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8t repositorydlE CLI-server-test-deploy entrypoint7Z Wz U2 & Ct.
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1.1. Git 7]=2 o|ojaraLc}

MO06-010{|A Bt= repository identityS CHA| 7| 2&HL|CE
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git rev-parse ——verify HEAD

git status —--short ——branch

7IE ol

top-level CIE 29| repositoryE &R AHX| b=

full HEAD OID £Z10|+= branch 0|2 CHAl exact source state 1M
status 2M = |ocal fileO| baselinen} CH2X| QI
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repository root =
HEAD full 0ID =

working tree status =

Node version =
npm version =
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capture time-timezone =

package.json script= shell commandE &gk = Q!

» test application codeO|0 file-network-credentialof] &2&!
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2. 3E = commandW|M output?tX| st E22 AELILCt

Alsll A2 = commandO|M output?tX| 3t 2 Ql=C}

npm script 0|20|L} file 0|20]| O}L|2} AK| process-function-boundary ¢1AS F&I5HC}

(o) = =2 e

npm run simulat > package.json > src/cli.js > loadConfig > createApplicatio

INE=IN R script 3iA4 process entry runtime config dependency 91Z

load data

(<] (=)

call return
repository —> progress policy —»| stdout JSON
catalog JSON read typed input result evidence
1/0 boundar: pure decision output boundar:

Z£2 3E X|& - exact command + entry file + call sequence + data shape + side effect + result

2l 2 Ml AZO| AE2 =0 E&= &4=7} OfL|2t X commandIL|Ct. process

entry-config-composition-boundary-policy-outputS 27|X| L7 HZASHL|C}
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loadConfig > createApplication
runtime config dependency H1Z4
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) 4
return
licy —P| stdout JSON
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J \__output boundary

il sequence + data shape + side effect + result
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node src/cli.js simulate —-learner=planning —--score=74

Node process

src/cli.js main()
loadConfig()
createApplication()
catalogService.simulate()
repository.loadCatalog()
evaluateProgress()
JSON.stringify()

stdout

command Hets| RS HEig=ot node src/cli.js simulate —-learner=planning --score=74
process 01 runtime-version®l7} Node.js 24.14.0

entry A user code file2 src/cli.js

input X2 ENS type2 argv string array

config thresholdQ| effective value-source= 75-file, 80-file

data learner record= O{C|AM 2=t data/catalog.json

decision 0= functionO| EPM5H=7} evaluateProgress()

output Bo10| 2H&tE| =7t stdout JSON, exit code
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3. project treeE Q! X|E= = HHEL|C}

i L = -l IE I- x OI'II. AlSH & I ol I.
project tree= EL{ O|SELC} i} Al A2 Q{=C
manifest-source-config-data-test-deploy7} 0{ = t7|0f| 2t0{5H=X| EA|SHC}

( N e N e N s
package.json src/ config/ data/
342-module-engine runtime source file configuration catalog input

. J & J . J .
e N\ s \ s R (

L B s

test/ scripts/ deploy/ Dockerfile

behavior evidence project inspection runtime contract image entry

\ J \ J |- J \

tree £32 5 X|=C} - M) &2

12! 3. directory name &t
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repo/

— package.json

— package-lock.json
— config/

| F— minimal.json

| | service.json

| L— pilot.json

— data/catalog.json
— deploy/service.yaml
— Dockerfile

— scripts/project-facts.js

F— src/
F— cli.js

— server.js

— app.js

— catalog/

— http/

L shared/

|
|
|
| | config/
|
|
|

src/ runtime source command-import-build input

config/ file configuration =7} parsestl] RMa2|7t 2oiQIX|

data/ input data runtime read path-schema-owner

test/ behavior evidence runner-assertion-test double:coverage gap
scripts/ g2 =1 manifest script-side effect-permission

deploy/ Hi= contract platform parser-command-env-secret reference
Dockerfile image recipe base image-copy-user-CMD

package-lock.json

resolved dependency tree

lockfile version-actual install policy

Z07} service 2t A S&! deploy unit2 OFEILICE utils 2k A risk7F WX = &SLICEH 22 moduleO|

importsh= ZH2 shared function blast radius7}t
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3.3. project factsE structured parser2 27|

A&2 package. json 2 text grepO| OfL|2} JSON.parse £ AH&LICH

node scripts/project-facts.js

"node": "v24.14.0",

"package": "yeoncore-code-reading-lab@0.2.0",
"private": true,

"moduleSystem": "module",

"engines": { "node": ">=20.0.0" },

"declaredRuntimeDependencies": []

declaredRuntimeDependencies: [] = 2% runtime dependency A1910| GiCH= E20|X|, built-in

module-0S-file-network dependency?} §iCH= £20| OF!L|Ct.

4. manifestOflM command-entrypoint matrixg 9tSL|C}

¢t repository0j|= entrypoint7} 0{2{ JH +~ IC}

2 service2tE CLI'HTTP-test-deploy”Z} CtE HZ 1} side effect2 A|ZFstCt
KIND COMMAND ENTRY FILE FIRST SIDE EFFECT
cLl node src/cli.js inspect src/clijs stdout-stderr
HTTP node src/server.js src/server.js port listen-response
TEST node —-test test/*.test.js assert-exit code

DEPLOY CMD node src/server.js Dockerfile'YAML container-secret ref

t

2l 4, 5t repositoryQ| A|ZEL SHLEZF OFE &= QISLICE taskOICH command-entry file-first side effectE 2 7|Z2¢§HL|CL

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP MO06-02 - 16 /72



COMMAND

node src/cli.js inspect src/
node src/server.js src/
node —-test test
CMD node src/server.js Doc

CHA task®™ comm
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FIRST SIDE EFFECT

cli.js stdout-stderr
'server.js port listen-response
:[*.test js assert-exit code
“kerfile:YAML container-secret ref

and-entrypoint-side effect matrixg§ 9H=C}
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4.1. package.json scripts

npm 34! package.json M= scripts £ lifecycle event@t A% command2| AFM =2 MHBIL|CL 0|2 labelO| 1

valueZ} AH| command@lL|C}.

"scripts": {

"facts": "node scripts/project-facts.js",

"inspect": '"node src/cli.js inspect",

"simulate": "node src/cli.js simulate —-learner=planning",
"start": "node src/server.js",

"check": "node —-check src/cli.js && node ——check src/server.js",

"test": "node ——test"

script executable entry-target argument first effect

facts node scripts/project-facts.js = package JSON read-stdout
inspect node src/cli.js inspect config JSON read
simulate node src/cli.js command-learner config-catalog read

start node src/server.js s local TCP listen

check node + shell && cli-server source ——check syntax parse

test node test discovery ——test test code execution

npm run < package rootO|A] scriptE A35HX| T script values= POSIXO|A /bin/sh , WindowsO|A| cmd.exe

2 shell2 HZE £ JEL|CE quoting-environment-operator behavior= platformOi| f2} SH2t&! £ QELICT

4.2. DockerfileX} deploy YAML

CMD ["node", '"src/server.js"]

runtime:

command: ["node", "src/server.js"]

source repository2| npm start 2 production image2| €MD, deployment platform?| overrideZ} &4 ZCt11
7+45HR| eksLCt.
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task = local CLI / local server / test / build / production deploy
declared command =

effective command =

entry file =

runtime version-image =

working directory =

first side effect =

evidence source =

5. ESM import-export graphE 9&LICH

import graphe file dependency #ék2 H0{ &C}

A HE = importer?t imported module2| public export0i| 2|&§H-H= E20|Ck

#config,

cli.js load-config.js request-handler.js course-repository.js

named exports named exports named exports named exports

reposftory

#catalog

server.js app.js catalog-service.js ﬂ; progress-policy.js

named exports named exports named exports named exports

import graph # runtime call graph - import= A2 7}sA, call trace= AH| &8 &M S 20| =C}

2l 5 import arrow= importerZ} imported module?| public export0f| 2|&stCt= SEQIL|CH AH| function &5
=AMet= CHELICH
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cli.js #Conﬂg> load-config.js
named exports named exports
p
server.js """ 9| app.js L
named exports named exports
\ J \ J

import graph # runtime call g
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7 3 7 \
request-handler.js course-repository.js
/ named exports named exports
. J . J
reposjtory
- N 4 N\
%» catalog-service.js &“Cy» progress-policy.js
named exports named exports
. J J
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5.1. module system marker

Node.js package 2A0|A nearest parent package.json 2| CIS fielde .js & ESM2Z s{{4451A| &L|Ct

"type": "module"

marker Node.js }{Al

.mjs ESM
.Cjs CommonJS
.js +*nearest type: module ESM
.js +nearest type: commonjs CommonJS

HA| markerZt @i+= ambiguous file2 current NodeZ} syntax detectionS & 4= Q! X|2t package author= module
typeS HA|5H= HO| tool-loader-0|2 H140]| ] 2HEHL|CT

5.2. import2} export

// importer
import { evaluateProgress } from '#policy';

// imported module public export
export function evaluateProgress(input, config) {

/] e

import specifier O resolver F&lg ME7}
named-default import O{tH public symbol& 7|CHst=7}

export Q|2 moduled|| 5183t surfaces 21217}
top-level code import &7t Al3iE|= side effect?} =7}
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dynamic import static graphO|A B} path7} et

cycle A-B-A X7|3} M7t 2H|7t E|l=7t

53. A&

mport inventory

cli.js - #app, #config

server.js - node:http, #app, #config, request-handler.js
app.js - #catalog, course-repository.js, project-path.js
catalog-service.js - #policy

course-repository.js - node:fs/promises

load-config.js - node:fs/promises, node:util, schema.js, project-path.js

node: = Node built-in module2 HA|gtL|Ct. external packageZt Q101 file system-HTTP-process-OS0{| o|&&t

=
= AFLICL

6. specifier™ module resolution

o

7=t

specifier Z&70ICt moduleE &= #%10| CI2LC}

Node.js ESM2 relative import2| S&HAIE @715} package imports mappingS package.jsonOf|A ZH=C}

=

node:http Japp.js #config some-package file://]...
built-in relative package import bare absolute URL
node: scheme extension required imports field node_modules-exports exact target

[ ] package.json imports

"#config": "./src/config/load-config.js"
import { loadConfig } from "#config";
import { createApplication } from "./app.js";

path7} H|%3l 20{% relative-package import-bare package= resolver®} public boundary?} Ct2C}

T2l 6. 2XHE 20|l 2t built-in-relative:package imports-bare package-absolute URL2| resolverZt Z2tEIL|CY.
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(" ) ( ) s
node:http Japp.js #config
built-in relative package impc
node: scheme extension required imports field

. J . J .

o package.json imports

"#config": "./src/config/load-config.js"
import { loadConfig } from "#config";

import { createApplication } from "./app.js";
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) 4 ) ( )
s
some-package file://]...

rt bare absolute URL
node_modules-exports exact target

J . J . J

e package:= resolver?} public boundaryZ} C}2LC
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6.1. LA specifier

node:http built-in Node.js built-in module

./schema.js relative importing file 7|& URL, extension 22
../shared/project-path.js relative parent importing file 7|&, exact path

#config package imports nearest package.json2| imports mapping
some-package bare package resolution- exports -node_modules
file:///app/x.js absolute URL exact file URL

Node.js ESM 24l A& relative-absolute specifier0] file extension2 2 1 &tL|C}. directory index®= 2t&sH
path2 X|&gtL|Ct,

6.2. package imports

"imports": {
"#app": "./src/app.js",
"#config": "./src/config/load-config.js",
"#catalog": "./src/catalog/catalog-service.js",

"#policy": "./src/catalog/progress—policy.js"

Node.js@| imports field= package LHE private mappingO|0{ entry key= external package specifier?} 1 2&| ==
# 2 AZFEILICE #config 2H= O|ETH E 1 file QIXIE F55HK| &1 mappingS &QIEHL|Ct.

6.3. exports 2} public boundary

library package®| exports = consumer?} At&& public entrypointE H|stet 4= QU&ELICH LI fileO| EXHSHCH
pkg/private.js S import& £ = A2 OFLLICE exports =2 7|& deep importE 20} breaking change?}

2 4 stk

30=x &iol 2
“import { loadConfig } from '#config"” £ 2H&L|CH 0| file2 &tQI5H0F target pathE ZYE 4 QUSL|II?

“#configjs £ &= o2 SE6L|NP?
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7. import graph®2} runtime call graph& {1 &8tL|C}

import graph7} &sl= 22

0= moduleO| 0= module®| public symbol2 AEE £ U=7}?

_OII_I
rir
U
Mo

call graph7} &

0| command-inputoX O{= functionO| AXZ CIS functions Z&3=74?

Ol &0 cli.js 7t #app S importdi= inspect commands app.simulate() & &&5IX| Z&LICE import

edge= Z=XNSIX|2E T A3l pathofl= call edge?} Qi&LICEH

x}0| import graph

RS source declaration
node module-file

edge import dependency
SER-E HIDH XS

static StA dynamic import-generated code

frameworkOj|A| = entry7} &2 4 Q&L|CH

call graph

runtime control flow

function-method-callback

actual-possible call

branch-event-datad| 37| 2|&

reflection-framework callback-remote call

route decorator, dependency injection container, plugin registry, event subscription, queue consumer, build-
generated route= direct call text7} 912 4 Q&LIC}H O|uf= CH2 S &Y 2L Ct

o framework bootstrap command
e route-handler registry

« annotation-decorator metadata

e dependency container binding

« configuration-driven module list
« generated artifact-source map

o runtime trace-log-test
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8. call flowe} data flowS CIE Mo =2 OglL|C}

call flow2} data flowE CI2 Mo 2 TzIC}
st7t 291E SE5H=X|Qt 0 Zf0| O|S5H=X|E £2(6HH behaviorZt M2

oisRIC}

) e
CLI

cql
SERVICE POLICY OUTPUT
argy strings learner input decision JSON

boundary - JSON file read / optional audit event

data - learner + thresholds + source evidence — outcome

- 2} Bt input-output type2 Fo10]0{ 0| X|H0j|A oI side effect7t M7=}

12! 7. function &= 2Hskd} value 0| Hisk

Zre ch|2tE controlzt datal| Z2E CHEL|Ct
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7

CLI

argv strings
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call I

CONFIG

typed config

call I

wn

le:

L |
-~
.-----I

boundary - JSO

data - learner + thresholds +
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r

ERVICE POLICY
arner input decision

N file read / optional audit event

source evidence — outcome
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call

e

OUTPUT

JSON
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8.1. call flow

main()
loadConfig()
createApplication()

catalogService.simulate()
repository.loadCatalog()
evaluateProgress()
console. log()

8.2. data flow

argv '--score=74' string

- parseRuntimeInput number 74
config/service.json 75 JSON number

- selected passingScore number 75 - source file
catalog learner 8/10 JSON numbers

- evaluateProgress input

- progressPercent 80

- scorePassed false

- outcome IN_PROGRESS

JSON string stdout

8.3. ZF Ct7| data contract

failure

parseArgs string array values-positionals unknown option

choose four optional values value-source none

normalize raw mixed types typed frozen config invalid type-range
repository file path catalog object read-JSON-shape error
policy learner numbers-config decision object invalid count-score

CLI presenter result object JSON text-exit serialization-stdout error

Z2 flow diagram0i|= function namegt OfL|2} =2 data shape-type} failure edgeZt UELICH.
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9. 1/0 boundary®} pure coreZ LIsL|Ct

1/0 boundary®} pure decision coreE L}5 =L}

file-environment-HTTPE HHY 7| #|2 HIZ, policy H[4H2 Z+2 inputd| 22 output2 LiE= QHZO0|Ct

e \
BOUNDARY - side effect / external state

process.env HTTP

PURE CORE
text input w y request-response

evaluateProgress(input, config)

no file - no env - no network

o COMPLETE / IN_PROGRESS et
JSON files \ stdout-audit

disk read \ J observable output

boundaryE test double2 HIE = /2™ core behaviorE 21 X3 7}53517)

21 8. HHZ 9| file-environment-HTTP= external stateE C}E11, 9HZ9| pure policy= Z2 inputO|M 22
output= 7|AFStL|CE
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r

BOUNDARY - side effect / external state
.en
process.env l- PURE
text input W
Q y evaluateProgres
no file - no en
p \ COMPLETE / |
JSON files
disk read
.
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CORE

ss(input, config)

v * no network

IN_PROGRESS

resu

N

vent

HTTP

request-response

stdout-audit

observable output
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9.1. boundary inventory

boundary test strategy
environment load-config.js process state read env object =&

config file load-config.js file read-JSON parse readText stub

catalog file course-repository.js file read-JSON parse readText stub-sample
stdout cli.js observable text output process execution capture
stderr audit cli.js - server.js event output audit function F=¢!

HTTP listen server.js TCP port open isolated port-cleanup
HTTP response request-handler.js status-header-body handler-integration test

9.2. pure policy

export function evaluateProgress(input, config) {
const progressPercent = Math. round(
(input.completedLessons / input.totallLessons) *x 100
F
const progressPassed = progressPercent >= config.completionPercent;
const scorePassed = input.score >= config.passingScore;
return {

progressPercent,

progressPassed,

scorePassed,
outcome: progressPassed &S scorePassed ? 'COMPLETE' : 'IN_PROGRESS'

0| function2 file-environment-network-current time2 24X| &&LIC 2HA threshold-rounding-boundary caseES
k= test 4= UASLICE

9.3. pureZ} =71 £2 Zi ojlL|C}

o
rlo

2= functiong pureZ S Z Q= QISLILCEH service= Z= file:database-network-clockg AFEEILICE S8 2

=
side effect?} {C|AM A|ZF5ED OftH interface2 cored]| M| =X| HO|= Z4QIL|C}
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10. £3 2M=9

source evidence= {SL|C}

M 2Ma2]= application contract2 &9 .%_I:l

0| A& Y default < file < environment < CLIE MI5EX|2E CI2 serviceOl| ICHZ etststx| oh=Ct

) effective evidence
CLI OPTION
——passing-score=81 passingScore = 81

’ source = "cli"

~

ENVIRONMENT typed integer
PASSING_SCORE=79
8 7

CONFIG FILE

service.json 75

CODE DEFAULT

passingScore 70

effective valueBt 7|235}X|] &1 raw source-selected source:normalized valueE &hH| LtZICH

2l 9. ML e | sourceZ MRAASHL|C effective valueSt OFL|2} selected sourceE ghH| BtataiL|Ct.
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CLI OPTION

ENVIRONMENT

CONFIG FILE

CODE DEFAULT
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——passing-score=81

PASSING_SCORE=79

effective evidence

passingScore = 81

source = "cli

typed integer

service.json 75

passingScore 70
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10.1. 0] &A1& 99| contract

Lt
=

code default < selected config file < environment < CLI option

0| &M= Node.js |2 2 H=I0| OFLILICE A& load-config.js @ choose() 7} H2lst
application rule@L|C}.

function choose(cliValue, envValue, fileValue, defaultValue) {
if (cliValue !== undefined) return { value: cliValue, source: 'cli' };

if (envValue !== undefined) return { value: envValue, source: 'env' };
if (fileValue !'== undefined) return { value: fileValue, source: 'file' };

return { value: defaultValue, source: 'default' };

10.2. 4| &H| Z2}

command-source passingScore source config selector

——config=config/minimal. json 70 default CLI7} file MEH
baseline config/service.json 75 file default path
PASSING_SCORE=79 79 env default path
env 79 + ——passing-score=81 81 CLI default path

configSelectorSource = O™ config fileg %%IEXI 235t1, sources.passingScore = 1 file7tX| 92 §
effective scoreZ} 0{= layerOf| A H=X| Q&tLICH M2

10.3. Node --env-file 23} application precedence

Node.js 24.108E —-env-file 2 stable CLI option®IL|C}.

node ——env-file=.env src/cli.js inspect

Node CLIZ} .env & process.env O 2= &2} application0| process.env -JSON-CLI option & effective
valueE 12 22 2E(gLC
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o =% variableO| OS environment2} env filedf| /2™ NodeQ| actual environment? SMEHL|CT.

o 042{ ——env-file 2 F fileO| 2t file 242 B2 & JUSLILCH.

o 11 5| application codeZt process.env 2 XtA| CLI optionS CHA| H| @ §HL|C}

0S env + Node ——env-file merge

- process.env strings

- application choose(cli option, env, JSON, code default)
- normalized typed config

11. raw MA™Z typed configE HsfetL|C}

(=

dd™e2 bOundaryOIlkl Skt 2 o J_l_ type-rangeS& 71%%“:'.
® r

raw sourceZ business module ZL0AM XH glom™

M2=2|-default-error behavior7} £0{ZIC|

-

A s N e A ( N
(] 2 s

RAW SELECT NORMALIZE TYPED

env: ‘false’ cli > env boolean parse audit: false

CLI: 81" > env > file > integer range > score: 81

JSON: 4310 file > default allowed mode Object.freeze

[ ] startup failure evidence

{"error":{"message":"auditEnabled must be true or false"}}

MAe startupOi|A ATfA|7|21 secret 222 evidenceOf|M H|Q|EHC}

2110. raw source MEH 5| type-range-allowed valueE 5511, business modulelf|= typed config StLtE MEEHL|CY
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{ N\ 7 N\
RAW SELECT
env: ‘false’ cli > env
CLI: ‘8T > env > file ’
JSON: 4310 file > default

G J \. J

o startup failure evidence

{"error":{"message":"auditEnabled must be true g
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7 N\ { N
NORMALIZE TYPED
boolean parse audit: false
»| integer range > score: 81

allowed mode Object.freeze
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1.1, L] =HA|

RAW - SELECT SOURCE - NORMALIZE-VALIDATE - TYPED CONFIG

evidence

raw original type-presence &0l '79' , undefined , JSON 75
select precedence M & value=81, source=cli
normalize boolean-integer-enum-path g4&t Number , explicit parser
validate range-allowed value-path boundary 0~100, allowed modes

typed downstream single contract frozen config object

11.2. startup failure

AUDIT_ENABLED=yes node src/cli.js inspect

{"error":{"message":"auditEnabled must be true or false"}}

exit code= 1QIL|C}. invalid configuration silently coercedtZ{L} warning@t =7 |1 7|2 AlisHK| 4&L|Ct

11.3. path boundary

A& resolveProjectPath() &= config-catalog pathE project root 7|&2 2 resolvestyl .. Z project $12
HI0{Lte AufgiL|Ct

relative candidate

- absolute resolved path

- project root2 relative

- outside®™ error

0| Bt0{7} 2= file securityE s A5HK|= %&L|CE symbolic link, permission, file ownership, race, sensitive content,

container mountES Y@ ZESHL|C
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12.

riok

3 W2 string &t ¥ E T|ELIC

812 WAL text0| D2 H0|= DY typeS 7FH5HA| o=t

‘false’-'0"-JSONKME EHO|= ZE Node.js process.envi| M= string EE= undefinedCh

s N s \ s \ r \
‘false’ '79' undefined SERVICE_TOKEN
Boolean(value) — true string +1- ‘791" missing key secret text
explicit parse Number + range default or fail present? only

. J |\ J . J

[ J normalized evidence

auditEnabled=false - source=env

passingScore=79 - source=env

2-type-source-redactions &H| £tlsiof MHo| AX| behaviorE o2 HpE=X| M 4 lrt
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‘false’ '79'
Boolean(value) — true string + 1 '7971'

explicit parse Number + range

o normalized evidence

auditEnabled=false - source=env
passingScore=79 - source=env
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4 N 7 )
undefined SERVICE_TOKEN
missing key secret text
default or fail present? only
. J . J
Y
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Node.js 34! environment variable A= .env 2] 0, true, JSONXH HO0|= Zf= Node 2H0f|A] literal stringO|

ECtn SgefLct.

12.1. false &H

Boolean('false') === true

H|O] RUKX| 42 string0|7| W2 IL|CH

function parseBoolean(value) {
if (value === 'true') return true;
if (value === 'false') return false;

throw new Error('must be true or false');

12.2. number &3

'79' + 1 // '791'
Number('79"') // 79
Number('x") // NaN

B3t | Number.isInteger , minimum-maximums ZQIEHL|CE Number('') £ 00| € 4= QLSO Z empty input
policyle HA|FLICE

12.3. missing} empty

ojo| &1 I contract

undefined variable g1 default / required error
v gl Zk 3|8 / missing £|& / error
'’ text zero number 00| §&t7}
'false' text false explicit boolean parse
whitespace A2 Q3 @F trim O{5-empty Z+&
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12.4. secret redaction

&2 SERVICE_TOKEN 222 outputd| ‘2X| t&L|CEH

"serviceTokenPresent": true

Z O EX} Hot HETLE 4 Qe StAME 1 fieldt XMISHEHLICH AA| secret2

source:PDF-screenshot-log-ticketOf| £0|X| &&L|Ct.

13. & u}d sdAlnt behaviorE FL2¢gtL|C

13.1. JSON

RFC 8259 JSONZ structured dataE Igt text format2 2 ™| grL|Ct. object-array-string-number-boolean-null&

"mode": "study",

"passingScore'": 75,
"auditEnabled": false

o HZ JSONO||l= comment syntax?} Qi&LICt.
« trailing commaZ & &5}X| ¥&L|CH
« object member order0i| behaviorE 2|Z5tX| &t&L|Ct.
oA

« duplicate member name& parser 2t AS28 2|7t QoD 2 F&SX| L&L|C

o parse &L schema-business validityS ZHsIX| 4&L|Ct

13.2. .env

APP_MODE=pilot

PASSING_SCORE=79
AUDIT_ENABLED=false
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https://www.rfc-editor.org/info/rfc8259/

.env = typed schemaZ} OtL|2} environment variable textE ESILICE . env.example 2 name-sampleZ 28

2 QIX|3t AA| credential2 ©HX| 4&LICH

13.3. YAML

environment:

PASSING_SCORE: "75"

AUDIT_ENABLED: "true"
secretReferences:
SERVICE_TOKEN: course-service-token

YAML fileO| gt MRAS = AlA| platformO| O{5 schema-default-merge rule2 SjA5H=X| ZAl 2 A7} ZQFHL|C}
o5t

"75" £ quotedt 0|, secret referenceZ} AIA| secret injection@ 2 P ZAE|=X| EQI5HL|C}.

13.4. package.json2} lockfile

file 3

package.json name-version-type-engines-scripts-dependencies-imports=
package-lock.json 0™ resolved dependency treeE 185t=7}
.npmrc registry-auth-install-script policy0l| 242 MsH=7}

Al ockfileOll= external dependency”t Qi&LICE AA| projectOf| A= manifest intent®} resolved lock deltaE
ShH =Lt

13.5. configuration inventory

normalized allowed-ran
source names default consumer
type ge
mode mode - APP_MODE - —— string enum string study study-pilot-p app-healt
mode roduction h
passingSco JSON- PASSING_SCORE - number/ integer 70 0~100 policy
re ——passing-score string
completio JSON-env-CLI number/ integer 80 1~100 policy
nPercent string
auditEnabl JSON-env-CLI boolean boolean false true-false service
ed /string
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source names

normalized

type

allowed-ran
ge

consumer

port

catalogPat
h

serviceTok
en

JSON* PORT : ——port

JSON-env-CLI

SERVICE_TOKEN

number/
string

string

string

integer

project path

presence-sec
ret handle

14. source-build-runtime-deployS

4310

data/cata

log.json

none

1024~65535

inside
project

deployment v

policy

=L Ct

source-build output-runtime-deploy contractg 1 £8IC}

Zt2 repository QHO|A = AFRHO| TX|= filelt MM E|= artifact, 21H| A8 image:command= CHE 2 QJICt

-

server

repository

external
auth ol ™

SOURCE

src/-config/

package.json

p

BUILD

transpile-bundle

generated dist/

N e

RUNTIME

Node version

entry command

DEPLOY

Dockerfile:YAML

env-secret ref

12112, source codeE 4RUALCED production artifact-runtime-effective deployment7tX|

ZE evidence - source input + tool version + artifact hash + runtime image + deploy command

moving image tag-generated file-environment injection2 source

ot ol
2t el

OfA= SHHE|X| of=Ch

=

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP

#xl| production behaviorS 2+=L}H source branch#® OfL|2} deployed artifact-config versiong &telsH
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( N ( N

SOURCE BUILD

src/-config/ transpile-bundle

package.json generated dist/

E evidence - source input + tool version + ar

moving image tag-generated file-environment
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( R ( )

RUNTIME DEPLOY

Node version Dockerfile:YAML

entry command env-secret ref

tifact hash + runtime image + deploy command

injection sourcePt A= SH™ | X| 4=Ct.
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141. 4 =

8 Al evidence

source commit OID-manifest-code-config local change-generated source
build exact command-tool version-artifact hash transform-minify-compile flag
runtime executable-version-image digest-working dir localZ} production version X}0|
deploy platform manifest-env-secret-replica-route override-rollout-stale config

14.2. moving image tag

FROM node:24-alpine

Of tagi= 57 digest7t OfL|E= CHE AlZt0]| CHE imageE 7I2|1ZE = UASLILCE & AN E 47| e AERHX| 2

production evidence0f|= resolved digest-SBOM-provenance-scan-build record7t 2 gtL|C}.

14.3. current production &
“4xf production?| passing score= 75917}?"2H= Z20] source config/service.json B 21 EF5FX| t&LICE
deployed artifact 0ID-digest =

deploy revision =

effective environment =

config service-secret version =

runtime inspect evidence =

observed response =

source= £ H contractO|11 production observation2 8= evidence@!L|C}.
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TE g7l BEOIM ABOE AHS B e gt

— L =1 =2 L

HH 0|20| R8T package script-install-build-test= code®} side effectS Alsist 4= QICt

r \ r N r N\
o
A 27| sk ate side effect 52l
root-version node --check npm run-test
manifest-tree syntax only server port
imports-config test in isolation install-build
deploy command expected-actual file:network-secret

\ J \ J

node --check syntax2t ZAFSHH import ZXf|-runtime behavior-test pass& ZW35HX| 24=C}
A3l M scripts-hook-install lifecycle:network-credential boundaryZ &QI5HC}

A3l evidence - exact command + environment + side effect + exit code + output + cleanup

12113, 2H&hsyntax check-test-server-install-build= side effect ¥1Q|7} CHEL|LCE exact scriptE 110 EHA| MO 2 AlSHSHL|CT
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s ™) ("
OBSERVE CHECK
X 217 Nt &
root-version node --check
manifest-tree syntax only
imports-config test in isolation
deploy command expected-actual
\ J \

node --check:= syntax@t ZA}sHH import =X

Al M scripts-hook-install lifecycle-ne
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side effect &9l

npm run-test
server port
install-build

file-network-secret

-runtime behavior-test pass& SH5}X|
twork-credential boundaryE &QISHC}

= - —

a2
rir
I
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15.1. observe

node ——version

git rev-parse —-show-toplevel

git rev-parse HEAD
sed -n '1,180p' package.json
find src config test deploy —-maxdepth 3 -type f

rg '~import |”export ' src test

x| glgt|ct.

rr

command AHH|E environment@} aliasOfl &S 22 £ JUSLICE 0] secret-7HRIHE path7t U

15.2. syntax check

Node.js 22! CLI 2MO0f|A node —-check = scriptE A&lI5}1X| 91 syntax2 ZAFetL|CE

node —-—check src/cli.js

node —-check src/server.js

——check 7} ZY5HX| &= A:

o import target =Xl-resolution
e JSON-environment load

o type-business behavior

o test pass

 server startup-port
 network-database ¢1Z

« deploy configuration

15.3. test

node ——test

teste codeE AJFHLICE ME0|AE built-in test runnerZ 107l test7t S1tEHL|CY,
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tests 10

pass 10
fail @

o 9]

0l

code default-file-environment-CLI| selection

e string boolean-integer normalization
« invalid configuration failure
e progress threshold boundary

o repository data®} policyQ| service orchestration

EH

SYSHX| 842 Y1

rlo

e Docker image build

o deployment YAML B &

o production secret injection
« production file-network

e complete HTTP route matrix

15.4. server

node src/server.js ——port=4313

curl http://127.0.0.1:4313/health

server= & M7EX| processet portE | XIZLIC. isolated local port-test data-cleanupS &H|gfL|CH

15.5. install-build

AlZ0||= Q|2 dependencyZt @10 installo] ZQ i&LICt

lockfileZ} package manager version

e registry-proxy-credential

« lifecycle-prepare-postinstall script
« native build-platform dependency
o network egress

o generated file'workspace mutation

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP
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o license-provenance-vulnerability policy

16. X3 7156t A E EFM evidenceE 2HSL|C}

=0 o H H =1 i
E£2 ALC EMM 7|E2 path-flow:config-question2 ¢ZASIC
ot 2=HCECHE AF0| 242 command®} input2 2 behaviorE x§ et & Qe 57 F32 OHECH
s N s N N\
BASELINE TRACE DECISION
root + HEAD cli — config outcome=COMPLETE
Node 24.14.0 app — repository tests=10/10
package type=module service — policy risk=threshold
script=simulate AL raw score='79' i gap=deploy config
entry=src/cli.js " typed score=79 :‘ owner=service team
side effect=stdout source=env question=policy source
\ J \ J

T2l 14, baseline-trace-decision M| £20] exact command, path, value source, test2} open questionS 1ZgtL|C}.
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e ~ e
BASELINE TRACE
root + HEAD cli = config
Node 24.14.0 app — repository
package type=module service — policy
script=simulate raw score='79’

cbgnedt

entry=src/cli.js " typed score=79
side effect=stdout source=env

\ J \
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DECISION

outcome=COMPLETE
tests=10/10
risk=threshold
gap=deploy config

gxplair
$ owner=service team

question=policy source
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16.1. baseline

root = /practice/L06-02
HEAD [full 0ID]
Node = v24.14.0

package = yeoncore-code-reading-1lab@@.2.0
module system = ESM
task = CLI simulate

16.2. trace

command = node src/cli.js simulate —--learner=planning —--score=74

entry = src/cli.js

call = main -» loadConfig - createApplication - service - repository - policy
data = argv strings - typed config + catalog - decision object - JSON text
boundary = config read + catalog read + stdout

16.3. decision

effective passingScore = 75

source = file

input score = 74

outcome = IN_PROGRESS

tests = 10 pass / @0 fail

gap = deploy config-image-secret not proven

question = approved policy source?

16.4. evidence?| |4 =71

source root-HEAD-status-capture time

runtime executable-version-0S

command exact option-argument-working directory
entry file-symbol-trigger

dependency import target-public export-call edge
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data input-output shape-type-source

boundary file-env-network-stdout-secret

config raw-selected source-normalized value-validation
result output-exit code-side effect-cleanup

gap not run-assumption-open question-owner

S FZ @Y7 K o
M06-02 - 41X source-output B 05 - config precedence M sHd e o &4

PRACTICE PROJECT
g B8

ol e 512

repo/ effective value® OFLI2} OffH source} 01Z=R] &

package. json default 70 file 75 env 79 cLi 8l effective 81 Hl output2 2 HIELICH

— — — —

package-Llock. json start step 2 step 3 stepd resuft

config/ i

|— service. json BIX] S

|— pilet.json $ PASSING SCORE=79 node src/cli.js inspect --passing-score=gl 0l o] 24912 CHE Node serviced|= J0f2 &

L— minimal.json 28= gLIp

data/catalog. json c

"config": {
“passingscore": 81,

deploy/service.yaml e e
Dockerfile

|
I
I
|
|
|
|
}
|
|— scripts/project-facts.js OFILICE 0] &A= load-configjs2| application
|

|

|

|

|

|

|

|

L

T contract@L|ck framework:library-deploy
|— eli.js platformOiCh CHE # YIS B2 2 service®]
e codet S BME Holgich
|— server.js e et
|— app.is
|— config/ }
|— catalogs “evidence': { evidence checklist 5/5
|— http/ onfigFile": "config/service.json", - —
i root-runtime version-exact command & 7|SIC
L— shared/ nconfigSelectorSour default" o
test/ } entrypoint2t import-call path® FRCH
input-output data shapeSt typeE HAUCH
COMMAND NTRY file-netwark-stdout side effect® BAJ8CH
seript-argv process start confis source-test gap-open questionS H2ICH
MODULE CONFIG
import-call source-type &Y
entry Input autput risk - et o1
sour ture command g tive valueTt 9
loadConfig() file 75 - env 79 - CLI 81 score 81 - source cli high ce-capture 210] effective value
oH 43 py8 e gL
BOUNDARY TEST
file:HTTP expected-actual @ command-call @ wyped data @ side effectrisk @ configuration
Node
package
deps
precedence
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17.1. 127} evidence

evidence

1 project facts

2 script—entrypoint

3 ESM entry module

4 structured argument parsing

5 config precedence
6 normalization failure
7 composition root

8 file boundary

9 pure policy

10 end-to-end

1 HTTP entry

12 test-deploy gap

17.2. EFM7|= sourceE CHMSHX] oF

guls

kOII

o

Mission A - 10& - baseline-tree

node —-version

git rev-parse —--show-toplevel 2>/dev/null || true

node scripts/project-facts.js

find . —-maxdepth 3 -type f | sort
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co
2ta o= ASLICH X Zib= HAE A

runtime-module-scripts-deps

executable-file-argv

imports-orchestration-output

raw type-option spec

values-selected source

input-error-exit

dependency construction

read-parse-shape gap

threshold-operator-outcome

command—data—result

port-route-response-cleanup

proven-not proven

ode®} output2 MZEl MM 7|E Node js 24.14.00( A M&st 7|SQILICE LY E+42| version-path-duration2
OHHME 2} L evidenceOl| 7|2&LICE
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file:///Users/yongchanchoi/Documents/%EA%B8%B0%EB%B0%9C%EC%9E%90%20%EC%8B%A4%EC%A0%84%20IT%20&%20AI%20%EC%84%9C%EB%B9%84%EC%8A%A4%20%EA%B0%9C%EB%B0%9C%20%EB%A1%9C%EB%93%9C%EB%A7%B5/02_Labs/G06_Git/L06-02_trace-code-structure-config.md

runtime, package, scripts, imports, root file2 7|2gtL|C}. A& folder?t Git repositoryZf O &= QOB 2 Git
command A= AACHE MSL|CE

Mission B - 10& - entrypoint matrix

package.json, Dockerfile, deploy/service.yaml & 11 CLI-server-test-deploy Ul rowZ ZfMtL|Ct

task | command | entry | argv-event | first side effect | evidence

Mission C - 152 - import-call-data trace

rg -n '~import |“export ' src test

sed -n '1,160p' src/cli.js

sed —-n '1,200p' src/app.js

sed -n '1,200p' src/catalog/catalog-service.js

sed -n '1,160p' src/catalog/progress—policy.js

import graph 17}, call flow 17li, data flow 7€ &L |C}.

Mission D - 152 - config precedence

node src/cli.js inspect --config=config/minimal.json

node src/cli.js inspect

PASSING_SCORE=79 AUDIT_ENABLED=false node src/cli.js inspect
PASSING_SCORE=79 node src/cli.js inspect —--passing-score=81

70-75-79-811 default-file-env-cli source?| Bt=X| =2 H|wgtL|C}.

Mission E - 10& - safe execution-gap

node ——check src/cli.js
node —-check src/server.js

node ——test

node src/cli.js simulate —--learner=planning --score=74

syntax, 107l test, IN_.PROGRESS resultZ 7|23} Docker-deploy-production0f|A{ O}&! ZHSIX| L2 Zi12 A|
7§ H&LICt
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off E21=7t

H}E evidence

index.js E AIMFCE =&

script label@t Q]2

import graphZ call graphZ £

ook

e

false S boolean2 2 7tF

effective Zf2t 7|12

config file StLtZ production 22

JSON parse A2 validity2 &

node ——check E testZ &

test passE deploy passZ &

Kl

npm run 2 otESt AEZ F

r

convention2 S7{7} Ot

task® entry7} CtE

valueZ} AX| command

import=j= branchO|A 0| &

data-type-failure &2t

environment= string

source:precedence Xffs1 27}

env-deploy override 75

schema-business rule &

syntax@t ZAt

image-secret-platform O|4Z

arbitrary script A/

20. M HAE - MK B2 oM

24| 1 - baseline

command-import-call

script-CMD-deploy

executable-file-argv

call path-runtime trace

input-output contract

explicit parse evidence

raw-selected source

deployed effective config

type-range-invariant

import-test-runtime

not-proven register

script-side effect-isolation

TE EMMZ A|ZFE [ Node version 2|0f| BHEA| 7|S&t repository 7|E M| 7FK|E MM|Q.

25| 2 - command

"simulate": "node src/cli.js simulate —-learner=planning" =

executable-entrypoint-positional-option@ £ LI+M|2.

Ck-
=i
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2X| 3 - entrypoint
5t repositoryOf|A| CLI-server-test entrypoint?} CH2 O|RE st 2RO Z MA|2.

Ct-
=t

28| 4 - module
#config 7t 0= fileQIX| &tolst2{m RodS Ql0{0F EHL|It?

Ck-
=i

=H| 5 - graph

import graph2} call graph?| XI0|& M| 2.

Ct-
=

258 6 - flow
call flow®} data flowE 2 J2|= 0|{= RAL|7p?

Ct-
=

£X| 7 - boundary
AE0||A pure core &f I/0 boundary 4| 7HX|& MM,

Ct-
=t

2X| 8 - precedence

file 75, environment 79, CLI 81! fj A&9| effective passing score2} source= RSIIL|77}?

Ct-
=t

25Xl 9 - environment
Boolean('false') 2 A1} SHIE X2| }EIS MN|Q.

Ck-
=i

24 10 - validation

JSON parse 20| config validityS ZH5}X| 0= 0|RE MM|R.
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25| 11 - check-test
node ——check 2} node —-test 7t ZtZt ZHst= H|Q| XI0|E MM|L.

Ck-
=i

28| 12 - production

0|2l =7} evidence & 7IX|E MM|L.

Fll'

source configZ} 752t production= 752} £HASt £ of

CF-
=N

21. M f|AE Mkl

ct 1 - baseline

repository top-level, full HEAD OID, working tree status@IL|C}. capture time-OSE &HH| 7|23
xH2i0| =OorELICY.

ct 2 . command

executable2 node , entrypointE src/cli.js , positional command= simulate , option2 -

~learner=planning YLIC}.

tk 3 - entrypoint

task2| trigger®} side effect7t Ct27| LHEQIL|CE CLIE= argv-stdout, serveri port-request, testE=

runner-assertion@ 2 A|Z&HL|CT

£t 4 - module

nearest package.json 2| imports fieldA #config mapping2 ASLICHL A& target2
./src/config/load-config.js IL|C}

Et 5. graph

import graph= moduleO| & public symbol& A&t £~ Q=X| 201 =11, call graph= EH input-branchOf| A
functionO| &X| L= 7ts8t =M2 2AS SE6t=X| 20| FLICY.
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ct 6 - flow

control O|=1} value-type 0|52 Ct27| IHEQIL|CE functionS &= 22 dataZt ML X| %S 4= 1, St valueZt
012] CHA|0| A BetE 5~ QISLICEH

tt 7 - boundary

environment read, config-catalog file read, stdout-stderr output, HTTP listen-responseZ} CHEXIL|C}.

tt 8 - precedence

81, source cli UL|CE O] Bf2 A& application?] choose() contractd]|Zt MEIL|C}

cl 9 - environment

true QLICE H|O] QK] 2L string0| =22 truthyIL|C}. accepted literalE WA|XM O 2 H| W3} true-false2 HEt5t0 1

ol
=]
4to] 3t2 ATHAIZILICE

ct 10 - validation

parse= JSON grammar3t EOISHL|Ct required key, type, range, allowed value, path boundary, cross-field-business

invariant= 8= schema-codeZ} Z4Z3l|0f gL|C}.

Ck 11 - check-test

node ——check = target script syntax= A&l Q10| ZAFEILICE. node —-test = test fileD} application module2

a5l assertion2| expected-actual2 EHESHK| Tt test7t 9= deploy BAMX| SYHSHK|= L&LICE

£+ 12 - production

environment-deploy platform-config serviceZ}| source fileS override& 4= Q111 CtZ artifact7t HH{ESHS 4= JUSL|CH
=
es T+

deployed artifact OID-image digest, deploy revision, effective environment, runtime inspect-response = £ 7}X|

Olet= etelgtL|t,.

22, 2t M| 3AC|AE

baseline:command

. repository root-HEAD-status-capture time2 7|S3HCt

. runtime-package manager versiong 7| =23iLC}.
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. task'™ exact command-working directoryE 7|=3MHLC}.
. script label2} command valueZ F£3iLC}

. executable-entry file-positional-optionS LIHgILCl.

structure-flow

. directory ¥&t= command-import-call£ ZAZ3iCt.

. CLI-server-test-deploy entrypoint matrixS ZHERILC}.

. module system2} specifier Z5Z 7|Z3MLC},

. import graph@} call graph& F&23lCt.

. call flow?} data flowES [} IRICE

. main path@} failure pathE =QILCt.

. file-environment-network-output boundaryS HEA|ZICE.

configuration

. config key raw source names 7|=3lCt.

. default-file-env-CLI precedenceS codeZ EHQIHLCT

. effective value®} selected sourceZ &4 7|E3HCt.

. string-number-boolean-missing-emptyS L 23iLC}.

. range-allowed value-path-cross-field validationS &HQI3HLCt.
. secret 2 evidence|| =7|X| L4

. invalid config@| error-exit behaviorE &QIFHLC}

execution-evidence

. syntax check@} behavior testZ2 F1E3HLC}

. A&l command?®| file-network-credential side effectE ZE3MICE.
. test expected-actual-count-environmentZ 7|E3MHCt

. server-process-port cleanup= 7| S3iCt

. source-build-runtime-deploy gap= L}Lt.

. not run-assumption-open question-ownerg XJLC},

. CHE AH2H0| exact command®@t source version@ 2 X&& 4= QICt
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Node.js 24 LTS current documentation

o Modules: Packages

o« ECMAScript modules

o CommonJS modules

o Environment variables and DotEnv
o process.env and process.argv

o Command-line API
 util.parseArgs

e File system

e HTTP

o Test runner

npm-data format

e npm package.json

e npm scripts

« npm package-lock.json
e Npm .npmrc

o RFC 8259 - JSON

H™ 7|12 2026-07-15. 24! Node.js 24 LTS 2M = 24.18.x AL, npm current 2Me= 11 HE 2 SRIISLICE M
MM 7|-147H source syntax-107} test-4| config precedence-CLI 5 outcome-HTTP health-simulation2 bundled
Node.js 24.14.00{| M =™ AZ3MELICE Node.js-npm-0S-shell-framework-deployment platformO| Ct2H™
command-resolution-precedence-outputO| EH2I& 4= J© B2 exact version2} official documentationS &HH|
7|=8tLick
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https://nodejs.org/download/release/latest-v24.x/docs/api/packages.html
https://nodejs.org/download/release/latest-v24.x/docs/api/esm.html
https://nodejs.org/download/release/latest-v24.x/docs/api/modules.html
https://nodejs.org/download/release/latest-v24.x/docs/api/environment_variables.html
https://nodejs.org/download/release/latest-v24.x/docs/api/process.html
https://nodejs.org/download/release/latest-v24.x/docs/api/cli.html
https://nodejs.org/download/release/latest-v24.x/docs/api/util.html#utilparseargsconfig
https://nodejs.org/download/release/latest-v24.x/docs/api/fs.html
https://nodejs.org/download/release/latest-v24.x/docs/api/http.html
https://nodejs.org/download/release/latest-v24.x/docs/api/test.html
https://docs.npmjs.com/cli/v11/configuring-npm/package-json/
https://docs.npmjs.com/cli/v11/using-npm/scripts/
https://docs.npmjs.com/cli/v11/configuring-npm/package-lock-json/
https://docs.npmjs.com/cli/v11/configuring-npm/npmrc/
https://www.rfc-editor.org/info/rfc8259/

