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vi.1 DO MESSIHEL

v2.0

v1.0

1719 d)\—>3>

HEEEC 1B

HEEEB 1E/0

HEEEA 1B/

2 / : Tokyo Tech

o v1.0(ChHESsENMNRE Do/
eXXZ ) —XXLfzL
® HLEEB, ClIANTZ< R0

e —-EXIITI D)\ —=>3>
DFLE
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VCS: Version Control System

LLm

H

o 1— D)\ —=3 > &l
B> LOURJDIE—
B RCS (Revision Control System)
o PR&EFRD/) (-3 > &1
B CVS (Concurrent Versions System)
B SVN (Subversion)

B Azure DevOps Server (VSSO##R)
e R EID)\— 3> B

H Git

B Mercurial
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Git

® St/ : [g1t] ([d3et] TlE7RLY)

® Linux1—R)LHEDIEHICYU —F AR UIE
B Mercurial 5EIUBERNTHE=NIZH, GithEEH=NE
® DEEY/\—=g > &I

® GitHubt>GitLab, BitbucketZ&m S AT
B GitHubH'RHEEKX
B GitHub E(C1.918EDYURT kU (2020/10/130F55)

Q_ Search more than 191M repositories

Search GitHub Search

ProTip! For an advanced search, use some of our prefixes.

19



SUCEZBGItIYR

git init UMD NUZRRICIED

git add foo 7 A1ILfoox AT —=29 D

git commit -m "msg" Awvt—= "“msqg” 217 TCA=Zwv bk
git log A=v NefE=zRD

git status IRTEDIRNRZTRNT D

16



IR MUZEFTRRAERL U,

ZEZIOFEFEEI=Y bEX

®git init myproj
cd myproj
echo foobar > foo
git add foo
git commit -m "message”

® i}l fREFREI8 T3

$ git config --global ¥

user.email "you@example.com”

$ git config --global ¥
user.name "Your Name"

$ git config --global ¥
init.defaultBranch main

GitD¥)EAESE

17



® main (master) JS5>F

main 3DOHOO=wv ~ ICLVS O] S |\7:) 35
. B> F ()  d=wv b5l
2OHOI=Y R DXRECDWLWNEFIN)L
1DEOIS Y ~ Ogit log CO=v NEREZHE
le\ L/Taj"d:j

BEEROBRTUIEUEmasterd S > FhEIZ T D,
CNUSGItICABERTE UIRRWSEDT T A )L ME,
GitHubHh DU \Eeeitmaster—main(CEX DT, SEZ<<DEEMNMERT DIEAS D,

18



: $ git init myprmj
Initialized empty Git repository 1in fhmmefuchanfwnrkspacefmyprnjI git/
: $ cd myproj
$ echo foobar > foo
$ git add foo
$ git commit -m "initial commit”
[master (root- cmmmlt} 5e7a74b] initial commit
1 file changed, 1 insertion(+)
create mode 100644 foo
: $ echo "2nd line" >> foo
$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..."” to update what will be committed)
(use "git checkout —-- <file>..." to discard changes in working directory)

no changes added to commit (use "git add” and/or "git commit -a")
: $ git add foo
: $ git commit -m "2nd commit™
[master 8747dd@] 2nd commit
1 file changed, 1 insertion(+)
: $ git log
commit 8747dd@99e54618294a364aeec@cf222ccacabca (HEAD >
Author: Kota Uchida <uchida@c.titech.ac. jp>
Date: Tue Oct 13 17:33:20 2020 +8900

2nd commit

|

Tokyo Tech
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/ \\_ :/\ — / FEﬁ@% %EEE:L.\ T}

@ git diff J=w MA J=v B

e 1=v M-IV FBDEDZRD
B COENZEIZY MACIZ D EOZY MBICRD

® git diff

@ 1>FTWVIR->T—DOV)—DED=ZTRD
B>V IORXRET—OWH —(FEuh

@ 1=v MNRIICEEZMEI DD {EF]
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A=v MNERZWER T D

® git log main >
® 1=V NER
=ZMDY I NI T FOEE @ Xaev
® git log --graph --all
-—graph ) |
A=Y MNeERZD 5 It8iE TR =y hRERED
2= Jgia
@ --all |
INRNTOIT S F=ER R
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Tokyo Tech

git log --graph --alldfl

$ ;11 ]GE ——hrapﬁ —-all
r et ~a (HEAD ->

P ZAN) . . )
Author: Kota Uchida <u
Pate: Tue Oct 13 17

Znd commit

-

he/a74db6671 394973
Author: Kota Uchida <uchida@c.titech.ac
Tue Oct 13 :32:34 2020 +0900

Date:

initial commit
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J—OWV—¢A>2FT VIR

J—oW)—
o IRF1/EEF DT LTI KU

A7V IR

@ 1=v hDAF— > /J0EE,

® git commitdD 1= w hIR

@ git addIIZEZ 1> FT VI XI(C
ST D

R KU
(HEAD)

ﬂ git commit

[4>?w01

J

ﬂ git add

[ o-ovu— |
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= sl H
IEFADES ful

7R U
(HEAD)

ﬂ git commit

[

( w
[4>?w01
(

[

git diff --cached

git diff
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1ZEIRgit add

® git add -p J 7 1)L
®)\> D% EIR(Caddd S

diff --git a/a.c b/a.c

index a2d6c63..2c466d5 100644
--- afa.c

+++ bfa.c

#include <stdio.h>

]- J\>>7 (hunk)

printf("hello, world!\n");

int main() {

26



—aBDI\> Tzl Fgit add U,
2MEFDZED TR T K

® 2iEFHMDE5>=qit diff, git diff --cached

@ KEDITZESV I 7AILZIEDEEERLPT L)
o ELE N> IEbEDZEEfcommitLTHE D
® | [RKFEI 1077
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A=Sw cATZT O~

@ 1=vw AT O R=RFwvVvI>3wv b
O IFERFZD I 7 1ILERZIRIFIT B
B EDZF> TULADITTIERRL

® SHA1MDID T XAl
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—— ¥ARIO=wv b

@ S > F=1=v MNfFWEFNIL 1 >4)
@ S FICWUTCOZY
—EFT_1=v MNIBEHE
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HEAD

HEAD ) master >g

o IRTEEFRDI=v bxiaI5FRIIRSIANIL
® git diffl EDRBIANY > RHBRICHIAT S

O EREDIRRE : TS >F(C<2DULWT—HEICEI<
B “"HEAD -> master”: master(Cc<>DUL\TCS

® Detached HEAD : S >FMS94NTHEHEDI=V
Zig UTTIARE

II.IJ
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JS5>F main —— R I=wv b
/) — | v1.0

@5/ ="1=w NI X)L
@ S FEEL, v MIBHREULRLY

® git tag v1.0

31



git checkout

/I’/TJUZ ]

HEAD ) main Q
'j V) —
git checkout main ]

® HEADZAEFED T S > F A= w MNIHTEL
@ J)— W) —EA>2FTvORXREZHEADDANBEICEFTI D
@ 1=v hEIBTFI DEDetached HEAD & 72D

32



TFEDRRD I 7 1)L NEZ BT K

@ % _1=wv h%checkoutd 3
@ CORF DI 71)LONBZER KU CHD

® I fRIFfEI4 5
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TS F#ERKT B ful

O glt branch br-a HEAD ) main>g< br-a
@ HEADZIE I J S > F =D

git branch br-a
git log

ce71b (HEAD —>

‘glt checkout -b br-b main br-b KK HEAD
® HEADZ189 J S > F=/FD, g
%@7\5 \/EF%EP:: \\J gylj |\§_5 git checkout -b br-b

git log
If11ace71b (HEAD —>

34



RRTHIZF]TT
@ o> F&(Fbr-al B L -
® 5/ 0% (dtag-as B L 22

FUSEo I35 >FI(C
Z2EZNDOHMNI=wv hEKX

® Hg}**d)ﬁﬁu ()
git log --graph --all --decorate=full

® il PREFFE 1093

S

main

TDOA=wv NERE
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O DIEZE1DICHiadTDE

o [HiFNI{TCEEZINMR, TNE=ZHR
SUEHERO=ZY MR

o V—THI
B 2-way merge
B 3-way merge
® Git(&3-way merge devZmain
(CN—>

36



J—>AR : 2-way merge (1/2)

77YUXDEEN
KL=V hEnd
Pen
DI 71 Apple
Pen /7
Apple
Pen 7URDEE %
\ RBFICNINEE
Pen
% | Pineapple
_ Apple
g ITDIENN Pen

= (TOHIBR
37



J—>A : 2-way merge (2/2)

71X
Pen 7';\7\(37')7\\@ 2-way merge .
DI 7L Apple EREN—Z 2DDITF7AILEIFERT
............................ - ENwAETS
: Pen Pen
P T s Apple % | Pineapple
........................... : ~..,.::::::;:" /—I—\j E> App|e
Pen Oon Pen
9¢ | Pineapple |,
. Apple Pineapple, Pen
& 1TOEN Pen D2ATHEII T ?
= JTOOHIPR -7 UXDEZEHEL

IO CUZEDE...
38



<J—>AR : 3-way merge (1/2)

YUXDEEN
RlCOZY hand
Pen
DI 71 Apple
- X Cl&
Pen = 2-way & 3-way
Apple T |
Pen 7URDEE %
\ RBFINRINEE
Pen
% | Pineapple
_ Apple
== '?T@Ebu Pen

= [TOHIFR
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J—>AR : 3-way merge (2/2)

7R
Pen 7'/_;7“37')7\\?) 3-way merge :
STDITT7AIL Apple EREN—Z FUSFILD T 7AILE
- ZRUCEDZITETD
Pen /7
Apple PentHIBR &1,
PineapplehENI =N/
\ R DEHS...
Pen Pen
% | Pineapple |, _
Apprl)g ‘ E> Pineapple
& TOBM Pen Apple

= (TOHIBR
40



<—SHRICETBER o

C CF TICERBR LTz DI ARMHE /AT T
ERDON—TILTUXAEED 18

0= :
[GitdD3-way merge & (FEMERNIICEDKDIRI7)LTV
ALTIM? |
https://ja.stackoverflow.com/q/52019
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g2 (Conflict)

® 5 UEIPh Z BT CEE I D
0 CE5MDEEXKAINRNETHEENRE TR0

Auto-merging foo

CONFLICT (content): Merge conflict in fou T
Automatic merge T111Hi Fix conflicts and then commit the result. -
$ R U iR+

@ i DAFR
B git status T I d I 7 1)L =R L,
B+ AT I THazEBIEUTRERFL,

B git add & git commit

42



sz D J 77 -1 )LIA

git checkout main
git merge br-a

foobar
<<<<<<< HEAD
2nd line

3rd line

this is a pen
>>5>>>> br-a

TREeRFDERRD
J71ILAAE

A
P aNS
—

<<<<<<< HEAD

I—SLESEUE

A

I

>>>>>>> br-a

43



Fast-forward~<—=>

® Fast-forward : Eé(:/-ri/(\//gig: main dev
BN IIZITTERED DKM /

@ X CN—2OXY hfED I
git merge --no-ff . main _ E

git checkout main ~
git merge --no-ff br-a Fast-forward~—=

$ git log ——graph —-all --oneline
) Merge branch 'br-a'’

ea995@ ( ) append lyrics
Add@cc (tag: tag-a) add bar file

5eb9 ( ) add a.c
dd® ?nd commit
he7a74b initial commit 44




br-aZzZmain(ic<¥—=>t
br-a&mainlCize 9D
ZhZ, =BICNY—>1

o V—=>(&
git checkout main
git merge --no-ff br-a

® il PREFFE 1093




git cherry-pick

O ITEDIZY MHIDTLK D

® Cherry picking
=505 RO UERET T2 &E
pldd&

e —-L\WEZED, DFEHSLY

2DMD A=Y b
cherry-pick

® git cherry-pick COMMIT_ID

46



I \\
/\ Tokyo Tech

ONXN— R ZfTITBXDIRE

@ J S FTIEER, MBDAICKD
mainMEFFicnCcLEo/T !

® git checkout br-b
git rebase main

e >l EEHDOmainhs 5>

br-czZzmaini(c

FUTEIDIDICIRD R —X

47



br-b&Emain(CW\<DOMhd=w MU,
br-bZxmain(c UX—XtF XK

® git checkout br-b
git rebase main

® I fRIFEI9 7

d=vw MEkE 48



7|
FERHE(EIE TS Il

® git reflog
JS>FMBECENDIZY bzEIELTWEhZRSD

® git rebase -i iR ERDIA=Z WV ~
XTEEAY U AR—X
B I=v NEZLOERED
B =Y MY EZIERUED

og|t commit --amend
1=w MODIELE
B ZE0EN - gk

B I=v hXXYT—0RE

49



git rebase -i

git rebase -1 tag-a

07 add 3rd line to fo
'5598 edit 2nd line

IBRANEDD

ﬁ%lngiétjEWF{iﬁ?j%iémmMLﬁmg

pick
d1=vw hziRH

edit \
d=w bZzHERAT 3N, 2
IEDz(CHITT B

T4 F%ZRcVNESE(E
drop EDITORIRIZZ #77 5% TE

d=w bzHERALULY

$ export EDITOR=vim




git commit --amend

EED>IZAECIIY h

git commit --amend(&
« A=Y MAYE—>
- J1=v bAFE
EBEBEEIETED

FLWI=wW MNZESD
EEEHNSD)

£ git log --oneline

(HEAD -> ) append 4th line

oo branch 'br-a'
) edit Z2nd Llﬂﬁ

? insertions

edit 2nd Llnu

Hth
EF:EE E”
ti

$ git commit --amend

$ git log ——oneline

ﬁ,ff iHEﬁi e 3 —ppe d :[I ]1HH
3acd6b HEI’EE branch 'br-a’

1

Tokyo Tech

91



A=W MW —HE]

"git rebase -i"CIXwv MEE

U CHK

® git rebase -i ...
git commit --amend

® Tl Bﬁﬁﬁﬁzﬁgﬁ

main

A=wv I~

\
U
<’

\
\

 ANB X

=GP

&R
=hE 52



IREED 7w ~

® git reset
® --soft: HEADZIEEL/ZO=w ~C
Jtzw ESL
ST YIRED— Y —(FEEA [ -soft
®--mixed: 1>7vORXRZ LY b [ HERD _ J
m git resetdD> J )L NEIME - _\\T e
. 127V IR
®--hard: 127V IJRAET—=DTY r—
J—=tty (o—2vu—)

B =Y hUTRVLWEENERD

93



=np
oc

® JJHAIAR
® HEAD \
=127 v
=J)—7JVI)—

€

sample file
2nd line

sample file
2nd line

sample file
2nd line

I

| >Fvoz |
I

[ o—ovu— |

94



@217

=EE

e J— W —TZITZAL

® Git ¢

® Git ¢

(FZEDHE

iffl3Z=DHB
iff --cached

sample file
2nd line

sample file
2nd line

| git diff

sample file
Hahaha!

I

| >Fvoz |
I

[ o—ovu— |

99



IREEERY 77— 3/5

® git add sample-file

e1>FTvIX
=J)—JW)—

® Git diffl3ZEDH

® Git diff --cached
I=DB

sample file
2nd line

| git diff --cached |

sample file
Hahaha!

sample file
Hahaha!

| >Fvoz |

1

[ o—ovu— |

96



® git reset --mixed
01> TwIANUtE
NSNS
0 1>FTvVIXR
+ =Y —

v

sample file
2nd line

sample file
2nd line

| git diff

sample file
Hahaha!

I

| >Fvoz |
I

[ o—ovu— |

o]



® git reset --hard

¢ —TYU—HU-
NEND

0o 1>FTvwIR
=J)—/WI)—

v

sample file
2nd line

sample file
2nd line

sample file
2nd line

I

| >Fvoz |
I

[ o—ovu— |

98



git stash

@ 1=vw MUELIRWITIEELSIRD ERDES
0 — N ICEEEEZELTHL
® Stash=[E UI5GFh

(W

® git stash save

® git stash pop
B StashpBig(I XY v UlgiE

® git stash list

99



J71)L7Z2Z8E L Cgit add U,
ZEZILL T (Cgit addzEDBEHE

® git add foo
git ???

® I fRIFfEI4 5

60



IS w MIEE Ay E— -

@ 1= e EAREMNTOPDIDONELN?

0 H—DEILBIEDHZZVXLDICTD
B—=SCTDIZY MHATEDLDICTD

® >(\y —7_:/“0) %L/:u\
e 1=v hMNBZRICBIETD
@ IR1TA- CEL

B "This commit fixes a bug.”

Fix a bug about ...

Add a feature to ...

61



GitHUbTEULY/EL )
=v cAYTZ—OHZ RS

® il PRAGFE 1597
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GitDEF=REBY 1 M CTREBULLD

o HEY1
https://learngitbranching.js.org/

® HIPEIFR] : IREXR T ET

63


https://learngitbranching.js.org/

Lh— MEHD hEYW D%

o=

O

(EITOPIC=git
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SARETEL

1
]

O RBETZHIZCBHDURD MU & LR— bR
i N

o}

DGitHubU/R= kU

B https://qgithub.com/uchan-nos/titech-sysdev-2020

B SAR—KNIURS NIDZHT LD NEEWA
B SADGItHUb 7D > bR T 20N

@ _COUMNRNIICHL, Lin—bhZEIXD

mR—

® -

NCE, PEYVOICHITBREEESHD

WHARR (358 E& D 1A% 0010:00 (JST)

65


https://github.com/uchan-nos/titech-sysdev-2020

LR— hODiED 7

1. MBDI S >F=ED
1. titech-sysdev-2020:master

| branch
titech-sysdev-2020:report-YOUR_NAME

2. BIZEOMEZFXREDHTETI7AILZINRD

1. titech-sysdev-2020/reports/TOPIC/YOUR_NAME.md
2. Commit & Push

3. TV DOZED (URSKNURT)LI D)
1. titech-sysdev-2020:report-YOUR_NAME

| pull request
titech-sysdev-2020:master

66



LR— =

® reports/TOPIC/YOUR_NAME.md
@ _DIJ7A)LICERENDMOIEZEEHT D

O VELNSTDEDZSZHD
B IssueNdU> D
B =Y hEDSADUZD
https://github.com/HOGE/REPO/

compare/COMMIT1...COMMIT?2
B ZOAh

® 29 35(C, AiasHillChE/REHRZTYOUR_NAME.mdE
RICECE T DN, TINBUNDLDIICTD

67/



L 7h— SODIERK

uchan-nos/titech-sysdev-2020 T R N

[ master ]/ reports/TOPIC/
Pull uchan-
Request nos.md
| 7
[ report G :
i YOUR_N %
; AME.md i
A /

i S

= A

e
d—F

/ 7

e IssueJ

(<j§%“>/

68



LiR— RDEDT 1/2

<» Code (D) Issues Il Pull requests (+) Actions [M] Projects

{61 Settings

titech-sysdev-2020 / & iEHE?ﬁ[ uchan-nos.md ] Cancel

Go to file Add file ~ <% Edit new file =3 Preview
—)

Upload files

D1 . = TEHRERD LA — F
L) 1 commits

= IrF "# (M ASCITI O—F

34 minutes ago
FIIED, Web T ASCII O— FRERL, €27 "¢ OxFo— FERSNEZLE.

LA, FITEI o “men ascii” O7 0 FOARRERRCGRE~LShssamuU L.

[= R TR S WY R N I

7 A )V FTARAERK YOUR_NAME.mddDRAEZ il

69



LiR— RO T 2/2

Open a pull request

The change you just made was written to a new branch named report-uchan-nos . Create a pull request b

1 base: master + €& compare: report-uchan-nos - + Able to merge. These branches can be 3

(O o Commit directly to the master branch. s
=
® I} Create a new branch for this commit and start a pull request. Learn [ LR — Mz uchan—&g_sJ ]
report-uchan-nos ]
[ v i B Write Preview

HBZ oo =ZE@ @ e

[MERINE] [CRATELh—hERELET

RIS FICO=Y &

TV D% AERk | S —————— @

Attach files by dragging & dropping, selecting or pasting them.
Create pull request



L7R— kXD 2/2

Open a pull request

The change you just made was written to a new branch named report-uchan-nos . Create a pull request b

WY  base:masterv € compare: report-uchan-nos ¥ + Able to merge. These branches can be 3

(O o Commit directly to the master branch. s f ‘\ ]
ERR U S F 5
| 8 report-uchan-nos ) master D)L

N \ I
Ly LR Jee

[MERINE] [CRATELh—hERELET

® I} Create a new branch for this commit and start a pull request. Learn

RIS FICO=Y &

TV D% AERk | S —————— @

Attach files by dragging & dropping, selecting or pasting them.
Create pull request



Tokyo Tech

[T

Lih— b

) ")
L-7Rh— BMEH uchan-nos #1 L 7R— MEH uchan-nos #1
uchan-nos wants to merge 1 commit into master from re uchan-nos merged 1 commit into master from report-uw

) Conversation 0 -0~ Commits 1 [Fl Checks o0 () Conversation 0 0 Commits 1 [Fl Checks 0
G uchan-nos commented 4 minutes ago G uchan-nos commented 5 minutes ago
[fERINE | CEHTELF— MeRRLET > [MBFRINE] CETELFR—FERaLET
-O- ﬁ Create uchan-nos.md -0 s Create uchan-nos.md
G uchan-nos commented now G uchan-nos commented 1 minute ago
AENEVTT L. E2&THFRLEEAD? AENRBNTT £, BEo2&TTFRLEFAM?

@ f uchan-nos merged commit 032afga into master now
TIVUDCOAD MK ES
Merged : L/R— FZEEH 72
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titech-sysdev-2020 / 1E3RINE / uchan-nos2.md

< » Edit file > Preview changes
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Commit changes
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Add an optional extended description...
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-

uchan0@gmail.com

Choose which email address to associate with this commit

@® -0 Commit directly to the report-uchan-nos branch.

() 11 Create a new branch for this commit and start a pull request. Learn r

report-X7 5> F(CO=Zwv b
713
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Nl uchan-nos wants to merge 2 commits into master from report-uchan-nos [°)

)) Conversation 0 o Commits 2 [Fl Checks 0 [£] Files changed 1

G uchan-nos commented 2 minutes ago
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G uchan-nos commented now
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