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GitZ B\ R ORN

® FHFEIIRETLD"The great
app”"DUNRD K Z1EER 77U 2D The great app

_ R KU

® HFEL, ZBEEZcommit 2

® 7 ZANMEFLSZAPIZENL dih =
7::15 L/(/\ I '@EL\EL\O)THYD PU”\’ Clone
AED | &

— - v
W s = — —

o SEIE 5 LU B EL Lz | = o
RIS TNBDT L e,
XD TCTHITELD !
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Clone

e /K hUZEIER JE—

B =y NADSTON, D IR U
5/5° BITIRREITRTH —
EREN3 —

o ) E—hNUMRTKNUEL Clone

U= hUER

Coriginh\sE=ND

e JE—KhEEULVDD, g
— IS > ATDE S
) 4 L —_—TEOD
XHn0]ge R KU
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git remote

@ EffcNCVBDIE— IR MNIUZERR - BT D

et |\'J7|'\/ N =BH3DNDURD KU
BN ICHBFMDUNS NUEED

® git remote -v

BENSNTVWBSIYE—RNIRSKNIZ—EITD

® git remote add alice john@alice.com:great-app.qgit
B alice.com_t®dDgreat-app IR bUZzalice &L\ D BT CIEN

BEX3EETON

JUIELocal, HTTP, SSH, Git

B https://git-scm.com/book/en/v2/Git-on-the-Server-The-Protocols
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https://git-scm.com/book/en/v2/Git-on-the-Server-The-Protocols

— L= >

AN

NDGitURS kU %z
BT« LI RMUICERL
originziEs R & K

® cd /path/to/somewhere

® git clone /path/to/myproj cloned

® cd cloned

® git remote -v
® 1l fREFfEI 100
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Push & Pull

® Push(ZUE— MNIEEZ JE—k
%23 URZ KU
B PushZzZIELTWVBURS =

NJEHD =
| | = — \[(=Z<E[ Pull Push

ZHIDTCLKD +~<—=

® Pull=fetch+merge =
W git fetch FTD
B git merge FETCH_HEAD UK KU

14



References

@2@@%@5—3
kit b $ git log refs/
R KU refs/heads/br-a refs/heads/br-b
: refs/heads/master refs/tags/tag-a
(myproj)
@ Clone

BRI $ git log refs/
[ 1= k| refs/heads/master refs/remotes/origin/br-b
I kU refs/remotes/origin/HEAD refs/remotes/origin/master
(cloned) refs/remotes/origin/br-a refs/tags/tag-a

® J S > F VAT DIEN&FRLrefs/...

° -

=— NS> FDBEEE : origin/br-a
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Fetch I

® git fetch <repo> <refspec>
® refs/remotes/...Zz5%E%#1 + FETCH_HEADZXTE
® Pull=fetch+merge

m git fetch
B git merge FETCH_HEAD

$ cat .git/FETCH_HEAD

2c43fc8c947ab6b660eccdef7e4c44177+fcaad8a branch 'master' of
/home/uchan/workspace/./myproj
1925598567a8adef11b65c04d0224973519629¢3 not-for-merge  branch
"br-a’' of /home/uchan/workspace/./myproj
E526eb9858aad877f1131f57659b0fdfllace71b not-for-merge  branch

'br-b" of /home/uchan/workspace/./myproj
16



PU | I% :lS D) C‘:_E-:”:_ L/ < https://git-scm.com/docs/git-pull#_description T}

",

Assume the following history exists and the current branch is " master

A-—--B-—--C master on origin
/
D-—-FE-—--F-—-G master
o | | Pullg](dorigin/master/'
origin/master in your repository HUVREE(CA D TS

Then" git pull "will fetch and replay the changes from the remote master branch since it diverged
from the local master (i.e., E )untilits current commit ( ¢ ) ontop of master and record the result
in a new commit along with the names of the two parent commits and a log message from the user

describing the changes.

Replay the S
changes /ﬂ___B_——L\Unglﬂ/maatcL

D—-——-F——=F—-—-G——-H master

Record the
result 17




— LN AT T ZEERET X
JE—KUJURZ bUJ(Ccommit L Tpull
BEUZURD MY (CcommitL Tpush

UE—b©

7R kU
® git pull alice main —
Al RS : =~ F "y

W aliceU/RZ kU Dmaind 5> FZpull oull | 1 push

® git push alice dev S
B devJ S > F&alice U/RT KU Apush =

BRUIZ

® HIfRESRT15%) Sy
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Pull & PushDIELFIAE

OPuUll : UVE— IS FEFTFHOTETTCI—>STS
BE— MNJRD MNIICK T BReadt&ERIZITHDALUE LY
B CEENNIZSNTULWTEBRL

@ Push: UE—MIS>FHIXETD
mE— NJRS NI BWritetgE R W E
BE—FCEEMNMIZSNTUWLWDEKTS

\\I

| [rejected] dev -> dev (non-fast-forward)”

@ HIAIXZEZHABRB CTImZET D : PUllBER
B Pull Request(I#1£ 9 D1, Push Request(IfH(
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PullDEkEZ (2D

> JA)L hNOEKES  w—=

® Fetch(CXDEUS L&,

REDI S FICN—2

2D

Hgitp

® Fetch(CKDBUEUCE#Hiz=,

IJ/\

DEYES : UNXR—X

oull --rebase

X(L_J: DI%

® Wkib\ﬁ%}iﬂq (c_7_d~5

(A—(BX origin/main
© ‘." main

©

®

GE¥v—>d=v b

(A—(BX origin/main
DO—(Y)X main

X=E', Y=F
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e THADURS NUEEE LIS
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® il fREF[E] 1570
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GitHub

e SHMIRE

o GitzZzix&E LTz, IO T U hDIzHDHTA
B GitU/R> KU
BRI DITA—2 (clone+a)
B Pull Request
m/)\JrSvF>2 T2 X5/ (Issues)
B \Wiki
B ) REFEZIE
B OO0 NER

® 20184 (_Microsofth'GitHubtt=x= 51X
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GitHub&HREFRRE)(—2 3 > I8
® GitHub(lCc kO HR&EHR R &~
BIEROEIEN B EE GitHub_t
I DURT N
® XA A (EFT(CGitHub_ LD o
RS KU E s — =S
B EfOERk - B3 Fcol) o
M MUY SR / \r
B FcDURS M) ZGitHub E = =
UDU/TQ‘\/“FU/\;EHHQ
e 5L\DVY | FRE L
TR THEKXRAEX
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R MU ZGitHub(CO7w T O— R

> |7 Import repository k| 1 git branch -M main
New gist git push -u origin main

...or push an existing repository from the command line

git remote add origin git@github.com:uchan-nos/myproj.git

Tokyo Tech

>

Create a new repository

A repository contains all project files, including the revision history. Already have a project repository elsewhere?

Impaort a repository.

Repository template

Start your repository with a template repository's contents,

Mo template =

e - INCFTVvY
wner * epository name * % (j:g.\.\g_

ﬁ uchan-nos ~ z [ myproj v'"]

Great repository names arel myproj is available. |ble. Need inspiration? How about special-dollop?

piin

® I:J Public
= Anyone on the internet can see this reg

9 Private

You choose who can see and commit tg

Initialize this repository with:
Skip this step if you're importing an existing

[ Add a README file

This is where you can write a long description 1

[} Add .gitignore

Choose which files not to track from a list of te

[[] Choose a license

A4 license tells others what they can and can't d

24



GitHUbTZEDUMNRE KU ZE/ED
Frt CHREELUEUNRS MU ZpushB X

® GitHUb(CFR/REND31TOIN > FOREKRZIEREL LD
B git remote add origin git@...
m git branch -M main
B git push -u origin main

o il [REFEI 1072

235



Fork (DJA4—72)

O Kt (XA ARMU—LA) NSIRET DHEE

:

® _JA—TU9 DI

B KROA>THIEE

(%

RN

EDO CULE kDI

B HFRESTTOREZEICKDDIET D
B R ZaN—X(CEDHFEZ U

® GitDclonelZfATULB
BEV] : TJA—DFOR—Z(CTA—DTThTRRSIND
B2V AT IA—=0KkDOUNRD MU (CTRARD
BE0\3: TJA—D%MS T A =T \DPRHMFEHEICIEND
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Pull Request (Z7JLU )

® %5

® 5 (request)

® Git

® Git

HubJE B DOt #HH

BZHUDIAALTESD (pull) Fork

DI SFEL—ZDL

il

1L TR

:ﬁ?ﬂa‘/ui Pull Request
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GitHub Actions

o &)l REENMELIBDLHEAH

® Pushix EDAFA =220 T, GitHubfilICEEDIY> R
ZEITCED

OeLCI)LRUT, FiEMEYA NI DFETEEFME
RN > T —> 3>, ikEEnNT )N —

® E[FD R N TEREA
B WebAssembly on Rust for kintone customize
https://github.com/uchan-nos/rust-wasm-kintone

28


https://github.com/uchan-nos/rust-wasm-kintone

LR— MEHED RE W O£

® 10/300DH¥(ETOPIC=bts
® 10/30D1&¥(ZTOPIC=github
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To kyo Tech

GitHub & PullRequest
B

11/6 (£) 14:20-16:00
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5> FF5)L

@ S FDEWVWSZMET DETIL
@ ENDOMRARENEIKFT(C IS FH/EDERELT D

RERMIXEFTIL2D

® Git-flow
B A successful Git branching model

https://nvie.com/posts/a-successful-git-branching-model/

® GitHub flow
B Understanding the GitHub flow

https://quides.github.com/introduction/flow/

31


https://nvie.com/posts/a-successful-git-branching-model/
https://guides.github.com/introduction/flow/

Git-flow

® 2010F(CHERNIZF

e S > FEF)LDtH
@=L\ T NI T[S
B Rt/ \—>a g =
B EEIRIDOT X MRS D

mIEE\— Tk

1TUTR

TIDKLDIRY T

~ 1 )7

e H(CMEBLII-XITDLK

DIXFEFE(C(EAE




GitHub flow

e MainTd S >F + e T 5> F (1EE)
B MainJ o >FZE(C—XBaJEeIRRE(C/RD
B HEEE(CHEE T o> F xRk L, ©Z CHRIF

@ FEFE(CV ) —X93T70457 hCm<

ccc@cc

@

Open a Pull Request 33



GitLab flow

® GitHub flowdDIRE : Maind S>FICNX—>UIcED&E

IFTIOATEDS
® O CIIRWVWBEDEZL)

miOSyJYEEFERBR(ICTTJOM=N3
B> O« RD (100 51685FET, 1E) D

® GitLab flow(&GitHub flow(CZZ#ER4

I

SR U
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BT S > FET)LOER il

@ EH/)\—=>3> vs EHE—)\—= 3>
B SaaSOLS(C1DD/\—=a > EliF A FIUELWN ?
® > < ~EAE

B —XDZGICERWVWT X MR WE ?

® [HFE T — LDIF
BEMIGESTILCESOEDIR? S TILRETILNMFE ?

C YA A
® HEEE(IIRVDTERER(CETILEZESN/ED
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/R MUPPUll Request

® /R NURMDI S > FETDHPUll Request

@ F—ACKBHARETRESIED
B HREF—ASEE, EENVUNRS NIUANDTIOCCAEZFED
® GitHub flowTI(Z #8075 >F—-MainJd S>F | D
Pull RequestZz{ER% 9 B

=X main

—o— (O HEBET S5 > F

Open a Pull Request 36



/RS MURPUIl RequestdD U

e 1— L TIS>F=)B
B git checkout -b br

@ DS F(COA=ZwW T B

-ulFupstreamzi&iE )

® J S>> F%ZGitHub(CPushd9 3 T
B git push -u origin br git pushelfEIC/3D

® /R NUNR—ZT Compare & pull request

<{> Code (1) lssues I'l Pull requests (») Actions |'""l] Projects AR

P br had recent pushes less than a minute ago Compare & pull request :

A e ..

37



J5>Fbr-devzt]]D,
W< DMI=w MUPUll RequestZz i

I

® br-dev—main® YUK ~UJAPull Request

® il PREFFE 1093
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|
H

— /\FA¥ & Pull Request

® F— LARFETIHMEADDZED 5ND

oL E1—(CEXhZ

— FPmEZEDHD

® Pull RequestA CTO— RICOX> bZ2fJITB5NSD
BLEI—1TAHNLPTL)

O LGTM Looks Good To Me

— RIEXT LT TFAFVLWERLNE

\Q_J t(/\a%lb\ﬁﬁﬁ

—iB D ERENFR U= 5Pull Request E TV —42/E
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LE1—

et )7L E1— (Peer Review)

o ITL‘}:Z%O)H@ (peer) MT5LE

debﬁu}b
EELE'FE(J%IJJS'Z(L_DT =

B 1—RXASA)L (A1>5F7>28) , ERF/E

B FHOES 1) IO E
B OS5 ADRBEE, £R%E

— RAGA)POEFHRFZIRDINDRK UKD

l%hbﬁﬁotM%t&%ﬁﬁ@%ﬁ%bﬁB

B EREL I — MRS KRERETSIC

<
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J=>Fbr-dev®DPull Request T
dA—RICOX ML, d=V b
WNWSDMENL, ¥Y—>E X

o F— LAAFRRBMDOA ) N—(CPOoD>TESDITA
0 S[o|IBD T CTHRNZHEEL LD

® Hl|fREFE 1077
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U7R= MUREPull Requst

® /33N> MUREIMDPuUll Request

@ OSSOFEFE TIL[ED
B —EORFEEIANINS NIADESZIAMHHERZIF /80N

Alice® Bob®
URT KU URZ KU
(E~(EX _bob:dev Fork
E"VOT . . .
> M: N
Mi— Pull Request®d <:| Oa® origin/mai
<N—2ICkD
ER N3 I=wv b~ Pull Request
Bobh'E, FEIZw g BRIC BobldE, FZBAFL,
Alice(ZC, DEI=wv Alice(Z3x UPullZzE55
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Fork & Clone

Alice®d Bob®d
RS kU RS KU

® Fork(ZGitHubDH B#4EE
® Clone(dGitdDHEEE
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_ Tc(g_CloneL/‘Cremote%:’EEw

zuﬁ_"&b\d) R KU ZFork U,

+ &

® git clone ...
® git remote -v

® il PREFFE 1093
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OSSR% & URS MNURMIPull Request

® OSSHRE TIEIMNFTEZ LN HFE(CSH
® R MNUDPUSh#ERZEFE TE D AICEE Lz
® CHLHAFREDZZITEID IZULN

e — ;R MURPull Request
B Fork(XPusht&EfRH\AE
B Pull RequestEPushi&fE A&

45



patchOd~< > R

® Diff J 77 1)L FED, TJ—OY —(CEA

@ 5 (I A—)LEFETIff 77 1)L7Z&3Z
L\/E
B Apache: B&ZAHTTPY —/)(—
B L < RITANSN TV

AL, patc

N CiE

1L C

A patchy server: /\wFHE0 (=/UMRZLN) H—)(—

$ git diff HEAD”~ > head.patch
$ git reset --hard HEAD”
$ patch < head.patch

PatchOdY> RZ{FE>T
TCDIRREZ1Bc I DT A~

} head.patch

46



ML (XA—U>2U X N)

® GitHUbENEIZ I BRIIEEDULTIE?
B FHR(CEHT Dixim \°&E R
_ WANGE S
B Diffddo>D &0

@ —>A—)L TS

O ML : X—)LZEEAN(CAGE T DILHEAH

0 EFLDORWVNWI MNITTFIISEMLZEDTULD
B LKML: Linux kernel mailing list
B QEMU developers mailing list

47



ForkU—f2U/RS KJICOZwW bU,
R MURIPull RequestZ /R E K.
2{E UTzPull Request L CEMNTO=wY ~

ZRU, XY hanes~vYy—>2E 4K

® 2 N\ DH[EVEZ
e NN HBDUMNT KNUDIEBEIIT LU
® HIfEiFRI207D
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GitY>GitHUbDEFZHRE T KL

® {A7ZEM ([CIRE U CTH KLY
® B77MDOSSICHI SHFAEFEZ L THERL)

o il [REFEI 2572
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LR— MEHED RE W O£

® 11/6MHH(FTOPIC=github
®11/60D%E¥F(ITOPIC=ut
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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)

91


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

92



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

93



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§%“>/

94



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

99



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 : L7R— hZIEEFH 53



NDEFT 1/2

— MEARTDIMERIND B DT |

L7h—

4 SNTRWEED

b isbrc eyl

— 2

\d'nl

titech-sysdev-2020 / 1E3RINE / uchan-nos2.md

< » Edit file > Preview changes

—

Lest— PR INEE E TP

o MiELELE!

AGIE

MBEL< 3

Commit changes

IIES

Add an optional extended description...

il
-

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-X7S>F(COAZwv ~
99



L7R— NODEH 2/2 i}

AR+ RRED L — bEAVERL #4

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

_% O):I E \\J |\ \ CNFFTaRLA— MROT, EET-ILRNT RSN
& FHatrED LR - - E
%

Pull Request|(C H
O=w MYEIENTULL T

G uchan-nos commented now

60



LR— hDIED A 1 ZDAMDAE ful

® GitHub®DWeb-1 >~ —J 1T — X ZED WA (/RN

@ IV RSA>2TIEELTHBLL
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