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Figure 2. :-*=&56+0";5*+ 8)8=->) ."*=&"6C ;-&8+83.
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Figure 3. ?-2-*=&56+0";5*+ 8)8=->) ."*=&"6C ;-&8+8$.
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Git C)=)3.2@

(+A7-# 1 Git, 0)%)4 /,)%)5)".A, #$*PA+6 "#SHIT'+ 2+A+, /& "#3 O#$BA 8 AH5'& '& 'TH<#
0#2298$72.. G&"?A D?'#A, )A#5971# /A8'2$? H&>9 D? 47%)"$#*83 $&", I#, Git 0*# ) ")
48/'812.. -)> H+"8#&9 1 +4#1&# 1 272$)A+ '& '&>'?5D?E *81'.E 8 6 ')18406A%#3
D&2$?#3 == HBO#2#H8=. F? ') A#5)$) 1$*&$?$? 8H#*A&:B83 0*? 0)*)4&D8 D? #$*?A&$?
O#C"#45)'?> H&>9 )/ 184#A& Git.

N)E&'8/A, ."?> 1?2"#*?2$#1+6$72. 49. T#<# "#'$*#93, '&/?1&6%$72. E)C SHA-1. F8' .19.6
2#,#3 40-2?A1#97'+ 0#2984#1'82%7 ?H* $& 0)*C?E 98%)* 9&$?'27"#<# &IH&18%+ (a-f) 8
17*&E#1+6$72. '& #2'#18 1A82%+ H&>9+ D? 2$*+"$+*? 47*)"$#*8= 1 Git. SHA-1 E)C 1?<9.4&6 :)
0*?,9?/'# $&™

24b9da6552252987aa493b52f8696cd6d3b00373

B*? *##$8 | Git 1? 0#1234? /+2$*8D&$?A)$) $&"8 E)C8, &45) Git 0#2$8>'# =E 1?2"#*22$#1+6.
Y&'$?D'#, Git /,)*8<&6 12) ') /& '&/1#3 H&>9+, & 2&A) /& ['&D)".A E)C+ >#<# |A82$+.

Git, <(<'25(@, ,)=7+2 $&5(6 $(.)

J#9? 17 17'#+6$) 0)1'8 48= 1 Git, 0*? :7#A+ A&>5) /&1547 184,+1&6$72. 1?"93D%
06"%5;53 8'H#*A&:S= 4# &I 4&'7E Git. I"O&A'# IA+22$7? 222$)A+ [*#,2$7 1#27 )120*&1")
D? 0#1'82$3 174897$? 4&'8 +47-"2A D?#A. M" 8 1 ,+47-."8> IJF, 1? A#5)$) 1$*&$?$? D?
/802+1&$? 92C) ') /,)*)5)'8 1 "#A8$8 /A8'?, &9) :) A&>5) ')A#59?1#, "#9? 15) /,)*)5)#

ISAH", #2#,971#, "I# 12 ¥)<+9.*# '&422086$) 21#3 &I+ 4# 8'CH<# 2E#171&.

-) #2287 1?"#228&". Git 0*?6A'?A, #2"897"? A? $#HD'H A#S5)A# )'20)*?A)'$+1&$7? )/
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I&<*H? 1#27 [802+18&$?. B*# $), ." Git /,)*8<&6 8'H#*A&:83 $& ." A#5'& 184'#17$? 1$*&D)'S
48&'8, I# '8,2%# 1&<+,9)'8, 4)$&97'8C) *#/0#184&6$72. + 1"€2+1&". *)D)>

1#2 3,(.2

G)0)* ,+47$) +1&5'8RNR:) '&>1&59?18C& *8D, ."+ 0#$*8,# /&0&AD.$&$?, ."I# 1? E#D)$) I#,

0#4&97C) 1?71D)". Git O*#>C9# <9&4"#. Git A&6 $*? #2'#1'?E 2%$&7?, 1 ."?E A#5+$7
0)%),+1&$? 1&C8 H&>9?:  0/-&-(-*)$ ' .">+=+ (commited), 0>+*-*)$ (modified) $& +*%-.8";5*)$
(staged):

¥ P,)%)5)'?> + "#A8$8 #/'&D&6, I# 4&'8 ,)I0)D'# /,)*)5)'# 1 9#'8&97'8> ,&/8 4&'?E.

¥ PAB)'?> #/'&D&B, I# + H&>9 1')2)'# *)4&<+1&"., "8 1) ') /,)%)5)'# 1 ,&/8 4&'?E.

¥ Q4)"2#1&'7> 2$&' 17'2"&6 $#48, "#9? 1? O#/'&D&6$) /AB)'?> H&>9 + O#$H#D'S> 1)*28=,
I#, :8 IA8'? 118>C9? 4# '&2%+0'#<# BA"+ "HAB$+.

P :7#<# 170971&3$7 $*? #2'#1'8 D&2$?'? 0*#)'$+ 084 +0*&198".A Git: 47*)"$#*8. Git,
*# #D) 4)*)1# $& 8'4)"2.

Figure 6. H"/"75 %)&-.="&+3, +*%-.8 =5 %)&-.="&+3 Git.

S 47%)'$#*8= Git 2?2$)A& /,)*8<&6 A)$&4A&'8 $& ,&/+ A&?E #,06"$81 1&CH<# 0*#)"$+. -)
'&>1&59?718C& D&2$?'& Git, 2&A) 1#& "#0836$72. 0*? 6" ERy 2E#1?1& | 8'CH<#
"#A003$)*+.

T##D) 4))1#RNR:) #4'& #"*)A& 1)*28. 0*#)"$+, 1/.$& /8 2E#1?I&. -8 H&>9? 1?4#,+1&3%$72. /
&I? 4&7E + $):8 Git $& *#/A8BI+3$72. '& 472"+ 49. O#4&9I7CH<# 1?2"#*72$&". $&
MNA&<+1&"..

Q'4)"2RNR:) H&>9, 1# /8&/17D&> ['QEH#A?$T2. 1 47*)"$#*8= Git 8 AB2$?$7 8'H#*A&:83 0*# $), I#
+4) [)¥)5)'# + '&2$+0'#A+ "#ABS8. G&"#5 ©)> H&>9 '&/?71&3$7 &<=> (&(;7;..@" (staging

17



area), A+&=- *) A-+-7;B.& :0(-*& 1&+)<=0?;=)<C =-D.E/.)* =-+*E.&* Git 8'4)"2".
L&>0*#2$8C?> 0*#:)2 1/&6AH#48= | Git 17<9.4&6 0%?,97/# $&":

1. F? *)4&<+6$) H&>9? + 21#=> *# #D8> 47%)"$#*8=.

2. F?,8*#1# '&4279&6$) 44 8'4)"2+ 97C) $8 /A2, I# =E 17 ,&5869) /,)")<$? 1 '&2$+0'#A+
"#AB3$8, 86)I-  :8/A8'? +4) /,)*)5)# 1 8'4)28,

3. 1$1#*36$) "#ABS: I'BAH" | 8'4)"2+ #2$&$HD'H /,)*8<&6$72. 1 42%)"$#*8= Git.

S 12084"+ I #")A& 1)*28. H&>9+ 15) 6 1 42%)"$#*8= Git, :)> H&>9 11&586$72.
1)¥)5)'2A + "#AB$8. M"I# 18' /&/'&1 IA8' 8 0)*),+1&6 1 8'4)"28, $# 18' 8'4)"2#1&'?>. M"I#

5 >#<# 2$&' 184*8/'.6$72. 184 $H<#, "?> +1 + "#A8$8, 8 H&>O ') ['&E#47$72. 1 8'4)"28, $# 18'
'&/?18&6$72. IA8)?2A. S K2'#1? Git  1? 48/'&6$)27 ,897C) O%# :8 2$&'2, & $&"#5 0*# $), ."
17"#*22$#1+18$? =E'8 0)¥)18&<? & # 1/&<&98 0*#0+2"&$? )$&0 8'4)"2+.

D&Y%(.$.2@ #4$&+

Z &<&$# *8/'?E 1&*8&'$81 1?"#*?2$&". Git. J*8A #*?<8'&97'?E "986'$81 "#A&'4A'#H<# *.4"&, 6

,)/98D "986'$81 / <*&H8D'?A 8'$)*H)>2#A "#*?2$+1&D& [/ *8/'?7A? A#59?1#2$.A?. ;9. :86=

"?<? A? HA)AHR 1?MH2$#1+18$? Git 1 "HA&AHA+ * 4"+ P #AH<# #H'+, "HA&'4A'?>

* 4#'RNR64?) A82:), 4) A#5'& 1?"#'+1&$? 8+ "#A&'4? Git - ,897C82%7 <*&H8D'?E
8'$)*H)>281 49. 0*#2$#3$? *)&98/+3$7 $897"? 4)."+ 084A#5?'+ H+":8#'&9I7'#2$8 Git. M"I#

1?2 '&6$), ." 1?2"#&$? 1#27 | "HA&'A#H<# *.4"&, 1?, >SA#18*#, $&"#5 A#5)$) 10.2+1&%$?, ."

1?"#'&$? 1) 8 <*&HBD'#A+ 8'$)*H)>28, + $#> D&2 ." [1#*#3$") ') /1&1547 18*'#. IJ*8A $#t<#, 1 $#>

D&2, ." 1?,8* <*&HB8D'#<# "986'$& 20*&1& #2#,22%H<# 2A&"+, 82$*+A)'$? "HA&'A'H<# *.4"&
A&3$7 '8+ "#*?2$+1&D8 #4*&/+ 5 0829. 8'2$&9.:8=.

G&"?A D?'#A, A? #D8"+6AH#, I# 1? ['&63), ." 184™?$? $)*A8'&9 1 Mac &, # "#A&'4'?> * 44",
&# Powershell 1 Windows. M"I# 1? ') *#/+A86%), 0*# I# A? $+$ <#1#*?A#, A#59?1#, 1&A
0#3$*8,'# ,+4) [+0?'?$?2. $& C1?24"# 48/'&$?2. ), I#, 1? ,+9? 1 /A#/8 *#/+A8%? 8'C8
0*?"9&47? 8 #0?2? 1 :8> "7?/8.

J.3,(=4C)4 Git

B)*)4 O#D&S'HA 17"#+22$&". Git, 17 0#1?"8 12$&#1?7$? >#H<# '& 1&CHA+ "#A003$)*8.
L&18$7 ."I# 18' 15) 12$&'#19)'?>, SAH#LS*#, E#HC& 84)., I#, ##12$722. 4# #2$& " TH=
1)*28=. F? A#5)$) 12$&#17$? Git /| 0&")$+ &# /& AHOHAH<H3 8B'CH<# 82$&9.$H*& & #
1&1&'$&5?$? O*#<*&A'?> "#4 8 2"#A0B931&S$? SH<# 2&AH2$S>'H.

S 18> "?/8 1?"#*22$#1+6$72. Git 1)*28=  2.0.0. O#D& ,897C82$7 "#A&'4, ."8 A?
17"#*22$#1+6A%, 0#17"8 0*&:31&$? '&18$7 1 4+5) 2$&*?E 1)*28.E Git, 4)."8

| '2E, A#5971#, A&3S$7 48.$7 $HHE? O#-8'CHA+ .I# 1?7 12"#22$#1+69)

28&*+ 1)*283. Git 4#27$7 4#.*) 1)*8<&6 [1##$'+ 2+A82'82$7, ,+47-."& 1)*28.
0829. 2.0 0#1?"& 0*&:31&$? #H*A&IT'#.

18



J.3,(=4C)4 .( Linux

M'I# 17 &5&6$) 12$&#17$? &/H#18 8'28*+A)'$S? Git '& Linux /& AHOHAH<HI A18>"#1#<#
8'2$89.$#*&, 1?7 A#E)$) [*#,7$7 1) D)¥)/ #2'#1'?> A))45)* +0*&198". 0&")$&A?, I# >4)

| 1&C?A 4722$*2 +$?21#A. M'I#, '&0*?"984, 1?7 1?7'#*?22$#1+6$) Fedora (D? ,+47-"?>
20#+84')'?> 422$*2,+$?1 '& ,&/8 RPM '& "C$&9$ RHEL D? CentOS), 2'#*?2$&>$)2. dnf:

$ sudo dnf install git-all

M"I# 1? 1?2"#*?2$#1+69$) Debian-0#48,?> 472$*?,+$?1, $&"?> ." Ubuntu, 20*#,+>$) apt-get :

$ sudo apt-get install git-all

;9. #PAL". A#A&S$'#1?E A#B9?1#2%)>, D? 82%*+"8> /[ 8'2$&9..8= 49. 4)"897"#E
*8/'#1?481 Unix, 2"#*?2$&>$)2. 2&>$#A Git http://git-scm.com/download/linux

J.3,(=4C)4 .( Mac

Z 4)'897"& 20#2#,81 +2$&'#1"? Git '& Mac. L&>0*#2$8C), 12$&#1?$? Xcode Command Line
Tools. L& Mavericks (10.9) &# 1?1), 12 A#5)$) /*#,2$? :) 0#2$# 0)*C?> *&/ 1?"#&1C? 'git'
| $)*A8'&9+.

$ git --version

M"I# >#<# A#28 ") 123&'#19)'#, 1&A ,+4) |&O*HO#H1&'# 12$&'H#1?$? >H<H.

M"I# 1? ,&5&6$) ,897C 2185+ 1)*283, /*#,8%37 :) /& AH#HO#AH#H<#3 8'&*#<# 82$&9.$#*+
Q'2%&9.$#* 49. macOS Git 084$*?A+6$72. $& 4#2$+0'?> 49. /&1&'$&5)". '& 2&>$8 Git
http://git-scm.com/download/mac
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Figure 7. Git macOS Installer.

F? $&"#5 A#5)$) 128&'#17$? >#<# " D&2$?'+ GitHub 49. Mac. [E'8> <*&H8D'?> 8'2$*+A)'$
Git A&6 A#59?1823%7 8'2$&9.:8= 8 8'2$*+A)'$? "#A&'A'H= 2$*#"?. F? A#5)9) /&1&'$&5?$7? :)>
8'2%*+A)'$ / GitHub 49. Mac 2&>%$8 http://mac.github.com

J.3,(=4C)4 .( Windows

Z 4)'897"& C9.E81 123$&'#1?$? Git 084 Windows. L&>#H8:8>'8C& /,8*'& A4#2$+0'& 49.
1&1&'$&5)". | 2&>%+ Git. B*#2%$# 0)*)>48%7 4# http://git-scm.com/download/win 8
/&1&'$&5)". O#D")$72. &I$HA&LS?D'#. P&+1&5%), I# )> 0*#4)"$ '&/?1&63$72. Git for

Windows, 1# 6 #")A?A 184 2&A#<# Git. U#, 48/'&$?27 ,897C), 0)*)>48%$7 4# https://git-for-

windows.github.io/

U#, 123&#19)". +9# &I$H#A&S$?D?A, A#5)$) 1?2"#*?2$&$? Git Chocolatey package .
P&+1&5%), I# 0&"+'#" Chocolatey 084$*?A+6$72. 20897 '#$#3.

U) #42' 0#2$?7> 20#28, 12$&#17$? Git ;) 12$&#1?$? GitHub 49. Windows. S2$&#1"&
1"93D&6 1)*283 "#A&'A'H<# *.4"& Git $& <*&HBD'+ $)5. -) $&"#5 4#,*) 0*&:36 / Powershell,

$& '&9&C$#1+6 ,)/0)D") "C+1&". 4&'?E O*# "#*?2$+1&D& $& *#/+A'8 #0:8= CRLF. N?
,897C) 0*# ©) 12) 48/'&6AH#27 08/'8C), I&*&I O*#2$# 2"&5)AH, I# 1&A ) 0#$*8,'#. F? A#5)$)
1&1&'$&5?%$? GitHub 49. Windows /& &4*)2#3 http://windows.github.com
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http://mac.github.com
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93,(.&'="..4 < $H"#"=7.&K& +&$0

DES# 11&5&6 "#*?2'?A 12$&#1931&$? Git /| 45)*)97'#<# "#4+, &45) $&" 1? #$*?A&69)
'&>#18C+ 1)*283. (8'&*'8 8'2$&9.$#*? /&/1?7D&> $*#C"? 1842$&3%$7, E#D Git 8 2$&1 ,897C
*#I0#12345) ?A O*#$.<#A #2$&"8E *#"81, :) '8D#<# ") IA8'?9#.

M"I# 1? ,&5&6%) 12$&'#1?$? Git / "#4+, 1&A "W E84'# A&$? '&2%$+0'8 ,8,98#%)"?, 184 ."?E
1&9)5?7%7 Git: autotools, curl, zlib, openssl, expat $& libiconv. M"I# 1? "#*?2$+6$)27 2?2$)A#3, 1

"8> 6 +$?98$& dnf (&0*?"9&4, Fedora) D?  apt-get (,+47-."& 2?2$)A& '& #2'#18 Debian), 49.
123&'#19)". :?E /&9)5'#23)> + '&<#48 1&A A#5) 23&3$? #4'& | $&"?E "#A&'4:

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

$ sudo apt-get install dh-autoreconf libcurl4-gnutls-dev libexpatl-dev \
E gettext libz-dev libssl-dev

U#, +3? 1 /A#/8 4A#48&$? A#'+A)'$&:83 + *B/?E HH#*A&S$&E (doc, html, info), "#,E84'8
'&2$+0'8 4#4&%"#18 /&9)5'#2%$8 (B*?A8%"&: "#*?2$+1&D8 RHEL 8 0#E84'?E 184 RHEL, '&0*?"9&4
CentOS 8 Scientific Linux, A&3$7 +18A"+$? 2E#1?l) EPEL I#, 1&1&'$&5?%? 0&"+'#"
docbook2X

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

G&"#5, ."I# 1? 1?"#*?2%$#1+6%) Fedora/RHEL/O#E84'8 184 RHEL, 1&A $*),& 1?"#'&$? '&2$+0")

$ sudo In -s /usr/bin/db2x_docbook2texi /usr/bin/docbook2x-texi

D)*)/ *8/?:3 1 '&/18 H&>981.

B829. #$*?A&". "#,E84'?E ,8,98#%)", A#5'& *+E&$?27 4898 > 2$.<'+$? #2$&"8>
1&B)WH#1&'?> *)98/'?> &*EBL |/ 4)"897"#E A82:7. F? A#5)$) #$*?A&$? >#<# D))/ 2&>%
kernel.org, /& &4*)2#3  https://www.kernel.org/pub/software/scm/git , &# | 4)*"&9& '& 2&>%$8
GitHub, /& &4*)2#3 https://github.com/git/git/releases . F/&<&98 '& 2%$#*8:8 GitHub 9)<C)
PH#+AB8$?, "& 1)*28. #2$&"., 0*#$) '& 2$#*8"8 kernel.org 6 0840727 *)98/81, ."I# 17?

,&5&6$) 0)*)18*?$7? /&1&'$&5)"..

B#$8A "#A089.:8. 8 12$&'#19)".:

$ tar -zxf git-2.0.0.tar.gz

$ cd git-2.0.0

$ make configure

$ ./configure --prefix=/usr

$ make all doc info

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

JH#9? 12) 1?1)1"&J&") 1?"#8&'#, 1?7 A#5)$) #$*2A&S? Git /& AHOHAH<H3 28AH<# Git /849.
HH#19)".:

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

185(,+&" .(=(L,0'(..4 Git

P&*&/, "#9? + 1?7 15) A&6S) Git + 2?2$)A8, A#59?1#, 1? I&EH#D)S) /#,7$? 4)"897"& *)D)>, I#,
'898CH+18$? 1&C) Git 2)%)4#121). -) O#$*8,'# 12"#&$? 92C) #47?' *&/ - '&9I&C+18&".
/8&9?7C&3$72. A5 ##19)".A?. F? $&'#5 A#5)$) /A8'?$? =E + ,+47-"?> D&2, ['#1+
1?"#8&1C? 4)"897"& "#A&'4.

# Git 1E#4?$7 +$?08$& I# A&6 '&/1+  git config , ."& 4#/1#9.6 #$*?A&$? D? 12$&#12$?
0&*&A)$*?, I# "#'$*#933$7 +28A& &20)"$&A? $#<#, ." Git 12<9.486 D? 0%&:36. -8 0&*&A)$*?
AHB+$7 +$7 1)¥)5)'8 1 $*THE *8/'?E A82:.E:

1. Y&>9 letc/gitconfig ~ A82$?$7 /'&D)". 49. "#54H<# "#*?72$+1&D& 1 2?2$)A8 8 128E =E'SE
NO#2$#+8=1. M"I# 1? 0)*)4&6$) #0:83 —-system 0*? 1?2"#&"8 git config , 0&*&A)$*?
D?$&3$72. $& 07C+$72. / :7H#<# HE>O+. (-) 272$)A'?> H&>Q "#'HB<+*&:8=, 1840#184'#, 1&A
0#$*8,)' ,+1 4#2$+0 &AAB'B2$*&$H*& D? 2+0)*"#+22$+1&D&, I#, IA8'318$? >H<#.)

2. Y&>9 ~/.gitconfig  &,# ~/.config/git/config 1,)*8<&6 I'&D)". 2&A) 49. 1&2RNR"#*?2$+1&D&.
F? A#5)3) '&9&C$+1&$? Git D?$&$? 8 0?2&$? 1 :)> H&>9, 1"&/+3D? #0:83 --global.

3. Y&9 config + "&$&9#/8 Git ($#,$# .git/config ) + $SHA+ *OH#/2$#*8=, ."2> 1?2 12"#*22$#1+69)
1 48'7> AHA)'S, 1,)*8<&6 '&O&CS+1&". "#")$'H<# *)O#/?2$#*8..

JH5) *81)'7 A&G 0*8#*7$)$ '&4 '&I&CS+1&".A? 1 0#0)*)4'T#A+ *81'8, $#,$# 0&*&A)$*? 1
giticonfig  0)*)1?/'&D&3$7 0&*&A)$*? 1 letc/gitconfig

S 2?2%)A&E Windows, Git C+"&6 H&>9 .gitconfig 1 "&$&9#/8 SHOME :\Users\SUSER49. ,897C#2$8
"#22$+1&D81). F8' $&"#5 12) #4'# C+"&6 H&>9 letc/gitconfig , E#D& 184'#2'# "#*)'. MSys,
"#E*?> ['[&E#A?ST2. B&A, 4) 1? 17*8C?9? 12$&'#17$? Git + 1&C8> Windows 2?723)A8, "#9? 17?
/&0+2"8&9? 8'2$&9.:83. M"I# 1? 1?"#*?2%#1+6%) Git 49. Windows 1)*28= 2.x &# '#18C+, $# 6

$&"#5 2728)A'?> "#H'HB8<+*&:8>'?> H&>9 C:\Documents and Settings\All Users\Application
Data\Git\config 084 Windows XP, 8 C:\ProgramData\Git\config 084 Windows Vista > '#18C8. -)>
H&>9 A#5) ,+$? /A8')'?A 92C) /& A#HO#AH<H#3 git config -f <F;G'>  &4A8'82$*&$H*HA.

J% 04 +8#23,0'(5(

B)*C), I# 1?2 O#1?"8 [*#,2$?, "#9? 1? 8'2$&936$) Git - 1) 12$&'#1?$? 8AD. "#22$+1&D& $&
&A%)2+ )9)'$*#'#= OH#CS?. -) 1&5971#, $HA+ I# "#5)' "#A8% 1 Git 1?"#*?2$#1+6 :3
8'H#*A&:83, 8 1#'& )/A8"# 1"93D)'& + "#AABS?, ."8 1? *#,7$):

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

P#1+ 5 $&'2, "I# 17 0)*)4&6$) #0:83 —-global , :8 '&9&C$+1&". O#$*8,# [*#,2$? $897"2
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#AP' *&J, SHAS Git 181542 +4) 17"#*72$#1+18&$? 3 S'HA*A&:83 49. 127#<#, I# 1? *#,79) +
:8> 272$)A8. M'I# 1? E#D)$), 0))1?/&D?$? 8AD. &# &4%)2+ )9)"$*#'#= OH#CS? 49.

"HSPE 0%)'$81, 1?7 A#5)$) 1?'#&S$? 3 5 "#A&'4+ ) #0:8= ~-global 1 "&$&9#/8
Vi, ESAH<# O*#)"$+.

(&<&$# | <*&HBD'?E 8'2$*+A)'$81 4HOHA&<&3ST [*#,2$7? 1) 0% 0)*CHA+ /&0+2"+.

S(+,&H

P&*&/, "#9? 1&C) 8AD. 15) 1'&/&#, 1? A#5)$) '&I&C$H+18&$? $)"2$#17> *)A&"$H* /&
I&AHID+1&"A, "2> +4) 12"#22$#1+1&$?2. Git 0%? )#,E84'#2$8 11)2$? 0#184#A9)"..
M"I# 1) ') '&O&CSHI&'H, Git 12"#*22$#1+6 $P0#17> 222$)A'?> *)4&"$#*,

M"I# 1? ,&5&6$) 1?"#*?2$#1+1&$? 8'C?> $)"2$#1?7> *)4&"$#*, '&0*?"9&4 Emacs, ")#,E84'#
[*#,?$7? '&2$+0'):

$ git config --global core.editor emacs

B84 Windows, ."lI# 1?7 ,&5&6$) 1?"#*?2$&$? 8'C?> $)"2$#17> *)4&"$#*, $# A&6LS) 1"&/&$?
0#1'?> CO.E 4# 1840#184'#= O*#<*&A?. -) 1&9)57$7 184 $t<#, ." 1&C *)4&"$#* 0#2$&19.6$72..

S 1?084"+ Notepad++RNRO#0+9.*#<# *)4&"$#*+ "#4+RNR1? '&0)1'# '8&4&2$) 0)*)1&<+ 32-
8$#18> 1)*28=, &45) '& D&2 '&072&". :T#H<# $)"2+ 64-,8$#1& 1)*28. ') 084$*?A+1&98& 128E
4#48$"81. M"I# + 1&2 32-8%#1& 2?2$)A&, D? + 1&2 64-8%#1& 2?2$)A& 8 1? E#D)9)
1?2"#*22$#1+18$? 64-,8S#17> *)4&"$H#*, 1&*$# 20%#,+18$7? 1#27 $&"):

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

M"I# + 1&2 32-,8$#1?7> *)4&"$#* 084 64-,8#1#3 272$)A#3, O*#<*&A+ ,+4) 12$&'#19)'# 4A#
C:\Program Files (x86)

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

Vim, Emacs 8 Notepad++RNR:) 0#0+9.*8 $)"2$#18 *)4&"$#*?, I# =E D&2$#
12"#*228#1+337 *#/*#,'?"? '& Unix-0#E84'?E 2728)A&E (‘& "C3$&9$ Linux $&
macOS) $& '& Windows. M"I# 1? ') ['&>#A8 | :?A? *)A&"$#*&A?, A#59?1#,

1&A O#$*8,'# ,+4) ['&>$? 8'2%*+".8= / '&9&CPH+1&"3 1&C#H<# +93,9)'#<#
MN4&"$#*& | Git.

MUI# 17 ) '8O8CS+6$) 218> *)4&"SH*, $# OH#S*R0?8) 1 48>2'# 2*+$)
28&#171), "#9? Git 20%#,+6 >#<# /80+2$?$?. L&0*?"9&4, 084 Windows
#0)*&:8. Git A#5) ,+$? /&1D&2'# 0*207')'& 084 D&2 /&0+2"+ *)4&"$#*&..
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PV L(=(L,0(.7

M'I# 17 E#D)$) O#4?212$?2. '& 21#= '&I&C$+1&"., AHE)$) 2'#*22$&$?2. "HA&'AH3 git
config -list , I#, 0)%)<9.'+$? 128 '&9&C$+1&"., ."8 Git A#5) /'&>$7:

$ git config --list

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

F? A#5)$) 0#,&D7?$? "93D8 ,897C '85 #47?' *&/, $#A+ I# Git D?$&6 #4'&"#18 "93D8 / *8/'?E
H&>981 (‘'&0*?"9&4  /etc/gitconfig &# ~/.gitconfig ). S 7T#A+ 1?0&4"+ Git 1?"#*?2$#1+6
#2$&"6 I'&D)". 49. "#5'#<# "93D&.

F? $&"#5 A#5)$) 0)%)18*2$? /'&D)". "#"*)$'#<# "93D& 1?"#'&1C? git config <key>

$ git config user.name
John Doe

K2'897"? Git A#5) D?$&$? /A8"8 "#'H8<+*&:8= | "897"#E *8/'?E H&>981,
8"#9? A#5) +$? ')J#D)174'#, D#A+ 0)1'& /A8'& A&6 .")27 ')20#481&)
[&D)".. F $&"?E 1?0&4"&E, 1? A#5)$) /8&0?$8&$? + Git 45)%)0# 49. :TH#<#
/&D)". 8 18' 1'&5) 1 ."#A+ 2&A) H&>98 1'&/&# #2$&$#D') I'&D)".
IAB"#=:

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

E,#2%(..4 $& &%&K?2

M"I# 1&A "#9?-),+47 ['&4#,?2$72. A#HOHAH#<& 0*? 1?7"#*?2$&"8 Git, 6 41& )"181&9)'$'?E
20#2#,?, |#, #S*?2A&S? AHO#HAH<+ '& 4#"9&A4A'?E 2$#*8"&E 4#184'?"& (manpage) 49. ,+47-."#=
"HA&'4? Git:

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

L&0*?"9&4, 1? A#5)$) #$*?A&S? 4#H0HAH<+ + 4#184'?"+ 49. "HA&'A? git config , 1?"#'&1C?:
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$ git help config

-8 "HA&'A? <&*'8 $?A, I# 17 AHE)$) HE*PA&S? 4H#2$+0 4# 'PE 1 +47-"#A+ AB2:8, '&18$7 ,)/
A#2$+0+ 4# A)¥)58. M'I# 2$#8#" 4#184'2°& 8 :86= "?<? 1&A A#H2$&$TH, 17 A#5)$)

20%#,+18$? O#HC+"&$? A4H#HOHAH<? '& #git  &# #oithub "&'&98 '& 2)*1)*8 IRC Freenode

(irc.freenode.net). -8 "&'&9? 0#2$8>'# /&O#1')'8 2#$ .A? 934)>, ."8 4+5) 4#,*) 8'H#*AH#1&'S
O*# Git 8 <#$H18 AHOHAH<S?.

J*BA $H<#, "l# 1&A ") 0#$*8,)' 17D)*0'?> 4#184'?", & $*),& 9?7C) $*#E? #21852$? 0&A\.$7
l#4# 4#2$+02E #0:8> "#A&'4? git, 17 A#5)$) #$*?2A&S? 2$2298C+ 1)*283 /& AHOH#AH<H3
#0:8> -h D? —-help , '&0*?"9&4:

$ git add -h
usage: git add [<options>] [--] <pathspec>...

E -n, --dry-run dry run

E -v, --verbose be verbose

E -i, --interactive interactive picking

E -p, --patch select hunks interactively

E -e, —-edit edit current diff and apply

E -f, --force allow adding otherwise ignored files

E -u, --update update tracked files

E -N, —-intent-to-add record only the fact that the path will be added later

E -A, --all add changes from all tracked and untracked files

E --ignore-removal  ignore paths removed in the working tree (same as --no-all)

E --refresh don't add, only refresh the index

E --ignore-errors just skip files which cannot be added because of errors

E --ignore-missing  check if - even missing - files are ignored in dry run

E --chmod <(+/-)x>  override the executable bit of the listed files
N$30%&+

F? #$*2A&97 &/#18 [&". O $), I# $&") Git 8 D?A 18' 184*8/.6$72. 184 128E
V$*&OSIHLI&'E 2728)A "HSHHO3 1)*28>, "?2A? 17, A#59?1#, "#22$+18972. *&'8C). F?
$&'#5 $)0)* #$2A&9I? *##D+ 1)*283 Git + 1&C8> 272$)A8, 12$&#19)'+ | 1&C?A?
0)*2#'897'?A? '&I&CH+1&" A?. L&2$&1 D&2, I#, 48/'€$22. 4)."8 #2'#1? Git.
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E3.&'2 Git

M"I# 17 ,&5&6%$) 0*#D?$8&S$? $897"? #47?' *#/489, I#, O#D&S? 0%&:31&$? / Git, 2&A) :)> 1&A 8
0#$*8,). S :THA+ *#/4898 *#/<0.4&3$72. 128 #2'#1'8 "#A&'4?, "8 0#$*8,'8 49. 0)*)1&5'#=
,897CH2$8 /&14&'7, 1# 17'2"&3$7 084 D&2 *##$? | Git. # "8 *#/489+ 12 +4)$) 1 /A#/8
'QO&CS+1&$? > 8'8:8898/+1&$? *)OH/?$#+8>, 0#D?'&$? 8 /+07.$7 1842$)5)". H&>981, &
$&"H5 <H$+1&$? 8 1'#27$? IAB'2. N? $&"H#5 O#'&5)A# 1&A, ." '&9&C$+1&$? Git 8<'#*+18$?
0)1'8 H&>9? D? C&9#7? H&>981, ." C1?4"# 8 9)<"# 2'&2+1&$? O#A?9"?, ." 0)%)<9.4&$?
82$#*83 21#=E 0*#)"$81 & # /A8'? A85 "#ABS&A?, & $&"H#5 ." 1840*&19.$? $& #$*?A+18$? /A8'?
| 18448&9)'2E *)0#/2$#*8=1.

*'&#"..4 Git-B3M&'2N(

P&/1?D&> Git *)0#/?$#*8> #$*?A+3$7 #4'?A | A1#E 20#2#,81.:

1. F? A#5)$) 1/.$? O#'&97'+ 42%)"$#*83, I# '&*&/8 ') 084 "#$HIA 1)*28>, $&
0)"$1#+2$? == '& 2E#1?) Git, & #

2. F? A#5)$) .6™:5=)  82'+3D?> Git *)0#/2$#*8>.

S +AT7-"#A+ *&/8 1?7 #$*?A&6S) '& I#H"&IT7'8> A&C?'8 <#$#1) 4# *# #$? Git 2E#171).

J)C)(=)<(C)4 #":&<2,8#)4 ' )3.075&%0 +(,(=&<)

M"I# + 1&2 15) 6 $)"& / O*#6"$HA, 1# '&*&/8 ') 0)*),+1&6 084 "#$*#9)A 1)*28=, 8 1? ,&58&6%)
0#D&S$? 17"#+22$#1+18$? | 1?A O#6"$H#A Git, 204D&$"+ ), E84'H 0)%)>$? 4# $)"? :TH<#
O%#6"$+. M'I# 17 1) '8"HO? TH#<# ') *#,29?, "#A&'4& AH5) $HE? 184*8/.$72. 1
/1&9)5'#2$8 184 1&CH= 2?22$)A?:

49. Linux:

$ cd /home/user/my_project
49. macOS:

$ cd /Users/user/my_project
49. Windows:

$ cd C:/Users/user/my_project
$& 1?7"#'&$?:

$ git init
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) 2$1#7$7  #1?>  084"&$&IH< git , 7> A82$?$7 128 ")#,E84'8 H&>9? 1&CH<#
*)0#2$#*8. RNRH2HL+ Git-*)0#/2$#*8.. BH#'? + 1&CHA+ 0*#6"$8 1) '8D#<# ') 1842$)5+6$72..

21 Git/2)9)42'2  49. #$*2A&". AHA&S #1#= 8'HH#A&:8= O H&>9?, I# A82$.$72. 1 "&$&I#/8

git , 2> 172 14> 2$1#4297.

M"I# 1? ,&5&6%) 4#4&$? 82'+3D8 H&>9? 084 1)*28>'?> "#'$*#97 (‘& 184A8'+ 184 O#*#5'TH#<#
"&$&IH<+), >SAH#18*'#, 1&A 2984 0#D&S? 1842%)5+1&$7? :8 H&>9? 8 [*#,?$? 0#D&S$"#17?> "#A8S. F?

A#5)S) ) [*#,2$? /& A#O0#AH#H<#3 4)"897"#E git add "#A&'4, I# 1?/'&D&$7 H&>97?, ."8 17?
09&'+6%) 1842%$)5+1&%$7. ;&98 0#$*8,'# 1?"#'&$? git commit :
$ git add *.c

$ git add LICENSE
$ git commit -m 'H&/;=1&7?; ?-+<E@ A+&I1=0'

N? *#/0#18A# I# 2&A) *#,9.97 :8 "#A&'4? & E1?97'+. L&*&/8, + 1&2 6 Git *)0#/?$#*8> |
4)"897"#A& 1842%$)5+1&'?A? H&>9&A? $& 0)*C?A "#ABSHA.

D=&.0'(..4 )3.0?5&K& #":&<2,&#)4

M"I# 17 |&5&69) #$*?7A&S? "#083 82'+3D#<# Git 2E#1?I&RNR'&0*?"984, 0*#6"$+, 1 ."#A+ 17
E#D)$) 0%2>'.$? +D&2$7RNRI&A 0#$*8,'& "#A&'4& git clone . M"I# 1? /'&>#A8 | 8'C?A? 1JF,
'€0*?"9&4 Subversion, 1?7 O#A8$?$), I# "#A&'4& '&/?1&6$72. "clone" ("9#'+1&$?), & )
"checkout" (0)¥)18*2$?). -) 18&59?1& 184A8"82$7RNR/&AB2$7 #$*PA&L". O*#2$# *# #D#= "#08=,

Git #$*?A+6 O#1'+ "#083 A&>5) 128E 4&7E, # 6 + 2)*1)*&. JH5'& 1)*28. "#5'#<# H&>9+ 1
B2$#*8= 0*#6"$+ 17$.<+6$72. &ISHALS?D'H, "#9? 1? 1?2"#'+6$) git clone . L&20*&148, "I# #27
2$8)$72. | 472"#A 1&CH<# 2)*1)*+, 1?7 /&/17D&> AH#5)$) 12"#*22$&$? A&>5) ,+47-"2> |

"OH'81 '& +AT-"HA+ "986'$8 I#, O#1)*+$? 2)*1)* 4# 2$&+ '& AHA)'$S "O#'+1&". (1?

A#5)$) 1$*&$?$? 4)."8 2)*1)*8 E+"? (hook), 0*#$) +28 4&'8 084 "#'$*#9)A 1)*28>

O#1)*+$72. D 4218$72.  K$*?2A&". Git '& 2)*1)*8 18&49. 4)$897'8CH= 8'H#*A&:8=).
U#, "O#'+1&$? *)O#I?$#°8> $%),& 12"#22$&$? "HA&'4+ git clone <url> . L&0*?"9&4, ."I#
17 ,&5&6%) [*#,7$? "9#' ,8,98#$)"? Git libgit2 , 1?7 A#5)$) /#,7$7 1) $&™

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

1) 2$1#+2$7 $)"+ 084 '&/1#3 libgit2 , 0*#1)4) 8'8:8&98/&:83 08447%)"$#*8= gt , 2$.") 128 4&'8
49. TH<H# *YOHPSH*8., $& 0%21)4) 42%)"$H*83 A# 2$&'+ #2$& " TH= 1)*28=. M"I# 1? 1&>4)$) 4#

> 2$1#*) = 42%)"$#+8= libgit2 , 17 0#,&D?$), I# 128 H&>9? 0*#6"$+ '& AB2:8, <#$#18 49.
17"#*22$&."..

M'I# 1?7 &5&6$) /*#,2$? "O#' *)OH#/?$H*S. 1 42%)"$#*83 | 8'CH#3 '&/1#3, 1? A#5)$)
0))4&$? == ." A#4&$"#1?> 0&*&A)$*:

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

- "HA&'A& MH#,?8T7 $) 2&A), I# > 0#0)*)4"., $897"? :897#1& 47*)"$#*8. '&/?1&6$72. mylibgit .

27



Git A&6 4)"897"& *8/?E O*#$#"#981 0)*)4&D8 4&'?7E, ."8 1? A#5)$) 1?"#*?2%#1+1&$~.
B#0)*)4'8> 0*?"9&4 17?"#*?2%#1+6 O*#S#"#9 https:// , O*#3$) 1? $&"#5 A#5)$) O#,&D?$?
git:/l  &# user@server:J' @D/(&/+-A&K)=&+E@.gjtl# 1?"#*?2$#1+6 SSH O*#$#"#9. K$*?A&". Git
'& 2)*1)*8  O#/'&>#A?$7 1&2 | +28A& A#59?17A? 1&*8&'$&A? 4#2$+0+ 4# Git *)O#/?$#*8., ."8
A#B) A&S? 2)*1)*, $& "I&" B& "O*#$?" "HE'H<#H.

F(:23 <%). $& #":&<2,8#)4

G)O)* + 182 '& 9#"&97'8> A&C?'8 A&6 ,+$? 20*&15'8> Git *)0#/2$#*8> $& &'"75=-5 | +28A&
H&>98A? T#<# 0%)"$+ P&/1?D&>, 1? E#D)$) /*#,2$? 4)."8 IA8'? $& /&0?2&$? =E + 1&C#A+
) OR/P$H*B= "H5'H<H *&/+, "#9? 1&C 0*#)"$ '&,+18&6 2$&'+ I# 1? ,&586$) /,)*)<$?.

B&AD.$&>$), I# "#5)' H&>9 1&CH= *##D#= 47%)"$#*8= A#5) ,+$? 1 #4'#A+ | 41#E 23$&'81:
*=&"69";5%)% (tracked) D? *-"*=&"69";5*)$ (untracked). J#'$*#97#1&'8 H&>9?RNR:)
H&>97?, I# ,+97 1 #2$&"7#A+ ['BA"+. F#7? A#5+$7 ,+$? ') IA8)?A?, IA8)?A? & #
8'4)"2#18&'?A2. M"I# 2$?229#, "#'$*#97#1&'8 H&>9?RNR:) H&>9?, 0*# ."8 Git 1#27 /'&6.

L)"#'$*#97#1&'8 H&>9?RNR:) 12) 8'C), ,+47-."8 H&>9? + 1&C8> *##D8> 47%)"$#*8=, I# ')
+07? + 1&CHA+ #2$& TH#A+ 8A"+ $& ') 82'+3$7 + 1&CHA+ 8'4)"28. M"I# 17 [#># [*#,297?
"OH' *)OH/?$#*8., +28 1&C8 H&>9? "#'$*HOTH#1&'S $& ') IAB')'S, &45) Git I#>'# =E #$*?2A&1, &
17 '8D#<# ') ¥)4&<+18&97.

B# A8*8 *)4&<+1&". H&>981, Git ,&D?$7, I# 1#7? IA8)S, &45) 1? =E /A8'?9? 0829.
HOS& TH<H "HASS+ FOMAHLS *##$? 17 1?2,8%#1# 8'4)"2+6%) :8 /A8)'8 H&>9? $& O#$SA
1,)*8<&6$) 128 8'4)"2#1&'8 IA8'?, $& :)> :?"9 O#1$H*36$72..

Figure 8. :).6 ()==3 8=5='8" ;5I)F A5$6+.

I"#"#+( 3,(,030 '(L2M O(@=)'

U#, 48/'&$?27, 1 "#A+ 2$&'8 1&C8 H&>9?, 1&*$# 2"#*?2$&$?27 "#A&'4#3 git status . M"I# 1?
1?7"#'&69) :3 "#A&'4+ 184*&/+ 0829. "9#'+1&"., 1? A&6E$) 0#,&D?$? $&"):

$ git status
On branch master
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Your branch is up-to-date with 'origin/master".
nothing to commit, working directory clean

-) #/'&D&S, 1# 1&C& *# #D& 42%)"$#*8. D?2$&RNRE'C?A? 20#1&A?, 5#4)' | "#'$*#I7#1&'?2E

H&>981 ") /A8)'#. Git $&"#5 ) ,&D?$7 "\'#$*#97#1&'?E H&>981, 8'&'C) 18' ,? =E $+$

1"8&/&1. L&*)C$8, :. "#A&'A& O#'&/+6 18&A, 1 ."8> 1? /&*&/ <89:8 $& S'H#*A+6 1&2 0*# $), I#

1#& ') *#,8<982. | $&"#3 5 <89"#3 '& 2)*1)*8. B#"? I#, :. <89"& /&154? +4) “master",

$&"& <B9"& 2$1#*36$72. &ISHA&S?D'H. -) '&2 ') #,E#A?ST + [THA+ *#/4898. X&9+5)". 1 git
*H#I0#184&6 O+ <89"? $& 0#279&". 4#"9&A'H.

B*20+2$8A#, 1?7 4#4897 #1?7> H&>9 4# 1&CH<# 0*#)'$+ 0*#2$?> H&>9 READMBI"I# H&>9
+&'8C) ') 82'+1&1, 8 1? 17"#&6%) git status , 17 O#,&D?$) 1&C )" #$*#O7#1&'?> H&>9 $&™

$ echo 'My Project' > README

$ git status

On branch master

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

Untracked files:

E (use "git add <file>..." to include in what will be committed)

E README

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

F? A#5)$) ,&D?$?, I1# 1&C '#1?> H&>9 README#'$*#97#1&'?>, &45) 18' 084 [&<#9#1"#A
“Untracked files" 0 <=;=0<E. L-1&.=+&'C&?;.)G (untracked) &K.;/;l, M& Git :;/)=C F;G', @1&N&
~* 0 A&A-+-(.C&*0 K.E*10 (1&*E=E). Git .- A&/.- ?1'>/;=) G&N& (& ?;J)D 1&*E=E? (&1) ?) @?.&
- <1;B-=- G&*0 O- K+&:)=). P;1 K+&:'-.& M&: ?) ?2)A;(1&?& .- A&/;") ?1'>/;=) N-.-+&7?;.E :E.;+.E
F.G") /) EJE F,G"), @1E ?) .- K)+;)<C ?1'>/;=). %) ?<- B =;1) D&/-=- A&/;=) ?1'>/;=)
"READMES$S5) 0#D'8A# "#'$*#931&$? H&>9.

D&. #&=?'(..4 .&'2M O(@=)'

U#, O#D&S? "#'$*#931&$? '#17> H&>9, 1&A $*),& 1?"#*?23&$? "#HA&'4+ git add . B#D&$?
"#$*#931&$7? H&>9  READMEHS5'& $&™

$ git add README

M"I# 1?7 ['#1+ 1?"#&6$) "#A&'4+ status, 1? O0#,&D?$), I1# 1&C H&>9 README)0)*
"HHI36$72. $& <#IH1?> 4# 1"93D)". 4# "#ABS+:

$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)
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E new file: README

F? AH5)$) [#/+A8$?, I 1)> H&>9 4#4&'7?>, # 18 084 [&<HOHL'HA ‘Changes to be
committed”. QIM& ?) <=28&+)=- 1&E= K*E.) K;+K, ?-+<E@ F;G'0 .; *&*-.= 1&') ?) ?)1&.;") git
add ,+4) /,)%)5)'& 1 I'8A"+ 1 82$#*8=. F? A#5)$) 0*?<&4&S$?, I# "#9? 1?7 1?"#'&9? git init

*&'8C), 1?7 O#$8A 1?"#'&97? git add <F;G")> RNR:) ,+9# /*#,9)'# 1#, *#/0#D&$? "#'$*#931&$?
H&>9? + 1&C8> 47*)"$#*8=. J#A&'4& (git add 0*?>A&6 C9.E H&>9+ & # 47*)"$#*8=. M"I# )
47%)"$#*8., "HA&'A& A#48&6 +28 H&>97? 1 :8> 47*)"$#*8= *)"+*2?21'#.

J.$"+30'(..4 <%).".2M O(@=)

PA8'8A# H&>9, I# 15) "#'$*#936%$72.. M"I# 1? [A8?$) H&>9 CONTRIBUTING,ni# 15)
"H#E*#I936$72., $& O#S8A 1?"#'&63%) "#A&'4A+ git status  /#1+, 1? #$*?A&63) 1#27 '& "C$&9S$:
$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

E new file: README

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

E modified: CONTRIBUTING.md

Y&>9 CONTRIBUTING.i@.1?12. 084 2)":863 '&/1&'#3 Changes not staged for commit"RNRO-
&K.if}l, M& 1&.=+&'C&?;.)G F;G' :0? +-(;N&?;.)G 0 +&&/EG ()+-1=&+ES A+&=- G&N& .- E.(-1<0?}’).

T&: A+&E.(-1<07?;=) G&N&, ?)1&.;G=- 1&*,.(0 git add . git add :;N;=&OE'C&?; 1&*,.;RNRSS <'E(
?)1&+)<=&707?;=) M&: A&/;=) 1&.=+&'>?;=) .&?E F;G"), M&: (&(;?;=) F;G), =; (@ E.J)D +-/-G,

AR ( AGK.@ 1&.FE1=)D F,GE? @1 +&K?0@K;.)D. H+& .-S 1+;M- (0*;=) HA&> 2&A) 1)>
IA82$ 4# '&2$+0'#<# "#ABS+" & ) (&(G O-G F;,G' (& A+&-1=0". %)1&.;G*& 'git add /&*&/ 49.
8'4)"2&:8= H&>9+ CONTRIBUTING, RO#$8A [#1+ 1?"#&6A# (it status

$ git add CONTRIBUTING.md

$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

E new file: README
E modified: CONTRIBUTING.md

K,?41& H&>9? 8'4)"2#1&'8 $& ,+4+$7 1"93D)'8 4# '&2$+0'#<# "#A8%+ B*?0+2$8A#, I# 2&A)
1&*&/ 1? 0*?<&4&9? A&9)'7"+ [A8'+ ."+ 1? E#D)$) /#,2$? 1 CONTRIBUTING.ddl $#<#, ."
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[*#,28? "#A8$ | '?A. F? ['#1+ >#<# 184"*?1&69) $& *)4&<+6$), 8 1? <#$#18 [*#,?$? "#A8S$. F$8A,
1?"#&>A#  git status 1) *&/:

$ vim CONTRIBUTING.md

$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

new file: README
modified: CONTRIBUTING.md

m [T

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

E modified: CONTRIBUTING.md

M"'#<# ,82&? G)0)* CONTRIBUTING.I6d." 1 84)"2#1&?E,  =5. + ; "8'4)"2#1&7?E. M" $&")
A#5921#? F2.19.6$72., 1# Git 8'4)"2+6 H&>9 2&A) $&"?A, ."?2A 18' +1, "#9? 1?7 1?"#&9?

"HAL'A+ gt add . M"I# 17 /&*&/ 2$1#%7$) "#ABS, 1 82$#*8= /)*)5)$72. 1)*28. CONTRIBUTING,md
& +9& "#9? 1?2 1#2$&"6 1?"97"&9? git add , & ') O#$#D'& 1)*28. H&>9+ | 1&CH= *# #D#=
42%)"$#+8=, "#9? 17 1?"#&6$)  git commit . M"I# 1? /A8'2$) H&>9 0829. $#<#, ." 17"#&6$) git
add 1&A $),& /#1+ 17"#8&$? gitadd I#, 0*#8'4)"2+18$? #2$&"3 1)*283 H&>9+:

$ git add CONTRIBUTING.md

$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

new file: README
modified: CONTRIBUTING.md

[T [T

D&H&,+2@ 3,(,03

O#D& 1?7184qit status  4#1#98 1?D)*0'?>, 18' $&"#5 4)I# 4#1<?>. Git $&"#5 0*#0#'+6 #0:83
"HHEH<# 0)%)<9.4+ 2$&$+2+, I#, 1? A#<9? 0#,&D?$? 21#= /A8'? 1 ,897C "#AO&"$'#A+
17<9.48. M"I# 1? 1?"#'&63%) git status -s & # git status --short , 1? #$*?A&6%) '&,&<&$#
0*#2$8C?> 1?7184:

$ git status -s
EM README
MM Rakefile

A lib/git.rb
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M lib/simplegit.rb
?? LICENSE.txt

L#18 ")'#'$*#I97#1&'8 H&>9? O0#/'&D&3$72. ??, '#18 8'4)"2#1&'8 H&>9? 0#/'&D&3%$72. A
/A8")'8 H&>9? O#/'&D&3%$72. M $#I#. T)/+973&$ A&6 418 "#9#"? D 981& A82$%$?%7 2%$&$+2
8'4)"2+, & 0*&1& A823?3$7 23&$+2 *# #D#H= $)"?. L&O*?"9&4 + T#A+ 1?71#48, H&>9 README
IA8')'?> + *# #D8> 47*)"$#*8=, 0*#$) ') 8'4)"2#1&'?>, & H&>9 lib/simplegit.rb IA8)'?> $&
8'4)"2#1&'?>. Rakefile ,+1 /A8")'?>, 8'4)"2#1&'?> $& I'#1+ |A8")'?>, $#A+ 6 /A8'? 1 #H#E

"HOH"M&E.

IK.&H#0'(..4 O(@=)'

(+1&6, I# + 1&2 6 "9&2 H&>981, I# 1? ') E#D)$) I#, Git =E &1$#A&$?D'# 8'4)"2+1&1 D? '&18%$7
1844#,*&5&1 " ")\'#'$*#97#1&'8. P&/1?D&> :) &1I$H#HA&LS?D'# /<)) *#1&'8 H&>9?, '&0*?"9&4

H&>9? 9#W81 & # H&>9? 17*#,9)'8 1&C#3 2?2$)A#3 /,8*'?. S $&"?E 1?0&4"&E, 1? A#5)$)
281#*?$? H&>9 .gitignore , I# A82$?$7 1/8*:8, ."?A 1840#184&3%$7 :8 H&>9?. K27 0*?"9&4
H&>9+ .gitignore

$ cat .gitignore

* [oa]

*~
B)*C?> *.4#" "&5) Git 8<'#*+1&$? H&>9?, I# /&"8'D+3%72. '& .0" & a"'RNR#,06"$'8 $&
&*E81'8 H&>97?, I# A#5+$7 ,+3$? 0*#4+"$&A? "#A089.:8= 1&CH<# "#4+. *+<?> * 4#" "&5) Git
8<'#*+1&$? 128 H&>9?, I# =E'8 '&/1? /&"8'D+3%$72. '& $?7974+ ( ~), & 1?"HR?2$#1+6$72.

&<&STA& $)"2$#172A? *)A&"$H*&A? ($&"?A? " Emacs) I#, O#/'&D&$? $?2AD&2#18 H&>9?. F?
$&"H#5 AH5)$) 4#4&S$? 47%)"$#*8= log, tmp $& pid, &IS$HALS?D# /<)) #1&'+ 4#"+A)'$&:83,

$#I#. P&O#L")". H&>0+ gitignore  1&CH<# '#1#<# 2E#1?18& 4# O#D&S"+ 0*&:8 /&/17D&> <&*'&
A+A"&, &45) 1) AHOHAHS) 1&A 120&4"H#1# ') 4#4&$? H&>9?, "8 1?2 ') E#D)$) 4#4&1&$? 4#
*)O#/?$#*8. Git.

B*&179& 49. 1/8*:81, ."8 1? A#5)$) 4#4&$? 4# H&>9+ .gitignore

¥ B#*#5'8 *.4"? $& *.4"?, I# O#D?'&3%$72. / #, 8<#*+3$72..

¥ 1$&'4&*$'8 WO#, 1/8*:8 0*&:33%7, 8 ,+4+$7 [&2$#2#1&'8 49. 12T7#H<# *#H#HD#H<# 4)*)1&
N'HR2?21H..

¥ F? A#5)$) O#D&S$? 1/8%):7 | 0* A= O#E?9#= *22"2 ( 1) I, +2"+$? *)"+*28=.
¥ F? A#5)$) /&1)*C?$? 1/8%):7 OHE?9#3 *22"#3 ( 1) W, O#I'&D?$? 47%)"$#+83.
¥ F? AH#5)$) 184"2'+$? 1/8%):7, ."I# O#D')$) >H<# /8 ['&"+ #'9?"+ ( h.

19#, (glob) 1/8%:8 D :) '8,2 20%#)'8 *)<+0.¥8 12+&/?, I# =E 1?"#*22$#1+3$7 #HOH#"?.

P8*#D"& () ?E(A&?E(l .0°> ;& :E'CJ- <)*?&'*. [:?]  ?E(A&?E(| :0(C-@1&0 K <)*?&E?
2<-+-().E 1?;(+;=.)D (0B&L (0 OC&*0 ?)A;(10 ;, : ::& ?). U.;i1 A)=..@ ( ?) 2E(A&?E(;] &(.&*0
<)*2&'0. V2;(+;=.E (0B1) K <)*?&'*), M& +&K(E-.E (-FE<&* ( [0-9] ) ?E(A&?E(;>=C :0(C-@1&*0

<)*2&'0 *EB .)*) (0 (;.&*0 ?2)A;(10 ?E( O (& 9). %) *&B-=- ?)1&+)<=&?0?;=) (?E KE+&/1) M&:
A&K.;)=) ?1%(-.E ()+-1=&+ES:  a/*/z 1840#184&6a/z,alblz ,alblciz $Hl#.
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K27 I) #47?' 0*?"9&4 H&>9+ .gitignore

# EN.&+0?;=) ?7<E F;G') .a
*
.a

# H+&=- ?E(<=-B07?;=) lib.a, D& *) G EN.&+0I*& .a F;G') ?)M-
llib.a

# WN.&+0?;=) F;G' TODO =E'C1) ? A&=&/.EG =-OE, .- ? E.J)D =-1;D subdir/TODO
/TODO

# WN.&+07?;=) O<E F;G") ? =-OE build/
build/

# WN.&+07?;=) doc/notes.txt, A+&=- .- doc/server/arch.txt
doc/*.txt

# WN.&+07?;=) O<E .pdf F;G") ? =-OE doc/ =; ?<ED SS AE(=-1;D
doc/**/*.pdf

GitHub 084%$*?A+6 4#1#98 1?D)*0'?> 20?2#" <&*?E 0*?"9&481 H&>981
.gitignore  49. 4)2.$"81 0*#)"$81 $& A#1 /& &4*)2#3 https://github.com/github/
gitignore , ."I# 1? ,&5&6%) A&S$? I*&/#" 49. 21#<# O*#)"$+.

In the simple case, a repository might have a single .gitignore  file in its root
directory, which applies recursively to the entire repository. However, it is also
possible to have additional .gitignore files in subdirectories. The rules in these
nested .gitignore files apply only to the files under the directory where they are
located. (The Linux kernel source repository has 206 .gitignore  files.)

It is beyond the scope of this book to get into the details of multiple .gitignore
files; see man gitignore for the details.

I"#'K=4$ '(L2M $&$(.2M ,( ."$&S$(.2M <%).

M"I# "#A&4&  git status  /&'&A4$# /1)*E'. 49. 1&2RNR1? E#D)$) /'&$? I# 2&A) 1? /A8'29?, &

Y O*#2$# "8 H&>9? 17 /A8'29?RNR1? A#5)$) 12" #+22$&$? "#A& 4+ git diff . N? 4#'9&4'8C)
/<9 )A#  git diff  08/'8C), 0*#$) '&0)1'# '&>D&2$8C) 1? == ,+4)$) 12"#*22$#1+1&$? 49.

$H<# I#, 48/'8&$227 418 *)D8: U# 1? /A8'29?, 0*#$) I) ') 8'4)"2+1&97? G& I# 1? 8'4)"2+1&9?

$& /,7*86$)27 1)")<$?? O#D  git status  1840#184&6 '& :8 0?$&". 4+5) /&<&9I7THRNR$8I7"?
O#'&/+6 2072#" H&>981, git diff  O#'&/+6 1&A +28 8'4)"2#1&'8 $& 174&9)'8 *.4"?RNRI&$"+ ."
1#8& 6.

B*?0+2$8A#, I# 1? 1)29? $& 0*#8'4)"2+1&9? /A8'? 4# H&>9+ README1+, & O#$8A /A8'?9?

H&>9 CONTRIBUTING.&E) ') 8'4)"2+1&9? >#<#. M"I# 1? 1?"#'&63) "#A&'4+ git status , 1?

['#1+ 0#,&D?9) 1#27 '& "C$&9$:
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https://github.com/github/gitignore
https://github.com/github/gitignore

$ git status

On branch master

Your branch is up-to-date with 'origin/master.
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

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

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

E modified: CONTRIBUTING.md

U#, 0#,&D?$? IA8'2, "8 17 1) ') 8'4)"2+1&97?, '&,)*8$7 git diff )/ 0&*&A)$*81:

$ qgit 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.

EPlease include a nice description of your changes when you submit your PR;
Eif we have to read the whole diff to figure out why you're contributing

Ein 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.

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

"HA&'4& O#*81'36 1&C+ *##D+ 47*)"$#*83 | 8'4)"2#A. T)/+97$&$ 0#"&/+6 1&A /A8'?,

"#E*8 1? [*#,79? 0*#$) ') 8'4)"2+1&97?.

Ml

'# 1?7 E#D)$) 0#,&D7?$?, I# 1?7 8'4)"2+1&97 $& 118>4) 4# 1&CH<# '&2$+0'#<# "#A8%+, 17?

A#5)$) 2"#*?2$&$?27 git diff --staged .- "HA&'A& 0#*81'36 8'4)"2#1&'8 /A8? | 1&C7A
#2$&"8A I'BA"#A:
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$ git diff --staged

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

index 0000000..03902a1l

--- [dev/null

+++ b/README

@@-00+1 @@

+My Project



F&59?71# 0&AD.$&$?, I# "#A&'4& git diff )/ #0:8> ") 184#,*&5&6 128E /A8' | #2$&"T#<#

"#A8$+RNR$897"? ')8'4)"2#1&'8 IA8'2. M"I# 1? 0*#8'4)"2+1&97? 128 21#= /A8'?, 17184 git diff
,+4) O#*#5'8A.
L&1)4)A# 8'C?> 0*?"9&4, 0*?0+2$?AH#, I# 1? 0*#8'4)"2+1&9? H&>9 CONTRIBUTING .$&l/'#1+

SH<#t 184%)48&<+189?, 1?7 A#5)$) 2'#*72$&$?227  git diff  I#, O#,&D?$? 8'4)"2#1&'8 $&
N8'4)"2#1&'8 IAB'2. M"I# '&C) 2)*)4#171) 12<9.4&6 '&2$+0'?2A D?#A:

$ git add CONTRIBUTING.md

$ echo # test line' >> CONTRIBUTING.md

$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

E modified: CONTRIBUTING.md

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

E modified: CONTRIBUTING.md
G)0)* 1?7 A#5)$) 1?2"#*22$&$? git diff  I1#, O#,&D?$? ')8'4)"2#1&'8 /A8'?:

$ 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

E## Starter Projects

ESee our [projects

list](https://github.com/libgit2/libgit2/blob/development/PROJECTS.md).
+test line

8 git diff --cached I#, O#,&D?%$? '&*&/8 8'4)"2#1&'8 [A8'? ( --staged 8 --cached A&3%7
#4'&"#1) I'&D)".):

$ 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.

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

35



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

Ein 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.

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

Git Diff ' 0";*+I*+$ '=)6+=+.

N? O*#4#15?2A# 1?"#*?2$&$? "#A&'4+ git diff ~ *8/'#A&'8$?A? C9.E&A? 1
)C$8 "?<?. Z 8'C?> C9.E 0#4?1?$?27 '& *8/'?:3 A85 H&>9&A?, ."I# 1&A

,897C 4# 2A&"+ <*&HB8D'& D? /#1'8C'. 0*#<*&A& 49. 184#,*&5)". *8/'?:8.

M"I# 1? 1?"#'&6%) git difftool 1&A8B2%$7 git diff | 1?7 /A#5)$) 1?2"#*?2$&$7?
FAT-"+ | O*#<*&A '& "C$&9% emerge, vimdiff 8 ,&<&$# 8'C?E (1"93D'# /
"#A)*:8>?A? O*#<*&A&A?). F?"#&>3) git difftool --tool-help I#,
48/'&$?27, |# 4#2$+0'# '& 1&C8> 2?2$)A8.

F1#"'H"..4 "(L2M <%). 0 +&%),(M

B*20+2$8A#, I# 18&C 8'4)"2 28A) 1 2$&'8, ."?> 1?7 &5&6$), $& $)0)* 17 A#5)$) 2$1#+7$?

"#A8% /| 1&C?E /A8'?. B&AO.$&>$), I# ,+47-."8 )8'4)"2#1&'8 /A8'?RNR,+47-."8 H&>97?, I# 1?

=E 2$1#*797 D? /A8?97, &9) 1? ) 17"#&9? gitadd 0829. =E *)48<+1&".RNR’) 0#$*&09.$7 4#
TH<#H "HABS+. F#'7? $&" 8 /1&97C&$72. IAB)'?A? H&>9&A? '& 1&CHA+ 472"+, S [ T#A+ 1?20&4"+,
0*?0+2$8A#, |# #2P&"TH<# *&/+, "#9? 1? 1?7"#'&97? git status , 1? O#,&D?97?, I# 128 /A8
84)2#1&'8, #$5) 1?7 <#$#18 1)%)<$? 1&C8 /A8 L&>0*#2$8C?> 20#28, 2$1#-2$?
"#A8$RNR'&,*&$? git commit :

$ git commit

-) 1&0+2$7$7 1&C *)A&"$#*. (-) *)A&"$#*, ."?> 12$&'H#19)'# 1 /A8"8> 2)*)4#1?1& EDITOR
1&C#= ##9#"?RNR/&/1?D&> vim & # emacs, E#D& 1? A#5)$) '&9&CS+18&$? >#<# ." I&1<#A'H I&
AHOHAH<#3 "#A&'4?  git config --global core.editor , S+ 17 ,&D?9? 1 F2$+0).

T)4&"$#* 0#'&5) 1&A '&2$+0'2> $)"2% (1) 0¥2"9&4 )"™*&+ Vim):

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

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

#

# Changes to be committed:

# new file: README

# modified: CONTRIBUTING.md

#
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".git COMMIT_EDITMSG" 9L, 283C

F? &D?$), /<))*#1&') O#184#AQ)". "#ASS+ AB82$7$7 [&'#A)SHI&'?> #2$&"8> 1?2184
"#A&'4? it status < $& #47?' 0+2$?> *A4#" '&<#*8. F? A#5)$) 174&97%? 8 "#A)'$&*8 '&
'&0728&$7? 21#6 O#184#A9)". "#A8%+ & # A#D)$) /&9?7C?$? =E, I#, 1#'? 4#0#A#<9? 1&A
0*?7<&4&$? I# 1? /,)*8<&63). (;9. '&18%7 ,897C 4#"9&4'#<# '&<&4+1&". 0*# 1&C8 /A8'?, 1?
A#5)$) 0)*)4&$? #0:83 -v 4# git commit . -) 0¥?2/1)4) $# $#<#, I# + L&CHA+ *)4&"$#*8 $&"#5
FA4+37 184#,*&5)'8 128 /A8'?, I# 118>4+3$7 4# "#A8%+) JH9? 1? 1?7E#473) | *)A&"$#*+ Git
231#*36 "#A8S$ / :?A O#184#A9)". A "#A8%+ (0829. 174&9)". "#A)'$&*81 $& /A8' 4# H&>981).

Q'C?A D?#A, 1? A#5)%) '&,*&$? 0#184#A9)". "#A8%+ O* A# 1 "#A&'A8 commit "I#
'&0?C)$) == 0829. #0:8= -m, #27 $&"

$ git commit -m "Story 182: Fix benchmarks for speed"
[master 463dc4f] Story 182: Fix benchmarks for speed
E2 files changed, 2 insertions(+)
Ecreate mode 100644 README

G)0)* 1?7 2$1#*?9? 218> 0)*C?> "#A8$! F? A#5)$) ,&D?$?, I# "#A&'4A& commit*#/0#189& 1&A
A)l# O*# "#A8S$: 4# ."#= <89"? 17? /,)*)<9? /A8'? ( master), ."?> SHA-1 E)C #3$*?A&1 "#A8%
(463dc4f), 2"897"? H&>981 ,+9# /A8)#, $& 2$&$?2$?"+ |#4# 8'4)"2#1&'?E $& 1?74&9)7E

*4"81 + "#A8%8.

B&AD.$&>$), I# "#AS$ [8&072+6 ['SAH", 7> 1?7 2$1#%29? 1 84)'28. S2), I# 1? )
0*#8'4)"2+1&9?, /&9?C?$72. IAB)?A. F? AHE)$) /#7237 8'C?> "#ASS, I#, 4#4&$? 8

IAB'? 4# 82$#*8=. UH#*&/+ 1? 2$1#*36%$) "#A8S$, 1? /&022+6%) /'BAH" 1&CH<H# O%H)"$+ A "H<#
1?7 A#5)$) O#1)*+$72. & # 0#*81'.$? 1#27 08/'8C).

E1IM&$2%& ).$"+3

O#D 8'4)"2 A#5) +$? 0)*)1)*C)'# "#*22'2A 49. 0BA<#S$H1"? "HABSSL 28A) 4# OH$*8, H<#

1&A 12<9.4+, 848 18' A#5) ,+4? '&4AS$H 2"08&4'2A 49. 1&C?E O0#$*),. M'I# 1? &5869%)

#,8>$? 8'4)"2, Git '&486 18&A 0*#2$?> "##$"?> CO.E. #4&18&". #0:8= -a 4 "HA&'4A? gt
commit /A+C+6 Git &ISHAKS?D'H# 4#4&S? "#5)' H&>, I# 15) "#'$*#936$72., 4# "#ABS+, 1#

A#1#9.6 1&A 0*#0+2$2$? "#A&'4?  gitadd :

$ git status

On branch master

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

Changes not staged for commit:

E (use "git add <file>..." to update what will be committed)

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

E modified: CONTRIBUTING.md

no changes added to commit (use "git add" and/or "git commit -a")
$ git commit -a -m 'added new benchmarks'
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[master 83e38c7] added new benchmarks
E1 file changed, 5 insertions(+), 0 deletions(-)

P&+185$), I# 1&A ') 4#1)9#2. 1?7"#+18$? git add 4# H&>9+ CONTRIBUTING.md7#A+ 17084"+
A SH<#, " 17 2$1#4297 "HASS. -) SHA+ I# #0:8. -a 1'93D&6 128 /A8)'S H&>9?. -) /*+D'#,
0*#$) +47$) #,)*)5'8; 8"#97 :. #0:8. 6 0*?D?'#3 4#4&1&". '),&5&'7E IA8'.

92$(=46%& O(@=2

U#, 17489?$? H&>9 / Git, 1&A $*),& 0%?,*&$? >H<# | "#'$#I7#1&?E H&>981 (18+8C),
174897$7 >#<# | 1&CH<# 8'4)"2+) $& 2$1#*2$? "#A8S. JHA&'4S git rm - 1) *#,2$7, & $&"#5
172489.6 H&>9 | 1&CH= *#HDH= 47%)'$#*8=, I#, '&2$+0%<# *&+ 18' ") 184# *&5&12.
VHSHHOTHI& A,

M'I# 1?2 0*#2$# 174&97%) H&>9 | 1&CH= *##D#= 4?*)"$#*8=, 18' /0.1?2$72. 084 |&<#I#1"#A
"Changes not staged for commit" (=&:=&, "#1$"%&'()1*+ ) ?)?&(0 1&*;.() "git status

$ rm PROJECTS.md

$ git status

On branch master

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

Changes not staged for commit:

E (use "git add/rm <file>..." to update what will be committed)

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

E deleted: PROJECTS.md

no changes added to commit (use "git add" and/or "git commit -a")
B#$8A, ."I# 1? 1?"#'&63) gitrm , H&>9 ,+4) 8'4)"2#1&'?A '& 1?4&9)".

$ 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:

E (use "git reset HEAD <file>..." to unstage)

E deleted: PROJECTS.md
L&2$+0'#<# *&/+, "#9? 1?7 2$1#*?$) "#A8S$, H&>9 /'?") $& ,897C) ') ,+4) "#'$*#97#1&'?A.
M"I# 1? *)4&<+1&9? H&>9 $& 15) 4#4&97? >#<# 4# 8'4)"2+, 1? A&BS) O0*?A+2#1# 17489787 >H<#

1& A#O#AH<#3 #0:8= -f . -) I&E84 ))/0)"?, I#, 1&1&47%? 1?0&4"#1#A+ 1?4&9)"3 4&'?E, ."8
1?7 ") 1&0?2&97 4# 'BA"+, 8 $#A+ 1#'? ') A#5+$7 ,+$? 184'#19)'8 Git.

Q'C& "#*?2'& *8D, ."+ 1? A#59?1# I&E#D)S$) I*#,2$?, 1) 1,))<$? H&>9 + *# #D8> 47*)"$#*8=,
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0*#3$) 1748&97%? >#<# | 8'4)"2+. Q'C?A? 29#1&A?, 1? A#5)$) /&,&5&%$? /,)%)<$? H&>9 '&
422"+, 0*#$) ,897C) ") "#'S*#931&$? >#<# Git. -) A#D) ,+$? "#*?22'?A, I# 1? /1&,+9?

#27 A#A&S? A# 21#<# H&>9+ .gitignore $& 1?0&4"#1# 0*#8'4)"2+1&97, '&0*?"9&4 1)9?"?>
H&>9 5+*&9 D? "+0+ 2"#A0897#1&'?E H&>981 a. U#, 0) 4,2$?, 2"#*?2%$&>%)2. #0:863
--cached:

$ git rm --cached README

F? A#5)$) 0))4&1&$? "#A&'48 git rm  H&>9?, 47%)"$#*8= &# H&>9#18 WO#, C&9#'7?. -)
#I'&D&S6, I# 17 A#5)$) [*#,7$? 1#27 $&"):

$ git rm log/\*.log

PL*8$7 +1&<+ '& /1#*#$'+ O#E?9+ ( \) O#0))4+ *. FH#& "% E84'& &45) Git A&6 19&2)
ISP, C& U+ '& AHALSH" A# *#I"*2$$. C& '+ 1&CH= #HOH"?. -. "#A&'4& 174&9.6

128 H&>9?, I# A&3$7 .log *#/C?%)". $& ['&E#4.$72. 1 47%)"$#+8= logl . V,#, 1?7 A#5)$)
[54,7$7 1#27 $&"):

$ git rm \*~

- "#A&'4& 1?4&9.6 128 H&>9?, D?="&/17? /&"8'D+3%$72. '& ~

1"4#'30'(..4 O(@=)'

L& 184A8'+ 184 &<&$THE 8'C?E WJF, Git .1%# ') 2$)5?7$7 /& 0)*)2+1&".A H&>981. M"I# 1?
0))>A)'+6$) H&>9 + Git, '8."2E A)$&A&?E 0% :) ') ,+4) /,)))5)#. F$8A, Git 4#1#98
"AB$9?717>, $& A#5) 28A [*#/+A8$?, I# 0)*)>A)+1&". 184,+9#2. 15) 0829. 'T#<#RNRA?
O#1)*)AH2. 4# 172.19)". 0)*)2+1&". H&>981 $*#E? 08/'8C).

GHA+ 0%22+$'82$7 "#A&'4?  mv+ Git $HE? 20&'$)97D+6. M'I# 1?7 ,&5&69$) 0)*)>A)+1&$?
H&>9 + Git, 1?7 A#5)$) 12"#&$? [#27 $&"):

$ git mv <=;+; .;K?; .&?; .;K?;

8 1) I*#,2$7 I# 1&A $¥),&. L&20*&148, "I# 1? 1?2"#&69) 1#27 $&") 8 0#4217$)27 '& 2$&$+2,
17 0#,&D?$), I# Git 11&58&6, I# 0)*)>A)'+1&1 H&>9:

$ git mv README.md README

$ git status

On branch master

Your branch is up-to-date with 'origin/master".
Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)
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E renamed: README.md -> README
F$8A, ;) *81'#/'&D'# 1?7"#'&"3 $&"?E "#A&'4:

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

Git )/ 084"&MH#" *#/+A86, I# :) 0))>A)+1&". H&>9+ $#A+ )1&59?1#, D? 1?
0)%)>A)+189? H&>O $&", & # /& MHOHAH<HI "HA&'A? My Z47'& 48>2'& *8/'2:. 1 $#A+, I#
MV:) #4'& "HA&'A& |&AB2$7 $*THERNR:. "#A&'4& 82'+6 $897"2 49. [*+D'#2$8. (897C 1&59?71#,
I# 17 A#E)$) 12"#*22$&$? ,+47-"+ +$798$+ 49. 0))>A)'+1&". H&>9+ $& /*#,2$? add/rm
08/'8C), 4# /,)*)5)". "#A8$+.

"#"K=4$ )3,&#)P +&%),)

B829. $#<# ." 1? 2$1#*?79? 4)"897"& "#A8$81, &# ."l# 1? [*#,29? "9# *)0#/?$#*8. /
82'+3D#3 82%#*863 "#A8%$81, 1? '&0)1'# /&,&5&6%) 48/'&$?27, I# +9# 184,+1&9#2.. L&>,897C
AR<+$'T#3 +$?98%#3 49. (TH<# 6 "HA&'4& git log

-8 0%?7"98&47 1?"#*22$#1+3$7 4+5) 0*#2$2> 0*#)"$ 084 '&/1#3 “‘simplegit". U#, #$*?2A&$?
0> 0*#)"$, 1?7"#'&>$)
$ git clone https://github.com/schacon/simplegit-progit

M"I# 1? 1?"#&6$) gitlog + :7#A+ 0*#)"$8, 1? A&6$) 0#,&D?$? 1#27 '& "C$&9$:

$ git log

commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>

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

E changed the version number

commit 085bb3bch608e1e8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>

Date: Sat Mar 15 16:40:33 2008 -0700

E removed unnecessary test

commit al1lbef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>

Date: Sat Mar 15 10:31:28 2008 -0700

E first commit
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M"I# ') 0)*)4&$? SHA'H= #0:8= A#t "HA&'4? gitlog , 1#& 1?1)4) [*#,9)'8 "#A8$? *)0#/2$#*8.
+ IHSHAT  EMHO#<BDHA+  O#*.4"+RNR$#,$#, '&>'#18C8 "#A8%? ,+4+$7 0#'&/&'8
0)*C?A?. M" ,&D?9), :. "#A&'4& OH'&I+6 49. "#5'H<# "#ABS+ >#<# SHA-1 E)C, 8AD. $& OHCS+
&IBH*&, 4&$+ 18072+ $& 0#184#A9)". "#ABS+.

Q2'+6 1)97D)/") *8/'H#A&'S$S. #0:8> A# "HA&'A? git log  1#, 184#*&/?$? 28A) $), I# 1?
E#D)$). G+$ A? O*#4)A#'2$*+6A# 1&A '&>0#C?*)'8C8.

+5) "#*?2'#3 6 #0:8. -p D? --patch , I# 0#"&/+6 *8/'2:3 (17184 65=.) , &'<98>27"#3 patch),
0%21)2)'+ 0*? "#5'#A+ "#AS$8. F? $&"#5 A#5)$) #,A)5?$? "897"82$7 0#"&/&'?E /&07281
5+¥89+ '&0*?"9&4, 1?"#*?72$8$7 -2, I#, 0)%)<9.'+$? 92C) 41& #2$&"8 )9)A)'$?:

$ gitlog -p -2

commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>

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

E 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'
Espec = Gem::Specification.new do |s|

E s.platform = Gem:Platform::RUBY

E s.name = "simplegit"

- s.version = "0.1.0"

+ s.wersion = "0.1.1"

E s.author = "Scott Chacon"

E s.email = "schacon@gee-mail.com"

E s.summary = "A simple gem for using Git in Ruby code."

commit 085bb3bch608e1e8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

E removed unnecessary test

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index a0a60ae..47c6340 100644

--- a/lib/simplegit.rb

+++ b/lib/simplegit.rb

@@ -18,8 +18,3 @@ class SimpleGit

E end

Eend
-if $0 == __ FILE_
- git = SimpleGit.new
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- puts git.show
-end

- #0:8. O#"&/+6 $+ 2&A+ 8'H#*A&:83 $& ) /A8'? 184*&/+ 0829. "#5'H<# )9)A)'$+. -) 4+5)

"R 49, 0)¥)<0.4+ "HA+ & # CL24"#<# 0)%)<0.4+ I# 28&OH2. O*#$.<HA 4)"897"#E "#AS$81,

I# =E 4#4&1 2081*#,85'?". F? A#5)$) $&"#5 12"#22$&$? *.4 0842+A"#17E #0:8> / git log
L&O*?"984, ."I# 17 ,&58&6$) 0#,&D?$? 4)l# 2"##D)'+ 2$8$22$2"+ 49. "H5'H<# "#ABS+ 1?

A#5)$) 2"#*22$8$227 #0:863  --stat

$ git log --stat

commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>

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

E changed the version number

ERakefile | 2 +-
E1 file changed, 1 insertion(+), 1 deletion(-)

commit 085bb3bcb608e1e8451d4b2432f8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

E removed unnecessary test

Elib/simplegit.rb | 5 -----
E1 file changed, 5 deletions(-)

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

E first commit

EREADME | 6 ++++++

ERakefile | 23 +++++++++++++++H++ 4
Elib/simplegit.ro | 25 +++++++++++++++++++++++++
E3 files changed, 54 insertions(+)

M" ,&D7?9), #0:8. --stat 4*+"+6 084 "#5'?A "#A8SHA 20?2#" /A8')'?E H&>981, 2"897"? H&>981
FO# [AB)'#, 2"897"? *.4"81 + "#5'HA+ H&>98 +9# A#A&'# $& 174&9)#. G&'#5 1?74&6
0842+A#" 8'H#*A&:8= '&0*?"8"8.

Q'C& 48>2'# "#*?2'& #0:8. ) --pretty . -. #0:8. /A8'36 1?184RNR184# *&5&6 >#<# 1 8'CHA+
H#*A&$8. F&A 4#2%+0'8 4)"897"& 1,+4#1&'?E #0:8> H#*A&$+ KO:8. oneline 4*+"+6 "#5)'
"HABS 1 #47?' * A" |# "#FO2'H, "I# 1? 4?179)27 '& ,&<&$# "#AB$81. L& 4#4&$H", #0:8= short,

full  $& fuller O0#'&/+3$7 1?2184 0*?,9?/# 1 $&"#A+ 5 H#*A&$8, &9) /A)C+3%7 D?
1,897C+3%$7 "897"82%7 8'H#*A&:8=, 1840#184'#:
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$ git log --pretty=oneline

ca82a6dff817ec66f44342007202690a93763949 changed the version number
085bb3bch608e1e8451d4b2432f8echbe6306e7e7 removed unnecessary test
allbef06a3f659402fe7563abf99ad00de2209e6 first commit

L&>:8"&18C& #0:8. :)

format, I# 4#/1#9.6 1&A 1?/'&D?$? 218> 19&2'?> H#*A&$ 171#4+. -)

H2H,971# "HO2H, I 12 <)')*+6$) 17184 49. *#/ #*+ O*H<*QAH3, &45) 1? AH#5)$) .1'#
1"&/&$? HHALS, $& 17 ,+4)$) ['&$?, 1# 18' ") IAB'?$72. + '&2$+0'?E 1)*28.E Git:

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

ca82a6d - Scott Chacon, 6 years ago : changed the version number
085bh3b - Scott Chacon, 6 years ago : removed unnecessary test
allbefO - Scott Chacon, 6 years ago : first commit

J#*?2'8 #0:8= 49.
format.

git log --pretty=format

Table 1. J'&)8*+ "42+# %63 git log --pretty=format

KO0:8.
%H

%h
%T
%t
%P
%p
%an
%ae

%ad

Y%ar
%cn
%ce
%cd
%cr

%s

F&A A#5) 2$&$7? :8"&1# 1 D#A+ *8/'?:. A85

5;:ll&ll>

#0?2+6 4)."8 '&>"#*?2'8C8 #0:8=, ."8 0*?>A&6

K0?2 F21#4+
0)C "#A8%+

I"##D)'?2> E)C "#A8%+
0)C 4)%)1&

I"#*#D)'?> E)C 4)*)1&
0)C? ,&$7"81

I"#*#D)'8 E)C? ,&$7"81
QAOD. &1$#*&

BH#C$#1& 84*)28& &1$#*&

&P& &ISH*& (HH#*A&S$ 1*&E#1+6 #0:83
--date=option)

F8A#2'& 4858 &1$H*&

QAD. "#*22$+18&D&, I# 2$1#+21 "#ABS
BHC$H#1& &4*)2& HB"28$H#*&

838 H8"28$#*&

F84'#2'& 4858 HB"28$#*&

G)A&

$& =;"&2-> ">+=' . V1$#* 1) 934?'&,

I# 20#D&S"+ [*#,29& *# #$+, $#48 " H8"2&$#*RNR:) 9347'&, ."& 1#2$&"6 /&2$H2+189& *# #$+.
K$5), ."I# 17 1840%&179? 9&$"+ 4# 0%#)'$+ $& #47?' | 0#<*&A8B2$81 .4*& &2%#2+6 ==, 1?
#,241& +4)$) [<@A&'BRNR1? " &1$#*, & O*#<*&AB2$ .4*& " $1#*):7 "#A8S+ N? 897C) 0% 1)
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O#<#L#*?AH# + T#/0#489)' 7> Git

K0:8= oneline 8format #2#,9?1# "#*?2'8 | 8'C#3 #0:863 log, I# '&/?1&6%$72. --graph . -. #0:8.
A#48&6 A&Y9)'7"?> <&*'?> ASCII <*&H, I# 0#"&/+6 82$#*83 1&C7E <89#" $& /9?1&'7:

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

* 2d3acf9 ignore errors from SIGCHLD on trap

* 5e3eell Merge branch 'master' of git://github.com/dustin/grit
I\

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

* | 5209431 add timeout protection to grit

* | €1193f8 support for heads with slashes in them

|/

* d6016bc require time for xmlschema

* 11d191e Merge branch 'defunkt into local

5> $?20 1?1#4+ 2$&') :8"&18C7?A, "#9? A? +4)A# *#/0#184&$? O*# <89"? $& /9?7$$. +
'&2$+0'#A+ *#/4898.

) $897"2 4)'897"& O*2$?E #0:8> H#*A&S+ 171#4+ git log RNR=E '&&<&S$# ,897C).
TH#I0#12345)'8 #0:8=  git log '&1#4?$7 #0:8=, 0*# ."8 A? 15) *#/0#18489?, $& 4)."8 8'C8
*#I0#12345)'8 #0:8= HH*A&S+ I# AHS+$T +$? "#22'2A2, | O#.2')".A SH<#, " 1#7?

IA8'33$7 12184 "#A&'4? log.

Table 2. H"04";8C%(-*+ "42+# git log

E:C)4 E:23
-p B#'&/+6 /A8'? H&>981 "#5'#<# "#A8S$+
--stat B#"&/+6 2$8$22$?"+ /A8')'?E H&>981 49. "#5'#<# "#A8%+.
--shortstat F84#,*8&58&6 $897"? *.4#" IA8'?/12$&1"?/1?4&9)". | #0:8= --stat.
--name-only B#'&/+6 2072#" IA8'")'?E H&>981 0829. 8'H#*A&:8= 0*# "#A8$.
--name-status B#"&/+6 2072#" IA8")'?E H&>981 / 8'H#*A&:863

AHA&'HIIA') #I124&9)'#.

--abbrev-commit B#"&/+6 $897"? 0)*C8 4)"897"& 2?A1#981 SHA-1 2+A? /&A82$7 +28E 40.

--relative-date F84#,*&5&6 4&$+ + 184'#2'#A+ H#*A&S8 ('&0*?"9&4, "2 $75'. $#HA+")
1&A8B2$7 1?"#*?22$&". O#L'H<# HH#*A&S+ 4&$7.

--graph F84#,*&5&6 ASCII <*&H 82%#*8= <89#" $& /971&'7 0#*.4 /8 /1?D&>'?A
1?21#4#A.

--pretty B#"'&/+6 "#A8%$? 1 &97$)*'&$?1'#A+ H#*A&$8. N#59718 /'&D)".. online,

short, full, fuller $& format (."#A+ /&4&6%) 218> 19&2'?> HH#*A&S).

--oneline I"#*<#D)". 49. #0:8> --pretty=oneline --abbrev-commit
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E1%"H"..4 '2'&$0 HO#.(=0

L& AHARSH" A#t #0:8>, I# "#'$#933$7 HH*ALS 1?1#4+, git log  $&"#5 0*?>A&6 4)'897"&
"Wk2'0> # A)5+1897'7E #0:8>RNR$#,$# #0:8>, I# 4#/1#9.357 18A O#'&/+18&$? $897"?
084A'#57'+ "#A8$81. F? 15) ,&D?9? #4'+ $&"+ #0:83: -2, I# 184#,*8&5&6 $897"? #2$&"8 41&
"HABS?. L&20%&148, 1?7 AHE)$) 12'#*22$&$?  -<n>, 4) n :) ,+47-") :80) D?29#, 1#, O#"'&/&S$?
#2$8"8 N "#AB$81. KA'&" '&1*.4 D? 1? +4)$) 1?"#*22$#1+1&$? :) D&2$#, &45) Git /&/1?D&>
0)%)4&6 1)27 218> 17184 0)*)<9.4&D+, #$5) 17 ,&D?$) $897"? #4'+ 2$#*8"+ 5++&9+ /& *&/.

F$8A, #0:8= #,A)5)". O# D&2+ $&"8 ." --since (184) $&--until  (4#) 4+5) "#+22'8. L&0*?"9&4,
| HAG'A& #EFPAS 2072#" "HABSS1 /& #2$&"8 41& $75'8:

$ git log --since=2.weeks

"HA&'A& 0%&:36 | *8/#A&'8$?A? H#*A&S&A?RNR1? A#5)$) /&4&$? S$#D'+ 4&$+,
'&0*?"9&4  "1991-08-24", D? 184'#2'+ 4&%$+, '&0*?"9&4 "2 years 1 day 3 minutes ago”

F? $&"#5 A#5)$) 1842831&$? 2072#" "#A8$81, I# 1840#184&3%7 ."#A+27 "*?$)*83 O#C+"+.
KO:8. --author 4#/1#9.6 1&A 184,7*&$? 0# /&4A&'#A+ &1$#*+, & #0:8. --grep 4#/1#9.6 1&A
C+"&$? "93D#18 29#1& 1 0#184#A9)".E "#A8$81.

You can specify more than one instance of both the --author and --grep search
criteria, which will limit the commit output to commits that match any of the
--author patterns and any of the --grep patterns; however, adding the --all-match
option further limits the output to just those commits that match all --grep
patterns. F? A#5)$) 4#4&%$? ,897C '85 #4'+ 0#C+"#1+ #0:83 --author $& --
grep. G#48 17184 ,+4) #,A)5)'# $?A? "#A8$&A?, I# 1840#1848&3%7 ['%9-3.">" |/
C&,9#'81 --author D? ['%9-3.">' | C&,9#81 --grep . F$8A, ."I# 4#4&$? #0:83
--all-match , $# ,+4) O#'&&# 9?C) $8 "#A8%7?, I# 1840#184&3%7 '8+>
C&,9#'&A --grep .

Q'C& 48>2'# "#*?2'& #0:8. -S (YH#*A&I7'# 184#A& 084 '&/1#3 "?*"&" (pickaxe)) 0*?>A&6
*A#" $& 184#,*&5&6 97C) $8 "#A8%$?, I# /A8?9? "897"82%7 1E#AL)7 TH#H<# *4"& + /A82%
H&>981. L&O*?"9&4, ."I# 1?7 ,&5&6%) /'&>$? #2$&"8> "#A8%, I# 4#4&1 D? 1?4&97?1
0#279&". '& 0)1'+ H+":83, 1&A 1&*$# 17"9?7"&$7?:

$ git log -S function_name

K2$&". 48>2'# "#22'& #0:8., ."+ A#5'& 0)*)4&$? 4# gitlog RNR:) C9.E. M"I# 1? /&/'&D?$)
47%)'$#*83 & # 8AO. H&>9+, 17 A#5)$) #,A)5?$? 17184 4# "#A8$81, I# /A8'31897? :8 H&>9?.
1) 181547 #2$&". #0:8. $& /&/1?D&> 0)*)4 )3 2$&19.$7 0#418>'?> 4)H82 ( ~-) I,

1844897%? C9.E? 184 #0:8>.

S KO0:8= 49. #A)5)". 1?21#4+ git log A? 0)Y)98D?9? :8 $& ) 4)'897"& 8'C?E
*#/0#12345)'2E #0:8> 49. 4#184"2.

Table 3. K42+# %63 "/>-(-**3 ;);"%' git log
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E:C)4

-<n>

--since , --after

--until , --before
--author
--committer
--grep

-S

E:23
B#"&/&$? $897"? #2$&"8 n "#A8%$81

K,A)52$?27 "#ABS&A?, I# ,+9? 2$1#%)'8 0829. 0)*)4&'#=
48$?.

K,A)52$227 "#ABS&A?, I# ,+9? 2$1#*)'8 4# 0)*)4&H= 48$7.

B#"&/&$? $897"? $8 "#A8$?, &1$#* ."?E /,8<&6$72. 8/
0):)4&?A.

B#'&/&$? $897"? $8 "#AB8S$?, H8"2&$#* ."?E /,8<&6$72. 8/
0)%)4&'?2A

B#'&/&$? $897"? $8 "#A8S$?, O#184#A9)". ."?E A82$7$7

* 44",

B#"'&/&$? $897"? $8 "#A8%$?, 1 ."?E 4#48&97 & # 17489797
* 4", 1# AB2$7?$7 0)*)4&'?> * 44"

L&O*?"98&4, "I# 1?7 ,&586%) 0#,&D?$?, 1 ."7E "#ASS$&E ,+97 /A8)'S $)2$#18 H&>9? 1 "#48 Git,
I# ,+9? /)%5)'8 Junio Hamano + 5#1$'8 2008 *#'+ 8 ') 6 "#AS$&A? /9?7$$., 1?7 A#5)$)

1?7"#'&$? $&"+ "HA&'4+:

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

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

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

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

f563754 - demonstrate breakage of detached checkout with symbolic link HEAD
d1a43f2 - reset --hard/read-tree --reset -u: remove unmerged new paths
51a94af - Fix "checkout --track -b newbranch” on detached HEAD

bOadl11e - pull: allow "git pull origin $something:$current_branch" into an unborn

branch

P 0*?,9?/%# 40000
I&A#1#9T'.3$7 ?A "*?$)*8.A.

"#A8$81 1 82%#*8= "#4+ Git, . "#A&'4& 184#,*&5&6 $897"? 6, I#

L&)F";5%+3 ">+=+; 06)==3
P&I)5S# 184 O%)2+ *##$? + 1&CHA+ 2E#1?18, :89"#A A#59?1#, I#

D?A&9?> 1842#%#" "#AB8$81 + 1&C8> 82%#*8= 6 9?C) "#A8B&A? /97%$., I#

/&/1?D&> ") A823.37 :8"&1#= 8'H#*A&:8=. U#, 1#'7? ') /&2A8D+1&9? 1?7184
82%#*8= 5+*'&9+, O*#2$# 4#4&>9%) #0:83  --no-merges.

*+(30'(.4 #'5"@

S +47-"2> AHAY'S, 1?7 AH#5)$) /&,&5&$? 1#27 2'&2+18$?. G+$, A? *#/<9.)A# 4)'897"&
&IH1?E +$798% 49. 2"82+1&". IAS', 1# 17 [*#,29?. (+47$) #,)*)5'?2A?, &45) 1? ') /&1547
1 /A#8 2"8&2+18$? 4)."8 | 17E 2"&2+1&'7. -) #4'& | ') &<&S$THE 489.'#", 4) Git A#5) 1$*8$2$?

1&C+ 0*&:3, ."I# 1?7 0#A?97$)27.
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K4") | *#/0#12345)"?E 2"&2+1&'7 184,+1&6$72., "#9? 1? [*#,79? "#A8$ /&*&'#, A#59?1#
1&,+9? 4A#4&$? 4)."8 H&>9?, &# 17? /802+1&9? O0O#184#A9)". "#A8%+ M'"I# 1? E#D)3$)
0)*)*#,2$? :)> "#A8S$, 1)2$? 4# 'TH<# A#4&$'#18 /A8, I# O*# '?E 1? /&,+9?, $#
0*#8'4)"2+>%) =E $& 2$1#*8$7 "#A8S '&'#1# |& AHOH#AH<#3 #0:8= --amend

$ git commit --amend

- "HA&'A& )Y) 1&C 8'4)"2 $& 12"#*22$H#1+6 SH<# 49. "#ABS+ M'I# 17 '8D#<# ') /A8'29? /
HOS&'TH<H# "HABS+ (&0*2'98&4, 1? 1?2"#+6%$) 3 "HA&4+ 184*&/+ 0829. O#O)*)A'TH<#
"HABSH), $# 1&C /'BAH" +47 17<0.48$? $&" 2&AH, $& 12) I# 1? AH#5)$) I#,7$?RNR:) /A8'?7$?
O#184#A9)". "#ABS+.

PO.17$72. 15) ['&>H#A?> *)A&"$H* OH#L184#AQ)". "#ABS+ O*#$) 1 'THA+ 15) A82$7$72.
O#184#A9)". 1&CH<# OHO))ATH<# "#A8S+ F? A#5)$) 184%)4&<+1&$? O#184#A9)". ."
181547, $897"2 1#%# 0)¥)0?C) 1&C 0#0)*)4'8> "#A8S.

L&O*?"9&4, ."# 17 [*#,29? "#ASS, & O#SBA /,&<'+9?, I# /&,+9? A#4&$? ."827 IA8'? + H&>98,
"8 A&3ST OHS*&0?$? A# TH<# "HASS+ 1?2 AHE)$) /*#,2$? $&"

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

S 0842+A"+ 1? #$*?A&63) 64?7'2> "#ABSRNR4A*+<?> "#A8S$ /&A8'?$7 *)[+97$&$? 0)*CH<#.

F&5971# *#/+A8%?, I# 084 D&2 1?0*&19)". #2P&"7#H<# "#A8%+ 1? )
IA8'36%)  >#H<#,& 05>+*C<=- ‘& 89"#1?$#  '#17>,  0#980C)'7?>
"#ABSRNRO*?,2*869) | 4#*#<? 2$&*?> "#A8$ $& 2$&17%) '& >#<# A82:) '#1?2>. S
*/+97$8$8, 0#0)*)4'8> "#ASS '8,? '8"#97? ') 82'+1&1, 8 >H<# ') ,+4) 124'# 1
82%#*8= 2E#17?1&.

KD)1?24'#, 1?0*&19)". "#A8$81 4&6 A#59?2182$7 *#,7$? 4*8,'8 0#980C)".
HO$&'TH<# "HABS+ > ') [&2ABD+1&$? 82$#°83 2E#1?1& O#184#A9)".A?
"HAB$SL '& "C$&I$ X&G, K;:0? (&(=) F;G" /) '847"#, 120*&171 #4*+" 1
HOSR THA+ "#ABSS".

92=05(..4 O(@=( < ).$"+30

L&2$+0'8 418 2)":8= 0#"&5+$7, I# *#,7$? /8 /A8'? 1 8'4)"28 $& *#,#D8> $):8. X&*'# $), I#
"HAK'A&, "+ 1? 1?7"#*?2$#1+69%) 49. 1?/'&D)". 2$&$+2+ ?E 41#E #,9&2%)>, $&"#5 '&<&4+6
1&A, " 2"&2+1&$? IA8'? 1 '?E. L&0*?"9&4, 0*?0+2$8A#, I# 1? [A8'?9? 41& H&>9? $& E#D)$)

1))<$? =E + 41#E #"*)A?E /A8'&E, 0*#$) 1?0&4"#1# '&,*&9? git add * $& 0*#8'4)"2+1&9? =E
#H#E. M" 1?7 A#5)$) 1?79+D?3$? #4?' | '?E? J#HA&'4& git status  '&<&4+6 1&A:

$ git add *

$ git status

a7



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

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

T T

B*.A# 084 $)"2$#A "Changes to be committed" (K*E.), M& :0(- K:-+-B-.&), .;A)<;.& "use "git
reset HEAD <file>E to unstage" (2"#*?2$&>$)27 git reset HEAD <file>E  I#, 1?9+D?$?) K$5),
2"#*22$&>AH2. 1863 0#*&4#3, I#, 1?79+D?$? H&>9 CONTRIBUTING.md

$ git reset HEAD CONTRIBUTING.md
Unstaged changes after reset:

M CONTRIBUTING.md

$ git status

On branch master

Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

E renamed: README.md -> README

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

E modified: CONTRIBUTING.md

JHA&'A& $HHE? 421'&, 0*#$) 0%&:36. Y&>9 CONTRIBUTING /A8)'?> &9) )8'4)"2#1&'?>.

JHA&'A& gt reset 8 20%&148 >"(-  +$7 '),)I0)D'H3, #2#,971# *&IHA |
| #0:863 --hard . F$8A, 1 #072&#A+ 171) 12084"+ HE&>9 + *##D8> $):8 )
IAB'36$72. 5#A'2A D?'#A, $#5 1#& 184'#2'# )/0)D'&.

B#'? 1# 1)> A&<8D'?> 1?7"97" :) 12), I# 1&A $%),& /'&$? O*# "HA&'4+ git reset . N?

*#HI0#18AH '&,&<&$# 4#"9&4'8C) O*# reset $& ." SH<# 1?2"#*72$#1+1&$? |#, *#,2$? 48>2'#
:8"&18 *)D8 + S2184#A9)". 2"?4&". (reset)

*+(30'(..4 <%). 0 <%).".&%0 O(@=)

T&O$HA 1? 1?2*8C7?97?, I# 128 [AB'? 4# H&>9+ CONTRIBUTIGRNIR/&>18? M" =E 9)<'#
2"&2+1&$?RNRO#1)*+$? H&>9 4# 2$&'+, 1 ."#A+ 18' ,+1 084 D&2 1&CH<# #2$&"T#<# "#A8S+ (&,#
") 1&CH<#, ,&>4+5) ." 1? >H<# #$*?A&9?)? L& 1&2%., git status  *#/0#184&6 1&A 8 0*# :). S

1?1#48 #2$&"TH#H<# 0¥?"9&4+, )8'4)"2#1&'& #,9&2$7 17<9.4&6 $&"

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

G+$ D8$"# *#/0#18483$7, ." 2"8&2+1&$? 1&C8 /A8'?. ($9)$8> *.4#" 0)*)"9&4&6$72. (?)1&+)<=;G=-
"git checkoutRNR<file>E" M&: <1;<0?;=) K*E.) 0 2,JEG +&&/EG ()+-1=&+ES) ) G&" 8 [*#,2A#:

$ git checkout -- CONTRIBUTING.md

$ git status

On branch master

Changes to be committed:

E (use "git reset HEAD <file>..." to unstage)

E renamed: README.md -> README

M" 1?2 ,&D?$), 1&C?E /A8' ,897C) )A&.

B&A\.$&>$), "#A&4&  git checkoutRNR<F;G'> '))/0)D'&. (+47-"8 [*#,9)'8
4 IA8'? I'?"9?RNRGit 0*#2$# 2'#0831&1 8'C?> H&>9 O#1)*E '?E. L8"#9? )

12"#22$#1+>$) 13 "HA&A+ I + 182 )A& &2#93$'#= 10)1')#29$8, I#

> H&>9 1&A ') 0#$*8,)"

M'I# 1?2 ,&5&6$) /,)%)<$? /*#,9)8 IA8'? 4# H&>9+ O0*#$) 1&A "#,E84'# =E $?AD&2#1#
0%2,*&$?, A? *#/0#18A¥ 04 E#1&". $& <89"? 1 X&9+5)". 1 git ;) /&I1?D&> "*&I8 |&2#,?.

B&AD.$&>$), 12) 0/-&(-*- ; .">+=5F Git A&>5) /&154?7 A#5) +$? 184'#19)#. L&18$7
"HAB$? + 174&9)'7E <89"&E D? "#A8%$?, 0))0?72&'8 /& AHOHAH<H3 —-amend A#5+$7 +$?
184'#19)'8 (4?18$72. F84'#19)". 4&'7E 1849. 184'#19)". 4&'?E). K4'&", +47-I# 1$*&D)")

A4 "HABS+ 12 '&1*.4 D? "#9?27 1) *&/ O#,&D?$).

9<(6%&$)4 < )$$(=".2%2 3M&2N(%2

P&A49. 20810%&:8 / +47-"?A O*#6"$H#A Git, 1&A #,E84# /'&$?, ." ")*+1&$? 184489)'?2A?
2E#171&A?. F84489)'8 2E#1?I&RNR:) 1)*28= 1&CH<# 0*#6"$+ 1# *#/$&CH1&'S 1 Q'$)*)$8, & #
4)27 + A¥)58. [E A#5) +$? 4)'897"&, "#5') 1&/17D&> &# $897"? 49. D?$&"., &# 49.

D?$&". $& /A8 10810%&:. | 8'C?A? 172A&<&6 ")*+1&". :?A? 1844&9)?A? 2E#1?I&A?,

'€42729&". ( pushing) $& 2$.<+1&". ( pulling ) 4&7?E 4# $& / '?E, "#9? 1?2 E#D)$) /*#,7$?
1)2#". J)*+1&". 184489)?2A? 2E#1?I&A? O#$¥),+6 ['&'7 O*# A#4&1&". 1844&9)?E

2E#121, 129+D)". 2E#17?I, I# ,897C) ') 0#$*8,'8, ")*+1&". *8/#A&'8$'?2A? 18448&9)'?2A?

<89"&A? $& 1?7/'&D)". 2$)52$? /& '?A? D? '8, 8 ,&<&$# 8'CH<#. S :8> 2)":8=, A? 0*#>4)A# 8

1A8". ")*+18&". 184489)'?2A? 2E#1?I&A?.

M+%%56-*+ 8F";)B5 >"('=9 &"0=5I";";5=)83 *5 ;5I+$ 6".569*+$ >5I)*+.

-89"#A A#59?1#, I# 1?7 0*&31&$?A)$) / ?E((;-)*" <D&?)M-*, M&,
G<A+?(E, *E<=)=C<@ .; =EG <*- *J).E, M& ?) K; .-> A+0>|=-. Y'&?&
1844&9)'?>" ") #,#1\./"#1# #/'&D&6, 1# 2E#17?I) /,)*8<&6$72. 4)27 1 A)*)58

D? Q'$)*)$8RNR9?C) I# 1#'# 4)84). FI&6A#48. | $&"?2A 1844&9)7A
2E#1?1)A 12) #4'# 1"93D&$?A) /1?D'8 #0)*&:8= push pull 8fetch RNR." 8 /
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,+47-"?A 8'C?A 1844&9)?A 2E#1?1)A.

>2'29%6&37 .('(L) 3M&'2N(

U#, O#,&D?$?, ."8 1844&9)'8 2)*1)*& 1? '&9&C$+1897, 1?7 A#5)$) 12"HE&S? "HA&'4A+ git
remote. F#'& 121#42$7 2072#" "#*#$"2E 8A) "#5'H<# 1844&9)#<# 2E#1?1&, .") 1? /&4&97.
M'I# 17 #$*?A8&97 21#6 2E#17?1) "O#'+1&".A, 1? A&6$) O#,&D?$? E#D& origin RNR$&") 8AD.

Git 4&6 2)*1)*+, [ "#<# 1? [*#,29? "O#"

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

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

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

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

Checking connectivity... done.

$ cd ticgit

$ git remote

origin

F? $&"#5 A#5)$) 4&$? #0:83 -v, ."& 0#"&5) 1&A 0#2?9&"., ."8 Git /,)*8<&6 $& 1?"#*?2$#1+6
0*? D?$&"8 $& /&0?28 4# :TH#<# 2E#1?1&:

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

M"I# + 1&2 ,897C '85 #4') 1844&9)") 2E#1?l1), :. "#A&'4& #0?2+6 =E +28. L&0*?"9&4,
2E#17?1) | 4)"897"#A& 1844&9)?A? 2E#1?I&A? 49. *##3? | ,&<&$7A& 2081*#,8%7?"&A?
A#5) 17<9.4&%$? $&".

$ cd grit

$ git remote -v

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

-) #/'&D&6, 1# A? A#S)AH #$?A+18&$7? ( pull ) 1)2"? | +47-"#<# | :?E "#*?2$+1&D81 4#1#98
9)<"#. N? $&"#5 A#S)A#H A&$? 4#/189 '& '&4279&". IA8' 4# "?E#27 | '?E, E#D A? > )
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AH#B)A# TH<# $+$ 1?/'&D?$7.

P&11&5$), 1# 8 2E#1?1& 1?"#*?2$#1+3%7 *8/'#A&'8$'8 O*#$#"'#9?. N? ,897C) 0*# :)
Of<#1#?2A# 1 K$*?A&L". Git'& 2)*1)*8

>&$('(..4 )$$(=".2M 3M&'2N

N? /<&4+189? 8 '&18$7 O*#4)A#2$*+189?, ." "#A&'4& git clone ').1'% 4#48&6 1844&9))
2E#121)  origin . G+$ *#/"&5)A# ." A#4&S$? '#1) 1844&9)) 2E#1?1) .1'#. U#, 4#4&$? '#1)
1844&9)) Git 2E#1?1) 084 /&4&?A 8AD.A, '& .") 1? A#5E)$) 0)<"# 0#279&$727, 1?7"#&>$) git

remote add <E*O@> <A&<)";..@>

$ git remote

origin

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

origin https://github.com/schacontticgit (fetch)

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

pb https://github.com/paulboonefticgit (fetch)

pb https://github.com/paulboonefticgit (push)

G)0)* 17 AHE)$) 12"#+72$&$? *.4#" pb 1 "HA&A'HA+ *4"+ |&AB2$T O#1'#<# 0#279&"..
L&O*?"9&4, ."I# 1? E#D)$) /4#,+$? ( fetch ) +23 8'H#*A&:83, .") 6 1 B#9&, 0*#$) == A& +
1&CHA+ 2E#1718, 17 A#5)$) 12"#&$? git fetch pb

$ git fetch pb

remote: Counting objects: 43, done.

remote: Compressing objects: 100% (36/36), done.
remote: Total 43 (delta 10), reused 31 (delta 5)
Unpacking objects: 100% (43/43), done.

From https://github.com/paulboone/ticgit

E* [new branch]  master -> pb/master

E* [new branch] ticgit -> pbl/ticgit

X89"& master B#9& $)0)* 4#2$+0'& 9#"&97'# ." pb/masterRNR1? A#5)$) /9?7$? == | #4'863 /
1&C?E <89#", & # [*#,2$? | )= 9#"'&97'+ <89"+, ."I# E#D)$) #<9.'+$? ==. (N? *#/0#18A# I#
$&") <89"? $& " "?A? "#*?2$+1&$?2. '&,&<&$# 4#'9&4'8C) 1 X&9+5)". 1 git J)

F$&10,4 ( fetching ),(3,4K0'(.4 (  pulling ) <'(L2M $$(=".2M 3M&2N
M" 1?7 I#>'# O#,&D?9?, I#, #$*?A&$? 4&'8 /| 1&C?E 1844&9)'?E 0*#6"$81, 1? A#5)$)
1?2"#'&$7:

$ git fetch <remote>

- "HA&'A& [&E#HA?S$T '& 184489)' 7> 0*#6"$ $& /&,7*&6 /184%7? +28 4&'8, "#$*?E + 1&2 4#28 ")A&.
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B829. :7#<#, + 1&2 ,+4+$7 O0#279&". '& 128 <89"? | $#<# 2E#1?1&, ."8 1? A#5)$) /971&$? & #
#<9.4&$? 1 ,+47-."?> D&2.

M"I# 17 [*#,29? "O#' 2E#1?1&, "#A&'4& &1$#HA&S?D'# 4#4&6 1) 1844&9)) 2E#17?1) 084 8AO.A

“origin". Z=B-, "git fetch origin [A#,+18&6 ,+47-."+ '#1+ 0*&:3, I# == 1?"9&97? '& $#> 2)*1)*
0829. $#<#, ." 1?7 [*#,29? >#H<# " (& # 1#23&"6 #$*?A+1&97 [A8'? | 'TH#<#). F&59?71#
1&+1&57%?, # "#A&'4& git fetch 9?C) /&1&'$&5+6 4&'8 4A# 1&CH<# 9I#H"&IT'H<H

2E#1?1&RNR1#& &1$#A&S?D'# ') /9?1&6 =E | 1&C#3 *##$#3, $& ") IA8'36 1&C+ O#$#D'+
0*&:3. F&A ,+4) O#$*8,'# 1*+D'+ == /97$?, "#9? 1?7 ,+4)3$) <#$#18.

M"I# 1&C& OH#$HD'& <89"& '&9&CHH1&'& 2$)57$? /& 184489)#3 <89"#3 (4#'9&4'8C) 1
'€2$+0'8> 2)"8= $&  X&9+5)". 1 git ), 1?7 AH#5)$) 1?'#&S$S? "#A&'4+ git pull 1%,
SISHALS?DH #$*72A&S? /AS'? $& /97$7 184489)'+ <89"+ 4# 1&CH= O#$HD'H#= <89"72. 1) AH5)
+$? 9)<C?A $& /*+D'SC?A A)$#AH#A 49. 182. G& "#A&'4& git clone  &I$#A&S?D'# '&9&CSH1+6
1&C+ OH#'&IT'+ <89"+  master 2$)57$? /& 1844&9)#3 <B89"#3 master (E#D& 1#& A#5)
'©I?21&$727 8 O# S'CHA+) '& 1844&9)#A+ 2)*1)*8, | "#<# 1?2 [*#,297 "O#. F?"#&". git
pull /&/17D&> [4#+18&6 A&'S | 2)¥1)%+, | "#<# 12 [*#,29? "O#, $& '&A&<&6$72. /97$? =E |

HAHA, ‘&4 "?A 17 [8&*&] 0%8:363).

B#D?'&3D? / 1)*28= Git 2.27 8 1?I),  git pull  O#1)*$&$?A) 0#0)*)45)".,
Ul# 08&*&A)$*  pull.rebase ') 12$&'#19)#. Git 0#0)*)45&$?A) 1&2 4H#OH'?
171) 12$&#12$) /'&D)". 49. :TH<# 0&*&A)$*+.

M"I# 17 0#$*),+6$) $?0#1+ 0#1)48"+ 184 Git (0)*)AHSE"., ."I# A#59?1),

&# 5 281#*)". "#A8%+ [97$3.), 1?"#'&>$) "#HA&'4+: git config --global
pull.rebase "false"

M"I# 1? ,&5&63%) 0)*),&/#1+1&$?, "#9? 2$.<+63%) /A8'?: git config --global
pull.rebase "true"

Q($32=(..4 <%). $& "(L2M )$$(=".2M 3M&'2N

J#9? 1? 4#1)9? 218> 0*#6"$ 4# 2$&'+, I# E#D)$) '?A 0#4897$227, 1&A $*),& '&4829&$7 ( push)
1&C8 /A8'? '&<#*+ ( upstream). -) *#,2$72. 0*#2$#3 "HA&'A#3: git push <.;K?; <D&?)M;> <.;K?;
NE'1)>. M"I# 1? ,&5&6$) 17"9&2$? 21#3 <89"+ master 4# 1&C#<# 2)*1)*+ origin ("9#'+1&".
1&11?7D&> '&9&C$#1+6 #,741& 8A)'8 49. 1&2 &1$#A&S$?D'H), 17 A#5)$) 1?"#'&$? '&2$+0") 49.

'&4279&". 128E [*#,9)'?E "#A8381 4# 2)*1)*&:

$ git push origin master

- "HA&'A& 20%8&:36 $897"? 1 *&/8, "I# 17 [*#,29? "O#' | 2)*1)*+, 4# H<# + 182 6 A#2$+0

'8 18072, $& 'SESH# ') ##1931&1 >#<# 0829. TH<#. M'I# E$H27 8'C?> /#7211 "9# $&
'Q4829&1 1427 '&I&4 0))4 1&A?, 1&C8> 20*#,8 +4) 20+C'# 184A#10)#. F&A 4#1)4)$72.
20)*C+ #$*?7A&S$? =E'3 0%&:3 > 1,+4+18&$? == 4# 1&CH= 4# $H<#, " 18&A A#/1#9.$7 '&4829&$?
21#= IA8'2. ;#'9&4'SC) 0*# '&4229&". A8’ 4# 184489)'7E 2)*1)*81 + X&9+5)". 1 git
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EK=4$(..4 )$$(=".&K& 3M&'2N(

M"I# 1?7 ,&5&6$) ,897C) 48/'&$?27 O*# #'%)A) 1844&9)) 2E#1?1), 1? AH5)$) 1?7"#+22$&$?
"HA&'A+  git remote show <..K?: <D&?)M;> . M"I# 17 1?7"#&6$) :3 "#A&'4+ | #*)A?A 8AD.A,
'€0*?"9&4  origin , 1? #$*?2A&6$) I#27 '& "C$&I$:

$ git remote show origin

* remote origin

E Fetch URL: https://github.com/schacon/ticgit
E Push URL: https://github.com/schacon/ticgit
E HEAD branch: master

E Remote branches:

E master tracked

E dev-branch tracked

E Local branch configured for 'git pull':

E master merges with remote master

E Local ref configured for 'git push':

E master pushes to master (up to date)

F#& 1?21#472$7 0#2?9&". 49. 18448&9)'#<# 2E#1?1&, & $&"#5 8'H#*A&:83 O0*# 2$)5)". /&
<89"&A?. JHA&'A& W*)D'# *#/0#184&6 1&A, I# ."I# 1? '& <89:8 master $& 1?"#'&69$) "#A&'4+
git pull , 1#'& &1$#ALS$?D'# /8996 <89"+ master / 1844&9)'#3 0829. $#<#, ." #$*?A&6 128 4&'8 /
1844&9)#<# 2E#1?1&. G&"#5 1?4&'# 2072#" +28E 1844&9)'?E 0#279&'7, ."8 ,+97? /&,*&'8.

F? '&0)1'# [+2$*8")%) $&"?> 0*#2$7> 0*?"9&4. F$8A, "#9? 1? 0#D")$) 0*&:31&$? / Git
8'$)'271'8C), 1? A#5)9$) 0#,&D?$? '&,&<&$# ,897C) 8'H#*A&:8= 184 git remote show :

$ git remote show origin

* remote origin

E URL: https://github.com/my-org/complex-project

E Fetch URL: https://github.com/my-org/complex-project
E Push URL: https://github.com/my-org/complex-project

E HEAD branch: master

E Remote branches:

E master tracked

E dev-branch tracked

E markdown-strip tracked

E issue-43 new (next fetch will store in remotes/origin)
E issue-45 new (next fetch will store in remotes/origin)
E refs/remotes/origin/issue-11  stale (use 'git remote prune' to remove)
E Local branches configured for 'git pull’:

E dev-branch merges with remote dev-branch

E master merges with remote master

E Local refs configured for 'git push':

E dev-branch pushes to dev-branch (up to
date)

E markdown-strip pushes to markdown-strip (up to
date)

E master pushes to master (up to



date)

- "HAR'A& O#'&/+6, A# "PE <89#" &ISHA&S?D'H '&42798&3$72. 1&C8 A8, "#9? 1?
17"#+6$)  git push , 4#'2 0)*),+1&6$) '& 0)1'8> <89:8. F#'& $&"#5 0#'&/+6, ."?E 1844&9)?E
<8O#" | 2)*1)*+ + 1&2 A&, ."8 184489)'8 <89"?, I# + 1&2 6, ,+9? 179+D)'8 / 2)*1)*+, 8 4)"897"&
O#'&O7'7E <8O#", 1# AHS+$7 &1SHA&S?D'H /19718$72. | 18448&9)?2A? <89"&A?, & "?2A? 1#7
2$)58$7, "#9? 1?2 1?2"#+6$)  git pull

"#'@%".0'(..4 ,( '2=05"..4 )$$(=".2M 3M&'2N

F? A#5)$) 1?7"#&$? git remote rename , I#, 0)*)>A)'+1&$? 1844&9)") 2E#17I). L&0*?"9&4,
I#, 0)*)>A)'+1&$7? pb'& paul, 1?7 A#5)$) [*#,7$7? 1) I& 4#0#HAH#<#3 git remote rename :

$ git remote rename pb paul
$ git remote

origin

paul

F&*$# /&/'&D?%$7?, I# ;) /A8'36 8 128 '&/1? 1&C?E 1844&9)'?E <89#". U# *&'8C) A&9# '&/1+
pb/master, $)0)* '&/?1&6$72.  paul/master .

M"I# 1? | "#=27 0*?D?'? ,&5&6$) 179+D?$? 1844&9)") 2E#1?1)RNR1? 0)*)A82$29? 2)*1)*
&# ,897C) ) 1?"#?23#1+6%) .M27 4AN*&O#, & #, A#59?1#, ESH27 0*?07'?71
20810*&:3RNR1? A#5)$) 1?"#*22$8$? git remote remove &,# git remote rm :

$ git remote remove paul
$ git remote
origin

M" $897"? 17 1?9+D&6$) 0#2?29&". '& 1844&9)) 2E#1?1) 1 $&"2> 20#28,, +28 184489)'8 <89"?
$& '&I&CS+1&"., I# 0#10./8'8 8/ :2A 184489)?2A 2EH#1?1)A, $&"#5 ,+4+$7 129+D)'8.

I'RO'(..4

M" 8 ,897C82$7 JF, Git 4#/1#9.6 0#2$3&12$? S)W '& #"*)A#A+ AHA)'$8 82%#:8=, I# D?A#27
1248$'7>. P&I17D&> 1. H+":8#897'82$7 12"#*22$#1+6$72. I#, O#/'&D?$? *)98/? (v1.0

$HI#). S 18> 2)":8=, 1? 48/'8&6$)27, ." #$*?2A&S$? 2072#" 4#2$+0'7E $)W81, ." 2$1#*31&$? '#18
$)W?, $& ."8 $70? $)W81 82'+3$7.

1&+(<(,2 '(L) ,"R2

K$*?2A&S? 2072#" 4#2$+07E $)WSL1 + Git )9A)$&*#. B*#2$# '&,)*8$7 git tag
#0:8#'&97'?A -l D?--list ):

$ git tag

v0.1
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v1.3

"HA&'A& 1?1#47?%7 2072#" $)W81 1 &IH&IBS#A+ O#*4"+ -)> O#*4#" '&20*&148

11859?217>.

F? $&"#5 A#5)$) C+"&$? $)W?, I# 1840#184&3%7 0)1'#A+ C&,9#'+. L&0*?"9&4, 2E#17?I) Git
A82%$?$7 ,897C '85 500 $)W81. M"I# 1&2 :8"&19.$7 1?"93D'# 1)*28= 1.8.5, 1? A#5)$) 1?"#'&$?:

$ git tag -1 "v1.8.5*"

v1.8.5
v1.8.5-rcO
v1.8.5-rcl
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

L"I'. 05 15/6"5>) +0 84-2+569*)>) 8)>;"65>) 4"=&-/'< "42+# A7) -list

M'I# 17 E#D)$) #$*?A&S$? O#1'2> 2072#" $)W81, $# "#A&'4& git tag )/
AHA&S"HI?E  &*<+A)'$81 17"#+6 28A) ). F2"#72$&". 1 D? -list
#0:8#'&9T'#.

F$8A, "I# 1?7 1?2"#*72%#1+6%) C&,9# /8 20):8&97'?7A? 27AL#9&A?, $#
1?2"#*22$&". -l D? --list 6 ##1\./"#1?A.

*'&#"..4 "R)’

Git 084$*?A+6 41& <#9#1'?E $?70? $)W81: 6-1.+ $&5*'="5*+

@)<"?> $)W 4+5) 2E#52> '& <89+, I# ') IA8'36$72.RNR:) 0*#2$# 1"&/81'?" '& 0)1'2> "#ABS,

8.8,&() ,"R2

I$1#+7$? &'H#$H#H1&'?> $)W + Git 0*#2$#. L&>9)<C?> 20#28,RNR4#4&$? -a 4# "HA&'4A? tag:

$gittag -avl.4 -m "*&@ ?-+<E@ 1.4"

$ git tag
v0.1
v1.3
vli.4

M 12/'&D&6 O#184#A9)". $)W+, I# 1'8> +4) /))5) 4. M'I# 1? ') 1"&5)$) 0#184#A9)".
&HSHL& H<H# B)WH+, Git /&0+2$2$7 1&C *)A&"$H#* I#, 12 A#<O? >H<# '&,*&S$?.
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F? A#5)$) 0#,&D?$? 4&'8 $)W+ $& "#A8S$, '& ."?> 18" 1"&/+6, /& AHOH#HAH#<H3 "#A&'4A? git show :

$ git show v1.4

tagv1i.4

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

my version 1.4

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

E changed the version number

-) O#"&/+6 8'H#*A&:83 O*# &1I$H#*& $)W+, 4&$+ 231#%)". $)W+, $& O0#184#A9)". 0)*)4
8'H#*A&:863 0*# "#A8$.

A"'K+) "R2

*1<?> 20#28, O#/'&D&S$? "#ABS$?RNR/& AHOH#AH#<HI 9)<"?E O#/'&D#". -) 0*#2$# E)C "#ASS+
1)%)5)'?> + H&>98RNR'8."#= 8'C#= 8'H#*A&:8= ") /)*8<&6$72.. U#, 2$1#*2$? 9)<"?> $)W, )
AHAR18&>S) SHAH= | #0:8>  -a, -5 $&-m 1"&58$7 9?2C) '&/1+ $)W+:

$ git tag v1.4-lw
$ git tag

v0.1

v1.3

vlid

v1.4-lw

vl.5

STH<# X&)+, 'IE 1?7 1?"#'&69) git show / $)WHA, 1? ") 0#,&D?$) 4#A&S #1#= 8'H#*A&:8= 0*#
S)W.IHA&'4& 0#"&5) $897"? "#A8S:

$ git show v1.4-lw

commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>

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

E changed the version number
*'&#"..4 "R)" )< )L"

F? $&"#5 A#5)3$) I*#,7$? $)W 4# "#A8$81, 184 "#$*?E 1? 15) 08C9?. B*?0+2$8A#, I1# 1&C&
82%#*8. "#A8$81 17<9.4&6 $&™
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$ git log --pretty=oneline

15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment'
a6b4c97498bd301d84096da251c98a07c7723e65 beginning write support
0d52aaab4479697da7686¢15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch '‘experiment’
0b7434d86859cc7b8c3d5eldddfed66ff742fchc added a commit function
4682c3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767f19372d61af8 updated rakefile
964f16d36dfccde844893cac5b347e7b3d44abbc commit the todo
8abcbc430f1a9c3d00faaeffd07798508422908a updated readme

G)O)*, 0%20+2$2A# 1? 1&,+9? 2$1#2$? $)W 4# 1)*28= O*)"$+ v1.2, |# A&6 ,+$? '& "#A8$8
“updated rakefile". F? A#5)$) 4#48$? $)W 8 /&*&/. U#, 2$1#2$? $)W 4# "#ASS+ 1&A $%).&
4#0728$? 2+A+ "#ABS+ (D? == D&2$?'+) '&0*?2"8":8 "#A&'4?:

$ git tag -a v1.2 9fceb02

F? A#5)$) 0#,&D?$?, 1# 1? 231#*?9? $)W 4# "#A8$+:

$ git tag
v0.1
v1.2
v1.3
vl4
v1.4-lw
vl.5

$ git show v1.2

tag v1.2

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

version 1.2

commit 9fceb02d0ae598e95dc970b74767f19372d61af8

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

E updated rakefile

&<:&'3?7$H".4 'R)

() M#A8S$"#17E #0:8> "#A&'4&  git push ') 0)*)4&6 $)W? '& 184489)'8 2)*1)*?.

1'# '&4279&$7 $)W? '& 20897'2> 2)*1)* 0829. 2$1#+)".. -)> 0*#:)2 ') 184*8/.6$72. 184

*#/0#12345)". 1844&9)'?E <89#"RNR1&A $*),& 1?'#'&$?

git push origin <.;K?; =-[0>

F&A 4#1)4)$72.
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$ 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), 2.05 KiB | 0 bytes/s, done.
Total 14 (delta 3), reused 0 (delta 0)

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

E* [new tag] v15->vl.5

M'I# + 1&2 ,&<&S$# $)W8B1, $& 1?7 E#D)$) '&4829&$? =E *&/HA, 1? $&"H#5 AH#5)$) 1?'#+22$8$?
#0:83 -tags "#A&4? gt push . -) 0)%)4&2$7 +28 1&C8 $)W? 4# 1844&9)#<# 2)*1)*+ "?E $&A
4#28 ")A&..

$ git push origin --tags

Counting objects: 1, done.

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

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

E* [new tag] vi4->vl.4

E* [new tag] v1.4-lw -> v1.4-lw

G)0)*, "#9? ESH#27 8'C?> [*#,2$7 "' & # #$*?A&6 IA8'? | 1&CH<# 2E#17?1&, 18" #$*?A&6
$&"#5 +28 1&C8 $)W?.

"#'+=75"..4 $& ,"R)'
M"I# 1?7 ,&5&6$) 0)¥)<9.'+$? 1)*28= H&>981, '& ."8 1"&/+6 $)W, 12"#&>$) git checkout , E#D&

$#48 12 #$*?A&6$) 2$&' “184#"*)A9)'?> HEAD" (detached HEAD), 1# A&6 4)"897"& #,A)5)'7:

$ 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:

E git checkout -b <new-branch>
HEAD is now at 99ada87... Merge pull request #89 from schacon/appendix-final
$ git checkout 2.0-beta-0.1

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

HEAD is now at df3f601... add atlas.json and cover image
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M'I# 17 1#27 IA8'?$) > 2$1#%2$) "#A8$ + 2$&'8 “184#"%)A9)'?> HEAD", $)W /&9?2C?$72.
NIAB'?A, & & '#1?> "#ASS$ ') '&9)5&$?A) SHA'S> <89:8 > +4) 4#2.52A 9?7C) /&
MHOHAH<H#3 E)C& "#ABS+ FBA0#184'#, "# 18&A $%),& /48>2'2$? IA8?RNR2"&58A#, 17?
170%&19.6$) 1&4+ + 2$&*C8> 1)*28=RNR/&/1?7D&> 1&*$# 2$1#*7$? <89"+:

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

M'ICH# 12 2) [#,7$) > 2$1#%?%) "#A8$, 1&C& <89"& version2 ,+4) $*#E? 184*8/'.$?2. 184
1&C#<# $)W+Vv2.0.0, &45) 1#& 0))A82$?$72. 10)*)4 4# 1&C?E #1?E /A8, #$5) ,+479)
#,)%)5'8.

13"$8.)%2 Git

B)*)4 $2A, ." 0))>$? 4# '&2$+0'#<# *#/489+ A? E#D)A# 0%)42$817$? #2#,92182$7, ."& A#5)
[*4,2$? 1&C) "#*22$+1&". Git 0*#2$8C?A, 9)<C?A $& ,897C ['&>#A?A: 02)14#'8A?. :0.
24288, A? ,897C) ') +A)A# 1?7"#*22$#1+1&$? =E 4)84) 1 :8> "?/8, &9) ."# 1?
O*#4#157$) 0%8:31&$? / Git *)<+9.*#, 02)14#8A?RKNR:) $), 0%# I# 1? 0#1?"8 /'&$?.

Git 2&A ") '&A&<&6P72. [4#<&4&$?27, "+ "HA&'4+ 17 '&,*&97?, "I# 1? '&,*&9? == D&2$"#1#.

M"I# 1? ') E#D)$) '&,?7*&$? "#A&'4A? Git 0#1'82$3, 1? 9)<"# A#5)$) '&9&CH+1&$?
02)14#'8A? 49. "#5'%= "#A&'4? |& AHOHAH<H#3 git config . K27 4)"897"& 0*?"9&481 ." )
AHS'& [*#,7$7:

$ git config --global alias.co checkout
$ git config --global alias.br branch

$ git config --global alias.ci commit

$ git config --global alias.st status

-) #/'&D&6, 1#, '&0*2"984, |&A82$7 git commit 12 A#5)$) '&,*&$? O*#2$#  gitci . P D&2#A, 1?
'&0)1'# O#D)$) 12"#*?22$#1+18&$? D&2$8C) > 8'C8 "#A&'4?. L) 1&<&>$)27 2$1#*31&$? 49.
'2E '#18 02)14#'8A?.

- $)E'S"& $&'H5 AH5) +$? 4+5) "H*P2'H3 49. 2$1#*)". 'H1?E "#A&4, "8 '& 1&C+
A+A", A&D? , 82'+1&$?. L&O*?"9&4, I#, 170*&1?$? ')/*+D'82$7, .+ A? ,&D?9? 0*?
2'82+1&"8 IA8' 4# H&>9+ 1?7 A#5)$) 4#48$? 21#3 19&2'+ "#A&4+ unstage (1?74&9?$? /
8'4)"2+) 4# Git:

$ git config --global alias.unstage 'reset HEAD --'
B829. :7#<# '&2%$+0'8 418 "#A&'4? )"181&9)'$'8:

$ git unstage fileA
$ git reset HEAD -- fileA
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-) 14&6$72. $*HE? .2'8C?A. G&'#5 ")*84"# A#A&3$T "H#A&'4A+ last (#2$&"8>), #27 $&"

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

G)0)* 1? 9)<"# A#5)$) O#,&D?$? #2$8"8> "#ABS:

$ git last

commit 66938dae3329c7aebe598c2246a8e6af90d04646
Author: Josh Goebel <dreamer3@example.com>

Date: Tue Aug 26 19:48:51 2008 +0800

m

Test for current head

m

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

M" 12 '&O)1'# /*#/+A897?, Git 0*#2$# 0842$8&19.6 /&AB2$7 02)14#'8A+ >H<# ['&D)".. B*4$),
A#59?1# 17 &5&6$) 17"#8&$? /#1'8C'3 "#A&'4A+ & ') "#A&4+ Git. S [THA+ *&/8, $*).&

0#D&$? "#A&'4+ [8 ['&"+ #"9?"+ L.oo-) "2, I# 1?7 ,&5&6%) 2$1#*?$? 19&2'8
8'2%*+A)'$? 49. *# #3? /8 2E#1?1)A Git. N? 0*#4)A#2$*+6A# 1), 2$1#*?1C? 02)14#'8A git
visual 49. 1?7"#&". gitk :

$ git config --global alias.visual 'lgitk'

N$30%&+
L& :)> D&2, 1? A#5)$) *#,72$? 128 #2'#1'8 #0)*&:8= Git - 2$1#*31&$? & # "9H'+1&3$?

“OH2$H#8>, 1'#272$? IA8'?, 8'4)"2+1&$? /A8'? $& 2$1#*318&$? "#ABS?, 0)*)<0.48$? 82$#*83
128E /A8' + *)O#/2$#*8=. ;&98, A? *#/<9.)A# 1,21D+ #2#,9?182$7 Git: >#<# A#4)98 <&9+5)"..
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S(=0H"..4 ' git

N&>5) "#5'& 272$)A& "#$*#93 1)*28> 084$*?2A+6 <89"? (branches) 1 0)1'8> A8*8. X&9+5)".

- 1) 184A)5+1&". 184 #2'#1'#= 98'8= *#/*#"? 49. O*#4#15)". 21#6= D&2$?'? *#H#$? $&
MY HHOB S8L | #2'H1'H3 98'863. F ,&<&$THE 272$)A&E "#$*#93 1)*28> 1)> 0*#:)2
"4Hr<?>" D&2HA 17A&<&6 2$1#+31&$? "HOB3 "#A+, 1# AHD) 1&>'.$? ,&<&S$H# D&2+ 49. 1)97"7E
0*#)"$81.

NE$# 11&5&6 <89"? Git 1,71D#3 #2#,9?182$3, I# 1?*8/.6 Git 184 8'C?E 272$)A. U# 5 1 '?E
$&"H<# #2# 971#<#? X89"? Git '&4/17D&>'# 9)<"8, #0)*&:8= <&9+5)". A&>5) A?$$618, 0)*)E84

A85 <89"&A? /&/1?D&> $)5. L& 184A8'+ 184 8'C?E 2?22$)A, Git /&H#E#D+6 2E)A?, 4) <89"? D&2$#
2$1#+33$72. $& /971&3$72., '&18$7 "897"& *&/81 '& 4)'7. THI+AS". $& 1A8". 0*&:31&$? /

1863 "HBC"#3" 486 18&A OH#$+5'?> $& +'8"8&97'?> 8'28*+A)'S, 1# A#5) "&*47'&9T'# IA8'?$?

1&C O)2 *#/#,"2.

S)=+2 0 +)=7+&M 3=&'(M

U#, 48>2'# [*#/+A8%? ." Git 0*&:36 / <89"&A?, '&A $*),& 0#1)*'+$?27 '&/&4 $& *#/8,*&$?27,
S Git/,)*8<&6 4&'8.

M" 1?7 A#5)$) 0&AO.$&$? /  F2$+0, Git /,)*8<&6 4&'8 ") ." 0#2984#1'82$7 IA8', & ." 0#2984#1'82$7
/'8A"81.

J#H9? 1?7 H8"2+6$) /A8'?, Git /,)*8<&6 #,06"$ H8"2&:8=, |# A82$?$7 1'&/81'?" '& I'S8A#" /A82$+,
N2> 17 4#4897. -)> #,06"$ $&'#5 A823737 8AD. $& O#CSH#HI+ &4*)2+ &I$H*&, '&,*&") 1&A?
0#184#A9)". $& 1"&/81'?"? '& H8"2&:83 &,# H8"2&:8=, I# ,+9? O*. A# 4# :86= H8"2&:8= (,&$7"#
D? ,&$7"?): '+97 49. 0)*C#= H8"2&:8=, #4'& H8"2&:8. 49. #*A&97'#= H8"2&:8=, $& 4)"897"&
H8"2&:8> 49. H8"2&:8>, I# 1#'? 6 *)[+97$&$SH#A /197$$. 41#E D? ,897C) <89#".

U#, ) +.17$7, 0%20+2$?AH, I# + 1&2 6 $)"& | $*T#A& H&>9&A?, ."8 1? 4#4&9? $& /&H8"2+1&97.
#A&". H&>981 #,D72936 "#$*407'+ 2+A+ 49. "#5#<# (SHA-1 E)C 0% "#$*?> A?
/<&4+1897 1 F2$+0), /,)*8<&6 1)*283 H&>9+ 1 2E#1?I8 Git (Git '&/?1&6 =E ,9#,&A?), $& 4#4&6 =E
"HEHHOT'S 2+A? At #,082$8 AHA&1E"

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

JH#O? 12 2$1#+297 HB"28&:83 /& A#O#AH#<H#3  git commit , Git #,D?29?1 "#$*#O7'+ 2+A+ "#5'H=
$)"? (+ [THA+ 12084"+ $897"? "#*))1#= $)"?) $& /,)*8<&6 :8 #,06"$? 4)*)1& 1 2E#1?18 Git.
BH#$SA Git 2$1#*36 #,06"$ H8"2&:8=, I# /,)*8<&6 A)$&4&'S $& 1"&/81'7" '& "#*8'7 4)*)1&
0%#)"$+, I#, 18' AB< 184$1#+2$7 )> /'BAH", "#O? OH$*8,'#.

F&C) Git 2E#1°?1) $)0)* /,)*8<&6 00.$7 #,06"$81: 0# #4'#A+ ,9#,+ /8 [A82$H#A '& "#5)' | $*THE
H&>981, #4') 4)*)1#, I# 0)*)98D+6 /A82$ $)"? $& 1"&/+6, ."8 H&>9? /)*8<&3$72. + ."?E
9#,&E, $& #4'+ H8"2&:83, I# 1"&/+6 '& "#*8'7 4)*)1&, $& /,)*8<&6 A)$&4&'8 H8"2&:8=.
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Figure 9. N+.852+3 3. %-&-;"

MOI# 17 [*#,2$) ."827 IA8'? $& I&H8"2+6$) /#1+, '&2$+0'& H8"2&:8. +4) /,)*8<&$? 1"&/81'?"
'& O#0)*)4'3.

Figure 10. N+.852+# =5 #F /5=9.)

X89"& 1 Git @) O*#2$# 9)<"?> 1"&/81'?", 1# A#5) 0)%)2+1&$?27, '& #4'+ | :?E H8"2&:8>.
P&<&97'#0*2>' $?7A 8AD.A 0)*C#= <89"2 1 Git 6 master. J#9? 1? 0#D')$) *#,7$? H8"28&:8=, 1&A
'8A&6$72. <89"& master, 1# 1"&/+6 '& #2$&"3 [*#,9)+ HB8"28&:83. U#*&/+ 1? HB8"2+6$), 1#&
0)*)A8I1+6$72. 10)*)4 &1$#A&S?D'A.

X89"& master" 0 Git .- *;| .E/&N& &<&:')?&N&.. %&.; .El)* - PE(+EK.@1=C<@ ?E(

| EJ)D. \().; A+))).;, /&0 *;GB- 1&B.- <D&?)M- *:| =10 NE'10RNR1&*.(; “git
init  &1$#A&S?D'# == 2$1#*36, 8 ,897C82$7 934)> ') A&3$7 "9#O#S+ /AB'2$? ==.
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Figure 11. O+6.5 =5 ## +8="&+3 A+.852+$

*'&#"..4 . &'&P K)=+2

U# 184,+1&6372., ."I# 1? 2$1#*36%) '#1+ <89"+? L+, :) 2$1#*36 '#1?> 1"&/81?", I#, 1?
A#<9? 0)*)2+1&%$?2.. B*?0+2$8A#, 1? 2$1#*36%) '#1+ <89"+ 084 '&/1#3 testing. F? :) *#,7$) /&
AHOHAH<#3 "#A&'4?  git branch :

$ git branch testing

-) 2$1#*36 '#1?7> 1"&/81'?" '& H8"2&:83, 1 ."8> 1? /&*&/ '&E#47?$)27.

Figure 12. ?;+ 1+6.) ;.50'C=9 *5 "%*" 4"86+%";*+8=9 A+.852+$

P184"? Git /'&6, '& ."8> <89:8 1? /&*&/ I'&E#47?$)27? F8' /,)*8<&6 #2#,9?17> 1"&/81'?" 084
'&/1#3  HEADP&11&5$), I# 1) <)$7 8'C& "#")0:8. HEADS85 1 8'C?E WJF, / ."?A? 1? A#<9?
0*&:31&%$7?, $&"?E ." Subversion D? CVS. S Git :) 0*#2%# 1"&/81'?" '& 9#"&97'+ <89"+, '& ."8>
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1?7 I'&E#47$)27. F 4&'#A+ 1?0&4"+, 1?7 4#28 '& <89:8 master. J#A&'4& git branch $897"? 8=;"&C<
#1+ <89"+RNR1#'& ') 0)*)"93D&6 '& :3 <89"+.

Figure 13. HEAD ;.50'< *5 1+6.’
F? O)<"# A#5)$) :) O#,&D?$? /& AHOHAH<HI O*#2$#= #0:8= "#A&'4? git log , # A#5)
O#"&I&S$? "+47? 1"&/+3$7 1"&/81'?"? <89#". -. #0:8. '&/218&6$72. --decorate .

$ git log --oneline --decorate

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

34ac?2 Fixed bug #1328 - stack overflow under certain conditions

98ca9 The initial commit of my project

M" ,&D7?$), <89"? master" =; testing" 0*.A# 0#*+D / H8"2&:863 f30ab.

"#'+=75"..4 K)=&+
U#, 0)*)"93D?$72. '& 82'+3D+ <89"+, $*),& 1?"#'&$? "#A&'4+ git checkout . B)*)"93D8A#2.
'& '#1+ <89"+ testing :

$ git checkout testing

) 0)M2+1&6 HEAD#, 18' 1"&/+1&1'& <89"+  testing .
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Figure 14. HEAD ;.50'< *5 4"="7*' 1+6.'

VoHA+ 1) 1&5921#7 L+, 4&1&>$) [*#,2A# |) #4'+ H8"2&:83:

$ vim test.rb
$ git commit -a -m 'U+&:)? K*E.)'

Figure 15. O+6.5 HEAD 4-&-8';,5<=983 '4-&-% 4&) A+.852+#

-) :8"&1#, # $)0)* 1&C& <89"& testing 0)*)2+'+9&27 +0)*)4, & 1&C& <89"& master 4#28 1"&/+6
'& H8"2&:83, I# > + A#A)'$ 1?7"#'&". git checkout 49. 0)*)"93D)". <89#". B)*)"93D8A#2.
'&/&4 A# <B9"? master:

$ git checkout master
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Figure 16. HEAD 4-&-8',5<=983, ."6) ;) "=&)>'<=- (checkout)

- "HA'A& [*#,79& 418 *)D8. F#& 0)*)2++9& 1'&/81'?" HEAD '&/&4 '& <89"+ master, $&
O#1)*+9& H&>9? + 1&C8> *##D8> $):8 4# 2$&'+ ['BA"™+, '& ."?> 1"&/+6 master. -) $&"#5
HI&D&S, W "l 17 1&*&/ [*#,7$) '#18 IA8'?, 1#'? +4+$7 OHE#A?$? 184 *&'8CH= 1)*28=

0%)"$+ F#&, 2+$$61#, 0))AH#S+6 0*&:3, I# 17 [*#,29? + <89:8 testing , I#, 1? A#<9?

0*&:31&$7? 1 8'C#HA+ '&0*.A"+.

L-&-.6C7-**3 >+( 1+6.5>) 0>+*C< A5$6) ' ;51+$ &"/"7+$ =-2+

F&59?1# /&+1&57$7, I# "#9? 1? 0)%)'93D&6$) <89"? 1 Git, H&>9? + 1&C8>
*# #D8> $):8 /A8'33$72.. M"I# 1? 0)*)"93D&6$)27 4# 2$&*CH= <89"?, 1&C&
“HH#D& $)'& ,+4) OHL)+$& 4# SH<# 2$&"+ "?2> +1 '& AHA)'S H#2$&"TH<H
H8"2+1&". + $8> <89:8. M"I# Git ') A#5) /*#,2$? 1) ,)/ 0*#,9)A, 18' )
4&2$7 1&A 0)%)"93D?$72. 1/&<&98.

P*#,2A# 4)"897"& /A8’ $& ['#1+ |&H8"2+6A#:

$ vim test.rb
$ git commit -a -m 'U+&:)? E.JE K*E.)'

G)0)* 82$#*8. 1&CH<# O*#)"$+ *#/,8<9&2. (  diverged) (4?18$72. Q2$#*8., I# *#/,8<9&2. ). F?
231#*?97? <89"+, 4)I# 1 '8> [*#,?97, 0)*)"93D?9727 '& <#I#1'+ <89"+ $& /*#,79? $&A #27

8'C). K,2418 /A8'? 8/#97#1&'8 1 #")A?E <89"&E. F? A#5)$) 0)*)'93D&$?27 A85 :?A?

<89"&A? $& /97%? =E, "#9? 1#'? ,+4+$7 <#$#18. Q 12) :) 1? /*#,79? /& A#HO#A#H<#3 O*#2$7E
"#A&'4 branch, checkout $&commit
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Figure 17. P8="&+3, B" &"0/+16583

F? $&"#5 A#5)$) 9)<"# :) O#,&D?$? /& AHOHAH<HI "HA&'4A? gitlog . M"I# 1? 1?"#&6%)
log --oneline --decorate --graph --all , 1#'& '&4*+"+6 82$#*83 1&C?E H8"2&:8>, 0#"&5) "+47?
1"&/+3%7 1&C8 <89"? $& ." *#/,8<9&2. 1&C& 82$#*8..

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

* c2b9e (HEAD, master) U+&:)? E.JE K*E.)

| * 87ab2 (testing) U+&:)? K*E.)

|/

* 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

K2"897"? <89"& 1 GitRNR:) '&20*&148 0*#2$?> H&>9, 1# A82$?$7 50 2?A1#981 "#'$*#97'#= 2+A?
SHA-1 "#A8%+, '& ."?> 1"&/+6, <89"? 4)C)1# 2$1#*31&$? $& /'?1+1&$?. I$1#*?$? <89"+ $&" 5)
C1?4"#, " 1&072&$? 41 ,&>$ 4# H&>9+ (40 2?A1#981 $& 2?A1#9 '‘#H1#<# *.4"&).

1) 1*&5&3D& 184A8"82$7 184 $#<#, ." ,897C82$7 8'C?E IFJ 0%&:33$7 / <89"&A?RNR/&/1?7D&>
) O#$*),+6 "#O831&". +28E H&>981 0%#)'$+ 1 4*+<+ $)"+. -) A#E) /&>'$? 4)"897"&
2)'+4&, &# '&18$7 E1797', 1 /&9)5'#2$8 184 *#/AS*+ O*#)"$+ + $#> D&2 ." + Git 0#)2
181547 A?$$617>. G&"H5, #2"897"2 A? /&072+6A# ,&$7"81 "#5'%H= HB"2&:8=, O#C+" 1840#184'#=
&I7 49. [97$$. A#5) +$7? [*#0)# &ISHALS?D'H $& /&I17D&> 4+5) 0*#2$#. -8 A#5971#2$8
LHOHAG<E3ST IGHEHS?S? *#H/H4,2"81 2$1#+31&$? $& 12"#*22$#1+18$? <89"? D&2$H.

B#4?1?A#27, D#A+ 8 1&A 1&*$# $&" *#,?$7.

git

67



E3.&'2 K(=0H"..4 ,( <=2'(.4

TH<9.)A# 0*#2$7> 0%?"0&4 <&9+5)". $& /971&". '& 2E)A8, "#$*& $*&09.6$72. 1
*)&OT'H2$8:

1. F&A O#$*8,'# 1)2%$? IA8'? 4# 1),-2&>%+.
2. 1$1#*36%) <89"+ 49. 21#6= /&4&D8.
3. B*&:36%) 1 :8> <89:8.

F "2>27 A#A)'S 1&A 4/1# .$7 8 "&5+$7, I# 6 ,897C 1&59?18& /&4&D& $& 0#$*8,# $)*A8'#1)
170*&19)".. F? /*#,7$) $&"):

1. B)*)"93D?7$)2. '& <#O#1'+ <89"+.

2. 1$1#*7$) <89"+-120%&19)"..

3. B829. $)2$+1&". /971&6$) <89"+-120*&19)". $& '&4279&6$) 1 #2'#1'+ <89"+.

4. B)*)"93D&6$)2. '& 0)*CHO#DES #1+ <89"+ $& 0*#4#15+6%) *# #$+ '&4 /&4&D)3,
E3.&'2 K(=0H"..4

I"&58A#, 1?7 0*&:369) '&4 0*#)"$#A 8 15) A&6$) "897"& "#A8%$81 + <89:8 master.

Figure 18. A simple commit history

G)0)* 1?7*8C?9? 0*&:31&3$? '&4 /&4&D)3, "#$*& 1 2?2$)A8 1&C#= "#A0&'8= /&*)62$*#1&'& ."
53, U#, 281#*?$? '#1+ <89"+ 49. :86= /&4&D8 $& #4*&/+ 0)*)>$? '& )=, 1?"#'&>%) "#HA&'4+
git checkout /0&*&A)$*#A -b:

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

-) 2"#*#D)'?> /1&072 '&2$+0'#<#:

$ git branch iss53
$ git checkout iss53
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Figure 19. D=;"&-**3 *";"1" ;.50+;*).5 1+6.)

F? 0*&:36$) '&4 /AB'&A? 4# 28&>%+ $& "#AS8$?$) /A8'?. G&'?A D?'#A 1&C& <89"& iss53
0#D?'&6 *+E&B$72. 10)%)4, #2"897"? 1?7 '& )= *&'8C) 0)*)"93D?9?2. ($#,$# 1"&/81'?" HEAD
1"&/+6 '& :3 <89"+):

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

Figure 20. O+6.5 iss53 &'F5<=983

F&A O#4/1#'79? $& 4#0#1897 O*# 0*#,9)A+ '& 2&>$8, ."#= 0#$*8,'# .""&>C1?4C) 0#/,+$?2..

P&14."? Git, 1&A ') 0#$*8,'# 1842?9&%$7? :) 1?0*&19)". *&/#A 8/ IA8'&A? 1 iss53, $&"#5, 1?
) 4#'9&4)$) &<&$H [+2797 49. BH<# I#, 2"&2+1&$? 0#$#D'8 /A8'? $& 0*&:31&$? '&4
1?0*&19)".A 1 #2'#1'8> <89:8. F2) |# 0#$*8,#, 1) ['#1+ 0)*)"93D?$?2. '& #2'#1'+ <89"+

master.

B*#$), /1)*8%7 +1&<+ '& $), # "I# + 1&C8> *# #D8> 47*)'$#*8= D? #,9&2%8 /
084<#$#19)'?A? H&>9&A? 6 ')/&"#A8D)'8 /A8'?, ) 20*?D?'?$7 "#'HI98"$ / <89"#3 master $&
Git ') 4#/1#9?2$7 [*#,?$? 1) 0)¥)"93D)".. L&>"*&I) 20#D&$"+ #D?2$7$? 1&C+ *##D+
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#,98&2$7 0)%)4 0)*)"93D)".A?.

10#2#,? ." 1) I*#,7$7? (2E#1&$? (stash) $& 1?0*&12$? (commit amend)) A? *#/<9.)A# 08/'8C)
1 O#1&". $& D?I)". . P&*&/ 11&5&6A%#, I# A? I&"#A8%$?9? 128 /A8 1 iss53, #3$5), A#5'&
0)*)>$? '& <89"+  master:

$ git checkout master
Switched to branch 'master’

G)O)* 1&C& *##D& 47%)'$#*8. $#D'# 1 $&"#A+ 2$&'8, ." +9& A4# S$H<#, " 1? O#D&I?
0*&:31&$? '&4 53 8 1?2 A#5)$) 2H#"+2+18$72. '& $)*ASHI#A+ 120*&19)"8. F&59?1#
1&0&AD.$&$?: "#9? 0)*)A?"&6$)2. AB5 <89"&A?, Git 184'#1936 1&C+ *#,#D+ 47%)"$#+83, I#,
1#8& 17<9.489& $&" ." 0829. 1&CH<H H#2$&"TH<# "#ASS+ Git 4#48&6, 174&9.6 $& /A8'36 H&>9?
QISHA&S?D'H, 1#, 10)1'2$?2. 1# 1&C& *##D& "#08. $#D'# 1840#184&6 $#A+ "#3 +9& <89"&

'8 D&2 1&CH<# #2$&" TH<H# "#ASS+.

;&98 1&A [#1+ O#$*8,'# [*#,2$? 1) #4") C1?4") 1?0*&19)".. 1$1#*?A# <89"+ hotfix 8
AA)AH# $&A 0*&:31&$? 0#"? ') 1&"8'D?AH:

$ git checkout -b hotfix

Switched to a new branch "hotfix'

$ vim index.html

$ git commit -a -m ‘fixed the broken email address'
[hotfix 1fb7853] fixed the broken email address

E1 file changed, 2 insertions(+)

Figure 21. O+6.5 hotfix , /50";5*5*5  master
G)0)* A#5)$) /&0+2"&$? $)23?, I#, 10)1'?$?2. I# /A8'& <#4?$72. 8 '&*)C$8 /9?$? (merge)

<89"+ hotfix '&/&4 4# master I#, 1?"9&2$? [A8'? '& 1?2*#,'?2:31#. T#,2$72. ) I1& A#HO#AH#<#3I
"#A&'4? git merge command:
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$ git checkout master

$ git merge hotfix

Updating f42¢c576..3a0874c
Fast-forward

Eindex.html | 2 ++

E1 file changed, 2 insertions(+)

P1)*8$7 +1&<+ '& H*&/+ fast-forward" 0 OC&*0 K')==E. ]-+-K =-, M& 1&*E= C4 @1)G K)?;2<@,
-B;? NE'OE  hotfix , M& :0'; :-KA&<-+-(.C& A&A-+-(0 A&=&/.&N& 1&*E=0 C2 Git A+&<=& A-+-*EMOI
21,KE?.)1 2A-+-(. W.J)*) <'&?;%), 1&) ?) K)?;1=- &(). 1&E= K E.J)*, E O- *&B.; (&<@N.0=)

<E(0>/) E<=&+ES A-+J&N& 1&E=0, Git A+&<=& A-+-<=?'@| ?1,KE?.)1, &<IE'C1) .-*| K*E.-
2E(*E..&<=-G, @1E A&=+E:.& K)?;2) +K&* - O- K)?;I=C<@ 0)*)A#$"#3" (" fast-forward").

G)0)* 1&C& /A8'& AB2$?$72. 1 ['BA"+ "#A8%+, '& ."?> 1"&/+6 master 8 1? A#5)$) 1?"9&4&$?
IA8?.

Figure 22. master 4-&->"=5%)$ *5 hotfix

B829. $#<#, ." 1&C) 2+0)* 1&59?71) 170*&19)". 1?"9&4)'#, A#5'& O#1)*+$72. 4# *##$?,

S+ ,+9# 184"984)'# D)*)/ C124") 120*&19)".. V9) 204#D&$"+ 124&97A# <89"+ hotfix RNR'&A
1#& ,897C) ') 0#%$*8,'&, & master 1"&/+6 '& $#> 2&A?> ['BAH" "#4+. ;9. [TH<# 1?7"#'&>3) git
branch/#0:863 -d:

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

G)0)* 0))A?"&>$)2. '& 1&C+ ')/&"8'D)'+ <89"+ 49. "53 8 O*#4#15+>$) *#,#+.
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$ git checkout iss53

Switched to branch "iss53"

$ vim index.html

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

1 file changed, 1 insertion(+)

Figure 23. L&"%";(-**3 &"/"=) *5 iss53

P&+1&5%), I# IA8'? | <89"? hotfix 1842+$'8 1 <89:81iss53. M"I# 1&A 0#$*8,'8 :8 /A8? 084D&2

*#H#$? '&4 ~53, 1? A#5)$) /97%? master / issb3 "#A&'4#3  git merge master , &# O*#2%#
0#D)"&$? 4# $H<# AHA)'$+ "#9? 1? ,+4)$) 8'$)<*#1+1&$? iss53 1 master.

E3.&2 <=2'(.4

HO+2$?AH#, 1?7 1?7*8C?97?, I# *#,#3& '&4 ~53 /&1)*C)'& 8 <#$#1& 4# /97$$. | <89"#3 master.
;9. [TH<# 1? 1?"#'&63$) /97%$. <89"? iss53 4# master 2&A) $&", ." *&'8C) *#,79? :) | <B9"#3

hotfix . F2) I# 0#$*8,'# :) 0)")A"+$?72. '& 1&C+ *# #D+ <89"+ 8 1?2"#'&$? "#A&'4+ git merge :

$ git checkout master

Switched to branch ‘'master’

$ git merge iss53

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

1 file changed, 1 insertion(+)

F?<9.4&6 $*#C"? 8'&"C), '85 $), I# A? *#,79? | <B9"#3 hotfix . S :7#A+ 1?0&4"+ 82%$#*8. /A8’
41H#E <89#" 0#D&9& 184*8/'.$?2. 1 ."?>27 A#A)'S. K2"897"? "#A8$ O#$#D'#= <89"? ') 6 0*.A?A
'&I&A"#A <89"?, 1 "+ 1? /9?1&63%) /A8'?, Git A+2?$7 $*#E? 0#0*&:31&$7?. F :7#A+ 1720&4"+

Git *#,287 0*#23%) $*?$#D"#1) /97$3., "#*?2$+3D?27 41#A& ['BA"&A?, I# 1"&/+3%$7 '& <89"?

$& $*)$8A /'BA"#A - =E 20897'?A 0*)4"#A.
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Figure 24. Q&) ;+%l/)=.) =)4";"1" 06)==3

P&AB2$T $H<#, I#, 0*#2$# 0)%)2+'+$? 1"&/81'?" <89"? 10)*)4, Git 2$1#*36 '#1?> /'SA#", 1# 6
M+O7S&IHA 3-$HD"#1#<# 19783., 8 &ISHALKS?D'# 2$1#*36 '#17?7> "#A8S, 1# 1"&/+6 '& 'TH<#.
_H<# '&1?1&3%$7 "#ABSHA /9?$%. (merge commit) $& >H<# #2#,97182$3 6 $), I# 18' A&6 ,897C)
#AH<# &$7"8127"#H<# "#HA8S+.

Figure 25. J'>+= 06)==3

F&*$# 1&+1&57%7?, I# Git 2&A 1?/'&D&6 '&>,897C 084E#A.l#<# 20897'#<# '&I&A"&, ."#<#
F&$? 1& #2'#1+ /9?1&".; 1) 184*8/'.6 Git 184 2$&*8C?E 272$)A $&"?E ." CVS D? Subversion
(4# 1)*28= 1.5), 4) *#/*#,'?", 1# 1?"#'+6 /9?1&"., 2&A 0#17?') 1"&/H+1&$? I# *&$? /&
#2'#1+ [19?1&".. -) '&4/1?D&>'# O#9)<C+6 /9?1&"., O#*81".'# | 8'C?A? 2?2$)A&A?.

G)0)*, "#9? 1&C8 /A8'? /97$8, <89"&  iss53 1&A ,897C) ') 0#$*8,'&. N#5)$) /&"+?1&$? /&4&D+
53 $& 174&9.$7 <89"+:

$ git branch -d iss53
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E3.&'2 +&.0=)+,)' <=2'(..4

G*&09.6$72., I# )> 0*#:)2 ') O*#E#4?$7 <9&4"#. M"I# 1? A&6$) /A8'? 1 #A'HA+ > $#HA+

2&A#A+ AB2:8 1 41#E *8/'?E <89"&E, Git ') /A#5) =E 0*#2%# /97$?. M"I# 084D&2 *#,#$7? '&4 53

1?7 0#A8'.9? $+ 2&A+ D&2%?'+ H&>9+, I# > + <89:8 hotfix , 1? #$*?A&6$) "#'H98"$, I1# 1?<9.4&6
0*?,97/'# $&™

$ git merge iss53

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html

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

S T#A+ 1?0&4"+ Git ') 2$1#*?1 &I$HA&S?D'?> "#A8% /971&".. F8' 0*?/+0?'?1 0*#:)2
4#0#"? 1? ') 17*8C?$) "#H98"$. ;9. $#H<#, I#, 0))<9.'+$? [#1+ ."8 2&A) H&>9?
20*?D?'?9? "#'H98"$, 1?"#'&>3) git status

$ git status

On branch master

You have unmerged paths.

E (fix conflicts and run "git commit")

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

E both modified:  index.html

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

F2), I# A&6 "#'H98"$?, ."8 ") ,+9? 1?*8C)'8 6 1 20?2"+ '}/9?$?E (unmerged) H&>981. S "#5)'

$&"?7> H&>9 Git 4#486 2$8'4&*$'8 O#/'&D"?-12*8C)". 49. "#HO8"$81, #$5) 1? A#5)$)
184"+7$? :8 H&>9? 8 17*8C?$? "#'HO8"$? 28AH#2$8>'#. S 1&CHA+ H&>98 | "#HO8"$#A
0#.17$72. ,O#", 2EH#5?7> '& $&"):

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

<div id="footer">

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

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

THI<O.)A#, " 1) *#/+A8$?. F)*28. H&>9+ 1 HEADY 1&C#= master <89"?, #2"897"? 1? /&0+2$?9?
/971&"., +4+D? '& '8>) + 1)*E'8> D&2$?'8 ,9#"+ (12) 17?I) ======}, & 1)*28./ iss53 - 12), I#
'25D). U#, *#10./8&$? :3 ')2+A82'82$7, 18&A O#$*8'# 12*&$? #4'+ 8/ 1)*28> &#
28AH2$8>H (1*+D'+) O#9)48&<+18&$? 1A82$ H&>9+ L&O*?"98&4, 1? A#5)$) 17*8C?2$? 1>
"#H898"$, /&A8'?1C? 94" 0#1'82$3:
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<div id="footer">
please contact us at email.support@github.com
</div>

F 7#A+ 1?084"+ A? 1/.9? O#$*#E? | "#5'#= 2)".8=, & 2%$*8D"? <<<<<<LL =======%& >>>>>>>
174&979? 0#1'82$3. B829. $#<#, ." 1?7 *#/10./&9? 0#48,'8 "2+A82'#2$8 1 "#5'#A+ ,9#:8
"#H98"$'?E H&>981, 1?"#'&>%) 49. "?E git add , I#, 8'4)"2+1&%$? $& O#/'&D?$?, ."
“#/10./1&'8. Q'4)"2+3D? H&>9, 1? O#/'&D&6$) >t<# 49. Git $&"?A, I# ,897C) ') A&6 "#'HI8"$+.

M"I# 1? E#D)$) 1?"#*?28#1+1&$? <*&H8D'?> 8'2%*+A)'$S 49. *#10./1&". "#'H98"$81,

1?"#'&>$) "#A&'4+ git mergetool , ."& /&0+2$?$7 <*&HBD'?> *)4&"$#* $& 0*#1)4) 1&2 O#
127#A+ 0*#:)2+:

$ 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":

E {local}: modified file

E {remote}: modified file

Hit return to start merge resolution tool (opendiff):

;9. $H<#, I#, 1?2"#*?228#1+18&$? 8'2%*+A)'$-0*#<*&A+ 8'C+, '85 0#-/&A#1D+1&"3 (Git #,*&1
opendiff , #2"897"? "#A&4+ +9# /&0+I)'# | Mac), 0#4?18$72. '& 2072#" 2+A82'?E /1)*E+
#4*&/+ 0829. “one of the following tools." B*#2$# 11)48$7 8AD. 0#$*8, #<# 8'2$*+A)'$+.

B*# 82%*+A)$? 49. *#10./&". ,897C 2"9&4'?E '#H98"$81 A?
0#1)*)A#2. 1 1"9&4") 197$$.

B829. $#<#, ." 1?7 1?>C9? | O*#<*&A? 49. /9?1&"., Git 20?$&6 1&2 D? ,+9# /9?1&".
+208C"2A. M"I# 1?7 1840#182%), I1# $&", Git 0*#8'4)"2+6 H&>9 49. $#<#, I#, O#/'&D?$? H&>9
SO)HHI8"$ 2> N#5)$) 17"#8&$? git status  /#1+, I#, 0)%)18*?$? D? 128 "#H98"$?
*#/10./&'8:

$ git status

On branch master

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

Changes to be committed:
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E modified: index.html

M'I# 17 /&A#1#9)'8 *)+O7TS&SHA $& 0)%)18*297, I# 128 H&>9?, "#$*8 A82$79? ')2+A82'#2$8,
0*#8'4)"2#18&'8, A#5)$) 1?"#'+1&$? git commit 8, $&"'?A D?#A, /&1)*C+1&$? /9?2$$..
B#184#A9)". 0829. "#A8%+ 17<9.4&6 0%?,92/'# $&":

Merge branch 'iss53'

Conflicts:

E index.html

#

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

#

M"I# 1?2 11&5&69), I# ) AHOH#AHS) 8'C2A [#/+A8$? "#ABS /92$$. + A&> +$THA+, AH5)$)
IAB2$? >#<# O#184#A9)".RNRAH'I&AH *#/'&/I&$?, " 1?7 *#/1\./8&9? "#H98"$, D#A+ 17?
[+4#,297 2&A) $&"8 IAB'?, "I# 1) > ) $#<# ") 6 #D)1?4"2A.

T#('=)..4 K)=+(%2

G)0)*, "#9? 1? 15) 1A86$) 2$1#*31&$? <89"?, /971&$? =E $& 124&9.$?, *#/<0.'7TA# $), ." '?2A?
+0*&19.$72, $& '& 8'2$*+A)'$?, ."8 A#S+$T 1 [THA+ AHOHAH<S?.

J#A&'4& git branch '&20*&148 1A86 ,897C) '85 O*#2$# 2$1#*31&$? $& /'?1+1&$? <B89"?.
P&0+2$8%$7 == ,)/ 0&*&A)$*81 8 1? 0#,&D?$) O0*#2%$# 2072#" 1&C?E <89#":

$ git branch
E iss53

* master

E testing

P1)*¥8%7 +1&<+ '& 2?A1#9 * 0)*)4 master: ) 1"&/81'?" '& 1&C+ O#$#D'# 1?,*&'+ <89"+ ($#,$#

$+ '& "#$*+ 1"&/+6  HEAD -) #/'&D&6, I# "I# 1?7 /&*&/ I&E#D)$) /*#,7$? "#AS8S, master
##1?2$72. 1&C?2A? '#1?A? [A8'&A?. U#, O#,&D?$? 1&C8 #2$&"8 "#A8%? - /&0+2%$8%7 git
branch -v :
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$ git branch -v

E iss53 93b412c fix javascript issue

* master 7a98805 Merge branch 'iss53'

E testing 782fd34 add scott to the author list in the readmes

KO0:8= --merged $& --no-merged "#*?2'8 49. H897$*+1&". 20?2"+ <89#" /&9)5'# 184 $#<# D? 1#7?
,+97? /9738 | O#SH#D'#3 <89"#3. ;9. 20?72"+ <89#", I# ,+97? /9?38 / O#IHD'#3 <89"#3 1?"#'&>3)
git branch --merged

$ git branch --merged

E iss53

* master
F? ,&D7?%) iss53 1 :7#A+ 20?2"+ $#A+, I# *&'8C) == /9?97 / master. F/&<&98, <89"? ,)/ * 8/ :7#<#
2072"+ A#5'& 15) 1?4&9.$? (/& A#HOH#HAH<#I git branch -d ), &45) A? 15) 8'$)<*+1&97? $8 /A8'?,

$HA+ ") 1$*&$?A# =E.

J#A&'4& git branch --no-merged  0#"&5) <89"?, ."8 1? ) /9?1&97 / O#$#D'#3 <89"#3:

$ git branch --no-merged
E testing

G+$ 1?7 ,&D?3$) 21#3 8'C+ <89"+. K2"897"? 4&'& <89"& A82$7?$7 *# #$+, I# ') /19?1&9&2., 20*#,&
1?4&9?%$? == /& 4#O#A#<#3 git branch -d ) ,+4) +208C'#3:

$ 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'.

M"I# 5 1?7 48>2'# 10)1')'8 1 $#A+ I# <89"& 1&A ') O#$*8,'& 8 128 /A87? | "= A#5'&
1$*&D&S?, A#S'& [A+2?28? Git @) [*#,?$? /& 4#HO#AH#H<#3 0&*&A)$*& -D. B*# I# Git 1&A 8
O0#184#A9.1 | 0#0)*)4'T#= 20*#,7.

K0?2&'8 1?1) #0:8=  --merged 8--no-merged, ."I# ') '&4&$? "#A&'48 E)C "#A8%+
D? '&/1+ <89"? ." &*<+A)'$, O#"&5+$7, |#, 1840#184'#, ,+9# D? ') ,+9#
1&97?%) A4# 4"="7*"# <89"?.

P&I54A? AHS'& A#A&S? 1) #4?' &*<+A)'S, I#, 48/'8$72. O# 2$&' [97$S.
184'#2'# "#=27 8'CH#= <89"?RNR"A&6 0#$*),? 20#D&S$"+ '& "= 0)*)E#4?$?.
: L&O*?"98&4, I1# ") ,+O# /&97$) 4# <89"? master?

$ git checkout testing
$ git branch --no-merged master
E topicA
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E featureB

1#&C"32 #&1&,2 < K)=+(%2

G)0)*, "#9? 1?7 '&1D?972. #2'#1&A *##$? | <89"&A?, I1# 5 | ?A? A#5'& D? 0#$*8,'#
*#,2$? 48987 F T#HA+ *#/4898 A? *#/'&5)A# O*# '&>,897C 1571&'8 084E#4A? A# *##3$? |
<89"&A?, ."8 4#/1#9.6 $&"& 9)<"& 2?2$)A& <&9+5)". Git, & 1? A#5)$) 1?*8C?$? D? 1$8931&$?
1&A =E + 218> *##D7?> :?"9.

>&'K&- #2'(75) K)=+2

K2'897"? Git 1?"#*?72$#1+6 0*#2$) $*?$#D"#1) /97$$., $# /971&". #4'#= <89"? 1 8'C+
O*#$.<#A $*?71&9#<# D&2+ /&/17D&> ") 6 2"9&4'#3 /&4&D)3. -) #/'&D&S, 1# 1?7 A#5)$) A&S?
"807"& &"$?1'7E <BO#"' $& 1?2"#*?2$#1+18&$? =E 49. *8/'7E 2$&48> 1&CH<# *#HDH<H# 2"9+;
A#5)$) 0)*8#4?D'# /971&$? | #4'#= <89"2 1 8'C+.

(&<&$# *#/#,'2"81 084$*?2A+3$7 | Git $&"2> 0%#:)2, "#9? $897"? 1 master 6 2$&,897'& 1)*28.
"#A+RNR'&>8AH#18%8C) $#i<#, |# +1 D? +4) I&QO*#1&A45)?> + 12+, 2:$1#. G&'#5 1#7
A&3$7 08&*&9)97'8 <89"?  develop D? next, ."8 12"#*72$#1+3$72. 49. $)2$+1&".

238,807 #2$8RNR:) ') ##10./"#1# O0#2$8># 2$&,897'8 <89'?, &9), ." $897"2 1#?
2$8,808/#1+3$72., =E A#5'& /971&$? /  master. G&"#5 0*&"$?"+6$72. A&$? $)A&$?D'S <89"?
(HHS"H-$)*AB'H1S, " iss53, I# 1?7 2$1#+79? *&'8C)) $& /9?1&$? =E, "#9? 1#? <#HS$#18,

O*#E#4.$7 128 $)2$7?, $& ') 0*?1")2+$7 '#17E O#A?9#".

L&20*&148, A? A&BA# 20*&1+ |/ 1"&/81'?"&A?, I# *+E&3$72. 1/4#15 98'8= "#A8%$81, ."8 17?
4#486%). 1$&,897'8 <89"? '?5D) O# 98'8= 1&C?E "#A8%81, & 04#2984'2:7"80 <89"?RNR$8, I#
A82%$.$7 '#18 /A8'?, 1?0)*)45&3%7 =E.

Figure 26. E+*+$*- 4&-%8=5;6-**3 4&"1&-8';,5**3 8=5/+69*"8=+ ; 1+6.5F

FI&<&98 0#2$8C) 2#,8 +.17$7 )> 0%:)2 ." )O)1&$#*, "#07? '&#*? "#A8$S1 O*.A+3$7 4#
,897C 2$&,897'2E <89#", 4) 1#7? 0#1'82$3 $)2$+3$72..
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Figure 27. "R6-;5="&*-" 4&-%8=5;6-**3 4&"1&-8';5**3 8=5/+69*"8=+ ; 1+6.5F

F? A#5)$) A&$? 4)'897"& *81'81 2$&,897'#2%$8. L& ,897C?E O0*#)"$&E $&"#5 0*&"$?7"+3%7

A&$? proposed D? pu (proposed updates) <89"?, 4) /,)*8<&3%$72. <89"?, I# 15) 8'$)<*#1&'8, &9)

") <#3$#18 ,+3? 0)*))2)'8 1 #2'#1'8 <89"? next D? master. Q4). $&"?E <89#" 1 $#A+ I# 1&C8
<89"? A&3%$7 "897"& *81'81 2$&,897'#2%$8 8 "#9? 1#'? 4#2.<&3%$7 ,897C 2%$&,897'#<# *81'., =E
19?1&3$7 A# <89#", "#$*8 17?1) '&4 '"?A?. P1)*8%7 +1&<+, I# A&$? "897"& A#H1<#$*?1&9I?E

<89#" ") ##10./"#1#, 0*#$) ,+1&6 "#*?2'?2A, #2#,9?21# "#9? A&6$) 20*&1+ / 1)9?"?A? D?
2"9&4'?A? 0*#)"$&A?.

'06(,25.) K)=+2

G)A&S?D'S <89"? A&3$7 21#6 [&2$H2+1&". 1 OH)'S&E +47-"#<# *#/A8*+ G)A&S$?D'&
<89"&RNR:) "##$"#2$H#'#1& <B89"&, W 2$1#36$72. 49. #™)A# 1/.$#<# [&14&". D?
H+":8#897'#2$8. L&O)L'#, 1? $&") *&'8C) ") *#,29? D&2$# /| 8'C?A? LJF, #2'897"?
I&<&OHA ) 4#27$7 O H<#O 2$1#31&$? $& /921&$? <89"2. B*#$) 1 Git ©) 4#2?$7 /1?D'&
0*&"$?"8& 2$1#*318&$?, 4#4818$? "#ABS?, 19721837 $& 12489.$? <89"? O# "897"& *&/81 '& 4)'7.

B*?2"084 T#<# 1? ,&D?79? *&8C) 1 OH#O)*)A'THA+ *#/4898 | <89"&A? iss53 $& hotfix F?
A#4818&97 "897"& "#AS8$81 1 :8 <89"? $& 1?4&9.9? =E #4*&/+ 0829. /971&". 1 #2'#1'+ <89"+.

G&'& $)E'8"& A#/1#9.6 CL124"# $& O0#1'82$3 /AB'31&S$? "#'$)"2$ *##$?, #2"897"? 1&C&

H HS& 1 #)AHA+ )9)18$#*8, 4) 128 /A8'? 0#10./&'8 $897"? | #4'863 $)A#3 D? /&14&" A, 3)

0#9)<C+6 $& 8/#936 0)%)<9.4 "#4+ S$H#I#. F? AH#5)$) $*?2A&S? 21#= /A8'? $&A "897"& E1?797',

4'81, D? A82.:81, 8 /971&$? &5 $#48, "#9? 1#'? +4+$7 <#$#18.

THI<O.)A# 0*2"9&4, "#9? '&A OH$*8,'# [*#,7$? /&14&". "91 (1 master), A? *#,2A# <89"+
(iss91), $*HE? $&A 0*&:36A#H, OHSBA *#,2A# | = I) #4'+ <89"+ ( iSSO1v2) 1#, OHO#,+18$?
8'C?> 084E84, O#1)*$&6A#2. 1  master '& 4)."?> D&2, 8 $H#AS *#2A# |) #4'+ <89+ I#,
0)%)18*?$? #4'+ 0)1'+ 84)3 (<89"& dumbided. Q2$#*8. "#A8$81 17<9.4&$?A) 4)27 $&":
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Figure 28. ,515=" =->5=)7*)F 1+6".

G)O)*, 2"&58A#, 1&A 20#4#,&12. 084ES4 '#A)* 41& ( iss91v2) 8 1? O#'&/&9? 21#3 84)3 (<89"+
dumbided "#9)<&A, 8 1#& =A /A&6$72. <)'8&IT'H3. F? AH#5)$) 17"74&$? #*?<8'&I7'+ iss91
(1$*&D&3D? "#A8$? C5$&CH $& /9?71&$? 418 8'C8 <89"?. G)0)* 1&C& 82$#*8. $&"&:
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Figure 29. P8="&+3 4+863 06);5**3 dumbidea=5 iss91v2

N? 0*?4897A# ,897C) +1&<? *8/'?2A A#59?1?A *##D?A 0*:)2&A 1&C?E Git 0%#)"$81 1
THIO#489)'2> Git , $#A+ 0)%)4 #2$&$H#D'?2A *8C)"A "+ 5 2E)A+ #*&$?, 0*#D?$&>9$) 1)>
*#/489.

B&AD.$&>$): +28 IAB'?, I# 17 *#,29? $+$ / <89"&A?RNRO#1'82$3 9#"&97'8. J#9? 1? 2$1#*36%)
<89"? $& /971&6$) =ERNR12) 1) 184,+1&6$72. $897"2 + 1&CH#A+ 2E#1?I18RNR5#4'2E /A8 '& 2)*1)*
D? | 'T#<#") '&422986$72..

9)$$(=".) K)=+2

F844&9)'8 0#2?9&".RNR:) 0#2?9&". (1"&/81'?"?) + 1&C?E 1844&9)?E 2E#1?I&E: <89"?,
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S)W? S#I#. ;9. O#1'#<# 20?72"+ 18448&9)'7E 0#279&'7 1?"#'&>9) git Is-remote [remote] , &#
git remote show [remote] 49. 4)$&97'#= 8'H#*A&:8= O0*# 1844&9)'8 <89"?. B*#9),
'&>0#C7?*)'8C) /&2%$#2+1&" . RNR:) 184489)'#-1842984"#1+1&'8 <89"7?.

F84489)'#-1842984"#1+1&'8 <89"?RNR:) 1'&/81'2"? '& 2$&' 1844&9)?E <89#". @#'&9IT'# 8
1"&/81'27"? YA#59?1# IA8'2$?, &9) =E /A8'36 Git, "#9? 1? 1?"#+6$) A)*)5)18 #0)*&:8=,
I#, 1#7 $HD'# 18404184897 2$&+ 1844&9)#<# 2E#1?71&. F18&58>$) =E /&"9&4"&A?, I#

'8<&4+3$7 18&A 0*# 2$&' 1844&9)2E *)0#H/?$#*8=1 '& AH#A)'S 1&CH<# #2$&"T#<# [10./'+ |
"?A?.

F8448&9)'8 <89"? A&3$7 $&"?> /&0?2:  <?E((;-.- <D&?)M->/<NE'1;> . L&0*?"9&4, ."I# 1? E#D)$)
0#,&D?$? " 17<9.4&9& <89"&  master /| 1844&9)#<# 2E#1?1&  origin , "#9? 1? 1#2$&"6
/10./+1&922. | '2A, 0)*)>48$7 '& <89"+ origin/master . B*?0+2$?A#, 1? 0*&:31897 / "#9)<&A?
'&4 #4'2A /&148" A 8 1#'7 15) 12"989? 21#= /A8'2. S 182 A#5) +$? 21#. H#"&97'& <89"&

iss53, &9) <89:8 '& 2)*1)*8 1840#184&$?A) 1844&9)'& <89"&  origin/iss53

-) A#5) $*HE? 20&'$)9?D+1&$?, *#/<9.'TA# 0*?"9&4. I"&58A#, 1? 0*&:369%) / Git 2)*1)*#A,

I# 4#2$+0'?> + 1&C8> A)*)58 /& &4*)2#3 git.ourcompany.com. J#9? 1? 2"9#'+6%) / 'T#H<#,
"#A&'4& clone &ISHA&S?D'# 8A)+6 >#H<#  origin , 2$.<+6 128 4&'8, 2$1#*36 1"&/81'?" '& $)
A82:), 4) I&*&/ I'&EH#A?ST2. master 8 9#"&97'# 8A)'+6 :) 0#279&". origin/master , I#, 1?

A#<9? | D#<#27 0#D&$? 0*&:31&$7.

“origin” *- < "8"/6);)>

G&" 2&A#, ." '&/1& <89"? master" .- *;| @1&N&<C &<&:")?&N& K.;/-.@ ('@ Git,

=1 <*& G origin". B*2$%# master" g;I:C<@ K;-K;*&?/0?;..@* (@ A&/;=1&?&S
NE'1l), 1&) ?) K;A0<1;l=-  git init RNR&<C /&*0 ?&.& =;1 /;:<=& KO<=+E/I=C<@, ;
origin"RNR:) 8AQ. /&-I&A#1D+1&".A 49. 1844&9)'?E 0#2?9&8'7 "#A&'4? git
clone. M"lI# 5 1?, '&$#A82%7, 1?"#'&63%) git clone -o booyah , $# #$*?A&6%)
booyah/master 21#63 <89"#3 /&-/&A#1D+1&".A.
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Figure 30. D-&;-&*)$ =5 6".569*)$ &-4"0)="&+# 4+863 .6"*';5**3

M"I# 1? 1?"#'&9? ."+27 *# #$+ '& 9#"&97'8> <89:8

git.ourcompany.com 1 master,
2?'E*'8/+$)27 | 2)*1)*#A, 1"&/81"?"

$#48 1&C8 82%#*8=
origin/master

master, 8 1#4'#D&2, E$#27 1?"9&1 IA8'? '&
O*#<*)2+3$7 O#-*8/#A+ #'? 1?7 )
Y +4) *+E&$?27.
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Figure 31. E".569*5 =5 ;+%%56-*5 &"/"=5 &"0+$16)83

U#, 184'#17$? 2?'E*#"'82%7, 1?"#'&>$) "#A&'4+ git fetch origin . -. "#A&'4& C+"&6 ."?>
2)*1)* 1840#184&6 8A)'8 “origin" (0 .;J&*0 ?)A;(10 “git.ourcompany.com ), #$*?A+6 4&'8, ."?E
1?7 1) ) A&6$) 8 ##1936 1&C+ 9#"&97'+ ,&/+ 4&'?E, 0)*)A81&3D? 1"&/81'?" origin/master

'& '#1+, ,897C &"$+&97'+, O#/?:83.
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Figure 32. gitfetch "*";6C< ;+%%56-*+ 4"8)65**3

U#, O*#4)A#'2$*+1&$? *#,#3+ [ "897"#A& 18448&9)'?A? 2)*1)*&A? 8 ." 17<9.4&3%$7 18448&9)'8
<89"? 49. 1844&9)'7E 0*#)"$81, +.18A#, I# 1? A&6$) I) #4?' 1'+$*8C'8> Git 2)*1)*, "#$*?>
1?2"#*228#1+46 97C #4'& [ 1&C?7E 20*?'$ "#A&'4. C)*1)* *#/$&CHL&'?> & &4*)2#3
git.teaml.ourcompany.com. F? A#5)$) 4#4&$? >#H<# " '#1) 1844&9)") 0#279&". 4# 1&CH<#

O#SHD'H<# O*#)"$+ /& AHOHAH<HI "#HA&'4? git remote add , ." A? *#/0#184&9? 1  K2'#17? Git .

:&>%) >#A+ 8AO. teamone 8 :) ,+4) 1&C?A 2"#*#D)".A 49. 0#1'#<# URL.
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Figure 33. ?"%5;5**3 *";"1" ;+%%56-*"1" 8-&;-&5

G)0)* 1?"#'&>9%) git fetch teamone  I#, 1?$.<'+$? / teamonel28 #'#19)".. K2"897"? teamone
'& 48'?> A#A)'S 6 084AHE?'#3 origin , $# Git ') #$*?A+6 '#17E 4&'?E 8 '8D#<# ") ##1936,

& O*#2%# 2$&17?$7 18448&9)'#-1842984"#1+1&'+ <89"+ teamone/master 1"&/+1&$? '& "#A8$, '&
"HSHAF [8&*&/ [&EH#A?$T2. <89"&  master 49. 2)*1)*& origin .
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Figure 34. M+%%56-*"-;+%86+%.";";5*5 1+6.5 teamone/master

Q($32=(..4

J#9? 17 E#D)$) O#4897$72. <89"#3 / '&1"#9?C'8A 218$#A, '&48C98$7 (push) == '& 1844&9))
0#279&"., 4# "#<# A&6$) 0*&1# /&072+ F&C8 O#'&IT'S <89"? ') 27'E*#8/+3$72. /
184489)7A? &1$#A&S?D'#RNRO#$*8,'# 1'% '&4279&$? <89"2, ."?2A? E#D)$) 0#4892$?2..
G&'?A D?#A, A#5)$) "#*22$+1&$72. 0*?1&$'?2A? <89"&A? 49. *# #$?, "#3 ") /,7+86$)2.
4892%$22., & '8&4229&$7? IA8'? $897"? 1 $)A&S$?D'8 <89"?, '&4 ."?A? 20810*&:36%).

U#, 0#4897%$?2. | 8'C?A? 21#63 <89"#3 | '&/1#3 serverfix , '&4279&>$) == $&" 2&A# " )

*#,29? 8/ 0)*C#3 <89"#3. F?"#'&>%) git push <remote> <branch> :

$ git push origin serverfix

Counting objects: 24, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (15/15), done.

Writing objects: 100% (24/24), 1.91 KiB | O bytes/s, done.
Total 24 (delta 2), reused 0 (delta 0)

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

E* [new branch]  serverfix -> serverfix

- $E? 2'##HD)#.  Git  &LI$HALS?D#  /&A8'36  '&/1+  <89"? serverfix /
refs/heads/serverfix:refs/heads/serverfix , |# #/'&D&6  YEKC*) *&> '&1;'C.0 NE'10 serverfix =;
4(EJ) SS (@ &.&7'-..@ ?E((;'--&S NE'l) serverfix." ») (-=;'C.EJ- +&KN'@.-*& refs/heads/ ?
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Git K<-+-().) , -, ?2K:N;'E, *&B-=- Ki+;K O- A+&A0<=)=). P;1&B ?) *&B-=- ?)1&.;=) git push

origin serverfix:serverfix , M& K+&)=C =- <;*-, =&:=& <1;B- ()*? A8> serverfix $& C9? '&
1844&9)'?> serverfix." J#*?2$+>$)2. $&"?A 0B4E#4#A |#, '&4279&$? 9#"&97'8 <89"?, I#
'&/21&3$72. 8'&"C) '85 1844&9)'8. M'l# 1? ') E#D)$) A&$? 1844&9)+ '&/1+ serverfix |

1?7"#'&>%) '&$#AB82$7 git push origin serverfix:awesomebranch
serverfix '& 1844&9)'+ /'&/1#3 awesomebranch

, |#, '&4829&$? 9#"&9T'+

S-;;"%9=- 8;+$ 45&"69 B"&50'

M"I# 1? "#*?2%$+6$)2. HTTPS 49. '&42?9&". IA8', Git 2)*1)* /&07$+1&$?A)

1&C8 8AQD. "#*?2$+18&D& $& 0&*#97 49. &+$)'$?H8"&:8=. P& /&A#1D+1&".A Git
0?7$&$?A) 1&2 3 8H#*A&83 1 $)*A8'&98 49. $#<#, I#, 0)*)18*?$?
0*&1#A8*'82%$7 '&4279&". IA8'.

U#, ) 11#472%? ) 1#&/+ '&9&C$+>3) ‘credential  cache".
L;GA+&<=EJ-RNR(&K?&)=) =+)*;=) O> E.F&+*0E> ? A*O@=E A+&=@N&* 1E'C1&D
D?))., (@ /&N& ?)1&.;G=- "git config --global credential.helper cache

(897C) S'H#*A&:8= O*# 20#2#7? ")C+1&". 84)$7H8"&:8= "#*?2$+1&D81 +
2)":8= P,)*)5)". 0#2184D)". (credential)

L&2$+0'#<# *&/+, "#9? 20810*&:81'?"? ,+4+$7 #$*?2A+1&$? /A8'? | 2)*1)*& RNR#$*?A&3$7
1"&/81'?" '& O#$#HD?> 2%$&' 2)*1)¥#<# serverfix + 1844&9)+ <89"+-0#279&".
origin/serverfix

$ git fetch origin

remote: Counting objects: 7, done.

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

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

E* [new branch]  serverfix -> origin/serverfix

F&*$# 1&+1&57%7?, I#, "#9? 1? #$*?A+63$) /A8'? (/& A#HO#HAH<#3 fetch ),RNR'&20*&148 :) '#18
18448&9)'#-1842984"#1+1&'8 <89"?, & ") &1$#A&$?D'8 9#"&97'8 "#08= :?E <89#", ."8 1? A#5)$)
M4&<+1&$?. Q'C?A? 29#1&A?, 1 [T#A+ 1?208&4"+, 1? ') A&6$) #1#= <89"? serverfix , & O*#2%#

1"&/81"+'& origin/serverfix ,."+') A#5)$) /A8'31&$7.

U#, [97%? :8 #$*?A&8 [A87? 1 1&C+ O#$#D'+ *##D+ <89"+ 1?7"#'&>9%) git merge
origin/serverfix . M"l# E#D)$) A&S$? 21#3 19&2'+ <89"+ serverfix 8 0*&:31&$7? '&4 )3, A#5)$)
291#*?$? ==, ,&/+3D7?27 '& 1844&9)'#-1842984"#1+1&'8> <89:8:

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

P& A#OHAH<HI :TH<# #3$*?A&6S) <B89"+ 4) 1?7 A#5)$) 0*&:31&$?, $& "#$*& 184#,*&5&6 23$&'
origin/serverfix
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9)$3=)$+&'0'(.) K)=+2

B)"A?"&". '& 9#"&97'+ <89"+ |/ 1844&9)'#-1842984"#1+1&H#= &1$#A&S$?D'# 231#*36 $&"
/1&'+ 1842984"#1+1&'+ <89"+ tracking branch"” (; NE'1;, K; @1&> ?&.; <=-B)=C .;K)?;I=C<@
upstream branch"). F842984"#1+1&'8 <89"?RNR:) 9#'8&97'8 <89"?, I# A&3%$7 ,)/0#2)*)4'8>
110.1#" | 1844&9)#3 <89"#3. M"I# 1? [&E#4?7$)2. '& 1842984"#1+1&'8> <89:8 8 0#$.<")$)
/A8'?, 1?"#+3D7 git pull , Git 184*&/+ ['&$?A) | "#<# 2)*1)*& *&$? $& / ."#=<89"? /9?1&$7?
/A8'?.

J#HO? 17?7 "O#'+63) *)0#/?$#*8>, Git &I$HALS?D'# 2$1#*36 <89"+ master, ."& 2984"+6 /&
origin/master  B*#3$), 1? A#5)$) '&98&C$+18&$? > 8'C8 1842984'#1+1&'8 <89"?RNR$&"S, I#
2984"+337 /& 8'C?A? 18448&9)?A? 0#279&".A?, & # & <89"#3, 184A8"#3 184 master. M" +
1?70&4"+, 1# 1? ,&D?9? 1 0*?"9&48, 1?"#'+3D? git checkout -b <NE'1;> <.;K?; ?E((;'-.&N&
<D&?)M;>/<NE'l;>-) 4#2?$7 O#C?*)'& 48., Git A&6 #0:83 -track 49. 2"#*#D)'#<# /&0?2+:

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

L&20*&148, :) '&2$897"? O#HC?*)'#, # '&18$7 49. :T#<# 2"#*#D)". 6 2"#*#D)".. M"I#
'&[1& <89"?, "+ 1? '&A&<&E9$)2. #F*?A&S? (&) ') 82'+6 8 (,) A&bL $&"+ 2&A+ '&/1+, " 8 <89"&
$897"? | #4'#<# 1844&9)#H<# 2E#1?I1&, $# Git 2$1#*?$7 2$)5&D+ <89"+:

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

U#, 48$? O#'&97'8> <89:8 '&/1+ I# 184*8/'6$72. 184 2)*1)*#=, 17"#8&>$) 0#0)*)4'3
O#1'+ "#A&'4+, 1"&/+3D? ,&5&") 8AD. <89"?:

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

G)0)* 9#"&97'& <89"&  sf ,+4) &1$H#A&S$?D'# 17$.<+1&$? /A8? / origin/serverfix

M'I# 5 + 1&2 15) 6 9#'8&97'& <89"& 8 1? E#D)$) 0*?10./&$? == 4# 1844&9)'#=, D? /A8'?$?
1844&9)'+ (upstream) <89"+, A#5)3$) 1?"#*?2%#1+1&$? #0:8= -u D? --set-upstream-to  4# "#A&'4?
git branch .

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

D."&"7-*- 0;-&=5**3 %" upstream
- J#9? 1842984"#1+1&'& <89"& '&9&CHHI&L'&, 1? A#5)$) 1?"#*?2$#1+1&3$?
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2"#*#D)'?> 1&072 @{upstream}D? @{u} G#,$#, 0*? ,&5&"8, /'&E#4.D?27 '&
master, 1# 2984"+6 /& origin/master , "#*?2$+>3$)2. D?A#27 '& [*&/#" git merge
@{u}/&A82%7 O#1'#<# @it merge origin/master

KO:8. -vwv 4# git branch 4#/1#9.6 48/'&$?2., ."8 + 1&2 '&9&C$#1&'8 1842984"#1+1&'8 <89"?.
T)+97$&$HA ,+4) 2072#" I#'&97'?E <89#" $& 8'H#*A&:8. 0*# '?E, 1"93D&3D?, ."8 <89"?
1842984"#1+3%72. $& 4)$&98 0*# $), D? 1#'? 1?0)*)45&3%7 D? 18423$&3%7 184 9#"&97'?E (D? $)

> 8'C)).

$ git branch -vv

E iss53  7e424c3 [origin/iss53: ahead 2] forgot the brackets

E master lae2a45 [origin/master] deploying index fix

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

G+$ A? \&D?A#, I# <89"& issb3 2984"+6 /& origin/iss53  $& 1?0)*)45&6 == ( "ahead") .; (?;, =&:=&

) **& '&1;'C.& (?; 1&E=), @1E M- .- ,;(E<'.E .; <-+?-+. P;1&B *) :;/)*&, M& “master

2984"+6 /& origin/master $& == 23$&' 6 &"$+&97'?A. ;&98 ,&D?A#, I# serverfix 2984"+6 /& <89"#3
server-fix-good / 2)*1)*& teamone$& 1?0)*)45&6 >#<# '& $*? > 1842386 '& #47?', $#,$# 82'+6
#47?' "#ABS$ '& 2)*1)*8, ."?> A? 1) ') /19?97 $& $*? "#A8$? 9#"&IT'#, ."8 A? 1) ') '&4829&97.

L&2&A"8"):7 ,&D?A#, 1# 9#"&97'& <89"& testing ') 2984"+6 /& 5#4'#3 1844&9)'#3.

F&*$# /&+18&57$7, I# 8 D?29& 184#*8&58&3$7 2$&' 1844&9)7E <B89#" '& D&2 #2$&"T#H<#
HHL9)". | "HE'H<H# 2)¥1)*&. 1&A& O# 2#,8 "HA&4& ') 2.<&6 2)*1)*81, 1#'& O*#2$#
184#*&58&6 $), # 1)9)5)# 0% :8 2)*1)*? O#'&97'#. M'I# 5 1?2 E#D)$) #$*2A&$?
'&>H2$&"8C+ S8'H#*A&:83 0*# 1?0)%)45)". D? 1842$&1&". <8O#", ##18$7 20#D&$"+ 128
184489)'8 0#2298&".. N#5)$) 1) [*#,2$? #27 .

$ qgit fetch --all; git branch -wv

92,4K0'(..4 <%).

JHA&'4A& gt fetch | 084 D&2 1?"#&"., #$*?A+6 128 ##19)"., "?E 17 I) ') A&6$), &9),

J#128A ") IA8'36 1&C+ *# #D+ 42%)"$H*83. F#'& O*H2$# #$*?2A+6 4&'S 49. $#<#, I#, 17 A#<O?

28AH$+5"? 19287 IAB'?. Q2'+6 "HA&'A& git pull , ."&, O# 21#=> 2+$8 $& 1 ,897C#2$8 170&4"81, 6
0#2984#1'72A 12"#&" A "#A&'4 git fetch  $& git merge . M"1# + 182 6 1842984"#1+18'& <89"&,
" A? O#'&/+189?7 + O#0)")4'8> 2)":8=,RNR2$1#*)& $& 28A#2$8>'# '&9&CH#1&'&, D? ."
*)/+97$&$ clone D? checkout, "#A&'4& git pull  ,+4) /1)*$&$?2. 4# 1842984 #1+1&'7E 2)*1)*& $&
18448&9)#= <89"2, #$*?2A+1&$? ##10)". 8 $#A8 *#,7$7 20*#,+ /9?1&"..

B)*)1&5'% 0*#2$8C) "#22$+1&$7?2. fetch $& merge.l'#, #2"897"? A&<8D'?>  git pull D&2#A
A#5) ,21&$? | 0&'$)97"+.

92$(=4..4 )$$(=".2M K)=&+

S.18%7, I1# 1?7 1&"8'D?9? / 184489)'#3 <89"#3RNR$#,$# 128 20810*&:81'?"? /&1)*C?9? 218>
1"'9&4 + '#1+ H+":8#'&97'82%7 $& <89"+ ,+9# /97$# | 1844&9)'#3 master (D? ."& $&A + 1&2
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2$&,897'& 98'8. "#4+). ;9. 1?4&9)". 18448&9)#= <89"? "#*?2$+>$)2. #0:863 --delete  4# git
push U#, 1?4&97%? 1&C+ serverfix 1?"#'&>3%) $&"):

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

F2), I# 184,+9#2., ©) 124&9)". 1"&/81'?"& '& 2)*1)*8. Git 2)*1)* $*?A&$?A) 2&A8 4&'8 I)
4)"2> D&2, M# '&2$+0'#<# [,7*&". 2A8$$. (garbage collection), $#A+ ."l# 1#27 +9#
124&9)'# 12084 #1#, D&2$H 1) 4#2?7$7 9)<"# 184'#12$?.

"#"1(<&'0'(..4
Git A&6 41& #2#1'8 20#2#,? 8'$)<*+18&$? /A8'? | <89"? 1 <89"+: merge (/971&".) $&
rebase(0)%),&/#1+1&"). S :8> 2)":8= 1?1D&$?A)S) I# $&") 0)%)&MH1+1&"., " >H<#

1?2"#'+1&$7?, D#A+ 1## 11&5&6$72. $&"?A D+A#1?A 828 *+A)'$H#A $& 1?70&4"?, "#9? >H<# ")
1&*$# 1&2$#2#1+18&$7?.

I#&3," "#"1(<&'0'(..4

B#1)*'8$72. 4# O#O)*)4'7#<# 0*?"9&4+ / K2'#1? /971&". , 4) 1?24'%, 1# 1&C& *#,#%$&
*#1<&9+/79&2. 1 "#ABS&E 0# 41#E *8/'?E <89"&E.

Figure 35. L&"8=- &"0156'(-**3 +8="&+#

L&>0*#2$8C) 8'$)<*+1&$? <89"?, ." A? 15) *#/<9.'+9?, /& AH#HO#HAH<#3 "HA&'A? merge F#'&
1?7"#'&6 $*?$#D"#1) /9?1&". A85 41#A& #2$&"8A? ['BA"&A? <89#" ( C3 8 CH) $& =E
'&>,9?75D?A 20897'?A 0*)4"#A ( C2, 231#*?1C? '#17?> ['8A#" (8 "#A89).
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Figure 36. P*=-1&52+3 &"0156'(-*"# +8="&+# 05 %"4">"1"C 06);5**3

B*#$), 82'+6 8'C?> 20#28,: A#5)$) 1/.$? 9&3$"+ (patch) /A8' / C48 '&"9&2%? == O#1)*E+ C3 S Git
) '&/I?1&3%7 4-&-150";";5**3> (rebasing). P& 4#0#A#<#3 rebase, 1?7 A#5)$) 1/.$? 128 /A8'?,
I# ,+9? 1 "#AB8$&E #4'#= <89"? $& 184%$1#*?$? =E '& 8'C8> <89:8.

;9. TH<# 0*?"9&4+, 1?"#'&>$) '&2%+0"):

$ git checkout experiment

$ git rebase master

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

B*&:36 ) $&" C+'&6$72. 20897'7> 0¥)4#" ALHE <80#" (O#$HD'H#= $& $#H=, '& "#$*+
0)%),&/#1+6$)27); #$*?A+3$72. 184A8"#2$8 (diff), 20*?D?')'8 "#5'?2A "HASSHA OHSHD'H=
<89"7: 184A8"#2$8 /,)*8<&3$72. 1 $?AD&2#18 H&>97; O#$H#D'& <89"& 12$&#1936$72. (reset) ‘&
"HABS <89"?, '& "+ 0)*),&/#1+6$)27; $& '&*)C$8, /&2$H2#1+6$T72. "#5'& IAB'&.

Figure 37. L-&-/50";;5**3 0>+*) 0 C4*5 C3
G)0)* 1? A#5)$) 0#1)*'+$?2. '& master $& /*#,?$? /97$3$. 0)*)A#$+1&".A (fast-forward
merge).

$ git checkout master
$ git merge experiment
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Figure 38. G6)==3 4-&->"=";5**3> 1+6.) master

G)0)* I'SA#", 1# 1"&/+6 '& C4' 6 $#D'828'7"# $&"?A, '& ."?> 1"&/+1&1 C58/ '&C<tt 0*?"9&4+
/8 1971&".A. J8":)1?7> *)[+97$&$ 8'$)<*&:8= /A8' 'SD?A ') 184*8/'.6$72., O*#$), + 170&4"+
0)%),&/H#1+1&". #$*?2A+6A# D?2$8C+ 82$#°83. M'I#f 0#4212$)2. '& 5+*&9 0)*),&/H1&H=

<89"?, $# 18' +4) 98'8>'?A: /4&6$72., I# 12. *# #$& +0& 0#2984#1'#3, ')/1&58&3D? '& $),
I#'820*&148, 1#& 1?7"#+18&9&2. 0&*&9)97'#.

F? D&2%# 1?2"#*?22$#1+1&$?A?%) 1), I#, 0)*)"#'&$?2. 1 $#HA+ I# 1&C8 "#A8%? '&"9&4&972.

'& 184489)'8 <89"? D?2$#RNR'&0*?2"9&4, ."I# E#D)S$) /*#,2$? 1)2#" 4# 0*#)"$+, ."?A 2&A8 ")

"*+6$). S :7T#A+ 1?0&4"+, 1? 0*&:31&$?A)$) 1 <89:8 > 0#$8A 0)*),&/+69$)2. '& origin/master ,
"#O? +4)$) <HSH1B8 '&4AB29&$? 21#= 9&S$"? A# H2HL'H<# O*)"$+ S 21#3 D)<+ ")*+3D?>
O*#)"$HA ) IA+C)'2> *#,2$7? '8."#= A#A&S"#1#= 8'$)<*&:8>'#= *# #$?RNRO*#2$# 0)*)A#$&$?

<89"+ &,# D?2%# '&"9&2%7? /A8'?.

P&+1&53$), I# 184,2$#" '& ."?> 1'&+6 H8&I7'?> "#A8$, D? 18 6 #2$&"8A |/
0)%),&/#1+1&'?E "#A8$81 + 120&4"+ 0)*),&/#1+1&"., D? :) H8'&I7'?> "#A8$ /971&"., 6
#47'&"#1?7ARNR184*8/'.6$72. 9?2C) 82$#*8.. K0)*&:8. 0)*)&/MH#1+1&". 184$1#*36 /A8'? |
#4'86= 98'8= *#,#$? '& 8'C8> 98'8= 1 $8> 5) 0#2984#1'#2$8, 1 ."8> :8 /A8'? +2$*8D&9?2., + $#>
D&2, ." /9?71&". )*) "8')18 $#D"? $& /9?1&6 =E 4#"+07.

B)+()L" :"#"'1(<&'0'(..4

B84 D&2 0)%),&/#1+1&". 1?7 A#5)$) 0*#<*&1&$? /A8 ') 972C) '& :897#18> <89:8. ;9.
0*?"9&4+ 18/7A8%7 82$#*83 Q23#*8. | $)A&$?D'#3 <89"#3, 184<&9+5)'#3 184 8'CH#= $)A&$?D'#=
<89"?. F? 2%$1#*?79? $)A&S$S?D'+ <89"+ ( server) 49. S$#<#, I#, 4#4&$? 0)1'+ 2)*1)*'+
H+":8#'&97'82$7 A# 21#<# 0*#)"$+ $& 4#4897 $+47 "#A8$. B#$BA 2$1#*?9? <89"+ 49. /A8' '&
"986'$27"8> 2%#*#'8 ( client ), 4) 12$?<9? /*#,7$? "897"& "#A8%$81. L&*)C$8, 0#1)*'+9?72. 4#
<89"? / 2)*1)*'?A? /A8'&A? $& 4#4&97 "897"& "#A8$81 $&A.
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Figure 39. P8="&+3 0 =->5=)7*"C 1+6."C, ;+%156'(-*"C ;+% +*|"# =->5=)7*"# 1+6.)

HO+2$2A#, 1?7 1?7*8C?97? /9?2$7 /A8'? "986'$27"#= 2$#*#'? A# <#9#1'#= 98'8= "#4+ 49. *)98/+,

&9) E#D)$) /&D)"&$? | 2)*1)*'?A?, 4#"? 1#'? ,+4+$7 ,897C) 1849$)2$#1&'8. ;9. :7#<# A#5)$)

1/.$? "986'$27"8 /A87?, "8 1) ) 6 '& 2)*1)*8 ( C8 8 C9, $& 184%1#*?$? =E '& master,
"#*22$+3D?27 #0:863  --onto "#A&'4? gitrebase :

$ git rebase --onto master server client

U# #/'&D&6 "%EKC*) NE'10 “client , /'&>4? 128 9&$"?, 184"#9? 1#'& 184<&9+/?9&2. 184 <89"?
server, $& 184$1#*? =E + <89:&lient , '8,? 1#'& '&20*&148 ,&/+1&9&2. '& <89:8 master." -) $*#E?
2"9&4'#, &9) *)/+97$&$ 4#1#98 "9&2'?>.

Figure 40. L-&-/50';5**3 =->5=)7*"# 1+6.), B" ;+%156'(-*5 ;+% +*I"# 1+6.)

G)0)* A#5)$) 0)*)A#$&S$? 21#3 #2'#1'+ <89"+ master (4?18%72. B)*)A#$+1&". <89"? master,
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49. /&9+D)". 1 )=/A8'/ "986'$27"#= <89"? ):

$ git checkout master
$ git merge client

Figure 41. L-&->"=",5**3 1+6.) master, %63 056'7-**3 ; *-# 0>+* 0 .6+<*=89."# 1+6.)

"g58A%, $)0)* 1?7 $&'#5 17*8C?9?7 0*7>'.$? /A8 | 2)*1)*#= <89"2. F? A#5)$)

0)*),&/+1&$? 2)*1)*+ <89"+ '& master ,)/ 0)*)E#4+ '& ")=, "#*?2$+3D?27 "#A&'4#3
rebase <:;K&?; NE'1;> <=-%=)/.; NE'1l;> , I# 0)*)>4) '& $)A&$?D'+ <89"+ (1 '&CH#A+ 1720&4"+
server) $& /&2%$#2+6 == /A8'? '& ,&/#18> <89:8 ( master):

$ git rebase master server
-)  18431#*?87 1&C+ [*#,9)'+ *#H#$+ |/ server O#1)*E+ master, ." 184#*&5)# 1
B)*),&/#1+1&". 2)*1)*'#= <89"? O#1)*E+ master.
Figure 42. L-&-/50";";5**3 8-&;-&*"# 1+6.) 4";-&F"' master

G#48, A#5)3) 0)*)A#$&$? ,&/#1+ <89"+ (  master):

$ git checkout master
$ git merge server

X89"? client $&server A#5'& 1?9+D&$?, #2"897"? 12. *# #$& / '?E 15) 8'$)<*#1&'& 8 1&A 1#?
,897C) ") I'&4#,9.$72., I# [*#,7$7 1&C+ 82$#*83 $&"#3 ." K2$&$#D'& 82$#*8. "#A8$81:

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

git
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Figure 43. K8=5="7*5 +8="&+3 .">+=+;

Q"1"<:"+2 "#'1(<&'0'(..4

KE, &9) 12) ,985)2$1# 0)%),&#1+1&". ') O#/,&19)) > 21#=E ")4#98"81, ."8 A#5'&
0842+A+1&$? #4'2A * A" H#A:

Q" "#'1(<&0@," +&%),2, N& )3.0?,7 ' ).L2M #":&<2,&#)4M.

M"I# ,+4)$) 2984+1&$? [ T#A+ 0*&17?9+, $# 12) ,+4) <&*&/4. M"I# '8, $# 9347 ')'&1?48$7?A+$7
182, & 28A0. $& 4*+/8 I')1&5&$?A+$7.

J#9? 17 0)),&/#1+6$), $# 1$*&D&6S) 82'+3D8 "#A8S?, & '&$HAB2$7 2$1#+36$) #18, ."8 6 2E#58,
0*#$) 8'C8. M"I# 1? 1?7"9&97? (push) "#A8$? $& 8'C8 /&,*&97? (pull) =E, ,&/+3D? '& '?E 21#3

*# #$+ & O#SBA 17 0)%)/&0?28&97 :8 "#ABS? | AHO#AH<HI git rebase  $& 1?"9&9? (push) =E /'#1+,
+D&2'2"? OH)"$+ +4+$7 A+C)'8 ['#1+ /9218$? 21#3 *# #$+, & O#SSA + 182 +4) 09+$&'?'&,

"#9? 12 +4)$) $.<'+$? (pull) =E'3 *##$+ '&/I&4 + 218> *)0#/2$#8>.

B#<9.'7TA# '& 0*?"9&4 $#<#, ." 0)*),&/M#H1+1&". /A8, ."8 15) /*#,?79? 0+,98D'?A?, A#5)
2$1#*31&$? 0*#,9)A?. L)E&> 1? ["9#'+1&97 *)0#/?$#*8> [ :)'$*&IT7'#H<# 2)*1)*& 8 $*#E? 1
"T#HA+ 0#0*&:31&97?. Q2%$#*8. "#A8%$81 17<9.4&6 4)27 $&":

Figure 44. D.6"*56) &-4"0)="8+$ =5 =&"F) ; *9">' 4"4&52C;56)

G)0)* I) E$#27 4#4&1 [A8', 1"93D'# 8/ /9?1&".A, $& 1840*&171 :8 /A8'? '& :)'$*&97'?>
2)*1)*. F? #$*?A&97 :8 /A8? $& /979? '#1+ 1844&9)'+ <B89"+ /8 21#63 *#,#$#3, #$5) 1&C&
82%#*8. 17<9.4&6 4)27 $&™
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Figure 45. K=&)>56) B- .">+=) =5 06)6) #F +0 8;"<C &"/"="C

1898, $8, E$# 17"9848&97 $& /921897 /A8'?, 17*8C?9? O#1)*+$72. $& 0)*),&/+18&$? /+#,9)+
4 #$+ 17'#8&1C?  git push -force  49. $#<#, I#, 0))0?22&$? 82$#*83 '& 2)*1)*8. JH#O? 1?
##12$22. ( fetch ), $# #$*2A&6$) | 2)*1)*& #18 "#ASS?.

Figure 46. T="89 ;).65; 4-&/50";5*+ .">+=), 0%5(5C7) .">+=), *5 3.)F ;) /50';56) 8;"C
&ll/":l
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G)O)* 1? #,241#6 1 \0*?6A'8> 27$+&:8=. M"I# 1?"#&69) git pull , $# 2$1#2%) '#1?2> "#A8S
197$$., ."?> 1"93D&S$?A) #,7418 98'8= 82$#*8=, & 1&C *)0#/?2$#*8> 17<9.4&$?A) $&":

Figure 47. M) 0%"; :)."*56) 06);5**3 ="# 85>"# &"/'=) ; *)$ .">+= 06):5**3

JH9? 12 17"#&6$)  gitlog 49. $&"H#= 82$#*8=, $# O#,&D?$) 41& "#ABS?, 1# A&3ST $#<# 5 &IBHE,
4&$+ $& OH184H#AQ)"., I# 6 4#22$7 /&09+$&'?A. (897C) $H<#, "#9? 1?7 1840*&12$) (push) $&"+

82$#+83, 1?7 184'#17$) 128 0)*),&/MH1&'S "#ABS? '& :)'$*&O7T'HA+ 2)*1)*8, I# > '&4898
1809+$+1&$?A) 8'C?E. N&,+$7, 8'C8 *#/*#,2"? ') E#D+$7 A&S? C4$& C61 82$#8=, 19&2)
D#A+ 1#'? > 8'8:831&9? 0)*),&/H#1+1&"..

"#'1(<&'0@34 +&=2 :"#"1(<&'06L34

M"l# 5 1?  &:2.2=234 1 2E#58> 2?7$+&:8=, Git A&6 4)."8 D&*?, |# A#5+$7 A#HO#AH<$?. IHI?
ES#27 + 1&C8> "#A&'48 O*?A+2#1# '&4829&1 [A8'?, I# 0)*)$)*9? *##$+ '& ."8> 1?
,&/+18&972.,RNR1&A 4#1)4)$72. *#/8,*&$?2. "#$*8 IA8'? 1&C8, & "#$*8 0)*)$)*$#.

F?.19.6$72., I# "*8A "#'$*#97'#= SHA-1 2+A? "#A8%+ Git $&"#5 1?7*&E#1+6 "#'$*#97'+ 2+A+,
I# ,&/+6$72. '& 9&$:8 (patch), 20*?D?")'#3 "#A8$HA. F#'& '&/?1&6$72. ~patch-id".

M"I# 1? 18/7TA)$) *##$+ I# ,+9& 0))$)*$#3, $& 0)*),&/+6$) == O#1)*E '#17E "#A8$81 1&C?E
"#0)<, Git D&2$# A#H5) 2&A *#/8*&$?2. I# 6 +'8"8&97'# 1&C?A $& /&2$#2+1&$? 1) OH#1)*E+
H1#= <89"7.

I"&58A#, 49. 0#0)*)4'7T#<# 0*?"9&4+, ."I#, ,+4+D? '& O$#27 1?"9&1 0)*),&/#1&'8 "#A8%$?,
[11&5&3D7? "#A8%?, '& ."?E 1? ,&/+1&97 21#3 *# #$+ , A?, I&AB2$7 /9?1&"., 1?"#'&6A# git
rebase teamone/master, Git /*#,?$7 $&"): * F?/'&D?$7 ."8 /A8'? 6 +'8"&97'8 49. '&C#= <89"? (C2,

C3, C4, C6, C7) * F?/'&D?$7 I# ') 6 "#AB$&A? /97$$. (C2, C3, C4) * F?/&D?$7 ."8 "#A8$? )

,+9? 0)*)072&'8 1 :897#18> <89:8 (9?C) C2 $& C3, #2"897"? C4 A&6 3$&"+ 5 9&$"+ " 8 C4') *
P&2$#2+6 $8 "#A8%$? 0#1)*E+ teamone/master

K$5), /&A82%$7 *)/+97$&$81, ."8 A? ,&D?97 1 F? I'#1+ 1?"#'&97 /9?1&". $#= 2&AH= *##$? 1
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'#1?7> "#A8% /971&". , A? A&$?A)A# 1#27 ,897C 2E#5) & B)*),&/#1+1&". O#1)*E
0*?A+2#1# '&4829&'?E (force-pushed) /A8'.

Figure 48. L-&-/50";;5**3 4";-&F 4&)>'8";" *5%+865*)F (force-pushed) 0>+*.

1) 20*8:3189# 9?7C) $#A+ I# C4 $& C4' I# 1? $& 1&C "H#O)<& [*#,79? A&3$7 A&>5) #4'&"#18
9&$"?. Q'&"'C) 0)%),&/H1+1&". ) A#<O# , 17/'&D?$? I# ©) 6 4+,98"&S$ 8 A#A&IH , 1) #4))
CA4-0#48,'+ 983"+ (."&, C174C) /& 12) ') A#<I& , +208C'# I&2$H2+18$72., #2"897"? IA8"? 15)
+9? , + E#D& , #4'HA+ A82:8).

F? $&"#5 A#5)$) 20*#2$?7$? 0*#:)2 1?"#'+3D? git pull --rebase  /&A82$7 /1?D&>'#<#
pull . V#"1*+D'+" 1?"#'&3$? 0#2984#1'# git fetch  $&git rebase teamone/master .

M"I# 1? 1?"#*?23#1+63) git pull  $& ,&5&69%) I#, --rebase 1?"#'+1&12. /& I&A#1D+1&".A,
A#5)$) 1840#184'# 123&'#1?$? "#'HB8<+*&:8>'+ #0:83 pull.rebase , 1?"#'&1C? I#27 $?0+
config --global pull.rebase true

M"I# 1? 20¥2>A&6$) 0)*),&/#1+1&". " 20#28, #D?2$"? "#A8$81 0)*)4 '&4229&".A (push)
$& "4 17 0)*),&/#1+6$) 97C) "#AB$?, 1# ') ,+9?7 4428 #0+ 08"#1&'S, $#48 12) +4) <&*&l4.
M"I# 5 1? 0)*),&/#1+6$) "#A8$?, 1# 15) ,+9? #0+,08"#1&'8, & 8'C8 15) ,&/+3$7 21#= /A8'?
'& '?E, $# 9)<"# A#5)$) #02'?$72. 1 5&E9?12E )0*?6A'H#2$.E $& /')185&"8 "#9)<.

M"I# 5 1?7, D? 1&C8 "#9)<?, 12) 5 A&3%$7 $&"+ ")#,E84'82%7, /| $?E D? 8'C?E 0*?D?,
+0)1'8%72. 1# 8'C8 1?"#'+3%7 git pull --rebase 49. $#<#, I#, $*HE? 0#9)<C?$? 0*?6A'+
2?%$+&:83.

I"#"1(<&'0'(..4 52 <=2'(.4

B#,&D?1C? 0)*),&/#1+1&". $& /9?1&". 1 48=, + 1&2 A#5) 1?'?"+$? /&0?$&".: "#$*) /
PE "*&l). B)¥)4 $7A, " 1840#182%$?, 0#1)¥'8AH#2. 4# $H<#, I# 49. '&2 #/'&D&6 82%#*8. IA8'.

KA'& | SHDH#' [#*+ I# 82$#*8. *0#/2$#*8., )RNR <(:23 ,&K&, N& '=(3." #(:2=&34.
828#7D'?> A#'+A)'S 2&A O# 2#.8, $& >H<# ') A#5'& 084*,9.$?. B84 2A "+$HA,

git

git
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0)%)022+1&". 82$#*8= 6 A&>5) ,93/8*2$1#A; 1? Jelm- 0% $), I 5 1844042, ‘620148,
L+ $# > I#, " S&A 2)*8. /&09+$&7PE "#AB$8L /971&".7 18A) $&" 12) 2$89#2., E&>
)O#I?2$#+8> $*2A&6 1) 49. O*#/#*+#2$8 '&1&4"81.

B*#$?9)5'& $#D"& /#*+RNR20*?>A&$? 82$#+83 ." &:&)B(.4 HE& ", &+ 3,&H (=2 H&"+,.
F? 5 ) +4)$) #0+,08"#1+18$? D)*)$"? 1&CH<# $1#*8"., $&'#5 8'2$*+"8. | 084$*?A"?
1&CH<# OM<*&AH<# 18)I0)D)". 1829+<#1+6 4)$&IT#H= *)4&":8=. B*)42$&1'2"? TH<#
$&#*+ &"$PLH 12"#728#1+3$7 $&"8 82%*+A)'$S? " 0)%),&/M1+18". $& HBI7$*&:8. <8O#"
49. 0%)42$8&19)". 82$#*8= 1 20#28,, '&>/*+D'8C?> A&> +$'8A D?$&DEA.

B#1)*$83D7?27 4# 07$&". I# "&lI): 0)*),&/#1+1&". D? /971&".,RNR20#481&6A#2. 17 >
28A8 &D?$) 1# 1## ) $&") > 0%#23%). Git 6 A#<+$'BA S2$*+A)SHA $& AH/1#9.6 *#,7$7
&<&S$# *)D)> | 1&CH#3 82$#*863, 0#$) "#5'& "#A&'4& $& 0*#)"$ 6 *8/'2A2. Q $)0)*, "#9? 1?
15) O#/'&>#A?922. | $?A, " 0*&:33$7 #,241& 084E#4?, *8C)". O*# $), ."?> "*&I?> 49.
1&CH= 27$+&:8=, 1&9?C&6$72. 1& 1&A?.

FI&<&98, I#, #$*?2A&S? '&>"*&I) | A1#E 218$81, 4#$*?A+>$)2. 0*&179& 0)*),&/MH1+1&$? $8
O#'&97'8 IA8'?, "?2A? 17 1) ') 0#489?7972., 0)))4 '&4279&".A 49. $H<#, I#, $*?A&S?
21#3 82$#*83 D?2$8C#3, &9) '8"#97? ') 0)*),&/H1+1&$? $), I# 15) ,+9# "+4227 '&4829&'#.

N$30%&+

N? #/'&>#A?9? 1&2 | #2'#1&A7? <&9+5)". $& /9?1&". 1 Git. G)0)* 1? 0#1?"8 1A8%7?
2$1#*31&$? <89"? $& 0)¥)A?"&$?2. A85 "?A?, /971&$? /A8'? 1 9#"&97'?E <89"&E. G&"#5 17?
'&1D?972. " 4897$7?2. 21#=A? <89"&A?, '&42?9&3D? =E '& 20897'?> 2)*1)*, 0*&:31&$? '&
20897?E <89"&E $& 0)*),&/#1+1&$? 21#= <89"? 0)*)4 $?A, ." 489?%$?2. / 8'C?A?. ;&98 A?
*#1<9.)A# " '&9&CH+1&$? Git 2)*1)* 49. 2E#1?| 1&CH<# 19&2'#<# "#4+.
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Git .( 3"#"#)

L&*&/8, 1?7 A&6$) ,+$? 1 IA#/8 12'#'+1&$? ,897C82$7 0#12."4)"?E [&4&D, ."8 1&A
[+2$*8'+$72. 0%2 17"#*22$&"8 Git. F$8A, I#, A&S$? A#597182$7 20810%&:318$? /&
MHOHAR<H#3 Git, 1&A $%),& A&S$? 1844&9)) 2E#1?1) Git. O#D 1? > A#5)$) 17"984&$? $&
18&,7*8$? IA8'? I8 2E#1?| "#5'H= 9342'2, 1) ) *)'#A)4+6$72., &45) $&" 4+5) 9)<"#
J&09+$&$?2. 1 $HA+ ES# I1# *#,287, "I# ) +$? 4+5) #)%)52A. # $#<# 5 "I# 1?

&5&6%), I#, 1&C8 "#9)<? A&Q? A4#2$+0 4# 2E#1?1& '&18$7 "#9? 1&C "#A003$)* O0#/&
A)95)3, A&$? ,897C '&48>") 20897 2E#1?1) /&/1?7D&> *#/+A'#. K$5), /&/1?D&> 49.
20810*&:8 | "2A-),+47 '&I&CSH1+3$7 0*#ABSE') 2E#1?1), 4# "H<# 1? #,741& A&BS) 4#2$+0,

$& 1?"98486$) 4# 8 /8,2*&6S) | 'TH<H.

P&O+2$7$? Git 2)*1)* 4#1#98 O*#2$#.

10)*C+ 1&A $*),& #,*&$? O*#S$#"#9, ."?2A 17 ,&5&6$) I#, 1&C 2)*1)* 2089"+1&12.. S 0)*C8>
2)"8= TH<H #4809+ A? *HIO#L18AH O A#2$+0'8 OHSH'HO?, 0)*)1&<? $& )AHOS"? "HE'H<H.
L&2$+0'& 2)":8. 0#.2'2$7 4)."8 $20#18 2E)A? 12"#*22$&". :7E O*#$#"#981 $& ." /A+27$?
1&C 2)*1)* [ '2A? 0%&:31&$?. F #2$&"8>, A? O#<#1#*2A# O%# 4)."8 #0:8= E#2$?'<+, ."I# 1?

) 0#$? /,)*8<&$? 1&C "H#4 '& D+5#A+ 2)*1)*8, $& ') ,&5&6%) A&S? "9#08$ /8 12$&'#19)".A
$& 084S ?2A#3 1&CH<H# 1982 #<# 2)*1)*+.

M'I# 182 ') :8"&17$7 /&0+2" 19&2'#<# 2)*1)*+ 1?7 AH5)$) 184*&/+ 0)*)>$? 4# #2$&'TH=
2)":8= *#/A89+ I#, O#,&D?$? 4)."8 1&*8&'$? '&I&C$+1&". E#2$?'<+ $& O0))EH#A?$? 4#
'&2$+0'H<H# *H#/AB9+, 4) A? *#/<9.)A# *8HA&'SS'S 4)$898 *# #$? 1 2)*)4#1718 *#/0#489)H=
222$)A? "#$*#I3 "#4+.

F84489)) 2E#1?l) /&/1?D&>  7)8=- 8F")B- RRNR2E#1?l) Git, I# ') A&6 *##D#= $)"?. V45)
2E#17?1) 17"#*22$#1+6$72. $897"2 ." A82:) 49. 20810*&:8, ')A& 0842$&1 A&$? "#083 /'SA"+

'8 422"+, G&A 0*#2$# 4&'8 Git. L&>0*#2$8C?A? 20#1&A?, D?2$) 2E#121) AB2$?$7 $897"? 1A82$
$)"? .git 1&CH<# 0*#)"$+ $& ,897C) '8DH<H.

I#&,&+&=2

Git A#5) 12"#22$#1+1&$? DH$?*? *8/'8 O*H$H'#O? 49. 0)%)4&D8 4&2E: @#'&97'?>, HTTP,
Secure Shell (SSH) $& Git. G+$ A? *#/<9.)A# I# 1#7? $&") $& + ."?E #,2$&17'&E 1?7 ,&5&6%$)
(D? ") ,&5868$)) =E 1?2"#*22$#1+1&$?.

A&+(=7.2@ #&,&+&=

E".569%)$ 4&"="."6 '&>0*#2$8C 2>, 18' 0#$*),+6 I#, 184489)) 2E#1?1) +9# 1 8'C8> $):8

'€ $8> 28A8> A&C?'S. F8' D&2$# 12"#*22$#1+6$72., ."I# 128 | 1&CH= "HA&'A? A&3$T 4#2$+0 4#
“HIO#A89) H= H&>O#1#= 222$)A? '& "C$&9$ NFS , D? 1 A)C BA#18*#A+ 170&4"+ I# 128
I&EHA.$7 & #47' "#A003$)*. K2$&"8> 18&*8&'S 48&9)"?> 184 84)&9+, &45) +28 "#08= 1&CH<#
2E#1?1& 0)¥),+1&3$7 '& #AHA+ "#A0D3$)*8, 1# 084121+6 >A#18%82$7 "&$&2$*#HBD'H=
1$*&3$7?.

M"I# + 1&2 20897'& H&>9#1& 272$)A&, $# 1? A#5)$) "9#'+1&%$7?, 17"9&48&$? 4#, $& /&,7*&$? /
OH"&IT'H<# H&>O#LH<# 2EH1?1&. U#, [*#,2$? "O#' $&"#<# 2E#1?1& D? 4#4&$? ." 1844&9)")
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2E#17?1) 4# 82'+3D#<# O*#)"$+, A#2$&$'7# 17"#*?2$&$? CO.E 4# 2E#171& 1 ."#2%$8 URL.
L&O*?"9&4, |#, [*#,2$7? "O#' O#"&IT'H<# 2E#17?1&, 1? A#5)$) 1?"#'&$? I1#27 $&"):

$ git clone /srv/git/project.git

%? [*#,7$? $&"

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

Git 486 $*#C"? O# 8'CHA+, "I# 1?7 .1'# 1&4&69) file:// & O#D&S$"+ URL. M"I# 1? 1"&5)$)
$897"? CO.E, Git 20%#,+6 1?"#*72$&$? $1)*4) 0#279&". (hardlink), &# 0*#2$# 2"#0836 $)"+,
S OHS*S . MUI# 1?7 1'&5)$) file:// , Git /&0+2$?$7 0%%#:)2?, I# 18 /&/1?D&>

12"#*22$#1+6 49. 0)*)4&D8 4&2E D)*)/ A)*)5+, I# /&/17D&> 6 '&,&<&$# A)'C JH)"$?1'?A.
P&/1?D&> 0%H8"2 file:// — 12"#*22$#1+3$7, ."I# ,&5&3$7 #$*?2A&$? D?2$+ "#083 2E#171&

) #1'8C'SE 0#279&'7 D? #,06"$81RNR/&/17D&> 0829. 8A0#*$+ | 8'CH#= IJF, D? D#<#2T
OHAS,'H<# (4718$72. Git /2))42'2  |#4# 1&14&'7 084$*?A"2). N? +A)A# "#22$+1&$727
/17D&>'?A CO.E#A, &45) :) A&>5) /&154? C1?4C).

U#, 4#A48S$? O#'&97") 2E#171) 4# 82'+3D#H<# 0*#)"$+ 084 "#$#9)A Git, 1? A#5)$) 17"#&$?
1#27 $&"):

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

B829. :7#<# 17 A#5)$) 17"98A48S$? 4# $& /&, 7+&S$? | :TH<# 1844&9)H<# 2EH1?I& /& MHOHAH<HS
H1#='8&/17 184489)#<# 2E#1?1&  local_proj ,'8,? 1? *#,2$) :) D)*)/ A)*)5+.

!II#III(KZ

B)*)1&<& 9#"&97'?E 2E#1?| 1 $#A+ I# 1#7?7 0*#2$8 $& 1?"#*?2$#1+3%7 82'+3D? 0*&1&
4#2$+0+ 4# H&>981 $& 4#23$+0+ 4# A)*)58. M"I# + 1&2 15) 6 20897'& H&>9#1& 272F8)A&, 4# ."H#=
A&6 4#2%+0 +2. 1&C& "#A&'4A&, '&9&C$+1&$? 2E#17?1) 4+5) 0*#2%#. F? "9&4)$) D?2$+ "#083
21#<#t 2E#1?1& 1 .M27 A8B2:), 4# “#<# 128 A&3$7 4#2%$+0, $& '&9I&CHH#1+63$) 0*&1&
D?$&".//&072+, ." 8 49. +47-"#= 8'C#= 20897'#= $)"?. N? *#/<9.)A# ." )"20#*$+1&$?

D?2%+ "#083 2E#1?1& 49. :T#H<# 1 K$*?A&". Git '& 2)*1)*8

-) $&"#5 <&*'?> 1&*8&'$, I#, C1?4"# 1/.$? 0*&:3 | 8'CH<# *# #D#<# 2E#1?1&. M"I# 1&C

"#9)<& 0*&:36 / 1&A? '&4 #4'?A O*#)"$#A $& 1?7 ,&5&69) #27 0)*)18*?$?, 1?"#&$?
"#A&'4+ 2E#5+ '& it pull /home/taras/project D&2%# 9)<C), '85 I#, 1#'? 1?"9&4&97? 4#
18448&9)#<#t 2)*1)*+, & 1? | 'TH#H<# O#$8A #$*?A+1&97 /A8'?.

Q"$8&=)+2

XH#HO#L'?> NA#IB" [ TH<# A)SH#HA+ 1 $H#A+, I# '&9&CH+1&$? 20897'?> 4#2$+0 / 4)"897"#E 1+/981
1&I1?7D&> 2"9&4'8C), '85 0*#2$?> A)*)5)1?> 4#2$+0. M"I# 1? ,&5&6%) 1?7"9&4&$? | 1&CH<#
'H+$, 4"+ "HO? 1?7 14#A&, 1?7 A&BS) 0%?A&+'?7$? 1844&9)?> 472", I# A#D) ,+$? 2"9&4'# $&
0#1897'# O#*81'.'# I8 #2'#1&'?A '& A)*)58 4#2$+0#A.
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F&59?21# /&I'&D?$?, I# 1) ) ##10./"#1# '&>C1?4C& #0:8., ."l# 1?7 1?"#*22$#1+6%)
20897'?> 472" "#<#27 $?0+. @#"&97") 2E#17?1) C1?4") $897"? ."I# + 1&2 6 C1?4"?> 4#2%$+0
44 A&'?E. IE#17?1) '& NFS /&/1?D&> 0#1897'8C), '85 2E#17?l) D)*)/ SSH '& $#A+ 5 2)*1)*8,
I# 4#/1#9.6 Git 0*&:31&$7? / O#"&97'?A? 472"&A? #,#E 2?72%)A.

L&*)C$8, :)> O*4$#'#9 ') [&E?I&6 2E1#17?1) 184 170&4"#1?E O#C"#45)'7. J#5)'
"#22%+1&D A&6 0#1'?7> 4#2$+0 4# ~1844&9)#=" $)"?, 8 '8I# ') /&1&5&6 =A /A87?$? D?
1?9+D?$? 1'+$*8C'8 H&>9? Git 8 /802+1&$? 2E#17).

I#&,&+&=2 HTTP

Git A#5) 2089"+1&$?27 D)*)/ HTTP + 41#E *)5?A&E. i# 1)*28= 1.6.6 + Git ,+1 $897"? #4?' A)$#4,

I# ,+1 4+5) 0%#2$7A $& /&/17D&> $897"? 49. D?$&".. S 1)*28= 1.6.6 $& '#18C?E, +1 4#4&'?>
"AB$9?18C?> O#$#'#O, I# 1"93D&6 A#59?2182$7 Git O*#1#4?$? *#+A'+ 0)*)4&D+ 4&'7E,

2E#5+ '& $), ." 18' 0*&:36 D)*)/ SSH. F #2$&"8 4)"897"& *#"81, :)> '#1?> O*#$#"#9 HTTP

2$&1 4+5) *#/0#12345)?2A, &45) 18' 0%#2$8C?> 49. "#?2$+18&D& $& "A8$9?12C?> I#4#

A)$#4+ 0))48&D8. L#18C+ 1)*283 D&2$# '&/?1&3$7 &"0>%)> HTTP O*#$#'#O#A, &
2$8*8C+RNR4)>  HTTP N? 20#D&S$"+ O#<#1#*?AH# O*# THI+A'?> HTTP O*#S$#"#O.

;&<0%.2@ HTTP

T#/+A'?> HTTP 486 4+5) 2E#5) '& $), ." 0*&:36 SSH D? Git 0*#$#'#9?, 0*#$) 0%&:36 D)*)/
/17D&>'8 HTTPS 0#*$? $& A#5) 1?"#*22$#1+1&$? *8/'#A&'8$'8 A)E&'S/A? &1$#+2/&:8= HTTP,
#$5) D&2$H ©)> A)$H4 0%#2$8C?> 49, "#+22$+18&D81, '85 SSH, &45) AHS'& 17"#*22$#1+1&$?
9H<8'/0&*#I7 &1$#*?/&:8= |&AB2$7 '&9&C$+1&". "93D81 SSH.

THI+A?> HTTP '&0)1'# 2$&1 '&>0#0+9.¥8C?A A)S#HA#HA 17"#*?2$&". Git, &45) >#<#

A#5'& '&9&CH+1&$? " 49. &#BAH= 0*&:8, ." O*#$#"#9 git:/l |, $& A# 'TH<# A#5'&
17"9&48&%? | &1$#*?/&:863 $& C?H*+1&"., ." 8 | SSH O*#$#"#9#HA. P&A82$7 '&9&C$+1&".

*8/'?E URL81 49. :?E *)D)>, 1? A#5)$) 1?"#*?2%#1+1&$? 49. '?E #4'?' URL. M"I# 1?

20*#,+63$) 17"9&2%$?, & 2E#1?1) 1?A&<&6 &1$#*?/&:8= (." /&/17?D&> 8 O#1?"# ,+$?), 2)*1)*
1&07?$&6 9#<8' $& 0&*#97. G) 5 2&A) 2$#2+6$72. 8 4#2$+0+ '& D?$&"..

L&20*&148, 49. $&"?E 2)*18281 ." GitHub, URL, I# 1? 1?"#*?23#1+63) 49. 0)*)<9.4+ 2E#1?1& 1
A)*)58 ('&0*?"9&4, https://github.com/schacon/simplegit ) /,8<&6%$72. /| URL#A, I# 1? A#5)$)
1?2"#*22$#1+1&$7 49. "O#'+1&"., $&, ."I# + 1&2 6 4#2$+0, 1?"9&4&$? 4# 'TH<#.

10:2@ HTTP

M"I# 2)*1)* ') 1840#184&6 '& *#/+A?> 2)*182 HTTP, "986'$ Git 20*#,+6 184"#3$?$727 4#
0*#2$8CH<# $+0#<#t HTTP O*#S#"#9+ G+0?7> O*#$#'#9 #D8"+6, I# D?23$) 2E#1?1) Git ,+4)
#,29+<#1+18&%$7?27 ." /1?D&>'8 H&>97? '& 1), 2)*1)*8. J*&2& $+0#<# O*#S#"#9+ HTTP 1 0*#2$#$8

St<# '&9&CH+1&".. F&A $%),& 0*#2$# 17"9&2$? D?2$) 2E#1?1) Git 084 "#*))A 4#"+A)'$81

HTTP $& 12$&#1?$? 0#$*8,'?> <&D#" (E+", hooK) post-update , #27 8 12) (;?18%72. X&"? (hooks)
Git). B829. :7#<#, +28, 1 "#<# 6 4#2$+0 4# 1), 2)*1)*+, '& "#$*?> 1?7 2"#0831&97? 21#6 2E#17?l),
AH#S+ST #2787 SH<#t ", U#, 4&3? 4#2$+0 '& D?$&". 1&C#H<# 2E#1?1& D)*)/ HTTP,

I*4,8$7 1#27 $&"):

$ cd /var/www/htdocs/
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https://github.com/schacon/simplegit

$ git clone --bare /path/to/git_project gitproject.git

$ cd gitproject.qgit

$ mv hooks/post-update.sample hooks/post-update
$ chmod a+x hooks/post-update

K27 8 12). X&D#" post-update 1E#4?7$7 + 2$&'4&*$'+ 0#2%&1"+ Git, $& 1?7"#'+6 1840#184'8
"#A&'4? ( git update-server-info ), I#, HTTP 482%$&1&". $& "9#'+1&". 0*&:31&9#
0*&1?97'#. -. "#A&'A& 1?"#'+6$72., "#97? 1?7 1?7"9&4&63%) 4# T#<# 2E#1?1& (A#59?1# D)*)/

SSH). G#48 8'C8 934) 9347 /A#5+$7 "O#'+1&$? /& A#HOHAH<#3

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

I&A) + THA+ 120&4"+ A? 1?'#*?2$#1+6A# CO.E varfwwwihtdocs, I# 6 /1?D&>'?A 49.
2)*1)*81 Apache, 0*$) 1?2 A#5)$) 1?2"#22$#1+1&$? 2$&$?D'?> 1), 2)*1)*RNRO*#2%#
0#"9848$7 D?2$) 2E#1?1) 4# 'TH<#. :&'8 Git 12483$72. ." 0*#2$8 2$&$?D'8 H&>9? (4?218$72. Git

[2)942'2 49, A#"9&A'SCH= *#/0#1848 0*# $), ." 2&A) 1#7? 124&3$72.)

P&/I1?D&> 1? & # 1?,))$) TH#/+A?> HTTP 2)*1)* | A#597182$3 D?$&"./1&072+, &,# O*#2%$#
#*<&'8/+6%) 4#2%$+0 4# H&>981 / 0*&1#A $897"? '& D?$&". /& A#0#HAH#<#3 G+0#= #0:8=. ;+5)
*84"# :8 41& 1&*8&'$? 2+A8I&3%7.

!II#III(KZ
N? [#2))A?2A#27 '& 0)*)1&<&E T#/+A'#= 1)*28= HTTP O*#$#"#9+.

BH2$H$& 12"#22$&". #4'#<# URL 49. 128E $?081 4#2$+0+ $& $), # 2)*1)* O#$*)+6
&I$H*?/&:8= $897"? "#9? OH$*8'# *#,7$7 "#22$+1&". 2)*1)*HA A4+5) 0#2$?A 49.
"#x22$+1&D&. N#59?2182$7 &1$#+2/&:8= | OH<B'HA $& 0&*#I)A $&"#5 1)9?"& 0)*)18&<& ‘&4 SSH,
#2"897"2 "#*72$+1&D8 ') A&3$7 <))*+1&$? SSH "93D8 O#'&ITH $& /&1&'$&5+1&$?
0+,98D'?> "93D 4# 2)*L)*+ 4# $H<#, " 1#7 IAHS5+$T 1/&6A#48.$? | ?A. 9. A)C
4#2184D)?E "#*22$+1&D81, D? "#*22$+1&D81, 1# 1?2"#*22$#1+3$7 222$)A? 4) SSH A)C
*H#0#12345)'?>, 1) AHE) 2$&$? <HOH1'H3 0)*)1&<#3 1 [*+D'#2$8. -) $&"#5 4+5) C174"?>

$& )H)"$?1'?> O*#$H#"#9, 2E#52> '& SSH.

F? $&"4#5 A#5)$) 'Q4&18$? 4#2$+0 A# 1&CH<# 2E#171& $897"? '& D?$&". D)*)/ HTTPS, $#,$#
1?7 A#5)$) C?H*+1&$? /A82$ 0))4&DS. %? 1?7 A#5)$) '&18$7 [A+22$? "986'$81
12"#+22$#1+1&$? 20):?H8D'S 0840?2&'8 SSL 2)*$?H8"&$?.

U) #4'& <&*& 19&2$?182$7 HTTPS 1 $#A+ I# ) $&'S *#/0#12345)'8 O*4$H'#9?, I#
"HRO#*8$71'8 A)¥)5)18 )"+&'? /&/17D&> '&9&CSH1&'8 4#/1#9.$? 0)*)4&D+ D)*)/ :8 0#*$?.

Q"$&=)+2

Git D)*)/ HTTPS A#5) ,+$? $*#E? 2"9&4'8C?A + 0#*81'."8 / SSH '& 4)."?E 2)*1)*&E. K"*8A
TH<#, 8'C8 O*#$#"#9? A&3$7 4+5) A&9# 0)*)1&< '&4 *#/+A?A HTTP 49. '&4&". 4#2$+0+ 4#
4&?E Git.

M"I# 1?7 1?2'#722$#1+6$) HTTP 49. &I$#*?/#1&'#H<# 1?"9&4&"., 0#2184D)". 1&CH<#
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&"&+'$+ 8'#48 A#5) ,+4? 2"9&4'8C7?A, '85 /& A#O#A#<#3 "93D81 D)*)/ SSH. F$8A 82'+6
4)'897"& +$7983% 49. ")C+1&". 4&'?E 1E#4+ '&0*?"9&4 Keychaing access '& macOS $&
Credential Manager '& Windows, # 4#/1#9.6 +7?"+$? :86= 0*#,9)A?. B*#D?7$&>9%)
P,)¥)5)". 0#2184D)". (credential) I#, 48/'€$727 ." '&9&C$+1&$? ,)/0)D") ")C+1&".
HTTP 0&*#93 '& 1&C8> 2723)A8.

I#&,&+&= SSH

SSh 4#1#98 O#C?*)'?2> O*#$#'#9 0)%)4&D8 49. Git 0*? 28AH#2$8>'#A+ E#2$8'<+. B*?D?'& 1
SHA+, 1# 4#2$+0 SSH 4# 2)*1)*+ 1 ,897C#2$8 12084"81 15) '&9&CH#1&#RNRE "I# '8, :) 4+5)

0)<"# [#,78?. J*BA S$H<#, A5)1?> OHSH'HO SSH A&6 &1$#*?2/&83 8, #2"'897"? 18'
0#1234'2>, |&/17D&> >#<# 9)<"# '&I&CHH1+18$? $& 1?7"#*22$#1+1&$?.

U#, [*#,7$? "9#' Git 2E#1?1& D)*)/ SSH, 1? A#5)3) /&4&$? ssh://  URL #27 $&":

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

%7? 1? A#5)$) 1?"#*?2$&$? 2"##D)'?> 27'$&"272 (0#48,'?> 4# scp) 49. SSH O*#$#"#9+:

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

F? $&"#5 A#5)$) ') /1&4&1&$? "#*?2$+1&D&, $#48 Git 17?7"#*?2$&6 O#SHD'H<# "#*?2$+1&D&. F

#HE '&1)4)7E 1?1) 0*?"9&4&E Git 1?"#*22$86 OHSHD'H<# 222$)A'H<# "#*22$+1&D&, ."I#
Y 1&4&$? #O:SH#&ITH<# BA)'8 "#*?2$+1&D&..

"#m(K2

Z &<&$# 0)%)1&< 1?7"#72$&". SSH. B#-0)*C), SSH 184'#2'# 9)<"# '&9&C$+18&$?RNR4)AH'"?

SSH 6 0#12347?, ,&<&$# A)*)5)1?E &4A8'82$*&$#*81 A&3$7 [ '?A? 4#2184, $& ,&<&$#

42232 +$7181 0#2$819.3$72. / '?2A? $& '&18$7 A&3$7 +$?298$7? I#, '2A? ")*+1&$?. ;&98,
4#2$+0 D)*)/ SSH ,)/0)D'?>RNR+28 48'8 0)*)4&D8 /&C?H*#18'8 $& &1$#*2/#1&'8. L&H#H2$&H", ."
8 HTTPS, Git $& @#"8&97'?> O*#$#"#9?, SSH 6 )H)"$?1'2A, *#,7$7 4&'S ."HAH#<& "#A0&"$'?A?
44 1840%&1"?.

Q"$&=)+2

L)4#98"#A SSH 6 $), I# 18' ') 084$*?A+6 &#'8A'?> 4A#2$+0 4# 1&CH<# 2E#17?1&. M"I# 1?

1?2"#*22$#1+6$) SSH, "#*?22$+1&D8 /#,#10./&'8 A&S$S? SSH 4#23$+0 4# 1&C#=, '&18%$7 $897"? 49.

D?$&"., D)¥)/ 1# SSH ') 6 O*#4+"$?1'?7A 49. 0*#)"$81 / 184"7$7A "#4#A, + "?E 9347
'8O"HA AHS+ST EH$8S? O4#2$# 2"O#+18$? SH<H#, I, #I&>HA?$?2. | '?A. M'I# 17
17"#*22$#1+6$) >H<# $897"? 1 A)S&E 1&CH= "#*0#*&$?1'#= A)*)58, SSH A#5) +$? 642'2A
OHSH'HOHA, I# 1&A O#$*8,). M'I# 1?7 ,&5&6$) 4#/1#97$? &'H#BA'?> 4#2$+0 $897"? 49.
D?$&". 4# 1&C?E 0%#)'$81 $& $&"#5 ,&5&6$) 12"#*?22$#1+1&$? SSH, 1&A 4#1)4)$72.
'89&CH+1&$? SSH 49. '&4279&". /A8, O*#$) I#27 8'C), I#, *)C$& 934)> /4#,+1&9?

IA8'2.
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I#&,&+&= Git

L&2$+0'?A 6 O*#$#"#9 Git. -) 20):8&97'?> 4)A#, |# 1E#4?$7 4# 0&")$+ Git. F8' 29+E&6 '&
1?489)'#A+ O#*$+ (9418), I# '&4&6 2)*182 2E#5?> '& SSH O*#$#'#9, O*#3) ,) S#4'#=
&1$#*?/&:8=. U#, '&4&$? A#2$+0 A# 2E#1?1& & AHOHAH<#3I O*#IH#"#9+ Git, 1?7 A&BS) 2$1#*?$7?
H&>9 git-daemon-export-ok RNR4)A#  184A#19.6$72. *#/4&1&$?  2E#1?1) )  :TH#H<#
H&>9+RNRO*#$) '8."?E 8'C?E /&2#,81 ,)/0)'? ") '&4&6. V # 2E#1?l) Git 4#2$+0'# 128A, & #
'8"#A+. -) #/'&D&S6, I# [1&/1?D&> D)*)/ )> O*#$#"'#9 /& #*#'.6$72. 1?"9&4&".. F? A#5)$)

118A"+$? A#2$+0 4# 17"9&4&".. B*#3) /& 1842+$#2$8 &1$#*?/&:8=, ."I# 1? ) [*#,79%),
FAT-ES# 1 A)*)58, ES# ['&>4) 1) 2E#17?1), IA#5) 4# 'TH<# 1?"9&48&SP?. #2$&$'T# 2"&/I&S?, I#

$&") A&6 2)'2 4#1#98 *84"#.

!II#III(KZ

Git O*#$#"#9 D&2$# 6 '&>CI1?4C?A 4#2$+07A O*#$#"'#9#A 0)*)4&D8 1 A)*)58. M"I# 1?
0)*)4&6$) 1)9?"8 #,2.<? 4&'?E 49. 184" ?$#<# O*#)"$+ D? *#/4&63) 4+5) 1)9?"?> O*#)"$, I#

) 17A&<&6 &1$#*?/&:8= 49. D?$&"., 18*#<84'# 1?7 /&,&5&6%) '&9&CH+1&$? Git 4)A#' 49.
#,29+<#1+1&". 1&CH<# 0*#)"$+. F8' 1?"#*?72$#1+6 $#> 2&A?> A)E&'8/A 0)*)4&D8 4&'?E, I# >
SSH O*#$#"#9, 0*#9) )/ 4A#4&S$"#1?E 17$*&$ '& C?H*+1&". $& &1$#*?/&:83.

Q'$&=)+2

XHOHL'?A ')AHOB'HA O#$H'H#O+ Git 6 1842+$82$7 &1$#*2/&:8=. P&/1?D&> '),&5&'# I#,
O*#$H#'#I Git ,+1 647'2A OHSH'HOHA AH2$+0+ 4# 1&CH<H# O)"$+ P&/1?D&>, >#<it
12"#*22$#1+3$7 + 08&*8 /| SSH D? HTTPS 4#2$+0#A 49. 4)"897"HE *#/*#,2"81, I# A&3$7
0*&1# 17"9&48&$? (072&$?), & +28 8'C8 12"#*22$#1+3%7  git//  49. D?$&".. G&"#5 1) A&, +$7
'§>2"984'8C?> 49. '&I&CS+1&". O*HSH'HO. ;9. 'TH<H# A&L 0%&:31&$? 19&2'?> 4)AH', I#

17A&<&6 I#27 O#48,) A# "#HB8<+*&:8=  xinetd , I# ") /&154? 2E#5) '& 0*#<+9."+ O# 0&*'+.
G&'#5 ) 17A&<&6 I#, A)¥)5)18 )™*&? A#/1#9.9?7 A#2$+0 4# O#*$+ 9418, I# ') 6
2$8'A&*S?A  AHIIHI)?A  HOHES?L?PA  OFSHA. P& 1)92"7A?  "#OH&$?1?A?
A)¥)5)12A? Y*&'&A?, 1)> ) H#I+ABI?> 0#*$ /&/17D&> 6 /&, I# #1&'?A.

E,#2%(..4 Git .( 3"#"#)

G)0)* A? *#/<9.)A# '&I&CS+1&". 2)*182+ Git / :?2A? O*#SH#'HILA? '& 1&CHA+ 19&2'#A+
2)*1)*8.

G+$ A? O4)AH2$+6AH "#A&'A? $& "#'?, I# O#$*8,8 49. &/H1#<H,
20%#) #<# 12$&'#19)". '& Linux 2)*1)*8, E#D& :8 2)*182? $&"#5 AH#5+$7
0*€:31&$? 084 Mac &# Windows 2)*1)*&A?. L&20*&148 '&9&CS$+18&".
17%#,'2D#<# 2)*1)*+ + 1&C8> 8'H*&2$*+"$+*8 )/0)D'# ,+4) '&"984&S$?
184A8"#2$8 + A8*? )/0)"? D? 1 *##$8 | 222$)A'?7A? +$?98$&A?, 0*#$)
20#481&6AH27, 1# . 2)":8. 4&2$7 1&A 1&<&IT") +.19)". 04 0%#:)2.

U#, '&9&C$+1&$? 2)*1)* Git, 20#D&$"+ $*),& )"20#*$+1&$? 82'+3D) 2E#1?I) 4# '#1#<#
D?2$#<# 2E#1?I&RNR2E#1?1&, I# ') AB2$?$7 *##D#= $)'?2. -) 4#1#98 O*#2$# /*#,2$?. U#,
[*#,28? "o#' 1&CH<# 2E#1?1& $& 231#*7$? '#1) D?2$) 2E#17?1), $%),& 1?7"#'&$? "#A&'4A+
clone / #0:863 --bare . P& +A#1'#3 4#A#19)'82%$3, $)"? D?2$?E 2E#1?I /&"8'D+3$72. 2+H8"2#A
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git , '&0*?"98&4:

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

G)0)* + 1&2 6 "#08. 4&'?E $)"? Git + $):8 my_project.git .

-) A&>5) *81'#/'&D'# 1?"#'&"3

$ cp -Rf my_project/.git my_project.git

Z 4)'897"& )/'&D'?E 184A8"#2$)> + H&>98 "#'H8<+*&:8=, 0*#$) 49. '&C?E :89)>, :) A&>5)
#4') > $) 2&A). N? JA# 2&A) 2E#1?1) Git, ,)/ *#,#D#= $)"?, $& 2$1#*36A# $)"+ 20):8&97'#
8 $897"? 49. 'TH<#.

:&<%)N"..4 523,&K& 3ME&2N( .( 3"#"#

G)0)*, "#9? + 1&2 6 D7?2$& "#08. 1&CH#<# 2E#1?1&, 12), I# 1&A 0#$*8,'# /*#,?$?RNR:)
*#IAB82$?7$7? >H<# '& 2)*1)*8 $& '&9&CH+1&$? O*#$#"#97. B*?20+2$8A#, 1?7 '&9&C$+1&97? 2)*1)*

/& '&I1#3  git.example.com, 4# "#<# + 1&2 6 SSH 4#23%+0, $& 1? ,&5&6%) /,)*8<&$? +28 1&C8
2E#1?1& Git 084 $)"#3 Isrvlgit . M"I# $)"&  /srv/git  15) 82'+6 '& 2)*1)*8, 1? A#5)$)
'&9I&CH+1&$? 21#6 '#1) 2E#17?I), 0*#23# "#0831&".A 1&CH<# D?2S#H<# 2E#1?1&:

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

L&*&/8 8'C8 "#*22$+1&D8, I# A&3$7 SSH 4#2$+0 '& D?$&". $)"? Istvigit  '& THA+ 2)*1)*8,
AHS+$T [*#,7$7? "O# 1&CH<# 2EH#1?1&, 1?"#'&1C?

$ git clone user@git.example.com:/srv/git/my_project.git
M"I#  "#*?2$+1&D [/&>4) D)¥)/ SSH 4# 2)*1)*+ $& A&6 A4#2$+0 '& [&072 4# $)"?
[srv/git/my_project.git  , 18' &1$#A&S?D'# A&S$?A) 0*&1# 1?"9848$? IA8'?.
Git &1$HA&S?D'# 4#48&2%7 <*+0#18 0*&1& '& /&072 4# 2E#1?1& 18*#, ."I# 1? 1?"#'&6%)

"#A&'4+ qitinit  /#0:863 --shared.

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

(&D?$) ." 0*#2$# 11.$? 2E#171) Git, 2814282 >#<# D?2$+ 1)*283, $& *#/A82$?$? == '& 2)*1)*8,
M "H<# 1?7 $& 1&C8 "#9)<? A&3$7 SSH 4#2$+0. G)O)* 1? <#$#18 4# 20810%&:8 '&4 #4'?2A
0%#)"$HA.
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F&59?1# /&/'&D?$?, 1# ) 98%)*&97# 12), I# 1&A O#$*8,'# I#, #$*?2A&S$? 0%&:33D?>
922> Git 2)*1)*, A# H<# A&3S$T 4#2$+0 4)"897"& 934)>RNRO*#2$# 4#48&>$) SSH &"&+'$?
'& 2)*1)*8, $& 1&"?'7$) "+4227 D?2$) 2EH#L?I), 4# #<# 128 "#?22$+1&D8 A&3ST 4#2$+0 ‘&
D?$&". $& /&072. K27 8 12)RNR,897C) '8D#<# ) $*),&.

S 4)"897"#E '&2$+0'?E 2)":8.E, 1? 0#,&D?$) ." 0)*)>$? 4# ,897C 1?$#D)'?E 2E)A. N?

HI<ONAR ") 2$1#318$?7 &'&+'S$? 49. "HSH<# "#*72$+1&DE&, ." AHA&S? 184"+7$7>

A#2$+0 '& D?$&". 2E#171&, '&9&CSH+1&". 1), 8'$)*H)>2+ $& 8'C). F$8A, 0&AD.$&>$), I# 49.

20810%&:8 | 4)"897"#A& 9347A? '&4 [&"*?$?A OH)"$HA, +2) I# =&-/5 RNR:) SSH 2)*1)* 8
D?2$) 2E#12l).

G(=".7+) #&"+2

MUI# 1?7 A&D)T"& "#'$#*&, & # 17 0#2$# 120%# #1+6$) Git + 1&C8> #*<&'8/&:8=, $& A&ES)
$897"7 "S8O7'HE O*#<*&A82$81, +2) 4+5) O2$#. K4?' | '&>2"0&4'SC?E  &20)'$81
'8O&CH+1&". 2)*1)*+ GitRNR")*+1&". "#22$+1&D&A?. M'l# 1? &5&6$), I#, ."827
2E#171& +9? A#2$+0'8 '& D?$&". 4)."2A "#22$+1&DE&A, & '& D?$&". $& /80?2 8'C?A,
'8I&CH+18$? 4#2$+0 $& 0*&1& A#5) +$? $HE? 2"9&4'SC).

SSH $&3,0:

M'I# + 1&2 6 2)*1)*, 4# "#<# 128 1&C8 0*#<*&A82$? 15) A&3$7 SSH 4#2$+0, /&/17D&>
'&>0*#2$8C) 12$&#17$? 1&C) 0)*C) 2E#1?1) $&A, &45) 1&A A&>5) 'SD#<# ') 4#1)4)$72.

#2872 (" A? O#,&D?2A# + '&2$+0'8> 2)":8>). M"I# 1&A 0#$*8,)' 2"984'8C?> "#'$*#97 ‘&4
AH2$+0#A $& 0*&1&A? 4# 1&CH<# 2E#171&, 17 AH#5)$) | '2A? 10#°&$72. /& AHOHAH<H3
/17D&>'2E 0*&1 4#2$+0+ 4# H&>981 #0)*&:8>'#= 222$)A? 1&CH<# 2)*1)*+,

M“I# 1?7 ,&58&6$) *#IA82$?$? 1&C8 2E#171& '& 2)¥1)*8, 4# ."#<# ") + 128E | 1&CH= "#HA&'4?, +
et A&B +$? A#2$+0 '& /8072, 6 &"&+'$?, 1&A $¥),& '&9&C$+1&$? SSH 4#2$+0 49. '2E. N?
4898 0*20+2"&6AH, 1# '& 1&CHA+ 2)*1)*8 SSH 2)*1)* 15) 6 12$&'#19)?A, $& 1? 28A) $&"
I&E#A?$) & 2)*1)*.

Z 4)'897"& 20#2#,81 '&4&$? A#2$+0 +28> 1&C8> "#A&'A8. F? A#5)$) O*#2$# 4#A&S$? &'"&+'$?
128A, I# 6 '&>0*#2$8C2A 1&*8&'SHA, 0#$) AH#E) +$? $*+4#AB2$"?2A 1&*8&'$HA. F? AH5)$)

Y IQE#$8$?  12"#+18$7? adduser $& 12$&#1931&$? $?AD&2#18 0&*#98 49. "#5'H<#
"4x22$+18D&.

*+<?7> A)S#HARNR:) 2$1#*2$? 642'#<# "#*22$+1&D& 'git', 0#0*#27$? "#5'#<# "#*22$+1&D8&, +
"#EH<# A&L ,+3$? 4#2$+0 '& /&072 1840*&17?$? 1&A 0+,98D'?> "93D SSH, $& 4#4&$? 128 "93D8
4# H&>9+ ~/.ssh/authorized_keys 1&CH#<# ‘#1#t<# "#*?2$+1&D& 'git'. B829. :7#<#, +28 ,+4+$7 A&$?
4#2%+0 4# A&C?'? D)*)/ "#*7?2%+1&D& 'git. -) '8."?A D?#A ') 109?1&6 '& 4&'8
"#A8$+RNR"#*22$+18&D SSH, / ."#<# 1? 084"93D&6%$)27, ') 109?21&6 '& "#A8%$?, I# 1? /&022+6$).

Q'C?> 20#28,RNR:) /*#,2$?, I#, SSH 2)*1)* &1$#*?/+1&12. | LDAP 2)*1)*+ D? 8'CH#<#
V$*QOBIMHL& H<# 45)*)9& &1I$H*?/&:8=, I# + 1&2 A#5) +$7? 15) 12$&#19)'?2A. #'? "#5)
"HRO2$+18D A&D AH2$+0 A# "HA&'AH<H *.4"& '& A&C?'S, +47-"#= &1$#'$)H8"&:8= SSH ,+4)
4298 S TH.
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S" "#(C)4 '(L&K& :01=)5.8K& +=?5( SSH

(&<&$# Git 2)*1)*81 &I$#*?/+3$72. /& AIHOHAH<#3 0+98D'?E "93D81 SSH. U#, '&4&8$?
0+,98D'?> "93D, "#5)' "#*?2$+1&D 1&CH= 272$)A? A&6 >#<# [<)')*+1&$?, ."l# 1 'PE >H<#
4428 )A&. -)> O4:)2 #A&'#1?> ')/&9)5'H 184 #0)*&:8>H= 2?22$)A?. I0#D&S"+ $).&
0)*)'#8&$?2., # + 1&2 1) )A& "93D&. () 4#4&$'#1?E #0:8>, "93D8 SSH "#*?2$+1&D&
1)*8<&3$72. + $):8  ~/ssh. F? A#5)$) 9)<"# 0#,&D?$?, D? 1? 15) A&6$) "93D, ."I#
0)%)>4)$) 4# $)"? $& 0#4717$)27 '& == IA82$:

$ cd ~/.ssh

$ls

authorized_keys2 id_dsa known_hosts

config id_dsa.pub
+'&>%) 0&*+ H&>981 / '&/1#3 2E#5#3 '& id dsa D? id_rsa $& 1840#184'?> H&>9 /
HIC?*) A pub. Y&>9 .pub 8 6 1&C?A 0+,98D"?A "93D)A, & 4*+<?> H&>9 b :) 1&C
0*?1&$'?> "93D. M"I# + 1&2 "A&6 :?E H&>981 (&,# 1? '&18%$7 ') A&6$) $)"? .ssh), 17 A#5)$)

2314?87 =E /& AH#HO#HAH<#3 O*#<*&A?  ssh-keygen, ."& 0#2$&19.6$72. *&/#A | 0&")$#A SSH '&
Linux/Mac 2?2$)A&E $& 1E#4?$7 4# Git 49. Windows:

$ ssh-keygen

Generating public/private rsa key pair.

Enter file in which to save the key (/home/schacon/.ssh/id_rsa):

Created directory ''home/schacon/.ssh'.

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /home/schacon/.ssh/id_rsa.

Your public key has been saved in /home/schacon/.ssh/id_rsa.pub.

The key fingerprint is:

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

I0#D&$"+ 1#& 48/'&6$72., 4) 1?7 ,&5&69$) 1)%)<$? "93D ( .sshfid_rsa ), & O#$8A 418D8 07$&6
passphrase, ."+ 17 A#5)$) /&97C2$? 0+2$#3, ."I# ') ,&5&6$) 0*? "#5'#A+ 12"#22$&"8
"93D&. ‘&, ?*&$? 0&*#97.

G)O)* "#5)' "#*22$+1&D A&6 :) [*#,7$? $& 1840*&1?$? 218> 0+,98D'?> "93D 4# 1&2 D? 4#

SH<#, ESH &AAB'S2$*+6 Git 2)*1)* (+ *&/8 17?"#*?2$&". SSH 2)*1)*+ I# 1?A&<&6 0+,98D'?E
"93D81). F2) I# =A $%),& /*#,7$? D 2'#0831&$? 1A82% H&>9+ pub $& 1840*&17$7 >H<#
)9)"$*#"#3 O#C$#3. B+,98D'8 "93D8 17<9.4&3$7 0*?2,92/# $&":

$ cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1lyc2EAAAABIWAAAQEAKIOUPKDHIfHY17SbrmTIpNLTGK9Tjom/BWDSU
GPl+nafzIHDTYW7hdI4yZ5ew18JH4IJW9jbhUFrviQzM7XIELEV4h9IFX5QVkbPppSwgOcda3
Pbv7kOdJ/MTyBIWXFCR+HA03FXRitBgxiX1nKhXpHAZsMciLg8V6RjsNAQwdsdMFVSIVK/7XA
t3FaoJoAsncM1Q9Ix5+3VOWw68/elFmb1zuUFIjQJKprrX88XypNDvjYNby6vw/PbOrwert/En
MZ+AW40ZPnTPI89ZPmVMLuayrD2cE86Z/il8b+gw3r3+1nKatmlkjn2s01d01QraTIMgVSshx

109



NrRFi9wrf+M7Q== schacon@mylaptop.local

;9. 4#"9&4'8CH= 8'2%*+":8= O# 1?7"#*?72$&"3 SSH "93D81 '& ,&<&$7#E #0)*&:8>'?E
272$)A&E, 4?718%72. 0#28,?" GitHub I#4# SSH "93D81 /& &4*)2#3 https://help.github.com/
articles/generating-ssh-keys .

Q(=(L,0'(..4 *"#"#0

THI<O.)A# O#"™*#'#1) '&I&CH+1&". SSH 4#2$+0+ '& 2)*1)*8. S :T#A+ 0%?"9&48, A?
17"#*22$&6AH A)SH4 &1$#2H#1&'?PE "93D81 (  authorized keys) 49. &1$#+?/&:8= 1&C?E
"$ko2$+18D81. N? [#1+ 0%20+2$7A#, 1# '& 1&CHA+ 2)*1)*8 2$&'4&*$'?> 422$*2,+$71

@8'+"2, '&0*?"9&4 Ubuntu.

%?2A&H | SH<#, I# $+$ #072&'#, A#5) ,+3$? &ISHALS?H1&'H & A#HO#HAH#H<H3
| "#A&'4?  ssh-copy-id /&A82$7 $#<#, I#, "#0831&$? > 12$&'#1931&$? 0+,98D'8
"93D8 1*+D'+.

10)*C+, 2$1#*?A# "#*?22$+1&D& git $& $)"+ .ssh 49. :7#<# "#*?2$+1&D&.

$ sudo adduser git

$ su git

$cd

$ mkdir .ssh && chmod 700 .ssh

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

‘898, $%),& A4#48$? 0+,98D'8 SSH "03D8 .'#<#27 O*#<*&AB2$& 4# HE&>9+ authorized_keys
"#x2$+1&D& git . B*?0+2$?A#, 1# + 1&2 6 0)*)18%)'8 0+,98D'8 "93D8 $& 1? =E /,)*)<9? 4#
$?AD&2#17E H&>981. L&<&4A&6A#, 0+,98D'8 "93D8 17<9.483$7 2E#5) '&:

$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaClyc2EAAAADAQABAAABAQCBO07n/ww+0ouN4gSLKssMxXnBOvVfOLGt4L
0jG6rs6hPB09j9R/T17/x4IhJAOF3FR1rP6kYBRsWj2aThGw6HXLmM9/5zytK6Ztg3RPKK+4k
Yjh6541NYSnEAZuXz0jTTyAUfrtU3Z5E003C40x0j6HOrfIF1kKISMAQLMdpGW1GYEIgS9EZ
Sdfd8AcClicTDWbgLAcU4UpkaX8KyGILwsNuuGztobF8m72ALC/nLF6JLtPofwFBIgc+myiv
O7TCUSBdLQIgMVOFq112uPWQOKOWQAHUKEOm(fjy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JggJICUvax2T9va5 gsg-keypair

F? O*#2$# 4#9+D&6$) =E 4# H&>9+ authorized_keys "#*?2$+1&D& git 1 >#<#$):8 .ssh:

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

G)O)* 1?2 A#5)$) '&I&CS+18$? O#*#5'6 2E#1?1) 49. '2E /& AHOHAH<HI git init  / #0:863
—-bare , ."& 2$1#*36 2E#1?1) )| *#H#D#= $)"?:
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$ cd /srv/git

$ mkdir project.git

$ cd project.qgit

$ git init --bare

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

B829. :7#<#, ;5#', ;5#28 $& ;5)28"& A#5+$7 1?7"9&2%7? 0)*C+ 1)*283 21#<# 0*#)"$+ 4# $H<#
2E#1?1&, "I# 4#4A&A+$T >H<# " 1844&9)") 2E#17?I) $& 1?"9&4+$7 A# 'TH<# <89"+ P&11&53)

I# E$#H27 A&DE I&E#HA?S? 4# A&C?'? $& 2$1#*31&$? D?23%) 2E#17?I) 1#*&/+ "#9? 1? E#D)3)
4#48$7 O*#)"$. F?"#*?2$&>A# gitserver " 8AOD. E#2$+ (hostnam@ 2)*1)*+ '& ."#A? 1?
'&9&CH+18&97? "#*?2$+1&D&  git $& 2E#17?I). M"I# 1? 1&C 2)*1)* 0*&:36 + 1'+$*8C'8>
A)*)58, $& 1? '&9&C$+6$) DNS I#, 8AD. gitserver 1"&/+1&9# '& 1&C 2)*1)*, $# 1? A#5)$)
12"#22$#1+18$? "#A&'4? " 8 *&'8C) (0*?0+2$7A#, I# myproject :) 82'+3D?> 0*#)"$ /
H&>9&A?):

#.,%J).E_B&.,;

$ cd myproject

$ git init

$ git add .

$ git commit -m ‘initial commit'

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

B829. :7#<#, +28 8'C8 A#L+$7 [*#,2$? "O#' TH#H<# 2E#1?I&, $& 1?"9&4&$? /A8'? '&/&4 $&"
28AH# 9)<"#:

$ git clone git@gitserver:/srv/git/project.qgit
$ cd project

$ vim README

$ git commit -am ‘fix for the README file'
$ git push origin master

P& AHORAH<HI :TH<# A)SHA&, 1?7 A#5)$) CL?4"# #$*?A&S? 0*&:33D?> 2)*1)* Git / 4#2$+0#A
'& D?$&". $& /&07?2 49. 4)"897"#E 0*#<*&A82$81.

P&+185$), 1# '&*&/8 +28 :8 "#*?72$+1&D8 $&"H#5 AH5+$7 /&EHA?$? '& 2)*1)* $& #H$*?PA+3$7
A#2$+0 4# #4947 (shell) " "#22$+1&D git . M"I# 17 ') E#D)$) :TH#<# 4#/1#9.$?, 1&A $%),&
IAB'2$? O#<*&A+ #HIH"? '& I#27 8'C) + H&>98 passwd

F? 9)<"# A#5)$) #,A)57$? "#*22$+1&D& git 4# 1?"93D# &"$?1'#2$8 Git /& AHOHAH<H3
+$?98%7? git-shell , I# 1E#4?$7 4# 0#2$&1"? Git. M"I# 1? 1"&5)$) == 49. 1&C#<# "#*?2$+1&D&

git , " OH<*&A+, I# [&0+2'&6$72. 0*? 1E#48, $# "#-22$+1&D git ") IAH5) [4#,+$?
'HARIT'?> A#2$+0 A# 1&CH<# 2)*1)*+. U#, :?2A 2"#*?2$8&$727, 1&48&>3) git-shell  /&AB2%7
bash D? csh ." ##9#"+ 0*? 1E#48 49. 1&C#<# "#*?2$+1&D&. U#, ;) [*#,2$?, $*),& 20#D&$"+

4#48&$7 git-shell  4# /etc/shells |, ."I# >#<# $&A 1) NA&:
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$ cat /etc/shells # A-+-?E+=-, *&B- "git-shell’ ?B- 1 0 F;G'E. Q1M& .E...
$ which git-shell # A-+-1&.;G=-<C, M& git-shell A+)<0=.EG .; ?;JEG <)<=-*E.
$ sudo vim /etc/shells # =; (&(;G=- @D (& git-shell K; (&8A&*&N&> &<=;..C&S 1&*;.()

G)0)* 1? A#5)$) 184%)4&<+1&$? ##9#H"+ 49. "#*?2$+18&D& /& AHOHAH<HI chsh <E*O@
1&+)<=07?;/;> -s <&:&'&.1; (shell)>

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

G)O)* "#*?2$+1&D  git A#5) 1?2"#*?2$#1+1&$? /064'&". SSH 1?"93D%# I#, 1?"9848$? $&
1&,7*&$? 2E#1?1& Git, $& ') A#D5) /&>$? 4# A&C?'?. M'"I# 1? 20*#,+6%), 1? O#,&D?9)
184A#1+ 184 1E#4+, 2E#5+ '&:

$ 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.

G)O)* A)*)5)18 "#A&'4? Git 0*#4#158$7 0*&:31&$? )/ 0#,9)A, 0*$) "#*22$+1&D8 )
IAHE+$T H$*2A&S? #HOH"+ M" 8 2$1)*45+6 17184, 1?2 $)0)* A#5)$) 281#*7$? $)'+ 1

AHALC'S> $):8 "#*22$+18&D&  git , I# $*HE? /AB'?$? 0#1)48"+ "HA&'A+ git-shell  L&0*?"9&4,
17 A#5)$) #,A)52$? "#A&'4? Git, ."8 0*?>A) 2)*1)*, & # 1? A#5)$) /A8'2$? O#184#A9)".,
") &D&ST "#*22$+1&D8, "I# 1#'? 20#,+3$7 /&>$? D)*)/ SSH. F?"#&>9) git help shell 49,

4#"9&4'8C#= 8'H#*A&:8= 0*# :).

>"%&. Git

G)0)* 12$&H12AH A)AH, I# '&A&6 AH2$+0 A# 2EHL?I & AHOHAH<HI OXHSH'HO+ “Git". -)
OHC?%)'2> 12,8% 49. C124"#<#, \&LSH VH1# #<# A#2$+0+ 4# 1&C?E 4&'2E Git. B&AD.$&>9),
I# #2°897"2 18' ') &ISH*2IH1&'?>, 12) 4# D#<# 17 'QA&6S) 4#2$+0 /& AHOHAHHI TH<#
OH$H"HO+ 2386 |&<BIT'HAH2S+O'PA + >H<# A)*)58.

M"I# 2)*1)* 0*&:36 /& A)S&A? 1&CH<# A))5)L#<# )&+, 18' A&6 1?"#*22$#1+18$227
17"93D'% 49. 0*#)"$81, I# 6 /&<&IT'HAH2$+0'?2A? 49. 218%+ M"I# 5 2)*1)* 0*&:36 1 A)S&E
AVB)LH<# )&+, 17 A#5)$) 12" #*22$#1+1&$? >H<# 49. O*#)"$81, 4# ."?E 1)9?"& "897"82$7
934)> & # "#A003$)*81 (&0*?"9&4 2)*1)*? "#A089.:8= D? 8'$)<*&:8=) A&3$7 4#2$+0 $897"?
'& D?$&"., &9) 17 ') E#D)$) 4#4&18&$? "93D SSH 49. "#5'#<# | '?E.

S +47-"#A+ *&/8, O*#$#"#9 Git 9)<"# '&9&CH+18&$?. F&A 0*#2%# $*),& 17"#'&$? :3 "HA&'4+
$&", I#,? 1#'& 0*&:31&9& ." 4)AH#"

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

KO:8. --reuseaddr 4#/1#9.6 2)*1)*+ 2),) 0)*)/&0+2"&$? )/ #D8"+1&"., 4#'? 2$&*8 /O64'&".
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209?1+$7 (time out), & #0:8. --base-path 4#/1#9.6 "9#'+1&$? 2E#1?1& /& A#0#A#<#3 C9.E+
184'#2'# '&D)". :86= #0:8= /&A82%$7 O#1'#<# C9.E+ M"I# + 1&2 0*&:36 A)*)5)1?7> )&/,
1? $&"#5 A&BES) 4#/1#97%? 0)*)4&D+ D)*)/ 0#*$ 9418 A&C?'? | Git 2)*1)*#A.

P&O+2$2$? 3 "HA&'4+ " AAH AHS'& 4)'897"#A& CO.E&A?, 1 /&9)5#2$8 184 1&C#H=
#0)*&:8>'#= 272$)A?.

L&>0#C?*)'8C#3 + 2+D&2'?E 4?2%*?,+$?1&E Linux 2?2$)A#3 /&0+2"+ 6 systemd #$5) 1&*$# ==
1?2"#*?22$8$? 49. TH<#. B*#2$# 2$1#*8$7 H&>9 letc/systemd/system/git-daemon.service /| $&"?A
1A823#A:

[Unit]
Description=Start Git Daemon

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

Restart=always
RestartSec=500ms

StandardOutput=syslog
StandardError=syslog
Syslogldentifier=git-daemon

User=git
Group=git

[Install]
WantedBy=multi-user.target

N#59?21#, 1?7 0#A8$?9?, I# 4)A# Git /&0+2"&6$72. 084 "#*22$+1&D)A $& <*+0#3 git . PA8'8$7
) /<84'% 1&C?E O0#$*),. VO) 1"&/&'?> "#*72$+18&D A&6 82'+1&$? + 1&C8> 272$)A8. G&'#5
J1)*8$7 +1&<+ '& CO.E 4# 0*#<*&A? GitRNR184%)4&<+>$)  /usr/bin/git , ."l# 6 0#$*),&.

L&*)C$8, $*),& 1?7"#'&$? systemctl enable git-daemon , I#, :)> 2)*182 &I1$#A&$?D'#
/&0+2"&12. 084 D&2 /&0+2"+ 27?2$)A?. G&"#5 1? A#5)$) /&0+2$?$? D? /+0?'?$? 2)*182 /&
4#0#AH#<#3 systemctl start git-daemon  $& systemctl stop git-daemon  1840#184'#.

Ubuntu 4# 1)*28= LTS 14.04 1?"#*?2$#1+1&9& 29+5,+ Upstart. ;9. == "#'H8<+*&:8=, $*),& 4#4&$?
4# H&>9+

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

$&"?> 2"*20$:

start on startup
stop on shutdown
exec /usr/bin/git daemon \
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--user=git --group=git \
--reuseaddr \
--base-path=/srv/git/ \
Isrvigit/

respawn

m > [y mp

P 0*?D?" ))/I0)"?, A? I&HEH#D+6A# 1&2 /&0+2"&$? :)> 4)A#' $897"? | "#*?2$+1&D&, I# A&6
4#2$+0 $897"2 '& D?$&". 2E#1?2IRNR:) 9)<"# [*#,2$7?, 2$1#*?21C? "#1#<# "#*?22$+1&D& 'git-ro'
$& 1&0+2$?1C? 4)A#' | "TH<#. ;9. 0*#2$#$? A? O*#2%# I&0+2$?2A# >#<#t | '&CH<# "#*?2$+18&D&
git ,/ ."#<# 0*&:36 8  git-shell

J#9? 12 0))/&1&'$&5?$) 21#3 A&C?'+ 4)A# Git &1SHALS?D'H /&0+2$7$72. $& ,+4) 2&A
0)%)/&0+2"8$22., ."I# 18' 10&4). U#, /&0+2$?$? >H#<# )/ 0)%)/&0+2"+, 1? AH#5)$) 17"#&$?:

$ initctl start local-git-daemon

L& 8'C?E 2?2$)A&E, 1? A#5)$) 1?"#*?2$&$7? xinetd , 2"*?0$ + $):8 2?23)A?  sysvinit , D? 1#27
8'C)RNR<#9I#1") I#, "#A&'4& |&0+2"&98&27 ." 4)A#', $& AH#5'& ,+9# 0)*)18*.$? == 2$&$+2.

;&98, 1&A $%),& 2"&/&$? Git, 4# "?E 2E#1?| 4#/1#9.$? &ISHF?MHL&K'?> 4#2$+0 /&
AHOHAH<#I 2)*1)*& Git. F? A#5)$) [*#,7$7 ) 1 "#5'HA+ 2E#1?I8 /& AHO#AH<#3I 2$1#*)".
H&>9+ 084 '&/1#3 git-daemon-export-ok .

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

B*?2+$'82%7 :7#<# H&>9+ "&5) Git, |1# 18" A#5) *#/4&1&$7? :)> 0*#)"$ )/ &1$#*?/&:8=.

,&<0%.2@ HTTP

N? 15) A&BA# &L$H*?2MH1&'?> 4#2$+0 D)*) SSH $& )&1$#*2/#1&'?> D)¥)/ git// , O*#$)
82'+6 I) OX#SH'HO, "#$*?> A#5) 0*&:31&$? 1 #H#E 18&*8&'S&E #4'#D&2'#. L&I&CS+1&".

TH#I+At<# HTTP 0#$*2,46 97C) 118A"+$? CGl 2208, I# 1E#42$7 1 0&")$ Git 084 '&/1#3
git-http-backent , '& 1&CHA+ 2)*1)*8. -)> CGl ,+4) D?$&$? CO.E $& /&<#O#1"?, I# =E
1840*&1?9? git fetch  D? git push 4# HTTP URL $& 1?/'&D&$?, D? "986'S 1 /A#/8 2089"+18$7?2.
D)*)/ HTTP (I# 6 0*&14#3 49. +47-."#<# "986'S+ 0829. 1)*28= 1.6.6). M"I# CGI 1?2/'&D?1, I#

"986'S *#/+A?>, 18' +4) | '?A 2089"+1&$22. *#/+A'#, 8'&"C) 4#1)4)$72. 17"#*22$#1+18$?

$+0+ O#1)48"+ (#$5) 18' /1##$'# 2+A82'2> 49. D?$&". /8 2$&*8C?E "986'$81).

[&1&>$) O H'#1# “H#/<9.)A# 4+5) 0*#2$+ 2E)A+ '&9I&CS+1&".. N? 12"#*22$&6A# Apache
1 ."#2$8 CGIl 2)*1)*+ M"I# + 1&2 ')A&6 Apache, 1? A#5)$) >#<# 12$&#12$? '& Linux A&C?'8
0%2,92/'# $&":

$ sudo apt-get install apache2 apache2-utils
$ a2enmod cgi alias env
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- "#A&'4A& 3$&"#5 1A?"&6 A#4+98 mod_cgj mod_alias 8 mod_env F#? 128 "#,E84'8 49.
0*&1?97'#=*##3$? *#/+A'#<# HTTP.

F&A $&"'#5 $¥),& 12$&'#17$? <*+0+ Unix $)"? /stvigit  + '&D)".  www-data I#, 1), 2)*1)*
A&L 4#2$+0 '& D?$&". > /&0?2 4# 2EH#1?1&, #2"897"? 0*#:)2 APache, I# 1?"#+6 CGI 2"+208,
+4) $20H#1# 17" #+18$727 184 TH<# "#22$+1&D&:

$ chgrp -R www-data /srv/git

1898 '&A $¥),& AH#A&S? 4)l# A "H#'HB<+*&:8= Apache, I#, git-http-backend  #,*#,'?" 49. +47-
<t CO.E+ '& 1&CHA+ 1), 2)*1)*8, I# /&"8'D+6$72. '& Igit .

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

M"l# 1?7 O*#0+2$?$) /A8"+ 2)*)4#1?1& GIT_HTTP_EXPORT_ALL, Git A&N&()=C<@ +&K(;?;=
- ?2=&+)KE&?;.)* 1&+)<=07?;/;* =E'C1) <D&?)M; K F;G'&* "git-daemon-export-ok , 287 8 4)AH
Git.

L&*)C$8, 1&A 1&*$# 2"&I&$? Apache 4#/1#9.$? /1&0?$? 4# git-http-backend 8 ."?A#27 D?'#A
[*#,2$7? 1&072? &I$H?H1L&'?7A?, A#S9?1# & A#HOHAH<#3 \O#"+ Auth #27 $&"

<Files "git-http-backend">

AuthType Basic

AuthName "Git Access"

AuthUserFile /srv/git/.htpasswd

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

E Require valid-user
</Files>

m M m» [mp

U#, 1) 0*&:318&9# ")#,E84'# 2$1#*?$? H&>9 htpasswd / 0&*#9.A? 4#/1#9)'?E "#*?2$+1&D81.
K27 0*?"9&4 $#<#, ." A#5'& 4#A4&$? "#*?2$+1&D& ““schacon” 4# :7#H<# H&>9+:

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

Q2'+6 ,)/98D A)$#481 &1$#+7/&:8= 1 Apache, 1&A 4#1)4)$72. 12,*&$? $& 12"#*22$8$? #47?' |
"PE. S 18> 2)":8= A? '&1)9? '&>0*#2$8C?> 0%2"98&4, ."?> $897"? A#<9? 17<&4&$?. G&"H5 17?
)2+A'81'# |&E#D)$) '&9&CS+1&$? CPH*+1&". 4&'?E D)*)/ SSL.

N? ') ,&5&6AH /&' &ASH &<&$H *#/<9.48$? "#HB<+*&:83 Apache, &45) :89"#A AH#59?1#, 1#
17 +4)$) 12"#*22$#1+1&$? 8'C?> 2)*1)*, D? + 1&2 8'C8 0#$*),? &L$H*?/&:8=. 1+$7 1 $#A+ I#

Git 0#2$&19.6 CGl 2"*?20$ git-http-backent , ."?> A#5) 1840*&19.$? $& 0*?>A&$? 4&8 Git
D))/ HTTP. F8' ') *)&98/+6 &1$#*2/8&:83 2&A, 0*#$) &1$#+?/&:83 9)<"# "#$*#931&$? '&
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*81'8 1), 2)*1)*+, I# SH<# 12"9?"&6. -) 4#/1#9.6 A&>5) "#5)' 1), 2)*1)*, |# 084$*?A+6 CGlI,
H$5) 12" 22$H#1+>$) $#>, [# 17 '&>"*&) ['&6S9).

P& 4#"9&4'8C#3 8'H#*A&:863 I#4# "#'H8<+*&:8= &1$#*?/&:8= 1 Apache,
4?18%72. A4#"+A)'$&:83 Apache /& &4*)2#3: http://httpd.apache.org/docs/
current/howto/auth.html

GitWeb

G)O)*, "#97? + 1&2 6 &MH1?> A#2$+0 4# 1&CH<# 0%#)'$+ | 0*&1#A D?$&". $& / 0*&18A? '&
D?$&". $& /8072, A#59?71# 1?7 ,&5&6$) '&9&CH+1&$? 0*#2$7> 18/+898/&$#* D)*) 1),. Git
0#2$&19.6 CGI 2'*20$ GitWeb, ."?> 8'#48 49, :TH#<# 17"#*22$#1+3$7.

Figure 49. M-/ +*=-&A-3$8 ."&)8=";575 05 %"4">"1"C GitWeb

M"I# 1?7 ,&5&6%) 0#4?1?$727, ." 17<9.4&6 GitWeb 49. 1&C#<# 0*#)"$+, Git A&6 "#A&'4+ 49,
18&0+2"+ $PAD&2#HLH<# 0*?7"9&4+ l# + 1&2 6 9)<"?> 1),-2)*1)* '& 2?2$)A8, '&0*?"9&4
lighttpd &,# webrick. L& A&C?'&E Linux D&2%# 6 lighttpd , #3$5) 1? A#5) CLl?4"# >#<#
1&0+2$2$?, ."1# '&,)%)$) git instaweb  + $):8 1&C#<# 0%#)"$+. M"I# 1?7 1?2"#*22$#1+6$) Mac,
Leopard #4*&/+ A&6 Ruby, #$5) webrick A&6 ,+$? '&>0*#2%$8C) /&0+2$?7$?. U#, /&0+2$7%?
instaweb ") / lighttpd 2)*1)*#A, 0)*)4&>$) ,&5&") 8AD. 2)*1)*+ #0:8= --httpd .

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

- "HA&'4& 18&0+2"8&6 HTTPD 2)*1)* '& 0#*$+ 1234 $& &1$#A&S?D'# /&0+2"86 1),-#<9.4&D, I#
184*&/+ O#'&5) :3 2$#*8"+. F&A A&>5) '8D#<# ') $%),& *#,2$?. J#9? 1? /&'8'D?9? $&
&5&6$) 12A"+$? 2)*1)*, 1?2 A#5)$) 12"#&$? $&"+ 5 "#A&'4+ | #0:863 ~-stop :

$ git instaweb --httpd=webrick --stop

M'I# 17 ,&5&6$), I#, 1), 8'$)*H)>2 0*&:31&1 '& 2)*1)*8 1)27 D&2 49. 1&CH#= "#A&'4? D?

49. 04)"$+ | 184™2$2A "HA#A, 49. "H<# 1?7 ")*+6$) EH2$?'<HA, 18A $*),& 12$&'#17$? CGl

2208, 1#, 18' 0*&:31&1 '& 1&CHA+ /17D&>'#A+ 1), 2)*1)*8. :)."8 4?2$*?,+$?1? Linux

A&3$7 0&")$ gitweb, ."?> 1? A#59?1# AH#5)$) 12$&'H#17$? /& AHOHAH<H3 apt &# dnf, #$5)
A#59?1#  1&*$# 20#D&S$'+ 20%#,+1&$? 8 "#A&'4?. N? 4+5) CIL?4" *#/<9.)A#
12$&#19)". GitWeb 1*+D'+. 10#D&$"+ $),& #$*?2A&S? OH<*QA?> "#4 Git, 1 "#A+ 6 8 "H#4

GitWeb, $& /<))*+1&$? 19&2'?> CGI 2"+20$:

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

$ cd git/

$ make GITWEB_PROJECTROOT="/srv/git" prefix=/usr gitweb
E SUBDIR gitweb

E SUBDIR ../

make[2]: "GIT-VERSION-FILE' is up to date.

E GEN gitweb.cgi

E GEN static/gitweb.js

$ sudo cp -Rf gitweb /var/www/

P&+1&5%), I# 1?7 A&6ES) 1"&/&$? :8> "#A&'48, 4) *#/$&C#1&'8 1&C8 2E#1?1& Git /& A#O#AH#<#H3
IA8"#= |A8"#= GITWEB_PROJECTRGOF 1&A $*),& I#, Apache 1?"#*?2%#1+1&%$? CGI 49.
TH<#H 2"208+, 1# AHDS'& [*#,7$7? 1& A#0#AH<#3 VirtualHost:

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

T [T [T My Ty e mp mp mp mp

M" 8 0#0)*)4'8> CGI 2"+20$, GitWeb A#5) 0%&:318$? '& ,+47-."#A+ [4&$'H#A+ '& CGI &,# Perl
1), 2)*1)*8. M"I# 1? E#D)$) 1?"#*22$#1+1&$? #27 8'C), '&9&CH+1&". A&6 ,+$? 9)<"?A.
G)O)* 1? A#5)$) 1&>$? 4#  http//gitserver/  $& O#,&D?$? 1&C8 2E#17?I8..
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B*#$) GitWeb 4+5) 0*#2$?>. M"l# 1? C+"&6$) ,897C 2+D&2'?> Git 2)*1)* / ,&<&$C?A
H+":8# &9#A, 82'+6 4)"897"& *8C)'7 | 184"2$2A "#AH#A, "8 1? A#5)$) 12$&#12$? I&A82$7
GitWeb. K2"897"? GitLab 6 #4'?A | '&>0#0+9.¥8C?E, A? *#/<9.\A# >#<# 82$&9.:83 $&
17"#522$&". " 0*?"9&4. -) $*HE? 2'9&4'8C), '85 1&*8&'$S GitWeb, $& '&0)1'# 1?7A&<&6
897C) *#,#$7, 0*#$) O*#0H#'+6 '& &<&S$H# ,897C?> H+":8#&9.

J.3,(=4C)4

GitLab 6 1), O*#<*&A#3, |# 1?"#*22$#1+6 &+ A&?E 49. [)*8<&". 4&'7E, #$5) >#<t
8'2$89.:8. 1?A&<&6 ,897C) /'&'7, '85 4)."8 8'C8 2)*1)*? Git. L& 1&2%., 6 4+5) 4)$&97'?>
#0722 TH<# OH)2+.

Z 4)"897"& A)$#481, ." 1? A#5)$) 4#2.<'+$? 8'2$&9.:8= GitLab. U#, C1?4"# #$*?A&S? 1#27
0*&:33D), 1? A#5)9) /&1&'$&5?$? 184,?2$#" 18*$+&97'#= A&C?'? D? 8'2$&9.$#* 1 #4?' "98"

[ https://bitnami.com/stack/gitlab , $& 0840*&1?7$? "#'HB8<+*&:83 4# #2#,9?17E O0#3*), 1&CH#<#
2)M4#121&.  U) #4'& 0*?6A'& 4)$&97, |# == 4#4&9& Bitnami, :) )"*&' 1E#4+ (4# ."#<#t AH#5'&
0)*)>%$?, '&,*&1C? alt+a;). F8' 0#184#A9.6 1&A IP &4*)2+ $& 9#<8'/0&*#97 4# GitLab.

b"*&' 1E#4+ 18*$+&97'#= A&C?'? Bithami GitLab. image::images/bitnami.png[b"*&" 1E#4+
18*$+&97'#= A&C?'? Bitnami GitLab.]

P& 8'C#3 8'H#*A&:863 /1)*$&>$)2. 4# GitLab Community Edition readme, 1# A#5'& /'&>$? /&
&4*)2#3  https://gitlab.com/gitlab-org/gitlab-ce/tree/master . G&A 1?7 ['&>4)$) 084$*?A"+ |#4A#
8'2%$&9.:8= GitLab /& 4#0#A#<#3 *):)0$81 Chef, 18*$+&97'#= A&C?'? '& Digital Ocean, $& / RPM
&# DEB 0&")$81 (."8, '& A#A)$ '&072&"., + ,)$&1)*28=). Z $&"#5 “)#H8:8>)"
"*81'?:$1# O# /&0+2"+ GitLab / ")2$&'4&*$'?A? #0)*&:8>?2A? 2723)A&A? $& ,&I&A?

4&7?E, 2"*?0$ 8'2$&9.:8= 0#1'82$3 1*+D'+, $& ,&<&$# 8'CH<#.

8$9%).)3,#0'(..4
GitLab 0*#0#'+6 1),-8'$)*H)>2 49. &4A8'82$*+1&".. B*#2$# '&0*&1$) 1&C #<9.4&D '& 8AD.
E#2$& &# IP &4%)2+ 4) 1? 12$&#1?9? GitLab, $& /&E#47$) ." "#*22$+1&D admin. B829.

8'2$&9.:8= 8AQ. "#*?2$+1&D& admin@Ilocal.host, & 0&*#97 Sivellfie (."?> 1&2 0#0*#2.$7 /A8'?$?
#>'# 1?7 1&>4)$)). B829. 1E#4+, '&$?2'8%7 8"#"+ A)'3 "Admin area" '&<#*8 0*&1#*+D.

earct P S

& ~

Figure 50. L"*.= "Admin area" ; >-*C GitLab.

D&#23,0'(5)

J#*?2$+1&D8 1 GitLab 6 #,98"#1?A? /&0?2&A?, I# 1840#184&3%7 934.A. K,98"#18 /&072? ')
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4+5) 2"9&4'8. B)¥)1&5'# :) /,8* 0)*2#'&97'#= 8'H#*A&:8=, 0%?10./&'?> 4# 4&'?E 9#<8'+,

JHE) "#22$+1&D A&6  H&3)H )%".

0*#)"$+ ,+4):  http://server/hanna/project

= Admin Area

Oworview Morstoring  Masseges  Systen

Active 28

_‘.."--_ Administrator [[EREY 1's you!

. adman@example.com

Betsy Rutherford 1|
¥ maring@iedner langworthme
"".'.'i. Brenden Hayes

{'_'.-' aney_dubuque@cormier.biz

j!x’.jh Cassandra Kilback
s
Tl cawnna@becr com

A% Cathryn Letfler GV
MESF  dosmond@crocks.ca

""‘fé Cecil Modharst
Eaa.-r winmilred@glover.co.uk

Dr. Joany Fisher
milan@huels.us

5% Jarmin Sipes

Hai¥  julietiurner@leannon.co.uk

, 1# 6 9#<BD"?A <*+0+1&".A 0*#)"$81, I# '&9)5&$7
TTHAT "H#R22$+1&D+. MUI# "#¥?22$+1&D hanna A&9& 0*#)"$ 084 '&/1#3 project, $# url 7H#<#

o

Figure 51. R.&5* 5%>+*+8=&";5**3 ."&)8=",57+; GitLab.

Mamrm

;.
[
Edit

Edit & -
Edit o -
Edit o o-
Edit o -
Edit L=
Edit o -
Edit o -

F?4897$7 "#22$+18&D& AH#5'& A1#A& A)SHA&A?. “(9H'+1&"." "#*72$+1&D& ') 4&6 =A
I&E#42$? '& 1&C GitLab, 0*#$) +28 4&'8 | =E 0*#2$8*+ 8A) ,+4) /,)*)5)#, $& H8"2&:8= /
OHCSHLIHS &A4%)2H#3 TH<# "#*22$+1&D8& ,+4+$7 O*#4#15+18&$? 1"&/+1&$? '& >H<# 0*#H8O7.

CEPRI) H22$+18&DE&, | 8'CH<# #'+, O#1'82$3 1?7489.6 =E | ,&/? 4&'7E $& H&>O#1#=
272$)A?. S28 0#)"$? $& 4&'8 1 =E 0*#2$#*8 8A)' 1?489.3$72., $& ,+47-"8 <*+0?, I# =A
'€9)58$7, $&"H#5 +4+$7 12489)'8. -) 1#D)1?47 ,897C 4)2$*+"$?1'& $& )/A8"& 48., $#A+ ==

1?"#*22$#1+3%7 [*84"&.

S#0:2

X*+0& 1 GitLoab --- :) /,8*'& 0*#)"$81, *&/#A | 4&?A? O* A#2$+0 "#*?2$+1&D81 4# ?E
0*#)"$81. J#5'& <*+0& A&G 0*#2$8* 8A)' 0*#)"$+ ($&" 2&AH#, ." "#*?2$+1&D8), #$5) ."I# <*+0&

training A&6 0*#)"$ materials, >#<# url ,+4)

http://server/training/materials
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= Gitlab.org v b '..

Group  Aclivily Labels Milestones [Ssues B850

A4

@gitlab-org e

Open seurce sollwarne 1o collaberate on code

Liavit groug A Glabal -
Al Projects Shared Project Filter by nama Last updated
GitLab Develspmant Kit @
Get started with GitLab Rails dewelopment
kubernetes-gitlab-dema @
Idea 1o Production GitLab Deme running on Kubernotes
omnibus-gitlab @
This project creates full-stack plattorm-specific downloadable packages for GitLab.
GitLab Enterprise Edition
aoa
GitLab Enterprise Edition
a gitlab-shell @
S5H accoss and repositony management agp for GitLab

gitlab-cl-multi-runner
GilLab Runner 2 9

Figure 52. R.&5* 5%>+*+8=&";5**3 1&'4 GitLab.

H5'& <*+08& 0#10./1&'& | 4)"897"#A& "#*22$+1&D&A?, "#5)' | "?E A&6 218> *81)'7 4#2$+0+

A 0%#)"$81 <*+0? $& 4# 28AH= <*+0?. F#? *8/'.$72. 184 Guest" (NE<=C, =E'C1) K;?(...@
(issues) =; /;=) (& Owner" (1982'?2", O#1'?> "#$*HOT ‘&4 <*+0#3, == "#*72$+1&D&A? $&
0*#)"$&A?). G?0? 0*&1 4#2$+0+ /&'&A$H D?2)97'8 I#, '&1#47$? =E $+$, 0*#$) GitLab
OHO#'+6 "#+22") 0#279&". '& )"*&'8 &AAB'82$*+18&."..

I#&"+,2

B*#)"$ GitLab 0%2,07/# 1840#184&6 #4'#A+ 2E#1?1+ Git. J#5)' 0*#)"$ '&0)5?$7 4# #A'H<#

O%#2$#5+ 8A), I# A#5) '&9)5&$? "#*72$+1&D+ &# <*+08. M'I# 0*)'$ '&9)57$7
"H28+1&D+, 1982'7" O0*#)"$+ A&B 0.A?> "#$HI7 '&4 0*&1&A? 4#2$+0+ 4# 0%#)"$+ M"I#
0%#)"$ '&0)5?7$7 <*+08, 0*&1& 4#2$+0+ <*+0? *81'. "#*?2$+1&D8B1 $&"#5 ,+4+$7 1*&E#1&'S.

JH5)' O*H)"$ $&"H#5 A&6 *81)'7 A#2$+0+ 4# 0)%)<9.4+ ."?> "#'$*#936 1 "#<# 6 0*&1& '&

D?$&". 2$#8H" $& 2E#1?1& 0%#)"$+. M"I# 0#)"$ Private (0*?21&$'7>), $# 19&2'?" 0%#)"$+
A&S #')AH '8&48$? 0*&1& "HEHA+ "#*?2$+1&D+. Internal (1'+$*8C'8>) 0*#)"$ A#5) ,&D?$?
+47-"2> "#22$+18&D, I1# /48>2'?71 1E84, & Public (0+,98D'?>) 0*#)"$ A#5) 0)%)<9.4&$? ,+47-

E$#. P&L1&5S), I1# ©) "#$#936 8 4#2$+0 4# "#A&'4? git fetch , 8 4#2$+0 4# 2$#8#" 1),-
8'$)*H)>2+ TH<# 0*#)"$+.

uo+2

GitLab $&"#5 084$*?A+6 E+"2, " '& *81'8 0*#)"$+, $&" 8 '& *81'8 2722$)A?. ;9. "#5'H<# | '?E,
2)*1)* GitLab 1?"#&6 HTTP POST / 4)$&97'?A #0?2#A + H#*A&SS JSON, I#+&/+ $*&09.6$72.
"&27 *)9)1&'$'& O#48.. -) D+4#1?> 20#28, /064'€$? 1&C8 2E#1?1& Git $& 1&C+ "#083 GitLab /
*)C#3 1&C?E 8'2$++A)'$8L *#/+4,"?, '&0*2"9&4 2)*1)*? )I0)*)*1'#= 8'$)<*&:8=, "SA'&$?

D&SBL & # +$298$? *H<H#*$&"..
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J(<&" +&#23,0'(..4

Ut>'# 17 12$&'#17$) GitLab, 1? /& &58&6$) 2$1#+2$? #1?> 0%#)"$. U#, 1) /48>2'7$?, 1&A

$),& "98"+$? '& ['&DH" +" K A.-E E.<=+0*.=E?. " ?:< K;A)=;>=C .;K?0 A+&-1=0, (& @1&N&
A+&<=8&+0 E*-. ?E. *;| ;-B;=), =; @1)G ? .C&N& *;| :0=) +E?-.C (&<=0A0 (& A-+-N'@(0. ,E'CIE<=C
K;(;)D =0= K.:/-.C -N1& K*E.)=) A&=E* K; (&A&*&N&> E.=-+F-G<0 .;;J=0?;.C. L;=)<.E=C Create

Project” (2$1#*2$? 0%#)"$) "#9? 1? ,+4)$) <#$#18.

B829. 2$1#*)". 0%)"$+, 1? '&0)1'# /&QE#D)$) /064'8$? >#<#t | IH'&IT?A 2E#1?1)A Git.
JH5)' 0%#)"$ 6 4#2$+0'?A D))/ HTTPS D? SSH, =E ##E A#5'& 1?"#*?2$&$? 49. 4#4&18&".
174&9)#<# Git 2E#1?1&. F? A#5)$) 0#,&D?$? URLO? '&<#*8 4H#A&C'TH= 2$#*8"? O*#)"$+.
U#, 4#48&$? 12489)") 2E#171) 084 '&/1#3 gitlab  4# 15) 82'+3D#<# O#'&OT'#<# 2E#17I&:

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

M"I# + 1&2 ")A&G 9#"&97'#= "#083 2E#17?1&, 1? A#5)$) 0*#2$# 17"#'&$7?:

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

F), 8'$)*H)>2 '8&4&6 4#2$+0 4# 4)"897"HE "#*?72'7E 0%)42$819)'7 2E#1?1&. #A&C'
2$H#*8"8& "HE'H<# O*#)"$+ OH'&/+6 "IHA&1'3 48.97'82$7, $& O#279&". '&<#H*8 0*#1)4+$7
1&2 4# 0)*)<9.481 H&>981 0*#)"$+ $& 5+*&9+ H8"2&:8>.

*)':#(C4

L&>0*#2$8C?> A)$H#4 0+&:31&$? '&4 OH)"$HA GitLab *&/HA - ) '&4&$? 8'CHA+
"HO2$+1&D+ )/0#2)*)4'8> 4#2$+0 '& 17"984&". 4# 2E#1?1& Git. F? A#5)$) 4#48&S$?
"Hx2$+18&D& A# O*#)'$+ I# 0)%)>4)$) 4# 2)":8= Members" .::J=0?;.C OC&N& A+&-1=0, =:
K:(;<=- .&?&*0 18&+)<=07?;/0 +E?-.C (&<=0A0 (+EK.E +E?.E (&<=0A0 =+&J1) +&KN'@.0=E ? a+0A). Q1M&
?) (;<=- 1&+)<=0?;/0 +E?-.C (&<=0A0 Developer" &# 1?18>, $# "#22$+1&D /A#5) )I"&*#
17"9848$? HB"28:8= $& <89"? ,)/0#2)*)4'T# A#t 2E#1?1&.

Q'C?>, A)C /D)09)?> CO.E 20810*&:8 - :) 1?"#*?2$&". /&0?$81 '& /97$$. ( merge
requests). F8' 4#/1#9.6 +47-"#A+ "#22$+1&D+, I# &D?$7 1&C 0#)'$, *#,2$? 1)2#" 4#
TH<#t 084 1&CPA '&<9.4#A. JH#22$+1&D8 | )0#2)*)A'8A AH2$+0HA AHS+ST O*#2$# 25142572

<89"+, 1?"9&2%7? 4# ")= [A8'?, $& 184"?$? /&0?$ '& /9?$$. | =E'T#= <89"? '&/&4 A# master D?
,FAT-"#= 8'C#= <89"?. J#*?2$+1&D8, I# ') A&3%$7 0*&1 17"9&4&$? /A8'? 4# 2E#1?1&, A#5+$7
THEMHS?" SH<# (231#*2$? 19&2'+ "#083), 1?7"9&2$? H8'"2&:8= 4# =+<#"#08=, $& 184"*?$?

1807$ '& 197$$. | =E'TH<# H#-"+ '&I&4 At <HOHL'H<# O*#)"$+. -. A#A)OT AH#/1#9.6 198&2'?"+
0#1'82$3 "#'$#931&$?, I# O#$*&0?$7 4# 2E#1?1& $& "#9?, 8 1 $#> 5) D&2 4#/1#9.6
0*2>A&$? 1)2"2 184 )0)*)18%)'?E "#*?22$+1&D81.

P&0?$? '& /97$$. $& /&148&". ( issues) 6 <#9#1'?2A? 0%)4A)$&A? 4#1<?E #,<#1#*)'7 1 GitLab.
J#5)' 1&07% '& 197%$. 4#/1#9.6 O#*.4"#1) #,<#1#*)". O*#O#'#1&'?E /A8' (I# 084$*?A+6

9)<"+ 1)*283 0)*)18*"? "#4+), & $&"H#5 I&<&IT') #,<#H1#*)". 127H<# 1&0?%+. K,?2418& A#5+$7

+$? 0%?2/'&D)'8 "#*?2$+1&D&A, D? #*<&'8/#1&'8 + 18E? ( milestone ).

- 2)":8. 0)*)1&5# *#/<9.489& H+":8#&9 GitLab 0#10./&'?> | Git, 0*#$) :) /892> 0*#)"$,
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18" O*HO#+6 &<&$H S'CH<# H+":8#8&9+ 49. AHOHAH<? 1&C8> "#A&'48, '&0*?"9&4 18"8
0%)"$+ $& +$798$? O# 084$*?A:8 272$)A?. KA'& | 0)*)1&< GitLab 1 $#A+ I# 0829.
'QO&CH+1&". $& [&0+2"+ 2)*1)*+ 1&A $897"? [*84"& 4#1)4)$72. [A8'31&$? H&>9
"HWHB<+*&:8= & # I&E#A?$? 4# 2)*1)*+ D)*)/ SSH. (897C82$7 &4A8'82$*&$?1'?E $& /&<&IT7'?E
1&14&'T 4#2$+0'8 D)*)/ 1), 8'$)*H)>2.

9#)(.,2 3,&#&..7&K& M&3,2.KO

M"I# 1? ') E#D)$) 17$*&D&S$S? D&2 '& 123 *##$+ I# 0#10./8&'& /8 12$&'#19)" A 1&CH<#
19&2'#<# 2)*1)*+ Git, + 1&2 6 4)"897"& 18&*8&'$81 E#2$?'<+ 1&C?E 0*#)"$81 Git '& /#1'8C'THA+
17480)#A+ E#2$7'<+. -) '&4&6 D?2)97'8 0)*)1&<?: /&/17D&> E#2$?'< C1?24"# '&9&C$+18$?,
'& "THA+ 9)<"# O#D&S? 0%#)"$?, $& ') $*),& 084$*2A+1&$? D? 2984"+1&$7? /& 2)*1)*#A. L&18$7
Ul# 17 '&9&C$+1&97 $& /&0+2$797 218> 1982'2> 1+$*8C'8> 2)*1)*, 1?7 12) #4'# AH5)3)
17"#+22$8$? 0+,98D'?> E#2$7'< 49. 1&CH<# 184"?$#<# "#4+ D $&" 20897'#$8 /&/1?D&> 9)<C)
Sttt [&>$? $& AHOHAH<S? | L&C?A 0H)"$HA.

L?'8 + 1&2 6 1)97D)/'?> 1?,8* E#2$?'<81, "#5)' /8 21#=A? 0)*)1&<&A? $& ")4#98"&A?. F?
A#5)$) 0#,&D?$? ##1931&'?> 2072#" '& 2$#*8"8 GitHosting, '& <#9#1'8> 18"8 Git /&
&4*)2#3 https://git.wiki.kernel.org/index.php/GitHosting

N? 1 O#4*#,2:.E *#/<9.)A# 1?"#*?2$&". GitHub + *#/4898 GitHub , &45) :) '&>,897C?>
E#2$7'< Git, $& 1&A A#5) +$? 0#$*8,'# 1/&6AHA8.$? | 0%#)'$S&A?, 1# 172"984)'8 '& 'TH<#,

0%#$) 6 1) 4)2.$"? 1&*8&'$81, / ."?E 1? A#5)$) 1?,2&$?, ."I# ') ,&5&6%) '&9&CHH#1+1&$?

19&2'?> Git 2)*1)*.

N$30%&+

S 1&2 4)"897"& 1&*8&'$81, ." #$*?A&$? 0*&:33D) 1844&9)") Git 2E#1?1), I#, 20810*&:31&$?

| 8'C?A? &# '&48S? A#2$+0 4# 21#6= 0%&:8. F?"#*22$&". 1982 H<# 2)*1)*+ 486 1&A O#1'?>
"HSHHOT $& A#/1#9.6 '&O&CHHI+18$? 1&C 1982'2> A)*)5)12> )& (firewall), 0*#$) $&"2>

2)¥1)* /&/17D&> 1?2A&<&6 A&I# 1&CH<# D&2+ 49. '&I&C$+1&". $& 084$*?2A"2. M"I# 17
*#IAB2$7$) 18C8 4&'8 '& 2)¥1)*8 E#2$)*&, >H<# 9)<"# '&I&C$H+18$? $& 084$*?A+1&$?. BH$),
1&A 4#1)4)$72. 1)*8<&S$? "#4 '& D+5HA+ 2)*1)*8, $& 4)."8 #*<&'8/&:8= TH<# ') A#I1#9.3$7.

N&6 ,+$7? 4#1#98 0*#2%# 1?/'&D?$7?, .") *8C)". D? "#A,8'&:8. *8C)'7 19&CH#1+3$7 1&2 &,#
1&C+ #*<&'8/&:83.
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&<:&%)=".2@ Git

G)0)*, "#9? 1? A&6S) 184489)'?> Git *)0#/2$#*8>, '&I&CSH1&'?> " |)'$*&97") A82:), 4) 128
P2 AHBHST 48978727 21#=A 'HAHA, $& [&>HAS | &IH#1?2A? "HA&'A&A? Git 1
OH'QOT'HA+ 0%#)28 *##$?, 1?7 48/'&6$)27 ." 1?"#*22$#1+18$? 4)."8 *#/0#489)'8 *##DS
0%#:)27, I# Git '&4&6 1&A.

F 7#A+ *#/4898, 1? 0#,&D?$), ." 0*&:31&$? / Git 1 *#/0#489)#A+ 2)*)4#1?18 ." +D&2'?" $&
8'$)<*&$#*. G&"?A D?'#A, 1?7 48/'&69$)27, ." +208C'# 1'#2?$? "#4 4# O0*#)"$+ $& [*#,7$7? 1)
JHAH<& 0*#2$8C?A 49. 1&2 $& 2+0*#1#45+1&D8&, & $&"#5, ." +208C'# 2+0*#1#45+1&$? O*#)"$
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VA)S'8 AHBO?1#2$8 OH:)2+ *##$? 49. 1&CH<# O*)'$+ $&/&# 1&CH= "#A&'4?, #$5)
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S )$*QO8MI&PE 272$)A&E, 1/&<&98 82'+6 647'& A#4)97 20810*&:8RNR:)$*&98/#1&'?>
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Figure 53. :-*=&56+0";5%)$ 4"&3%". &"/"=).

©) #I'&D&6, I#, "l AL1& *HIH'?"? [H#,9.$7 "O# | *#O#A8931&D& $& #,241#6 I#27

IA8'.$7, 0)*C?>, E$# '&48CO) 21#= /A8'? '&/&4, IA#5) 1) I*#,2$? ) O*#,9)A. [*+<?>

" [AFC)'?> 19218$7 *# #S+ 0)*CH<# 4# '&4229&". /A8, I#, ') 0)%)072&$?
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"8> -1JF), 8 ;. A#4)97 D+4#1# 0*&:36 1 Git.
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'& D?$&". 4# *)O#/?$#+*8=1 8'C?E *#/*#,'?"81. -)> 2:)'&*8> /&/1?D&> 1"93D&6 "&'#'8D")

2E#171), ") 09)42$8&19.6 “HHB:8>'?>" 0%#)"$. U#, I#,2$? 1)2#" M $&"#<# 04)"$+,

$9),& 2$1#2$? 19&2'?> 0+,98D'2> "O#' 0*#)"$+ $& '&4829&$? /A8'? 4# 'TH<#. B#S$8A, 17?
A#5)$) '&48298$? 1&0?7$ 4 2+0#1#45+18D& <HOHL'H<# O*#)'$+ I#, 18' /971 1&C8 /A8'".
I+O*#1#45+1&D $#4A8 AH5) 4#4&$? 1&C) 2E#1?1) " 1844&9)), 0)*)18*?$? 1&C8 /A8'?
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1. H+0*#1#45+1&D 0*#)"$+ '&42798&6 /A8'? A# 21#<# 19&2'#<# *)0#/?$#*8..
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o g > w D

THI*#,'2" "OH'+6 1)> *)O#I?2$#*8> $& *#,2$7 IA8'.

THI*4,'?" '&4279&6 IA8'? 4# 21#6= 108&2'#= 0+ 98D'#= "#08=.
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Figure 54. L&"2-8 &"/"=) 0 >-*-%(-&"> +*=-1&52+#.
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Figure 55. L&"2-8 &"/"=) 0 %"/&"0)76):)> %).=5="&">.
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0%#:)27 *##$? 6 980C?A? D? 4#2$+0'2A7 1&A. N? *#/<9.)A# 4)$&98 "#5'#<# | '7E + '&,8*
0%2"98481 17"#*22$&"., 184 O*#2$H<# A# 2"9&4'SC?E; 1?7 A&6$) +$? 1 /A#/8 2$1#*318$?
20):?H8D'8 0%#:)2? *##$?, ."8 1&A 0#$*8,'8 '& 0*&"$?:8, / :?E 0¥2"98481.

I#('2=( N&$& +&%),)’

0*# O#184#A9)". "#A8%$81. N&$? 4#,*8 0*&1?79& I#4A# 2$1#*)". "#A8%$81 $& 4#$*?A+1&". =E
*#,2$7 0*&:3 / Git $& 20810*&:3 / 8'C?A? '&,&<&$# 9)<C#3. B*#)"$ Git 0#2$&D&6 4#"+A)'S,
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Figure 56. M);+%git diff --check
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+-J=; @1 =-1<= =F'; )<=i. H&+&B.EG +@(&1 ?E((E'@! AE(<0*&1

?E( =E'; E | .-&DE(.)* (DE:; ?) ?K;N; E .- A)J-=- =E'&);

=;1E E.<=+0*-.=) @1 A-+-;K0?;..@ *&B0=C K;A'0=;=)<@, A&+&B.C&N&
+@(1; .- :0(-.

H&(;'CIE A;+:N+;F) G(0=C AE<'@ A&+&B.C&N& +@(1;.

T

- NM+1-+) - =E? <A)<10 =-B *&B.; ?)1&+)<=&7?07?;=).

- U:K?2):G @1 *;+1-+ ?)1&+)<=&?0>=C (-FE< ;:& KE+&/10,
A-+(@1)%) 11().)G A+&E', K A&+&B.E*) +@(1;*) *EB
_'_*-,Z;*), A+&=- (&*&?'__&<:E M&(& OC&N& +EK.@=C<@

™ [T [T

M"I# 1&C8 0#184#A9)". "#A8%$81 1840#184&3%7 :7T#A+ C&,9##18, $# 128A, E$# 0*&:36 '&4

0#)"$#A, ,+4) &D'# 9)<C) 20810*&:318$7?. B*#)"$ Git A&S 4#,*) #HH*AQ)'S 0#184#A9)".

"#A8$81RNR20*#,+>$) 1?"#'&$? 49. 'TH<# git log --no-merges , 8 O#,&D7?9), ." 1?<9.4&6 82%$#*8.

184H#*A&S$H#1&'?E "#A8$81 0*#)"$+.

H"/+=9 3. >) 5(->", 5 *- 3. >) &"/)>".

For the sake of brevity, many of the examples in this book donOt have nicely-
formatted commit messages like this; instead, we simply use the -m option to git
commit P&*&4? 2$?29#2%$8, 1 ,&<&$7HE 0*?"9&4&E :86= "?5"? 0#184#A9)".

"HAB$81  +4+37  HH#*A9)8 ) $&"  4#*); '&$HAB82$7 A?  O#H2$#
12"#*22$#1+1&$?A)A# #0:83 -m"#A&'4?  git commit .

In short, do as we say, not as we do. G#,$# *#,8%7 ." A? "&5)A#, & ") ." A?
*# PAH.

G(E"7+( <(+#2,( +&%(.$(

L&>0*#2$8C?> 120&4#", ."?> 17 A#5)$) 1+28*837RNR:) 1&*2$?7> 0*#)"$ | #4'2A D? 41#A&
B'CPA? M 'P'&A?. CP&$?>" + THA+ "#9)'2$8, #/'&D&6 I8 1&*?$?A 1?E84'7A
"#A#ARNR)4#2$+0'2A [#1'8CT#A+ 218%+. F? $& 8'C8 *#/*#,'2"? 128 A&3$7 4#2$+0 '& /1&07?2
A4 ¥ OHI?$H*8..

S $&"H#A+ 2)A#1218, 12 A#5)$) 0*&:31&$? /& O*#:)24#A *# #$?, 2E#5?A '& $#>, 1& "?2A 1?2
A#<9? 0%8:3189?7 0*? "#+?2$+1&"8 Subversion D? 8'C#= :)'$*&98/#1&H#= 222$)A?. F? 12)
HA'H HE2A+6$) $&"8 0)%)1&<?, ." 2$1#%)". "#ABSSL O#/& A)*)5)3 $& ')>AH#18*# 0*#2$8C)
<&9+5)". $& [971&"., O*#$) O*)2 *#H#S? AH5) +$? 4+5) 2EH#D5?A: <HOHI'H3
184A8"82$3 6 $), I# /971&". /48>2'33$72. '& "986'$8, & ') '& 2)*1)*8 084 D&2 2$1#*)".
"HABS+. BH<O.TA#, " 1) 0%&:36, "#O? 41& *#/*#,'?"& O#D?'&3$7 0%&:31&$? *&/HA '&4
20897'2A 2E#1?1)A. B)*C?> /52" ‘5# "O#'+6 *)O#/2$#+8>, *#,7$7 IA8'? > 2$1#*36

"#AB$? 9H"'&IT'H. (B#184#A9)". O*#$#'#9+ /&A8')'8 '& E + :2E 0*?"9&4&E, I#, 4)I#
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2"#4$2$7? =E.)

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

$ cd simplegit/

$ vim lib/simplegit.rb

$ git commit -am 'remove invalid default value'
[master 738ee87] remove invalid default value
E1 files changed, 1 insertions(+), 1 deletions(-)

F L8 MM 5)28"&, *#,7$7 $) 2&A)RNR"9#'+6 2E#171) $& 2$1#+36 "#A8S /8 /AS'&A?:

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

$ cd simplegit/

$ vim TODO

$ git commit -am 'add reset task’

[master fbff5bc] add reset task

E1 files changed, 1 insertions(+), 0 deletions(-)

G)0)*, ;5)28"& '&4279&6 21#3 0*&:3 4# 2)*1)*&, 8 $+$ ') 12'7"&6 S5#4'?2E OHAPIH":

# Jessica's Machine
$ git push origin master

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

K2$&"8> *.A#" :TH<#t 121#4+ 6 A#1#98 "#+22'2A O#184#A9)".A 184 #0)*&:8= push K2'#1'?>
H#*A&SRNR<=;+--A&<)";..@>..<.&?7--A&<):..@> A&<);..@-?E( ¢ A&<);.@-(& , 4) A&<);.@-7E(
O#/'&D&6 OH'&97') O#279&"., I# '&4279&6$72., & A&<);..@-(& RNR'&/1& 1844&9)#<#

0#2?9&"., I# ##1936$72.. F? [+2$*8D&$?A)$) $&"8 *.4"? 4898 1 4?2"+28.E, $#A+ 1&<&9T")
*#+A8". AHO#AHD) *#/8,*&$?2., 1 "#A+ 23$&'8 *8/#A&'8$'8 2E#1?I&. More details are
available in the documentation for ;#'9&4'8C) 0*# :) 1 4#"+A)'$&:8= git-push .

B#1)*$&6A#2. 4# '&CH<# 0%?"9&4+: "14#1/8 ;5#' |1#27 |A8'36, /,)*8<&6 :8 /A87? 1
OH#"&IT'HA+ 2E#1?18 $& '&A&<&E$72. '&4829&$7? =E 4# $#<# 5 2)*1)*+:

# John's Machine

$ git push origin master

To john@githost:simplegit.git

E! [rejected] master -> master (non-fast forward)
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error: failed to push some refs to 'john@githost:simplegit.qgit'

STH<H# *&I+ #0)*&:8. /&1)*C+6$72. O#A?9"#3 D)*) $), I# ;5)28"& 15) '&482989& 1658%+
IAB'2. -) #2#,971# 18&5921# [*#/+A8$?, ."I# 17 /1?2"9? 4# Subversion, #2"897"? 1? 0#A8%$?$),

I# 41& *#I#'2"? ') *)A&<+1&97? #47' 8 $#> 2&A?> H&>9. O#D& Subversion &1$#A&S$?D'#

4,287 $&") 197$$. '& 2)*1)*8, ."I# *8/'8 H&>97? ,+9? *)A&<#1&'8, + Git 1? /A+C)'8 84"75=."
19718$7 "#A8$? O#'&IT'#. Q'C?A? 20#1&A?, ;5# A&6 204#D&S"+ #$*?A&S$? IA8'? ;5)28"2 $&

192$? =E *&MHA + 21#6A+ O#'QOT'#A+ 2E#1?18, 8 97C) 0829. :TH#<# >HA+ +4) 4#/1#9)# =E
'848298$7.

M" 0)*C?> "*#", 5# #$*?A+6 0*&:3 ;5)28"? (92C) "=8)>'< 1) ") /9?71&6 / 1982'?2A%
IA8'&A?):

$ git fetch origin

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

L&*&/8, 9#"&97") 2E#17?I) ;5#'& 17<9.4&6 0*?,9?/'# $&":

Figure 57. P8="&+3 ?("*5, B" &"0/+16583.

G)0)* ;5#' A#5) 19787 I1#>'# #E*?A&'+ *#,#$+ ;5)28"? [ 19&2'#3 IH#"&IT'#3:

$ git merge origin/master
Merge made by the 'recursive' strategy.
ETODO| 1+
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E1 files changed, 1 insertions(+), 0 deletions(-)

M"I# O#"&97") 192$$. O*HE#A?$T )/ 0*#,9)A, $# ##19)'& 82%$#*8. A&S?A) $&"?> 17<9.4:

Figure 58. H-4"0)="&+$ ?("*5 4+863 06);5**3 origin/master .

G)0)* [5##18, A#59?1#, 1&*$# [&0+2$7$? $)2$? > 0)*)'#&$?2., I# IA8'? ;5)28"? )
1097'+9? '& >#<# 1982'8. M"I# 12) <&*&/4, 18' '&*)C$8 AHE) '&4829&$? [#>'# /97$+ *# HS+
A 2)*1)*+:

$ git push origin master

To john@githost:simplegit.qgit
E fbffSbc..72bbc59 master -> master

B829. :7#<# 82%#*8. "#A8%81 ;5#'& A&$?A) $&"?> 17<9.4:

Figure 59. P8="&+3 ?("*5 4+863 *5%8)65**3 %" 8-&;-&5 origin .

G?A D&2#A, ;5)28"& 2$1#*?9& $)A&$?D'+ <89"+ 084 '&/1#3 issueb4 $& 2$1#*?9& 1 '8> $*?
"#HABS$?. F#'& ") #$*?7A+1&9& [A8'? ;5#'& O#"?I#, #$5) == 82$#*8. "#A8$81 17<9.4&6 $&™
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Figure 60. Q->5=)7*5 1+6.5 ?(-8+.).

T&O$HA :5)28"& 48/'&6$72., |# 5# '&4829&1 4# 2)*1)*& I#27 '#1), 8 1#& E#D) '& )
0#<9.'+$7?, $H#5 1#'& #$*?A+6 128 '#18 4&'8 | 2)*1)*&, ."?E + )= 1) ')A&S6:

# Jessica's Machine
$ git fetch origin

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

1) 2$.<+6 *# HS+ GHE, "+ 18' 12$7< '&4829&$7?. Q2$#*8. ;5)28"? $)0)* 17<9.4&6 $&":

Figure 61. P8="8+3 ?(-8+.) 4+863 "=&)>5**3 0>+* 2("*5,

'5)28"& 118586, # == $)A&S$?D'& <89"& <H$#1&, 0*#$) ,&586 /'&$?, "+ D&2$?'+ #$*?A&'?E
IA8' 5H#'& => A#1)4)$72. 971837 /8 21#63 *# #$H#3, I#, A&S? A#59?7182$7 '&48298$? /A8'?.
F#& 1?7'#+6  gitlog , I#, 48/'8$72.:

$ git log --no-merges issue54..origin/master

commit 738ee872852dfaa9d6634e0dea7a324040193016
Author: John Smith <jsmith@example.com>

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

E remove invalid default value

1?7'$&"2?2  issueb4..origin/master 6 H897$*#A 5+*&9+, ."?> 0*#2?$7 Git 184#,*&5&%$? 97C) $8
"#A8$? | 4*+<#t= <B9"? (+ :7T#A+ 1?0&4"+  origin/master ), ."?E "NA&6 1 0)*C8> <89:8 (+ :7#A+
1?7084"+ issueb4). N? *#/<9.\A# 1)> 2?7'$&"2?2 4#"9&4'# 1 Q'$)*1&97 "#A8%$81 .
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P 7#<# 1?1#4+ A#5'& O#,&D?$?, I# 82'+6 647'?> "#A8$, ."?> 2$1#*?1 ;5#', $& ;5)28"& 1)
") 19?9& /8 21#=A? 9#"&97?A? |A8'&A?. M"I# 1#'& /8996 origin/master , :) 64?'?> "#A8$,
7> [A8'?$7 == 9#"'&97'+ 0*&:3.

G)0)*, ;5)28"& A#5) /9?7$? == $)A&$?D'+ 0*&:3 4# 21#6= <89"? master, /9?1&6 *# #$+ 5#'&
(origin/master ) 4# <89"? master, & O#$8A '&4279&6 /A8'? '&/&4 A# 2)*1)*& ['#H1+.

10)*C+ (0829. $#<#, ." [,)*)<$? 128 /A8'7? 1 "#AB$&E + $)A&$?D'8> <89:8 issueb4), 1#'&
0)E#4?$7 '&/&4 A# 21#6=<89"? master, I#, 084<#$+1&$?2. 4# 8'$)<*&:8=:

$ git checkout master
Switched to branch 'master’

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

;5)28"& A#5) /97%? 20#D&$"+ E#D origin/master , E#D issue54RNR1#'? #,72418 <#$#18, #$5)
O#*.4#" ") 6 1&59?17A. F84,2%#" + *)/+973$&$8 ,+4) #4'&"#1?A ')/&9)5'# 184 0#*.4"+, ."?>
1#'& 1?,)%); 9?C) 82%#*8. ,+4) $*#E? *8/'#3. F#'& 1?7*8C+6 /9?7$? 20#D&$"+ <89"+ issueb4:

$ git merge issue54

Updating fbff5bc..4af4298

Fast forward

EREADME | 1+

Elib/simplegit.rb | 6 +++++-

E2 files changed, 6 insertions(+), 1 deletions(-)

c#4'8 0*#,9)A? ') $*&09.33$72.; ." ,&D?%), :) 0*#23) /97$3. 0)*)A#$+1&".A 10)*)4 (fast-
forward). G)0)* ;5)28"& p&1)*C+6 9#"&97") /197%$.: /971&6 15) #$*?A&'+ *# #$+ 5#'&, I#
D)"&6 1 <89:8 origin/master :

$ git merge origin/master

Auto-merging lib/simplegit.rb

Merge made by the 'recursive' strategy.
Elib/simplegit.rb | 2 +-

E1 files changed, 1 insertions(+), 1 deletions(-)

S2) /19?1&6$72. D?2$#, 8 $)0)* 82$#*8. ;5)28"? A&6 $&"?> 17<9.4:

Figure 62. P8="8&+3 ?(-8+.) 4+863 06);5**3 0>+* ?2("*5.
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G)0)* origin/master 6 4#2.5?A | <89"? master ;5)28"?, #$5) 1#'& A&6 ,+$? 1 /A#/8 +208C'#
'&4829&%$7? IA8'? (0*?0+2"&3D?, I# ;5#' $?A D&2#A ") '&4829&1 1) ."?E#27 IA8'):

$ git push origin master

To jessica@githost:simplegit.git

E 72bbc59..8059¢c15 master -> master

JH#5)' *#[*#,'?" 281#*?1 4)"897"& "#A8$81 $& +208C'# /9?1&1 *#,#$+ 8'CH<#.

Figure 63. P8="8+3 ?(-8+.) 4+863 *5968)65**3 0>+* *505% %" 8-&-&5.

=) #4?' [ '&>0*#2$8C7E 0*#:)281 *#,#$?. F? 0*&:369) 4)."?> D&2 (/&/1?D&>, 0)*)1&5'# +

$)A&S?D'8> <89:8) $& /971&6%) :3 0*&:3 4# 21#6= <B89"? master, "#9? 12) <#$#1#. J#9? 1?
,&5&69%) '&48$? 4#2$+0 4# 21#6= *##$?, $*),& #$?A&S$? (fetch) $& /97$7 4# 1&CH<# master
<89"+ origin/master , ."I# 1#'& /A8'79&2., $& '&*)C$8 '&4829&$? <B89"+ master 4# 2)*1)*&.
P&<&97'& 0#2984#1'82$7 1?<9.4&6 0*?,9?/'# $&™":
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Figure 64. G51569*5 4"86+%";*+8=9 4"%+$ %63 4&"8="1" 4&"2-8' &"/"=) %-.+69."F &"0&"/*).+; O Git.

F(+#2,( +"#&'(.( +&%(.$(

S [T#HA+ '&2$+0'HA+ 1&*8&'$8, O#4?1?A#27 '& *#98 +D&2'?"81 + ,897C8> /&"*?$8> <*+08. F?
48/'&69$)27, ." 0*&:31&$7? 1 2)*)4#1718, 4) )1)9?D"& <*+0& 20810*&:36 '&4 H+":8#'&9#A, &
O#$8A =E'8 "#A&'4'8 1)2"? 8'$)<*+3%$72. "?A#27 8'C?A.

I"&58AH, ;5#' $& ;5)28"& 0*&:33$7 *&/HA '&4 #4'863 H+":863 (&/18A# ) featureA"), 0
=&G /)< @1 B-<E1l; K B&<E (O- =+-=EG +&K+&:.)1) A+;0>>=C .;( E.J&> (<1;BE*&, featureB"). S
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THA+ 17084+, "#AO&'S. 12" #*22$#1+6 *8/'H#124 O4)2+ *##$? | A))45) A 8'$)<*&:8=, 1

THAH 0%&:. #)ARE <0 8'$)<*+6$72. 17"93D# #'¥)A?A? 8'5))*&A?, 8 <89"& master
<HOH1'H<# 2EH#1?1& AHS) +$? ##19)#3 97C) 1?A? 8'5))*&A?2. S THA+ 2)'&*8=, 12.

0*&:. 184,+1&6$72. + "#A&'A'?E <89"&E, & 08/'8C) 2$.<+6$72. *&/HA 8'S)<*&SH*&A?.

B*#2984"+>A# & O*#:)2#A *##$? ;5)28"?, &45) 1#'& 0*&:36 '&4 41#A& H+":8.A? $&

0&*&9)97'# 20810*&:36 / 41#A& *#/*#,'?"&A? 1 [T#A+ 2)*)4#17?18. B*?0+2"&3D?, |# 1#&

15) 2$1#*?9& "9#' *)O#/?$#*8., 1#'& 17*8C+6 20#D&$"+ 0*&:31&$? '&4 featureA. F#'&
2$1#*36 '#1+ <89"+ 49. :86= H+":8= $& 1#27 1 '8> *#,?$7:

# Jessica's Machine

$ git checkout -b featureA

Switched to a new branch ‘featureA'’

$ vim lib/simplegit.rb

$ git commit -am ‘add limit to log function'
[featureA 3300904] add limit to log function

E1 files changed, 1 insertions(+), 1 deletions(-)

G)O)* => $¥),& 0#4A892$?27 21#63 *# #SH#3 | [SHHA, #$5) 1#& '&427986 "#ABS$? 21#6= <89"?
featureA 4# 2)*1)*&. ;5)28"& ') A&6 A#2$+0+ '& [&0?2 4# <89"? masterRNR18' 6 9?2C) 1
8'$)<*&$#*81RNRHS5) 1#'& A&6 '&42298$7? 4# 8'CH= <89"2, I#, 20810%&:318$? / ;SHHA:

$ git push -u origin featureA

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

'5)28"& 0?7C) 9?22$& ;5#'+, 1#, O#184#A?$? O# 2$1#*)'+ )3 <89"+ featureA / == *##$#3, 8
$)0)* 18' A#5) 0)%)<9.+$? ==. #"? 1#& D)"'&6 '& 184<+" 184 ;5#&, ;5)28"& 1?7*8C+6

“HIO#D&S? 0*&:3 '&4  featureB *&/#A | ;5#28. 10#D&$"+, 1#'& 2$1#+36 #1+ H+":8#'&97'+

<89"+, /&2'H#1&'+ '& <89:8  master / 2)*1)*&:

# Jessica's Machine

$ git fetch origin

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

G)0)*, :5)28"& *#,7$7 4)"897"& "#A8$81 + <898 featureB :

$ vim lib/simplegit.rb

$ git commit -am 'made the Is-tree function recursive'
[featureB e5b0fdc] made the Is-tree function recursive
E1 files changed, 1 insertions(+), 1 deletions(-)

$ vim lib/simplegit.rb

$ git commit -am 'add Is-files'

[featureB 8512791] add Is-files
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E1 files changed, 5 insertions(+), O deletions(-)

IE#1?1) ;5)28"? $)0)* A&6 $&"?> 17<9.4:

Figure 65. L"75=.";5 +8="&+3 .">+=+; ?(-8+.).

F#'& <#$#1& '&4279&$? 21#3 *##$+ O*#$) #$*?A+6 9728& 184 ;5#28 0*# $), I# <89"& /
*#I0#D&S$H3 *# #SH#3 '&4 “featureB" ?B- .;(E<';.; (& <-+?-+; K E*O@* “featureBee . ;5)28"&
A&6 /9?78? 8 /A8'? /8 21#=A?, I#, A&S$? /A#H<+ '&4829&$? 4# 2)*1)*&. 0#D&$"+ ;5)28"&
[4#,+1&6 IA8'? ;5#28 /& AHOHAH<#I git fetch

$ git fetch origin

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

M"I# ;5)28"& 4#28 '& <89:8 featureB, $# 1#'& $)0)* A#5) /97$? /A8'? ;5#28 1 :3 <89"+ /&
AH#OH#AH<#3 (Qit merge :

$ git merge origin/featureBee

Auto-merging lib/simplegit.rb

Merge made by the 'recursive' strategy.
Elib/simplegit.rb | 4 ++++

E1 files changed, 4 insertions(+), O deletions(-)

G)0)* ;5)28"8 E#D) '84829&$? 21#3 97+ *# #$+ '8.4 featureB" .;K;( (& <-+?-+;, A+&=- ?&.;

- D&J- A+&<=& .;(<);=) <?&> NE'10 ‘featureB . L&$#A82$7, #2"897"? ;5#28 15) 2$1#*798. '&
2)*1)*8 <89"+ featureBee, ;5)28"& E#D) '&4829&$? /A8? 4  2+<#<89"?, W 1#& > *#,7$7
"HA AH3:

$ git push -u origin featureB:featureBee
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To jessica@githost:simplegit.git
E fba9af8..cd685d1 featureB -> featureBee

-) '&I?1&6%$72. 84-2)A+.52+3 4"8)65*9  (refspec). ;?18%72. 10):?H8"&:8. 0#2?9&'7 (refspec)
1&49. 4#"9&4'8CH#= 4?2"+28= 0*# 1?/0#2? Git $& *8/'#A&'8$'8 *)D8, ."8 | '?2A? A#5'& *#,?7$7.

G&"#5 /1)*'8%7 +1&<+ '& #0:83 -u; ) 2"#*#D)". 49. --set-upstream , ."& '&9&C$#1+6 <89"?
49. 9)<CH<# O#4&ITCH<# '&4279&". $& #$*?A&". IA8'.

T&OSHA :5)28"& #$*?A+6 972$& 184 5#& 0*# $), I# 18' '&4829&1 4)."8 /A8? 4# <89"?
featureA , '&4 "#3 1#'? 0*&:33$7 *&/HA, $& 0*#2?$7 ;5)28"+ 0#4?217$72. '& '?E. ;5)28"&

[#1+ 1?"#+6 0#2$7> git fetch , I#, #$*?2A&$? 8+ '#18 4&'8 | 2)*1)*+, 1"93D%# / (/182'#)
#2$8"8A? IAB'&A? ;5H#'&:

$ git fetch origin

From jessica@githost:simplegit
E 3300904..aad881d featureA -> origin/featureA

;5)28"& A#5) 0*#47?1?$?2. 5+*'&9 /A8' ;5#'&, 0#*81".1C? I1#>'# #$*?A&'+ <89"+ featureA
/8 21#63 9#"&97'#3 "#0863 $86=5 <89"?:

$ git log featureA..origin/featureA

commit aad881d154acdaeb2b6b18eale827ed8a6d671e6
Author: John Smith <jsmith@example.com>

Date: Fri May 29 19:57:33 2009 -0700

E changed log output to 30 from 25

M"I# ;5)2?:8 4# 10#4#,? 3), 1# 1#'& ,&D?37, $# 1#'& A#5) /9?7$? '#18 /A8? ;5#'& 4#
O#"&97'#=<89"? featureA /& 4#0HAH<#3:

$ git checkout featureA

Switched to branch ‘featureA’

$ git merge origin/featureA

Updating 3300904..aad881d

Fast forward

Elib/simplegit.rb | 10 +++++++++-

1 files changed, 9 insertions(+), 1 deletions(-)

L&*)C$8, ;5)28"8& A#5) /&E#$8$? 1')2$? "897"& ")1)9?7D"?E /A8 + /97$8 H&>9?, $#5 1#&
AH5) [+#,7$? :8 IA8'?, 1)%)<$? =E + "#A8% 1 <89:8 featureA $& '&48298$? "8")1?7> *)/+97$8&$
'&/&4 At 2)*1)*+.

$ git commit -am 'small tweak'
[featureA 774b3ed] small tweak
E1 files changed, 1 insertions(+), 1 deletions(-)

139



$ git push

To jessica@githost:simplegit.qgit
E 3300904..774b3ed featureA -> featureA

Q2$#*8. "#AB$81 ;5)28"? $)0)* 17<9.48&6 $&":

Figure 66. P8="&+3 ?(-8+.) 4+863 8=;"&-**3 .">+=+; ' A*.2+"*569*)F 1+6.5F.

M"#27 ;5)28"&, ;5#28 $& ;5#' 0#184#A9.3$7 8'$)<*&$#*81, I# <89"? featureA $& featureBee '&
2)*1)*8 <#$#18 49. 8'$)<*&:8= 4# 2$*?5") 1#= <89"?. B829. $#<#, ." 8'$)<*&$#*? /8993%$7 :8 <89"?
44 2$*?5") 1#=, #$*?A&". IA8' A#A&2$7 '#17> "#ABS /97$$., I# [*#,2$7 82$#*83 $&"#3:

Figure 67. P8="8+3 ?(-8+.) 4+863 06);5**3 "/'F ## =->5=)7*)F 1+6"..
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%?A&IH <0 0)E#4.$7 '& Git D)*)/ :3 A#59?7182$7 4)"897"#A "#A&'4&A 08&*&9)97'#
0%&:31&$?, $& /9?1&$? *8/'8 98'8= *##$? 08/'8C). P4&$'82$7 A)'C?E 084<*+0 "#A&'4?
20810%8:31&$? /& AHOHAH<H#3 184489)'7E <89#" )/ "#,E84'#2$8 /&9+D&$? D? /&$*?A+18$?
123 "#A&'4+ 6 1)97"#3 0)*)1&<#3 Git. B#2984#1'82$7 49. 0%#:)2+ *##$?, ."?> 1?2 ,&D?9?
$+$, 12<9.4&6 0*?,92/'# $&"

Figure 68. ,50";5 4"86+%";*+8=9 29"1" 4&"2-8' &"/"=) .-&";5*"# .">5*%).

0)$+#2,2@ #&"+, < O&#+(%2

F)2"? 4# 184™72$?E O*#)"$81 *#,9.87 4)I# 8&"C). K2"897"? + 1&2 "YA&6 0*&1&
##1931&$7 <89"? 0*#)"$+ '&0*. A+, 1? A&6S$) 4#0*&1?$? 21#= /A8'? 4# 2+0*#1#45+1&D81
8'C?A D?'#A. B)*C?> 0*?"9&4 #07?2+6 1")2"? /& A4#O#A#H<#3 H#*'81 '& E#2$&E Git, ."8
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084%$*?A+3$7 9)<") 2$1#*)". H#*'81. (&<&$# 2&>$81 *#/<#*$&". 084$*?A+3%$7 :) (1"93D'# /

GitHub, BitBucket, repo.or.cz $#l#), $& ,&<&$# 2+0*#1#45+1&D81 0*#)"$81 #D8"+3$7 1')2"81 +
P& "#A+ 17<9.48. L&2$+0'& 2)":8. *#/<9.") O*#)"$?, ."8 ,&5&3$7 0*?>A&$? 1)2"? 9&$"&A?
(patches) D)*)/ )9)"$*#"+ O#C$+.

I0#D&$"+, 1? 18*#<84'# /&,&5&69%) 2$1#*?$? "O#' <HOHL'H<# 2E#1?1&, 2$1#*?$? $)A&$?D'+
<89"+ 49. 9&$"? D? '?/"? 9&$#", ."8 1? 09&'+6$) 1)2$?, $& 0#0*&:31&$? $&A. K27 ,&/#1&
0#2984#1'82%7 49. (TH<#:

$ git clone <url>

$ cd project

$ git checkout -b featureA
E ...work ...

$ git commit

E..work ...

$ git commit

N#59?1#, 1? /&,&5&6%) 1?"#*?2$&$? rebase -i , I#, /ID&1?$? (squash) 21#3
0*&:3 4# 64?'#<# "#AB8%S+, & # 0)*)2$&17?$? "#A8%?, I#, 2+0*#1#45+1&D+ ,+9#

9)<C) 0))<9.'+$? 9&$"+RNR4?18$72. B)*)0?72+1&".  82$#*8= 1&49.
4)$&97'8CH= 8'H#*A&:8= 0*# 8'$)*&"$?1") 0)*),&/+1&"..

J#9? 1&C& *#,#%& 1 <89:8 /&1)*C)'&, 8 1? <#$#18 '&0*&1?$? 1"2#" 4# 2+0*#1#45+1&D81,
0)*)>48%$7 4A# 2$#*8™? #*7<8'&97'#H<# O*#)"$+ $& '&$?72'8%7 "#0"+ ‘d&+1", M& <=?&+)=C ?;J
?.<)G F&+1 A+&-1=0, ? @1)G ?) *;I=- A+;?& A)<;=). H&=E* ?;* A&=+E:.& (&(;=) URL OC&N& <D&?)M;
@1 .&?- ?E((;'-.- <D&?)M- (& ?;J&N& '&1;'C.&N& +-A&K)=&+E>; 0 OC&*0 A+)1';(E, .,K?E*& G&N&
“myfork:

$ git remote add myfork <url>

BH#$BA $%),& '&48298$? 21#= IA8'? A# TH<# 2E#171&. L&>9)<C) '&48298&$? $)A&$?D'+ <89"+,

‘&4 "#3 17 0%8&:36$), 4# L&CH<H Hi*"+ |&AB2$T SH<H, I#, 19718$? 4# 1&C#H= <89"? master $&
'842298$? ==. G&" "*&I), &45) "l# 1&C+ *##$+ ) 0*?>A+$7, &# == 1?2A?"+$7 (cherry

pick), $# ') 4#1)4)$72. 0))A#S+18&$? <89"+ master (4#"9&4'8C) 0*# #0)*&:83 Git cherry-pick
421, B*)2? *#,#$? | 0)),&/+1&" A $& 122A2"+18".A ). M"I# 2+0*#1#45+1&D8 /8993$7,
0)%),&/+3$7 & # 172A?"+$7 1&C+ 0*&:3, 1? /*)C$H3 #$*PA&6$) == 0*? #$*?2A&"S | =E'T#<#

2E#1718 1 +4T-"#A+ *&/8,

O&> $&A .", 1? A#5)$) '&4829&$7? 21#3 0*&:3 /& A#HO#HAH<H#3:

$ git push -u myfork featureA

J#H9? 1&C& *##$& '&4829&'& 4A# 1&CH<# H#*"'+, 0#3*8,'# O#184#A?$? 2+0*#1#45+1&D81
#*?2<B'&I7'H<# O*#)"$+, 1# 1?7 E#$89? ,, I#, 1#'? /9797 :8 /A8'?. -), 1&I1?D&>, '&/?1&3%7

pull request , 8, /&/1?D&>, 1? A#5)$) & # I<))*+1&$? >H<# /& A#O#A#<#3 2&>$+RNRGitHub A&6
1982'?7> A)E&'8/A  “Pull Request”, @1)G *) +&KN'@.-*& ?  GitHUbRNR ;:& *&B-=- ?)1&.;=) 1&*;.(0
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‘git request-pull  $& '&48298$? == 17184 OHC$H3 4#t 2+0*#1#45+18&D81 0*#)"$+ 1*+D'+.

JHA&'4A& it request-pull  |)¥) &MH1+ <89+ 4# "#= 1?7 &5&6$) /9737 $)A&S?D'+ <89"+, $& URL

Git 2E#1?1&, | ."#<# 1#'7? A#5+$7 #$*?A&S$? <89"+, $& 1?1#47$7 2$?29?> #0?2 128E /A8, ."8 1?
0*#2?%) /97%?. L&0*?"9&4, ."l# ;5)28"& ,&5&6 '&4829&$7? ;5##18 pull request $& 1#'&
[*#,29& 41& "#A8%? 1 $)A&$?D'8> <89:8, ."8 1#'& I#>'# '&4829&9&, 1#'& A#5) 1?7"#'&$? :):

$ git request-pull origin/master myfork

The following changes since commit 1ledee6b1d61823a2de3b09¢c160d7080b8d1b3a40:
Jessica Smith (1):
E  added a new function

are available in the git repository at:
E git://githost/simplegit.git featureA
Jessica Smith (2):

E  add limit to log function

E change log output to 30 from 25

Elib/simplegit.rb | 10 +++++++++-
E1 files changed, 9 insertions(+), 1 deletions(-)

> 1?2184 A#5'& '&4829&$? 2+0*#1#45+1&D+RNR+ '7T#A+ 0#184#A9.6$72., /184"? *# #3&

184<&9+/?9&27, 084,?71&6 0842+A"? "#A8$81 $& /184"? A#5'& #$*?A&$? :8 IA8'?.

S O*#)"$8, 1 ."#A+ 1? ") 6 2+0*#1#45+1&D)A, /&/1?D&> 9)<C), I#, <89"& master /&1547?

2984"+1&9& /& origin/master , $& 0*&:31&$? 1 $)A&S$S?D'?E <89"&E, ."8 A#5'& 9)<"# 2"&2+1&$?,

Ml# =E 184"?7'+9?. U) #4'863 0)*)1&<#3 8/#931&". '&0*.A"81 *##$? 1 $)A&$?D'?E
<89"&E 6 $), I# ) O#O)<C+6 0)*),&/+1&". 1&CH= 0*&:8, ."I# 1)*C?'& <HOH1'H<# 2EH#1?I&
0)%)2+'+9827 /& :)> D&2 $& 1&C8 "#A8%$? ,897C) ') I&2$#2#1+3$72. D?2$#. L&O*?"9&4, ."I#
17 |&5&6$) O#A&S? '& *#/<9.4 4*+<+ $)A+ 4# 05)"$+ ') O*#4#15+>$) 0%&:31&$? 1 I#>'#
'€4829&'8> $)A&$?D'8> <89:8RNRO#D'8$7 20#D&S"+ / <89"? master <#O#1'#<# 2E#1?1&.

$ git checkout -b featureB origin/master
E...work ...

$ git commit

$ git push myfork featureB

$ git request-pull origin/master myfork

E ... email generated request pull to maintainer ...
$ git fetch origin

G)O)*, "#5'& | 1&C?E $)A A82$?$72. 1 /)*#2E#1?I18RNRI#27 2E#5) '& D)*<+ 9&$#'RNR=E
A#5'& 0)*)0?72+1&$?, 0)%),&/#1+1&$?, /A8'31&$? ) 1/&6A?E /&1&4 D? 1&9)5'#2$)>,
'&0*2"9&4:
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Figure 69. L"75=.";5 +8="&+3 .">+=+; 0 &"/"="C featureB .

I"&58A#, 2+0*#1#45+1&D 0*#)"$+ #3$*?A&1 "+0+ 8'C?E 9&$#" $& 20*#,+1&9? 1&C+ 0)*C+
<89"+, O*#$) 1#& 15) ') /971&6$72. D?2$#. S T#HA+ 170&4"+ 1? A#5)$) 20%#,+1&$?
0)*),&/+1&$? :3 <89"+ 0#1)*E+ origin/master , *#/10./&$? "#H98"$? 49. 2+0*#1#45+1&D81, $&
'&4&$7? 21#= [A8"? ['#1+:

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

-) 0)*)0?2+6 1&C+ 82$#*83, 8 $)0)* 1#'& 17<9.4&6 ." Q2%#*8. "#A8%$81 0829. 0*&:8 1 featureA ..

Figure 70. P8="&+3 .">+=+; 4+863 4&52+ ; featureA .

K2'897"? 1? 0)),&/+1&97? <89"+, A#1#47$72. 1&4&$? - 4# "HA&'4? push, I#, I&AB'?$? <89"+
featureA '& 2)*1)*8 "#ASSHA, ."?> ') 6 == '&IGA"HA. VOTS)F&$?1'H, A#S'& +O# '&4829&$?
3 '#1+ 0%&:3 4# 8'CH= <89"? '& 2)*1)*8 (A#59?1# '&/1&'+ featureAv2).

B#4?18A#2. '& |) #47?' A#59?17?> 2:)'&*8>: 2+0*#1#45+1&D 0#4?1?12. '& *##%+ 1 4*+<8>

<89:8 $& 2E1&936 "#:)0:83, 0*#3) ,&5&6, I#, 1? /A8'?9? ."+27 #"*)A+ *8D + *)&98/&:8=. F?

$&"#5 2"#*?2$&6%$)27 :863 A#597182%3, I#, 0)*),&/+1&$? *#,#$+ '& 0#S#D'8> <89:8 master.
F? 0#D?'&63) / '#1#= <89"?, 184<&9+5)'#= 184 origin/master , /D&1936%$) 1 '8> /A8'? featureB ,
*#/10./+6$) "#H98"$?, *#,2$) /A8'+ 1 *)&98/&:8=, $& O#$8A '&4279&6%) /A8'? '8&/&A " '#1+

<89"+:
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$ git checkout -b featureBv2 origin/master
$ git merge --squash featureB

E ... change implementation ...

$ git commit

$ git push myfork featureBv2

KO:8. --squash ,)*) 123 *##$+ | <89"?, "+ /9?1&3$7, $& /D&1936 == 1 #47' '&,8* A8, 1
$/+97$8$8 HE2A+BAH 2$&' *)OH?$#8., ‘8,7 20*&15'6 /97$$. 2$8&9#2. 0*#$) )/ 19&2)
2$1#%)". "HABS+ 197$3.. -) #/'&DE&6, I# A&> +$'8 "#ABS? A&S?A+$T 97C) #At<# &$T'&, $&
AH/1#9.6 A#ARS? 128 IA8'? | 8'CH= <89"?, & OHSSA [*#,2$7 1) 4)."8 IA8'? 4# |8&072+ ‘#1#<#
"HABS+. G&'#5 #0:8. --no-commit A#5) +$? "H*?2'#3, I#, 184"98&2%? "#AS$ /97$$. 1 *&/8
$P0#1#<# 0%4)2+ /971&."..

G)0)* 1?7 A#5)$) 0#184#A?$? 2+0*#1#45+1&D& O*# $), I# 1?7 [*#,79? 4#*+D)'8 /A8'?, $& 8
IA8? A#5'& '&>$? + 1&C8> <89:8 featureBv2.

Figure 71. P8="&+3 .">+=+; 4+863 &"/"=) *5% featureBv2.

9)$+#2,2@ #&"+, <( $&:&Y&KE&? "="+ #&..&P :&L,2

(&<&S$# 0*#)"$81 12$&'#1?9? O0*#:)4+*? 49. 0*2>'.$$. 9&$#'RNRI&A $%),& 0)%)<9.'+$?
20):?H8D'8 0*&179& 49. "#5'H<# 0*#)"$+, &45) 1#'? ,+4+$7 *8/?A?. V45) 82'+6 4)"'897"&

2$&*C?E, ,897C?E 0*#)"$81, ."8 0*?>A&3%$7 9&$"? D)*)/ O#CSHL?> *#/2?9"+ *#[*#,?"81

(developer mailing list), A? *#/<9.)A# 0*?"9&4 :T#<# [&*&/.

B*#:)2 *##$? 2E4#5?7> '& 0#0)*)4'8> 120&4#"'RNR1? 2$1#*36$) $)A&S$?D'S <89"? 49. "H#5'H<#
'8 O&SH', '&4 "PA? 0%&:36$). T8I'?. 1 $HA+ " 1? '&4&6$) =E 0*#)'$+. P&AS2$7
281#%)". H#*"+ O*4)"$+ $& '&4279&". 4# 10&2'#= 1)*28=, $*),& /<))*+1&$? O#C$#18 1)*28=

"H5'H= O#2984H#1'H#2$8 "#ABSB1 $& '&48CI&S? =E OHCSHI 4# OHCSHLH= *#/279"? *#/*#,'2"81:

$ git checkout -b topicA
E..work ...
$ git commit
E..work ...
$ git commit

G)0)* + 1&2 6 41& "#A8%$7?, ."8 1?7 ,&5&6%) '&4829&$? 4# O#CSH1#= *#/2?9"?. F? 1?"#*?2$#1+6%)
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git format-patch  I#, /<))*+1&$? H&>9? + H#*A&$8 mbox, ."8 1? A#5)$) 1840*&17?$?
)9)"$*#"#3 O#CSH#3 4# *#/2?9"?RNR1#& 0))$1#*36 "#5)' "#A8$ '& 922$, + $)A8 ."#<i
I&I'&D)'# 0)*C?> *.4#" O#184#A9)". "#A8%+ & *)CH+ 0#184#A9)". $& 9&$"+ /&0?2+6 1

$89# 9728&. -) 4+5) [+D'# $?A, I# /&2$#2+1&". 9&$"? | 972%&, ."?> I<))H1&'# /&
A#0#AH#<#3 format-patch , 184'#1936 123 8'H#*A&:83 "#A8%+ 0*&1?97'#.

$ git format-patch -M origin/master
0001-add-limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

J#A&'4& format-patch 4*+'+6 '&/1? H&>981 / 9&$"&A?, "8 2$1#*36. B)*)A?"&D -M "&5) Git
C+'&$? 0)%)>A)'+1&".. S *)[+97$8$8 H&>9? 17<9.4&3$7 $&":

$ cat 0001-add-limit-to-log-function.patch

From 330090432754092d704da8e76ca5c05c¢198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

Elib/simplegit.rb | 2 +-
E1 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

E end

T

def log(treeish = 'master’)
command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
E end
E defls_tree(treeish = 'master’)

2.1.0

F? $&"#5 A#E)$) *)A&<+1&$? :8 H&>9? 9&S$H", I#, 4#48&$? BI7C) 8'HH*A&:B= 4# OHCHH#I#=
#229"2, "+ 1?2 ') ,&5&6$) ,&D?$? 1 0#184#A0)"8 "#ABS+. M'I# 4#48&$? $)"2$ AB5 *.4"H#A

- $& OHD&S'#HA 9&$"? (*.4#"  diff —-git ), *#/*#,'2"? IA#E+$T 0*#D?$&S$? >H<#, 0*#$) 084 D&2
1&2$H2+18". 9&$"? 1)> $)"2$ B<H+6$72..

U#, '&4829&$? TH#H<# 9?72$& 4# O#CS#H1#= *#/279"?, 1? A#5)$) & # 12$&1?$? H&>9 4# 1&C#H=
OH#CSH#1H= O*#<*&A?, & # '&4829&$7? >#H<# & AHOHAH<HI "HA&'A'H<# *.4"&. F2$&1"& $)"2%+
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14),897CH<# O*?/1#A?$7 4# OHA?9H#" HH*ALS+ #2#,9?21# | +&KO0*.EJ)*)" 1'ElL.=*), @1E .-
K:-+EN;>=C (&+-/.& +&K+)?) +@(1E? =; E.JE A+&E'C.E <)*?&") A+:?)'C.&. L; M;<=@, Git A&<=i/]l
E.<=+0*.=, M& (&A&*&N=) K .i(<);..@* A+:?)'C.& &F&+*-)D "=&1 /-+-K IMAP, M& *&B- :0=)
A+E<=EJ)*. N) A+&(-*&.<=+01"&, @1 (E<"=) =10 /-+-K Gmail, @1)G | A&J=&?)* :N-=&* K @1)*

) :G1l+M- KG&E; ?) *&B-=- A+&/)=;=) (-='C.E E.<=+010ES ('@ :N;=C&D A&J=&?)D A+&N+*

A+)1E.OE KN;(;.&N& +;.EJ- F;G'0 "Documentation/SubmittingPatches 1?E84'#<# "#4+ Git.

10)*C+, 1&A $*),& '&9&C3$+1&$? 2)"83 imap 21#<# H&>9+ ~/.gitconfig . F? A#5)9%)
12$&'#17$? "#5') ['&D)". #"*)A# 4)"897"H#A& "HA&'A&A? git config , & # A#5)$) 4#4&$? =E
1*+D'+, 0*#3) /*)CH#3 "#'HB<+*&:8>'?> H&>9 A&6 17<9.4&3$? 0*?,9?/'# $&":

[imap]

E folder = "[Gmail]/Drafts"

E host = imaps://imap.gmail.com
E user = user@gmail.com

E pass = YX]8g76G_2"sFhd

E port = 993

E sslverify = false

M"I# 1&C 2)*1)* IMAP ") 1?"#*?28#1+6 SSL, #2$&"8 41& *.4"? 18*#<84'# /&>18, $& /'&D)".

host ,+4) imap:// [&A82%$7 imaps:// . J#9? :) '&9I&CHH#1I&'#, 1? A#5)$) 1?"#*?2$&$7? git imap-
send, I#, *#/A82$?$? 0#2984#1'82%7 9&S#H" + 47*)"$#*8= %)*)$"? (Drafts) /&/'&D)'#<# IMAP

2)*1)*&:

$ 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

L&*&/8, 1?7 A&GS) ,+$? 1 IAHI8 0)*)>$? 4# 21#6= 42%)"$H*8= %)*)$"?, /A8'2$? /'&D)". JHA+
(To) '& OHCSHL+ *#/229"+, 4# "#= 1? '&4279&6$) 9&$"+ A#59?1# A#4&$? 4# J#08= (CC)
2+0*#1#45+18D&, & # 9347'+, 1840#184897'+ /& :3 2)":83, $& 1840*&12$? 972$&.

F? $&"#5 A#5)3) '&4829&%$? 9&$"? D)*)/ SMTP 2)*1)*. M" 8 *&'8C), 1? A#5)$) /&4&$? "#5")
['&D)". #"*)A# & A#HOH#HAH<#3 4)"897"#E "#A&'4 git config , &# 4#4&$? =E 1*+D'+ 4# 2)":8=
sendmail 21#<# H&>9+ ~/.gitconfig

[sendemail]

E smtpencryption = tls

E smtpserver = smtp.gmail.com
E smtpuser = user@gmail.com
E smtpserverport = 587

F84$&", 1? A#5)$) 1?"#*?2$&%$7? git send-email , I#, '&4279&$? 9&$"?:
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$ git send-email *.patch

0001-added-limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

Who should the emails appear to be from? [Jessica Smith <jessica@example.com>]
Emails will be sent from: Jessica Smith <jessica@example.com>

Who should the emails be sent to? jessica@example.com

Message-ID to be used as In-Reply-To for the first email? y

BH#$BA, Git 4*+"+6 "+0+ 5+¥8&O7'#= SH#*A&S=, I# 17<90.4&6 0%2,97# $&" 49. "#5%=
1840*8&19)'#= 9&$"?:

(mbox) Adding cc: Jessica Smith <jessica@example.com> from
E \line 'From: Jessica Smith <jessica@example.com>'

OK. Log says:

Sendmail: /usr/sbin/sendmail -i jessica@example.com

From: Jessica Smith <jessica@example.com>

To: jessica@example.com

Subject: [PATCH 1/2] added limit to log function

Date: Sat, 30 May 2009 13:29:15 -0700

Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>
X-Mailer: git-send-email 1.6.2.rc1.20.g8c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

N$30%&+

S :8> 2)":8= *#/<9.'+$# 4)"897"& O#C?*)'?E 0%#:)281 *##$?, ."8 0*&:33$7 / 4)"897"#A&
4+5) *8'2A? $20&A? 0*#)"$81 Git, ."8 1? A#5)$) /+2$*8$?, $& 0%)42$8&19)# 4)"897"& '#1?E
8'28*+A)'$81, ."8 AHOHAL<E&3ST | ")*+1&". A 7A 0*#:)2#A. ;&98, 17 O#,&D?$) ." 0%&:31&$?

| 8'CH<# #'+ 2+0*#1#45+18$? O#)'$ Git. F? 48/&6$)27 ." +$? 4#*/?D9?17A
42" SESHHA & H# A))A5)HA 8'$)<*&:8=.

*0:#&'&$HO'(..4 #&"+,0

K"™8A ['&'7 1#4# $#<#, " YH)"$?1'# [*#,2$? 1")2#" 4# O*#)"$+, 1&A A#59?1# ['&4#,2$72.

1A8". >#<# 2+0*#1#45+1&$7?. -) A#5) 1"93D&$? 0*?7>".33. $& /&2$#2+1&". 9&$#", ."8 ,+9?
[<))*#1&'8  format-patch $& '&4829&'8 1&A O#C$#3, &,# 8'F)<*+1&". /A8' | 1844&9)'?E <89#"
49. 2E#17?1, "8 1? A4A#4&97 " 1844&9)") 49. 1&CH<# O*#)"$+ %? 1? 2+0*#1#45+69%)
"&'#'8D'?> *)O#/?$#*8>, D? ,&5&6%) 4#0#A#<$? 0)*)18*.$? &# 2E1&931&$? 9&$"?, 1&A
$%),& I'&$?, ." 0*?>A&S? *#,#$+ 1 20#28,, ."?> 6 '&>/*#/+A898C?A 49. 8'C?E +D&2'?"81 $&

I#, 1? ,+9? 1 /A#/8 084$*?A+18&$? >H<# + A&> +$' THA+.
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&1&,( < ,"%(,25.2%2 K)=+(%2

JHO? 17 1,7%&6%$)27 8'$)<*+18$? 'H#1+ *# #$+ 1&/17D&> 29+C'# 1720%#,+18&$? == 1 $)A&$?D'8>
<89:8RNR$?AD&2#1& <89"&, 20):8&97'# 2$1#*)'& 49. 0)¥)18*"? 'H1#= *##$?. S $&"HA+ *&/8 +4)

9)<"# #'AH# '8I&CSH1+18&$? 0&$"+ $& #,97C2$? ==, ."I# 1#'& ") 0%&:36, 4#"2 ') N\.17$72.
D&2, 1#, O#1)*+$22. 4# Y=, M"I# 1? 12,))$) 0*#2%) 8A\. 49. <89"?, 0#1\./&') / $)A&S?"#3
HHS$?, "+ 17 /,7%86$)27 120%#,+1&$?, '&0%?"98&4 ruby client D? 1#27 ') A)'C /A82$#1"),

$# 9)<"# /A#5)$) 0*7<&4&S$? '&/1+ <89"?, "I 1? O#'?'+9? == '& 4)."?> D&2 $& 1?*8C?9?
O#1)*+$227 4# "= 08/'8C). 1+0*#1#45+1&D O0*#)"$+ Git 0)*)1&5% $&"#5 *#/0#489.6 '8

<89"? /& 0*#2$#*&A? 8A)RNR'& "C$&9$  sc/ruby client , 4) sc 6 2"#*#D)".A 184 8A)'8 &1$#*&
##$?. M" 1? 08&A\.$&6$), A#5'& 184<89+/7$? <89"+ 184  master $&"?2A D?#A:

$ git branch sc/ruby_client master

V., "I# 17 ,&58&6$) 184*&/+ 4# ')= 0)%)"93D?$22., $# AHE)$) 12"#22$&$? checkout -b

$ git checkout -b sc/ruby_client master

G)0)* 1? <#3#18 4#4&$? #$*?A&'?> 1)2#" 4# :86= $)A&$?D'#H= <89"? $& 1?7/'&D?$?, D? 1&*$#
1) 19?18&$7? 4# A#1<#$*?1&98C?E <89#".

F(3,&30'(..4 =(,&+, & #2%(.2M :&L,&?

M"I# 17 #$*?2A&97? 9&$"+ D)*)/ )9)"$*#"+ O#CS+ $& O#$*8,'# == 8'$)<*+1&$? 4# 0*#)"$+ $#
$%),& /&2$#2+1&$? 9&$"+ 1 $)A&S?D'8> <89:8, I#, 0)%)18*?$? ==. Z 41& A)SHA? /&2$#2+18$?
'&48298&'+ 9&$"+: /& AHOH#AH#<#3  git apply &# gitam.

F(3,&30'(..4 =(,+2 <( $&:&%&K&? apply

M"I# 1? #$*?A&97?7 9&$"+ 184 "#<#27, ES# [<))*+1&1 == "#A&'4#3 git diff &# "?AHR2T
*I#124#A Unix  diff () *)"#A)4#1&#; 4?718$72. '&2$+0'+ 0842)":83), $# == A#5'&
18&2%#2+18&3$? & AHOHAH<HI "#HA&'4? git apply . B*?0+2"&3D?, I# 9&$"+ /)%)5)# 1
/tmp/patch-ruby-client.patch  , == A#5'& /&2%#2+1&$7? '&2%$+0'?A D?'#A:

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

-) IA8'36 H&>97? + 1&C8> *#,#D8> 47*)"$#*8=. -) A&>5) $) 2&A), I# 1?"#&$? "#A&'4+ patch
-pl, #, /&2%#2+1&$? 9&$"+, EH#HD& 1#& 6 ,897C 0&*&#=4'#3 $& 0*?>A&6 A)C)
11?/'&D)'?E [/,8<81, '85 patch. F#'& $&"#5 #O*&T7#1+6 A4#4&1&"., 1?9+D)". $&
0)*)>A)'+1&". H&>981, ."I# 1#'7? #072&'8 1 H#*A&S$8 git diff , D#<# patch ') /*#,2%7.
L&*)C$8, git apply 0*&:36 /& 0*?:?0#A 'K;<=&<07?;=) ?<- ;& <1;<0?;=) ?<-": :0(-
K;<=&<&?;.& 7?<- ;& .E/&N&, 0 =&G /;< @1 ‘patch A#5) D&2$"#1# [82%#H2+1&3$? 9&$"?,
[&9?C?1C? *##D+ 47%)"$#*83 1 A4A?1'#HA+ 2$&'8. P&<&IHA git apply '&,&<&$#
"#'2)*1&$71'8C&, '85 patch. F#& ') 2$1#*?$7 49. 1&2 "#A8$RNR0829. 1?"#&"., 1&A
4#1)4)$72. 8'4)"2+1&$? $& 1,)*)<$? '#18 /A8'? 1*+D'+.
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F? $&'#5 A#5)$) 17"#*22$&$? git apply , I#, 0#,&D?$?, D? 9&$"& A#5) ,+$7? /&2$#2#1&'&
D?2%# 0)%)4 $?A, ." 19&2'# '&A&<&$?27 20*&148 /&2$#2+1&$? ==RNR1? A#5)$) 1?"#&$? git
apply --check [/ 9&$"#3:

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

M"I# 1?7184 O#*#5'8>, $# 9&$"& A&L /&2$#H2+18&$7?2. D?2%#. -. "#HA&'4A& $&"#5 1?EH#A?$T |
VHITHI?A 2$&$+2#A, "I# 0)*)18*'& /&/'&6 ')14&D8, #$5) == A#5'& 1?"#*?2$#1+1&$? 1
2"?0$&E, ."I# /&,&5&6%).

F(3,830'(..4 =(,+2 <( $8&:8%&K&? am

M"I# &1$#* IA8' 6 "#22$+1&D)A Git $& +1 A#H2$&STH A#*7A, I#, 12"#22$&$? "#A&'4+
format-patch /&49. <))*&:8= 9&$'?, $# 1&C) /&14&". ,+4) 9)<C?A, &45) 9&$'& AB2$7$7
SHH*AL:S3 O &I$H& $& O#184#A9)". "#A8$+ M'I# A#5)$), /&HE#D+>$) 1&C?E
4 12"81 17" 22$#1+18$7 format-patch /&A82$7 diff 49. <))*&:8= 9&$#" 49. 1&2. F? A&6$)
12"#22$#1+1&$? gitapply 9?C) 49. /&2$&*89?E 9&S$H" $& $H#A+ 0#48,"2E *)D)>.

U#, [&2%$#2+1&$? 9&3$"+, # == [<)')*+1&9& format-patch , 2"#*?2$+>$)27 git am ("#A&'4&
'&IP21&6$72.  am # 12"#22$#1+6$72., I#, /&2$#2+18&$? (apply) "2+ 9&S$H#" | O#CS#1#=
2"2'7"? (mailbox)). G)E'S8D'#, git am 2$1#*)'# I#, 0*#D?$&$? H&>9 mbox, 1# 6 0*#2$?A,
$)"2$#12A HH#AKSHA 49. /,)%)5)". #4'#t<#t D? ,897C) O#CS#1?E O#184#A9)'7 1 #AHA+

$)"28#1#A+ H&>98. F?<9.4&6 18' 0*?,9?/'# $&":

From 330090432754092d704da8e76ca5c05¢198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

-) OHD&SH" 1?21#4+ "HA&'4? git format-patch , ."+ 1? ,&D?9? + 0#0)*)4'8> 2)":8=, & $&"#5
1840#184&6 O#CH#I#A+ HH#A&S+ mbox. M"I# E$#H27 0*&1797'# '&4829&1 1&A 9&$"+,
1?2"#*22$#1+3D?  git send-email , $& 1? /&1&'$&579? == + H#*A&$8 mbox, $# 1? A#5)$) 1"&/&$?
git am :)> mbox H&>9, $& 18' *#/0#D') /&2$#2#1+1&$? 128 9&$"?2, ."8 /+2$*8). M"l# 1?
"#22$+6$)27 OHCSHL?A "986'SHA, ."?> AHB) /)%)<$? 4)'897"& 9?72$81 + mbox H#*A&SS, $#

A#5)3) /,)¥)<$? 123 0#2984#1'82%7 9&S#" 4# #A'H#H<# H&>9+, & O#$BA 1?"#*72$&$7? git am 1#,
18&2%$#2+1&%$? =E +28E O# #4'8>.

F$BA, ."I# E$#27 1841&'$85?1 H&>9 9&$"?, ."?> /<))*+1&1 git format-patch , 4# 2?22$)A?
1&148&'7 (ticketing system) D? D#<#27 O#48,'#<#, $# H&>9 A#5'& /,)*)<$? I#"&I7'# $& O#SBA
0)")4&$? >#<# | 1&CH<# 4?2"+ 4#  gitam 49. /&2$#2+1&".:

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

M" &D?$), "#A&'4& D?2%# 182$#2+189& $& &ISHA&S?DH 2$1#29& '#1?> "#ASS$ 49. 1&2.
QH#*A&:S. O%# &1SH*& 1/.$& /8 I&<#O#1"81 972$&  From$& Date, & O#184#A9)". "#ABS+ 1/.$# /8
Subject $& $89& (0)*)4 9&$"#3) 972$&. L&O*?"9&4, "2 9&$"& /&2$#2#1+18&9827 | '&1)4)H<#
1?1) 0¥2"98&4+ mbox, /<)')*#1&?> "#A8$ 17<9.4&1 ,? 0*?,97/'# $&";

$ git log --pretty=fuller -1

commit 6¢5e70b984a60b3cecd395edd5b48a7575bf58e0
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

T

add limit to log function

T

Limit log functionality to the first 20

QH#*A&S. CommItA82$?$7 9347+, & /82$#2+189& 9&$"+ $& D&2 I&2$#2+18".. Q'H#*A&:S.
AuthorRRIR#2#, +, ."& #*7<8'&OT'# 2$1#+798 9&$"+ $& "#O7? 1) ,+O# [*#,9)'#.

B*#$), AH#59?1#, I# 9&$'& ') /&2$#2#1+6$72. D?2$#. N#5971#, 1&C& <HO#1'& <89"&
184E297982. '&A$H 489)"# 184 <89"?, '& ."8> &/+1&9&2. 9&$"&, & # 9&$"& /8&9)5?$7 184 8'C#=
9&$"?, "+ 17 4#28 ') I&2$#2+1&97?. S :THA+ 12084"+, 0%#:)2 git am /&1)*C?$72. )14&D)3, $&
207$&6 182, I# *#,2$7:

$ 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".

- "HA&'A& A#A&6 O#/'&D"? "#'H98"$81 4# 128E H&>981, / "?A? 1 )=6 O*#,9)A?RNR$&" 28A#,
M0*? "#H98'$&E  /9?$$. D?  0)%),&/+1&".. F? *#/10./+6$) 8 O0*#9)A? $&"
28A#RNR*)4&<+6$) H&>9, I#, *#/10./&$? "#HI8"$, 8'4)2+6$) ##19)?> HE&>9, & O#$BA
1?"#'+6%) git am --resolved , I#, O*#4#157$? | '&2$+0'#3 9&$"#3:

$ (fix the file)

$ git add ticgit.gemspec

$ git am --resolved

Applying: seeing if this helps the gem

M'l# 1? ,&5&6$), I#, Git 20*#,+1&1 O#1#4?$727 $*#E? *#/+A'8C) 0*? *#/10./+1&"8
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"#HO8"$+ $# A#5)$) 0)%)4&$? #0:83 -3, | "#3 Git 20%#,+6 $*2-$#D"#1) /9?$$. (three-way
merge). -. #0:8. $?0#1# ') 118A")&, &45) 1#& ') 0%&:36, ."I# "#A8S+ '& ."#A+

&I+6$72. 9&$'&, )A&B + L&CHA+ *)O#/?$#*8=. M'I# 17 A&6$) :)> "#ASSRNR.'I# 98&$"&
&/+1&98&2. '& 0+,98D'#A+ "#AS$SRNRS$# /&/17D&> #0:8. -3 '&&<&$H# "A8$9718C) /&2$#2#1+6
"#HO8"$'+ 9&$"+.

$ 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.

S THA+ 17084"+ )/ #0:8= -3 9&$'& 17"97"&9& , "#H98"$. VO) / #0:863 3 9&$"&
182$#2#1+6$72. ) O#A?9#".

M"I# 17 /&2$#2#1+6$) 4)"897"& 9&S$H" | mbox, 1? $&'#5 A#5)$) 1?7"#&S$S? "#A&'4+ am1
8'$)*&"$?1'H#A+ *)57A8, ."?> [+0?'.6$72. 0829. "#5'H= ['&>4)#= 9&$"? $& 07$&6, D? 1&*$#
== [&2$H2H1+18$?:

$ git am -3 -i mbox
Commit Body is:

seeing if this helps the gem

Apply? [yles/[n]o/[e]dit/[v]iew patch/[a]ccept all

2) D%, "# + 182 ,)¥)5)# 21"+ 9&$H", &45) 1?7 A#5)$) 204#D&S"+ 0)%)<9.'+$? 9&$"+,
U147 0&AD.$8&6$) 04 I# 1#&, & # ") I&2$H2#1+1&$? 15) /&2$H2H#18&'8 9&$"?.

J#9? 128 9&$"? 49. 1&CH#= <89"? /&2$#2#1&'8 $& /,)*)5)'8 1 "#ABS&E <89"?, 1? A#5)$) 1?,*&$?,
S 8'$)<*+1&$? =E 4# AH1<#2$*#"'#18C?E <89#".

E#2%(..4 Y$$(=".2M K)=&+

M"I# 1)2#" 0%?>C#1 184 "#*?2$+1&D& Git, ."?> '€9&CH+18&1 218> 19&2'?7> *)OH#/?$#*8>,
'Q4829&1 A 'TH<# 4)'897"& IA8', $& 1840*&1?1 1&A URL :7#<# 2E#1?1&, & $&'#5 8AD.
18448&9)#= <89"?, ."& AB2$?$7 IAB'?, $# AHE)S) AHA&S? >H<# " 1844&9)) 2E#1?1) $& /*#,2$?
9#'&97") 197$$..

L&O*?"9&4, ."I# ;5)28"& '&42?79&6 1&A 972$&, 1 ."#A+ *#I0#1848&6 O D+A#1?> #1?>
H+":8#&9 + <89:8  ruby-client == 2E#1?1&, $# 17 A#5)$) 0#4217$727 '& '7E, ."I# 4#48&2%)
18448&9)") 2E#171) $& #$*?A&6$) :3 <89"+ O#"&IT7'#:

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

M"I# 08/'8C) 1#& ['#1+ '&48C9) 1&A 9?2$& / 8'C#3 <89"#3 | |) #4'863 D+4#1#3 H+":863,
$# 17 IAH#E)$) #$*2A&S? /A8'? '&0* A+, &45) + 1&2 15) 6 == 1844&9)") 2E#17).

-) '&>/*+D'8C), ."I# 1? 0*&:36$) / "?2A#27 0#2$8>'#. M"I# 5 ) 0#4)"#9? 64?'& 9&$"& 49.

12"+, $# '& 0*?>'.$$. == 972$#A A#5) 08$? A)'C) D&2+, '85 1?2A&<&$? 184 "#<#27 A&$?
19&2'?> 2)*1)* $& O#2$8>'# 4A#4&18&3$? $& 179+D&$? 1844&9)'8 2E#1?1& /&49. #F*?A&".
'H1?E 9&S$#". G&'#5, '&1*.4 D? 1&A 20#4#,&6%72. A&$? 2#$'8 1844&9)?E *)0#/?$#*8=1, +
"#5)' | "?E ,+9# A#4A&'#H 97C) #4'+ D? 418 9&3$"?. FE8A, 2"*?03? $& 2)*1827? *#/<#*$&".
(hosted services) A#5+$7 0#9)<C?$? )RNRO)*)1&5'# 12) /&9)57$7 184 $#<#, ." 0*&:36%$) 1?2,
$& " 0*&:33$7 &1$#*? 1)2"81.

Q'C& 0)¥)1&<& :7#<# 084E#4+ 1 $#A+ |# 1? $&"#5 #$*?A+63$) 82%#*83 "#A8$81. O#D& + 1&2
A#S+$7 +$? 20*&15'8 0*#,9)A? /97$$., 1? ,+4)3) ['&$? '& D#A+ | 1&CH#= 82%#*8= 1#?

&I+3$72.; '&9)5") $*?-$#D"#1) /97$3$. 6 $20#1?ARNR)A&G "#,E84'#2$8 4#4818&$? -3 $&
20#481&$727, 1# 9&$"+ +9# /<) )*#1&'# '& ,&I8 0+,98D'#<# "#ABS+, 4# ."#<# 1?7 A&6S$) 4#2$+0.

M"I# 17 ') 20810*&:36%) / 9342'#3 0#2$8>'#, 0*#$) 12) #4'# &58&6$) #$*?2A&$? IA8'? 1
$&"?> 20#28,, $# AH5)$) '&4&$? URL 1844&9)#<# 2E#1?1& "#A&'48 git pull . -) *#,2$7
HAH&IHL) HE2A&". IA8' $& ') 1,)*8<&6 URL ." 0#279&.". '& 184489)'?> *)0#/2$#+8>:

$ git pull https://github.com/onetimeguy/project
From https://github.com/onetimeguy/project

E* branch HEAD  ->FETCH_HEAD
Merge made by the 'recursive' strategy.

V+ $)<.(,234, N& $&$(.&

G)O)* + 1&2 6 $)A&S$?D'& <89"&, ."& A82$?$7 1)2)'+ 0%&:3. L& :)> A#A)'$ 1? A#5)$)
12/&D?$?, I# 1?7 ,&58&6$) /)3 *#,7$7. -. 2)":8. O#1)*$&6$72. 4# 4)"897T"HE "#A&'4, I#,

1?7 A#<9? &D?$?, " =E AH#5'& 1?2"#22$#1+18&$? 49. 0)%)<0.4+ 28A) S$H<H, I# +4) AHA&H 1
*818 19718". &t <HOH#1'H= <89"7.

(+1&6 "#*?2'?A 0)*)<9.'+$? 128 "#A8%?, ."8 6 1 0#$#D'8> <89:8, 0*#$) ."?E "A&6 1 <89:8

master. J#A8$? | <#9#1'#= <89"? A#5'& 17"93D?$7? /& A#O#AH#<#3 #0:8= --not  0)*)4 8AO.A
<89"?. -) *#,2$7 $) 2&A), I# > H#*A&S master..contrib , I# A? >#<# 1?"#*?2$#1+1&97? *&'8C).
L&0*?"9&4, ."I# 1&A '&4829&# 418 9&$"? $& 1? 2$1#*?9? <89"+ 084 '&/1#3 contrib  $&

1&2%$#2+1897? =E 4# )=, $# A#5)$) 1?7"#'&$7?:

$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d4841118
Author: Scott Chacon <schacon@gmail.com>

Date: Fri Oct 24 09:53:59 2008 -0700

E seeing if this helps the gem
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commit 7482e0d16d04bea79d0dba8988cc78df655f16a0
Author: Scott Chacon <schacon@gmail.com>
Date: Mon Oct 22 19:38:36 2008 -0700

E updated the gemspec to hopefully work better

U#, 0#,&D7?$?, ."8 IA8'? 0*?1'#2?$7 "#5)' "#A8$, <&4&>$) #0:83 -p "#A&'4? gitlog , ."&
4#486 0%?1")2)'+ *8/'?:3 0829. "#5'#<# "#A8S+.

U#, O#,&D?$? O#1'+ *8/'2:3 $H<#, I# +4) 1 *&/8 /9?71&". $)A&$?D#= <89"? 4# 8'C#=,
AH5921# 18A 4#1)4)$72. 148$72. A# E?$*I81, I#, #$*2A&S$? 0%&1297'2> *)/+97$&$. F&A
AH5) 208287 '& 4+A"+ 12"#&$? '8&2$+0'):

$ git diff master

- "HA&'A& 17486 1&A *8/'7:3, 0*#S$) 1#'& A#5) +$? #A&'O?1#3. M"I# <89"& master 08C9&
10)%)4 0829. 2$1#*)". $)A&$?D'H#= <89"? '& == ,&/8, $# 1?7 #$*?A&6$) '&/1)*E 4?1'?>

“)/+97$&$. G&" 2$&9#2. D)¥)/ $), I# Git '&0* A+ 0#*81'36 184,7$"? #2$&'TH<# "#ABS+

OHSHD'H#= $)A&S?D'H= <89"? $& 184,2$#" #2$& TH<# "#A8$+ 1 <89:8  master. L&0*?"9&4, ."I# 1?
A#A89? *A#" + H&>98 1 <89:8 master, 0%.A) 0#*81'.". :?E 184,7$"81 1?7<9.4&$?A) '8,?
$)A&S$?D'& <89"& /,2*&6$72. 129+D?$? 1)> *.4#".

M"I# master 6 0*.A?A 0¥)4"#A $)A&S?D'H= <89"?, $# 1) ) ,+4) 0*#,9)A#3; 0*#$) ."I# :8 418
82$#*8= *#/8>C972., *8/'7:. 17<9.4&$7A) '8,? 1? 4#4&6$) 12) '#1) /8 21#6= $)A&$?D'H#= <89"?
$& 12489.6$) 12), 1# \.179#2. 97C) 1 <89:8 master.

U# 1&A 48>2'# 0#$*8,'# 0#,&D?$?RNR:) /A8'?, 4#4&'8 4# $)A&$?D'#H= <89"?RNRO*&:., ."+ 1?
1&0*#1&47?8%), ."I# 189969%) :3 <89"+ 4# master. -) A#S'& [*#,?$7?, ."I# 0#*81'.$? #2$&"8>
"#A8% $)A&S?D'H= <89"? / 0)*C?A 20897'?A 0%)4"#A, ."?> 1#'& A&6 | <89"#3 master.

G)E'8D'#, 1? A#5)$) /*#,2$? 1) .1'# N.2+1&1C? 20897'#<# 0*)4"& $& 1?"#'&1C? diff / '?A:

$ git merge-base contrib master
36¢c7dba2c95e6bbb78dfa822519ecfec6elca649
$ git diff 36¢c7db

D?, 2$?298C):

$ git diff $(git merge-base contrib master)

F$8A, #,241& 8 1&*8&'$S? ') '&4$H# /*+D'S, #$5) Git '&4&6 1) #4') 2"#*#D)". 49. $H<#

2&AH<H: 27'$8"272 OH$*8>'H= "*&0"?2. S "#'$)"2$8 "HA&'4? git diff , 17 A#5)$) 0#2$&17$? $*?
"+80"? 0829. 8'CH= <89"?, I#, O#,&D?$? *8/'2:3 AB5 #2$&"8A "HABSHA O#$H#D'H= <89"? $& ==
20897'#<# 0%)4"& | 8'C#3 <89"#3:

154



$ git diff master...contrib

- "HA&'A& O#'&/+6 92C) [*#,9)) + O#$HD'S> $)A&$?D'S> <89:8 0829. 20897'#<# | master
0%)4"&. -)> 27'$&"272 48>2'# 1&*$# I&0&A\.$&$?.

J.,"K#(C)4 '."3+0

JHO? 12. *##$& 1 $)A&S?D'S> <89:8 <HSHL& 49. 8'$)<*&8= 4# <HO#1'B8CH= <89"2, 0#2$&6
07$&". " 2) [*#,2$2. (& ,897C): ."?> I&<&IT'?> 0%#:)2 *#,#$? 1?7 ,&5&6$) 17"#72$&$?

49. 2+0MH1#45)". 21#<# 0%#)"$+? S 182 6 D?A&IH 1&*8&'$81, #$5) A? *#/<9.)A# 4)"'897"& |/

"2E.

#&C"32 #&1&,2 <=2'(..4

K4'2A | 0*#2$?E 0*#:)281 *#,#$?RNR/9?21&%$? 123 :3 0*&:3 O*.A# 4# <89"? master. S ([ 7T#A+
2:)'&*8=, <89"& master A82%$?%$7 /&/1?D&> 2%$&,897'?> "#4. I#9? N.19.6572. *##P& 1
$)A&S$?D'8> <89:8, ."+ 1? 11&5&6%) /&1)*C)#3, D? E$#27 8'C?> /&0*#0#'+1&1 $& 1?
0)*)18*?9?, 1? /9?1&6$) == 4# <89"?  master, 1?79+D&63S) :3 1#>'# /1&9?%+ $)A&S?D'+ <89"+, $&
0#1$#+368) 1) 12) /'#1+.

L&O*?"9&4, "I# 1 '&2 6 *)O#/?$#*8> | *# #$#3 1 41#E <89"&E 084 '&/1&A? ruby client $&
php_client , 1# A&3$7 17<9.4  Q2$#*8. | 4)'897"#A& $)A&$?D'?2A? <89"&A2. , $& A? /8996A#
ruby client , & O#$8A php_client , $# '&C& 82%#*8. 1 *)/+97$&$8 17<9.4&$?A) ." B829. /97%3.

$)A&S$?D'#= <89"?. .

Figure 72. P8="8+3 0 %-.+69.">5 =->5=)7%)>) 1+6.5>).
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Figure 73. L+863 06)==3 =->5=)7*"# 1+6.).

3, '&OYL'H, '&>04#2$8C?> 0H:)2 *#,#$?, 0*#$) 18' A#5) +$?2 0%#,9)A7A, ."I# $),&
0%&:31&$? | ,897C?A? &# 2$&,897'8C?A? 0*#)'$&A?, 1 ."?E 1? ,&5&6$) +$? 48>2'#
#)%)5'2A2 | '#12A? IA8'&A?.

M'I# + 1&2 4#2$&$'7T# 1&59717> O*#)"$, $# A#D'& 2"#723&$72. 41#H&/?A ?"9HA

19?1&".. S THA+ 2:)&*8=, + 1&2 6 418 A#H1<#2$*#"'#18 <89"?: master $& develop. F?
4#A#19.6$)27 ##1931&$7? master 97C) "#9? N.19.6$72. 4+5) 2$&,897'& 1)*28., & 1)27 ‘#1?>

"#4 8'$)<*+6$72. 4# <B89"?  develop. F? *)<+9.*# '&4279&6%) /A8'? A# #HE ?E <89#" 4#

0+,08D#<# 2E#121&. UH&/+ "#97 17'7'&6 <#$#1& 4# /97$$. $)A&S?D'& <89"& ( B)*)4
197$$.A $)A&S?D'H= <89"2. ), 1? /971&6$) == 4# develop (B829. /927$$. $)A&S?D'#= <89"2.  ); O#$8A,
"#9? 17 2$1#+2%) $)W 0)%)18%)'#= 1)*28=, $# 0)*)A#$+6$) 10)*)4 master 4# #2$&"TH<# "#ABS+

$)0)* 2$&,897'#<#  develop (B829. 1?20+2"+ O*#)"$+. ).

Figure 74. L-&% 06)==3> =->5=)7*"# 1+6.).
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Figure 75. L+863 06)==3 =->5=)7*"# 1+6.).

Figure 76. L+863 ;)4'8." 4&"-.=".

G&'?2A D?HA, "#9? E$#27 2$1#*36 "O#' 2E#1?1& 1&CH<# O#)'$+ 1#7 A#HS+$T &#
#$*PA&S? master, I#, 18,*&$? #2$&"3 2$&,897'+ 1)*283 $& 9)<"# ##1931&$727, & # A#5+$7
#$*7A&S$?  develop, 1 ."#A+ /AB2$ '&>'#18C). F? $&"#5 A#5)$) *#/C?*?7$? :3 "#:)0:83:

AH#4&$? <89"+ integrate , 1 ."8> 12. *# #$& /971&6$72. *&/HA. BHSSA, "#9? "#4 + :8> <89:8 2$&6
2$&,897'2A $& O*HE#42$?A) $)2$?, 1? /9?71&6$) == 4# <89"?  develop; & 15) "#9? 1#& 48>2'%#
4#1)9& 21#3 2$&,897'82$7, 1? 0)*)A#$+6%$) 10)*)4 <89"+ master.

#&C"32 #&1&,2 "=2+2M <=2'(.7

B*#)"'$ Git A&6 D#$?*? A#I<#2$*#'H#1I?E  <B89"?: master, next $& pu (proposed
updatesRNRO*#0#'#1&'8 ##19)".) 49. '#1#= *##$?, $& main49. 1?70*&19)'7 2$&*C?E 1)*28>.
J#9? +D&2'?"? 10*#18&45+3%7 #27 '#1), 1#'# '&"'#07D+63$72. 1 $)A&$?D'?E <89"&E +

2E#1?18 2+0*#1#45+1&D&RNR2E#5) '& 1?1)#0?2&'8 A)$#4? (4718%$72. J)*+1&". 2"9&4'#3
0#2984#1'82%3 0&*&9)97?E 4#4&'?E  $)A&S?D?E  <89#". ). B#$8A $)A&$?D'8 <89"?
0)*)18*.3%7, I#, 1?/'&D?$?, D? 1#7? 6 ,)/0)D'?A? $& <#S#H1?A? 49. 1?"#*?23%&"., D?

$),& 1) '&4 '?A? 0*&:31&$?. M'"I# 1#7? ,)/0)D'8, =E /971&3%$7 4# next, 8 :3 <89"+
'&A4279&3$7 4# 2)*1)*&, &,? 128 A#<9? 20*#,+1&3$? /97%$? $)A&S?D'8 <89"? *&/#A.
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Figure 77. J-&';5**3 8.65%*"C 4"86+%";*+8=C 45&56-69*)F %"%5*)F =->5=)7*)F 1+6"..

M"I# $)A? 4#28 0#3$*),+3$7 4##0*&:31&"., =E '&$#AB23$7 /9?1&3%7 4# pu. J#9? 1?/'&D)'#,

l# 1#7 89'#1?2%$# 2$&,897'8, =E /9?1&3%$7 14*+<)RNR4# master. X89"? next $& pu
0)%)/,2*&3$72. / master. -) #/'&D&6, 1#  master A&>5) /&154? *+E&6$72. 10)*)4, next 8'#48
0)),&/#1+3$7, &  pu0)*),&/H#1+3$7 '&18$7 D&2$8C):

Figure 78. GB);5**3 %"%5*)F =->5=)7*)F 1+6". %" %";1"=&);56)F +*=-1&52+$*)F 1+6"..

J#9? $)A&S?D'+ <89"+ '&*)C$8 /971&3$7 4# master, == 179+D&$7 /| *)0#/?2$#*8.. B*#)"$ Git
$&"#5 AB2$?$7 <89"+ main, ."& 184<&9+5)& 184 #2$&"TH#<# 124&". (release), 1#, 0#2$&DE&S?
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08$"? 4# 186= 1)*28=, ."I# 'Y, EBAH 2+0*H#1#A5)". (TH<# 174&".. K$5), "#9? 17 *#,79)

"9#' 2E#171& Git, + 1&2 6 D#$?*? <89"?, '& ."8 1? A#5)$) 0)%)'93D?$722., I#, 120*#,+18$?
0#)"$ '& *8/'2E 1&,9.E *#/*#,"2, 1 1&9)5'#2$8 184 $#<#, '&2"897"? '#18%. 1)*28. 1&A
0#$*8,&, D? ."?A D?HA 17 ,&5&6%) [#2$? 1)2#", $& 2+0*#1#45+1&D A&6
DSFHGHHLZ?> OFE)2 HHS?, W, SHA+ +0# [+D'# #:82$? #17E +D&2'2"81. B*#:)2

# #$? O*)"$+ Git 4+5) 20):8898/#18&'?7>. UH#, 4#*) ) I#/+A8$?, A#5)$) 0#<9.'+$? '&
Q'2$*+":83 2+0*#1#45+1&D& Git

I#8,C"32 #818&,2 < "#"1(<0'(..4% ,( '23%2+0'(..4%

Q'C8 2+0*#1#45+1&D8 '&4&3$7 0)*)1&<+ 0)*),&/+1&"3 $& 172A?"+1&"3 ‘Hl#= *##$?
O#1)*E+ =E'7#= <89"? master, /&AB2$7 /971&". 4# ')=, I&A49. "#AH#<& 98'8>'8CH= 82$#*8=. J#9? +
182 6 *##$& 1 $)A&S$?D'8> <89:8, $& 1? 17+8C?9?, 1# ,&5&6%) == 8'$)<*+1&$?, 1? 0)*)E#42$) 4#
'86= <89"? $& 17"#+6$) "#A&'4+ rebase, #, 0)*),+4+1&$? /A8'? O#L)*E+ 1&CH= OH$HD'H=
<89"? master (&# develop $#1#). M"I# 12) 17>CO# 4#,*), 1? A#5)$) 0)*)A#$&$? 10)*)4 21#3
<89"+ master, $& #$*?A&6$) 98'8>'+ 82$#+83 0*#)"$+.

Q'C?> 20#28, 0)*)A82$7$? 10*#18&45)'+ *##$+ | #4'86= <89"? 4# 8'C#=RNR1?2A?"+$? ==

F?2A?"+1&". 1 GitRNR:) '8, 0)%),&/+1&". 49. 6A?'H<# "H#ASS+ F#'# )*) 9&$"+ ."+
1&0*#1847?1 "#ABS, $& '&AK<&E$T2. [&2$H#2+18$? >t<# '& OHSHD'8> <B9:8. -) "#*22'#, ."I# + 182
6 4)'897"& "#AB$81 + $)A&$?D'8> <89:8, $& 1? ,&5&6%) 8'$)<*+1&$? 9?7C) #4?' | '2E, &, # ."I#

+ 1&2 97C) #47' "#A8$ + $)A&$?D'8> <89:8, $& 1&A 9)<C) 1?2A?"+$? >#<#, '85 1?"#+18&$?
0)%),&/+18&".. L&O*?"9&4, 0*20+2$2AH#, I# + 1&2 6 #27 $&"?> 0*#)"$:

Figure 79. L&).65% +8="8+# 4-&-% ;)8>).";5+*3>.

M"I# 1?7 ,&5&68) 4#4&$? "#A8% e43a64# <89"? master, 1?7 A#5)$) 1?"#'&$?

$ git cherry-pick e43a6

Finished one cherry-pick.

[master]: created al0a4l1a9: "More friendly message when locking the index fails."
E3 files changed, 17 insertions(+), 3 deletions(-)
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-) A#486 $8 5 /A8'?, I# +97 10*#1&45)'8 1 e43a6 0*#$) 17 #$*?A+6$) '#1) /'&D)". SHA-1
"HABS+, &45) 48$& /&2$H2+1&". 8'C&. G)0)* 82$#*8. 12<9.4&6 $&"

Figure 80. P8="8&+3 4+863 ;)8>).;53 ">+=' 0 =->5=)7*"# 1+6.).

G)0)* 1? A#5)$) 179+D?$? $)A&S$?D'+ <89"+ $& 12"2'+$? "#A8$?, ."8 1? ') ,&5&897? 4#4&18&$?.

Rerere

M"l# 1?7 *#,7%) ,&<&$# /9?1&'7 $& 0)*)&+1&'7, &# 2+0*#1#45+6$) A#H1<#$*?1&9+
$)A&S?D'+ <89"+, Git A&6 H+":8#'&9 084 '&/1#3 “rerere”, ."?> A#5) 2$&$? 1 0*?<#48.

Rerere #/'&D&6 “12"#*22$#1+> /&072&'8 *#/1\./&"." (reuse recorded resolution)RNR:) A)$#4
2" #$?$? *+D'8 *#/1\./&". "#'H98"$81. J#9? rerere 118A™)'#, Git /,)*8<&6 '&,8* 184,7$"81
2$&'81 4# $& 0829. +208C'?E /9?1&'7, $&, ."l# ,&D?$7 "#'HI98"$, ."?> 17<9.4&6 2&A) $&", ."
SM?>27 15) *M#1\/&'?>, 18" 0*#2%# 1?"#*?2$&6 0#0)*)4'6 *#/1\./&"., 8 ') ,+4) 1&2 '?A

$+* +1&$7.

S :86= H+":8= 6 418 D&2$?'?: '&9&C$H+1&". $& "#A&'4&. L&I&CH+1&". '&/?1&6$72.
rerere.enabled , $& 6 4#2$&$'7# "#*?2'?A, |#, AHALKS? >H<# 4# 1&CH= <O#,&97'#= "#'HB8<+*&:8=:

$ git config --global rerere.enabled true

G)O)*, I#&/+ " 12 *#,2$) /921&"., ") *#/1\.J+6 "#HO8"$?, *#/1\./1&". +4) |,)*)5)'#
1 0&A\.$8 '& 120&84#", "I# 1## [&4#,2$72. 1 A&> +$ THA+.

M"I# 0#$*8,'#, 1? A#5)$) 1/&6A#48.$7 | 0&A\.$33 rerere /& 4#H0#AH<#3 "#HA&'4? git rerere
M"I# 1?"9?"&$? #"*)A#, Git 0)*)18*.6 ,&/+ 4&?E *#/1\./1&'7 $& '&A&<&6$72. ['&>$? /,8< /

FAT-"?2A O#SHD'?A "#'HI8"$H#A /97%F. $& *#/1\./+6 =E (E#D& :) /48>2'36$72. &1$#A&S$S?D'#,

[I# rerere.enabled 12$&'#19)# 1 true ). G&"#5 82'+3%$7 084"#A&'4?, 49. 0)*)<9.4+ $#<#, |#
+4) 1&0?2&'#, 49. 2$7*&". #'"*)A#t<# *#/1\./1&". | 0&A\.$8, $& I#, #D?2$?$? 123 0&A\.$7.

N? *#/<9.")A# rerere 4#"9&4'8C) 1 Rerere.
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I"RO'(..4 '(L2M '23$(.7 (release)

J#9? 1?7 17*8C7?9? 170+2$7$? 1?4&"., 1?7, 18*#<84'#, /&,&5&6%) 2$1#*?$? )W, I#, A&S$?
A#59718287 184$1#*?$? >H<# 0829. $#H<#. M" 1? A#5)$) 2$1#*?$? '#1?> )W, *#/'&I&'# 1
K2'#1? Git . M"l# 1?, ." 2+0*#1#45+1&D, 1?7*8C?$) 084072&%$? $)W, 0*#:)2 A#5) 17<9.4&$?
0*?,97/'# $&™

$ git tag -s v1.5 -m 'my signed 1.5 tag'

You need a passphrase to unlock the secret key for
user: "Scott Chacon <schacon@gmail.com>"
1024-bit DSA key, ID F721C45A, created 2009-02-09

M"I# 1? 084072+63) 21#= $)W?, $# A#5) 1?7'?"+$? 0*#,9)A& *#/0#12345)". 0+,98D"?E
"93D81 PGP, ."?> 1?"#*?2$#1+6$72. 49. 084072&". $)W81l. +0*#1#45+1&D 0*#)"$+ Git
10#*&12. / :863 0*#,9)A#3: 1"93D?1 0+,98D'?> "93D ." ,9#, 1 2E#17?I8, $& 4#4&1 $)W, ."?>
1"&/+6 O*.A# '& >#<# 1A82%. U#, 1) [*#,2$?, 1? A#5)$) /*#/+A8%?, ."?> "93D 1&A 0#$*8,)'

1& A#0#A#<#3 gpg --list-keys

$ gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

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

BH#$8A, 17 A#5)$) '&0* A+ BAO#*$+1&$? "93D 4# &7 4&'7E Git, ."I# )"20#*$+6$) >H<# $&
0#0+2$?7$? D)*)/ "#A&'4+ git hash-object , ."& /&0?2+6 '#12> ,9#, | >H#<# 1AB2$H#A 4# Git $&
17486 SHA-1 TH#<# O#,+:

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

G)0)* 1A82$ 1&CH<# "93D+ 6 1 Git, 1? A#5)$) 2$1#+2$? $)W, ."2> 1"&/+6 0% A# ‘& 'TH<#, ."I#
1"&5)$) '#1) I'&D)". SHA-1, .") '&4&98& '&A "#A&'A& hash-object .

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec71lac3fOba29fe5775b92

M"I# 1?"#'&$? git push --tags , $# $)Wmaintainer-pgp-pub 2$&') 4#2$+0'?A 128A. M"I# E$#27
/1&,8586 0)*)18*2$? $)W, $# 18' /A#S5) '&0* A+ BAO#*$+1&$? 1&C PGP "93D. ;9. :7#<# >HA+
$),& 48238&3$? ,9#, '&0*. A+ [ ,&/? 4&'?E $& BAO#*$+18&$? >H#<# 4# GPG:

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

F8' IA#5) 1?"#*?2$&$? "93D I#, 0)*)18*?$? 128 0840?2&'8 $)W?. G&"#5, ."I# 1? 1"93D?$)
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8'2%*+":8= 1 O0#184#A9)". $)W+, $# 1?"#&". git show <=-[> 4#/1#9?%7 1&A '&4&%$?
"#*?2%+1&D+ ,897C 4)$&97'8 8'2$*+":8= |#4# 0)*)18*"? $)W+.

S""#(C)4 .&%"HO <1)#+2

K2'897"? Git ') A&BE A#HSH'# [*#2$&3D?E '#A)*81 " 'V123' D? D#<#27 O#A48'#<# 49.
HEH<H "HASS+ I# 17 &5&6$) A&S? /*+D') 49. 934?7'? 8A\. 49. "#A8$+ 17 AH5)$)
1?7'#8&$? gt describe  49. :TH<# "HASS+ Git '&4&6 1&A BA\. '&>,975D#<# )W+ *&IHA |
"897"82$3 "#AB$81 O#L)*E+ :TH<H# $)W+ & $&'#5 DE&2$'#1) /'&D)". SHA-1 49. #0?22&'#<#
"HASSH:

$ git describe master
v1.6.2-rc1-20-g8c5h85¢

G&"?A D?#A, 1? A#5)$) )"20#*$+1&$? 184,2%#" D? /,8*"+ $& '&I1&$S? >H<# ."#27 [*#/+A8H

49. 934)>. L&20*&148, " 1? 1)%)$) Git /| 12E84'H<#t "#4+ | "9#'+ 2E#1?1& Git, $# git
--version '&4&6 1&A 1#27 4+5) 2E#5). M"I# 17 #0?22+6%) "#ASS, 49. "#S*#<# 82'+6 0*.A?> $)W,

$# 18A '&A&6$T2. 0*#2%$# BA\. [TH<# $)W+.

JHA&'4& git describe  2E29.6$72. 4# &HSH1&'?E $)WSBL ($)W?, I# =E 2$1#*29? / #0:863  -a &# -
S), #$5) $)W? 49. 124&'7 (release) 1&*$# 2$1#+31&$? $&"?2A D?HA 0*? 1?"#*22$&"8 git
describe , I#, ,+$? 10)1)?A, 1# "#A8$ +4) '&/1&# '&9)5'2A D?'#A 0*? #0?28. F? $&"#5

A#5)$) 17"#+*7288&$? ©)> *.4#" " 1897 49. "#A&4 checkout &# show, E#D& 1#&

0#'9&4&6$72. '& 2"#*#D)) I'&D)". SHA-1 '&0*?"8"8, #$5) 1#'# A#5) ) ,+$? 48>2"?2A
1815472, L&O*?"9&4, A*# Linux ')I#4&1'# 2$*?,+9# | 8 4# 10 2?2A1#981, I#, O#4,&$? O%#
+'8"897'82$7 SHA-1 #\6"$81, #$5) 2$&*8C8 8A)'& / 1?71#4+ git describe  2$&9? )0*?24&$'?A7.

NKE&,&'+( '2$(.7

G)0)* 1?7 ,&5&6%) 1?4&$7? /,8*"+. K4'& | ¥)D)>, ."8 1? /&,8&5&63$)RNR2$1#*?$? &*E81 #2$&" TH#H<#
184,7%"+ 1&CH<# "#4+ 49. [)4#9)'?E, ."8 ") "#*?2$+3$72. Git. ;9. :7#<# 82'+6 "#A&'4& git
archive :

$ git archive master --prefix="project/' | gzip > "git describe master .tar.gz
$Is *.tar.gz
v1.6.2-rc1-20-g8c5h85c.tar.gz

M"I# E$#27 184"*?6 :)> &*E81 tar, $# #$*?A&6 #2$&"8> 184,72%#" 1&CH<# 0*#)"$+ 1 47*)"$#*8=
0*#)"$+. F? $&'#5 A#5)$) 2$1#*2$? &*E81 zip A&>5) $&" 2&A#RNR$*),& 9?7C) 0)*)4&$? #0:83
--format=zip 4# git archive

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

G)0)* + 1&2 6 <&*'?> &*E81 tar $& zip 1&CH<# 174&". 0*#4)"$+, .") 1?7 A#5)$) 1841&'$&57$?
'& 1),2&>$ &,# '&4829&$? "#A+27 0#C$#3.
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D&#&,+2@ HO#.(= (shortlog)

L&2$&1 D&2 '&0?72&$? 4# 1&CH= OHCS#HI#= *#/279"? 128A &5&3D?A ['&$?, I# "#=$72. +
1&CHA+ O*#)"$8. %+4#1?7> 20#28, C124"# #$*P2A&S? "##$"?> 5+7&9 /A8, ."8 +97? 4#4&'8

A 0%#)"$+ 0829. OHO)V)A'TH<# 124&" RNR1?'#+22$8$? "#A&'4+ git shortlog . F#& *#,2$7
0842+A#" 128E "#AB8$81 / '&4&'7E => "#AB$81; '&0%?7"9&4, '&2$+0") '&4&6 1&A 0842+A#" 128E
"HABSB1 0829. #2$&"TH<H# 174&"., "I# 1#'# '&/?1&6$72. v1.0.1:

$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (8):

Add support for annotated tags to Grit::Tag
Add packed-refs annotated tag support.
Add Grit::Commit#to_patch

Update version and History.txt

Remove stray "puts’

Make Is_tree ignore nils

[T T [T [T TP [TP

Tom Preston-Werner (4):

fix dates in history

dynamic version method

Version bump to 1.0.2

Regenerated gemspec for version 1.0.2

T [T [T [T

F? #$*?A+6$) D?2$?> 0842+A#" 128E "#A8%81 0829. v1.0.1, /<*+0#1&'8 /& &1I$H#*#A, ."?> 17?
A#5)$) '&4829&$7? 4# 1&CH=*#/2?9"?.

N$30%&+

F? A&GS$) 184D+1&$? 2),) 4#22$7 "#AH#SH, 0*#0#+3D? /A8'? 4# 0*)"$+ 1 Git, $&" 2&A# ." 8
2+0*#1#45+3D? 19&2'7> 0*#)"$ D? 8'$)<*+3D? /A8'? 8'C?E "#*?2$+1&D81. F8$&EAH 2)%)4
JH)'$?1'2E  Git *#/*#,2"811 F '&2$+0'HA+ *#/4898 1? 48/'&6$)27 ." 12"#*722$#1+18$?
'&>,897C?> $& '&>0#0+9.#8C?> Git E#2$?'<RNRGitHub.
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GitHub

GitHub - @) '&>,897C?> E#2$?'< 49. 2E#1?] Git, $& 6 :)'$*#A 20810*&:8 A85 ABI7>#&A?
4,2"81 $& 0*#)"$81. F)9?"2> 1842#$#" +28E 2E#171 Git A&3$7 E#2$ '& GitHub, $& ,&<&$#
0%)"$81 | 184™*2$2A "HA#A 17"#*72$#1+3$7 /&49. Git E#2$?'<+, ")*+1&". /&14&".A?,
0)%)<9.4+ "#4+ $& 49. &<&$# DH<# 8'CH<#. K$5) E#D :) 8 ) D&2$?'& 1897'#<# O*#)"$+ Git, 1?
A&>5) '&0)1'# [&E#D)$) D? 1&A 4#1)4)$72. "#9?27 1/&6A#48.$? | GitHub 084 D&2
0*#H)28>'H<# 1?"#*22$&". Git.

> HHA89 0% YH)'$?1') 12"#*22$&". GitHub. N? *#/<0.)A# *)62$*&:83 $& ")*+1&".
#,98"#17A /&0?2#A (account), 2$1#%)". $& 12"#*?2$&". 2E#1? Git, 0#C?%)'8 2E)A?
AH#A&1&". IAB' 4# 0#)'$81 $& 0*?>#A /AS' 4# 1&C?E, 0*#<*&A'?> 8'$)*H)>2 GitHub, $&
&<&S$# A&D)'T"7E O#*&4, I# [*#,9.$7 1&C) 572$$. 9)<C?A.

M"I# 1&2 ') :8"&17$7 &8 1?"#*22$&". GitHub ." E#2$7'<+ 1&C?E 19&2'?E 0*#)'$81, &8
1/&6A#48. | 8'C?2A? 0H)"$&A?, I# 1?2"#*22$#1+3$7 GitHub, 1? A#5)$) 2A8971# 0)*)E#4?$?
4 Q2$*+A)'$? Git

G>+*) P*=-&A-$8'
F&59?1# /&+1&57%7?, I#, ." 8 8'C8 &"$?1'8 2&>%?, )9)A)'$? 8'$)*H)>2+ '&

n I'8A"&E )"*&'+ ,)/0)*)D'# /A8'33$72. | D&2#A. \0#481&6AH#2T, 1# <#I#1'&
4+A"&, "+ A? '&A&<&BAH2T 0)*)4&$? & =E AHO#HAH#<HI, 4#28 ,+4) ["#[+AB9&,
0*#3) ."I# 1?7 E#D)$) ,897C 2+D&2'8 1)*28= ['8A"81, #'9&>' 1)*28. :86= "'?<?
A#5) A82$?$? '#18C8.

*'&#".4 ,(.(=(L,0'(..4 &1=)+&'&K& <(:230

I0)*C+  1&A $%),& 2$1#2$2 | )'HCSHL'?> #,98'#17> [&072. B*#2$# [8>48%7 4#
hitps://github.com , #)*8$7 8AD. "#*22$+1&D&, ."#<# 1) '8 1 "#<# "A&S, '&48&>$) &4*)2+
))"$*# H= O#C$? $& 0&*#97, '&$?22'8$7 '& 1)9?2"+ /)9)'+ "#0"+ “Sign up for Github"
(P&*)62$*+1&$727 '& Github).
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https://github.com

Figure 81. N"&>5 &-<8=&52+# GitHub.

:&98 1?7 0#,&D?7$) 2$#*8"+ | *#/:8"&A? AHA&S'#17E 09&'81, 0*#$) /&*&/ A? AH#5)A# )
O*#8<'#*+18$?. GitHub 1840*&1?7$7 1&A 972$& I#, 0)%)18*2$? &4%)2+ I# 1? '&4&9?.
F2"#&>$) 8'28++":8= 1 972$8 - ;) 4#1#98 1&5921# (." A? O#$8A 0#,&D?AH).

GitHub '&4&6 1&A +1)27 218> H+":8#'&9 )/"#C$#1'#, | #,A)5)" A, I# 128

1&C8 0*#)"$? 0#1'82$3 0+,98D'8 (+28 A&3$7 4#2$+0 '& D?$&".). KO9&D+1&'8
09&'? $&"#5 0*#O#'+3$7 A#59?7182$7 2$1#*31&$? 0*21&$'8 0%#)"$?, 0*#$)
A?") #/<9.48$?A)AH 1) 1 "2/8.

@#<#$?0 Octocat /981& /1)*E+ 0*#1)4) 1&2 4# 1&CH= 4#C'? "Y*+1&".. F? $)0)* <#S$#18
12"#*22$#1+1&$? GitHub.

SSH $&3,0:

L&*&/8, 17 /48$'8 &1$#*?/+1&$22. I#>'# 2$1#%)'2A? 8AD.A $& 0&*#9)A $& /10./+1&$?2. / Git
2EH#1?18A? [& AHOHAH<HI O*HSH'HO+  hitpsy// . FS8A, I#, 0*#2$# "O#'+1&$? 0+,98D'8 0*#)"$?,
1&A ') $%),& ,+O# '&18$7 *)B62$*+18$72. - [#>'# 2$1#*)'?> #,98"#17> /1&072 2$&6 1 '&<#48,

"#0? A? +4)A# 184#")A931&$? 0%#)"$? $& 17"9&48S$? 4# '2E /A8

M"l# 1? +4)$) 1?2"#*?2$#1+1&$? 1844&9)'8 2E#1?1& D)*)/ SSH, 1&A 0#$*8,'# /&4&$?
0+,98D'?> "93D. (M"I# + 1&2 >#<# A&, 4?18%72. X)')*&:8. 1&C#<# 0+,98D'#<# "93D& SSH
F84"*?>$) '&9&CSH+1&". #,98"#1#<# /&07?2+ (account settings) /& A#O#A#<#3 0#2?9&". 1
0*&1#A+ 1)*E'7T#A+ "+$8 18"&:
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Figure 82. L"8)65**3 *5 *565|=";5**3 "/6+.";"1" 054)8' (""Account settings").

K,)*8%$7 2)":83 “"SSH keys" (SSH "93D8) / 981#<# ,#"+.

Figure 83. L"8)65**3 “'SSH keys" (SSH .6C7+).

;&98, '&$?2'8$7 "#O"+ Add an SSH key" ((&(;=) SSH 1'>/), ,K?E=C ?;J 1'>/, =, ?7<=;?=- 7*E<=
?,J&N& F;G'0 K AQ:'E/.)* 1'>/-* ~/.sshfid_rsa.pub (@1IM& ?) .- K*E.>?;") .;K?0) (& =-1<=&?&N&
A&'@, =; .;=)<.E=C Add key" (4#4&%$? "93D).

K#10./"#1# '&/?1&>$) 21#= SSH "93D8 *#/1&59?1#. F? A#5)$) '&/1&$?
| "#5)' | 1&C?E "93D81 (&0*?"98&4 "N8> L#+$,+" D? "N&C?'& '& TH##$8")
. $&", 1#, "1# 1?2 |&EH#D)S) 2"8&2+1&$? "?>27 O#$8A, 1? 9)<"# A#<9? ['&>$?
0#$*8,'2> 1&A "93D.

L ((.(#
898, "l# 17 ,8586$), AHE)$) IAB'2$? [<))H#1&'7> &1&S&* #*&'7A 1&A? [#*€5)" A,

10)*C+ 0)*)>48$7 4# 1"9&4"? Profile" (A+&FE'C, .;( ?1(1&> SSH 1'>/E) =; .;=)<.E=C Upload
new picture” (F841&'$&57%? '#1) /#,*&5)".).
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Figure 84. L"8)65**3 *5 “Profile" (4&"A+69).

N? #,)*)A# "#083 9#<#$?0+ Git, I# 15) 6 '& '&CHA+ S#*2$"#A+ 472"+ $& O#$8A [AH5)A#
#,*8/1&$7? I#,*&5)"..

Figure 85. K/&+05=) ;5| 5;5=5&

G)0)* 12342, 4) 1?7 +4)$) #27 *#,2$7 '& 2&>$8, 8'C8 0#,&D&$7 1&C &18$&* ,89. 1&CH<#
8A)'8.
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M"I# 5 17 18418'$8&5797 &1&$S&* 4# 0#0+9.*#<# 2)*182+ Gravatar (D&2$# 1?2"#22$#1+6$72.
49. #,98"#17E /807281 Wordpress), $# &1&$&* +4) 1?"#*22$&'# &1$HALS?D'H, 8 1&A 1)> "*#"
" 0#$*8,)".

(L) :&L,&") ($#"32

GitHub 17/&D&6, I# 1&C8 "#A8$? 4# Git 6 1&C?A? D)¥)/ O#C$H1+ &4%)2+ M'I# 17
12"#+22$#1+6$) 4)"897"& )9)"$*#'?E &4%)2 49. "#A8$81, $& ,&5&6$), I#, GitHub +28E =E
0#10./+1&1 | 1&A?, 4#4&>$) 128 &4%)272, I# 1?7 1?2'#*72$#1+6$) 4# 2)":8= Emails 1
&AA8'82$+&$71'8> 2)":8=.

Figure 86. ?"%5;5**3 -6-.=&"**)F 5%&-8

L& #4&1&". )9)"$*H#"?E &4*)2 A? A#5)AH# &D?$? 4)'897"& A#59?17E 2$&'81 &4*)27.
F)*E'. &4%)2& 0)%)18*)'& $& 0*?/'&D)'& <HOH#I'H3, $#.$# A# :86= &4%)2? '&4279&3$7 +28
O#184#AQ)". $& "17$&'8=. *+<& &4%)2& 0)*)18%)&, #$5) 1? A#5)$) == 0*?/'&D?$?
<HOH1'H3, "I# 18,8586%) =E O#AS'.$? AB2:.A?. K2$&". &4*)2& ') 0)*)18%)'&, #$5) 1? )

A#5)$) [*#,2$? == <#O#1'#3. M"I# GitHub O#,&D?$7 ,+47-"+ | 7E &4%)2 + O#184#A9)"8
"HABS+ 1 +A7-"#A+ 2EH#1?I18 '& 28&>$8, 1) O#184#A9)". +4) O#10./&# | 1&C?A
"#22%+1&D)A.

>'&+#&+&'( (,&#2<(C)4

L&*)C$8, 49. ,897C#=,)/0)"?, 1&A ))I+A#1'# 2984 '&9&CH+1&$? ;1#*#"#1+ V1$#*?/&:83 D?
T2FA" (Two-factor Authentication). ;1#"*#"#1& V1$#*?/&:8. - ) A)E&'8/A &1$#*?/&:8=, I#
'&*&/8 2$&6 12) ,897C 0#0+9.*?A /&49. IA)'C)". *?/?"81 "*&485"? 1&C#<# 0&*#93 & #

$H<#, 1# ESH#H27 ,+4) 48.$? 084 1&C?A #,98"#1?A /&0?2#A. M"I# 1? == 118A™)$), GitHub ,+4)
0#%$*),+1&$? 41& *8/'?E A)S#H4A? &1I$#*?/&:8=, #$5) ."l# #4?' | '?E ,+1 [9&A&'?>,
[O#1IA?2'?" 12) #4'# ") IAH#5) #$*?A&S? 4#2$+0 4# 1&CH<# #,98"#1#<# /&0?2+.

F? AH5)$) ['&>$? #0:8= ;1#"*#"#1#= V1$#*?/&:8= + 1"9&4:8 Security (,)/0)"&) '&9&C$+1&'7
1&CH<# #,98"#1#<# /&0?2+.
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Figure 87. 2FA ' ;.65%2+ ,-04-.)

M"I# 1? "9&:")$) '& "M#O0"+ Set up two-factor authentication" (L;;J=07?;=) (?&1+&1&70
;?7=&+)K;0E>), ?) A-+-G(-=- .; <=&+E.10 1&.FENO+;OES, (- ?) K*&B-=- ?):+;=) ?)1&+)<=&?07?;=)
A+&N+;*0 (@ =--F&.0 (@ N-.-+;OES (+ON&N& 1&(0 ( time based one-time password" - #2'#1&'?>
'& D&28 #A4'#*&/I#1?> 0&*#97), & # GitHub A#5) 1840*&19.$? 1&A "#4 D)*)/ SMS I#*&/+, "#9?

1&8A $%),& 118>$? 1 222$)A+.

B829. 17 #*+ A)$#4+, I# 1&A 0#4#,86$72., $& 1?7"#'&". 8'2%*+":8=/ '&9&C$+1&". 2FA, 1&C
#,98"#17> /&072 ,+4) $*#E? ,897C ,)/0)D?A, $& 1&A 4#1)4)$72. 11#4?%$7? "#4 '& 4#HA&S$H" A
0&*#93 I#*&/+ 1? I&E#47?$) '& GitHub.

V+ <#&12,2 '."3&+ $& :#&"+,0

G)0)*, "#9? 1&C #,98"#17> /&072 '&9&CSH1&'#, *#/<9.'"#A# 4)."8 0#4*#,7:8, |# A#5+$7
2$&$7? 1&A + '&<#48 0*? *# #$8 '&4 15) 82'+3D?A O*#)"$H#A.

&12%& O&#+ #&"+,0

M'I# 17 \&5&6S) /*#,2$? 1)2#" A# 82'+3D#<# 0*#)'$+ 0#$) + 1&2 )A&6 0*&1& '&

17"984&". 4# 'TH<# IA8', 17 A#5)$) 2$1#+7$? F&+1" ( fork ) A+&1=0. V&) ?) <=2&+>I=-  H#*"
0*)"$+, GitHub 2$1#*36 "#083 O*#)"$+, 1# 6 0#1'82$3 1&CH#3. F#'& 82'+6 1 0*#2$#*8 8A)'

1&CH<# "#22$+1&D&, 1? A#5)$) 17"9&4&$? 4# ')= IA8'?.

Q2$#*?D'# $)*A8'  F&+1" *;l (-M& .-N;=)2.- K;;;1+?'-.@, K;K?)/;G O- &K.)/;'&,

M& D=&<C OK@? A+&-1= K ?E(1+)=)* 1&(&* =; A&?E? G&N& ? E.J&*0 .;A+@*10, E.&(E
<=?&+>>/) 1&.10+0>/)G A+&-1= =; K;:)+;>/) /;,<=).0 +&K+&:.)1E?. ~ GitHub H#*

- ) O*#28# $#> 2&A?> 0*#)"$ + 1&CHA+ 19&2'#A+ O*#2$#*8 BA)', I# 4#/1#9.6

1&A *#,28? IA8? 4# O0*#)"$+ 0+,98D'#, :) /&28, /*#,?$? 1)2#" + ,897C

184"?$8> 20#28,.
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G&"?A D?'#A, O*#)"$&A ") A#1#4?$72. 08"9+1&$72. O*# '&4&". "#*?2$+1&D&A 0*&1& '&
17"9&4&". |A8'. J#5)" A#5) 281#*?$? H#*" 0*#)"$+, 17"9&2$7? 4# 'TH<# IA87?, $& 4#48&$7?

21#= [AB? A# #7<8'&97'#H<# 2E#1?1& [& A#O#HA#<#3 "P&0?%$& '& P&,?*&". PA8" (Pull
Request), 0*# ."?> A? O#<#1#*?A# 4&98. -)> /&0?$ 184"*?1&6 "?$"+ 4?2"+28= | A#597182$3
0)*)<9.4&$? "#4, 19&2'?" $& &1$#* /A8' A#5+$7 2089"+1&$?2. 0*# /A8'? 4#"? 19&2'?" ")
2%$&") "?A? 1&4#1#9)'?>, 0829. D#<# 19&2'?" A#5) /9?7$? IA8'? 4# 21#H<# 2E#17?1&.

U#, [*#,28? H#*" O*#)"$+, [1&>48%7 '& 2$#*8"+ 0*#)"$+ $& '&$?2'8%7 '& "#0"+ “"Fork"
[1)*E+ 0*&1#*+D.

Figure 88. J*"4.5 “"Fork".

%)*)/ 4)"897"& 2)"+'4, 1? #0?'?$)27 '& 2$#*8".8 1&CH<# '#1#<# 0*#)"$+, | 1&C#3 19&2'#3
"#0863 "#4+, ."+ 1? A#5)$) /A8'31&$7.

1&,)+ #&1&,2 GitHub

GitHub ,+1 20*#)"$#1&'?> '&1"#9# "#"*)$'#<# A)$#4+ 20810*&:8, 1 :)'$*8 ."#<# P&0?$ '&

B+9. -)> A)$#4 0*&:36 8 1 *&/8 20810*&:8 + A&9)'7"8> "#A&'48 1 #4'#A+ 20897'#A+ 2E#17?18, 8

1 <9#,&97'8> *#/0#489)'8> "#A0&'8=, D? A)*)58 ")/'&>#A:81, ."8 4#O0#A&<&3$7 0*#)"$+ D)*)/

4)2.$"? H#*"81. F8' ,&/+6%$72. '& 0*#:)28 *#,#$? G)A&$?D'8 <89"? , ."?> A? 15) *#/<9.'+9? 1
X&9+5)". 1 git

K27 .":) 1 :89#A+ 0*&:36:

1. 1$1#*8$7 H#*" O*#)"$+.
. IB1#*8$7 <89"+ '& #2'#18 master, 1 '8> 1? ,+4)$) *#,7$? 128 21#= /A8'?.
. P*#,8%7 ."827 "#A8%?, |# 0#980C+3$7 0*#)"$.

. F84"7?>%) P&0?$ '& B+9 /& 4#0#A#<#3 GitHub.

2

3

4. F?"9&4&>$) :3 <89"+ 4# 21#<# 0*#)"$+ GitHub.

5

6. K,<#1#*8%7 /A8'?, A#59?71# [*#,8$7 1) 4)"897"& "#A8$81.
7

. F9&2'?" O*#)"$+ /&971&6 4# 0*#)"$+ P&0O?$ '& B+9, & # [&"*?1&6 >H#H<#.

-) 4+5) 2E#5) '& 0*#:)2 *#,#$? Integration Manager, ."?> A? *#/<9.'+9? 1 B*#:)2 *#,#3$? |
A))45)*#A 8'$)<*&:8= , O#$) I&AB2$7 1?2"#*?2$&". )9)"$*#"#= O#C$? 49. 2089"+1&". $&
#<9.4+ |A8', "HA&'4? 1?"#*?2%#1+337 8'2$*+A)'$? 2&>%+ GitHub.

DB&IT'H *#/<9.)A# 0*?"98&4 $H<#, ." &O*HO#'+1&$7? IA8'? 4# O*#)"$+ | 184" ?$?A "HAHA,
I#1,)*8<&6 "#4 '& GitHub, /& 4#0#A#<#3 :86= 2E)A?.

*&#".4 <(:2,0 .(:0=

G#'8 C+"&6 "#4, ."?> A#5'& [&0+2$?$? '& >#H<# A8#'#'$*#9)*8 '& 09&$8 Arduino, $&
['&>C#1 D+4#17?7> O*#<*&A'?> H&>9 '& GitHub /& &4*)2#3 https://github.com/schacon/blink
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https://github.com/schacon/blink

Figure 89. L&"-.=, %" 3."1" >) F'7->" 0&"/)=) ;*-8"..

Z47'& O*#,9)A& 1 $#A+, |# D&2SHP& A?<#$8". 1&'&A%#H 1)9?7"&, A? <&4&6A#, I# '&,&<&$H#
"*&l) D)'&$? 3 2)"+'4? [/&AB2$7 1 A85 "#5#%3 [A8#3 2$&'+. K$5) A? O#"™*&I+6A#
O*#<*&A+ $& '&4279&6AH '&I&4 4# 0*#)"$+ " O*HO##1&'+ |A8'+.

I0#D&$"+, A? '&$?2"&6A# '& "#0"+ 'Fork’, ." A? /<&4+18&97 *&'8C), I#, #$*?A&$? '&C+

19&2'+ "#083 0*#)"$+. L&C) 8AQ. "#*?2%$+1&D& $+$ ‘tonychacon", &=B- .;J; 1&AE@ A+&-1=0 *;|
;(+-<0 "https://github.com/tonychacon/blink 8 2&A) /& :863 &4*)2#3 A? A#HB)AH# == *)4&<+1&$?.
N? [#,2A# 9#'&97'?> "O#', 2$1#*?A# <B89"+ 49. '&C?E /A8, [*#,?A# |A87? 1 "#48 $&

'&*)C$8 17"9&4)A# :8 /A8'? '&/&4 4# GitHub.

$ git clone https://github.com/tonychacon/blink e
Cloning into 'blink'...

$ cd blink
$ git checkout -b slow-blink f
Switched to a new branch 'slow-blink’

$ sed -i " 's/1000/3000/" blink.ino (macOS) g
# If you're on a Linux system, do this instead:
# $ sed -i 's/1000/3000/" blink.ino g

$ git diff --word-diff h
diff --git a/blink.ino b/blink.ino
index 15b9911..a6¢cc5a5 100644
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--- a/blink.ino

+++ b/blink.ino

@@ -18,7 +18,7 @@ void setup() {

I/ the loop routine runs over and over again forever:

void loop() {

E digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
E [-delay(1000);-]{+delay(3000);+} I/l wait for a second

E digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
E [-delay(1000);-]{+delay(3000);+} I/l wait for a second

}

$ git commit -a -m 'three seconds is better' i
[slow-blink 5ca509d] three seconds is better
E1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink j

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

E* [new branch]  slow-blink -> slow-blink

e JO#'+6AH '&C H#*" O*#)"$+ O#"&I7'#

fI$1#*36AH #"*)A+ <89"+ /8 [*#/+ABI#3 '&/1#3

g T#,?A#'&C8 /A8'? 1 "#48

h B)*)18*.6A#, I# /A8'? 18*'8

i T#,?A# "#A8$ '&C?E /A8' 4# 21#6= <89"?

j F?"9&4&6A# '&C+ '#1+ <89"+ '&/&4 A# '&CH#<# H#*'+ GitHub.

G)0)*, ."I# A? O#1)*)A#2. 4# '&CH#<# H#*"'+ '& GitHub, A? A#5)A# ,&D?$?, I# GitHub

O#A8$?1, I# A? 1?"9&9? '#1+ <89"+ $& 1?1#4?%7 '&A 1)9?"+ /)9)'+ ™#O"+ I#,
0*#4?17?$?27 '&C8 [A8'? $& 184"*?$? P&0?$ '& B+9 4# #*?<8'&97'#<# 0*#)"$+.

G&'#5 1?7 A#5)$) 0)9)>$?  4#  2$#°8"7? ‘Branches” (NE'1)) K;

(+-<&>

“https://github.com/<user>/<project>/branches , 1#, '&>$? 1&C+ <89"+ $& 184"*?$? '#17>

P&0?$ '& B+9 /184%7.
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Figure 90. J*'4.5 G54)=*5 L'6 (Pull Request)

M"I# A? '&$?2)A# '& 3 )9)'+ "#O"+, A? O#,&D?A# 2$#*8"+ I# 0*#27$7 '&4&$?
'‘&CHA+ P&O?$+ '& /97$3$. '&/1+ $& #07?2. N&>5) /&154? 1&*$# 0#0*&:31&$? '&4 :?A,
#2"897"? <&*'?> #07?2 AH#HO#A&<&E 19&2'?"+ #*?<B'&I7'#H<# O*#)"$+ 1?/&D?$?, I# 17?
'&A&<&I?2. [*#,?$?, D? 0*&1?97'8 [A87? 1? 0*#0#'+6$), 8 D? 0*?>'$$. ?E /A8
0#980C7?7$7 0*#)"$.

N? $&"#5 ,&D?A# 20?2#" "#A8%$81 1&C#= <89"?, ."8 ‘ahead" (A&A-+-(0) NE'1) “master (+ 7T#A+
1?20&4"+ $897"2 #47?") $& #,064'&'+ *8/'?:3 (unified diff) 184 +28E /A8, |1# ,+4+$7 [*#,9)'8,
SI# 13 <89"+ /8996 19&2'?" 0*#)"$+.
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Figure 91. D="&+*.5 8=;"&-**3 G54)="*5 L'6

J#9? 1?7 '&$72")$) "#0"+ 'Create pull request' (2$1#*?$? /&0?$ '& 0+9) '& :8> 2$#*8'8,
19&2'?" 0*#4)"$+, 184 .“#<# 1?7 2$1#*?9?7 H#*", #$*?A&6 O#184#A9)". O*# 3), I# ES#27
O*#0#'+6 /A8'? | O#279&". A '& 2$#*8"'+, I# AB2$?$7 +23 8'H#*A&:83 0*# :8 /A8'?.

O#D P&0?$? '& B+9 /&/17D&> 17"#*72$#1+3$7 + 184"2$2E 0*#)"$&E $&", ."
#0728&# 171) - "#9? IA8'? 15) 0#1'82$3 <#$#18, P&0?$? '& B+9 $&"#5 D&2$#
12"#22$#1+3$72. + 1'+$*8C'SE 0*#)"$&E *5OATSZ U0+ HPHD
K2'897"? 1?7 A#5)$) 0*#4#15+18$? /&971&$? /A8'? 4# <89"? '&18$7 )3=4
184"+2$$. P&O?$+ '& B+0, ')*84" >#<# 184"?1&3$7 /&1D&2# $&
12"#+22$#1+3$7 " 20428, 8$)*&$?L'H<# AHH#0*&:31&". 1 "#A&4S, & )
184"+21&3$7 '&0*2"8":8 0*#:)2+.

JH#(,2'" $&&H(C?'(.4 <( $&:&I&KE? F(:2,( .(10=

G)0)* 19&2'?" 0*#)"$+ A#D) O#4?1?2$72. '& O*#O##1&'8 /A8? $& /9?7%? =E | O*#)"$#A,
184A#17$727 184 '?E &, # O*#"'#A)'$+1&$? =E. B*?0+2$?A#, I# 84). >#A+ 0#4#,&6$72., 0*#3)
18' ,&5&6 I#, 218$9#48#4 $*#E? 4#1C) ,+1 +18A"+$?A $& 1?A™)?A.
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S 0%)42$&19)#A+ 1  THIO#A89)?> Git  0%)28 *##$? #.<#1#9)". | O*HEH#A?9# D)¥)/
)O)'$H+ OHCS+ & '& GitHub +2) #,<H#1#*)". >4) 0*.A# '& 2&>$8. FO&2'?" 0*4)"$+ A#5)
0#4219.$727 #,064'&'+ *8/'2:3 (unified diff) $& /&9?2C2$? "#A)'$&*, ."l# 18' O*#2$#
'€$72') '& +47-."2> | *.4"81.

Figure 92. J'>-*="5**3 ".&->"1" &3%.5 ."%' ; G54)=+ *5 L'6

J#9? 2+0*#1#45+1&D (maintainer) /*#,?$7 :)> "#A)'$&*, 934?'&, I# 184"*?9& P&0?3$ '& B+9
(P& '&20*&148 ,+47-E$#, E$# 2984"+6 /& 2E#1?1)A) #$*?A&6 O0#184#A9)".. N? *#/<9.)A#
0*?9&C$+1&". :7#<# 08/'8C), O*#$) ."I# 1 '7T#<# ,+9? 118A™)'8 O#CH#18 0#184#A9)".,

G#'8 #$*?A&6 $&"#<# 972%$&:

Figure 93. J'>-*=5&+, B" #F ;+%4&5;)6) 3. 4"1=";+ 4";+%">6-**3

O$# /&1<#AH A#5) 1&97C&S$? 1&<8IT'S "#A)'S&*8 4# P&O?$+ '& B+9. S ISHB"& #,<H1HY)".
P&O?$+ '& B+9  A? A#5)A# O#,&D?$? 0%2"9&4 $H<#, ." 19&2'?" 0#)"$+ O*#"#A)'$+1&1 8
HFAP> * A "HA+ 8 /&9?7C?L [&<&IT'?> "HA)S&* + 2)":8= #.<H#I#Y)".. F? AH5)$)
0#,&D?$?, 1# "#A)S&*S A# "#A+ $&"H#5 6 D&2$V'H3 #,<H1H#Y)"..
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Figure 94. D="&+*.5 "/1";"&-**3 G54)="*5 L'6

G)O)* &1$#*? IA8' A#5+$7 &D?$?, I# =A $%),& [*#,2$?, 1#, =E IA8'? 0*?>'.9?. L& 1&2%.

) 4+5) O%H2$# [+44,2$2. M",? 1?2 12"#*22$#1+1897 O#C$+ 49. 2089"+1&"., 1&A 4#1)9#2.

0)%)*#,7$? 1&C8 /A8'? $& [#1+ 1840*&19.$? =E 4# O#CS#1#= *#/2?9"? (mailing list), & /&
AHOHAH<H3 GitHUb 1?2 AH#5)S) OXH2$# ['#1+ [*#,2$? "#ABS 4# 21#6= <89"? $& 17"9&2$? /A8'?

4# GitHub, 1# &1$#AKS?D'# ##17$7 P&0?$ '& /92$$.. L& Y8'&97'?> P&0?$ '& B+9  1? $&"#5
AH5)$) &D?$?, I# "HA)SE*S A# 2$&*H<H# "#A+ 2EHI&H 1 #H19)#A+ /180738 '& /97$$.,

#2'897"? 1#'2 +97? [*#,9)'8 4# *.4"81, ."8 184$#48 /A8'2972..

HA&L&". "#AB$8L 4# 82'+3D#<# /&0?%+ '& /97$$. ) 20*?D7?'.6 0#184#A9)'7, #3$5) #>'#
G#'8 '&4829&1 21#= 1?70*&19)"., 18" 17*8C+6 /&9?7C?$? "#A)'$&*, I#, O*#8'H#*A+1&$?
19&2'?"81 O*#)"$+, I# 18' [*#,?1 0#$*8,'+ /A8'+.
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Figure 95. N+*569%)$ G54)=*5 L'6

P1)*8$7 +1&<+ '& $), I# ."I# 1? '&$?2)$) '& 1"9&4"+ Files Changed" (K*E.-.E F:G')) OC&N&
U:A)=0 .; HO', ?) &=+)*:I=- #,064'8'+" *8/'2:3RNR$#,$#, 0#1'+ &<*)<#1&'+ *8/'2:3, ."& ,+4)

AHAZ'& A 1&CH= <HOH1'H= <89"?, "I# <89"& /8 IAS'&A? ,+4) 4# )= /97$&. S $)*A8'&E git diff |
) O*#2$# &ISHAKS?DH 17"#&'& "HA&'4& git diff masterE<NE'1l:> , 49. <897, '& ."8>
&I+6$72. 1)> P&O?$ '& B+9. P1)*8$72. 4# M" 48/&$72., |# A#A&YH  1&49. A#'9&A'SC?A
HOP2HA TH<# $?70+ *8/'2:8.

U) 1?7 0#A8$7$), I# GitHub 2&A 0)*)18*.6, D? P&0?$ '& B+9 A#5) +$? D?2%# /92$?A (,)/
"#HO8"$81) $& OH#'&/+6 "#0"+ 49. /97$$. 0*.A# '& 2)*1)*8. -. "#0"& 184#,*&5&6$72.

$897"? 'I# + 182 6 4#2$+0 '& /&072 4# 2E#1?1& $& 0*#2$) /97$$. A#59?1). M"I# 1?2 '& )=
'€$22Y$), GitHub /*#,2$7 /92$$. *.--J?)(1&-?A-+-(" (‘non-fast-forward ), $#,$# '&18$7 "I
197$$. A#<OH# +$7? /48>2)# I?)(1&-2A+-( , 12) #4'# +4) 2$1#)'?> "#AS8S /97$$..

177



M"I# 1? ,&5&6$), 1? A#5)3$) 0*#2%# #$*?A&S$? <89"+ $& /97$? == 9#"&I7'#. M"I# 1? /8996%)
3 <89"+ 4# <89"? master $& 1?7"9&4)$) == 4# GitHub, P&0?$ '& B+9 &I1$H#A&S?D'# 2$&')
1&"*?$?A.

1) &IHL?> O*E)2 *H##$?, "?> 17"#*22$#1+6 ,897C82$7 0*#)"$81 GitHub. I$14#*36$) #"%)A+
<89+, #4"?1&6%) P&O?$ '& P9?$S$. 49. ‘)=, 17'7"&6 #,<H#1#*)"., AH5I?1# AH1#42$T72.
4#0*8:318$7 :3 <89"+ $& '&*)C$8 /&0?$ & # 1&"*?1&3$7, &, # /971&3$7 4# 0*#)"$+.

S- Q+69.) N"&.)
F&59?71# 1&/'&D?$?, 1# 1?7 A#5)$) 184"+7$? P&O?$ '& B+9 A85 41#A&
<89"&A? #A'H<# 2EH#1?1& M'I# 17 0*&:36$) '&4 H+":8H#&OHA | "2AH2T $&

17 #,241#6 A&6S$) 4#2$+0 '& /8072 4# 0*#)"$+, 1?7 AH5)$) 17"9828$? #"*)A+

<89"+ 4# 2EH#171& $& 184"*7$? P&0?$ '& B+9 /)= 4# <89"? master $#<# 5 2&AH<#
O%)"$+ I#, *#/0#D&S? 0*#)2 0)*)18*'? $& #<#1#*)". "#4+ L)A&

0#$*),? 2$1#+318$? HA*".

S=21L" :#& F(:2,2 .(10=

N? *#/<0.+07 #2'#1? $H<#, " *#,2$? 1)2#" 4# 0*#)"$+ '& GitHub, *#/<9.)A# 4)'897"&
'8"8&17E O#*&4 $& E?$+#I81 0% P&O?$? '& B+, I, 1?7 A#<O? "#22$+1&$?227 '2A?
)H)"$?1'8C).

F(:2,2 .(10= 4+ I(,5)

F&59?1# *#+A8$?, I# &<&S$SH 0*#)"$81 ') *#/<90.4&3$7 P&0O?$? '& B+9 ." D)*<+ 84)&97'?E
0&$D81, ."8 A&3$7 D?2$# '&"9&4&$?27 2&A) 1 :TH#A+ O#*.4"+ " 897C82$7 #2'#1&7E '&
OHCSH1?E 2072"&E O*#)"$81 *#/<9.4&6 0#2984#1'82$7 0&$DS1. (897C82$7 0*#)"'$81 GitHub
*#/<9.483$7 <89"? P&O?$81 '& B+9 ." 8'$)*&"$?1'+ )284+ O*# /&O*HO##1&'8 IA8?, =E
:8"&17$7 $897"? *)/+97$+3D8 /AB'2, ."8 AH#A&IST2. Mt O*#)"$+ I& AHOHAH<HS [92$$..

1) 1&59?1& 184A8"82$7, &45) /&/17D&> IA8'? O#O#+3$72. A# $H<t#, ." "#4 AH1HAST 4#
84)&9+, I# 6 4+5) *84"82'7A + O)'$&E, ."8 1?"#*?2$#1+3$7 O#CS$HI8 2072"? |/
0#2984#1'#2$.A? 0&$DS1 49. 20810%*&:8. -) 4#/1#9.6 #<#1#*)"3 | 2+0*#1#45+1&D)A
0%#)"$+ *#/0#D&$?27 *&'8C), $#A+ 18*) *8C)". 4#2.<&6$72. 20897'?A? [+2799.A?. J#9?

"4 OXHOH+6$72. 1& AHOHAH<H3 P&O?$& '& B+9, $& 2+0*#1#45+1&D8 & # 20897'#$& 0*HOH#+6
IAB'+, O#2984#1'82$7 0&$D81 /&/17D&> ') 2$1#*36$72. /&'#1#, & I&AB2$ST TH<# IA8'? 0*H2$#
17"984&3$72. " '#12> "HABS 4# <89"?, I# 0*#2+1&6 #,<H1#*)". 4&98 ) 1$*&$? "#'$)"2$+
0#0)*)4'T#= 0*&:8.

L&O*?"9&4, "I# 1? O#1)*)$)27 $& I'#l+ 0#4217$)27 '& Y8'&97'?> P&0?$ '& B+9 , 1?
A#5)$) O#ABS?$?, I# &1$H#* A8 ") *#,21 0)%),&/+18&". 21#<# "#ASS+ $& ') 1840*&19.1 I)

#47' P&0O?$ '& B+9. L&SHAB2$7 18' 4#4&1 '#18 "#AB$S? $& 17"9&1 =E 4# 82'+3D#= <89"?2. G&"?A
D?#A, "I# 17 O#1)*)$)27 4# TH<# P&O?$+ '& B+9 + A&> +$'7T#A+ 12 9)<"# ['&>4)$) 1)27

"#$)"2$ 128E 0*?>'.$?E *8C)'7. B*? '&$?2"&"8 '& "#0"+ “Merge" (/9?$?) '& 2&>$8,

GitHub '&1A?2'% 2$1#*36 "#A8$ /97$$. / 0#279&".A '& P&O?$ '& B+9, I#, ,+O# 9)<"#

OH1)*+$727 $& 4#29845+18$? #,<#1#*)". 0*? )#,E84'#2$8.
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W$'%& ' .&KO < &#2K).(=7.2% #&"+,8&%

M"I# 1&C P&0?$ '& B+9 2$&6 /&2$8*897A, D? ') A#5) +$? D22$# /97$7A D)*)/ 1#27 8'C), 1?
18,85&6%) 170*&17$? >#<#, I#, 2+0*#1#45+1&D 0*#)"$+ A8< 9)<"# /9?$? 1&C8 /A8'"?. GitHub
0)*)18*.6 :) $& O#184#A9.6 1&A '&0*?"8"8 "#5'#<# P&O?$+ '& B+9 D? A#5) 18' +$7? /97$7A

) "#H98"$81.

Figure 96. G54)= *5 L'6 *- >"(- /'=) 06)=)> 7)8="

M"I# 1? ,&D7?$) 1#27 2E#5) '& P&0?$ '& B+9 ') A#5) ,+$? /97$?A D?2%# , 1?7 I&E#D)$)
1?20*&1?$? 21#3 <89"+ I#, [#*&5)". 2$&9# [)9)?A $& 2+0*#1#45+1&D+ ') 4#1)9#2.
1?"#'+18&%$7? 1&>1#= 0*&:8.

S 1&2 6 41& #2'#1'7E 1&*8&'$?, ." ©) [*#,2$?. F? A#5)$) 0)*),&/+18&$? 1&C+ <89"+ O#1)*E
:897#1#= <89"? (/&/17D&> ©) <89"& master 2E#1?1&, 184 "#<# 12 [*#,29? H#*"), & # 1?2 A#5)3)
197$7 :897#1+ <89"+ 4# 1&CH= <89"7.

(897C82$7 *#/*#,2"81 '& GitHub #,7*&3$7 4*+<?> 1&*8&'$ D)*)/ 15) /&/'&D)'8 *&'8C)
0*?D?'?. F&59?1& 82$#*8. $& H8'&9I7') /97$$., & 0)*),&/+1&". 4&6 '&A $897"? $*#E?
D?2$8C+ 82$#+83 '&$#AB2$7 1## .(L(K(&  2"9&4'8C) $& 1 T#A+ 1&*8&'$8 9)<C) '&*#,7$?
OHA?9#".

M"I# 17 ,&586$) /97$7 :897#1+ <89"+ 4# 1&CH=, I#, /0.179&2. A#59?7182$7 D?2$# /9?$? 1&C
P&0?$ '& B+9, 1&A 2984 4#4&$? #*7<8'&97') 2E#1?1) ." '#1) 1844&9)") 2E#17?I), /*#,2$? /
TH<# H)$D, /9787 <HOHL'+ <89"+ TH<# 2EH#1?1& 4# 1&CH= <89"?, 170*&17$? +47-"8
0*#,9)A? $& '&*)C$8 /&92$? 1) 4# <89"?, '& ."+ 184"*?$7> P&0?$ '& B+9.

L&O*?"9&4, 0*?0+2$?A#, 1# 1 '&1)4)#A+ 1?1) 0*?"9&48 “‘tonychacon”, &1$#*
#*P<8'&IT'H<H O*)"$+ [*#,21 /A8, ."8 0*?/1#4.$7 4# "#H98"$+ 1 P&0?$8 '& B+9.
THI<9.)A# I# $*),& *#,7$? O#" #"#1#.

$ git remote add upstream https://github.com/schacon/blink e

$ git fetch upstream  f

remote: Counting objects: 3, done.

remote: Compressing objects: 100% (3/3), done.
Unpacking objects: 100% (3/3), done.

remote: Total 3 (delta 0), reused O (delta 0)

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

E* [new branch]  master -> upstream/master

$ git merge upstream/master g

Auto-merging blink.ino

CONFLICT (content): Merge conflict in blink.ino

Automatic merge failed; fix conflicts and then commit the result.
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$vim blink.ino  h

$ git add blink.ino

$ git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master’ \
E into slower-blink

$ git push origin slow-blink

Counting objects: 6, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (6/6), done.

Writing objects: 100% (6/6), 682 bytes | 0 bytes/s, done.
Total 6 (delta 2), reused 0 (delta 0)

To https://github.com/tonychacon/blink

E ef4725¢..3¢8d735 slower-blink -> slow-blink

e HA&GAH #2<8'&97') 2E#171) ." 1844&9)) 084 8AD.A “upstream"
fK$*?A&BAH #2$&"8 IA8'? | :TH<# 2EH#1?1&

g PO?1&6A# <#O#1'+ <89"+ $H<# 2E#171& 4# '&CH= $)A&S?D'H= <89"?
h F?0*&19.6A# "#H98"$?

i P&O?1&6AH IAB'? '&/I&4 4# $86= 5 '&CH= <89"?

U#S'# 17 1) [44,2$), P&O?S$ '& B+ ,+4) &ISHALS?D'H ##19)'?> $& ['#1+ 0*#>4) 0)*)18*"&
'& A#59?2182$7 D?2$#<# 197$$..

Figure 97. Q-4-& G54)= *5 G6)==3 >"(*5 06)=) 7)8="

K4'& | D+A#1?E *?2 Git 0#9.<&6 1 $#A+, |# 1? A#5)$) 1) *#,2$? 0#2$8>'#. M"I# + 1&2 4+5)
AH1<#$*?1&97?7> O0*#)"$, 1?7 9)<"# A#5)$) /9?1&$? [ :897#1#= <89"? [#1 8 [#1 $& 1&A
4#1)4)$72. 17*8C+1&$? $897"? $8 "#'H98"$?, I# 1?'?"9? 0829. #2$&"T#H<# [97%$., I#
4#/1#9.6 "#27 10#*&$?2. | O*#:)2#A.

M'I# 17 12) #4'% &5&6$) 0)*),&/+18&$? <89"+, I#, == 0#D?2$7$?, 1?7 )+AH#L'# A#5)$) )
[44,2$?, 0%#$) A? 4+5) *)"#A)'4+6A# ') /1&9?1&$? /A8'? '&229+ (force push) 4# <89"?, 49.
M= 17 184297 P&0?$ '& P9?$S$.. M"I# 8'C8 9347 1/.9? :3 <89"+ $& 1#27 / )3 *#,29?, 1?
'QC$HIEN$)2. '& &<&$H# $+4'HIBL, "8 #0?22&'8 1 1),)/0)"? 0)*),&/#1+18&". . P&AB2$7
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TH<#, 1&97>8) 0)*),&/#1&'+ <89"+ 4# '#1#= <89"? '& GitHub $& 184"*?1&>$) &,2#93%'# '#17>
P&07?7%$ '& B+9 / 0#279&".A '& 0#0)*)4'8>, $& /&"*?1&>$) 0)*C?>.

18.32=(..4

N#59?71# 1&C) '&2$+0) 07$&". 'V ." A)'8 /*#,2$? 0#2?9&". '& 0#0)*)4'8> P&0?$ '&
B+9?7". F?.19.6$72. 6 4+5) ,&<&$H# A)SHABL [*#,7$? 0#2?9&". '& 8'C8 *)D8 ,+47-4), 4) 1?
A#5)$) 072&$? '& GitHub.

B#D")A# / 0)*)E*)2'?E 0#279&'7 A85 P&O?$#A '& B+9 $& P&14&".A ( Issue). S28A P&O?$&A '&
P9?7$$. $& P&L4&".A 0*?21#6'8 '#A)*?, I1# 6 +'8"&97'?A? 1 A)S&E 0*#)"$+. L&0*?"9&4, +
1&2 A#5) ,+$? P&0?$ '& B+9 3 =5 P&14&". #3. M"I# 1? ,&5&6%) 0#29&$?27 '& ,+47-."?>

P&O?$ '& P9?$$. D? P&14&". | +AT-"t#<# 8'CH<#, 1? AH#5)$) 0*#2$# '&0?2&$?<HA)*> 1
HAT-"HA+ "HA)'SE*S D? #0228. F? $&'#5 A#5)$) ,+$? ,897C 4)$&97'?2A?, ."I# P&14&".

D? P&0?$ '& B+9 [&E#4.$72. 4)8'4). B?2C8$7 <E*O@ 1&+)<=07:/;>#<.&*-+> "I# 1?7 E#D)$)
0#29&$727 '& P&L14&". D? P&0?$ '& B+9 + H#"'+ O#SHD'H<# 2E#1?I&, &# <E*O@

1&+)<=07?;/;>/<.;K?; <D&?)M;>#<.&*-+> | |#, 0#29&$727 '& 1#27 1 8'C#A+ 2E#17?I8.

THI<O.)A# 0%2"984. B*20+2$?A#, A? 0)%),&/+18&9? <89"+ 1 OHO)A'THA+ 0+2"98&48,
2$1#+29? '#17> /&0?$ '& 0+9 49. )=, $& $)0)* E#D)A# 0#29&$?2. '& 0#0)*)4'8> /&0?$ '&

0+9 / '#1#t<#. N? $&"#5 ,&5&6AH 0#29&$727 '& I&14&". + Hi*'+ 2E#1?1& $& '& 1&14&". |

I#128A 8'CH<# 0%)"$+ N? AH5)A# /&O#1'?7$? O#9) #0?2+ ." + B)*)E*)2'8 0#229&". 1
P&0?$8 '& B+9 .

Figure 98. L-&F&-8*+ 4"8)65**3 ; G54)=+ *5 L'6

J#9? A? 1840*&17A# :)> /&0?% '& 0+9, A? O#&D?A#, 1# 18 184#*&5&6$72. ."
F84#,*&5)". 0)*)E*)2'?E 0#279&'7 + P&0?$8 '& B+9
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Figure 99. M+9"/&5(-**3 4-&F&-8*)F 4"8)65*9 ' G54)=+ *5 L'6

P1)*8$7 +1&<+ '& $), I# O#1'?> GitHub URL, I# A? 11)9?, +1 2"#*#D)'?> 28&A) $&", I#,
0)%)48$? 123 )#,E84'+ 8'H#*A&:83.

G)0)* ."I# GH#'S O#L)*)$T72. '&/&4 $& 1&"+76 #*2<8'&IT'?> P&O?$ '& B+9, A? /A#5)AH 1)

0#,8D7$? /<&4"+ O%# :) 1 '#1#A+ &45) GitHub &1$#AKS?DH 2$1#*2$7 0#483 /LHHSH<H

2$)5)". ( trackback event ) + E*##9#<8= O#O)*)A'TH<# P&D?$+ '& B+9. -) #/'&D&6, 1# +47-

E$#, ES# /8&>4) 4# TH<# P&O?$+ '& B+9 $& 0#,&D?$7, I# 18' /&"+2$?2>, 0)<"# IA#5) 0)*)>$7 4#

28#+8"7 [807%+, 1# >H<# |&AB'?1. B#2?9&". +4) 17<9.4&$? 0+2,97/# ." P<&4"8& "H1H<#
P&O?$+ '& B+9 + 5++&98 /&"*?$#<# P&O?$+ '& B+9.

Figure 100. G15%.5 *";"1" G54)="*5 L'6 ' ('&*56+ 05.&)="1" G54)="*5 L'6.

J*8A '#A)*81 /&14&'7, 1? $&"#5 A#5)$) 0#279&$?27 '& #"*)A?> "#A8S /& >#<# SHA-1. F&A
4#1)4)$72. 1"&I&$? 128 40 2?7A1#981 SHA-1, O*#3$) ."I# GitHub 0#,&D?$7 :) 1 "#A)'$&*8, 18
#2787 0#2?9&". O*.A# '& "#ABS$. P'#1+ 5 $&"?, 1? A#5)$) 0#279&$?27 '& "#A8%$? + H#*"&E

D? 8'C?E 2E#1?I&E 2&A) $&", ." 1? 1) *#,79? 8/ /&14&".A?.
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GitHub Flavored Markdown

P1O./#" | 8'C?A? /&14&".A? :) $897"? A&9& D&2$7?'& :8"&17E *)D)>, ."8 1?7 A#5)$) *#,2$?

A&>5) 1 +47-"#A+ $)"2$#1#A+ 0#98 '& GitHub. F #0?2&E P&14&'7 $& P&0?$81 '& B+9, +
"HA)S&*.E, + "HA)S&*.E 4# "#a+ $& 1) ,&<&S$# 4), 1? AH5)$) 17"#*22$#1+1&$? $&" /1&'?>

"GitHub +EK.&?)( Markdown" (‘GitHub Flavored Markdown ). Markdown :) 0*#2$?> $)"2$, ."?>
184#,*&586%$72. | HA*A&S$+1&" A,

B*?"9&4 '&072&". $& 184#,*&5)". GitHub-*8/'#1?4+ Markdown A82$7%7 0*?"9&4 $H<#,

"HA)'$&*8 &, # $)"2$ A#S+ST ,+$? '&072&'8 $& 184#,*&5)'8 /& 4#0#AH#H<#3 Markdown.

Figure 101. L&).65% *54)85**3 =5 ;+%"/&5(-**3 GitHub-&+0*";)%" Markdown

GitHub-*8/'#1?4 Markdown 4#4&6 4)."8 *)D8 0#/& ,&/#1?A 2?'$&"2?2#A Markdown. F#7?
A#5+$7 +$7? 4+5) "#*?2'?2A? 0*? 2$1#*)"8 4#"'9&4'7E #07281 P&0?$81 '& B+9 &,# P&14&'7
&, # "#A)'$&*81 4# '?E.

*23+2 <('$(.7

B)*C& 48>2% "#*?2'& 20):?H8D'& 49. GitHub H+™8. Markdown, #2#,9?21# O0*?
17"#*22$&"8 | P&O?$&A? '& B+9, ) 1072#" P&14&'T ( Task List ). 1072#" /&14&'7 :) 2072#"
0*&0#*:81 ( checkboy) *)D)>, ."8 1? E#D)$) /*#,2$?. P&/1?D&> >#<# A#A&3$T 4# P&IA&". & #
P&O?$+ '& B+, 1#, '&0728&$? 2072#" *D)>, ."8 A&3$7 +$? 1?7"#&'S 4# $H<#, ." AH5'&
11&58$? *# #$+ /&1)*C)'#3.

F? A#5)$) 2$1#*2$? 2072#" /1&14&'7T $&™:
- [X] Write the code

- [ ] Write all the tests
- [ ] Document the code

M"I# A? AHAGAH ©) A# #0722+ '&CH<# P&O?$+ '& B+ & # P&14A&"., 1## +4) 184# *&5&$?27
" F84#,*&5)". 20?2"+ /&14&'7 Markdown + "#A)'$&*8.
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Figure 102. M+%"/&5(-**3 84)8." 05;%5*9 Markdown ' .">-*=5&+.

1072#" /&14&'7 D&2$# 1?"#*22$#1+6$72. 1 P&O?$8 '& B+9 I#, O#/'&D?$? ')#,E84'8
AH#0%&:31&". <89"?, A $H<# " P&O?$ '& B+9 +4) <HSH1?A 4# 97$$.. :8>2'# D+4#1) $), I#
17 AH5)$) OM#2$# '&$22'+$? '& 0*&O#*):7 I#, ##17$? "#A)$S&*RNR1&A ')A& 0#$*),?
*4&<+1&$? "#4 Markdown I#, /A8'31&$? O#/'&D"+ ,89. /&4&DS.

(897C $#<#, GitHub C+"&6 2072#" /&4&D + 1&C?E P&14&".E $& P&O?$&E '& B+9 8 184#,*&5&6 =E
S A)B&A&' ‘& 2$H#*8M&E, I# 1?1#4.$7 =E 2072#". L&0*?"9&4, "I# 1?7 A&6$) P&0?$ '& B+9 8/
1&4&D&A? $& 1?7 4?179%)27 '& #<9.4#1+ 2$#*8"+ P&0O?$81 '& B+9, 1?7 /A#5)$) 0#,&D7?$? "
&<&$# 15) [*#,9)'#. -) 4#0#A&<&6 934.A *#/,7$? P&0?$? '& B+9 '& 4*8,'8C8 /&14&"., $&
AHO#A&<&B 8'C?A 2984"+18&$7? /& O*#<*)2#A <89"?. F? A#5)$) 0#4?17$?27 '& 0*?"9&4 :T#<# 1
B842+A#" 20?2"+ /&4&D + 20?2"+ P&0?$81 '& B+9.

Figure 103. L+%8">". 84)8.' 05%57 ' 84)8.' G54)=+; *5 L'6.

-) )>A#L8YH "#?2'#, "#9? 1?7 184"?1&6%) P&0?$ '& B+9 /&/4&9)<847 $& 1?"#*?2$#1+6$)
SH<#, 1#, 2984"+18&$7? [& 21#=A 0*#<*)2#A 084 D&2 '&0?2&". '‘#1#= H+":8=.

T#2'+2 +&3$0

F? $&"#5 A#5)$) A#A&K1&S$? +*?1"? "#A+ A# "HA)'S&*8L. -) #2#,971# "#*?2'#, l# 17

E#D)$) 0#"&/&$? 1#27, I# 1? >"16) /| 20*#,+1&$? 4# $H<#, " 48>2'# 2$1#*31&$? $&"?> "#A8$
+ 21#=> <89:8. [E $&"#5 D&2$# 1?"#*22%#1+3%$7 I#, 4#4&$? 0*?"9&4 "#4+, I# ') 0*&:36, D?

"H#A4+, "?> AB< |? 1?"#*72$&$7 1)> P&0?$ '& B+9.

U#, 4#48$? +*21#" "#4+, 1&A $%),& &N&+&()=)" (fence ) >#<# [1#*#$?2A? &OH2$*#HEA?.
“java
for(inti=0;i<5;i++)
L
E System.out.printin("iis : " +i);
}

184



M"I# 4#4&$? '&I1+ A#L?, " A? [*#,?97? |&*&/ ("#9? '&0?2&97? ‘java’), GitHub $&"#5 20*#,+6
084218%$7%$? 2?2'$&"272 +*?1"+.

Figure 104. M+%"/&5(-**3 4&).65%' ;+%61"&"%(-*"1" "%

B2,0'(..4

M'I# 17 1840#1848&6$) '& A&Q)7'+ D&2$?'+ AHL<H<# "#A)$&*., 1?7 A#5)$) 1?,8%#1#
0#:2$+18$? D&2$?'+ 8'CH<H "HA)'S&*., "I# O#2$&17$) '& OHD&S"+ "#5'H<# *.4"& ['&" >,
L&20*&148, ©) '&2$897"? OHC?*)'& $& "#22'& H+":8., I# '& "0&18&$+*8 49. :TH<# 6 #"*)A)

O#B64'&". "9&18C. M"I# 1?7 174897$) $)"2$ + "#A)'$&*8, '& ."?> 1? E#D)$) 1840#182$? $&

'€$72)$) "0&18C+ 1, 184™26$72. HA*A& "#A)'$S&*3 | 15) 0*#:2$#1& 2A 49. 182 $)"2$H#A.

-?2$+1&". 1?7<9.4&3%7 0%?,97/'# $&":

> 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?

B*? 184#,*&5)"8 "#A)'$&* ,+4) 17<9.4&$? ." F84#,*&5)". 0*?"9&4+ :?$+1&"..
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Figure 105. M+%"/&5(-**3 4&).65%' 2)=";5**3.

X%&$<)

L&*)C$8, 1?7 $&'#5 A#5)$) 1?7"#*?2$#1+1&$? )A#4/8 + 1&C7E "#A)'$&*.E. L&20*&148 =E
1?2"#*228#1+3$7 4#1#98 C*#'# 1 "#A)'$&*.E, =E A#5'& O0#,&D?$? 1 ,&<&$T7HE P&14&".E $&
P&O?$&E '& B+9 GitHub. S GitHub '&18$7 82'+6 0#A8D'?" )A#4/8.

Figure 106. U;="%"4";*C;57 R>"%0+ ; %+#.

bA#4/8 A&3$7 H#*A+ < ;K?;>: | +47-4) + "#A)'$&*8. L&0*?"9&4, 1?7 A#5)$) '&072&$? 1#27
$&"):

| ;:eyes: that :bug: and | :cold_sweat:.
:trophy: for :microscope: it.

:+1: and :sparkles: on this :ship:, it's :fire::poop:!
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:clap::tada::panda_face:

B*? 184#,*&5)"8, 1) 12<9.4&$?A) 0%2,97/'# ." 10#1')'2> JAHA/S "HA)'$&*.

Figure 107. D4";*-*)$ ->"%0+ .">-*=5&.

L) $) W, @) 4+5) "#*22'%, 0*#$) 4#4&6 )Q)A)'S *#/18<? $& )AH#:8> 4# '#28., 1 ."#A+ A#1#98
185"# 0))4&$? JA#:8= 8'C?A D?'#A.

L&20*&148 A4#1#98 ,&<&$# 1), 2)*18281 1?"#*?2$#1+3$7 27AL1#9? )A#4/8.
%+4#1& CO&*<&9"& 49. O#C+"+ )A#4/8, I# 17*&5&6 0#$*8,'+ 1&A )A#:83

['&EH#A?$T2. & &4*)2#3:

http://www.emoji-cheat-sheet.com

F&I#(H"..4

G)E'SD'# :) ) 6 D&2$?'#3 T8/'#1?4+ Markdown GitHUD, O*#$) 4+5) "#*22'#. L& AHAKSH" A#
23&'A& S H<# AHA&L&". O#2?9&'7 '& [#,*&5)". Markdown, I# A#5) ,+$? 4#1#98
2"9&4?A D)*)/ "ZW#,E84'82%7 C+"&$? $& 1,+4#1+1&$? URL, GitHub 4#/1#9.6 1&A O*#2%#
0)*)$.<'+$? /#,*&5)". 4# #,982%8 11#4+ $)"2%+, I#, 1,+4+1&$? =E.
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Figure 108. L-&=315*3 0"/&5(-*9 B"/ ;+%;5*=5()=) =5 5;=">5=)7*" ;/'%,5=) #F.

M'I# 1?7 0#<9.)$) '& B)")$.<+1&". /#*&5)'7 |#, 1841&'$857$7 $& &1$#A&S?D'#
1,+4+18$? =E., $# O#,&D?$) A&9)7"+ 084"&/"+ “Parsed as Markdown" (#*#,9)# ."
Markdown) ‘&4 $)"2$#17A 0#9)A. M"I# 17 '&$?72)%) '& ')=, 1&A '&4&4+$7 0#1'+ CO&*<&9"+
127#<#, 1# 1?7 AH5)$) *#,7$? /& AHO#AH#<#3 Markdown '& GitHub.

*0:#&'&$HO'(..4 #&6+,0

G)0)*, "#9? A? ['&BAH, " *#,2$7 1)2"? 4# O*#6"$81, O#<O.)A# | 8'CH<# #'+: 2$1#%)".,
2+0#1#A5+18&". $& &AAB'B2S*+1&". 1&CH<# 1082 #<# O*#6"$+

*'&#"..4 &'&K& 3M&'2N(

IS1#*2AH# '#1) 2E#1?0), 4# "H<# A? AHAKAH# "#4 '&CH<# O0*#6"$+ 0#D&$"+ '&$?72")A#

"#0"+ "New repository" (.&?- <D&?)M-) A+;?&+0/ A;.-'E 1-+0?;.@, /) K; (&A&*&N&> 1.&A1) "+

1)*E'8> 0&")98 8'2$*+A)'$81 ,89. 1&CH#<# 8A)'8 "#*?2$+1&D&, ." A#5'& 0#,&D?3$? 1 “New
repository” (‘#1) 2E#17?1)) + 1?0&4'#A+ 2072"+.
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Figure 109. K/658=9 "“Your repositories" (;5I+ 8F";)B5).

Figure 110. “"New repository" (*";- 8F";)B-) ' ;)45%*">' 84)8.".

G#48 A? 0#$*&07A# 4# H#*A? “'#1) 2E#17?1)":
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Figure 111. N"&>5 “™*";- 8F";)B-".

F&A $*),& 9?2C) '&4&$? 0*#6"$+ 8AD.. S28 8'C8 0#9. /#128A ') ##10./"#18. P&*&/ 0*#2%$#
'&$72'8%7 '& "#0"+ “Create Repository" (<=?&+)=) <D&?)M-), E ;D B 0 ?;< ?B- | .&?- <D&?)M-
.; GitHub, AE( .;K?&> <E*O@ 1&+)<=07?;/;>/<.;K?; A+&I1=0>

K2"897"? + 1&C#A+ 0*#6"$8 '&*&/8 VA& "#4+, GitHub 0#"&5) 1&A 8'2%*+":8= I#4# 2$1#*)".
&, 2#93%'# '#1#t<# 2E#1?1& Git, &# 0*?64'&". 82'+3D#<# 0*#6"$+ Git. N? ') ,+4)A# == $+$
1?7"9&48&$?. M"I# 1&A "#,E84'# |1#27 | [ TH#<# 0*?<&4&$7?, 4718%72. K2'#1? Git .

G)0)* + 1&2 6 0*#6"$ '& GitHub, 1? A#5)$) 4&$? URL ,+47-"#A+, | "?A E#D)$) 0#489?$727
21#=A O*#6"$#A. JI#5)' O0*#6"$ '& GitHub 6 4#2$+0'?A D)*)/ HTTPS /& &4%)2#3
https://github.com/<user>/<project_name> $& D)*)/ SSH 1& &4*)2#3
git@github.com:<user>/<project_name>. Git A#5) #$*?A+1&$? $& 1?"9&48&3$? /A8'? "#*?2$+3D?27
##A& URL, 0*#$) 1#? A&3$7 "#'$*#97 4#2$+0+, I ,&/+6$72. '& /&0?$8 8AOD./08*#93
"#*?22%+1&D&.

%&2%# ,897C ,&5&# 0#C?*31&$? HTTPS URL 0+,98D'#<# 0*#6"$+, &45) $#48
"#*22%+1&D+ ') 4#1)4)$72. A&S? #,98"#17?> /&072 GitHub I#, [*#,7$? "9#'
O*#6"$+. J#*?2$+1&DE&A 4#1)4)$72. A&S? #,98"#17> /&072 $& 1841&'$&5)'?>
SSH "93D I#, A&$? 4#2$+0 4# 1&CH<# 0*#6"$+ D)*)/ SSH. B#2?9&". HTTPS
[) A#5'& O*#2%# 12$&1?$? 4# 1&CH<# 1),-#<9.4&D&, 1#, 0#,&D?$? $&A 1&C
0*#6"$.

>&$('(..4 3:)"#(C)'.2+)'

M"I# 1? 0*&:36%) / 8'C?A? 9347A?, $& ,&5&63%) '&4&$? =A 0*&1# *#,7$? "#A8%?, 1?7 A&6S$)
A#4&%$? =E 4# <AE?A+;OE?.)1E?" (collaborators ). Q1M& ,-., B-FF =; kOSK; O<E *;>=C &:'E1&?E
K;A)<) .; GitHub, =; ?) :;B;l=- .;(;=) S* (&<=0A .; K;A)< (& ?;J&N& <D&?)M;, ?) *&B-=- (&(;=)
SD (& <?&N& A+&I1=0. |- .;(;<=C S* *&B")?E<=C +&:)=) push”, $#,$# 1#'? A&S?A+$7 4#2%+0 8 '&
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D?$&"., 8 '& /1&0?2 4# 0*#6"$+ $& 2E#17?1& Git.

L&$?2'8$7 '& 0#279&". “"Settings” (‘&9&C$+1&".) /'?/+ #'#1#= 0&)98 0*&1#*+D.

Figure 112. L"8)65**3 *5 *565|=",5**3 8F";)B5.

B#$8A 1?,)*8%7 Collaborators" (<AE?A+,0E?.)1)) K *-.> 'E?&+0/. H&=E* A+&<=& .;:-+E=C E*O@ ?
A&'-, =; .;=)<.E=C  Add collaborator." (4#4&$? 20810*&:81'?"&) F? A#5)$) O#1$#*31&$7? )
2"897"? |&1<#A'# *&I/, I#, '&4A&S? 4#2%+0 +28A, "#A+ 1?7 ,&5&6%). M"I# 1&A $*),& 2"&2+1&$?
A#2$+0, O*#2%# '&$72'857 '& X" [ O*&1#<# #'+ *.4"& O#3$*8,'#<# "#*?2$+1&D&.

Figure 113. D4+;4&52+;*).) 8F";)B5.

D"#0'(..4 F(:2,(%2 .( 10= (Pull Requests)

G)O)* + 1&2 6 O*#6"$ / ."?2A#27 "H#4A#A $& A#59?1# '&18%7 4)"897"& 20810*&:81'?"81 /
4#2$+0#A '& 1&07?2, *#/<9.'TAH 1# *#,2$7?, ."I# ESH#27 '&0*&1?1 1&A P&0?$ '& B+9.

P&0?7$? '& 0+9 A#5+$7 '&4E#4A?$? &# | <89"? + H#*"'+ 1&CH<# 2E#1?1&, &# O*#2$# | 8'CH=
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<89"? 1&CH#<# 2E#1?1&. ZA?'& *8/'?:., I# ."I# 18' | H#*"+, $# /&/17D&> 184 934)>, 4# <89"?
SPE 1?7 7) A&BS) 0*&1& 1?7"9&48&$7? IA8'? $& 1#'? ') A&3$7 0*&1& 17"9&4&$? IA8'? 4# 1&CH=,
& 1 *&/8 1'+$*8C'7T#<# P&0?$+ '& PI?$$. /&/17D&> #,7418 2$#*#'? A&3$7 '& ) 0*&1#.

;9. '&2$+0'?E 0*?"9&481, 0*?0+2$8A#, I# 17? tonychacon", =; ?) <=?&+)") .&?)G A+&ll=
Arduino AE( .;K?&> fade".

1&)$&%="..4 "="+ #&..&? :&L,&?

O$#27 0*?E#47$7, IA8'36 1&C "#4 $& 1840*&19.6 1&A P&0?$ '& B+9. F&A A&6 '&48>%? 972% /
O0#184#A9)".A 0*# '‘#1?> P&0?$ '& B+9, I# A&6 17<9.4&$? ." @7?2% / O#184#A9)".A O*#
'#1?7> P&07?7$ '& B+9.

Figure 114. E)8= 0 4"+%">6-**3> 4&" *")$ G54)= *5 L.

F&*$# /1)+$? +1&<+ '& 4)"897"& *)D)> + :T#A+ 9?22$8. F8' 1"93D&6 ')1)92"+ 2$8&$22$2"+
/A8 ( diffstat ) - 20?22#" H&>981, I# ,+9? /A8)'8 1 P&0?$8 '& B+9, $& '&2"897"? 1#?
IAB'29227. G&"H#5 + 'THA+ 6 0#2?29&". '& 2$#*8"+ GitHub P&0?$+ '& B+9. Q 1) 4)"897"& URL,

"8 12 A#E)$) 12" #+228H1+1&$7? | "HA&AH<# *.4"&.

M"I# 1?7 O#A8$?29? *.4#" | $)"2$#A git pull <url> patch-1 , $# :) 0*#2$2> A)$#4 /97$? /A8'? |
184489)'#= <89"? ) ", E8AH2$8 4#48&18&$? 184489)") 2E#1?1). N? C124"# 1) *#/<9.+9? 1
K$*2A&". 184489)7E <89#" . M'I# 1? ,&5&6$), $# A#H5)$) 2$1#7$? $& 0)%)>$? 4#

$)ALS?D'H= <89"?, & O#$BA 1?"#'&$? :3 "#A&'4+, I#, /9?$? IA8'? P&0O?$+ '& B+9.

Q'C8:8"&18 0#2?29&".:)  .diff $&.patch,."8, ." 1? A#E)$) /4#<&A&$?27, AB2$.$7 P&O?$ '& B+9
+17<9.48 #,064'&'?E /A8' (unified diff) $& 0&$D+. F? A#5)$) /92$? P&0?$ '& B+9 '&18$7 $&":
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$ curl http://github.com/tonychacon/fade/pull/1.patch | git am

*)'#(C4 .($ F(:2,&% .(10=

M" A? 15) ,&D?9? 1 B#$8" *##$? GitHub , 1? $)0)* A#5)$) 2089"+1&$?27 [ 934?'#3, ."&
184"?9& P&0?$ '& B+9. F? A#5)$) "#A)'$+1&$? #"*)A8 *.4"? "#4+, "#A)'$+1&$? :898 "#A8$?,
D? "#A)'$+1&%$7? 1)27 P&0?$ '& B+9, /& 4#0#A#<#3 GitHub *8/'#1?4+ Markdown.

U#&/+ ESH#27 8'C?> "#A)$+6 P&0?$ '& B+9, 1?7 [#1+ +4)$) #$2A+1&$? 922$ /
O#184#A9)".A, #$5) 1?7 +4)$) /'&S$S? I# 184,+18&6$72.. JH5) | 9?2$81 ,+4) A82$?$?
0#229&". '& P&0D?$ '& B+9 28A) $+42, 4) 1#27 184,+9#2., & $&"#5 1?7 A#5)$) 1840#182%$?
0*.A# '& 9228, 8 "#A)'$S&* + P&0?$8 '& B+9 ,+4) 2$1#*)'# &1SHALS?D'A.

Figure 115. M+%4";+%9 *5 6)8=;.6C75<=983 ; 4-&-4)8.' *5 GitHub.

UHS'# "#4 2386 1&A 4# 10#4#,? $& 17 &58&6$) SH<# 19782, 17 AH#E)$) & # [*#,2$? 0+9 "#4+
$& 197$7? SH<# WH"QIT'H, &# 17"H#*22$&$? git pull <url> <branch> , ." A? ,&D?9? *&'8C), &,#
AHB)$) A#HARS? H#*" " 1844&9)) 2E#17?1), #$*?A&S? | 'TH<# 128 "#A8$?, & 0#$8A 15) /92$?

IA8'?.

M"I# /92$$. $¥718897"), 17 $&'#5 AH#E)$) O*#2$# '&$22'+$? '& "H#O"+ Merge" (K)=)) .;
<;G=E GitHub. |- K+&)=C K)==@ ')-C1?4"#-10)%4" (  non-fast-forward ): 2$1#*?$7 "#A8$ /97$$.
'&18$7 I# 197$$. C124"#-10)*)4 A#59?1). -) #/'&D&6 I# 1& +4T-"?E #,2$&17', I#*&/+

1?7 '&$72"&63) '& "#0"+ merge ,+4) 2$1#%)# "#A8$ /92$$.. M" 1? A#5)$) 0#,&D?$? '&
JHO"& 197$$. $& 8'2$++":8= I#4# [97$$. P&O?$+ '& B+9 1*+D'+. , GitHub '8482$7 1&A +23 :3
S'H#*A&:83, "I# 17 '&$72)$) '& 0#229&". 1"&/81"? ( hint ).
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Figure 116. J*'4.5 06)==3 =5 +*8=&".2+# B"%" 06)==3 G54)="*5 L'6 ;&'7*.

M"I# 1?7 1?*8C?$) ') /971&$? P&0?$, 1? $&"#5 A#5)$) 0*#2%# /&"*?$? P&O?$ '& PI?$3., 0*#
1# &1$#*& 1&0?$+ ,+4) 0#184#A9)'#.

1832=(..4 (Refs) F(:2,)" .( 10=

M'I# 18&A A#1#47$72. 0%&:318&$? | 1(K(7%( P&O?$&A? '& P9?$S$., $& 1? ') ,&5&6%)
A#4818$? "+0+ 184489)'7E 2E#1?| D? *#,2$? O# #4'#A+ 0+0+ '& "#5)', 6 #47?' 4#$)0'?>

1&28,, "?> GitHub 1&A 4#/1#9.6 12"#*22$&$?. -) 4)l# 2"9&4'?> [&28, $& A? 4)l#
AH"9&A'SC) *#<9.\A# OHA*#,2:8 SH<#, I# 184,+186$72. 1 10):7H8"&:8. 0#2?9&'7 (refspec)
0*#$) 18' AH5) +$? 4#1#98 "#*22'2A.

L&20*&148 GitHub 20*?>A&6 <89"? P&0?$81 '& P9?$$. 49. 2E#1?1& ." 1#27 '& "C$&9$ 02)14#-
<8O#" '& 2)*1)*8. () AHA&S'HI?E 48> 1? ') #$*?2A+6$) =E 0*? "9#'+1&"8, 0*#$) 1#'2 6 1
0*?E#1&HA+ 17<0.48 $& 1? A#5)$) A#1#08 9)<"# #$*?2A&S? 4# '?E 4#2$+0.

U#, 1) O*#4)A#2$*+1&$7?, A? [,2*&6AH2. 1?2"#*22$&$? "#A&'4A+ '?[7"#<# *81'. (D&2$# =E
'&[?1&3%7 "HA&'4? ‘plumbing”, A+& M& *) A+&/)=;I*& :E'CJ- ? VOD&..E =; A;+;(.E 1&%;.()
AE( .;K?&> “Is-remote . -. "#A&'4& ') O#$*8,'& 0*? O0#12."4)"#A+ 1?"#*?2$&"8 Git, 0*#3)

1#'& "#*?2'& I#, O#"&/&$? '&A, ."8 0#279&". ( references ) 0*?2+$'8 '& 2)*1)*8.

M"I# A? 1?"#'&6A# :3 "#A&'4+ '& 2E#1?18 “blink", .") A? 15) *&'8C) 1?"#*?2$#1+1&97?,
A? #$*?A&6AH 2072#" +28E <89#" $& $)W81, & $&"#5 8'C?E 0#279&'7 + 2E#17?I8.

$ git Is-remote https://github.com/schacon/blink
10d539600d86723087810ec636870a504f4feedd HEAD
10d539600d86723087810ec636870a504f4feedd refs/heads/master
6a83107c62950be9453aac297bb0193fd743cd6e refs/pull/l/head
afe83c2d1a70674c9505cc1d8b7d380d5e076ed3 refs/pull/l/merge
3c8d735ee16296c242be7a9742ebfbc2665adecl refs/pull/2/head
15¢c9f4f80973a2758462ab2066b6ad9fe8dcf03d  refs/pull/2/merge
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aba7751a33b7e86c5e9bb07b26001bb17d775d1a refs/pull/4/head
31a45fc257e8433c8d8804e3e848cf61c9d3166¢ refs/pull/4/merge

V15)5, "I# 1? + 21#6A+ 2E#1?18 1?"#'&6%) git Is-remote origin (/&A8237 origin  A#5) ,+3$?
+AT-") 18448&9)") 2E#17?1)), 1? #$*?A&6S$) I#27 2E#5) '&. ).

M"I# 2E#1?1) *#/A8I)") '& GitHub $& + 1&2 6 E#D #4?' 184"*2$?> P&0?$ '& B+9, 1?
0#,&D?$) 0#229&". | 0%)H8"2#A refsipulll . -) /17D&>'8 <89"?, O*#$) #2"897"? 1#7? )
A&3$7 0YH8"2& refs/heads/ , 1?7 ') #$*?A+6$) =E 0*? "O#'+1&"8 &# #$*?A&"'8 IA8' |
2)*1)+RNRO*#:)2 #$*?A&". 1&/1?D&> 0#1'82$3 =E 8<'#*+6.

9. "#5'H<# P&O?$+ '& B+9 6 O# 41& 0#279&".: $), I# /&"8'D+6$72. '& Ihead 1"&/+6 2&A) ‘&
#2$&"8> "#ABS 4# <89"? P&O?$+ '& B+9. K$5), ."I# E$#27 184"26 P&D?$ '& B+9 4# 1&CH<#
2E#121&, $& =E'. <89"& '&/?1&6$72.  bug-fix $& 1#& 1'&/+6 '& "#A8$  a5a775 $# + '(L&Y%O
2E#1218 1 '&2 ') ,+4) <89"? bug-fix (&45) @) ') + 1&CHA+ H#*"'+), 0%#$) + '&2 I'%-
pull/<pré>/head |, ") 1'&/+6 '&  aba775 -) #/'&D&6, I# A? 9)<"# A#5)A# /97$? "#5'+ <89"+
P&O?$+ '& B+9 #4*&/+, 8 ') A&BAH 49. :TH<# AHA&1&$? "+0+ 184489)'2E 2E#17!.

G)0)* 1?7 AH5)$) #$*2A&S$? 0#229&". .1'# '&2$+0'?A D?'HA:

$ git fetch origin refs/pull/958/head
From https://github.com/libgit2/libgit2
E* branch refs/pull/958/head -> FETCH_HEAD

-. "#A&'4& "&5) Git: HH)I(G<@ (& ?E((;-.&N& <D&?)M; “origin , /&1&'$&5 /184$? 0#279&".
084 '&/1#3 refs/pull/958/head ." Git *&482'# 1) 12"#+6, $& /&1&'$S&5+6 12), I# 1&A )#,E84'#,

l#, 184'#17$? :) O#279&"., $& /&072+6 1'&/81'?" 4# OH#HS*S'H<# 1&A "#AS$+ 1
QIUFETCH_HEAD;&98 1? A#5)$) 1?"'#&$?  git merge FETCH_HEAD¥, /92$? /A8'? 4# <89"2, 1
8> 17 ,&5&6$) 0)%)18*2$? /A8'2, 0*#$) O#184#AQ)". "#ASS+ /9?1&". ,+4) 17<9.48$?

A)l# 421'#. G&"H#5, "I# 1? 0)%)<9.4&69) 1(K(,& /&0?$81'& 0+9, :) 2$&6 A&*+4'?A.

Q2'+6 $&"H#5 A)$HA #$?2A&S? 8+ /&0?$? '& 0+9, $& ##1931&$? =E "#5)' *&/, "#9? 1?
1064'+6$)27 | 1844&9)'?2A 2E#1?1)A. F84"+7>$) git/config  + 1&C#A+ +93,0)#A+ *)4&"$#*8,
$& '&>48$7 $&A 184489)") 2E#1?])  origin . F## A&6 17<9.48$? 0+2,97/'# $&"

[remote "origin"]
E url = https://github.com/libgit2/libgit2
E fetch = +refs/heads/*:refs/remotes/origin/*

TA#", |# O#D?'&6$72. | fetch = 6 '<A-O)FEL,OEI> A&<);.C" (refspec ). -) 20#28,
184#,*&5)". 8A)' + 1844&9)#A+ 2E#1718 1 8A)'& + 1&C8> 9#"&97'8> 42*)"$#*8= git . 1&A)
N> *A#" | 0%2"9&4+ "&5) Git: "+2), I# '& 184489)#A+ 2E#1718 ['&E#4A?$72. 084 refs/head

A&6 #0?7'?$?27 + AHBA+ 9IH#H"QIT'HA+ 2E#1?18 084 ‘refs/remotes/origin™. F? A#5)$)
184*)48<+18&$? :3 2)":83 I#, 4#48&$? 8'C+ 20):7H8"&:83 0#2?29&/'7:

[remote "origin®]
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E url = https://github.com/libgit2/libgit2.git

E fetch = +refs/heads/*:refs/remotes/origin/*

E fetch = +refs/pull/*/head:refs/remotes/origin/pr/*
-)> #2$&"8> *.A#" "&5) Git: U<E A&<)';..@, M& *;>=C ?)N'@( ‘refs/pull/123/head , A&3$7 +$?
/,)¥)5)'8 9#"&97'# ." refs/remotes/origin/pr/123  ." G)0)*, ."lI# 1? /,)*)5)$) H&>9 $&

1?7"#&6$) git fetch

$ git fetch

#E

E* [new ref] refs/pull/1/head -> origin/pr/1
E* [new ref] refs/pull/2/head -> origin/pr/2
E* [new ref] refs/pull/4/head -> origin/pr/4
#E

G)0)* +28 1844&9)'8 /&0?$? '& 0+9 0%)42$&19)'8 O#"&97T'# 0#279&".A? $&" 2&AH, ." 8 8'C8
18448&9)'8 <89"?. S '7E ') A#5'& 1'#22$? IAB'2, $& 1#'? ##1933$72. 0*? #$*?A&"8 /AS'.
1) 54,757 O#'&O7'+ 0)*)18*"+ "#4+ 8/ [&0?$+ '& 0+9 2+0)* 9)<"#3:

$ 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'

L&>+1&5'8C8 / 1&2 0#A8%$797? head '&0*?"8"8 8A)'8 1844&9)#= D&2$?'? 20):?H8"&:8=
0#279&".. S 2E#1?I8 GitHub $&"#5 6 0#279&". refs/pull/#/merge , 1# 1"&/+3%$7 '& "#A8$,
S>>0 17,7 #$AR9? 0*? '&$72"&"8 ‘& "M#0"+ Tmerge" 2&>$+ -) 4#/1#9.6 1&A
O*#$)2$+1&$7 /971&". 4# 19&2'# '&$?2"&". '& "'#0"+.

F(:2,2 .(10= $& F(:2,)' .(10=

F? A#5)$) 184"*?1&$? P&0?$? '& B+9 ') $897"? 4# <#I#1'#= ( master) <89"?, 1? '&20*&148
A#5)$) 184"*?1&$? P&O0?$ '& B+9 4# +47-"#= <89"? 1 A)*)58. F? 48>2'# A#5)$) '&18%7
184?87 >#<# '&18%$7 4# 8'CH<# P&0?$+ '& B+9.

M"I# 1? 0#,&D?9? P&0?$ '& B+9, I# *+E&6$72. + 18¥#A+ '&0* A"+, $& + 1&2 6 84)6 /A8'?, I#
1&9)5?$7 184 :7#<# [1&07%+, &# 1? ")10)1")'8, I# 4+A"& <&*'&, & # + 1&2 0*#2%$# "A&6 0*&1
'& 1&07?2 4# <89"? /&07%+, 1? A#5)$) 184"*?$? P&0?$ '& B+9 0*.A# 4# ')=.

J#9? 17 184"718&6$) P&0O?$ '& B+9, '&<#*8 2$#*8"? 6 O#9), I# /&4&6 <89"+ 4# '#= 1?
2$1#+36%$) /1&0?% ‘& 0+9, $& O#O), 1# /&A&6 <89"+ | ."#= 1? 0*#2?2%$) 1/.$? /A82. M"I# 1?
'€$72)$) '& "HO"+ “Edit" (*)4&<+18&$?) 0*&1#*+D 184 0#9., 1? /A#5)$) 1?,*&$? ) $897"?

<89"?, & > H#*".
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Figure 117. M&'7* 0>+*C<>" 2+69";' 1+6.' =5 A"&. G54)="*5 L'6.

M" ,&D?$), 4#1#98 O*#2%# /&0*#27$? [9?1&". 1&CH#= "#1#= <89"? 4# 8'CH#<# P&O?$+ '& B+9 & #
44 8'CH<# H#*"'+ 0*#6"$+.

FK($+2 ,( :&)$&%="..4

S GitHub $&"#5 6 4#1#98 <&*'& 1,+4#1&'& 272$)A& O0#184#A9)'7, ."& A#5) ,+$? 4#*)D'#3,
J#+ 182 6 0?7$&". D? 1&A 0#$*8,'& AH#HO#AH<& 184 "#"*)$?E 934)> D? "#A&'4.

S "H5'HA+ "#A)'$&*8 17 A#5)$) '&,*&$? 2?A1#9 @& 18' 0#D') &1$#4#0#1'31&". 8A)' $&
8A) "#+22$+1&D81 934)>, 1# 6 20810*&:81'?"&A? :TH<# O*#6"$+, D? 0X#2$# *#,29? 4# 'TH<#
12"2.

Figure 118. L"7)*5<>" *5/)&5=) 8)>:"6 @ B"/ ."1"89 015%5=).

F? $&"#5 A#5)$) /<&4A&$? "#*?2$+1&DE&, ."#<# A& 1 :7T#A+ 1?0&4'#A+ 18"#8, 0*#3) D&2$#
1) 1?E#4787 C1?4C) /& A#H0#AH<#3 &1$#4#0#1'31&D4&.

U#S'# 12 [4,29) "#A)'S&* /8 [<&A"#3 "#*72$+1&D&, 18' #$*?A&6 O#184#A9)".. G#,$# )

A#5) +$? 4+5) JH)"$?1'2A A)SHAHA 1$.<+$? 934)> 1 2089"+1&"., I#, =A ') 4#1#429#27

1)27 D&2 0*#4?219.$?227 +28 422"+28=. ;+5) D&2$# 9347 '& GitHub /&0*#C+3$7 8'C?E | =E'7#=
"HA&'4? D? "#A0&'S= I#, 0)%)<9.'+$? P&14&". D? P&0?$ '& B+9.
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