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HTTP status7t g8le
Response?Zt 2X|Zt response.ok?t false?!

Problem Details?| code:s stH 27|, detail2 Atz 3

loading, empty, ready, error= MZ CI2 stH ok%0|Ct,

422 Flol= =g XX %1 #HE = QHHSICE,
409 Z[A AMEHE TX 241, 429& Retry-AfterES 7|CIZICEH,
POSTE CHA| EY mi= Z2 idempotency keyZ &t

Fla= MY R+ 08 =SRICh= X0| ohof, 2afE

./02_Labs/GO8_Fullstack/L08-03_create-resilient-error-state-practice.sh

MM7|= 2| package®t network 10| LS R3S THELICH

gibalja-resilient-error-state-practice/
— app/ 2701- A5 F F¢-277t Q= local o

L evidence/ reset-40 tests-25 audit-fault probe-state contract-version

3813} - HES SHLI A - 558

of FHOAM TR X2t 7| St
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gtol E

HTTP SEH0| /U =T}, statuse= 20T

code stHO| 912 QHE &Rl 27| gf2 FAel7t

state M loading-empty-ready-error & £1QI17}

preservation Unt 7|E SE0| H=T}

recovery 22001 ME-CH7 |- JA|= & FARITt

[ =
43|x} - LY 7150l HE - 552
QF-HE-27 7|2 YAIS MPD Y ASMS TELICL M EHS OF 427 S0iFolA ALt
- - 1 — E —
1. O|t1 Vertical Slice2| Z1|e} H|2EE nASHL|C

MO8-020{|Af ZH& HEE= 201 MM -HstE AUELICE MO8-030ME 22 7|52 83 20 Y= 20N A
ALl 53¢ = Q= MH|A EHOR HREgEL|CY

&

actor: planner
starting_state:

— login session active

— synthetic observations: 2

- draft form: empty
actions:

— load fault scenario

— submit fault scenario
visible_result:

— explicit UI state

- safe message and next action

— trace or local reference

preservation:

— existing list remains on refresh failure
- draft
side_effect:

remains on submit failure

- retry with same idempotency key creates one row only
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1.2. °|=A non-goal

AH| Zof-AH| 7 data st& oFF ZA| staging fault injectionz} data governance
multi-region retry 2ol 2| He| region'® idempotency-consistency 7|
message queue-background job S7| HTTP sliced|| &= job state-dead letter-reconciliation

ot trace backend package-network §ie= A& OpenTelemetry-vendor trace®t sampling
production rate limiter 24 counter- A& x| 2 actor-resource® quotalt abuse control
service worker offline queue Z=E-57|3 HQ| Ej offline-first product contract
A= 8ist Ul 409 217|-84Z&o|| = version-diff-merge policy

25t XH= retry o == 2F bounded backoff-jitter-retry budget

2 Mg T
X-Lab-Fault = &M QFE Maistes WS E header@lL|Ct. production APIO|| O] 7|52 £X| Z&LICE A&
server= 127.0.0.1 O|MTF A5t M| AAE-JHQIME-2F URLS EX| L&LCH.

browser

oz UHIIEZEHE Ot 2F gl Hat ol draft snapshot

s loading-button disabled request £l Otz @2 method-path-request id
S| network EE= response status-problem A commit 038 status-code-trace

EAl ready-empty-error SEF et A1t =X 7ts screenshot-state

23 edit-login-reload-wait-retry M request =2 UIX| 2o same key-row count
S Z|E s contract probe DB snapshot evidence packet
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2.1. M= Hx| x| 74

submit AZ ™ draft

refresh &if & 7|=

‘430| EQl=|7] M form.reset(
M commit O{£7} HEH M XK

D
EM AlijQ} HTTP A= Cj2

Fetch7} rejectS=X|, ResponseZt tX|2t ok} OHAX| PHX] SLEBLCE

F
?EE|7I

fetch 23

-

NETWORK ome

offline - DNS

ResponseE Hoh=7}1?

timeout - cancel

response.ok 217}?
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2! 2. EM Alfofl= HTTP statusZt §i&LICE HTTP 401-409:429-5032
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3.1. Fetch?| 5 Alil| 42

let response;
try {
response = await fetch(url, options);

} catch (error) {

// network, DNS, CORS network error, abort, browser-level failure

if (!response.ok) {
// HTTP response arrived, but status is outside 200..299

fetch() 7t resolveE|UACtD AP M2 OFIL|C 404, 422, 503 £ Response ZHX|Z ZO0RILICE

Response status

network failure e AS DNS-¢1Z 22 017 310l A% retry

abort e 8 AR FA-timeout signal A0l EAl-EL 29 27
HTTP failure AUS 4xx-5xx 409-422-429-503 status-codet 5

protocol failure AUS Che¥ JSON 7|ef mh OHXIt fallback-trace

30X &tol 1
ME{7} 503 Problem DetailsE Btati&LICE O] Q& Fetch®| catch 22t XM2|8{OF |7, OfL|™

response.ok 2} statusE 2J0{0F §fL|7f?
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4. Problem Details£ & 7|2f

Problem Details= &Efjo} 531

ALEHO| 8li= &t 7| A7 9= codeE MX| §=Tt

{
"type"

"title": "Ygs

'.../validation-failed",
=M,
"status": 422,

"detail": e

nA
TSE

"instance": "urn:trace:req_83f1",
ALIDATION_FAILED",

"req_83f1",

"code":

"trace_id"
"retryable": false,
"errors":

}

[{"field":"summary", ...}]

YEONCORE - M08-03

213 2F o= QF9 35 32 FHE1, “code’ - errors’
FFXoZ HZgL|Ct
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|
-
Xlgl-21 1A
instance trace_id
L

03-problem-details-anatomy

“retryable” Z2 extension2 stH ==
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= 2 7[A7} ¢l= codeE AX| =Lt

>
o
=
LS

{

“"type': ".../validation-failed",

"title": "QUHUS =QlE FAMY,
"status': 422,

"detail": "¥Fg =0| JUSLICH,
"instance": "urn:trace:req_83f1",
"code'": "VALIDATION_FAILED",
“"trace_id": "req_83f1",
"retryable": false,

"errors": [{"field":"summary", ...}]

by
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HTTP/1.1 422 Unprocessable Content

Content-Type: application/problem+json; charset=utf-8
X-Trace-ID: req_c35495fce5d38369
Cache-Control: no-store

"type": "https://problems.example.invalid/validation-failed",
"title": "YHIUS &
"status": 422,
"detail": "EAIE ¥=2 FSHHR.",
"instance": "urn:trace:req_c35495fce5d38369",
"code": "VALIDATION_FAILED",
"trace_id": "req_c35495fce5d38369",
"retryable": false,
"errors": [
{
"field": "summary",
"code": "INVALID_FIELD",

"message": "EZE ZHE O FHESE Hof

example.invalid = A&29Z AX| AZL|X| &= domainL|Ct production2 £H|5H= domain Of2H0f| problem
(o] X

d =258 =
type 2ME AAlH 7l QFHE QI URIE AFSRILICE.

e s
4.2, dcE Mo

type A7 problem Z= 0O} oY o|0] 24 URI

title NE occurrenced|C} HI2X| 242 »"e =2 012
status HTTP AH|X} AR status@t x| Ut 27|

detail Atz occurrence0ICt 7Hs sfds 5= 8Y
instance X|2d-forensic 2ol R SHEHO| @F AlH
code app Ul oty 3} state-action £7|
errors form Ul fieldOCt CHE inline message &
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#afiof 5t=7t

retryable retry Ul x7d HE X|= 0o{8

4.3. detail = parsingstX| t&L|C}

// UE: B HFol 7E

if (problem.detail.includes("3%")) retry();

orEXQl 2t A

if (problem.code === "RATE_LIMITED" && problem.retryable) {

showRetry(problem.retry_after_seconds);

5. 22 Taxonomy2} AX}E oA ASIL|C}

MATRIX 04

QFoiCt Melxte} CHF SO0l CH=Ct
AEl HSO HX| 23 =74 RIS HHYOf sh=X| HIASHTE
sHols browser - network A gol - 3 A
401 session CHAl 2391 - draft &
403 policy s vy - Azt 23
409 resource state Z| M2 ol - W
422 input Zc 23 - focus
429 - 503 capacity - service CH7| - ®MEHE JHAI=

2F HAIXI= HYo| ofL|2t 57 Y2 ZHHOICH

YEONCORE - M08-03 04-error-taxonomy-ownership

T8l 4. statuse A9l 2X|E &35|1, owner?t next action= 20{0F MA| S5 HA|7} ELICH
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S SIS browser - network '
401 session '
403 policy '
409 resource state '
422 input '

429 - 503 capacity - service '

OE mIAIXIE= MOoiol olLIZF 211 oiMdiol =odoirk
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NEXT

NEXT

NEXT

T BHOl - 25 MAIE

CtA| 2391 - draft &

CHo| - Mgkl MAI=
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Ul state

s #4 gls NETWORK_ERROR error X X o1Z tol-retry

session & 401 AUTHENTICATION_REQUIRED signed out SN =4 login

permission & 403 PERMISSION_DENIED error/read-only X EN| e Ag My

HASE 409 VERSION_CONFLICT conflict ox| ox| ZAl 22 &o|
E el 422 VALIDATION_FAILED field_error 2| ox| field =&

F At 429 RATE_LIMITED rate_limited 2X| E=py| Retry-After CH{7|

LA ZHol 503 SERVICE_UNAVAILABLE error 2X| E=py| HN|BtEl retry

0lo
AL
E_|
rt>

502 INVALID_RESPONSE error X X fallback-X| &

5.2. 5xx= MH X5 YA £5HK] e&L|C}

5xxi= server-side &ff HFO[X|2 @F0| HMEE|U=XE= B ZEYLICEL 53| POSTE SEHE & EUCIEE DB

commit0| %2 & JUSLICH
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STATE 05
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7He] &El 7|AI= L1

Jjo
o
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\ EMPTY
ERROR

. @)

SUCCESS

RETRY

50| Ho|= S0l HF2
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 ME duff Flofl= 552 Holof st}
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st 72| isLoading2 2 3tH MHM|E FX| L=LCt.
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CER
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ERROR
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6.1. 3£ state

idle - loading - ready

empty
error

canceled

success
field_error
conflict
rate_limited

error

oh

6.3. &'Efet Cl|0|E{= &HH| 7| S &tL|Ct

const state = {
observations: [],
listState: "idle",

pendingSubmission: null,

latestlListRequest: 0,

error SHAZHXESHH O QS CHA| ELHOF SH=X], O1F S22 RAIX| & = §IELIC
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7. loading-empty-ready=S M2 C}2 MO 2 otSL|LC}

VIEW 06

loading - empty - ready= MZ C}E 2k

D5 8l siHoR HOo|H AIBAH:= HE

nA=E P

= gict.

I-

-1/

LOADING

skeleton 3&

43 -0 43 -nd
aria-busy=true A WS x|t M HI0JE| ZA|
L LR ) L 2F oid ) L JUNIIE SE | )

EMPTY

READY

GiolE] B2t 28 A2 AEA7LCHE WS

YEONCORE - M08-03

a8 6. "empty = g8 0Z10|X| 2R 7} OFELICE loading2 7|LHEat |4 7HsdE 20 SLCH
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43 - nZ
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| A 7| 22 X

%7t Ch3 WSS of=7tolct.
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7.1. Rendering contract

loading stable skeleton-ZI3l 2% NE B2 e 27t aria-busy=true
empty 0 HH-AHAS H|=-filter context status message
ready Z|Al rows:count refresh action semantic list

error FMEH MY -Chg A= Amj ® cijo|E alert-focus
canceled F|A ZOHCHA| 28 7|Z H|O|E] polite status

L}8: data.length === 0 - O[RZT renderstx| %2

data. length 0 - "Otx ZEO| glELIct. A HES M.
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422= A E X| 2%

RF ot HE HAX|7H 22 2X

olgi= H=5F111

i
4n
4>
A
2
x

olaZ2 EolsH =M

VALIDATION_FAILED - HTTP 422

%X req_c354...
QFItLIE 2 Bl 22
JcHE Eotof ghuich
A IAE O FHHSZ Ho| FHL.
|
HE - 4% - dZF - focus - 3 - MHIE ]

[

YEONCORE - M08-03

21 7. QF Qo2 M| AIfE Y2|1, inline messages= &
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8.1. M3 AZ0]|9t resetE SLIC}

try {
const created = await requestlson('"/api/observations", options);

setState("success");
form.reset();

catch (error) {
applyFieldErrors(error.errors);

// reset Sig: ABXZL 2 7t |X

8.2. Eco} 2F E&2 programmatically Q1ZghL|C}

<textarea

id="summary"

aria—-describedby="summary-help summary-error'>
</textarea>

<p id="summary-error" class="field-error"></p>

summaryInput.setAttribute("aria-invalid", "true");

summaryError.textContent = issue.message;
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8.3. &x| 422 spH

YEONCORE LEARNING LAB

237 bt B HE

4 2F - B4 cole| 2012

I €D TR YR zas w vls

=730 My

dadm | 4293 2F

CtE XZollA 422 =i 2R} g2 HES AIRLICL

H25H WS req_6abf8bc6a51b6728

1_'_‘:':! 8. g4d
ZHE ST

30x &hol 2

Atgs v

TR % 25/80

Y3 2FI L= BEE|OOF = BEE 2
E

THeFELE A 1 B Heiei o

e Fob @ IAHE 8§ BY O FAHE Hof FA2.

A HF

oA

422 5| AEXt7tCHA| 30XHE =5H0k

preservation contract@lL|7}?
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2l2igtE sols) FH2

Y d3 2FYLc EAE 58 sHsMe.

VALIDATION_FAILED - HTTP 422 - X req_6abfBbc6a51b6728

o

S58 E22X| RAELICH #| 2R

F31AZEACHZ ", 7| E 2 27 |A|ELLC 2

910] AlzfEt %!

MM otE 2 04:42

STATE FIELD_ERROR

field border-inline messageZ} Z&

7127 Server validation®!L|77}, OtL|™ client
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9. 4013} 4032| 27 A5

o

LisL|Ct

4013} 4032 27 510 eh2fof siot

S Lzt 2R 2 BUHE AI8XH= RS HHYOF &X| ZECE

- ~ - ~
M#Mo] girLt SR E Agl2 tx|at sso| FX|E
draft 2& Bzl st RX|
230l 3tHoZ 0|5 S18E #E HAl
270l 5 2l M2t =2 ZQstH Ast oF 4=
. J/ | J/

401 — identity 87 - 403 — action EE&= policy 3

YEONCORE - M08-03 08-auth-recovery-401-403

12l 9. 4012 identity contextE S56t11, 4032 3XY identity7t & 4 = SO|Lt policyE HiEL|CY.
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9.1. 401 - CHA| O1S5}1E| draft2 QIX| oL Ct

session cookie expired

- protected request 401

- form drafte DOM:safe statel| =Z
- login view

- 27391 ¥Z F el taskz2 =7

9.2. 403 - CtA] 29lat A|F|X] Sr&L|C}

viewerZ} CIA| viewer2 2 1216}H permission2 HHY X| &&LICE

403 glol
role0l| action Q1S S s A H HE2
CSRF proof A njf OFX B Al session-&}H reload

>
=
io
3
w0
o
c
o
D
IR
rir
o
of
Pl

resource ownership 2%

ZZ! policy M5t
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4095 SEY YA ESHR] ST 2M NS HA ot

L2 YIS A BEUE 5= 2IQ10| ARZIXIX| 942 = QlCh

version 1 server version 2 409 Conflict reload - compare

merge - resubmit

YEONCORE - M08-03

2110, 4095 LA|A network 2F 7} OFL|2} $1XH resource state?t EE5t QAQIL|CE ZHE QXS TA| HHE
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onflict reload - compare merge - resubmit
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10.1. 23 flow

W7t 2 version 1
- CI2 AZX7t version 2 X%
W version 1 7|8t X%
VERSION_CONFLICT

version 2 22{27|
gol-Lf = H=

merge £ Z7|

N =Hoz xuE

10.2. production conditional request

AIX| update API= ETag: If-Match Z+E conditional requestE ZESH £ QIELICEH AL L create 7|50 €14 4092
Fs Ul 57 SELHCHELICH

11. 429-5032 Retry-After?} XA Ol AH2 ASL|C}

429 Mu{7} T3t ti7] AZHE UIol §7Ich

Retry-After S0t HHES E 1, A[ZHO| X[t F| AFSXEZF THA| =S

r N\ % N r N
HTTP 429
294y
code: RATE_LIMITED —_— E ——
z2 % 5|
Retry-After: 3
INE=N =
retryable: true HE disabled
| J (. J | J
ol S 93t XS YAIELE oS of 7|2ch.

YEONCORE - M08-03 10-rate-limit-retry-after

211 429= MEXI2| F BIETL MEHEIRSS TEILICH MH{2| ti7| 4S5 3HH countdownt button stateZ FZLI|C.
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~ ) .
HTTP 429
code: RATE_LIMITED [ <
Retry-After: 3
retryable: true

L y, \

rO
B>
mju
Ju
i)
40
rot
2
o
=

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP M08-03 - 41/69



H{E disabled

MEE= oS O 7|2Ct
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HTTP/1.1 429 Too Many Requests
Retry-After: 3

Content-Type: application/problem+json

"code": "RATE_LIMITED",
"retryable": true,

"retry_after_seconds": 3

11.2. Retry-After 217|

const header = response.headers.get("Retry-After");

const seconds = Number.parselnt(header, 10);

HTTP Retry-After £ seconds EE&= HTTP-date® & QELICE &2 LXKt secondsPt ALEEILICE production

parsere & @Al clock XtO|E CHE|OF BfL|LCE.

11.3. 4292} 5032]| X}0|

429 0| actor-resource?| 0| {2 %2 HgheHe th| policy Stol|M 7ts

503 serviceZl YA|H =R X2 £7} MH|A AEH-CHZ| operation 9t&

0x
fo
o

11.4. 31X &2 2

o disabled button 10| countdownZt EA|

o 0= 7t 25t retry

o 409-42271FK| Xt= retry

« POSTO|| A idempotency keyZ O{tH AAd5f retry

o AEXP7} HE B 9f= background loop
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12. POST XjA|E+= Idempotency Key=® HSSHL|C}

SAFETY 11

POST XA Eoll= Z2 HIlE B&SH= XE 7|7 25t

SHE 0= M= 22 key?t body

i
ol

3t o] Moo= Srt

'd ) 4 3\ ( 1\
key = K-83F1 K-83F1 same key
= Jpxk
body = Z& A > hash(body A) > same body hash
DB INSERT #3 . INSERT 9=
observation #3
SE2 ARF =t 71E #3 giet
| J | J | J
[ Z2 key + C}2 body — 409 IDEMPOTENCY_CONFLICT ]

YEONCORE - M08-03

T1-idempotent-post-retry

[y ) —

2112, R 2F0] commit 7 SEHE A= Z2 key2t Z2 body= 7|&E rowE BIEHILICE A rowE 2HSX| §45LICE
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SEr2 90| M= 22 key2t body
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ot
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rr
il

4 ) 4
key = K-83F1

K-83F1

I hash(body

observatio

( Z2FO L/awv o TLE2 haAdwv — ANC
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n #3
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same key
same body hash
INSERT QIS

7

IR

#3 dist
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12.1. Client contract

const pending = {

body: { category, summary },
key: crypto.randomUUID(),
i

await fetch("/api/observations", {
method: "POST",
headers: {
"Content-Type": "application/json",
"X-CSRF-Token": csrfToken,
"Idempotency-Key": pending.key,
i
body: JSON.stringify(pending.body),
1)

12.2. Server contract

x
D

Q2F - 400 IDEMPOTENCY_KEY_REQUIRED

- body hash + rowE & transactiono| 7|5

i

N

hash - 7|Z row %2, replayed=true
hash - 409 IDEMPOTENCY_CONFLICT

m
rlo rjo ol

my

12.3. Table

CREATE TABLE idempotency_keys (
key TEXT PRIMARY KEY,
user_id INTEGER NOT NULL REFERENCES users(id),

request_hash BLOB NOT NULL,
observation_id INTEGER NOT NULL REFERENCES observations(id),
created_at TEXT NOT NULL

);

12.4. = Hxo| E2stL|C}

productionOf| M= keyE d2l5| HE5HK| %SL|C operation?| X|CH KYA| = 7|2t storage H|E, 7HQIMH -audit L7 E

0248l TTLI cleanupS &Lt

=
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13. Timeout-Cancel-Stale ResponseE &£2&|gL|C}

AZHEDL - 314 - Q2HE SHS M2 CHE A

AbortController@} request sequence?} & ZSttu} 5tH M8 Ly 2H=C|

o8 A- L2 @ >

2B WE @

v

AExt 3t
B A& - READY A 2A| - STALE
LIPS
HE Bt AS - 00| AEE M| side effectE =|S2ICH= 2 ofE
YEONCORE - M08-03 12-timeout-cancel-stale-response
AO X Sl= al o2 = St= el OFA S| L x orn S
J813. HES Flachs Laf M HYS Fa5k= L2 2X| ESLICE sHHo = 7H 2|2 oo SHTH M E.iLLE
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AbortController?} request sequence?} M4 =Lt} 5tH M2 Lty gk=r}
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1
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1
B X & - READY A 2A| - STALE

>

side effectE E|=2ICH= 552 O
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13.1. AbortController

const controller = new AbortController();

const timer = setTimeout(() => controller.abort(), 500);

try {

await fetch(url, { signal: controller.signal });
} finally {
clearTimeout (timer);

&LICt J24A POST timeout2

o)

browser?t fetch& SEHH T server?t 0|0] request bodyE 811 DBE commitIHS 4=
“Muf7t ofL|2} Z3f ojEkelY &~ QUELICH

13.2. Stale response gate

const requestId = ++state.latestListRequest;

const payload = await requestJson("/api/observations");

if (requestId !'== state.latestListRequest) {
return "STALE_IGNORED";

state.observations = payload.data;

AP filter A F filter BE 27| MEHSIH A 2E0| LIS 8 4~ QESLICE arrival orderZ} OtL|2} user intent
orderE X &stL|C}

—1od

13.3. navigator.onLine 2 SIEQIL|LC}

HEIRX 2 2YUH|M|= MEZ CI2 heuristic2 2 online 01§12 THCHBHL|CE LA

USLICE navigator.onLine DI 2 XMZF HES 9FX| ot1 OhLY AlS 20t

- Z
Q
Y
rlo
30
Ral
=]
>
=
ro
m
bL
rlo
K]
e
4>
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4 2F - B4 cole| 2012

MM otE @F 04:42

STATE ERROR

YEONCORE LEARNING LAB

237 bt B HE

I €D TR YR zas w vls
Ml ChE xEo] Eg

=3 29 o
sswm | S S AR AT
T2 HXD SHE B WE WS U2 AR HeRIgLc:
H35HWE gs
HE 2 F=91 22 A 12
=
2HE Y28%| 2EaLC}
Agd ~ XNE At solsix| 2YELct
M7 KR SIIE|] SIOHALICH 28 X{3 AISTI2 ZIHE CiA| Eelstie.
WEEF 2480 OUTCOME_UNKNOWN - HTTP Si8 £3 28
SIS B0|E 52 0| AHE Moy 23 nz watue Y
A8y 78 16Y 97 04:27
28 HE §| 2 OJEE B vt HEE By
4
IE 3

22 idempotency keyZ=

JhelE HLE M D28 H 5 2l2istR| ord g
A HF
Y2 st AT 2 el 2

32 14. timeout 27H0l= A row7} 20| 0Fx| £O|X| gx|t

MALESH 7|E rows
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POST = server row #4 commit, browser response abort

= OUTCOME_UNKNOWN, draft SX|
keyZ Z1t &0l = 201, replayed=true
gl F 58 = 4d

i

DB row delta = +1

<div role="status" aria-live="polite" aria—-atomic="true"></div>

loading 2t%, ME 43, F& 22 &E HIAX|= focusE HHSIX| 410 HZE 7|=0i| MHELICH

15.2. AFE2X}7t EA| 2hojof gt @ R &= alert

<section role="alert" tabindex="-1" aria-labelledby="error-title">
<h3 id="error-title">Y=HS & FHL</h3>
<p>EAE 52 +F5IMR.</p>

</section>

submit A1l £ 27 20| focusE 27|11, fieldol= aria-invalid @ A% ¢1ZS H|ZEILICL MOloz =25

x| aLck

15.3. Focus= 0| 7}s38H{of etL|C}

ArA focus

H A status update 1%l control §X|
submit 2% Q9F = summary
field error &9l A invalid field2 0|5 7t
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Ar focus

retry countdown button disabled, focus ZA| 0|5 gi=
retry 83 CtS XIo1AR{L input = Z 1t heading

16. AH2X} HIA|X|2t 2H 225 E2|§LICEH

16.1. AFEX[0|A| 20 & 2

16.2. AF2XI0j|A| 20 FX| 22 A

stack trace-source path
SQL-table-column L& HE

session cookie-CSRF token-access token
HIZHS - 2F HA| body

dependency versionZ} server banner

CIE AF2XIQ| resource ZXf 0182

16.3. Log event

timestamp - service - version - trace_id
method - route template - status - stable code
authenticated subject ID = ZA3}E actor reference

duration - retry/replay flag ' sanitized context

&tLte| interaction identifier2 browser0il ZA|St trace®t server logE SIZFLICEL 21 XIx|Q| MIlT app HHIE
Pliea|x| A HIAESHL|CE
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17. Fault Injection@ £ Alufie} &

TEST 13

FE= ZICiE|X| 21 FsHA stk
2E 27,55 =sict.

Zt ZOLCt status, 3HH state,

o HTTP Ul STATE #d3AH
EMPTY 200 empty == 0d
FIELD 422 field_error draft RX|
CONFLICT 409 conflict E| A= ol
LIMIT 429 rate_limited EEu M
OUTCOME ols error same key &0l
PASSE= Q87 AlZHMCH= 5£0] OFL|2}, 248t Alujot S77} MSISICHS SEo|ct,

YEONCORE - M08-03

2| 15. PASS= @27t &t

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP

ASIX| QUCHS 0] OfLla}, 243t @

13-fault-injection-evidence-matrix

-2l state- 2&- 577} YES| MR E[UCH=E SRALICH
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Ul STATE

I EMPTY 200 empty
I FIELD 422 field_error
I CONFLICT 409 conflict
I LIMIT 429 rate_limited
I OUTCOME o2 error

PAGCE OE27} AIRHHNC = EE0] OMLIRE
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draft &X|
Z|AE2 2ol
3= CH7|
same key 20|
OFASI Aliillol 2171 XHSIEHC = EEoIrt
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17.1. &A1& fault header

X-Lab—Fault: empty
X-Lab-Fault: slow
X-Lab-Fault: validation
X-Lab-Fault: conflict

X-Lab-Fault: rate-limit
X-Lab-Fault: unavailable
X-Lab-Fault: malformed

X-Lab-Fault: timeout-after—-commit

17.2. 71 matrix

expected HTTP expected Ul preservation recovery

empty 200 empty - first action

slow + cancel o= canceled old data manual reload
client network = error old data retry

validation 422 field_error draft + old data edit

conflict 409 conflict draft + old data reload

rate-limit 429 rate_limited draft wait 3s

unavailable 503 error draft bounded retry

malformed 502 error old data safe fallback

timeout-after—-commit response SIS error/outcome unknown draft same-key confirm

17.3. Negative evidence

422 5 form.reset() %IS
409 T XS POST 948
429 ti7| = button enabled O

stale response?t list-traceE BX %2

same key replay 5 row delta +1 =1} ofd
500 detaild| stack-SQL:path ¢S
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18. A& Mol Server GateE &L L}

18.1. Protected write &A{

session -» CSRF - permission - JSON-validation

- lab fault - idempotency key - transaction - response

A5t 9l= actors= input parsing-idempotency table-DB insert Z0f| ZZ&HL|C}.

18.2. Problem response

payload = make_problem(
status,
code,
detail,
trace_id,
errors=fields_to_errors(fields),
retryable=retryable,
retry_after_seconds=retry_after_seconds,
)

send(payload, content_type="application/problem+json'")

18.3. &€ key?| transaction

BEGIN

SELECT idempotency key

- INSERT observation - INSERT idempotency record - COMMIT
-hash x| - 7|& observation SELECT

-hash 2%l - 409

[o3}
HA
ol
PN

=
=]
=2
=]
=2
=]

30

observationz} key record7} Z+2 transaction0f Q/0{0f 320t L= St MENE ZQIL|CE
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19. Al& 9H9o| Browser GateE AS5L|C}

19.1. tX 8t response parser

const contentType = response.headers.get("Content-Type") || "";

const payload = contentType.includes("json")
? await response.json().catch(() => null)
: null;

if (!response.ok && !payload?.code) {
throw new RequestFailure(
"MHTL LS @F FAoZ SO AUSLICH ",

{ code: "INVALID_RESPONSE", kind: "protocol" },
Je

errorTitle.textContent = error.title;

errorDetail.textContent = error.message;

server messageS innerHTML 2 9X| Z&LICEH

19.3. Retry action2 error Z70|A ZA™StL|Ct

if (error.status === 409) retryAction loadLatest;

else if (error.retryable) retryAction retrySameOperation;

else retryAction = null;

20. MM 7|9} Evidence Packet2 AalitL|C}

20.1. MM

./02_Labs/GO8_Fullstack/L08-03_create-resilient-error-state-practice.sh
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20.2. MAME|= evidence

evidence/
— 0l-reset.txt
— 02-tests.txt

— 03-resilience-audit.txt

— @4-fault-contract-probe.json
— 05-state-contract.json

L 06-versions.txt

20.3. X}3 QAL 7|=

40 tests PASS

25/25 resilience audit PASS

fault contract probe PASS

Python 3.12 + 3.14 compatibility PASS
anonymous 401 - viewer write 403

422 - 409 - 429 - 503 distinct

same-key first 201 - replay 201 - row delta 1

(2
ooh

204. &

cd gibalja-resilient-error-state—-practice/app

python3 app.py ——host 127.0.0.1 ——port 4173

BalRX0|M http://127.0.0.1:4173 2 HL|CL.
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21. &I2 £ Seven Gates2 Tt SHL|C}

SUMMARY 14

8t & Qof - 87 753 7159 TH 2

t20|2tz H|0] oM MX| MH|AC| @F M2|7H 2HE|X| AT

LS AN

ol

network # HTTP

problem + code loading - empty - error

draft + old data

558%¢ 6 XAI=

login - edit - wait

idempotency + bound

fault + trace + test

| Al 0| T3 - U24E A|7|3 - OHHsHA| ChA| AIESHE - 5748 W2

J

YEONCORE - M08-03

22 16. 97 M= ERAGYE- HE SRS S22 UF 22 BE S0} LR ELIC

14-one-page-summary
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5t 20|22t H|0] QoM™ AlX| MH|AL| QE X2|7} A | K| LRI

LS AN

4 )
network # HTTP problem + code
\_ J \\ J

557 6 XAl

login - edit - wait idempoten

( AFFHE= Hn X771 . olai= 7i3171 . of
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loading - empty - error

44

=
[

draft + old data

cy + bound

fault + trace + test

=LAl riil A= =lT . 2742 LJIrt
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evidence

182 network-abort-HTTP-protocolE LtE =7t

2 7ot status-problem-codeZ| QP& QI7}

3 oE loading-empty-ready-error7} ©0|=7}

4= submit ATl §| draft-7|= dataZ} =7}

553 401-403-:409-422-429-5032] next actionO| C}E7t
6 XA POST 52t 25t retryE 27}

75 fault-trace-test-resetO| A= =7}

7/7 PASS - READY FOR LEARNER PILOT

174
174

UNKNOWN - NOT READY, evidence
BLOCK - NOT READY, contract

22. A2 H|= Packet

YEONCORE

Z|A §jel

Q= -MEf-57 matrix

M- Ml Problem Details sample

list-submit state machine

422 field error screenshot

409-429-503 recovery screenshot EE= trace
timeout outcome-unknown record
idempotency first-replay-row delta evidence
accessibility keyboard-screen reader check
sanitized log-trace sample

version-environment-reset-known limitation

- GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP

decision table

response sample

screenshot

before/after

recovery matrix

same-key row delta

evidence packet
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22.2. 5| 2% oAl

0| packet2 loopback process-SQLite &4 datadlM

oF AotE UI H78 3

4H load balancer, distributed idempotency, central tracing,
multi-region failure, production rate limitzt ZHOIFE EHZE2 ZHSHK| ote=crt.

23. 41 HIAE - HA &S 12|  FSLICt

=M1

fetch() 7} resolveE|% 1 HTTP 5030| SOIRISLICE EA MZUL|7E Y2 HZUL|7fF?
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o
S
D
3
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D
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QU
a
i}
-
D
~—t
=
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8l 22 S 200 {"data":[]} 2 error stateL|7}?

e =2

OtgiL|Ct &S Magin A7t 042! empty state@JL|C & H=S OHLHSHOF SH|Ct.

=4 3

Problem Details®| detail 2% stH 27| key=2 M EIL

=
Of =lL|Ct. HA- 22 JHMO 2 HHR £~ QUEL|CEH P& QI code , HTTP status, typed extension=S AF2EtL|LCE.

=4 4

422 F formS resetst™ O #|2k0| THEIL|7F?
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HE =Y
o1z BED} 4 JHsHLICH AR BRE et 1
AZSHOF SfL|Ct.
=X 5
4011+ 403 25 ol stHo =2 HLM 2910| 2X|QL|7f?
I-II.'-I- E7|
403 At8X}= 0|0| QIBE[0 UELICEL 22 role2 CHA| 21
L L2 eVt St HEh|Ch

I-II.'-I- E7|

OMILICE Z|Al resource stateZS

=M 7

429 Retry-After: 3

02

Lo}

3% E

N

k- of
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=4 8

= ZASLICEL HES

= O{EH| 20{0f gfLi7t?

Ot disabled AEHR} H2 CH7|E 2

22|10, A[ZHo] x|t

=l
=

OIS permissionO| HHH K|

o= M| E3HoF giLlct

Tl MERL & MAIEE

POST timeout Z!= A idempotency key2 CtA| L™ Ot Q& 0| JUSL|71?

HehH7|
5 2F0| 0|0 commit=|UCHH F R row7t MM E
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=M 9

AbortController2 fetchE F ASHH server transaction= X+= rollbackElL|77}?

HehHY|
HE|X| &4&LICE serverZ} O]0] M2|-commitgS 4= QSLICEH F| AL} server-side effect

cancellationg FE28tL|C}.

=M 10

¢l filter A SEO| #HE filter B F|0l| =AASLICL FRE HERLLIIN?

HE |
7VE |2 AF2XF o=l BEE M E3tL|CE request sequenceZ H| w5l AZ stale response2 2 A|gHL|CE
283 1
navigator.onLine === false O|™ X% 7|52 ¥ disabledOF EL|7t?
HE H|
OFEL|CH 242 2t heuristicO|2t MZ[E o= 9= A7t JAELICEL offline 7IsdE YEl= SIER A8t
Q& ZntZ mkgh|ct
28 12

RLE X2 ARE FACE SHELI?

X
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71
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T2 evidence packet2Z ZHEIL|CE
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RFC 9457 Problem Details for HTTP APIs

RFC 9110 HTTP Semantics

RFC 6585 Additional HTTP Status Codes

WHATWG Fetch Standard

MDN Response.ok

MDN AbortController

MDN Navigator.onLine

WCAG 2.2

WAI ARIA22 role=status

OWASP Error Handling Cheat Sheet

OWASP Logging Cheat Sheet

type - title ' status - detail - instance , extension, ot 112§

401-403-409-422-503, Retry-After, safe-idempotent method-retry 2|0|

429 Too Many Requests@} Retry-After

network error-aborted network error-response model

iy

200~299 M2 0§ mtH

fetch-response body:stream ZEtt signal

online heuristicZ 7|5 xIcto| Of-l BIEZ Al

error identification-suggestion-status message-focus order

polite live status®} atomic announcement

rgk

S 8 Xl YBE 0% X2

L 7

interaction identifier-event attribute- 212 data H|2|-logging failure test

EXE A= iy
1. HTTP statusi= app-specific messageE CHAIGHA| QX2 o|0|S CHA| HOI5HX| & 4&LICE

2. Problem Details= debug stack= At
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