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non-fast-forward= S0{A7| 0| OfL|C}

2Z0| L7} x| 42 HDUO| O PushZt HYE 4 ULk BH fetch2 Aol A
HAS HOIBITL WAS WAL BOlE rebaseZ £t §| CHAl Pusheict,
O,

H
MEEH --force2 EOIXI Qf=C}.
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ahead2t behindE 211 Hf2 THCHSEX] 947
H|x CHAN2 OfX|9tO 2 71K 2 21 ™HC}

git status -sb@t git branch -vwofl aheadLt behind7t LIEFE £ QUC} O] HlR =
oM %D Qe XA IZH“(HI Ciet ZA0|Ct =27t X2 2 &1 A0 PushR}CHH O

fetchdtX| 242 W Z2FE= I 788 ZE 5 ULt
HAo| 5 Jtset oS =Y
2Ry 73l ZE Z Push
72 AADE M 0|3 MEf 2ol = S3t
42202 A B! E XY Merge EE= 22| &l Rebase HE
=M oA elg A Push®@t upstream &A% 2tol

EHad| HEHX| BS YOE $7] SHT 4 ALK BolsiA BTk Y 0]2j0| Lax
OB RSO M W HUS BSX| 241 HEDE 4SS Jl8vt H2Ict,
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5. pull -ff-only & o} nt 2

git switch main

git fetch origin

git log -5 --oneline origin/main
git pull --ff-only

git status -sb

M ZHed "X =Ly 7]

git switch -c feature/fetch-note

# TZEJ|0|M READMEE £X3st1 XNz

git add README.md

git commit -m 'Document fetch behavior'
git push -u origin feature/fetch-note
git branch -vv
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1/5 EaK| 2t AU A EEtCt
25 x4 main feature Wk Ao
A A A |:||)«H)-‘|

S HAATL AR FR FE 2HO|Ch 2 BATH IO = WEE TR0 o|0| = | A Es|0f Tt

ZE TN feature et g@n

A C M2| fEBC

5 BRA7L 2Bt 7l 2R o] Wt ZHo|CH S5 E A7} gloj = HEE T2 30| o|0| = H|AESHOf Bt
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1. = E2HX[7} Al A Zebstrt
2. mainOil B7t Z&7}ElCt

3. feature0f| C7t 2=7}E|0f 0|210] Z2tEICt
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54



tse =z AXSHK|

X
Of OfLICt. AtEO|

L Ec
—_ A

CEA 1X|H Gito| 2|5 ZTtE
| YIHECH

2 o = O mio
o B oS B0 o
O [ = W om o
TR T B
aH | mms
o N - =] _.N/H_ up K h ol R
% oh B0 = = O = of o o
O K = L | =
KX L S A oo o3 T EX
= = o1 F Ho S S ®
- T = L_J. o <k O_._ O
™ nE m_. K 0 N = €M™
=1 o 00 Klo < ] A M= =
g | S s
|_.A|o .n.wm_v _.____._._ >3 OM s
o " O Mo sl kS
0w wli | R g
w0 E = M= | gl w
iz e ¢ o =5 | 5% TS
= = ® € ol o | K= ™ go ol
® X ol = %0 - — Aoz K
3y ol il o o = £
2 O H N o s £ 3 gl 1l
2o gl 328 o0 oy ST T e
k) U <M Ko &l (o] < T oo ® r R0 o njo Em ol
c 1 —t = - It
W g ey | B @ ° S
o £ 80 1 = a o o R0
= Mg = @ ® 9o g E
K0 © Kto c o3 S o) ~ -3 F [} |_I._I.
HE =% =5 joll c =
. ) o Uk ul
KO o 5 E o - OF o O
ok = 32 O mll| Jd o — or RO _- <k
2 s Mom =5 < B K
FY 0e oz Loyl KR o O R
2 o =
vE 1A zr € 0| S < o X o=
& yojod 5 om gr | HOR EHyg
R T BB voigh HEg Em | wm M Mgp
< E:LY B o D VRIS A & 3 4 Ko U o M B

55

7tct.

—
—

r

=
=

k



Merge Z Current?} Incoming

0| Zo| AdtHQl Merge MZOIM Currents X H[30IRst =X Zo|n
Incommg% XN 2= FO|Ch Rebased|ME =774 20| F&= ours?t theirse|
WO CHE = AL Z Z2 HE 0|2 2|H ZE &0 HESHA| gt=Ct.

stol chj AHEoR 28 %

ZA o oz o g7

A g SEEIEEEP

xE B £S5 BAL LT

ol ™ git diff --check®t status

Aol = A 7|15t HAE

mdg mES] XMETH Fl addstH ST AE9| sHZE AMENE IndexOl HFISICL
Ot Bl 2 g2 0tF2|3iCt Rebase®t Cherry-pick2 2+ &¢i9|
--continueE AIESIEE T 50l HY ZFE T =HQlstCt,

REHE 4 glom
Ag2 D2 A $ES DE XK YECh AR M| A2 BEUCI Y Kol
abort Z2E HEY 4 QUCh VT Y =S HOIT wolls T oS
S0 ST OIN 2B SAS S HEiT
A WEE BT Yerh IS4 £50| YIICks AU 27 Aole] £50] gicks 0]
otk
M&5.1|2EHS SEAS
Ol AX| maing ZCalx| o= UE 98 ECRo|ct 0| e WA Me

HZEJ|2 note.txtS L.

mkdir conflict-practice

cd conflict-practice

git init -b main

printf 'AlZ 2&\n' > note.txt
git add note.txt
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git commit -m 'Start note'

git switch -c branch-a

printf 'A2l d%®\n' > note.txt

git commit -am ‘Write A explanation'
git switch main

printf 'B2l MZ\n' > note.txt

git commit -am 'Write B explanation'
git merge branch-a

EE2 ¢QI5ta note.txtE HEH At B2l o= E & HHIBICH HAS X2 F
ofz HE S AAelrt

git add note.txt

git diff --check

git commit -m 'Combine both explanations'
git log --graph --oneline --all

stol 2X| F50| QOB AWE WEA| Fereh

OtL|Ct. XS HEto| 43 7|52 o|=7t S5 4= UL € SO H
HZE I =9 0|F0|H HO| MEICE HE2 B2 HRSIC

rim
o
i
=
o
=
El

5.2 Stash®l Rebase®t Cherry-pick

2 271 [R12] [R13] [R64]

MECHE S M =+

Stashe 218 S0l HZAS ZA| X| 2L} Rebase= OIS CHE 7|Z 2/0f| CHA| Mg}
o|5g H2IStCt Cherry-pick® S 7{8lel HAS dX E;X[of| A HAUCE
X Eotrt. 0| S0| H|XBt 7 7K 3 410 MX| ob=C}.

AL T

Al L= F9

ojtd &t S 2 stash 7|22t2 013 ot N2
HaX|Z2 0|

JHQI =t HEH X[ Q| 7| &= rebase 72l ID7tHHFE & AS
FHA|

O -

CIE EaliX|o| =F ot 7Y cherry-pick L2 HAS TENEY
It 27| 9le
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git stash push -u -m 'WIP lesson note'
git stash list

git stash apply

# =0l = LSt S=E0k Ay

git stash drop 'stash@{0}'

applye & = 2 st52 RXISICt. pop2 ME0| M ZotH F=S H|AHSiCt & Ct
=2 £ JCh -us 0|FH DAL ESSHK|TE 2A|E D2 EESHX| Qb=Ct
StashE Z7| o 2 M| ok=C}

SR o] 2 xl=Hd Hoj| grelstet

Rebase= HE LIS CtA| HESIEZ A 7{8! IDE PHECL EO0| 0|0] 7|Z0 =2 M2
HHUKIE MHEHoIH =& o] SFGHZTICE 7|2 EKoMsE B HM glo|

AtE3HX| gLt

git stash list
git stash show --stat 'stash@{0}'
git stash apply 'stash@{0}'

X80l B 7l Y2 UKD WY PP YRS HeUCh Apply= =2
QXIBICL PopS HTHOR MBI Y22 R7ots S0|ch 0| WA 4
AODE HEBS &7| WO WX gpr}

aef 70lo] WA ME2 B2 SlolM CH MSBch A JIZT 350t gre
HI2oH S 227t B A Ho| 2

20|
0| o]z EZ¢ 0|5 UE 7l Z2E H|wglCt,

S 70| WAL WX 2aK|o| Mol MBtD A 7|2 BHECH T2 4Fof
o Eehis IR 7P 2 7]50] 2NEIX| %S 4 QUCH git showR ¥ LHES A
Lot M3 HZ0| QX Solsict
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i
H'|
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T ol HES FHA X270t Stash
Hol =H ol 7|1E=S ChAl &Et Rebase
EX +HUOHE 2iX|of| 82t Cherry-pick

=

#2 RRE IX[= &7 Mo| otCt BAE HESID ofH 0|3 HAE USXIREH
5

M2 5.2 70Ol HAK| 7|E A

lesson-laboﬂ)ﬂ maint e =
RO 2 Il HMX| 2 HESH= ’.Ij I ﬁ!EL

git switch feature/fetch-note
git status

git branch backup/before-rebase
git fetch origin

git rebase origin/main

Z=0| LHH o g He|gt F git add Tt} git rebase --continueE A& stCY,
ZA™E O|FHH git rebase -abort2 FAPCE --skip2 1 HUS M2sto=
E=2 Ilst= Phs ol o] ofL|Ct.

EZAHAIINR|

git show COMMIT-ID

git cherry-pick COMMIT-ID

# E2 2 =

git add CHANGED-FILE

git cherry-pick --continue
# TH HES F26HHH

# git cherry-pick --abort

COMMIT-ID2} CHANGED-FILE2 &H| ZtC= HHRECH =M 52 HHEO|CE &2
IH0l| A continue?t abortE HE0F A sh= ®KIIt OFLCY,

tol 2X| Rebasett 712l Hatix[7} o|0] R A0 QOH bt Push7t HEE 5= US
%Ef 718l ID7} HEH{Of O|H 0| HatE 4 ‘RA f. 16.1E9| HA|H lease HALE O
10| = Z A PushZ s 25X E=C.

n?
atist7|

r” |J Jot
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5.3 Merge?} RebaseE JZIO = Tt

23 2 [R12] [R69]

Z4t MEll= 2oL 0|2 Zat= CH2C}
main®| 0|2{0] AUIA| BS 4% CTFX| EIYSCID SHXL. XHQ) BHX|= BOIA Zaty
DO} EZ DHSQIC}, & Haik|= BIK| 260 1 & ZtatEct

Merge2| Z 3}

mainOfl A &) EHEHX|E MergestH C2t EE 222 St= M EHE ol MO| ¥Z 5
UACH 7|1E Dt E= OMHE =l 38 X4 Bot & 22| HA S e 1a{gct.

Rebase?| Z1}

It HaX|SE C $IZ RebasedtH Dt EQ| HAS CHA| M3t D22t E27+ A7ZICH
ol main2 O{M™3| CCh =Y EHIMX|E RebaseCh= O|FTUSE maintK|
0| S3IX|= &=Lt

[

mo s Merge Rebase
7|1E I F3LID HE ULHOZ M ID
2712 &= BAHOR Eafd MY =80 7bits
ST 2K SYYAOZ XF AL THEY gol He
s g g2 FAtER H FAtER

HTMLS| O] H|W =7 = 9| 7HEE HYdt= ZHOICh £= o E 81 SE T Merge
O|ZMEX| Xl GitME Al Ldt= A T2 OfL|Ct

2t A2 AM 7|22 RE= J12|ZICH Merge A2 = 0|49 REE JHE £
by Ztel7l= F=Lh 78 XiA|et EX[o] XY fX|E w2

ez )
% main0| SXAER 22 WE0| BEr 4 QIC

Mz
OE
Y
®
o
Q
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@ 1

.

commit SAMPLE-ID
parent FIRST-PARENT-ID
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parent SECOND-PARENT-ID

27t =0l A5l HefE AEsH= o AICH | ID= MFA0iCH CH=C,
T2 EIHCEH

oE 3 A

main0| CZ 7}2|Z maine| 22 0%l C

I HK| 7 E2E Jt2|2 CHA| M 83t ol=dol &2

D2t D22 ID7t S MEZ CHE Hol 24K

oY Ligol 25 7ole| B E MEJH Zrh= S22 ot

EE S0f MEiSH LISO| Hal 2| = SH=X| ZALSTt Rebaseli M= 78S A2l =
ChAl MEstEZ of2] tH HE 4= AL 2 HAOM x|l SE2 sH2ste T,

P

2 W Ch= HAIX[2E X 230 | F 2739} diffet &8 SEHS =Helstot.

0|0] o2 ALYO| 7|EL 2 &= HEtiX|2tH M2t ol Hekg HA HEDICL 7ol =
Hl k| Fe2let 37 Bk S22 2ot §o|7t CH2CL 0]H0| 97| #|9X|= o™=t
CHE AtEhe| &iQ 7|F0| HHY &= H| 8 S Al BHehstct,
Mg J29| A9t BS C= JHE HAICE M| 739! IDE JCHE st &2 esHx|
ot=Lt
HE53|HUALRE XF H|n
5.1"9] conflict-practice &= CHE €& MEA0M 227t U= AHBIE iAoz
TIAHBHICE mainoll K| 223 20| U= MEA0 M= M HE ZHE Lt

git log --graph --oneline --all
git show --no-patch --pretty=raw HEAD
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JdHx 5729 X

£t 271 [R14] [R15] [R16] [R17]

E|E2|7] Mol FAE RELX| Fotct

e IS HEX|QF AH|O|YEE EX|2F HOUE FAEX|= ME CHE ZFO0ICH A
git status®}t git diffet git diff --stagedE S{=Ch 28t 0|7{8] TIYS Hr FAIE
OICH B Q) HA K| = 7Ol 2F 2 ESHH 0|75 MpU7EA| E2H5HA] @b=Ct.
=3 Ho| of He A
AH[O[F B F| A git restore --staged HELHE !X
README.md
O] AH[O|Z HE o7 git restore README.md Index2| M= S/
7 5ot ot CHA| O] S git reset --soft HEAD~1 Indexet &t M FX|
71812t Index 0| & git reset --mixed 2 I !X
HEAD~1
S5 78 F A git revert COMMIT-ID 2o A A 748l
Qlojzl &= 37| git reflog RHAEZT OIS IIE
CER T
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AR ot
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o= 21t MEns off Eh] melo] Ak

Stageft Z7| git restore --staged HE )X
README.md

O|AH|O| & £X Hz2|7| git restore README.md Index LIS 2 HE

opx|at Holor 7] git reset --soft HEAD~1 oY ot Index | XI

SR FA VIS git revert COMMIT-ID Bl HES XE

E3| =X|7] 4|2 Restore?| 7|&

HEADZ} v10|3{ IndexZt v20|11 Y IHAO| v30|2t kAL O|uff git restore
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v1Z S0}7H= 20| OfL|CH HE | 7|2 =23t tHE CHAro| FAiQIX| F1E26HOF S},

H e HEiX|of ShA|
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v3 IHUTMX| |0 EESH= SZH2 OFL|CH HE I8 S HE Jtsd0| A= BHE M7

THofl= 075l oo B HEL 2olstet,
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Flag HEY 0|2 Z2 220| Fo| HHHH Revert S5 &+ ULCL 2= AX
27 A X2 oH ¢ Hif Merge 71819| Revert= 7|1ZE 82 ZH7X|
ZQstE 2 thadt HEAD F{A II1I JCHE SHESHR| gH=r

52
=°.=*
rOI- =

! - E2 RevertZ S ZE|X| &F=Ct 7|50l A giol HAS o1 2tA HIZ2 HE

256.1| 37 033 |XISHH F|2

M Z2Z A& ME20M 70| = JH 0|4 A= &EfE THECE AH| B E4 K] oA
HE S X|0f| M LAY,

git status

git log -5 --oneline

git branch backup/before-revert
git revert HEAD

git log -3 --oneline

git show HEAD
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Revert7} HEV|E €™ 7|2 HAIX|IE &olstn XA F| =Lt Merge 732
revertd = 7| & 22 E Holjof S22 0| thee oM E JCHE M 5K =L

2. git reflog --date=localZ 0| 7|52 =Lt
3. git show ZEIDE L{EO| St=X| ZHolstet,

4. git branch rescue/found Z2IDZ EZ& 0|52 2HELL,

e}

5. el Aoz oA WHE HESH
git reflog --date=local

git show CANDIDATE-ID

git branch rescue/found CANDIDATE-ID

2tol 2X| Push?t 2%l HOI2 reset Z forceZ X|2= Z10| &AM £27172
S5 HHXZIH 2E revertZ F & 7|52 H7|= Mo| @0 |elsict HY R=
revertE H|UO0| X|IX|X| ¥oO = 13.3&49| HE CH20| LRSIC}

rio

6.2 .gitignore®} EHl 7} Cf 22 o}

£t 271 [R18] [R19] [R20] [R67]

Aot ¥ SHFN HEE FET

.gitignore= AC = FHGIX| o5 Z=9| #AO|C, 0[0] =X FQl MAS X522
O[Z0ilM X|RXl= ?éE H ! V.
i et= 0 X2 ofAIE

o
x
Q
3

T
®
2t

o

m
HE
o :
n

# .gitignore
.env

.env.*
I.env.example
node modules/
dist/

*, log

.DS Store

Ty Qutxiol B2 A

2AQL MH OfA Gite 2 =X
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ool UutEol pha| dbAl

oM =2 o HeAdE 2l ES 35
HX|= 2to|Ee{zZ| EO FHGIX| 4S

JHI™ E ot MK 7| XEA X =

2 41t HiI PDF QF HIO|L} Release AE

it LFS= 2 mtol X W& il ZRIHE Gitol|A 2t2|etrt.

SAOHY 7|& ¢ F7H= THU S 25 MiB OstCt, 2B Git A& A0 A= 100 MiBEL}
= f. Gi
2 ME 2 =olslol ot £ H|gt R & M & ATf OfLC,

0[=9] 1t 7510l 2 THAO| ot ALH vl THATE X| Q| = PushZt A% o 4= QALY
SR 0|H F2|of S/ = 00| 22|0[H2 kS L0k BHCt.

FAE A S Pt o|o] =X oS HI|
FH of2et FA| 6|2 & W2 goltrt

.gitignore= A= CIE MY MEHS F= #&l0|Ct. o|O] Sl I
=20i| 2QICHH 7X/0| QAF I M245H7| Hof| 1 mb0| =% FQIX| =l trt,

git ls-files .env
git check-ignore -v .env

M Ol .env7t LIRH HIY Index0i| M FH5H= =Lt & Hil FH2 FA| 749
HE Z2HE A= ol 20k =5 Sl ool = LEHEQlignore 2Helat 7[CiIt THE
ULt £ KRS SILIS| Hot HAZ AESHK| Q=L

.env.exampledfl= 2ot Ha O|E JHit ZF EE= H
Ledt g=0| FAAX| MHSHHM MH| 7= wE FUBCt of|Al2t
2oIrt 1 OFMB K= 2
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clolEof| &ot AS = ALE S/ © AE 0[HS FEoh= =
oS XHErgst= ¢9l 2 CH=CL LFSE HiE Agk J7|1E 09
oto|a2f|o|d 6 R E mtz Yoot
EHIEE SYg o
o FA7F HEE 20l= O/t & WEQIX| LFE CRLFRIX| &Helstet, Ele
gitattributes 7|&S MK Felr}, FHetz W2l W2 HE2 7|5 s L0
HAESHH O[5 87| &Lt
FHOM W= A A J|BM Xe= A {RE FIE HISks A2 24 CE
Etedolcy.
AlA
=-

6.2 | &= o R golnt EtlE S
1. .gitignoreE CHEI HEE

2.0t BYOZ RA| FH|0| HGE|=X| HoIBtCY,

git check-ignore -v .env
git ls-files .env

# .gitattributes
* text=auto
*,sh text eol=lf
*.yml text eol=1lf
*.png binary
*.pdf binary

o] =& ¢l ItUS FHo| M2 Wi2AH git rm --cached MUS ArESiC}. 22
22 X2 ChZ AHOURE =X ol A whEICt 2t O[22 JtH2C}, AX| H|IZ

git 1fs install

git 1fs track '*.psd'
git add .gitattributes
git lfs ls-files
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2ol 2| .gitignoredl| .envE F7I5HH b0 Z7Het 7| = HHSH =72
OfLICL olo| X%t L83 1A 7Holol= JHZE He & ACh WX 7|8 H|7[sHALE
I H|SHOF BHCY,

6.3 2712} Diffel Gite| L5 1=

£t 271 [R10] [R21] [R65] [R66]

Ho2 It T3 YEIE Jt2IZICt

Git2 LI 7|ut K|S A2SICE Blob2 I LHEO|CE. Trees MY 0|21t AXE
HZASICE, Commit2 E| AR Tree2t B2 7{l1} 2 HHE Ji2|ZICt Ha#iX| e}
E} 3= O] HH|E &7 It &=L},

7S IDE 2 L1t B2 2tA|of HIEtH|O|E 9] &S B=Lt. 20| 20t R2Lt

MAIXI7H CH2® Ch2 {900] & 4 QICh Rebase ¥ ID7} 8IS 0|82 0| 2x2
EEL RS

¥4 H=EE

git log --graph --oneline --all O|240| oA Zat =7t

git show COMMIT-ID a3 78lol M Roto] EEHE=Tt

git log -- README.md O| It S HHE 7| B2 A7t

git blame README.md M E2 ol HBl0IM 2t=7t
gitdiff AB F AE e mpY HEl Kj0l= fA7t

T "1} M "ol xto]

rr

git log A..B= BOIM =& J7HSSHX|C A0l = =2 27158 {8lE &=Lt git log
A..BE ¥Z F oHR0|MCt =E JhsTt AHBlE R=Ct. git diff A..BE 38 Z4RH
B7HX|Q m xto| £ 2Ct 22 F 7|Z 2t loget diffe] £2 F&E BTt

Blame2 At&S Stot= =717t OFLIC OHX|2f 9] 27{E Hot PR
EUHOICH E0|SO|Lt 22 HE W20f| 6 22 E MW2hS Zrofof o 4
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20& ¥as Y 2o ot

— =2 /=
HU2 FEE712|7|H 0| S HASHL HliX| 0|§2 12 29 £ #i= &Toltt
ErR3| A2 UM £ME0 QOB 213 Teint ChAl B XYel BAS B 4
ACH

git log --graph --oneline --decorate --all
git log -p -- README.md
git show HEAD

R e o2 ¥E
PEESNREE
L

O|E0| 22 7I2|7|

o| BF|E =L}  Huj= READMES BH2IE! K|S w2iztc),
Ql=rt. D mo| 7hx| DTt |97 KiCt 2t H{ule] Bmet of
x| gfoIstt,

Bl

o}l xjojet 7{al 229o| &

Mo

g|td|ffA B= F B9 It Xt0|E =3 M 2Lt git log A.B=
OIEF *I-'- mi0| Zote of2| HZ2 08 g ot + etz & At

BlameOf|A] HZ=X| 24=Ct

ST E2 OpXStOE HhE HolS X
PRI} Cf O/ 7|28 0| 2z} 27
T X0 TR M2t E4

2
rE
ox
- O
-
kU
In
O o

muin
Pl
rir
n
to
A
o
ro

S 4 ick. sigr Halol
k=3
=

Atgh O|EC 2 CHH|SHH

T} HEfol| M e of

Detached HEADOlAf g{7[2t YCHH P2 HIMX|2 ZO0t™ ECh. M #HES
DSACHH [MLE7| Hof| HX| 0|2 20| EESC). iUl ol HEHE 2O RTh=
AEEIO 2 RIAO|LE mainO| HF| X| = 24=Ct.

U

{50 1D 2 EAI= 17| Mt Hofo|Ct, XtS3tet A0 M= 2718 Hatot AlExte}
fIE ATt

0%

5 6.3 | AN O] 77X =X

git log --graph --oneline --decorate --all -20
git log -p -- README.md

git blame README.md

git show HEAD:README.md

git cat-file -t HEAD

git cat-file -p HEAD
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cat-file2 HME 2EsH= ng FHOICL OHX|2 ZH0|M tree?t parent®t
% = parentZt g2 & ULt Merge H3l0l= 227t 6424

Ed 7HUE HHE H30ot=sHH EMX|7} Ot 71”'01I HEADZt €€ &+ UCh oA
HEHE M= O RESICE O HEHo| M M 2P S EEst2{H XS 2HELD.

git switch --detach HEAD~1

# 1A mes A=Crt

git switch -c experiment/from-past
# L= 22| =2iX|2 ZOofZtCtH

# git switch main

HEAD~12 S22t = AHUOMEE £ = ATt & MEHX|E &MU 2 ZF HHlsEH=
52 OfL|Lh.

|2™ St HOIo| SA| 25 AMX|E1?
ZA X|R= A2 Ch2Ct CHE # A2t reflog?t 7+2| 7| HLE OFE
QICH SIX|DHO|E F 7 HEt HiAlO 2 Dlo| M = oF EICT,
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7.1 0|#x2t ProjectsZ ¥ MAIsiCt

23 24 [R22] [R23]

EH7t 471 et 7|ciet 2ot X Zatet M EAE M= 7I% 22+t
OffH 23 517| O{HA2X| R 20t 32 YHS UM 1FS7| 20t 2tz =22 Fetd|
otH HET} 29I TICE

## 7|t Zxf
o BlHOME T 2ol X0 =gt

## 2z T

- 360px L{H|0|AM HE0| EICt.

- JIEEE HEo F2Y & AL,

- JEE 2oz 20| Fo| K| @b=Ct.

r

Project= 0{2] Ztg 2 E = 2HH-o|Ct

Projects= Issue?t PRE Eot HEQ 2EM SO02 F=C} N&A EC{*t= CH2Lt,
22 LS CHA SAlsH X7|ELCH 7|E IssueE HASHT MEfQ SR LMERE
22| Btot.

g olAl

Status Todo / In progress / TIl AEH
Done

Priority High / Normal / Low WX g

Area Z2HX /™2 /Hix I 3y

Iteration SE= Nt dE =7t L™ =7
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HEHES 27| £A 1EICH=s 70 JOH RMXIt AEXIIL M E CHE 2td 2
22 & QCH 2tH 3 7|QF =2 dhA T HY ZutE HOH 22 Z7HO = 2olgt
RULCE.
oS EH stol Jtsst B3| of
SHEUO] S| 360px LU0 HHE St Z0|7t FE|X| S
M oM TabQZ eI Enter2 S8t
= E M AISE ZHS = MOl N F T} ChA| LEX| Q8S
Itz He| AZf 2MOlN 2 Rt d37FEE

BHEYAts 771 MARK| LIEHHCt, HEiE SR o= THA[QIX] LIEt-Ct, Et= AR
SHQISHX| LIEHEHEL BEAIE ERCHD 2 YH0[ A|ZHE 22 OtL|H DoneL 2 HI L
HHZ 7t Rt=El = OfLCt.

1 Issuedl 9IS o] WX YECh X 2 TH0| WS +HQIN
eI SYMOl M HE Issue2 7IZPCL B IS YToH BAX]
OB HE WIS SN2 4 Qlrt

IAH B ST 2o Rt HBEC B2 2FO| thatnt 2ol J|ES Mo NEX}
9|o| AtEr0| ZESH| 41947k,

MET.1|4Y ER MM BE

1. lesson-labd| M & HE JHM IssueE PHELE.
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. 7H2l ProjectE PHE 10 IssueE FIt3ICL

2
3
4. Todo®t In progress?t Done AEfE ZFH[ BT,
5. §YAHE X"t 2 A|Z} Al HE{S HHRLE
6. 0|= PR 220] Closes #H= & @=Lt

s B 7IHE

Closes #12XM& X2 PRO| 7|2 EHHMXZE HEtLlE= S GitHube HZ =S
BEESHH Sl IssueS B2 £ QUCH B =

CIE MZEA = OWNER/REPO#12KE L

o =l A
ozl s Helsle s

of

HA

A e MEANK] Z5F WatchstH £23% 80| E%ICt, &0 £ PR B
Issuelt T Qot Release LZIEE ZHBICH 2 AAN=XQt AN 2 HEH=XIE

T oot

g0l 27| Project®| 7t= AEHE DoneQ 2 HIRH AL & HBtE7)}?
OfL|Ct. &tEf FE= 2t2| HECH PR Hen i Z= Hx SX0|Ct K53t 72/0] QUCHH
OftH AtZ10l| Ot MEHE HH=X| Q15 Of BiCY,

7.2 Issue Formsz {3l HE E witEIg10] tt7|

& 271 [R80]

Hl CHSF ChA B o2t et

©F 10| U3 22 Y A} WX ULE =0} HLL Issue Form
T4 Qeint Me YRS MBIICH YAS W WY B 01y FE YA YS
AFS O BRI ptch.

# .github/ISSUE_TEMPLATE/bug.yml
name: 2F EI
description: M3 & A= QLFE L FAHR.
title: '[2F]
body:
- type: input
id: environment
attributes:
label: &3 2t
2

description: 2FHN2t H2tX HES HO| FAMR.
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validations:
required: true
- type: textarea
id: reproduce
attributes:
label: ¥ HK}
description: % EHAIY o M.
validations:
required: true

ol oidl= &M= SESt= %4 40|}, ChZ H|O|X[2] 7t e+=S body Of2fof|
0[0] 2 == UL labelsE 0[2| FolotX| §iRt=H Gl AR w2t H & of et 277t

IS
xo
S =
QhLC

2|
QHEl £ QA0OE 07| M Mk

t.

Issue Form= 4= |1} x{2| X2 HZ

AELR YSX| = =t

=2
o= =
Mot Extet 7|ci Zatet &M Z2oE Liw0| RQE ZAL| =F0| #Cf J2Lt E
YT EGXL7L OfF LHEOILE B2 4= UL HEAI &M= TS o

st xHjo

YAML &5

nx
oZ

g mol
nameZz} description Ot M= ofl M= A1}
body®| type Ot Hel=Z EfsHA| sh=Tt

id g LRt 0] 0|EQTL
attributes AHEXtOf| 7| Ot QHHZF Ol =7t
validations.required 5 Lot @It

M Issue 2t StHOIA FA0] LIEILHEX] 20 2l B Y502 HES A=
SHE =elott. oAl I8 =2 SILIE At 7l HE ARl XY + A=K
HTICH Mg Issue= AIE S EAISHD X2|BHCY,
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SfQISITt, YAML SO{M 7|2t BB
=X id7F SFEX =X

LS —

m0| github/ISSUE_TEMPLATE OF2Hoi| R =X|
E ZAABICE typed| ER3t attributes?t
SICt YAML 2% HAIE E3HT GitHub Al R%l0f| St=X|s H £0l0|

QULSHHEE =B

Sl Issued| HIZ D JHQIHEE 20| K| Q2= 5 QHLHTICE Hot FAF2 ML 2ot
A HISH M2 28 MEEE 2ot Aol ohf 2HUUCZ o|0] 222
DiZist LI 0| ESE|X|E =Lt

5 7.2| 7IcH Z2tet HE 301 &l 37t
otz &=S 7|Z body == 20i =7ttct B YAML It = 2t== 210] OfL|Cf,

- type: textarea
id: expected
attributes:
label: 7|cH Zztet MA| At
validations:
required: true
- type: checkboxes
id: privacy
attributes:
label: 370 & 2l
options:
- label: H|Y 7|t JHAHEE X UUELICE.
required: true

o A Wb
N
=
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on:
pull request:
push:
branches: [main]
merge _group:
types: [checks requested]
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Pages?| ZZ2t HiZX ZtE 2HQIBtC} HHE WorkflowE 45t Ef 12t Release2t

ASl2 A MEfE Adgolich EfO= £F A0 20/= O|S0ICt. Releases

AFEXIOIA| BT MHESHD MU S ISt GitHub2l ATt Deployment=

A A stA0| ZuE HiXIT 7|S0[Lt BHHOICE 0S8 25 HMO|2tn B#2H
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OftH CH &t S H|Woh=X 28]

Il

lesson-labQ| v1.0.0 E{Z37t 748l AE 7t2|ZICt StRf O AAZ THE HYE MU}

SX Pages AtO|EJ} HIEA| 22 TEQIX|= HEE =ols{of PICt EfT 0|82
O|SAI7|7L} = MHo| E2tX|H 0|52 ot Z1t” k SHetE 4 QICt 2E|A

HMO|M = 37t 0| 52| HE 7t A1} OtE|HE Q| Al w5 Htg| Shof,

HHI H|EtH|O|E{0f] AA FOlot e MaH HS S Lhy|H Zhoff of $ixf 21t EXME
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AElo| S olsligtct

GitHub Pages= HX AO|EE AASt= &2 AtEsich. E2beXo| HEE
JavaScriptet 2% 2 AFZIL 12 4= UCH [M2tM HIZ API 7|12 A F= MH
AYZ ArBoliM= ¢ ElCt. S20|UENM 2[F APIE RE M= 3T &=
HEet MHE M0 5= HEE FEstt.

Z=HE AO|EQS| 3= FFAME XM B2 =ZME US + AL 2HMAM=
[style.css7t SOt E M A 0|F0| EEE.J otel Z=0f BiESHH THE QXIS
71212 = QUCH AT 229t WEO| base BHS =I5t MK HIE FA0M 23t

MzoHE gAeith 22 432 X 8322 ZHZ 3| M5tx| §b=Ct.

EM2 O] Z1HE CHA| MSdts ZAICH A AO|E0| M= Bl A Ehasl 2O0|X| 2t
Q|5 APl Al2Fat MEEl HE2tR A C|o[E{7t B QUCHH O TECQF SetE[X]| 45 4
UCH 220 E[Z2|= Xt ALE XA HI0|E 9| 22 S ofTH A =St
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AAE CRA] A3l Hioh ZRE HE Aa 22 43 Z0M 22 HIOIEE
MMste A2 CHEL. reproducible builde BAIE AASL SHA S MXLE HIEOZ
ZNE TRsH= 2O CHRITICE L= AlZtah ohed =i 51 259 glo] HEZ0
SO{7tH ZEJH 2Ot SA[7} EEHE 4= QUL [T42]

WSE PDFE LEDICIY 3L LHEO0| ZOt MEtH[O|E{S| e AlZo|Lt 22
HTO| H2tX|H ot HIO|EZL HatE 4= QUL 7| SHL = Z2 ZutQIX|9t HIO|ETL
#2 ZAQIX ot SXHE A Yottt siEsh mels Fed MEsHH A
MESO| A2 22 S & 7| Z et

a2 Z0ROZ HE 2NE 2 ¥ £ Qs FfE UCh 2E 2#Fo 2
o|f Xtz U oEY HMTO| ZUE HiE £ 7| WEO0[Ch EE|A J|=o= o
UHSS HHICL Ot LS BHEYEX| Z2H 2271 LO0|0{E ALEAI 2
ZHE ZAFSH| of Lt

it SIHE Li+H | S&ie] Helot 2elct

T 7|5 =B N WA TH MHS CHal BHESH WAIT 12 27 F20t
We{0] WRBHRE WAl 42T 29 70| 2af rt.

HIOIE| B4l S HHE BIEOIME 0| AT} M RIZE 22 4 Q=X SHoIstc),
TEEHO|M BHEOR 52| 90l MU 4 QIck YalAo| ¢
A2 F OfCITkR EEEX| FoHof ik, ESY 4 QUCks RIS MN|E sEEs

HEiZ SOoHY 4= AS W YISt

10.1 GitHub Pages2 HTML £ =31 2

& 271 [R30] [R31]
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GitHub Pagese= HTMLZI CSS2t JavaScript Z2 HZAE AfO|EOf| Xgtsict,
HetRMoM ZSsh= £ AlZfstet otijMet ZEZZ|QE HiExY £ UCh
MM HIZY 7|E &7|7{L} CIO|E{H|0|A M 7| Hotg ME|she 7|52 B AA7t

TSI,
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AMO|IE E7 FA 0| dutx{ol SHE|

AHEXEALOIE https://YOUR-ID.github.io/

DIZHE AIO|E https://YOUR-ID.github.io/lesson-lab/
AHXL AOJES| XEA O|E2 YOUR-ID.github.ioCl, TEME AO|E= Uut

XMZEA O|EQZ DHELL O] M2 |esson-lab ZZ2HE AIO|EE ARSICE Public
MEtAo B Ew AZE 7|Z 22 6t Privatel| X|&l2 Q2 H|E gtolstrt,

assets/app.csskiE@ & Z2EE MH IDI=ME 59 Z=0AM 7| &Ch
/assets/app.cssHE S2HAZ  A|ZfS | ZEON Rooz HZZHE

H
= —

ALO|EOI M THE &~ QUCH U E =715 MM base ZE HE S Q&L
P

Pages 29| M2 rivate A& 0t 2Tt JHFYSHA| b=LC} HE

F8 X
Ch. 21Zet Xt=E 22X =Ch B2 4Y MH|2
0

[==}
Hz2 SH XY o%

SARIBORE MX| QFE = Pages

Hi

M
fot
©
OF

Pages Aot Ot Z=E S| A4t
O2HE AO|Eol= MEA H2J E=Ct

ZH{[210] YOUR-ID.github.ioO|11 & AT} lesson-labO[2tH TZHE AtO|EQ
ANZ A2= HE /lesson-lab/O|Ct HEIRX7F O2i0p AEIUES oL 2[X|0l|A
Ah=X] 0| 7|Z=Q 2 MZIsICY

HTMLO| 22 H2 ITEHE SHH0||A 3= 2%
assets/app.css &1 AtO| E of2ff assets
.Jassets/app.css Bxlf AFO|E of2ff assets
/assets/app.css o2l REQ| assets

T el M| #imiol Xjol= Fat SefAltt. RE 27t & S8l A2 otHX|g O
SIX|of| &H| ThA0| A0JOF STt T2 HE 5ol Z=E AFESH= [
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HiE 833} 5tH 43S Lh=rt

Workflow?} M&3HT index.html0] ZZEl ZEC0 JHLE HE HZEIt S2[H
st= HHO| QF LI2 4 QUCH H{ZEDH Folat Zut St FAE Qlst H

HEtXo|M HEn O B3 E 2Y ehelstict

&

fr
A

FAE N YRS Aot 22

HEteXo|lM otH L& 0|2 El=0 EF otel 228 M=z 2T 4042tH T
H|O|X| Y2 2fREat X s A— F2E HHoIC]. A 23 9] base?t B2
He| galof St= HiE AAZF EROICE fxA DHUS CHA| Pushdts gtez
HZE|X| 4= 4= UL

LS5= T M

t= €2 Ct=Ct

JWsts Lt HISIH HiolE el ME #ets 2AIS
| S4=Ct. RS AH|A9|

t a
A e YA2= M Hots CHM|SHA| g=C
=2
=

rivate 2%t 20 B E StHET H|SIH2tD BHYSHR] b=Ch AN BiE

45 10.1 | X EH Ho|X] HHE

1. lesson-lab®| main0il index.htm|& ZH=LL.

2. 0l2H ZEE MFsta 7Stk

3. Settings2| PagesOl|Al Deploy from a branchE MEHSHCE,

4. BranchZ main2} /(root) 2 X| &t 1 XMESHC

5. Actions So= HH I AE{7F ZLIH Pages MMOf| HA|E FAE AL

<!doctype html>

<html lang='ko'>

<meta charset='utf-8'>

<meta name='viewport' content='width=device-width'>
<title>@ A¥M</title>

<hl>2¢ MHA</h1>

<p>GitHub Pages HHE H&</p>

<button id='answer'>™% HJ7|</button>

<p id='result' hidden>¢& HME2 42Ct.</p>

<script>

document.getElementById('answer').onclick = () => {
document.getElementById('result').hidden = false;

}i
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</script>

</html>

404 TITH &M

BIZ 22 ofRE =rt MY 0|20 indexhtmIQIX|Q MEHH Eriz} H=X|
stolgtch. AFSXH AfO|EQH ZRME AfO|EQ| FAE BSHX| B=Ch 28 =
HHZZ2F 2LEZ|7EK] =Al 22 2 QUCh

=l 25| P agesoilkl ZOAHES O2|H otet 2701 7| 50| H&7?
ShEHgh 21Tt lSat st HAAs M2 £ A= MH 21T MH[A SoM B2
T OF BTt EE}—?—H TEE AR HEE & ATt

10.2 Pages H{EE Workflow= 22|

2 27 [R79] [R37]

W S HER DL
E

Pages HiZ &= M%
Artifact2 Y2E3ICL 017IA =
Jbgetct, Ozl AEYE EHE oYUz ‘”Ef':” ’1'93_* S MYEE HAH=Z
SAtetCt,

# .github/workflows/pages.ymlo| ¥%EE
name: Publish lesson page
on:

push:

branches: [main]

workflow_dispatch:
permissions:

contents: read
concurrency:

group: lesson-pages

cancel-in-progress: false

jobs:
build:
runs-on: ubuntu-latest
steps:
- uses: actions/checkout@v?7
- run: |

mkdir -p _site
cp index.html site/index.html
- uses: actions/upload-pages-artifact@v4
with:

106



path: _site

9| LHE1t CHS H|O|X| ZEE otLt2| pages.ymlE HZASICE, CHS H[O|X| deploy=
buildet Z2 jobs Ot2H2| HX| E=0|LC}.

Settings®| PagesOiAl SourceE GitHub ActionsZ MEHSICE, 7= EEHX] HiI g A| 0}
B Aot WAIS =SOHK| Y=L 1Y 4= §l= MY S Artifactoll EX| §4=Ct.

Pages HHZO|A 229} AMES AE

ofL|ct

I'IO

g2 Q= 2E DHA0| HiEE[= A

Workflow?} o E0E MEEZE F=X

22|™ Ho|X|7t AL} 0| X2 HY
o]}
AN

AA BCI9HUC AT ECIH OIS 4

£HA|

Checkout o=t AHElE AT
AAtE=EE Aj glo] st mds sEAU=Tt
Upload artifact Helot 20t EHE |}=7t
Deploy Hi 2 =t f ot 2hF o] 43 =7t
FATS A Z2=2t7]150] =

H 0| X|= E2|=dl o|O| X7} MHE ul

O[0|X| mdo| Zut=0f ZR=R| =Qlotct. o 0|59 tHaEAtet dtf B2E

=Lt ZZHE AO|ES| HZ Ol M RE 7|FE FAE AFE5HH Ol ¢t CHE /IKIE
71212 2= UCHL WY PCOIM E2|= B2} i X A0 2 E H|WolC},

FAE UYEBICE K9] IO Y CHAL HEHXIS ESBHK]
QIQHER| olgict 1§ Hatew A
= et

)
ol A S LHE O &Rt
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EZ oo BiE tFnt MM O|HIES sfelolrt, TRst HelE HF= il 2=
Hots H5|X| & Z ot 5 AH| HHZE ZHS LF0]

Pageso| X M2 UEXIOA TEHE 4 ATt HEtL KoM HHdt= FEL HTMLO
AH H|ZE EX| =L

4% 10.2 | BHE Job HZ

deploy:
needs: build
runs-on: ubuntu-latest
permissions:
pages: write
id-token: write
environment:
name: github-pages
url: ${{ steps.deployment.outputs.page url }}
steps:
- name: Deploy
id: deployment
uses: actions/deploy-pages@vé
1. 2 Ho|X|et o] ZEE SHM Y| JIH 2 eAICt

2. 83 9| Pages SourceE GitHub ActionsZ HH2LC},

3. mainofl E&tst §| build2t deploy®| &AM E =tQlstC},
4. Environment@t B{E URLZt 8IS =tolsict,
5

.HO[X|E B HE HES =8 =C

_—

2l needset AstE E2|st=7}

needs7} @O Artifact7t ZH|E|7| Fo| HEI} w2 AR & QUCh HAKR)
“ISoflie 17| HBHS Z T HIE Jobol2t Pages 7|9} OIDC R4 AsHS =L}, Alxj
H3 FE 0| 523t HAKIQIX| T FOItCE

HHE7t &olistH

A= St Artifact 222 index.htmle| 9IX|E 2LC}. Pages A&t Environment
Hz A2 QIS CHE AIO|E W4T ATt WE At ECit Z2HME
base Z2 & QHZ&ECE
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2ol M| M&A RE M E ArtifactE HLHH &4 o Mstn eHEt?
=Lt A0 M™0| ZHE 4 UCH O] et 7] ZatE0H EE E0E BOo=
Ho| HelE gtelsty| ot

10.3 Tag®l Release®} i 2| X}o]

2 271 [R32] [R33]

o EF X|H™ol| 22l 0|E0|Ct. Release= EfIE HIECZ
2 M3BtCt Deployment= AF| A =HA0)| HiZst= 1t
SACHD AO|ETF XIS 2 K= 242 OfL|CE

0ﬁ rE

T2 o= EE

Commit O™ HZF AEfQIT}

Tag 3 MEfe HH 0|E2 RaQI7t

Release AHEXt= RS =Tt

Deployment o= StEM A Z2I7t
HM MOl o2 v1.2.32 £ £ ULCL TSHE e Halet 7|5 F7tet £H9|
TEZ oM ™ EAML WS AR EUD o™ HS ot HA LHHZ Sy
H|HHZE HES YU £+ UL

A LEQEHEH

4 Ziit £t Sy welct QOIS YU HED AW A ARG 25
Tel7|Hct Bt WSOl YK MS ML PDFY HTMLE &M
[}

ol
HHEP_FEL_ T IO Z2 W=t 22 HHIX| 2

f2{22 ALRfOiCh 22 HH9| LHEO|
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git status

git log -1 --oneline
git show --no-patch v0.1.0

¢l Ei27F ZE2Xsts d&0M OiX|2f FEC =2 tiydS AE=C Annotated taget™
Ef Rpdlo HEe tid OIS g 2 4 QUCH H degLat SIHL0|
fo Z0t0f 5= 242 OfL|CY,

ra
o
]
=
H
ne

0ot

Release MEE =tolgh i

PDF2t HTMLE #2 T=EQ2 HHEOIHH HISat HT I 7|50] LX|SH=X|
=0t U2t Dho| MR =X Sfeloln), A4 ZIPah MY HE DHUS He

BEE AEXtof|A 242 Bolrt,

HZE S4= e ZE2olct

ReleaseE O H{HQZ QiLlistCt ofo] &d Fel MHIL (S22 S0t7HA|=
SSECH 0= HHIZE MH| AT} 0= F{SI0[LL HHESES AHESH=X| 2HldlOF BT, G| O|
TFRILHYCHH IR E[STE o] s HES.
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STt v0.1.00] 0|0 QUCHH Af

git switch main

git pull --ff-only

git status

git tag -a v0.1.0 -m 'First learning release'
git push origin v0.1.0

O ReleasesH|A Draft a new releaseE Ct ¢ EHIE MEist HE MEHS
M=Ct HQoHHf X OiU 2 MBS ZIWBICt ghS #CHH CHS WA & JhsStTt

gh release create v0.1.0 --verify-tag --title ' ¥& H{ZI' --not
es-file RELEASE NOTES.md

RELEASE_NOTES.mdE 0|2 ZMSIC} --verify-tage &0 EfO7L JU=X|
SOISH = SOt M M= Y S X0l SHA| =Itetct,

OT
212l 2| Releasel| &4 Z|Pof| H|Z HF7HX| 'Eof0f HHO| HE7}?
HIZ2 H{E ojlol 'EX| oH=rt 2R 2t 4 0|8at 23 EAE 485t M 22
OIFISH Al B0 e 2 Felgict,
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=

1.2 Container registry0fl &3 5t =

2t 271 [R81] [R43]

GitHub Container registry@! ghcr.io0lli= OCI Z4H|0|L4 O|0|X|E H{AEE =~ UL}
He e mj7|X|Q 27 He HZE XEtAol XM S ZOISICE X EHAT}

[ = R Sy

PublicO|2f21 THF | X| = o =0t S0 M |2f1 7HE5HK| g=C.

# Dockerfile

FROM python:3.13-slim

WORKDIR /app

COPY index.html /app/index.html

USER 10001

EXPOSE 8080

CMD ["python", "-m", "http.server", "8080", "--bind", "0.0.0.0"]

0| 0|0|X|= H&E B MHLCL HA| AEU 2F2| QIZ1} TLSSt 2% MM S 2tMot
MH{= OtL|Ct. COPY CH& S 37HE M StLtE B AA TH|t envE Rl 2 EX|
ot=Crt

2 =l

Docker Engine = =2t 20| ER5ICH AX| 7} ICHH 7R E = M &=
zigsict,

docker build -t lesson-page:local .
docker run --rm -p 127.0.0.1:8080:8080 lesson-page:local

Ha2t2X 2| localhost:80800{A &tQIst £ A HO|IDOM Ctrl+CE ZZESICL.
St& 2 0|0|X| Ef 22t 2F|M A= HE =7Hs8t digestE 2L

ZigolL 2=t mi7|X] 371l B
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# .github/workflows/container.yml
name: Publish container
on:
push:
branches: [main]
permissions:
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contents: read
packages: write
jobs:
publish:
runs-on: ubuntu-latest
steps:
- uses: actions/checkout@v?7
- name: Build and publish
env:

GH_TOKEN: ${{ github.token }}
run: |

image="ghcr.io/${GITHUB REPOSITORY, , }"

printf '%s' "$GH TOKEN" | docker login ghcr.io \

-u "$GITHUB ACTOR" --password-stdin

docker build -t "$image:$GITHUB SHA" .

docker push "$image:$GITHUB SHA"
IH7|X| 2tHO A 75! SHA Ef 22t 2 dH™ S 2l S 7 RegistryOil M &2 7| &
o|D|X|o| ZX2 AAIE B2t 2YolA= FROMO| digest DET #|okE ZAret
=N AT S FIt2 GA ISt

stol 27| 0|0|X| EH27} 43 SHA 2X{0| 2 e 17} ELH 0| S&

2 o+ QISR
0|2 1% 20| RegistryQ| EfT F&1t M7| 2lotof| w2} HO{E 4= ALt Hetet
AEE XIH0fl= o[0[X| digestet HE 2HE ArZ2LCE
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12.1 CI2| gi2|et A GitHub Actions

2 27 [R37] [R38] [R39]

HZF0| S0{2 uf XS = Eolstrt
Cle HE S g2 o 2t5 HAE NS 2 +AsH= L4 0|Ct. GitHub ActionsO| M=

% o
O[HHIETZ} WorkflowE AIZISt3 JobO| A 2tHQl Runnerdf| A StepS =& oiLt.
Step2 4 HYO|Lt MALE 7H53H ActionS S E 3Lt

24 of o|oj
Event pull_request | AlZF 7t
Workflow .github/workflows/ciym  TH| &3t ™o

[
Job validate =g A e
Runner ubuntu-latest TS dAlg =t
Step python scripts/check.py =X} =g

294 HTMLO| TH ZXH9t 7|2 HAIZ 210l6ts G158 ZIAPRE] BHECH 0% HTML
AMeL HI NI B9 HIAE S 4N ZRHEC| e T AL 24 HAIO)
o|nl= Lh7h EHst ZAL HelBtgolct

0] 9ol Actions OIME 2026-10-21 &olst ZAl XEA9 checkout@v7zt
setup-python@v7 E7|S A2%CH &8 EfT ofxlo|H LEME 2Al ZX9|
HEDH MK 78! SHAZ THSICE XtA| Runners @7 A & SHQISICE

X WorkflowS st S4 27|

YAMLS| E{M 7| = st At
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OlId[e] Job A™EXICE steps Of2 H = JobOl|A Aalish &ACt Bl ZHS
YO Z AX| L0 UE SHMT|E RX|oICE
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pull_request HZ H|QHo| A AL

push?| main Hel 2 7|2 2K HAL
contents: read AAE S F|A Mot
runs-on AAre Al o+

checkout XMEA IS S RunnerzZ &H|
setup-python At Python BT MEY

run AE AL ATZE MY

I-

Runner0f| It2I0] ACt1 7}ES}X| e4=Ct

L} PCOllM ItYO| EOICH= AMMIF Ml Runnerd| IHUO| ZH|SICH= AMME CHECL,
checkout Step 72| 2t ECE 7|F02 AR E AZE AASICt ATff KAIX|of
oplo| QiCtD L™ A2 CHAEXIR} checkoutE HA| 2L,

AssertionErrorE 9=t

12.189| HAtE 2XIEE atolsict =70| 7HZlo|H AMusict, 29| ofx|et Moy
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A& 12.1 | HTML 7|2 HAF Xt 53

scripts/check.py®t .github/workflows/ci.yml & TItYS THEC, HX ZZ0j|A
python scripts/check.py?t & 335h=%| &I}, Python 3 X7t ER35ICt.
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# scripts/check.py
from pathlib import Path

page = Path('index.html').read text(encoding='utf-8")
assert '<title>' in page

assert "lang='ko'" in page

assert "id='answer'" in page

print('HTML baseline checks passed')

# .github/workflows/ci.yml
name: Lesson CI
on:
pull request:
push:
branches: [main]
permissions:
contents: read
jobs:
validate:
runs-on: ubuntu-latest
timeout-minutes: 5
steps:
- uses: actions/checkout@v?7
- uses: actions/setup-python@v7
with:
python-version: '3.13'
- run: python scripts/check.py

12.2 Actions &1{ ZITha} Matrix2} XjAHR

2 271 [R37] [R40] [R41]

njst Job1t StepE EeICt

A 205 MSFRH H47|EC Aot StepS #1111 9|9 M| RFE Si=Ct ot
B2t Hl ECQt o|E Y AX[ot HTat ASHS A2 = efelstct d3¢t 22 2HF 1t
Clatdo| 2% =tt.
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Matrix@} 9| & 2HA|

Matrix= 0{2] tHHO|LL &t X8O Z JobS HXICE needse CHE Job2| M3 0|%
HZCt workflow_call2 o2 X&EALE Workflow?l MAESH=
tELCEH HHE0| A2 M7 S uf FE6HH =i Aot A 7t HEkshTICE
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JB‘ rI;

Workflow 210]|A Ao 21912 F3]7|

Mea} Job1} StepS =AMLHZ =L}

Actions S20|Af 32 73] 4¥S DECt M3t JobS ICh. 1 SlofAf Anfet
StepS 40+ MKl 229t oM MX| ZTHE Y=Ch PRO| of2f ¥ HAISICIR QehE
NS 81 UK F2X|E HolBit,
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HX| M HT I 3 T dX 27t 3Tt
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219 ] 2=
AL Ay Ot i=u} 7|ch 2 k7t EHRb=7t
Y= Arj A 20 ool BHEF =Tt
et HE 0] JobOf| 51 &%t He|7t S&et7t
Matrix0ll A LIt Mot
ch ol2 Sof & P

ython HZHO|AMTE MI{SHH AL
HlwotCt ZE Z80| ZEMO| 5|5 MIjst
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HAIZE ALH X7 EEFE 4 AX2 MH-G0| HY == A2 OtLC). FHA[ 7|2t

AL HETE oM Ams ZutES US| RYPS & Atk By F=7t
HIPRAER = =QISch o 2E0ME Hatste{H Ao Al 4% =240 o Ay
HEE dAlBtof ot} Y2E 3O = Hut LIE0| 5= A2 Ot

Made Yol Fol= o Yot grEg motc Zupt HEpRICHH 7hd IS Ex
EHZ 7|58t

A4 12.2 | £ Python HHOE ZiA}

12.13 Workflow?| validate Job2 oOf2f YE{E HHECE HA| miol= 7|&
namez} on2t permissionsE {X[StCt.

jobs:
validate:

strategy:

fail-fast: false

matrix:

python: ['3.12', '3.13']

runs-on: ubuntu-latest
timeout-minutes: 5
steps:

- uses: actions/checkout@v7
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- uses: actions/setup-python@v7
with:
python-version: ${{ matrix.python }}
- run: python scripts/check.py

AlTY| Al3

—
n

=

H& HAMX|O|A index.html2| title E{1Z ZHA| ®ASICE CI7b Auf$t Stepzt
AssertionErrorE 2HQISICH, IS 221811 M| HEIO 2 CHA| d2sH=X| £C}, AlTj
ZALS AlolA £EMO 2 gHEX| gb=Ct.

Lo

AALO|SSHIE

Rulesets®| Z4= HALTL U O|ES 7ICHE 4= AL Workflow HE 1 24 HAL EES
SHH HABCE Matrix AL 0| 50| HEHX|= H I gelott. dX| He Trtolls HA|

AME Zo= MY E AT Jobs = =& AL,

2ol ZH| ol MAHS ChA| S5 SSUCHH AA0| sHEE H LN
LA e £ QACH ZHE A7t HEEHE §elS 7|Sst Mol =HS F5{0f ottt
|

12.3 XHAHE 7HS¢ CIE EHIZ 22

2 27 [R78] [R37]

AL 2 o E MHEE L=

S HALE 2] Workflow?t 2 &3tCH 28 222 workflow_call2 22[2tct.
THALE Workflow= StepO| OtL|2} Job2| usestA SESICt 22 KME AL AlCH
B2 E2 I EXNC Z2 709 HOIE AEotrt,

# .github/workflows/reusable-check.yml

name: Reusable lesson check

on:
workflow call:
permissions:
contents: read
jobs:
check:

runs-on: ubuntu-latest
timeout-minutes: 5
steps:
- uses: actions/checkout@v7
- uses: actions/setup-python@v7
with:
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# .github/workflows/ci.yml

Lesson CI

name:
on:

pull request:

push:

[main]

branches:

permissions:

read

contents:

jobs:

validate:

./ .github/workflows/reusable-check.yml

uses:

2. scripts/check.py@t index.html0] A =X| =
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GITHUB_TOKEN=2 Workflow &0l ®|3&= EZ0|H Hot2 X|A3ts{0f Stot,
contents: read®t LRt HALO| write-all2 FX| &=Lt permissionsHA] YE
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name: Show title safely
env:

PR TITLE: ${{ github.event.pull request.title }}
run: printf 'Sss\n' "$PR TITLE"
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needs: validate
if: github.ref == 'refs/heads/main'

runs-on: ubuntu-latest
environment: production
concurrency:

group: production-deploy

cancel-in-progress: false
permissions:
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id-token: write
steps:

- uses: actions/checkout@v?7
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- package-ecosystem: github-actions
directory: /
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git config --local gpg.format ssh

git config --local user.signingkey /PATH/TO/SIGNING-KEY.pub
git config --local commit.gpgsign true

git config --local --get user.signingkey
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git remote -v
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--body-file pr-body.md --draft
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HESL AL =3
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gh pr diff
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gh api --paginate \
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import hashlib
import hmac

def valid signature(raw body, signature, secret):

if not signature or not signature.startswith('sha256="):
return False

digest = hmac.new(
secret.encode('utf-8'),
raw_body,
hashlib.sha256

) .hexdigest()

expected = 'sha256=' + digest

return hmac.compare_digest(expected, signature)

payload = b'{}"'
demo secret = 'EXAMPLE-ONLY'
signed = 'sha256=' + hmac.new(
demo_secret.encode(), payload, hashlib.sha256
) .hexdigest()
assert valid signature(payload, signed, demo secret)
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repository(owner: $owner, name: $name) {
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pageInfo { hasNextPage endCursor }
}
}
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? EQIE query.graphql2 XPEJEFEP O|E0| &2 HEZtE RESTY gt f1&7}
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HTTP &Ei2t S S0[2t TH| =] 7 T THESHX] b=Ct.

nodes o HO|X|2f 2t =5
hasNextPage CHS TIO[X| 7t A=t
endCursor CHE QM AR Y 2IX]
remaining =2 APIALE 0|8
resetAt HISH AFEN7} RHAI RIS A|2ZH

177



GraphQL SE2 HIo|E X2 9{7|

= =
HestHdeEs

o
[«]3
=

2

0%
rot

Ct

GraphQL2 Z@¢ot HES Fstn 1 X0 St= SEHS H=Ch ESTEEf oY
HEtSEALE Mot A2 ofL|Ch, HZE Co|E{et HO|X| OS2t =3| HIES M
dAetct.

sE i 2= 2loj

data LFstolo|He At
errors He|ahgel @7 FE
nodes £ edges HE oto| ot =
pagelnfo.hasNextPage CHS mO|X| XY of &
pagelnfo.endCursor CHe 2#9| 7|& AM

M3 MEj2tOR BLjx| ofi=ch

HTTP A7 4001 errors7k QU=X| SOISITH Ui WESH Mjgt 4 9002
datat QICHs 0|92 DE Zupsh FGICHD WEREA| HCh null ZE AR
SRjoIR| ot M HBHO|L 23 HOIX| 2US gt

H|0|X] 0] S 0|0 A str}

K H0|X|2] endCursors CHS 2K 9| afterofl ME$HCE hasNextPage”t falseZt &
Wi7bx| Bh=3tct 0 22 HME CHAl MX| REF J|ESHC XA =F G|O|E{TL
HHE 4= UQ B2 FAIZF +=HM= Z52t =22 o8| THEX| = Fotct.

ool #2IE 8= OlF

St H2|E 4 Xt ot RF o mBEet Ha 2 EX7F MY 2 UCh
H query.graphql THYUE 22|tH Q@ XS HESH| ALCh 229 gh api

D35
raphqgl 0ildl= THY LHE S 8i= -F P42 ALt}

Iot

SEHU 2O 22g o HISWH ML o|S ASX YEIL ZEE|=X| =elsttt, =
2 A

H71X[= gL

178



4&17.3| gh=Z GraphQL Ze| ¥

njo
1
50
rr

Oz mbUo| HOIE ghol query EEZ MYSICL AXH NEAE o
Q10| ZRsiCh Aol M4 owners 2¢!

gh api graphgl \
-F owner=YOUR-ID \
-F name=lesson-lab \
-F query=@query.graphqgl

00

Efel hasNextPage?} true2tH endCursorE Ctg =ZQ| cursor HEE
HOF oICt gh apiel MY HE U2 @IIUO0|E EHE Xl etCt. 2HFof et

A EXEE2 Fi= A —-input JSON § 34 A AREE & UL,

-

mA 3
et
o)

10
il

S ATE YK St

z8| AlZtah MEaet Hejet HoIX| HAS JISHCh PR 2 AP Hutel
SUNSH| Yt HAES URLE 9l% 2M2 82 o) HIZ7H ME2ol L8| A
= AMo| T2 Hl0 XIS Holsic,

Nz ok

Sgo| o=el A J|S81M MAIE HEE ECL YR HO|XIS 9IS 5 Mujsie
ZaPoh SRAHSICED HAIBICE 2ATH HFSE|LCE ofi ZZA0|M A=K B
it

efol R R m|o|X|o] ZF0| Ffot 2o|H HA[2t1 2= E7t?
API9| T+ H|O|X| EAIQt =] =S 2tQloloF BTt Ql&fo|Lt SHH 202 TA| X3

= =
O R E TSR] gd=Lh.

[

179



65 | ZAet S 4

18%t =3t m2 M EQ} NS X2 29

QI ST} Bl HES IssueE| BHENX| 010f 2T M k2| 4415 AT} B2
U T WIS BBICE
715 etzel 2F FHIS el Tt

lesson-labl| B¢ TZHEE= K& A MMM ELEX| =Lt H
Mt HaK|of| A Foi6HH PRE HESHD CIZ HAMSH 5| BH2e
EN7 M2 ol o] Zutet HIO|HE S7E 4 =Xk 2HQIstD), 2H2to| thA=
HE 7|SO0[HA o THAQ] FHO|| CHSt ZHE MSStCt.

=l IEQEHAE Sl Z

BiE ZZ9| 2X|= OfE! QISR et
Tzt Ljgo| Hetde ¥

a0}

W Xtzet AT FEE GitHubZ 3/Y M= 2tk S2|X| b=t ¢ H|0JE 2|
EXot 2| 2ty 8l dd 2tE S dYelr) S £ §l= Atz = 7 Ho|E L "2
EXt=Z CiA|StE| QI xHed Hel7t HEtEIths HE HEAISIT A4 2ot 2=

e |4
4 hu
St
1z
m
ofl
jels
inl
rr
10
a8
10
oy
0l
ro
oy
AL
rot
inl

ofofe| x4 =

AT SAIS WA a2 HED ES 2T BH M2BICH A2 M 0|0|X|S
D5 SRICHE 0f Zo| Al U UK MECH XS M AT ARo| 2
LSHOIE CHS WSOl AP £ UTH A AN HD SOl HAS 7|25
QAEARTE 2 IS ThA BHS 4 At

3E dE= EE0| 5712 Hel= 2do|ct

NEA0| BHS HS 2 ARH0| Ol 4 QU=vt TR Fshat v|Lo| 2A2tElof
SUETF. S HHETH O HUOIN LIRHET EQ% ATHE of HALZ LS},
SHAP} BIHOIE R 4 ek o] BP0 AN TiUD M it 3 MFoR
B2t 4 Ql0fof Bk,

St ApRE Ol2{3t HELY| BiZS MBITH oHX|9 =22 QIBWCHD SF HEAT
AECZ F2 MAS = 2 ofLich AToIM HAIS HES Aol s

180



=

=

Stx|

¥t obxl ZHgof|
b
[=]

oF M7
o}
Hot &2

=

[=]
HE EH2tRKo BAl EE

rl

AE

Hl

C}. of #42| Ofx|
22X B B TISHH HEXHS oj0|

3

?7t =BT,

-
o

=2
—

A
1t A== CHOlH|

A
LH{ I 7|

=x

H A2t
19
1=

o

2 SHAIE 2ot
7

=

—

SoH BtE= =Lt
= AI_

=

[

efolsty| gLt R E= 7

DZHMES O M2
Xtz Ol A T

H

—_

FAll
I+

M2 CHE 77t

—

[

10] OfL|C}, HAH 21t7t of
gtk Mz CHE SF &40

OFA
ST

t

-
o
—

NRE 52171 9]

—

[

ol B
R0t

o
=10

B
J

KA

| 7H4=ELCt

q

7tstd AAFSHH

=N
= T

AEOIA A 2ot Xz o A

=

[

At

=
Otx[atoz =2 HAS o

HHP O o

ol

ol
BN

i

181



HlofA Fof A= XFL £ At I XS ZEQ ZM 8 XS3te| Aefez
t

a
$71= 50| H7IMQI RX|H4 5248 BHECY,

HTML ¢ =75 HZ 7| S} S| bY 2 SkCt

2 27X AZelr}, &2 5t ?I Lt Qi TO|X|E 2USE|
=L £ 7152 10122 YE HEOIH SE20ITt. M

7|5E HO| ME= AELHHF O 2717} 0| X[=X| 7t SROILY.

cHA| okSojof g 3A

27 2= 70| U= Issue

T ) Hatix| ot =xE 70l

HE HE USO[ U= PR

A Mz ah Aozt &Rl C

S A S5 =elot Pages F4

t=2 Ef 12} Release &

A& 2HH|
HEHE @1 O\ HE HES THECH HES MEfT otHI MM HEO| A
HFP{O{OF $ICH 2 SHHOIME LHES S £ UO{OF BTt AS ShHnt AT

¢tAIE READMEO] M =Ct.

A B7Het Pages B7H Fo| I} ol2int I2nt SAoA HIL T HOIHHot KA
SHIS SOIBTE &S I LISTH ALGOIH HEHS FY 4 QIrt

182



Fgt ¢50M ZHE olof E0l= UH

chA| HZ FHIEQIJIE

Issue 25N F|HES| 2t R
T I Hatix|ot SXE 7ol

PR M= Autet MH| HE WY

Cl Mot ZAtet Ao Aol el
HHZC Aol FA0 MR HE S&
Release R0t A T S|

x| dE2 =M

27 E CIA| =Lt Files changeddlA] 2| Hio| mAZ A=Cf MY ZAHS HHHY
2 olHI F|HE XA SfQIDICt Xt HAE SRISHK| 2ot Helx HM=Ct &

Flofl= HHE FA00M St 22 7| 5S 2elettt.

AAQL AIO|EV} CIE2H

0= 7{SI0| BHERE=X|RE =0 CHE EAMX|LE U HIEZE 20 JAS 4 ALt 22t
ECeF F=et A= =eleltt, F=Tt SiCh= O|RE HIE EXNE AMEX =%

A2t CHESHX| b=Ct

OfH Tl M &M= BUE o 7HX| S UECH Al oL BFQIX] HA He|QIX| HE
Ch7|QIX] ZFetet 3 2lols F0|= OhE IssueE USH SHE0| HH| ez
HZEICE

HME FA0 HOX| oh=Ct 27 HAN HE N Al HTQ| HES ZOH LIS CHA|
o
o

183



FE 45 18.1 | HIES0| ofl =Y 7 2+

=

. lesson-labOil EE CtA| ©7| IssueE BH=CL.
. feature/answer-toggle EZHX| 0| A L SIBtLL,

DS} 7[R =0t Kt Bieiof A Bolsit,

PRQ| Files changed?t At 23E ¢ =LCt.

2
3
4. AM AT EE 7| SOl SHA| 2Bt
5.P
6. el = PagesOlM Z2 7|53 CHA| =eletrt,
7

M T EfT9 EE| A Y S AfYelrt

= s 2A

FAg EY=TL Issue®| 7|cH At
0| HHY A =T} PR2| diff

YTt A L AR 2

O{C| M =7} B A0 HH

A IHSHH of A SH=Tt

1t

Revert@} RHH = 7| <l

Flasta A 71=0]

k|0l A HALE

=1
>
H1
i
oy
|'>
[>
-1>
0
0x
OR
_|"__|
L5
H
0x ﬂJ|ll|
O
mjo
r

‘s;ro_lzrcr £|Al Push®| HIE 242 oiset Hale X
o ekt

184




olct

Jlo
4|

10
B0

t

=

joll
M
--—

rd

30
oF
ol
Kk
<k

]|
R4

1l

Okl

J4

uin

Sstof| Fofet

4 Qlofof Bict. &}

F

o =25

2
=

ol
=
L3

.

ar

™

N

Ki

o

—_

-

Tol0
<0

oo

X

<0
Kr

o

9|9}

AEX}

10
ud
B0
Ok

t

| X}7] SALLE XS HAtet HE 37| Mgt S& WAt HE

o4 7Hx|

13

joll
od

77t &

]|
R4

=7h

OftH X}0| o}

P O{CI7HK| Bl E 3 & A=t 2SRt HF O =

.
[¢]

7t A4

i

ol
I

o &H| A AE0]= AMH|

tCt 8471

pN|
]

=0 80| F7t2 ERD

pru
=

ool Stet

Jod
il ]

o2t wCHet BANK]

e[ =7t

e o o Ly

t

XL FolM 2

H

0

o

185



%0

.

——

rd
1ok
|
ol
8r

S
=

EMeE A Al

°
—

|

READMER} 2tA =
=2 X2t Base 2fLf

=
=

HZ YOl ARIOtCH CH=CE

0y

HEJlel &

7t oftH HEH= E[SO0t7tOF

7h SR HHO e 22 ZatE HE=ETL

—

—

t

2910| bt

|
o

il
S

iy

I

M
o

Klo

40
3l

st o

=

=

Ch =+

M=
=

Ct.

b

I XIFa 7te 224 th7|g X™E

=Jsty| ol 2

i

ol 3t

Ul

1. QEXI7t Issuelt 2tF =H

Act.

o

=

8l Draft PR
186

i

[

.
O:

EDAIF|IT E

=

2. TR Eai K[ o[ M

3.HEXZL A

4.Cl
5. HHE



oote

I_’F_
S

Klo

~a

_|_I

_ " r

N I [J) -

Yo T2

ol F oy 2w

o > + ==

™ - &£ ¢ = X
o T S N
o 3 = @ O o
KU TR - N -
8 ull = R ®r =
L x ¢ ¥ 0 X
(L = oc u o m
KM orl O Ko | |
=

e

Kk [ no no no [
<k ol 13 Klo el B2

2]

e

b SRIet 57 7Hs580| SRItCL AFE5HA|
]

tHub&

i
187

G

A=

o
PDFZF HSHH M +H H| W7t 0242 5= QICH MarkdownO|Lt HTML

—

—

71 [R84] [R85] [R86]

I.

XtSsto| =20t A

==

QL Xtz ot 2 el S L=t

=Y A=z




MarkdownOf] 41 M 7|

Of2l Ol Al= GitHub MarkdownOl|Al £=412 EA|SH= 212 2HO|Ct 4] #HIHE
GitHub7t XIIsts 2A Suoll A Stelsict, 2lolo] 22 HTMLY 0] ZES 4
Zoto 2 HIEE ATIo| M7|X[= =L},

[y —

=2
=

ot Ho| Zo|7b sasel MAZHO| Eol= $at2$Ct.
$$

= \frac{1}{3}Bh
$$

Mermaid2 S Md
otz LIS Markdown?| mermaid ZE 1HO 2 d=C},

flowchart TD

A[ZH MAI] --> B[ EF]
B --> C{&7I 2747 2astit}
C -->|6l| B

C -->|ofL2] D[EZ 3R]

ot 0|52t Ha-of HEXME o|F| M 200 EX| b=0h. 7t 22 FZRE HSTIL.

[y

Markdown 2ot #HZ Z1et PDF =42 MZ CHE EHOI|CH $Alnt
Clojo{azHo| oA Z 2o CIE Het =30 Zatob Z2tE £ Qo Ax|
SHHO| AL S SpHIF THUOf| A ZHIBtTY,

A2 ER 2t J|E

=4 9| =%t 7| = et EHHEO0| HOol=Tt
Mermaid EHA|2F St E T} 2o|0|2F STt
IE oA SAe Al xHg dHHE=t
PDF st a2 @37t st
DN PRPSE HZ Hlet ®MZE =Xt 2Tt

188



7|1Estt. = F mainO| HH|H sho| = ofLliet

=

=

of AHEE 72U0|Lt Tag

ojn

H

a.
O]

AMESIHEE =X Mt ot Xtz

AED 2H FHE Y22 Z2 A= IHEHSHA|

o

=

.
OfLI2t sH440] OfCiofM @
=

ot

C
—

k

—

I
N MELA0| FX| b=t 2hH| MEAL SIH ofFet

2, spa
Ch @At Mg

ot

I.

.
o
(==}

k=3
=

=
g AEe FH2 7|5 U R FHX|X| Y=Lt M2 E= SH4o|

README.md
docs/lesson.md

M2 THE =IStCt. GitHub Classroom
A& 183 | WAPICIA & A= XtE 7

221 7|1E ®ME O|X= SS

ax|eL el | BAH|

xz| 7|

0
rl

Jod
Jjo

~
Ho

assets/

S5 HHE PDFL HTML
Cf.

b

ot
189

o
|_

=

st
3. HHE Xh27F o= A SO M LEREE=X] 7|

X

| —

—

index.html

Releases
1. docs/lesson.md0i| =413t Mermaid 0| K| E ZH&IStCt,

2. GitHub SHHO|A = Cf EA|E



5. 708 S| AL IssueZ Ht1 £ 2 PRE HESICE,

Classrooms 12{& uj

GitHub Classroom2 7{Qlzt O & 1|t WAl CHAIEE S2 NM3ots € U
SSACH O] XMo| Z7 of|H| MEAE OCHE sh MA 2ta| HAZ ME 2 OfLCH,
7|2 Aot shdo] M2 drAN HEE S0 Hele 23t MM S WA MA Bt
WAL 3SHARL J|E
MY Cqo| HAD ME BN ™t X2 HES HZSICH &o{Xt JHOI™EQF A
IXt2E 37 BE XMEL0 MK =Ct H7 Z1E HEE £ Y= 371 oxet
I AMBH KR E 282 ™tot
2ol 2| S MELA0 A AZE 22|H F7L AR EA SHotD B ESH = 22
2719 0| &2t WIlCt =S 2ut J2lI9| M| HE 2o|MAE BHolst KA
x4 Heks| QB

190



S FASH| Tol| #A MLt HHMX|E ehQIstet. of2fel FILED BRANCHS

COMMIT-ID= &H| {22 HiCt Z20f| SH0| U H QI BHTY,

=5 g
ALER =HOI git status -sb
SIx| Hatk| git branch

--show-current

HH F=A git remote -v

0| AH|O|E Xto] git diff

CHe 71819] Xto git diff --staged

o =7t git add FILE

U HAHDE T} gitadd -p

2= git commit -m 'd&'

A "HE AN git fetch origin

AoRTEY git pull --ff-only

WIEEENN| git switch -c BRANCH

H#x ols git switch BRANCH

X Push git push -u origin
BRANCH

745! 2z git log --graph --oneline
--all

191

HE

3.2

3.2

3.3H

424

424

428

424"

424"

447

4.47%

513

513

4.4%

6.3



=5 b ek
EdIIE git show COMMIT-ID 6.3

xte Alstel Be 2E

git status

git branch --show-current

git fetch origin

# HZAO| ¢l mainOflA AJEFE

git switch main

git pull --ff-only

git switch -c feature/NEXT-TOPIC
o|o| T Fol xed HaliX|7t QUCHH 9| REIOZ M HUMKX|IE A4 0HEX| =L}, ¢ix|
Eo| MeEfet S0l A AlEH 2|XIE FBtt.

192




mjo

=7 e uiRs o] CH2Ct BAS Hels T Holg BEE Uy
231} AR 2 K| A A5BHR| S,

o — =

=% CE R

AHO|H FA git restore --staged FILE ~ 6.1H
HE 7] git restore FILE 6.1
SR AU F& git revert COMMIT-ID 6.1
REY S git reflog 6.1%
57 0|5 BHE7| git branch rescue/name  6.1%
COMMIT-ID
Merge & git merge --abort 513
Rebase #|& git rebase --abort 5.2H
Cherry-pick ¥ & git cherry-pick --abort 528"
ZA| 7& =ol git check-ignore -v FILE 6.2%
QIZ el gh auth status 41%
&zl Issue ghissue list 17.1%°
@2l PR gh prlist 17.14°
Bx PR A gh pr checks 1718
A =5 gh run list 17.14°
Am 23 gh run view RUN-ID 17.1%

--log-failed

193



= 2 HZE H
HE X Z[ git worktree list 16.24

e H ge
git status
git diff --check
git diff --staged
gh pr checks

gh pr diff

Zt HE2 2t o] ChELCE 2Z Index?t H[O| A0 PRO= Bl E HZAO|
== ALt FH| PR XHO[= PR 2HHO|LL gh pr diff2 =Lt

njo

ol
PN

194



=M ol Z AFH 1

QLRE7FLHH 2EF AR|SHALL BH S8 SO0IX| Sh=Ch HAIXIQE oAl 2{X|<F Hod
=7

34 st #el H =l

not a git repository CHE ZC0lM A pwdet EH 2=
repository not found AR EE MRS remote®t 215 A X
Authentication failed HEREQSEEDE HTTPS?t SSH 1 &
Permission denied SSH 7| A& 2| ssh-Tet S5 7|
publickey

remote origin already HAEd 5= git remote -v
exists

non-fast-forward A M Al fetchet log

no upstream branch R EH A els push -ut branch -vv
src refspec main does HAUS E=0|E RF loget branch

not match

ool R Z o e 1A 2 oY 6.28 37| 7|1
2ol 7{5l0] oF H Push ™ & HEHX] Xt & ehX|et log

195



[l

Q5 IS HESHH T MEAE PublicRz HHRX| @b=Ct. 2
C

196




SR 312 AFH 2

Sgtat xpSstet tiE 25|

=A
S o

-

detached HEAD

o

REY =7t

2 HAHAIS T |
Actions IIU S R &3S
Actions Hst HE
Pages 404

CSSet &k ok H el

.gitignoreZt ot HEl

PDFet 12 diff7t 91

=
olr
rek
o
re

Ot
1
=cl)=|-
Y
=
o
il

°
£
[m
4r
Ju
kA
rir
o
ol
rE

B2 tAZEX 2H|

>

LEE P LERH

(i)

ZEQHHYE AA FH|

ZEF2ojAER

HFO| 42| H] 1 otA|

197

X

A

J-“.‘-'

status@t diff --check
commit E£= stash ZE

MEXZ2 HE

onzt AAHO|E

checkoutzt =4 £

permissionset =] H

index.htmlzt I 7|2

git [s-files FILE

g HEN L =7



CHAl st T

=
=

Mot =Xt

-
[=]
.

uj
od

Ct. 2+ PRf HiZE 279 o|FEY

198



O AFH 1

odo

o|oj

01

Version control

01

Repository

10

Working tree

10

Index f£= Stage

16

oiY HEier 22 EAE

7t217|

Commit

=715

16

CommitID EE= OID

04

AHUE 7t2)7|H 0| St

Branch

=S 712171 16

e 7|

HEAD

16

Detached HEAD

<0

jol

zl

X

09

Remote

n

09

Tr
orl
i
Thi

{0

Clonemf &

origin

bl

11219

ol
u[i]

’r
Kk

upstream

Il

10
T
o
il d!
N

HK
opn

oH

09

222 =X

Clone

199



gof o] e

Fetch AAMHE 222 11
7}X197|

Pull N HAS 2L 11
Egtsty|

Push 2 oY FXE 11

2z{oz wLy7|

Fork GitHubOf|A £2/3H 19
0|07t= ME A AHE

Diff 5 AMEH AtO|2] XtO| 10
Merge base Fo|He 38 RYIIE 16
Conflict tso =2 AHSHK| Rot 12
s s
g2
upstreamO|2t= ¥ EH2 A8 X7t 20|= O|S0|Ct 2B K[| upstream HH 2
7202 Hlwstn S =X CHAS SoiCh 22 Ho{7F o 22 S

7}2|7| K| = oF=C}.

- Lo L—

200



O AR 2

odo
<0

=
{o

o|oj

Pull request EE= PR

04

Base

Head

17

Mot 7ot 2 J|=

=
e

Issue

@17

=l
—

Issue®t PRO| #|=! 1}

27|

Project

20

Ruleset

e

21

ol

ol
RO

B
K

~a

bl
<0

CODEOWNERS

23

=
=]

ol2{ x|l of

EX
=

Tag

23

EHZD 7|5t BH 2 QFLH o mhed

Release

T 37
Bl 10

Cl

Actions2| Xt

Workflow

RunnerOf| A &%

Job

Runner

Artifact

27

=
-

FAl 2= istioF st

{0
pa|

.I

ot

Secret

S
all

201



oIDC AHEH MAS HIECZ B 28
AHAS dh= A g

Rebase CI2 7|F 2ol 78IS CHA| 13
N
1o

Revert g HE S M B R 14
=

Reflog BHEX0EIIE 14

Lease Ao o4 MENE 31
AArst= =4

H| 51X 2 CHE Zat

Revert= 7|1Z HUE X|RX| =L} Reset2 MEASH RO 2} EZEQL Indext
Y TS HRELCL Rebase:s 78IS CHA| REECE Of HES SR=X|L20 ofH
HEHE EEHOF St=X| HA 2E 4= AO{OF BHCL

202



Xt Hel A oS A0

15 1-4% 2l PRI} 22 H1

2% 4-8% S o2 2Rt EE
3F 10-14% Pages®t CI2t Hot M
VES 9-18% g H4E50 2F 24

OF

P ShE AlZha ZEof et L Tt MEJH EE MERE ZF 48 2e=
.7

AlZ |
AL 7|20 M 25| dlfe &S ChAl &3t LIHX| = 10| 2= P49 2 0]0{Zict.

£Q

-

g MEsHs Algfel 2|x B2

012 02—>03—=-04—>05—06—>10— 11— 14 = 22 — 18.1&E =XME
TIgstot, Mx|of 20| QoM 1-2% 14 10.1H 9| ¢l M&SEE St}

JHet Aelo] Q)= AjRto] HA HE

16 > 18 —20—>25—27—>28—>30—>31—>33—>36—>38 — 18.2E =M & I
HES N0 BYS Lot et 571 4F0| FLHH 2 T3 ChAl =0

Ot= 80| R 2 Bfol &S 7| =ttt s 2% Issueot ZESH PRI HIE 1
2E]

@)
on
i

H

0
2o
Ral
=
10
Lot
o> o
H

(m [
Il
o
o
_\g
rm
0o

203



= EM 3 o] Mol M S FEH AL MZR s A=t £ I|E
&2 2026'F 10 240|LC}. GitHub #TH0[A 0|0 2 R X2 = H T
201 7|22 |RXISHH 2 HE Y2 T Xte=2 22t =29
2= e E2ah ab| 5L AIE S| |0l M S AfetCt,

ne rjo
)

[S12] Dabbish 2| / 2012

Social Coding in GitHub: Transparency and Collaboration in an Open
Software  Repository.  ACM csew /0 1277-1286 /DOl
10.1145/2145204.2145396.

8 9l B JAI LT BY / FAte| =2 AV Y HIR Y3,

HO

https://www.lauradabbish.com/social-coding-1

[S13] Bacchelli¢t Bird / 2013

Expectations Outcomes and Challenges of Modern Code Review. ICSE / DOI
10.1109/ICSE.2013.6606617.

28 wel: 2 2R oot X|4 HEL,

=o OoT —_

https://www.microsoft.com/en-us/research/publication/expectations-outcomes-and-
challenges-of-modern-code-review/

[S14] Kalliamvakou 2| / 2014

The Promises and Perils of Mining GitHub. MSR / 92-101 / DOI
10.1145/2597073.2597074.

28 el MY Hlo[E et 2 X[ & 849 Bt .

https://kblincoe.github.io/publications/2014_MSR_Promises_Perils.pdf

[S15] Vasilescu 2] / 2015

Continuous Integration in a Social-Coding World: Empirical Evidence from
GitHub. ICSME 2014 =22| £H Z71£ / arXiv 1512.01862.

28 9l 7]0f AT XS UE Mo BA H7,

204


https://www.lauradabbish.com/social-coding-1
https://www.microsoft.com/en-us/research/publication/expectations-outcomes-and-challenges-of-modern-code-review/
https://www.microsoft.com/en-us/research/publication/expectations-outcomes-and-challenges-of-modern-code-review/
https://kblincoe.github.io/publications/2014_MSR_Promises_Perils.pdf

https://arxiv.org/abs/1512.01862

[S16] Fares 2| / 2026

Unpacking Security Scanners for GitHub Actions Workflows. arXiv Z2[ZZIE
/2601.14455.

28 He: 2o HA =7 E oot K| 0],

https://arxiv.org/abs/2601.14455

[S23] Nugroho?} Hata % Matsumoto / 2019

How Different Are Different diff Algorithms in Git?. Empirical Software
Engineering / DOI 10.1007/s10664-019-09772-z / arXiv 37 &.

22 H: MEfSt Java TZHE|M diff X D2|S0 HEHA

il

o 2ol 2.

el

https://arxiv.org/abs/1902.02467

FR7182A

[TO1] Git H|9] &=2] 71X

https://git-scm.com/book/en/v2/Git-Internals-Git-Objects

[T02] Git &%} 217 =7

https://git-scm.com/book/en/v2/Git-Internals-Git-References

[T03] git diffe] H|= 7|=

https://git-scm.com/docs/git-diff

[T04] git resete| ZEQ} HZ Xt

https://git-scm.com/docs/git-reset

[TO5] reflog®t Btz

https://git-scm.com/docs/git-reflog

205


https://arxiv.org/abs/1512.01862
https://arxiv.org/abs/2601.14455
https://arxiv.org/abs/1902.02467
https://git-scm.com/book/en/v2/Git-Internals-Git-Objects
https://git-scm.com/book/en/v2/Git-Internals-Git-References
https://git-scm.com/docs/git-diff
https://git-scm.com/docs/git-reset
https://git-scm.com/docs/git-reflog

[T06] pull_request_target2| Mz| AA|} #xH H

https://docs.github.com/en/actions/reference/security/securely-using-pull_request_t
arget

[TO7] Actions®| QtH st A28} SHA 1™

https://docs.github.com/en/actions/reference/security/secure-use

[TO8] SLSA 1.2 23X A

https://slsa.dev/spec/v1.2/

[T09] git push&l force-with-lease?| 7|CiZ}

https://git-scm.com/docs/git-push

[T10] Merge queue®| ZAI2} O[HIE

https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-re
pository/configuring-pull-request-merges/managing-a-merge-queue

[T11] git fetchet ¥ FH &=

https://git-scm.com/docs/git-fetch

[T18] git ls-files2t O|HE QIEIA CHA|

https://git-scm.com/docs/git-ls-files

[T19] git rev-listet {2 ZEte| vl

https://git-scm.com/docs/git-rev-list

[T20] git update-refe} 7|ch$t o H Zte| stol

https://git-scm.com/docs/git-update-ref

[T21] gitattributes?t EHIE M3}

https://git-scm.com/docs/gitattributes

206


https://docs.github.com/en/actions/reference/security/securely-using-pull_request_target
https://docs.github.com/en/actions/reference/security/securely-using-pull_request_target
https://docs.github.com/en/actions/reference/security/secure-use
https://slsa.dev/spec/v1.2/
https://git-scm.com/docs/git-push
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/configuring-pull-request-merges/managing-a-merge-queue
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/configuring-pull-request-merges/managing-a-merge-queue
https://git-scm.com/docs/git-fetch
https://git-scm.com/docs/git-ls-files
https://git-scm.com/docs/git-rev-list
https://git-scm.com/docs/git-update-ref
https://git-scm.com/docs/gitattributes

[T22] git clone2| 0|3 Zlo|2t £ & £H|

https://git-scm.com/docs/git-clone

[T23] git range-diffe} THX| AIE H|

https://git-scm.com/docs/git-range-diff

[T24] git bundle®} £& % 52 22

https://git-scm.com/docs/git-bundle

[T25] GitHub Actions OIDC2| 2&j|la} AlHx}

https://docs.github.com/en/actions/reference/security/oidc

[T26] GitHub Actions 2|=M FHA|2] Helet 7]
https://docs.github.com/en/actions/reference/workflows-and-actions/dependency-ca
ching

[T27] GitHub OIE|HE ZHe| 71

https://docs.github.com/en/actions/concepts/security/artifact-attestations

[T28] GitHub REST APIS| =715 @K1t T & 22|
https://docs.github.com/en/rest/using-the-rest-api/best-practices-for-using-the-rest-
api

[T29] GitHub Webhooke| ZiZEnt Mg Al

https://docs.github.com/en/webhooks/using-webhooks/best-practices-for-using-web
hooks

[T38] git cat-filezt Zx|o] Etd S LHE

https://git-scm.com/docs/git-cat-file

[T39] git gcot =EE 4~ Gl= Z4H|e] Ha|

https://git-scm.com/docs/git-gc

207


https://git-scm.com/docs/git-clone
https://git-scm.com/docs/git-range-diff
https://git-scm.com/docs/git-bundle
https://docs.github.com/en/actions/reference/security/oidc
https://docs.github.com/en/actions/reference/workflows-and-actions/dependency-caching
https://docs.github.com/en/actions/reference/workflows-and-actions/dependency-caching
https://docs.github.com/en/actions/concepts/security/artifact-attestations
https://docs.github.com/en/rest/using-the-rest-api/best-practices-for-using-the-rest-api
https://docs.github.com/en/rest/using-the-rest-api/best-practices-for-using-the-rest-api
https://docs.github.com/en/webhooks/using-webhooks/best-practices-for-using-webhooks
https://docs.github.com/en/webhooks/using-webhooks/best-practices-for-using-webhooks
https://git-scm.com/docs/git-cat-file
https://git-scm.com/docs/git-gc

[T40] GitHub ruleset®] M He|o} 3! At
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-re
pository/managing-rulesets/about-rulesets

[T41] Dev Container HEFH|O|E{2} &3 THA|
https://github.com/devcontainers/spec/blob/main/docs/specs/devcontainerjson-refe
rence.md

[T42] ¥ 7tset WEe| "ol

https://reproducible-builds.org/docs/definition/

Al

FHE 34

ORI

M

Ho

[RO1] GitHub Hello World

https://docs.github.com/en/get-started/using-github/hello-world

[RO2] Git M|t x7| ¥H

https://docs.github.com/en/get-started/git-basics/set-up-git

[RO3] 7Ol AMA EZ 2|

https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/m
anaging-your-personal-access-tokens

[RO4] AIE2 HIO|E B=

https://docs.github.com/en/authentication/keeping-your-account-and-data-secure

[RO5] X ZrA0fl o =7}

https://docs.github.com/en/repositories/working-with-files/managing-files/adding-a-f
ile-to-a-repository

[RO6] PR '8} &4

https://docs.github.com/en/pull-requests/reference/pull-request-merges

208


https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/managing-rulesets/about-rulesets
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/managing-rulesets/about-rulesets
https://github.com/devcontainers/spec/blob/main/docs/specs/devcontainerjson-reference.md
https://github.com/devcontainers/spec/blob/main/docs/specs/devcontainerjson-reference.md
https://reproducible-builds.org/docs/definition/
https://docs.github.com/en/get-started/using-github/hello-world
https://docs.github.com/en/get-started/git-basics/set-up-git
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/managing-your-personal-access-tokens
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/managing-your-personal-access-tokens
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure
https://docs.github.com/en/repositories/working-with-files/managing-files/adding-a-file-to-a-repository
https://docs.github.com/en/repositories/working-with-files/managing-files/adding-a-file-to-a-repository
https://docs.github.com/en/pull-requests/reference/pull-request-merges

[RO7] Markdown 7|2 2

https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writin
g-and-formatting-on-github/basic-writing-and-formatting-syntax

[RO8] GitHub Desktop A%

https://docs.github.com/en/desktop/overview/getting-started-with-github-desktop

[RO9] GitHub CLI 2I&

https://cli.github.com/manual/gh_auth_login

[R10] Git HHo| S HX

https://git-scm.com/docs

[R11] git push®l force-with-lease

https://git-scm.com/docs/git-push

[R12] git rebase

https://git-scm.com/docs/git-rebase

[R13] git stash

https://git-scm.com/docs/git-stash

[R14] git restore

https://git-scm.com/docs/git-restore

[R15] git reset

https://git-scm.com/docs/git-reset

[R16] git revert

https://git-scm.com/docs/git-revert

[R17] git reflog

https://git-scm.com/docs/git-reflog

209


https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax
https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax
https://docs.github.com/en/desktop/overview/getting-started-with-github-desktop
https://cli.github.com/manual/gh_auth_login
https://git-scm.com/docs
https://git-scm.com/docs/git-push
https://git-scm.com/docs/git-rebase
https://git-scm.com/docs/git-stash
https://git-scm.com/docs/git-restore
https://git-scm.com/docs/git-reset
https://git-scm.com/docs/git-revert
https://git-scm.com/docs/git-reflog

[R18] gitignore X!

https://git-scm.com/docs/gitignore

[R19] GitHub®2| 2 m H|st
https://docs.github.com/en/repositories/working-with-files/managing-large-files/abo
ut-large-files-on-github

[R20] Git LFS 7H
https://docs.github.com/en/repositories/working-with-files/managing-large-files/abo
ut-git-large-file-storage

[R21] Pro Gite| Z4K| 4

https://git-scm.com/book/en/v2/Git-Internals-Git-Objects

[R22] Projects 7H4
https://docs.github.com/en/issues/planning-and-tracking-with-projects/learning-abo
ut-projects/about-projects

[R23] PRz} Issue HZE
https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/linkin
g-a-pull-request-to-an-issue

[R24] PR 2|5 7Hd

https://docs.github.com/en/pull-requests/reference/pull-request-reviews

[R25] Fork BIE7|

https://docs.github.com/en/pull-requests/how-tos/work-with-forks/fork-a-repo

[R26] M{&4 o[ M A

https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-fea
tures/customizing-your-repository/licensing-a-repository

210


https://git-scm.com/docs/gitignore
https://docs.github.com/en/repositories/working-with-files/managing-large-files/about-large-files-on-github
https://docs.github.com/en/repositories/working-with-files/managing-large-files/about-large-files-on-github
https://docs.github.com/en/repositories/working-with-files/managing-large-files/about-git-large-file-storage
https://docs.github.com/en/repositories/working-with-files/managing-large-files/about-git-large-file-storage
https://git-scm.com/book/en/v2/Git-Internals-Git-Objects
https://docs.github.com/en/issues/planning-and-tracking-with-projects/learning-about-projects/about-projects
https://docs.github.com/en/issues/planning-and-tracking-with-projects/learning-about-projects/about-projects
https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/linking-a-pull-request-to-an-issue
https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/linking-a-pull-request-to-an-issue
https://docs.github.com/en/pull-requests/reference/pull-request-reviews
https://docs.github.com/en/pull-requests/how-tos/work-with-forks/fork-a-repo
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/customizing-your-repository/licensing-a-repository
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/customizing-your-repository/licensing-a-repository

[R27] T4 HZ 22
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-fea
tures/managing-repository-settings/managing-teams-and-people-with-access-to-you
r-repository

[R28] Rulesets 7H3 1} H| =2 H2

https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-re
pository/managing-rulesets/about-rulesets

[R29] CODEOWNERS

https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-fea
tures/customizing-your-repository/about-code-owners

[R30] GitHub Pages A|%t

https://docs.github.com/en/pages/quickstart

[R31] Pages2| 0|2 H|t
https://docs.github.com/en/pages/getting-started-with-github-pages/github-pages-li

mits

[R32] Releases 74

https://docs.github.com/en/repositories/releasing-projects-on-github/about-releases

[R33] gh release create

https://cli.github.com/manual/gh_release_create

[R34] github.dev & TZ &

https://docs.github.com/en/codespaces/the-githubdev-web-based-editor

[R35] Codespaces At22kn} ZH|

https://docs.github.com/en/billing/managing-billing-for-github-codespaces/about-bil
ling-for-github-codespaces

211


https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/managing-repository-settings/managing-teams-and-people-with-access-to-your-repository
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/managing-repository-settings/managing-teams-and-people-with-access-to-your-repository
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/managing-repository-settings/managing-teams-and-people-with-access-to-your-repository
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/managing-rulesets/about-rulesets
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/managing-rulesets/about-rulesets
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/customizing-your-repository/about-code-owners
https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/customizing-your-repository/about-code-owners
https://docs.github.com/en/pages/quickstart
https://docs.github.com/en/pages/getting-started-with-github-pages/github-pages-limits
https://docs.github.com/en/pages/getting-started-with-github-pages/github-pages-limits
https://docs.github.com/en/repositories/releasing-projects-on-github/about-releases
https://cli.github.com/manual/gh_release_create
https://docs.github.com/en/codespaces/the-githubdev-web-based-editor
https://docs.github.com/en/billing/managing-billing-for-github-codespaces/about-billing-for-github-codespaces
https://docs.github.com/en/billing/managing-billing-for-github-codespaces/about-billing-for-github-codespaces

[R36] Copilot Q| Y= Al

https://docs.github.com/en/copilot/responsible-use/copilot-code-completion

[R37] Actions Workflow &

https://docs.github.com/en/actions/reference/workflows-and-actions/workflow-synt
ax

[R38] actions/checkout 24! X ZtA

https://github.com/actions/checkout

[R39] actions/setup-python 34! {{&E A

https://github.com/actions/setup-python

[R40] 2I=M FHA|
https://docs.github.com/en/actions/reference/workflows-and-actions/dependency-ca

ching

[R41] Workflow Artifact 22

https://docs.github.com/en/actions/tutorials/store-and-share-data

[R42] GITHUB_TOKEN &gt

https://docs.github.com/en/actions/reference/authentication-in-a-workflow

[R43] Actions StXSH ALE

https://docs.github.com/en/actions/reference/security/secure-use

[R44] Actions®| OIDC

https://docs.github.com/en/actions/concepts/security/openid-connect

[R45] HHE 2} Environment 2%

https://docs.github.com/en/actions/reference/workflows-and-actions/deployments-a
nd-environments

212


https://docs.github.com/en/copilot/responsible-use/copilot-code-completion
https://docs.github.com/en/actions/reference/workflows-and-actions/workflow-syntax
https://docs.github.com/en/actions/reference/workflows-and-actions/workflow-syntax
https://github.com/actions/checkout
https://github.com/actions/setup-python
https://docs.github.com/en/actions/reference/workflows-and-actions/dependency-caching
https://docs.github.com/en/actions/reference/workflows-and-actions/dependency-caching
https://docs.github.com/en/actions/tutorials/store-and-share-data
https://docs.github.com/en/actions/reference/authentication-in-a-workflow
https://docs.github.com/en/actions/reference/security/secure-use
https://docs.github.com/en/actions/concepts/security/openid-connect
https://docs.github.com/en/actions/reference/workflows-and-actions/deployments-and-environments
https://docs.github.com/en/actions/reference/workflows-and-actions/deployments-and-environments

[R46] Dependabot ¥H %=X

https://docs.github.com/en/code-security/reference/supply-chain-security/dependab
ot-options-reference

[R47] Code scanning 7i'd

https://docs.github.com/en/code-security/concepts/code-scanning/code-scanning

[R48] Secret scanning 74

https://docs.github.com/en/code-security/concepts/secret-security/secret-scanning

[R49] 2IZ MK W72t 7] 2|4
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/r

emoving-sensitive-data-from-a-repository

[R50] gh pr create

https://cli.github.com/manual/gh_pr_create

[R51] Issue®}l PR Z4M

https://docs.github.com/en/search-github/searching-on-github/searching-issues-and-
pull-requests

[R52] REST API H|0] X|L{|0| M

https://docs.github.com/en/rest/using-the-rest-api/using-pagination-in-the-rest-api

[R53] Webhook M ZHZ

https://docs.github.com/en/webhooks/using-webhooks/validating-webhook-deliveri
es

[R54] GitHub App 7i'd

https://docs.github.com/en/apps/creating-github-apps/about-creating-github-apps/a
bout-creating-github-apps

[R55] git worktree

https://git-scm.com/docs/git-worktree

213


https://docs.github.com/en/code-security/reference/supply-chain-security/dependabot-options-reference
https://docs.github.com/en/code-security/reference/supply-chain-security/dependabot-options-reference
https://docs.github.com/en/code-security/concepts/code-scanning/code-scanning
https://docs.github.com/en/code-security/concepts/secret-security/secret-scanning
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/removing-sensitive-data-from-a-repository
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/removing-sensitive-data-from-a-repository
https://cli.github.com/manual/gh_pr_create
https://docs.github.com/en/search-github/searching-on-github/searching-issues-and-pull-requests
https://docs.github.com/en/search-github/searching-on-github/searching-issues-and-pull-requests
https://docs.github.com/en/rest/using-the-rest-api/using-pagination-in-the-rest-api
https://docs.github.com/en/webhooks/using-webhooks/validating-webhook-deliveries
https://docs.github.com/en/webhooks/using-webhooks/validating-webhook-deliveries
https://docs.github.com/en/apps/creating-github-apps/about-creating-github-apps/about-creating-github-apps
https://docs.github.com/en/apps/creating-github-apps/about-creating-github-apps/about-creating-github-apps
https://git-scm.com/docs/git-worktree

[R56] git bisect

https://git-scm.com/docs/git-bisect

[R57] Sparse checkout

https://git-scm.com/docs/git-sparse-checkout

[R58] Submodule

https://git-scm.com/docs/git-submodule

[R59] Merge queue} X2 He
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-re
pository/configuring-pull-request-merges/managing-a-merge-queue

[R60] S MB HE
https://docs.github.com/en/authentication/managing-commit-signature-verification/

about-commit-signature-verification

[R61] Artifact attestation

https://docs.github.com/en/actions/how-tos/secure-your-work/use-artifact-attestatio
ns/use-artifact-attestations

[R62] FE4 WHed
https://docs.github.com/en/repositories/archiving-a-github-repository/backing-up-a-
repository

[R63] Actions A2 3t ZH|
https://docs.github.com/en/billing/managing-billing-for-your-products/managing-bill
ing-for-github-actions/about-billing-for-github-actions

[R64] git cherry-pick

https://git-scm.com/docs/git-cherry-pick

[R65] git diff

https://git-scm.com/docs/git-diff

214


https://git-scm.com/docs/git-bisect
https://git-scm.com/docs/git-sparse-checkout
https://git-scm.com/docs/git-submodule
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/configuring-pull-request-merges/managing-a-merge-queue
https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/configuring-pull-request-merges/managing-a-merge-queue
https://docs.github.com/en/authentication/managing-commit-signature-verification/about-commit-signature-verification
https://docs.github.com/en/authentication/managing-commit-signature-verification/about-commit-signature-verification
https://docs.github.com/en/actions/how-tos/secure-your-work/use-artifact-attestations/use-artifact-attestations
https://docs.github.com/en/actions/how-tos/secure-your-work/use-artifact-attestations/use-artifact-attestations
https://docs.github.com/en/repositories/archiving-a-github-repository/backing-up-a-repository
https://docs.github.com/en/repositories/archiving-a-github-repository/backing-up-a-repository
https://docs.github.com/en/billing/managing-billing-for-your-products/managing-billing-for-github-actions/about-billing-for-github-actions
https://docs.github.com/en/billing/managing-billing-for-your-products/managing-billing-for-github-actions/about-billing-for-github-actions
https://git-scm.com/docs/git-cherry-pick
https://git-scm.com/docs/git-diff

[R66] git log

https://git-scm.com/docs/git-log

[R67] gitattributeset EHIE

https://git-scm.com/docs/gitattributes

[R68] git fetch

https://git-scm.com/docs/git-fetch

[R69] git merge

https://git-scm.com/docs/git-merge

[R70] git commit

https://git-scm.com/docs/git-commit

[R71] GitHub GraphQL API

https://docs.github.com/en/graphgl/overview/about-the-graphql-api

[R72] git status

https://git-scm.com/docs/git-status

[R73] XME4 2HS7| 34 A

https://docs.github.com/en/repositories/creating-and-managing-repositories/quickst
art-for-repositories

[R74] GitHub 2= M 24
https://docs.github.com/en/search-github/github-code-search/understanding-github
-code-search-syntax

[R75] 7{%lat Eo| F &3

https://docs.github.com/en/repositories/working-with-files/using-files/getting-perma
nent-links-to-files

215


https://git-scm.com/docs/git-log
https://git-scm.com/docs/gitattributes
https://git-scm.com/docs/git-fetch
https://git-scm.com/docs/git-merge
https://git-scm.com/docs/git-commit
https://docs.github.com/en/graphql/overview/about-the-graphql-api
https://git-scm.com/docs/git-status
https://docs.github.com/en/repositories/creating-and-managing-repositories/quickstart-for-repositories
https://docs.github.com/en/repositories/creating-and-managing-repositories/quickstart-for-repositories
https://docs.github.com/en/search-github/github-code-search/understanding-github-code-search-syntax
https://docs.github.com/en/search-github/github-code-search/understanding-github-code-search-syntax
https://docs.github.com/en/repositories/working-with-files/using-files/getting-permanent-links-to-files
https://docs.github.com/en/repositories/working-with-files/using-files/getting-permanent-links-to-files

[R76] Desktop Clone 24! $}H
https://docs.github.com/en/desktop/adding-and-cloning-repositories/cloning-and-for

king-repositories-from-github-desktop

[R77] VS Code Source Control

https://code.visualstudio.com/docs/sourcecontrol/overview

[R78] MAtE Workflow

https://docs.github.com/en/actions/how-tos/reuse-automations/reuse-workflows

[R79] Pages At} X Workflow
https://docs.github.com/en/pages/getting-started-with-github-pages/using-custom-
workflows-with-github-pages

[R80] Issue Form 2

https://docs.github.com/en/communities/using-templates-to-encourage-useful-issue
s-and-pull-requests/syntax-for-issue-forms

[R81] Container registry

https://docs.github.com/en/packages/working-with-a-github-packages-registry/worki
ng-with-the-container-registry

[R82] git range-diff

https://git-scm.com/docs/git-range-diff

[R83] git bundle

https://git-scm.com/docs/git-bundle

[R84] Markdown?2| $=4{

216


https://docs.github.com/en/desktop/adding-and-cloning-repositories/cloning-and-forking-repositories-from-github-desktop
https://docs.github.com/en/desktop/adding-and-cloning-repositories/cloning-and-forking-repositories-from-github-desktop
https://code.visualstudio.com/docs/sourcecontrol/overview
https://docs.github.com/en/actions/how-tos/reuse-automations/reuse-workflows
https://docs.github.com/en/pages/getting-started-with-github-pages/using-custom-workflows-with-github-pages
https://docs.github.com/en/pages/getting-started-with-github-pages/using-custom-workflows-with-github-pages
https://docs.github.com/en/communities/using-templates-to-encourage-useful-issues-and-pull-requests/syntax-for-issue-forms
https://docs.github.com/en/communities/using-templates-to-encourage-useful-issues-and-pull-requests/syntax-for-issue-forms
https://docs.github.com/en/packages/working-with-a-github-packages-registry/working-with-the-container-registry
https://docs.github.com/en/packages/working-with-a-github-packages-registry/working-with-the-container-registry
https://git-scm.com/docs/git-range-diff
https://git-scm.com/docs/git-bundle

https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-fo
rmatting/writing-mathematical-expressions

[R85] Markdown?| Mermaid T2}

https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-fo
rmatting/creating-diagrams

[R86] GitHub Classroom 7li'd

https://docs.github.com/en/education/manage-coursework-with-github-classroom/g
et-started-with-github-classroom/about-github-classroom

[R87] gh api2| =gt mted 1%

https://cli.github.com/manual/gh_api

217


https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-formatting/writing-mathematical-expressions
https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-formatting/writing-mathematical-expressions
https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-formatting/creating-diagrams
https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-formatting/creating-diagrams
https://docs.github.com/en/education/manage-coursework-with-github-classroom/get-started-with-github-classroom/about-github-classroom
https://docs.github.com/en/education/manage-coursework-with-github-classroom/get-started-with-github-classroom/about-github-classroom
https://cli.github.com/manual/gh_api

oo

BHEYXet o

=

=3

79 Zate| YX|

I

™~
Mo

2letrt.

B[S 7|EN 0AHU X2 EE 9IX|E =Q

et A2 A

QXS SOIBICE SA| 2D} JYA|E U QaHE

iy

At=ol XMz »*

ol
TH

AFEOllA| 1A

CHE

ol

K| of 4

Lo o
[== s oy

et

|

104

IS

]

218



ol gz |- ) ]-I |-
=i al A A
=1

2755

37 2ol
—_

T

Jod
il

n

<r

pall
o
Hr

ol
orl

o
IH

0
1o

or

r

1l

219



	기록을 이해하는 사람의 GitHub
	1장 GitHub의 기본과 첫 저장소
	2장 웹에서 문서와 변경 제안
	3장 내 컴퓨터의 작업 환경
	4장 인증과 변경 기록과 원격 동기화
	5장 브랜치 통합과 충돌 해결
	6장 복구와 파일 관리와 이력 읽기
	7장 이슈 설계와 코드 리뷰
	8장 오픈소스 기여와 팀 권한
	9장 큰 저장소와 병합 운영
	10장 웹 공개와 릴리스 관리
	11장 클라우드 개발과 컨테이너 활용
	12장 자동 검사와 재사용 Workflow
	13장 비밀과 배포 권한과 사고 대응
	14장 보안 검사와 출처 검증
	15장 백업과 비용과 운영 인수인계
	16장 이력 재작성과 원인 조사
	17장 CLI와 API를 활용한 업무 연동
	18장 종합 프로젝트와 교육 자료 운영
	자주 쓰는 명령 빠른 찾기 1
	자주 쓰는 명령 빠른 찾기 2
	문제 해결 사전 1
	문제 해결 사전 2
	핵심 용어 사전 1
	핵심 용어 사전 2
	학습 계획과 역량 점검
	참고문헌과 기술 자료
	마지막 점검과 인계


