUNTER #1 GIT_DIFF_PATH_TOTAL X}F GIT_EXTERNAL_DIFF & diff.external 5
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EMEFEA, ERTE—RYIXGPBIERERN (M 1FR) , EERRSHEHNZH.
GIT_MERGE_VERBOSITY iZH|R IS H R MH, AVHIER TEHXLE:

- 0 AR, BRTAERE—HEIRER.

- 1 REBIRARE,

- 2 BRI,

3 BRENEERE WIS,

- 4 R RAIBRIFRE R,

- 5 BRI E R

BUAMER 2

18 EFHh 5038 Git IEE A7 Git RE THEYREMNREREE, MEEMNMIBIECITH. XETEMAA
BT

“true” 17 B 2" ——REEFBEIRESEIRE L.

- B/ RIS IR —— IR E SRS BRI

GIT_TRACE EHIEMIRER, ERFTERTHHEL. CRIRFSCEEENZNEAMNEMFIEFINER,

S GIT_TRACE=true git lga

20:12:49.877982 git.c:554 trace: exec: 'git-lga’
20:12:49.878369 run-command.c:341 trace: run_command: 'git-lga’
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 ZHliA 0 TE X HHEREMER. F—1"FREMIFANITEXH, FIMEXHH
REE:
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S GIT_TRACE_PACK_ACCESS=true git status

20:10:12.081397 shal_file.c:2088 .git/objects/pack/pack-
c3fa...297e.pack 12

20:10:12.081886 shal_file.c:2088 .git/objects/pack/pack-
c3fa...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 {THMSZiREB LK FIHIERER(E B,

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<
0f20ae29889d61f2e93ae00fd34f1cdb53285702 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 =4 eBBVAEITEN, WMHERTE git s AREEETEL
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$ GIT_TRACE_PERFORMANCE=true git gc

20:18:19.499676 trace.c:414 performance: ©0.374835000 s: gi
command: 'git' 'pack-refs' '--all' '--prune’

20:18:19.845585 trace.c:414 performance: 0.343020000 s: gi
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 125766)
20:18:23.567927 trace.c:414 performance: 3.715349000 s: gi

t

t

t

command: 'git' 'pack-objects' '--keep-true-parents' '--honor-pack-keep'
'--non-empty' '--all' '--reflog' '--unpack-unreachable=2.weeks.ago' '--
local' '--delta-base-offset' '.git/objects/pack/.tmp-49190-pack’
20:18:23.584728 trace.c:414 performance: 0.000910000 s: git
command: 'git' 'prune-packed’

20:18:23.605218 trace.c:414 performance: 0.017972000 s: git
command: 'git' 'update-server-info'

20:18:23.606342 trace.c:414 performance: 3.756312000 s: git
command: 'git' ‘'repack' '-d' '-1' '-A' '--unpack-unreachable=2.weeks.ago'
Checking connectivity: 170994, done.

20:18:25.225424 trace.c:414 performance: 1.616423000 s: git
command: 'git' ‘prune’ '--expire' '2.weeks.ago’

20:18:25.232403 trace.c:414 performance: 0.001051000 s: git
command: 'git' 'rerere' 'gc’

20:18:25.233159 trace.c:414 performance: 6.112217000 s: git
command: 'git' 'gc’

GIT_TRACE_SETUP &/ Git R MM X FhRASFEMZBEIFIEMERo

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

20:19:47.0687194 trace.c:318
On branch master

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

setup: prefix: (null)

HE

WMRIEE T GIT_SSH, Git i%#E SSH VN SBIEENEFAE ssh. ERMA SGIT_SSH
[username@]host [-p <port>] <command> N&H<LAHARNIAR. XAREREEH sshiABEARXH
FiE; EAZIFEIMIGR LTS, FTURRRE — M EERA/AGIL GIT_SSHIEME. A&

~/ .ssh/config K E&EH,

=R

Bx|8]

B
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GIT_ASKPASS BZE T core.askpass itE., X Git FEEMAFIEREIENBEINER, TES—IXARE
TMERBRLITESE, HE stdout FIREINE., (BF ZIFE IBREZEXNS)

GIT_NAMESPACE ZHIB &< T a5 | AMILE, 5 --namespace IrE RN, XFBEHERSSHEH,
WMRIFBE—MREERFERNRAEENZ A fork, REFRFS | BRRER A ML,

GIT_FLUSH 52| Git fEMR /B HIBE S N ERARBEEFN /0. REN 1L GitRIFES, KEN 0 NE
FRENRHRER. RAME (BELREERKRE) BREESDMNHERANTRERESENEFS .

GIT_REFLOG_ACTION itfRe] LASE AR MR FE El reflog . 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

ISt

W, RMZEY T Gt EERHM T ENATIE, FEE—ERELBAET Git BNALRN, FFTie
TRZRESS, XESLHRNELBERBLIFINSEGRLSHKEERR, LERE. MKETH Gt T
ERIZEBN T EFHIEME Git EARZWNAIEER, WA EMEBIHRENTIERS HE SR TAEMEZA.

FA—ERBIUXHRS, Git MUNB—MREEH RS, EANE—TMFERAEZANIRE, HNFE
fRA] LUEBNF T F IR Git R RIBAXAIARLME B CHNA, HEAUESSR. BRONFHHRREN
Gito
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iR A: ZEHEWIRPEHE Git

MRMMIRT T AR, BRELERTRSESTPRER Gt WEANRT . (RAILUAERMEARMIE, @M%
ERFMMANEE, UkSBtSHMADRIE AIHRFIX)LERKER, Gt BELZFA—THAFEEX
NWESRAPFER, MEABHARRRENERAN. WERITRES Gt EHERETNER, UKHER
B (BEFNNA) BIfES5 Git thEERR.

Ef R m

Git IREMER R IR, EAE, RAIUFREIRHIINEE, BREERE, RAERBLAE Git IEIR6E
7. BEMNTREASMS, AXAHIERENERE;, BRMEFAHSFE—TAIALNETRAN, MERLE
R BB EE = E IR H.

B—RiFAR, TENRAEZRATRNIEREZRITN. —EXFIRNEENT NS REFER I
Mg, 2dfRoskE, RERT GitEN—1TFE. SMIAKBERENBENNEN, MXTRERE, ©
RENEMIALLEERN "B . £HFIE, REAAFRRERAEEF KA UMM <173 P im T8
B9, SITIRARMA U eRIECEH R IEH 2 NERNMA,

gitk M git-gui
EZE Git NER, FEGF T eiRENAIMEIR, gitk #l git-guio

gitk B—THLIERNVETNERR. FALBEIERET git logMgit grep aaLHI—NIRABIER
1RERE. SFFTEEHRIERENERER, AR UEETEHENINER, (RESAEIXNIR,

M Gitk NERBE R G EMBMBLITHH. RF cd Bl—1Git BF, AREAN:
S gitk [git log options]

Gitk A LUESRZHSTIET, HPMWASIDEHEZEEARKEN git log ZERITT. --all AJERXEF R
EEN—, 5k gitk ERAgEMM F SIAERERHE TR, MANEMN HEAD, Gitk WAREAERFRK
XHE:
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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 = ‘?_ZCIGfrum 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
% Russell Belfer <rb@github.com> 2014-03-3113:33:11

Cleanups Russell Belfer <rb@github.com= 2014-03-31 13:31:01
Fue 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

SHAT1 ID: lb?ﬁhsd342?5+'e3319‘235&14:::13:98:31:&:2:1ni = Row| 6/ 1359 |
Find Mﬂ commit | centaining: vl |Ex-=ct v | Al fields
| Search | ® Patch () Tree

(®) Diff () Old version () New version  Lines of context: |3 2| [ Ignore space change Line diff w Comments

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: 4 (Merge pull request %2226 from libgit2/rl

Improve test of submodule name sorting

8 -182,6 +182,8 @@ vold test_diff_submodules__ submod2_index_to_wd{void)
"{UNTRACKED>", /* not =/
“@iff --git as/sm_changed_file b/sm_changed_file\nindex 4509958, .4500958 .
“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@08958..488095
“diff --git a/sm_changed untracked_file b/sm_changed_untracked_file'\ning:s
“diff --git a/sm_missing commits b/sm_missing_commits\nindex 488@95E8..5e
2 -198,5 +192,18 @@ void test_diff submodules_ submod2_index_to_wd({void)

Figure 153. gitk [ L EEES.

XKEEERMMAIT git log --graph SLHREERS; BTIRAKR—RIER, AARKFXR, ¥
BHIFRNARIFR— M5B, ER&RT HEAD, dRRTRHEKRREXNAMER, THNEORRERHEH
ERERRIAKER; LA T EREEN, RESTEAM. FRENI—ARRERDENEN .

521k, git-gui WEBZ2—MAXRGIFRINIA, ITACHRERGEEEMGLITRED:

$ git gui

ENFRERKXMEF:
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1 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 Maodified, not staged File: _posts/2013-12-13-the-retreat.markdown
B _posts/2013-12-13-the-r ~

1. Every six months, you get three nights *off*, in a place that isn't home.

1. The rest of the family leaves vou alone, and you have no responsibilities to them.
- You make your own schedule, and do as you please.

- You make your own schedule, and do as you please.

1. You are not allowed to feel 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 those things we miss about the

< > For my last retreat, I went to the Oregon coast with our dogs.
5 4 . Apart from a few walks on the beach, I never left the house.
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
Commit
Push

Ready.

Figure 154. git-qui X T H,

EMRRSIX, REFNERETRELS, BEFNERETRETS. RILEEREXHRZENERR
EXHEEFRSEREFRTSZENE, MEILETEF— I XHZRERFENIFR,

AMEOR LS U diff BURERISMEFXGRETERMG, (ReE]UBIEHRE—KIRIITAMFTEX—
KIREITRNEF X

EM@DWTH%EEMWMHEWMﬂEOfi¢i¢%AEMHF5$“EI”ﬁWMGgHcmmnm
MREARZ, WMRIFBEEIT E—RER, AJLUEF “Bi]7 &, EX—RINABTRZERE “EFK"
PARIRELA] LA SRR HENHITE FMEUE EF12(F, ERRERAE, ARBR 5%“&&”%YA%th%
BE F—XIER.

gitk # git-gui MEHWEMESRITHNIAENRMIF. EMNZNATAENER (BIEEHEMFIER
R) M#HITTHEE, AT RAAREIBINEE.

GitHub for macOS and Windows

macOS 1 Windows _E/Y GitHub Z P i
GitHub 2% TR M ER LIERIEMN Git ®F i : Windows Bk, 1 macOS k. EfJEFMETR T —NEMETL

ERENTANZERARF——T I TRAFRLEEANIERENENAT AL, MASKM Git 89 A5 Thae
ENEERKXMEF:
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annA |2 ben/ben.github.com "

_posta301 3-12-13-the-retreal. markdown

l—]“.t 1. Every six months, you get three nights ®off*, in o ploce thot isa't

L1 ben github.com home
1. The rest of the fomily leowes you alone, ond you have no

responsibilities o thes,

- You maoke yowr own schedule, and do a% you plesse.
4  You make your own schedule, and do as you please.
1. You are not allomed to feel guilty about this,

Those of you mho ars single will think "thot sounds Like swery doy to @e,”
and you'd be right,

Thay liken it to the retreots their parents toke, ond JoyFfully build with
LEGD, reod books, or put on fancy shoes and dance.

Our hopd i that thay =ill learn how to ba comfortoble with thassalwes,
something mony edults have trowble with (ourselves included).

+*[MOTE: no porenting ideo is origingl. A thousond generaticms of
parenthood has produced lots of good ideos, ond we're definitely standing
on the shoulders of glants here.]*

282 Not Just Alone

After this progrom hod been in effect for o shile, we reolized something
mos still missing,

Figure 155. GitHub macOS & F i,

+ master * SSnc 0
Filter reposibones . =

Uncommitted changes Hide (:/l «| Files to commit #* Collapse all
L bengithub.com

Summary b [ _drafts\diffstatmarkdown DELETER
Ll lingie2

Descriphion

k¥ _drafts\revparse.markdown DELETED

w | _posts)2013-12-13-the-retreat. markdown

b omen
. layout: post-no-feature

Histary title: “The Retreat”
comments: true

n Verifying keybase 88 60,6 +60,8 B8 This isn't a punishment; it's *tise with your best friend.”

} maniths ago by Ben Straub They liken it to the retreats their parents take, and joyfully build with LEGO,

read books, or put on fancy shoes and dance.
Our hope iz that they will learn how to be comfortable with themselves, something

| Update about page many adults have trouble with (ourselves included).
i & maeths ago by Ben Straub
+ *[MOTE: This is hardly original. We're standing on the shoulders of a thousand
Add twatter and github lmks 1o &v generations of parents that came before ws.]®
4 months ago by Ben Straub *

282 Not Just Alone

Add physical address
4 maorths ago by Ben Straub After this progrem hed been in effect for a while, we realized something was

still missing.
Re-arder and update content
4 moeths ago by Ben Strauk

S Port OV from old site
B < morths ago by Ben Straub

n Add headshot for public consumgtion

Figure 156. GitHub Windows & i,

MBI HIRHEIES 1 — B R NRAMIR AR IR —, AbASIBMISBE—TRKNE. &K
MAFZFAENBZTANE—IE (ANENESHEXE) , BFRETH-T “ETE 0O ((RAEE
DEEMIEEERZEOL) BUT/LR:
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- EMREEEEMNEENYIR;, B3aEALERN “+7 B, (RAUHRN—MEEEBENCE (BEAIL
ZiET clone, WAILIMZAHZR) -

- PEIBRAN-RERX, MEUEXBERMARRAS, UNEEMLEXHRERKIRR. (£ Windows £, &
RAERBETREX MKMW TA; £ macoS £, BRAEFE—TRHNED)

- AMREREEX, EHFMIEEREMERARENRT (FE: BER) , EFHREXECE
T ERL (FF: BERR) .

- KEFEABNZELAN “Sync” i, REBBEIXMRAREITHE LB E,
RAFREEM GitHub IKSHELIERXET R, REENIZEE GitHub #EFERNTIFREZR

€ ot stmmEA T Gitiub MRS (Y, EENAILUEER Git O LTIFRS, 1
FTLUE MLHEE EHER Git THl.

RE

GitHub B9 Windows EF IR LAM https://windows.github.com T&;,, macOS & ima] LM
https://mac.github.com &, F—XITHREEY, EXsISMEHIT—RINBRERIKE, HIMgERIY
BMEBFHGE, EXRSTtHBTAR—LERANINRE, FINEIELFM CRLF B ES .

EflfE “FaRf —NRREITALIEEN, THNREALBHEERETMN. AKX EELE(lE
187 —11 Git, URMEBRIM—EREFMBEEZTHOARNERT. Windows HEFIRERM T RES
i, BILURTNEET Posh-git #fF89 Powershell, EAENEE—THRISFANBXHFEHIRS,.

ETIPRENAERE-EIFCE. BFRSERIRE GitHub EBNRIZIFRICEMNTIR, (REJLUEE—1A
fE—R%E, MRRE/EZRILT CE, RIFEABIMEEM Finder 3{ Windows FHIREIE 253 GitHub
FERBEEN, MAILEZEERZENNECETRERET,

WENTIERE

RERAGBWLUE, RMAUER GitHub R mKHRIT—EE LA Git £33, ZITAFMEFENTIERERNE
WO “GitHub 37" o FATE GitHub 7712 — TR A IFANNE, HERR (a) (R E—1M03%; (b)
MBEZXESTIECERREED,

MM FE LNEFIREDZEE LBRARE. 7 macOS Lk, SR XMEHEREOMNLET:

¥ | masterv

Figure 157. macOS LBy “BIiEHR X" ##H.

£ Windows £, RA]LUEE D STIHHEA RN 2 BB TR RTTR IR :
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Branches E-? Manage

foobar x |

-\\I
'\v" ) Create foobar

EEEW ITIST \IT I a3 my fnimrer

Figure 158. £ Windows _F 81535,

DEORF LG, FERXMEBIEERREERET. NELEERHM—EB, ARTE GitHub BFIHE
O, {REAMAVESSERERRE, BARRKASE, ETHREEERESERRIRERTNXE, RERT I
X7 g (WA LTERE LR ctrl-enter ¢ 38-enter) o

‘B EERMFEME LNHEECERENEERR. push, fetch, merge, M rebase 7E Git AZE—i&
BRI BYIRAE, T GitHub P IR X LR FEHREHR T 2R — 1 8. MRERPIRAN KR LR ENTX
Lo 1E:

1. git pull --rebase, IR ELRGLHFEFESHHAXRMEM, MBMAIT git pull --no
-rebase,

2. git push,
MRMFERBEENTIERE, ULMERERAN—RYH<S, BUERENaHA—MIEERRETRZ,
INGG

XETAZNEKSBHNNIEREFESEMB. FRAEMIEFLE R LUEMMED D HRRERED S
EfR, ENERE T HEMBRESSENIIEE. B, MRMNIERZEMAE, HEMBEEHITNG
BREREESHES, BABRWNGEE-—THERFHRERERNLIT

HeBERRH

FRIbZ 9N, ®EFFZZHENERA Gt BFP I, HPBEE—IENER TR, hEIXERM Git FTEIIEE
HNERNE, Git NEAMILEIET —HN TFTRATHE P IHERE https://git-scm.com/downloads/guise
£ Git BRI R n] LB B — M E2BE R https://git.wiki.kernel.org/index.php/
Interfaces,_frontends,_and_tools#Graphical_Interfaces.

Visual Studio #1189 Git

M Visual Studio 2013 Update 1 kkRZ<FF%4, Visual Studio B8P B] LA7EM{]8Y IDE R EIZEER R Git T
i, Visual Studio ERREIBMAIEFEIFHELEREK—ENE, EmaEMNEEHPX. XHHEARXNR
4, Git A FBERIFITAXMITIERIE, Visual Studio 2013 FELR X Git, HIMIIFRERSEERS, X
78 Visual Studio #0 Git BEEF AR EIER,

BB EXMFME, 7F Visual Studio PITH—IMELA Git BIEMNIE (HEBEEREMEBRP git init
), IEHEZE View > Team Explorer, {F¥GEEI "Connect" f1E, AW FEFIR:
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Tearn Explorer - Connect * 0 X
O ® |l'.'] Search Work Items (Ctrl+ e
Connect | Consolefpplication] (Local) -

Select Tearn Projects...

4 Team Foundation Service
Sign Up

Services to help you ship high quality software. On time,
every time. Focus on your code, We'll simplify the rest,

Hide
4 Local Git Repositories (2)
Mew ~r| Add v| Clone v| View Opticns

0 ConsoleApplicationl | ChConsoleApplicationl
€ libgit2 | C:\libgit2

Tearn Explorer

Figure 159. M Team Explorer :%#% Git €.

Visual Studio 8512 EFTEIRITHERA Git EIENIME, ENIEE TAHNTIRP, MR EEIREENIN

B, =i "Add" &, HMHE TEERNEER. WEEP—IEB Git SESBRHEAN "Home" fIE, K
#EgA Visual Studio By Git BER “Home” #ElL, FiR. XEB—MMATT Git IRIERVRIERL, SR EAEHRT
RIBYEHRE, {REJEEEERF "Changes" ME, HEZHENEMHAIAEIET, RIFEERA "Unsynced Commits" #
"Branches" &,

4 Project

|© Changes |v Branches
|TJ‘ Unsynced Commits |ﬂ Settings

4 Solutions
Branch: development + | Mew... | Open...

B libgit2sin | build

Figure 160. Visual Studio 89 Git /2Ry “Home” #1E,
Visual Studio MEHE—EBRTESHEK Git BEREH. EEELXMNHELME. diff RE. TR CERE

<, URHERZNEE, XMIMHNTEXY (REXBEHAEE) 155 http://msdn.microsoft.com/en-
us/library/hh850437.aspx o

Git in Visual Studio Code

Visual Studio Code has git support built in. You will need to have git version 2.0.0 (or newer) installed.

The main features are:
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- See the diff of the file you are editing in the gutter.

- The Git Status Bar (lower left) shows the current branch, dirty indicators, incoming and outgoing
commits.

- You can do the most common git operations from within the editor:

o

[e]

[e]

o

o

[e]

[e]

Initialize a repository.

Clone a repository.

Create branches and tags.

Stage and commit changes.
Push/pull/sync with a remote branch.
Resolve merge conflicts.

View diffs.

- With a extension, you can also handle GitHub Pull Requests: https://marketplace.visualstudio.com/
items?itemName=GitHub.vscode-pull-request-github

The official documentation can be found here: https://code.visualstudio.com/Docs/editor/versioncontrol

Eclipse R Git

Eclipse fi# 7 —18 7 Egit BEMY, ERMET —MIFEREN Gt 2EEO. XMEHRILLEIIIRE Git 11
EkfEH, (Window > Open Perspective > Other---, ZAEEFE “Git” ) o
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(- Nals] GCit - Eclipse - [Usersbenstraub/Docurnents iworkspace -

- QUi Al - - rI B | §ava LGt
M Git Repositories 12 =R E4 Ten =n
¥ || libgitZ [master] = /Users/benstraub/src/libgit2/.gin
¥ 450 Branches
¥ (=Lesal
&b develaprment 5 55
B, master 150
¥ (& Remote Tracking
g Tags
F (= References
¥ [ Remotes
¥ 2 Working Glrestory - Users/bansiraub/ s /libghe = Properties [ History 2 | ED Synchronize % Git Staging £ Git Reflog =0
. sgitarcributes .
gitgnare ] & . =
MEADES Repasitory: libgit2
mailmap Id Message Augthor Authored Date Committer Commith
. AFavig, vl dpfalige o mnasier || crigin/imasier l: ETCH_HEAD [ ] Mlerge brivicent bMarti % months age  Wicent Mart & manths
api deguriam 43cnAb3 ©  [v20U0) ibgit2 0,.20.0 “anmeldung” Wigen Mt 5 MeAIRE 2g0  Vigent Mani & i
\ ALTHORS ib3fe7d © Formanieg fix for cred_acquine_ch Carlos Martin NIS months ago  Carlos Martin MS months
kel - C4ATOEZE Merge pull request #1966 from nickhfipatch_content Vigest Masi 5 MeAIRE 3G Vigent Mani 5 manths
U J: o = TLageff Merge pull request #1970 from gheda/metbsd_gsom Vicent Mart] 5 months age  Vicent Martd & manths
.u.cc"‘ RIBUTING.md 95 IeddD wtid: NetESD doesn't have quort_r either Algisandio GRed Meaths 350 AMSAdre Ghid manths
MLCONVENTIONS. fmd A7a8a62 Mierge pull request #1969 from libgin2 fnek Mix/drop vicemt Mari 5 months ago Vicent Marti & months
COPYING BRIETES test: Drop wnrelated commient FAulltaken 5 mcaths 390 nullcken § manthi
| giLgit-authors 2544350 Merge pull request #1068 foom libgind fnek Mix /b _ivicesn Masel 5 moaths 230 Vicent Mart & anths
hi BA15ES 1 ndex: Free the index on git_index_opend failure  mullboken £ months 330 nullckoen 5 months
libgit2_char.supp asarile tree-tache: Fix error massage typo mulltaken 5 moAthg 230 nulNciken 5 mONEhs
.'lbﬁl!l-lﬂ i 3452304 ree=tache: Don't seglault wpon cormuplion rulltaken % months ago  nulMoken § manths
b RTAERAT srmmnrarha: Farn rat tha aliararsd tran childean s i s K amasting Bl © mnarhe
u Btakafile, embed co i inciuce g2 frransaoe.h
M mEADME ma
k(= git
* = cmake regquest
* = deps .
b B docs 4 42‘44 22l {libgit2 @.28.8
ng”
¥ & ecampies 1y dovelopsent, sgster, origin/WEal, grigindcen’clone-locol,
E. W inciecs arsoun/een/seatig-lonersagtass. acianicen/cent o sngeahot - erigial
* Soipt cmn/Filebuf-otomic-unlock, griginfcmndref-kan, griginfoen/sofe-commit,
L g==11- arfainfcensugstegon- for-unborn, erigin/dovelopment, sriainSeds
[ =TT perge File, prigin/Fis-semory-index-doc-comment, grigin/mgster,
aciginfopkions nases, grigin/rbidonk-count-on-1ibaiss-source, origing
rb/Fin-unkracked-repo-stotus. originfrb/storstar-famakch. origindrbs

T ——————
Figure 161. Eclipse # EGit BY5R ETIF F 15

EGit 1Rt T F 252 KHIEEBI Y, {Reed@id TERVRIERIFRIE: BEHEZFE Help > Help Contents, fAIGMA
AHIRPIEFE “EGit Documentation” 11,'.5“0

Git in IntelliJ / PyCharm [ WebStorm / PhpStorm /
RubyMine

JetBrains IDEs (such as IntelliJ IDEA, PyCharm, WebStorm, PhpStorm, RubyMine, and others) ship with a
Git Integration plugin. It provides a dedicated view in the IDE to work with Git and GitHub Pull Requests.

16/12/2019, 16:17

*.vscode-test’ (#3256)

1 9: Version Control

Figure 162. Version Control ToolWindow in JetBrains IDEs.

The integration relies on the command-line git client, and requires one to be installed. The official
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documentation is available at https://www.jetbrains.com/help/idea/using-git-integration.html.

Gitin Sublime Text

From version 3.2 onwards, Sublime Text has git integration in the editor.
The features are:

- The sidebar will show the git status of files and folders with a badge/icon.

- Files and folders that are in your .gitignore file will be faded out in the sidebar.

- In the status bar, you can see the current git branch and how many modifications you have made.
- All changes to a file are now visible via markers in the gutter.

- You can use part of the Sublime Merge git client functionality from within Sublime Text. (This requires
that Sublime Merge is installed. See: https://www.sublimemerge.com/)

The official documentation for Sublime Text can be found here: https://www.sublimetext.com/docs/3/
git_integration.html

Bash 1Y Git

WNRIRZ— Bash AR, {RAJLUMALIEL—L Shell B, LIRTEGER Git BIEMMEOMAR. KFr L Git
By T JL Shell B9t , BRXERHGHAZIINTAN.

Bk, IREEM Git JBRBHIEE—% contrib/completion/git-completion.bash XEFRIHED], IFX
M EEHE—MEXERNE R, FIIIRA Home BR, HEBEREREZRME .bashrc A

. ~/git-completion.bash
HEXLEZ G, BRIFEANERVREE - Git €F, HBA:

S git chec<tab>
------ IlbE Bash BB EEMG L EI#ER git checkout, EEHMERT, XMINEEER T Git FFERY
Fnd. T8, UNERECESSIAR.

XIINEetb A LA FIRE S EX IR (prompt) , EXRHFERT Gt EENER. RIBMHEE, X1
EEIUERNER, XBEBEEASZHABEN/IMXEES, NS EEMATITIEE RIWREE
Bo ERINMMFRESHRTR (prompt) , RFEM Git BRRAEEESS contrib/completion/git-prompt.sh
XHEIRH Home BR (SEMEFIRIFIEDSEEMNER) , HE .bashrc BERMXNXHRRE, HEUFT
EXHE:
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. ~/git-prompt.sh
export GIT_PS1_SHOWDIRTYSTATE=1
export PS1="\wS(__git_ps1 " (%s)")\$ '

\w RRITENHEI TEB R, \SITEN S OMIRTA (prompt) , __git_psl " (%s)" "EIERLESEK
fF (%s) AR git-prompt.sh’ FIARFIRENEE, EABTXMNEEXIRTE, WERH Bash 127 FF
(prompt) 7E Git BEMEMFE RPEIGEREXE:

~/src/libgit2 (development *)$ I

Figure 163. BEXHY bash 8~ F (prompt) .

XN RIS EBIR M TR B EEBIAISHY; N git-completion.bash # git-prompt.sh MRABLFKEESE
Eo

Zsh HRY Git

Zsh &7 Git iRt 7T —1 Tab #h &, BEFERE, IFT|EIRW . zshrc FHIT autoload -Uz compinit
&& compinit BPE], #B¥YTF Bash, Zsh B9iEROIEMRK:

$ git che<Tab>

check-attr -- B/R gitattributes 82
check-ref-format -- KESIAZMREEHFESIE
checkout -- MNIEXHPIEH TR
checkout-index -- NEEXEIXHETEER
cherry -- BRSEREHE LFNRRK
cherry-pick -- M\—LEEFENRXFPNEEN

BEXH Tab (v 2NN KY L, ENESIBEEREA, (RATLUEI RS Tab LER AN S 2 5
&Ko ZYWEEATAT Gitad. ENINSHMECETRABHIZ (140 refs A remotes) , BEXHRFEM
PR Zsh MBI A4,

Zsh I T — P MIRAEIEH RFPIREVS BBUESR, M ves_infoo BIITARERIMEIRE ~/ . zshre X4
&, MAIUEEMNETRS XA
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autoload -Uz vcs_info
precmd_vcs_info() { vcs_info }
precmd_functions+=( precmd_vcs_info )
setopt prompt_subst
RPROMPT=\$8vcs_info_msg_0_

# PROMPT=\Svcs_info_msg_0_"'%# '
zstyle ':vcs_info:git:*x' formats '%b'

HIRWEB LT T—1 Git CEE RS, EEMHE, MAUESLTEAGMNERIF DX, (HABALUE
EMER, RFLLE PROMPT B EREIFEIR, ) EERERGXE:

® OO0 zsh |~_'f—'

~[src/libgit2% I development

Figure 164. HEX zsh #&71F.

*F ves_infoNEZEE, AIZM zshcontrib (1) FMAEPITMAIRY, HiAiE
http://zsh.sourceforge.net/Doc/Release/User-Contributions.html#Version-Control-Information 7E£& %,

EbiE ves_info S, (RAJREERIFIRME T Git IR EFIBIZA git-prompt.sh, BEZEER
https://github.com/git/git/blob/master/contrib/completion/git-prompt.sh, git-prompt.sh EBFHRA
Bash #1 Zsh,

ZshxBERBBEK, BEE—LEEIANTIENTEESR, FEEMRE, EPhz—RA "oh-my-zsh", R
B ATE https://github.com/robbyrussell/oh-my-zsh #ZEE. oh-my-zsh B BRAHZE S8 AR Git Tab #h 2
Ihae, BFZIRARA "T3" A UBTRREESIEIE. — 1 oh-my-zsh TERRA. AT UEFR—rl LS
Z RS LIMAIFIF
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I development M |

Figure 165. —1* oh-my-zsh E&BITH1.

Git 7 PowerShell {EHH Git

Windows R HEHI 1T cmd . exe T2 BEX Git FHAR, BRINRIRIEFEFER Powershell, A4
R+ 9 =BT, XMAERFEAT Linux B¢ macOS _Eiz1T8I PowerShell Core, —1~% 4 Posh-Git
(https://github.com/dahlbyk/posh-git) BN B B ME T2 KM tab 208, HEXHRRFTHIT 7IgR, UL
BENMIRETMHRHNECERS. ©HEXREG:

EX posh-git [master] ~ PowerShell 6.1.1 64-bit (18588) — O X

~\GitHub\dahlbyk\posh-git [master = +1 ~@ -0 | +0 ~1 -0 !]>

Figure 166. [ft# T Posh-Git # /B &9 Powershell,

R4
AfRFER (PR Windows)

ERILUETT PowerShell il 51, fREZERAHE ExecutionPolicy i &7 RemoteSigned (AT LU R 72 bR
7 Undefined # Restricted ZIMIERIAR) o WMRFRIEET AllSigned MIE RemoteSigned, BRAFREYZA ;Y
AR EERFE R EERTT. NRIZEE N RemoteSigned, FARHE “Zoneldentifier” IRE N Internet,
BIM Web ETHIMAA FTELER, HENWARFE, NRMEREER, BEAXN LNRERAFZEE, B5F
F3 “-Scope LocalMachine” . MNRIrEEBEENRNEBAF, BIfEMA “-Scope CurrentUser” X2 A B
DB T,

B % PowerShell Scopes BIE %i#1&: https://docs.microsoft.com/en-us/powershell/module/
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microsoft.powershell.core/about/about_scopes
A% PowerShell ExecutionPolicy F9E %Zi¥1&: https://docs.microsoft.com/en-us/powershell/module/

microsoft.powershell.security/set-executionpolicy

> Set-ExecutionPolicy -Scope LocalMachine -ExecutionPolicy RemoteSigned
-Force

PowerShell Gallery

INER1RAE PowerShell 5 L L5 %% T PackageManagement 89 PowerShell 4, BRATI LIS EIREIRRE
posh-git

B % PowerShell Gallery BIE%Zi¥1E: https://docs.microsoft.com/en-us/powershell/gallery/overview
> Install-Module posh-git -Scope CurrentUser -Force

> Install-Module posh-git -Scope CurrentUser -AllowPrerelease -Force # &H
PowerShell Core Z#FHVEHAY beta hR

MRIRBAFAERI AP K% posh-git, i5ER “-Scope AllUsers” HEEBERMNIRBENEI PowerShell 5% & &
WiTo WMRFBZEZMISHITERMHLIEM Module 'PowerShellGet' was not installed by using
Install-Module X#FRIHHIR, BANRFELIEITE—FHT:!

> Install-Module PowerShellGet -Force -SkipPublisherCheck

ZERAI BN —E, HIXPEIRMERERZ Windows PowerShell #E#HMEIRE URBN L BIEHEZ LM,

E# PowerShell 1215

ERMNETHPES Git58, BAEES A Posh-Git 1R, ZEil PowerShell EE X BEIETE SN Posh-
Git, 1BE#1T Add-PoshGitToProfile #5<%, EXTE(RRY Sprofile FIAFFRIMENED, HASESRITHHRN
PowerShell RigEH1T. R, FESZ Sprofile Bizs, #lan, EH—1PE2EHAEH, S—MIETF ISE,

> Import-Module posh-git
> Add-PoshGitToProfile -AllHosts

MiEES %%

HFEM (https://github.com/dahlbyk/posh-git) T&#—1% Posh-Git & 1ThRHAZEBRIR], ZEEA posh-
git.psdl XHFHEEER R SRR
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> Import-Module <path-to-uncompress-folder>\src\posh-git.psd1l
> Add-PoshGitToProfile -AllHosts

AR profile.ps1 XEHFINELUMAZR, Posh-Git IFXTE T XITH PowerShell HEH. H<RT
RETH Gt REE 20BN https://github.com/dahlbyk/posh-git/blob/master/README.md#git-
status-summary-information $0fAIE &l Posh-Git &R FFHVFE: https://github.com/dahlbyk/posh-git/
blob/master/README.md#customization-variables

ISt

REMELFSNEEREERN T AR SIGEARR Git, LUAINEERCHIEFFIHR Git €FE T,
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MR B: EIRBIR A PHERA Git

MRMHNAREFNERARRAAE, BAEHPEMFRERINESILMIIMNFR D, BEENTFEHEE
e HIFEREFRHNA, WAUMRESEFRGFRmE, Git WTFRINESMHZR TRIGHIFEL G,

NIRRT Git BEHMHNARER, BABEERMEITIERE: B shell RiAMA Git Wan 1712, BE
¥ Git FEERANEURBIN Ao

A A G s

BTGt AR

SRR RE— shel HIZHIEREE Git WA ST TERERES. XM ERRENESE, 8
SR SRR, RESEFEN Git (S, CRTSENEE, B\ ERE RN EHE— M
S R — S STEBAGEIE. AT, XML bE—EEE S,

BAMEMENRLBMRAN AR, XBKREIRGHRIEMN Git NENIATRMEEN, MU THREIE
RUHEMER, BRERNE, XARRELHERFEEZ HERN,

FI—TRBLARBBREERT, MR- MREERERZHYURZR, HERAPERT — &R
BB, Git AxfEPMELHIT LR,

BE—IIEHENEE, Git SBRIRE—MRIIAVHIZPEIR— shell MR, XAJRESTIBMIENE S

. HEDIRITFIFZZHEMNHE (CERAERERAT, SFRRANHZEHRERRARERN) 3R
BEIBIIR A PR Ao

Libgit2

© FBib—Fa] LIEARERBNRZ Libgit2, Libgit2 @—1 Git WIEKFIMEN TR, SO TFHEMERER Git
IREEIFRI APl, {REILATE https://libgit2.org 3 EIE,

Bk, ILRNRE T CAPI KIEH, XZE—MRNIUIRTT,
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/] 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);

AIRTTHH— Git lidsFE, X4~ git_repository KERRT —PNMERAFFHFEEFNER—ThRAEERNT
o XBREBNFHE, RERIMVIHE— M MRAENITEERIE— . git XEFRNIBEHEKFR, FHNEE
git_repository_open_ext, BEIET HEMAVIEER, git_clone RERZEALIRRMOTIERAZER At
7fE, git_repository_init MIBILEIE—N2EFBEREE,

FE_ERRBERT —fhrev-parse 8% (BTHRES, 188 7%5/FH) K55 HEAD EFIERMIRER. REHE
BIE—1 git_object I8¥, TIEARMUTIHREERHN Git WREIBEETHNENKFA, git_object LR LER/L
AR RE Q7 KB, 81 “F LEWRHEFEHREMN git_object B—HH, FILUREER £MIBE( 15
HWAIEHRZEE, T LEEMFIF9, git_object_type(commit) =iR[E GIT_OBJ_COMMIT , FrLAR%iRAR
git_commit }gHEREM,

T—BRERTWNEFRE—MERRIFE, ®RE—1TEAT git_oid L&, X2 Libgit2 ARKRT—1 SHA-115
%o
MEZANFIFR, FfTATUER—ER:

- WNRIREERT —MEH, HE— Libgit2 ERAFERE—51A, BAXMIEAREERE— int K895
=65, {80 FTMT, tbe/ N IlE—1 IR,
- WNR Libgit2 AIRBEN—1ME, BARERERKE,

- MR Libgit2 T—MARAFREI—1 const {55, FAFERNE, BRI BRI RERRITER
A Ao

- ACREARER,
REa—REWEMNIZAZEER Libgit2 B4RES CiESEF. BXEHE, BFEARANSMESHHE,

BELLRERIERNE S MIMRE R EINA ZHVIRIE Git lRASE, FITREFE—T TEX A Libgit2 B Ruby 45EE %
BB+, © Rugged, {REILATE https://github.com/libgit2/rugged ¥} FNE,
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repo = Rugged: :Repository.new('path/to/repository’)
commit = repo.head.target

puts commit.message

puts "#{commit.author[:name]} <#{commit.author[:email]}>"
tree = commit.tree

R LRI, RBBERFREMEW T, E%, Rugged EHESENS, ©rIUHHIMT ConfigError &
ObjectError ZEMARARENEIRNE L. HR, T"REPHFFEFER, FN Ruby @ZHFHIREINH, F
1IRE— 1 HEREZR—RIEIF: MEFBEEHE—MRR.

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)
@ BIE—NHE blob,, EBET —MHIXHHNAZR,
@ ¥ HEAD 1R3IMHENRS|, HIERRE newfile. txt IEMFX K,
® XFHTE ODB B T — NN, HE— MR ERE.
@ FA7E author 251 committer 2 EAERNE R,
® RERHES.
©® HEIBE— MR, RBIEEXMMERNRIER. XEFAT HEAD FKREBIENRE—MRIE,
@ EM—MERHIEIES, Rugged (FLibgit2) BEERENEHSIA.
REEZ— MR ERA SHA-1 8%, (RATLIAERIRE— Commit IR,

Ruby MABRIFRER, Z—HEREN Libgit2 7T AKETIF, FAUABIETERESSEEHLARH, WMRIFR
E—1 Ruby EF 51, FE ECHE BRIECH—EHE,
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=RIhEE

Libgit2 B/L MBI %0 Git WEE ], BIMNERAERIE: Libgit2 AFRA—ERERENRIEEENXR “f5
i, IREUERSEE Git FEMNAXEFEMEARA, Libgit2 AT NBEXGHIEERE. 5| ANEME UK
KRR,

EIRE—TEREREALEN, TEMNHIFERE Libgit2 FIPARENGiRERE (FIUE
https://github.com/libgit2/libgit2-backends £#Z) . —PWREEENBEX BiHEXIFEIIN:
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(repo, odb); @

(EE: XTEREHERX T, 1BERBWUIE, FolJ7 L IrBIFCISLEZNTIIELF o )

O MWp— I =BINREYEE (ODB) “Aily” , ERFREAN—TARMEENIEN B AR
@ #af—1BEX ODB Fif.

@ AR FIHE I — SR,

@ FTH—hRAE, HiLeEmAI{1r ODB K IF IR,

B2 git_odb_backend_mine @Mt AKRARE? 1B, AR—1RECHI ODB SKILRMIEEs, HEIREEEMR
BEEIIRARMMAYE, FiREIREEEMMIET git_odb_backend &#), EEER_NiZ_EXHEFEMN:

487


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 BIE— R AMTE— git_odb_backend &1, XZ2—MALVEIRRSI: XIERLAEHS
RAEMREZE Libgit2 BARBPIEAENEFF. HREEEEN, XMEMBIA/NET RS CFTER,

XN UREAZERNDEERE, REBEXNETX, AREEEXHEN parent MK G, [HIE
Libgit2 8 include/git2/sys/odb_backend.h EBIA T RLEERER, MEFENERIFRSEBIRRERE
FRA—MERE R,

HE4E

Libgit2 BREMIESHHBE, AXRXER, HINBRT —MERT/INEMTENSERLRNGF, XEE
FETHFLZMESH, 81E C++. Go. Node.js. Erlang UK JVM , EfIWERAEEZFRERE. EFNSEES
B] LUBIE N B MRAERE: https://github.com/libgit2[] . FNEHARIERIRE ZHF] HEAD 8RR RH
RRER (R git log -1 #BH) o

LibGit2Sharp

MBIRERS — .NET 2& Mono A, FB4 LibGit2Sharp (https://github.com/libgit2/libgit2sharp) Ft
EIFFEEN. XMESH C# N, HEBEXRIIFZEIRAS AR B CLR API BERIEHY
Libgit2 BYiAM. BB FERRMEGXEE

new Repository(@"C:\path\to\repo").Head.Tip.Message;
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XF Windows RENA, — MU NuGet HERILRIRE L5,
objective-git

MRIRHNEEITE— Apple & L, RIEBETIEEEA Objective-C fEAXLIMIES, Objective-Git
(https://github.com/libgit2/objective-git) @ X MFIE TR Libgit2 #BE. — M FHERRIEPXEE:

GTRepository #*repo =

[[GTRepository alloc] initWithURL:[NSURL fileURLWithPath:
@"/path/to/repo"] error:NULL];
NSString *msg = [[[epo headReferenceWithError:NULL] resolvedTarget]
message] ;

Objective-git 5 Swift TEFZA, FTLURIE Objective-C EE—IAMBHETR AR,

pygit2
Python B9 Libgit2 485 AU Pygit2 , #REILATE https://www.pygit2.org/ 3HEIE. FHIBIRHFIER:

pygit2.Repository("/path/to/repo") # IHRIEECE

.head # FEHBI DX

.peel(pygit2.Commit) # REITR AR

.message # FEEURRZER
i RiR%

LA, T2ER Libgit2 WREHEBEHABTEE,. MRMFBTHRELZXT Libgit2 B9ER, AILNINEER API X
. https://libgit2.github.com/libgit2, UR—&FIMERE: https://libgit2.github.com/docs. X FHERSE
E, MEMTH README fMIXS 4, MBRBEEEREZHIE, URIsABRERIENEE,

JGit

NRAFBIE— Java BEFHER Git, B—PNIIEETEM Git &, BPRLE JGit. JGit @—1H Java GARY
ThEEMRRY 2Ry Git RYSEIR, BT Java XK ZfEM. JGit B Eclipse 47, ERIEDITE
https://www.eclipse.org/jgit o

[t

BRZMANALIL JGit ERRHNTIE, HRFEEEAENRE. SEENHGEIFMEEA Maven . (RE]LUETD
FEREY pom.xml XHER <dependencies> X PIE NG T EXIFRI A R X T E S,
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<dependency>
<groupId>org.eclipse.jgit</groupId>
<artifactId>org.eclipse.jgit</artifactId>
<version>3.5.0.201409260305-r</version>
</dependency>

ERIREXEEXFBY version RATEEBELEM T, FTLUFNI https://mvnrepository.com/artifact/
org.eclipse.jgit/org.eclipse.jgit IREXNGFMICERFER. EX—FTEMZE, Maven M= BEIREFFFERMR
FRRZE JGit &,

MRFEBSERE HHFINERBE, BARAILM https://www.eclipse.org/jgit/download FXEFHER JGit
TRFIX M, REILUR TEXFFIT— N KB ENEARNIE,

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. KESLSHEENS. XMW INAREEHRE Git, HE JGit LEIRRERNS
S HX . BE API B— P EBEER AL AIFNEIR (—RIIEBRAFER Git s S1T LR
BEFREINARA) , KEAPI NEZERATRENCENR.

KZH JGit KIE=LL Repository RS, REAEMNEMZLIE—ENLG, WF—TMEFXHR
FEERN (1B, JGit AFHENFEM#EEDR) , B FileRepositoryBuilder B E.

/] BIB—HGRE

Repository newlyCreatedRepo = FileRepositoryBuilder.create(
new File("/tmp/new_repo/.git"));

newlyCreatedRepo.create();

/] IR EFENCE

Repository existingRepo = new FileRepositoryBuilder()
.setGitDir(new File("my_repo/.git"))
.build();

TFHNEFEEHECENRYIME, builder FEVABNRIZE AP| eI LUR ML IR CEMBEER.
TR UERIFREEE (.readEnvironment()) , MIEERNELRFEHIEER (.setWorkTree
(..).findGitDir()) ,HENNRERG LEBFITHA—IEHNN .git BR.

HIrAE—1 Repository SEfIfE, fREEENEMEZIMERENSE, TER—MEK:
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// 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");

BT T —KHEEE, FUBITER—RIBMHE R,

FE—ITIREN—NMER master 5|ARVEE. JGit BEHMEXF refs/heads/master By HiEFAY master 5|
B, H}RE—PMARFREIZS I BNEENIN R, MEILUFERENZE (.getName()) , E—TEESIH
HEHRTR (.getObjectId()) , E—NMEMIZSIBHNFSIEH (.getTarget()) . SIEANRBEE
WHARRTIREN S| BMWNER, FAILURAILUERENMIEREH “HIfR” 7, B HEEE— I MFENRE (1
HRERN) FRHBENRELZBER.

FE1T3RF U master 5|AMBMR, BiR[E—1 Objectld S£ffl, FAEREEFEET—1 Git W RAEKIE

FE, Objectld #RHAR—IMIRE SHA-1 6%, F=1TS5LIEM, BEERTT JGit dNEILIE rev-parse &
(BTHREZ, 58 7%51H) , RAUENEMR Git THRONRIEAR, AE JGit RREZNIRH—NEM

8 Objectld , 3%#& null,

ETERMITRR T NAES — XN RNREBARR. EXMIFH, FHi1EA ObjectLoader.copyTo() Hi%
‘iR AR R RE N RIRE, BRItz 5 ObjectLoader FHA IR RMERMKEHE T UF TTEHER B
FiE. XF— (.islLarge() iR[E] true 1Y) ARIITR, REILUER .openStream() FRE—PEM
InputStream BIXY R, BRI UIERE —RERFAIE BRI EIAFERN TR TIRERT R FEIGEEE,

ETRVITRIT NESIE— MRS, FiEIE—1 RefUpdate 32, EEB—&%k, AFIAMA .update
() RFINXIER. MEFERS ZHNRBMEXT FHE. iBFHMIt . setForceUpdate(true) AEEILET
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E, BB .delete() RRIREIREJECTED , ARTAMEBRE,

RE—MIFBRTRTINEM Git EBEXHHIREY user .name BB, X1 Config RHIEARKIERITANCE
WAMEE, EBEEhaBtelH ke /BN ASGNEE X .

L/\Er_): API BOKL—F, FINEEEFZRIUFERNAENE, FE—NEEREXEHAN, M JGit =2

SEVFSRLIEHEIZM, JGit AP BEMERIRER Java FF (fl30 I0Exception) , EREHIRETAE
JGlt HoEXMSEZXER (%0 NoRemoteRepositoryException. CorruptObjectException
NoMergeBaseException) o

BEHT

/& API BT E, BEREMKElRERULIASENENFERME, MIIE— T XHERMNEIRS], HELE
— P IBR R ﬁTﬁer/J&l_ ML, JGitiIRET —RIIEE API, EAXLEAPIFAORME Git 3

Repository repo;
/] YIEBE...
Git git = new Git(repo);

Git XE—RVIERWTFH WESE NIENEESZE, SrlMARMSE—EEZXZNTR, HINKE—HF—MH—
M git ls-remote ME,

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());
}

XE— Git 2R AHEN, XNHERE ATDUJ:T’]‘%JL%:FEEWFH%iﬁ%%?ﬂlﬂ’]ﬁ%ﬁ%, %’lT’]’iﬂﬁﬁ
.call() NEMEHENIT,. EXERT, HEMNRBIFKT origin iZEMIRE, MARKEP EIERT
ISIEM CredentialsProvider XARMIER,

E Gt XPEAUFERFZHEN®S, BIEERETF add. blame. commit. clean. push. rebase
. revert f reset,

R
XRR JGit (L HEENBUKL—A. MBRGXENEHABRNE S, EFETURI—EESNRE,

492



- JGItAPI TEEXE A XHS: http://download.eclipse.org/jgit/docs/latest/apidocs » XRE A Javadoc
, FRLURE R LIEARBREIRA JUM IDE BB E1LE (152,

- JGit Cookbook : https://github.com/centic9/jgit-cookbook $BHE i Z aNaFI A JGit SIS EESZHIF
o

- http://stackoverflow.com/questions/6861881 15 T /L MNFHIE R,

go-git

In case you want to integrate Git into a service written in Golang, there also is a pure Go library
implementation. This implementation does not have any native dependencies and thus is not prone to
manual memory management errors. It is also transparent for the standard Golang performance analysis
tooling like CPU, Memory profilers, race detector, etc.

go-git is focused on extensibility, compatibility and supports most of the plumbing APIs, which is
documented at https://github.com/src-d/go-git/blob/master/COMPATIBILITY.md.

Here is a basic example of using Go APIs:

import "gopkg.in/src-d/go-git.v4"

r, err := git.PlainClone("/tmp/foo", false, &git.CloneOptions{
URL: "https://github.com/src-d/go-git",
Progress: os.Stdout,

1)

As soon as you have a Repository instance, you can access information and perform mutations on it:
// retrieves the branch pointed by HEAD
ref, err := r.Head()

// get the commit object, pointed by ref
commit, err := r.CommitObject(ref.Hash())

// retrieves the commit history
history, err := commit.History()

// iterates over the commits and print each

for _, ¢ := range history {
fmt.Println(c)

}

Advanced Functionality

go-git has few notable advanced features, one of which is a pluggable storage system, which is similar to
Libgit2 backends. The default implementation is in-memory storage, which is very fast.
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r, err := git.Clone(memory.NewStorage(), nil, &git.CloneOptions{
URL: "https://github.com/src-d/go-git",
})

Pluggable storage provides many interesting options. For instance, https://github.com/src-d/go-git/tree/
master/_examples/storage allows you to store references, objects, and configuration in an Aerospike
database.

Another feature is a flexible filesystem abstraction. Using https://godoc.org/github.com/src-d/go-billy#
Filesystem it is easy to store all the files in different way i.e by packing all of them to a single archive on
disk or by keeping them all in-memory.

Another advanced use-case includes a fine-tunable HTTP client, such as the one found at
https://github.com/src-d/go-git/blob/master/_examples/custom_http/main.go.

customClient := &http.Client{
Transport: &http.Transport{ // accept any certificate (might be useful
for testing)
TLSClientConfig: &tls.Config{InsecureSkipVerify: true},

t

Timeout: 15 * time.Second, // 15 second timeout
CheckRedirect: func(req *http.Request, via []*http.Request) error

return http.ErrUselLastResponse // don't follow redirect

}l
}

// Override http(s) default protocol to use our custom client
client.InstallProtocol("https", githttp.NewClient(customClient))

// Clone repository using the new client if the protocol is https://
r, err := git.Clone(memory.NewStorage(), nil, &git.CloneOptions{URL: url})

Further Reading

Afull treatment of go-git” s capabilities is outside the scope of this book. If you want more information on
go-git, there’ s APl documentation at https://godoc.org/gopkg.in/src-d/go-git.v4, and a set of usage
examples at https://github.com/src-d/go-git/tree/master/_examples.

Dulwich

There is also a pure-Python Git implementation - Dulwich. The project is hosted under
https://www.dulwich.io/ It aims to provide an interface to git repositories (both local and remote) that
doesn’ tcall out to git directly but instead uses pure Python. It has an optional C extensions though, that
significantly improve the performance.
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Dulwich follows git design and separate two basic levels of API: plumbing and porcelain.

Here is an example of using the lower level API to access the commit message of the last commit:

from dulwich.repo import Repo

r = Repo('.")

r.head()

# '57fbe010446356833a6ad1600059d80b1e731e15"

c = r[r.head()]
# <Commit ©15fc1267258458901a94d228e39f0a378370466>

c.message
# 'Add note about encoding.\n'

To print a commit log using high-level porcelain API, one can use:

from dulwich import porcelain
porcelain.log('.', max_entries=1)

#commit: 57fbe010446356833a6ad1600059d80b1e731e15
#Author: Jelmer Vernooij <jelmer@jelmer.uk>
#Date: Sat Apr 29 2017 23:57:34 +0000

Further Reading

- The official APl documentation is available at https://www.dulwich.io/apidocs/dulwich.html

- Official tutorial at https://www.dulwich.io/docs/tutorial has many examples of how to do specific
tasks with Dulwich
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iR C: Gitmsd

AX—BABERINET REN Gitip<, AJRERBT AR ERIRAIURAABEN], 1BIBHN A T R
ZHE<L, BEXTFEXEGR<SHRAIAE %’*5( T‘T‘%%E’J%Lo

FULMRT, FNSBEBPAARISHNGSHI—E, HREEAEARNSE. RINSABMITIEE 65
FIER, IBHEERBRPEETERD,

BEBHEA L, B30, fRefAFEN git commit --a, EMITAS git commit
--amend #HE, XMARREBE -- ENFENTFZENE A T1T, BEERS A E
FAFEEHNET,

SES5EE
BRA+HRANAS: configl help, MWE—RIAMA Git BB RMARMESE, TN~ ERBAER,

git config

Git MR Z TIEHE—MHEIAS R WFRAZSHITEMS, RAIIRZ Git WRIAA R, HERBIRNRLT
FKigE, XLEGERETRENSE, NSk GItFNEF, IEERFNZXIREE, URMFEANRESS. Lt
LN MIENREX GRS ANEEE, UWERITUMNEEHEHSENCERHITIRE,
BN FFRENETEAET git config 88,

£ ¥IRE1T Git FINERE — TR, EFFARER Git 281, BITATREBEERITNEF, pFEtitNRmERRIT.
£ Git 53 —THHENBR T NEeIZT LB AKEDFYINGEGS, UWERTREREHBAEN

FLTE -, HITgit pull ea<hY, AL SHERE --rebase fERRRIAEDL,

T FIEEME —TR, BIVERERAIIME HTTP BiEIgE — N ERIANTFE X,

£ XEFEA —THRENMNER T IMEETE Git WARRMFRLEHERR smudge 375238 1 clean 3523,
&fE, BEXLE Git BNETEHSHXT LSS/,

git config core.editor %

P& VBT Git sIVECE BN EETR, REHEESITUNTIRE:

Table 5. 1#2fH9 core .editor IBEm <F&

‘miEES REDT
Atom git config --global core.editor "atom --wait"

BBEdit (Mac, with command line git config --global core.editor "bbedit -w"
tools)

Emacs git config --global core.editor emacs
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‘miEES
Gedit (Linux)

Gvim (Windows 64-bit)

Kate (Linux)

nano

Notepad (Windows 64-bit)
Notepad++ (Windows 64-bit)

Scratch (Linux)

Sublime Text (macOS)

Sublime Text (Windows 64-bit)

TextEdit (macOS)
Textmate

Textpad (Windows 64-bit)
Vim

VS Code

WordPad

Xi

REHT
git config --global core.editor "gedit --wait --new
-window"

git config --global core.editor "'C:/Program
Ei%eS/Vim/vim72/gvim.exe' --nofork '%*'" (Also see note
elow

git config --global core.editor "kate"
git config --global core.editor "nano -w"

git config core.editor notepad

git config --global core.editor "'C:/Program
Files/Notepad++/notepad++.exe' -multilnst -notabbar
-nosession -noPlugin” (Also see note below)

git config --global core.editor "scratch-text-editor"

git config --global core.editor
"/Applications/Sublime\
Text.app/Contents/SharedSupport/bin/subl --new-window
--wait"

git config --global core.editor "'
Files/Sublime Text 3/sublime_text.exe'
below)

C:/Program
-w" (Also see note

git config --global --add core.editor "open -W -n"

git config --global core.editor "mate -w"

git config --global core.editor "'C:/Program
Files/TextPad 5/TextPad.exe' -m (Also see note below)

git config --global core.editor "vim

git config --global core.editor "code --wait"

git config --global core.editor
Files\Windows NT\Accessories\wordpad.exe

C:\Program

git config --global core.editor "xi --wait"

0 WRIRTE 64 il Windows R ELRET 32 ilV4RIESS, IBATSWEEEC:\Program
Files (x86)\ MIFLRFFIERIC:\Program Files\ .

git help

git help SHAREREMGSH Git BHE X, EBEERIMNSELMFRHRIARIREANGS, WFE
— N SRR ARARESIR, (RAILBERIZETT git help <command> #5377 %,

BAE FREVEEE) —THRNET git help @<, FEINTE EEERSSE —THARET TNREREREHRES

*F git shell IEE,

RIS ez E

BIWMANRE—1 Git €F. —MEMMSE LHEHMMAGEN -1 IENCE, Z—MmMEE—TERFE!
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B—1T e
git init

RRFEFBEMIEIT git init AL TBEREZER— Git ©F, XFREAIUF R EHITREERE
To

FAT—FF a7 FREX Git BF —THRNE T AR — MR e ERFBIF.
£ IR0 2 — T REATERAITIE T IRRERIA D o
£ IEREEREIIRSS 2 £ —THRENERLSSRA—TIRSHIE—T=HNREE,

&E, BE REGSTS LEGS —THENET k< E R LIFNREN—LET,

git clone

git clone LR LER—MHETHMN N HSNGS. TOIET—MHER, RIFNER, ARG git
init RYBUE—IZTH Git B8F, ABRIRIEERN URLAMN— (BRIABFFA origin BY) imfE2EE (git
remote add) , BHYMZIECERIT git fetch, REEE git checkout BT ENRIIRIHE)
M TEB R,

git clone <L EABHZRAR, XERFE/LMERBRIMAS,

£ mEZIENEE —THENEBILOREFANTAT I <.

£ 7EARSs 28 IR Git — iR, FAEM T --bare EIREIB—MLEEMAIIEE R Git EERIZS.
£ T8 —NRRNERERBEE—NMTEEFN Git 8%,

Ko, T RESEFERRINIE —THRRNFITER --recursive BRI E—NHE FIERNEEE
SEH,

BAEXABNEMMSHERIILG<, ERLEXEREREG, HECAHINE =K,
IREG M
NFEANEFAB LR ERNALIERFHIIER, REVHESNHS,

git add

git add MLHABTMIEERAFMIEEZX (FMAES| (index) X) , UETXIER. Hgit commit
mPRITE, RIABERATERMNETEEXIS, ALtk git add BAFHE F—RIZ B RBIIEFH.

XL T Git KinFAEE, FrUERBPRREIORMIRRMER, iR REME—E—LA LIEEIRR
FERZ%o

BANE BRERHSOMF — TR AHIFAARET git add @8<s
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e, BAEEEIARENDZEH —THRE T NAERATRBREH PR,
BETHK, HEREXNEF —EREAERXEANEF— T EERXXABEESR D,
&a, T NNR —TNRBIERERINT ERIR%E, WEMRTRBESRAET 4.

git status

git status MLEETTEXNEEFEXERAERSHXSF, HRESTEBHRERERE, HELEHFER
BRI, E—RNETERAR, EcGfi—ENAEXEEEFEX Z BB IR R.

B, BT OESRIXHERES —THRNEBT status WEARERENER. BAKMNTL2BHHERIE,
BREKRIDIIMEER git status NEBEHEX—FHEIT,

git diff
UEETETERENNERE, FJLUFEH git diff &%, WHSAUEEMRIEFRESTFNEFEXHNER

(git diff BRUIARUMUZE) , MEFEXESHRRERRZENESR (git diff --staged) , HELLERFHE
RZIERMWESR (git diff master branchB)

B, BMESECEFNAREEFNEN —EFART git diff WEXRZE, ALTHRENERTNAES
METELEET, WELH,

£ IREN — W, HANTEIRZAIERA - -check TR E R REFENT B F R0,
FERESINTHLRAE — TR, TR T7TA git diff A.. . BEEREFRMLLBRREDZ ZENER,

T BREH —THREIER -b ETRIBIETAFHNER, KB --theirs. --ours# --base EIHK
EER AR EFEKARXHRES

&fE, £ AHEERFER — TR, RIERLLS<LE --submodule ETRE I LL IR FIRIRAIE 1L,

git difftool

LR REERAANER git diff hd, git difftool AILAFREEMBsI—MMEB T AR AIRETRFRIRN
ZIENESR,

BINRE 2 EFNREFNEN —TIPEERE T <.
git commit

git commit A RFAEET git add EEFNXHFRBELREEREZ—MFANRE, AERBHFOX LR
AREHBEHZ b,

B, BIVERZEN — DSk TIka<SHNEERRZE, BITERTHOARERENIERETEIERA -atn
TR git add X—%, RUFAIER -niFEBI <L TM AR — MR REBRRZER.

£ BUBIRE —WREANINB T €M --amend IETREMEFRIIRES.
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EO%ET, BAHRITT git commit WEZHAT, RIERIE,
£ EERT —THRBENHRIT T WS -S IFERAIRERERMNE,

&fE, EIREZWR —TH, BIITHT git commit EERMTHA, RERIMAEZIMA,

git reset

git reset ap L EEARRBIMEZTRBATHERSERNITHRIERIE, ERILISEN HEAD 15t H B RIIERIZRE
index HEEHHFX, NRMREMA --hard SHHNEMEZATURT X, NRE\RMAX 6L HINEERY
28, RAJRRSEXRIFHNIE, FRUEERRMTEREREETEER T E.

B, BT IUEEFNXG —WHRNEBT git reset BRESVAIAZE, BARMNHITHE git add SpLHINXHE
BUHE 7o

£ EEBEY —THEHEMEFANE T LSS, FEDEEMRRLH S,
£ Flr—rEH —Th, BRIVMEA git reset --hard KECE—NEH, FARFKITEERT git merge

--abort &%, ERgit reset W— P REIBEAHE,

gitrm

git rm2E Git BRMIMFK, NELEEFEXBEXHNGS. AN T —REXEF-ITBREEL, €5 git
add B—RFE Mo

BANE SIS —THRET git rmB—LE4T, EEAMBIRXHE, MER --cached EIRRABIERE
FREXHERFRE TR .

EARPW ZIRER —1d, NE7T git rmXENJIMARREAE, WERITgit filter-branch BEA
fARR T --ignore-unmatch &M, XXIHIARKIRERE .

git mv

git mv@LEB—NMEMEGS, BFBRE—IXHHEERXMA LHIT gitadd SEREEXHF LHIT git

rm 8,

BINRAZE B — P ERMIRE T e <o

git clean

git clean B—THARMIEXPBFEABENXXHENG L, A URRFNIRITXH4EESH PRI,

£ AETFEER —NHRRENNBTIRATRZEA clean SSLHNAEBRITNITR.

e

Git B/L N SEIMABII D X M EHINRERI LA <o
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git branch

git branch <L LREMBEE LNONTEERTR, e UIHFFMEND X, eI MR K
kb 2

Git 732 —TEERN branch SLFKigitH, ERFTENET. B%, HIE 022 —THENETE,
REHNE HZEE —TNHRNEBTENHERBIEFE FIERMER) -

£ RIS —H, FANER git branch -uETERIGE— MRS .

&fE, BITEGIt5IA —THhHITEEEEM—t4.

git checkout

git checkout SRR %, HERBERBEITFER.

BINBE 92U —HhE—RINRTa#< Kk git branch 8<,

£ RS2 —THREAN T T AR --track fRERARRED X
£ —T, MBS --conflict=diff3 REMNBXH AR,
T EEEEZ —TH, BRIHE—P TR THATRS git reset HXFKo

=&, 7 HEAD 518 — R NE 7T e S —LELIMA T,

git merge

git merge TEAREH - TMHEZ M ZIMFELZHND P, ARERIFIN XIS BHEEHE
£o

BIMNBEEFESSZ —TPNET git merge 8, BARTEABHNZMSEERE, BE merge SR
BNANLEM, —fRRR2 git merge <branch> . E—MFESHBFFRHN—IDEZREN,

BT RENLAFIE WEENEBT WM — squashed merge (15 Git EHRE LS E—MRNERMAR
RIERIREHEMNDXHNAEIER. )

T EfEeH —Th, BRINMBTEHNERERHS, €& -Xignore-space-change 88 & --abort &I
KRIE—NEREETRR,

T EERZ —WHRRMNFITOAEEHAEIEER, NRFEHEEEER GPGC EEMIE,

&iE, BIE FHEH —HHhEITFREH.

git mergetool

LRIE Git WEHPBE BT, AILAERA git mergetool REBII— MM EHEB T A,

BANE BEARNN D2 E5H PRENBT—TE, AREMNEHSHRTE —HRNE T NMAKIRE
CSHIMNBEFH TR T,
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git log

git log ST HAXRRBIRI—IMNNEMNTARLIEE, MREMNERRER, BIMERT, ERERMIEFIFRES
SHAEIERE, BERAUETRFARIMNEEZEZNLIERI DI UMIER, oS BEHARERIIEELSER
AN Z N2 BINES,

ERPHE—ZFEHE BRI HaSRER—NBNFAE,

EEERZHE —TBHEINNBTUSHS, HFENMTHAR. AR T EIE -p Ml --stat TR T BE—ME
REINHNEE, NER --pretty” M --online EIREEEENHAFICR.

£ 920 —THhEITEAEN - -decorate IR B R RI AT SZVIEHFITE, FEFEIIER
--graph EBREE D XA LIERZEAFR,

£ AB/NEFIPA M IR X BT, BITNABTEFER git log @B branchA. .branchB BIBERE
EOZENTFE—1MO%Z, B—ERTEE N, FRZXXE —HHEIMETEZNE,

£ <_merge_log>>f == ETH, FHIINET branchA. . .branchB &M --left-right BAREEW
LNEF—IMNEYS, & aHESE —TRBENERR TIEER --nerge IETREBE&H ARERX, EEHE
F --cc ETREEEMALIERPHEHIZRZH AR,

£ SIABEE —WHRENERLL TR -g & MAREBH D ZHKEE Git#Y reflog.

TR —THRENART -S & -L ETRATTRERENAEEERHITHEL R BMEER, W— D REBH
o

EEERT —T, BINTHERTINEEER --show-signature RAE—MERB git log B, FHM—
MR EELEENEZN—RIE,

git stash

git stash asARIGIMRE-LETLERZINIE, UEEDZ LAFERIARTTHRIIEM AT LUEE T
EES

I"iE 551 —BMNEDEAMEBTHX M H T,

git tag

git tag B TARANBALERPHE—ITSEBE—NKANBE, —RFREATFTRHBEXED,
BOE F1I7E — DN BT oS RBXAT, HE AAHITINE —PRETL&H L,

BBE ZETF —TRNEBTNEER -s IRSEIE—1 GPC ERMTRE, ARER -v EBRIIE,

BB R ES5EHM

£ Git FiBZ DIpRINENG S, JLFFAUNG BB RFERNEIEE, SMBESZMOIE, HEM
Hittth S HENE B, XA NREBITIECERNSG,
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git fetch

git fetch@<E5—PMZENCERE, HERBZECERHERTURCENIENFEERIETRAR
THETEIRASHER IR 2= R

AT M2 CERIESAE —NRTAT IS, ARENE im0z FER T LMERRG,
BATE A— T AR —DHREIN AR EEEERL S,

£ GHIERE A BB ERMB—MERINZRIZIMEERSIA, EHTEH, R THETEAMN—TEHRIRE
R,

7 SIAME BERHRRIMEETESEBENXM refspec UE git fetch AILUMB—LEREIAFRRNEE,

git pull

git pull BN LME git fetchMgit merge SLHWAEE, Git MRIEENIZZCEFRMEAR,
ARG EZHFE G HHIRFAITERI D 2o

FAE NRIZCEFIESHE —HRRETA TSRS, AREEEXRTTIECE —THRTERTNRIFET
e LrYE, FARIEHo

BIMBTE AEERRATE — TR TR 7 NAERL < RKOETERIMER,
£ 1A —TRENRR T A e <A@ — URL R—RMEATHIENEE,

&im, BATE SEREZ —TREANNRERNTE T IRAILUER --verify-signatures EHRIIE{RIETEAIEX
TRMEZT GPG EERIIRR,

git push

git push B LAREFZ—ITCERE, HEMEAMBIBEESZECENES, ARRBERKRXIZ—IECE
F. EREAEFZ—IMEENSNR, RtX@EEEHERIEA,

BAFFRTE X CE —DHNAT git push @i, EX—THEENATHE—NIZITECERN
BAERRZE, 7EE—TH, BITRNTETNMEREED S, & R0 —THERNTHETOME—
FAOIARHEERIRER D 2o 7E MIFRITIZ0 32 — T AHRFNER --delete #7EM git push sB<LREMER—E
ARs588 RIS,

TR TIEES BT, HMNBRTILNMER git push EENEECEDZED PR ITIFEIRA,
£ HERE -7, BNANE T MREALLS <L - - tags IR D Z(RITRIIRE.

£ AR FIEREEE) — 9, FA1EER --recurse-submodules ETRIE RS HIMENFIERN TIEEE
SEMXFHBEZAESEEHEAT, SERFRRIIXENRER,

T EEEFIRHEF PERINEGENIEEIT pre-push ## (hook) , ER—1MAILUAFRIGKEME—MEETRZ
BIEITRIIZS, LIS EHIXE T WA

&E, 7 5IAIEEHEE —1TH, HNFME T FERTERN refspec Kiftix, MABBEFEANEERN. XK
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NEREEEEDZEL AN TFRER .

git remote

git remote LRI R2MZIECECEMNEET R, EAFIIE— KK URL RER— MBS AW, 5
Worigin, XEFERMAURAEREBEAMIIT . REIUBZNXENEH, git remote ATLLERZN,
B, KMBRENT,

LR TE 2 CENEHA — TR TIFHENNAE, SETIZE. FiN. Bk, EdRINEE
NFERPHESEETHEHREFERLHS, BR—MRELL git remote add <name> <url> XHEFHITRER
o

git archive

git archive s ARG H—MEE RIS o

BAWE BEE—REH —TP, #Agit archive HLREUE—NMENIIRXERFRE,

git submodule

git submodule < AXREE—NCENEMINICE. EAUMBEEREEMILENEZTERERL,
submodule B8 H/LNF@S, 8 (add. update. sync HZ) FAXRBIEXLEERR,

Qi FIRR ETRRIMFANE T LSS

WESELR

git show

git show ssLAILAUA—MEBEIIALETENALRET— Gt WR. M—REALGBLSRER—MRELH—

MERHIER.
BAE MERE — N EAL s RETHERITENER,
A, BAVE EFETRAE —TF, BT RZXRETRFREBARAEZRG T HRATRS.

FAER git show MHRARBHNER/RE FoIXHFBEEH —THARESH RN ST EFXIE PRI
EXMHHIRR,.

git shortlog

git shortlog @— 1T AXRVAM git log HHIEAHS, ERLIRZREZS git log EEED, BRIt
LHARVERENIER, MERT—MBIBEE S AMNRRICRIEELHER

BAVE BIMERRZER — R RR T AR L e < R EZE—MERR changelog X,
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git describe

git describe s3<ANIZREMA LR —MERBIRA, AREM—TALAENFAFEEFRTE, X
B—MRE—TRIXNERIAIN, BR—1MERXE SHA- 1 E—FREKRX, BEEAARRM,

BAE £ER— RS R AEE—REH BETHEA git describe SRR F—MFRIEKBZHNLHEN
XfFo

Git B—La 2 A UARSBIRFHAAR TN, SFERERAlE, BHESINNEE,

git bisect

git bisect TAR— 1 EEANARIE, E@IBHHIT T2 ERRLIP—MTERNRZETH
bug & RIERTE— MRS,

R7E —0EN —TREENNA T <,
git blame

git blame satREEMXHRTT, EHEHXHNE—THRENEENRIIERB—MERXHEE, HRE
AR AZ WX T RFHRAENEBNXZRER.

B XfrinE —THREIES L.
git grep
git grep @A UEBERAES, EERMIBNERATHNEEXHREREAFFHIEE EMNREN.

274 Git Grep WEBHIZTEHS,

#T

Git PR —Lam<LEBUSINNEEMERXFIHSAROR, XFE—RFIESR, mE—RTIBHT. X
LU AAREEIRR D o

git cherry-pick

git cherry-pick SFLARRBEENMERPIIANNEE, AEEHBEA— MR SINERERI 2
fo M—MRLZBRM—PHERNMERMACEHEN D ZNMELTERIFEERAN,

# TESHETER —HRMARERT Cherry picking

git rebase

git rebase S EEAZER— 1B cherry-pick %, BIHEH—RYINIRIS, RAEBUEIIEEM
#5 LUEIERIRE —DN—18 cherry-picks HEA .
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T TE SRR TGS, SES5ELA TN INTEFS R ER >,
£ B hENE—NIBRAELRERIFA N 2MNCERNRFIFSERE T IS S, RNERT --onto %,
7£ Rerere —¥571, (TR 7 ETEMNBEIN S H PXREI0),

RS MRERER —TH, BMEEE -1 2T EATRE IR

git revert

git revert AR/ EMB— P EMEM git cherry-pick 21, EBRRXFHNTEMURSERNAR
MR AEI— M REIERRRH, AR LEMERERERE,

FAE ERER — TR ERLL S RBE— T EHIER.

BB

RZ GitIE, 8 GitAx5s, EAZEIMATIRFRLEIFR, M7 EMERBRAHNT M — RS A N A X L
#T,Git B TAERIXEARETSE S,

gitapply

git apply Ss¥MA—MEI git diff HEEZEMEMA GNU diff (s L eIERA T, BRI T HSMTERS
BWIfE, BREEE—LIVIES,

BAE (L ARBEMFAVH T —HHER T ERNERRMT AR MRS AEIE.
gitam

git am SRR ARBEFENHT . FF3IEBLW mbox BT H, XX FBL AT H M)
N R BRI E F1RE Ao

BANE EH am sp S AT SLHIRE TENRERIER, SR --resolved. -i K& -3 %D,
BT B FERAFTIEME 7 IR 7 /15 hooks, FRRILAFARHENS git am X ITIEM.

£ ERFHEA — T REA I Atk < R A BTN GitHub BIEX AR EE,

git format-patch

git format-patch 8<% MA¥KLL mbox I TURE R —RFIAVHN T LUBEIRE] LAAIEEI— PR 51K T,
BAE BEEHENAFIE —HHART —MEA git format-patch TRA—MHBMEEIRHA,
gitimap-send

git imap-send —1H git format-patch £RBIBIFE LIEE IMAP EfexX 3k, II17E ELHMFHA
FIE —Feh il —MEIER git imap-send TRE—MRE KX T #1T8BI6Fo
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git send-email
git send-mail ¥ ARETHHLIXBBLEREA git format-patch £ T,

BT BIEEFNAHATE — AR T —MER git send-email TREAZX#NT RA—NI B MR
5o

git request-pull

git request-pull < REREEMARER — M AEIEBEHLELEN ANTOEEME, WRIFREAHRS
BEE—9%E, HEBIULFIAFENFRIEMRXLETE, MARBIHEHLEIT, R ARITI <R ES
BIFELXMRBHRENT ER A,

BAE IREMNAFINE —THERTWREER git request-pull RERS—PMHIEEE,

IMERZR G

Git B—EA LIS HtBhMRAEH RAEMBI®H L,

git svn

git svn BILUE Git fER— 1B P3RS Subversion liAISHI RFHEE, XEKEIRE LUER Git R ER
A, HEIRKF Subversion RS 28,

Git 5 Subversion —ERNHAE T LS,
git fast-import

N FEfhR AT H R G aE MEMERBISASN, RAUGERA git fast-import HREMEE SR E]
Git AT AR RAVRE T

£ — T EEXHSNGE —TFRNHET <.

BiE

MRMEEEE— Git BF, HEFBBRI—IMERNGEREBERLERA, GitigH T —LEEEa<SREL
o

git gc

git gc AL TEIRRICERHIT “garbage collection” , MIPREIERE P AFEBI ARG E M HFT 1 p—H
EHMBIEI

S —RRAEBRAMIME, BAMAIUFHRITE-NRIFEE, HNELEF —HHARLSBLHILDR
B
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git fsck

git fsck sp¥ARLEREPEEERIDAHEF—H M,

BINR7E HEME X—THPRERERT —RIten T RIEZRMBEMNETIR (dangling object) o
gitreflog

git reflog <A MIRFIE D XBKIEHMAERERBIREES HE LRI ERIRR

BNEERE SIS —NHRA TGS, HERT T —MRAE, ROFAEEA git log -g F@ET git log
HREHREBRFRIER.

BRI 2HEE — PR T —MREEKRI D ZRILE,
git filter-branch

git filter-branch < ARBEELMNRESAEMNRTIZR, HISIMEAMARERH, SEEIL
BT EERHN— PRI FBRURERE — 1M E,

£ MNE—MERZPEHR— I — 1R, HNBRETISe<S, FHRRTHEHMLMNED, F30 --commit
-filter, --subdirectory-filter A&z --tree-filter,

£ Git-p4 M TFS NETHRIEAEREEELS NN CE,

A A
KBS
EEBRBENMNEER T A VRBENG S,

-

BITBINE—NRBEHLTEE & HIERSIH B 1s-remote <, HITAEREERSHIIRIESIH.
BANE Fohx B EH. Rerere X 5| ENHER 1s-files RBEFEFX BRI Fo

BAIREMEE 93251 —THRET rev-parse 8%, ERJMERAEREFASH, HRBEER—TXRAEY SHA-1
{8,

FAE Git NHRIEE —ERNABONREGRLSEITTINE, XEFZERX—BNERAT. HKNREESR
THREABHEMEIBIERXER S,

508



E:]

@

SEDITOR, 335
SVISUAL

see SEDITOR, 335
.NET, 488
.gitignore, 337
©, 484

A

Apache, 115
Apple, 489
aliases, 62
archiving, 350
attributes, 344
autocorrect, 337

B

Bazaar, 416

BitKeeper, 18

bash, 478

binary files, 344

bitnami, 118

branches, 65
basic workflow, 72
creating, 67
deleting remote, 93
diffing, 153
long-running, 82
managing, 80
merging, 76
remote, 85, 153
switching, 68
topic, 83, 149
tracking, 91
upstream, 91

build numbers, 161

C

C#,488

CRLF, 23

CVs, 15

Cocoa, 489

color, 337

commit templates, 335

contributing, 126

private managed team, 137
private small team, 128
public large project, 146
public small project, 142

credential caching, 23
credentials, 328
crlf, 342

D

Dulwich, 494
difftool, 338
distributed git, 124

E
Eclipse, 476
editor

changing default, 39
email, 147

applying patches from, 150

excludes, 337,430

F

files
moving, 42
removing, 41
forking, 125, 169

G

GPG, 336
GUlIs, 469
Git as a client, 364
GitHub, 164
API, 211
Flow, 170
organizations, 202
pull requests, 173
user accounts, 164
GitHub for Windows, 471
GitHub for macQS, 471
GitLab, 118
GitWeb, 116
Go, 493
Graphical tools, 469

509



git commands

510

add, 32, 32, 33
am, 150
apply, 150
archive, 162
branch, 67, 80
checkout, 68
cherry-pick, 159
clone, 30

bare, 108
commit, 39, 65
config, 25,27, 39, 63, 147,334
credential, 328
daemon, 114
describe, 161
diff, 36

check, 127
fast-import, 422
fetch, 55
fetch-pack, 454
filter-branch, 420
format-patch, 146
gitk, 469
gui, 469
help, 27,114
http-backend, 115
init, 29, 32

bare, 109, 112
instaweb, 117
log, 43
merge, 74

squash, 145
mergetool, 79
p4, 393,419
pull, 55
push, 55, 60, 90
rebase, 95
receive-pack, 453
remote, 53, 54, 55, 57
request-pull, 143
rerere, 160
send-pack, 453
shortlog, 162
show, 59

show-ref, 366
status, 31, 39
svn, 364
tag, 57, 58, 60
upload-pack, 454

git-svn, 364

git-tf, 402

git-tfs, 402

gitk, 469

go-git, 493

H

hooks, 352
post-update, 106

/

IRC, 27

Importing
from Bazaar, 416
from Mercurial, 413
from Perforce, 419
from Subversion, 411
from TFS, 421
from others, 422

Interoperation with other VCSs
Mercurial, 375
Perforce, 385
Subversion, 364
TFS, 402

integrating work, 155

J

Java, 489
jgit, 489
K

keyword expansion, 347

L

Linus Torvalds, 18

Linux, 18
installing, 22

libgit2, 484

line endings, 342



log filtering, 49
log formatting, 46

M

Mercurial, 375,413
Migrating to Git, 411
Mono, 488
macOS

installing, 22

maintaining a project, 149

master, 66

mergetool, 338

merging, 76
conflicts, 78
strategies, 351
vs. rebasing, 103

o

Objective-C, 489
origin, 86

P

Perforce, 15, 18, 385,419

Git Fusion, 385
PowerShell, 481
Powershell, 23
Python, 489, 494
pager, 336
policy example, 354
posh-git, 481
protocols

SSH, 107

dumb HTTP, 106

git, 107

local, 104

smart HTTP, 105
pulling, 93
pushing, 90

R

Ruby, 485
rebasing, 94
perils of, 98
vs. merging, 103

references
remote, 85

releasing, 162

rerere, 160

S

SHA-1, 20
SSH keys, 110
with GitHub, 165
Subversion, 15, 18, 124, 364, 411
serving repositories, 104
GitLab, 118
GitWeb, 116
HTTP, 115
SSH, 109
git protocol, 114
shell prompts
PowerShell, 481
bash, 478
zsh, 479
staging area
skipping, 40

T

TFS, 402, 421
TFVC
see=TFS, 402
tab completion
PowerShell, 481
bash, 478
zsh, 479
tags, 57, 160
annotated, 58
lightweight, 59
signing, 160

v

Visual Studio, 474

version control, 14
centralized, 15
distributed, 16
local, 14
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w

Windows
installing, 23
whitespace, 341
workflows, 124
centralized, 124
dictator and lieutenants, 125
integration manager, 125
merging, 155
merging (large), 157
rebasing and cherry-picking, 159

X
Xcode, 22

Z
zsh, 479
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