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ODD 2.0 =Rz A Gt SChit
Output-Driven Development 2.0: Unified Chinese Edition
. Yi Fu (f§%%, ODDFounder)
DOI 2. 0DD v1.0: 10.5281/zenodo. 18207648 | ODD 2.0 EN: 10.5281/zenodo. 18756457
EAL: AL BHARCLE YA O TR VR . %0 F3k: Contract—Execute—Verify—Seal.
ewpage
# 00. ODD 2.0 FICPRRR: 7= HPEXEhF R %04
—RiEEgs: ARG PR, R, EIRIES

ARICRGZ 0DD 2.0 (Output-Driven Development) JPiKIBHIHAT B 49 X KA T —VIRJZE KB40 5 2T
5 rBiAHIEIE ODD 2.0 MRS Ee . BEAMIE. RS INERR.

L BATAHATE 0DD? O sSHEE)
FERBR (LMD WA, AT ZEBACIS I A il T% . Hitb ok 7 — DB AKHEE (Review) MY

HEHEFFRERE: TR > ABREB > A Review. Al BHLHIAEEE: =R > AIBREB >
A Review,

Eschr b, b ANERE. BRI AT JURDBR PR R L E AT AU T 2 8RR TR 5 2 e iR, AR R B
ODD fIfifis: Ad AR, RISIERE™ Y. BATRESIIN “HiEEs (RERZEATR) 7 Fiz s “5mik

G RIEHGE “HAREAE — 48R aE “ AU SHEMNE. Review JBIE 7, HUANE R, 0DD
R TIEAT A “EERAIGIE — SRETT G o KRB BB AT I G B A Y U2




2. O KGR (The Core Loop)
ODD WA E RN TR e, HErA =M 22 # 0 a8 L AE LR DU/ AT AR R3S S0 1E 2 H PR

293 (Contract): AT hFHI, AR (HUAT Hih) JeHEMn “R4” (W& REmA. fat. 25 ¥
PAT (Execute) : LAEFIHIATE Al ILEAFTBOOAERAN. TEZEG, Z2AMHETC.

e (Verify): AEACH, REAET4E CRIoill. MEMEMA, 22l . @l Tt 2, #
BAF (Seal): ZRITHEM)E, RISVCAEM IS S 2 AR 5 Hash F05E, IFHT AR B

Tag (W1 Git tag) , MENHETUEIBWIN “UEHE” .

R

3. FUER =AY (Three-State Model)
fEfE4 CI/CD W, BRiER A Pass / Failo. TAENXT AT AHfEMER, ODD 51N 7 ORI =35

PASS (Z%47): FEHWERFFE L), PLasBUT, MEEET.
FAIL (Z04]): FPEH¥pARaei@E B IGUCSc:, HLastEU, TR A5 .
FREEZE (3&47) : WLARTELAERS R B ILZ G A AR S, s B3] T ok mal AR T = 1 32 K.

BB AR DAE T NSRRTER AT 5T, ARORFAEHF ST ML)T £, AN (HIERARE

4. REENLE]: PraZ)5 CAP 3R

IR LV S T, TR AT (AR “migmis” B0 “HO5RES 7, 7E5A R S A TR I 50
ODD  FH AR A A R K«

N TP — &, BRI RIBAEZ TS S RAT, G CAP 1#Z% (Challenger — Attacker

- Proposer) :

* Challenger (PRfE): BRI, T3RZATRLH BHITE Lo

* Attacker (Wili®): 7EVD & 22 HT & S I A A QA o H R Ot 24 BT A B0 E T 14% .

* Proposer (Fiffl/ %) : BOHABAZAN L) BEINCHI ], ERFERLEH ] “ LWL .
« ANFK (Arbitrator): f£ AT A HIIABIGNAT YR, AT BA BRI .

4.1 ¥Y584k: ODD 5 K Fr bR XU

CAP RERTIERLHE “Hh 1 “, (HPIA 7 — D HERAR N RARGHEH 7T,

W SR LA BAKH Y 55 H B AR AT I 22, 32240 25 R ST HBAE AR R 1) 3L AR AR BO™ 26 I B IE—— 3R UE 42 2%, 7 M 4sfl . 1Xmie “O
ODD X 1 (25 B R U S AR NI 3, T AN FR AR 2 e A v«

* CAP XFJipi L RAMRE A T, (EAPT IR 3ZA 5 1) 5 T 4 iR
* Challenge ML SCVFEAT NBERS FSERL), FEARTT ) B R (A7 I (]
o NRBRBATLE——REZERAMRZN, SUEHAEAN

ODD fREBAIRE “F*HMFFEHL «, AR “RAFEHLMEA “o FHERIEME, HAME e NSRS A
ODD FBETHIA T, AR ERE.




5. BMEREnHIEwE

N T G 00D, FAVKIEA RS2 ARNME, K I5ER DN A-B TORRENE CREEHE o & LA
PRIE 7y L ——AFTENEIT 5?7 — B T#RA? 8 A1 — B ZIZ Pl 3%
BO5 — TR ELMIBAES "7 JGik AO3 i BO7

A TfE (Foundation)
A NEE: VUG oDD. ARHRERET R B
* AO1 RITIHABXMZ O AS 0DD k4.
* A03 ODD [f] 5 JZEIREEVFR S N5 .
B AITS2E (Tutorials)
EENBE: AEETF A NTF R

* BO5 FHEFHARMIFTH] AT HRL I HE N NI AH—1 00D HI3f.
* BO7 DAIRASEAREE SR, PALERR I SEIHIH I Je Lo ﬁ%‘r}:%)\/zﬁ

C TFEsLE (Core Mechanics)
EANEE: BRI E T RS — ST &
* €09 / C11 VHRWMATE HIFRZ), P HWSIERIEE. X GER ShriE e o
o C13 RS AEm A CIREN) SibfEaEsE 7 ME.

D RN (Advanced Engineering)
EE N RGNS B 6T kK&
* D15 UIATITE MR B I 224 “2E00]” WML 5 2 WiER LR R .
* D17 HRRZ AL BSEH (GESHLHD LmB s iz e E.
E #5495+ (Philosophy & Alignment)
EENRE: AL B EIRHT T

* E19 / E21 ¥¥f# ODD 5 LIM MO%2&xi i85, Mg ARE RN,
* E23 AL PMEFES——4% AL B ODD . OMER 53HATHIE
« E25 ODD [#i1 3%'3/%’%——% TE RIS Ve 5 ANE 3 5.

HEGIH] ODD MR bR WD SRS RECRIRF, T4 — 5] .. /.. /0DD. P99. 4. &=fl, atr5sEil
5 ../../00D.P99. 6. KM KM S B EIFIER. md. A CAFRPATEIE, AKBALILE RS LT

ewpage



AOL. TR #%.0vf Sk
— A5 —MER
WAL, 72 A R,
KR ODD (PEHMIIEEITT R M4, —AERE T

PRTT g 18 21X L b7 5t

AT BT 200 474CHS, #RIET 1 /N Review, AW, EL£ERIAE bug.

fRik AT EA 7 —AMEE, BT —mIest, = RERIG SR %

PAEHTH— AN, DR NI AT A X FE. B T IR0 Git log, PEAHTEEEMEE.
XL AR ] — A RAEH A AT RIRLRE, MIARLRIE AT MIgEH.

G K HIE R “IRERE —~ 4iReE “: AUSSRME. Review i 1, AL AE R B, 0DD
B TIRANTT R “EERATIGIE — LRRTCFT MG o XM AT B IR BB AT I VG BE A Y U RS

— AMIER
0DD A — A OEIR, 1D
HE = WIT > Wik & #HE

295 EEMRDZHT, LEHERE “Hafiuy “. AR REE, & rRIERRICRt—
BINAT 4 AT A JAFE A AR,

PAT: ik AT (BN B, EASAE, SHANE.

Gk ZEIF IR B At . AR N LBAUS, RIS LIS R X7, f7aEk.
B WIEE S, A, BHCRE. BIESS RATEBUE . SAKIKE OB — e BHIEE.

WX AZ . BRI, AR TR, BAHE S RS

30 TR
g5 5t

contract:
title: "FAPREFRE"
acceptance:
- input: { username: "test", password: "correct” }
expected: { success: true, token: "JETEZFFFE" }
- input: { username: "test", password: "wrong" }

expected: { success: false, error: "ZRLEIR" |
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— input: { username: "", password: "" }
expected: { success: false, error: "FIPALGERNE" ]

o0 ik Al S5, SR)EHIGIE

# RREXRANIIE: Bk, SRR, Fahxtbb T
npm test # ¢ pytest. go test. cargo test

= WIEE, HF
git add . & git commit -m "feat: FAFEF - IiEEI" & git tag v0.1.0-login
WE, RNIRISER T —> 0DD 134

7

MBI TFLH— 2B F2 — B05. AIT MNAHMELR. md
o RHAEIZMIAN LR TFE? — A03. T TP 5 FERE. nd

HARZ O

B EX

Ry A “Mrafiily C——a Rk r Rk
1% RATMAETIERTT

PR ARSI AR (RS SCREED

EgE R S RA ML (RS S
B BUEEER Y, SRR

PEAE UL CLL. LA X SRR SR HE AT, md

e L RA =Fh

« PASS: @I T, FEHYIRTERY

« FAIL: ¥%iExt, A HBASHIT

* FREEZE: HIAHE, fFAEATHEIN, SR N TRk

FREEZE /2 ODDHIAZ o i i ——4 ML 28 TLIEHIERS, 1k AN NTIA AT B 8648, R4 16T I

C13. A2 BoE 1125 ARZSHL. md

ODD NEFTZE BTN EHEA—BEXT AL RANIR R LR W an SRR R0 A4

ODD X FER T —— A A& =AH M A ZAl, N4 FREEZE AEMET AW, A AR
—AE guide/FEFHFE. md 5#R H % README. md.

HEGIHZER]. fBAReVIE SEIEg R, Mar4t—=5] .. /.. /0DD. P99. 4. Rfil. RS TIEIEIRZRS]. md. T

11



ewpage

A03. T ik VP S5k MR
A% MR T 45

A2, ABEHIEITT AR
ODD 73 AN o ANFEME AT, A AT .

FLAK XS L

L0 2B H L1 —/A L1.5 4~ A+AT L2 /NAIBA L3 KHEIBA
0y YA T KRR AR AT AR + AHBA YAML A3 FRASAE + %
Sk B L/ FAEEM AT AR + A E AT CT B3 JETEIRAE +
HAF git commit/tag git tag AHE A + BE git tag + EHEIARY ANA] B ASGEH
WE H o Hah#e Ga/ RO Hah 12k GR/RMO = H112E (8
TH IFTH# iR + Git  AHADERE AL CI/CD + YAML SERT BB

L0 & “BIREAEE “—ASCEIWA L/ER, R 00D MMM E MR O A e (git
commit = FEH¥I, PR description = %), CI = IBiF) .

L1.5 A& “A AN + AL #9582 “——RF AL 5400, HIFE5INEE Bk R4 B . AHIGIFES5EF. A
CI/CD, fHLEL L1 fEiTF-3h500E 5 s FL B 5 e o

5 AUE M HRERAIE 5
0. REBLALAITIHAS]I N 0DD M ?

A A, HABKIERE — M L0 A
* B. R / ERABKEE - SEEFTE

L ARIIEAILA?

A HiFkBEC — fim L1 8¢ L1.5
* B. 2 ARLE — fHiF L2/L3

2. frf CI/CD ng?

A WAH — R L1 5E L1.5
* B. H — i L2+

3. PREYINH 5 2 THE G ?

e A AFEZE - L1 B8 L1.5 8% L2 8/
* B. FREL — i L3

4. RIEEALZ /DRI 0DD?
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SrePREM R BAT — LO BE L1
MEATHmS — L5
BAE 1 /PRI E — 12/13
5. MREMCHSHE bug J5 S mEHENE?

A ANUE, KTEE — Ll

« B. R™HEH, WEEERmL - L2/L3
H—TF: 2 0 @ik A, HEMN L0 Fia. &0 —AAN + H AT 5/ — L1.5; —1 A +
“iFz — Ll; ZAHPGE A £ — 1L2; &2 B HE 3 kT B — L3,

* A5
* B. &
« C &

— R

KEZHBH AL SREBEUNANTFEE, N LL5 FifHE&iE. diFshmidEMN L1 FFiE, BIBA L2
Tah. BHEZRAATH, YRTNEET-LTH WIEAE /. BIRESR SERESR, AR — o
CLT MpEAAND,

T_A

No

FHFRR? = B05. AT D AFFREKLE. md
RN TE? — C09. TR Y F=H4) iEHE. md

giflciid

ewpage

BO5. AT N ARG
PRIFIEE—/~ ODD A4

BAGATE 5 bt Rl 5eBK “L%E —~PT —~IiE—~EAF “TE.

AFTBEZIEATM T H, IRRFTE RS, — Al BIF (Cursor/Copilot/Claude #F4T) +
Gito

Y5

PREf— AR 8 8 Markdown #% 245 7051 e MRAT 145 F AL B0
LD

- [x] E&9h

- [ ] BEAK

- [x] 1& bug #42

Bt
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[ "text": "SLA40", "done": true },
[ "text": "EER", "done": false }
{ "text": "{& bug #42", "done": true }

. 534 (2 8
EARETH B — A contracts/parse—todo. yaml :

contract:
id: parse—todo
title: "#24%F Markdown F/FIFK"
description: "I% Markdown checkbox &I\ BV Iy FRERTT L5491 JSON"

acceptance:
- name: "IEEETETEHRIT"
input: "= [x] FEH440"
expected: [{ "text": "SELN", "done": true }]

- name: "IEERATARTTAIN"
input: "= [ ] EEIR"
expected: [{ "text": "BER", "done": false }]

- name: "ZITREMRT"

input: |
- [x] E49
-[] 5AHK
- [x] & bug #42

expected:
= { "text": "ELHYL", "done": true }
- { "text": "EJE4R", "done": false }
- { "text": "{& bug #42", "done": true }

- name: "ZHINIR[E]
input: ""
expected: []

H}

#eR"

- name: "ZBEIEFFIMT"

input:
# FRRn
- [x] E&9
B AR
-[]1 BEA#k

expected:
- { "text": "ELAYNL", "done": true }
- { "text": "ERFHR", "done": false }

14



R PRIEERE TR, IREEXT “MH ARt “.

Fb ik AT BAUY (1 )
ERA KGR AL B F, .

“TEIRPEIX N L)L parseTodo BREL, FHE XTI AIIMNR . I3k H 1] 06 20078 76 LA R I T
acceptance % H. ”

AT 25— A SEIAT— 20, AT EE Review IS ——ARAGOBEEATH, RGO E R H X AN

=00 R (1 %D
L <
# JavaScript

npx jest parse—todo. test. js

# Python

pytest test_parse_todo. py

# BE IR RERE S FSKAESS

PR 4G

Sl — BN,

ARG — RIS R A AT, 3 XL, R “. ARESIFEMRLE 7, iIbEACHEMS

FVUL. BHAFE (30 )

git add .
git commit —m "feat (parse—todo) : F2LYUGFiE T

4] contracts/parse—todo. yaml
I0E: 5/5 @

SCIP: src/parse—todo. js”

git tag v0.1.0-parse—todo

TRIIAIEL 1 A2
[BIE—FiX 5 435

L ZE: 5T 5 MIERME, X T “AHafilly “
2. PUT: AT 5T, REEEEATH
3. Bk ORE 7O, HLES S URIRS AT

15



4. B AREDIBUE, SARKRIE O TR
TREAT Review —A7MHS. HARE Review HAEL——BINIRIGIE i, MAZHE 7idfE.
X2 0D e B . I R SRS CIRESHL. 145 IESESE. XA AR ERHEER, AR

AL B2 “B% “m CERF RO
ODD HIRL LI ER EH —ANIgE: AT [ “BETR “RAEARR,

NE LB IE

1. B - 2. Bt = 3. T - 4 &t - 5 4k - 6. B - 7. EHER
(HRZH AT HEISE3S “TH “MMmEE 7. 0D Bk AL

o Wit AT IGAIE ARG A Ik

* Utk WRIEIIES R UL E TS (PASS/FAIL/FREEZE)

o (A9 0 SEIRAESE BT U

o VMR FERRME, AHERu W ARE “

WX A4 ODD BEX 4y “ISAE “F1 “Review “——AT [ H 2 BLGEIGUE, T A J& b w25 .

TRAHEEE W E19. F 5 R 55554, nd

Tt

o FEENIE ODD RURME =AMZOIRTE ? — AOL. TR AU S 5. md

o NHEZMIEANEL IR — A03. T PR S5i%MHER. md

o AIERA)VEBERE? — C09. TR Y P2HW) kR, md

o FEIAE A AIRIELL Review 4F “? — C13. T2 ZRAF 125 HREHL. md

ewpage

BO7. NI']_RIBASEEG S5LOAE B
SRR 15 204 B BME

WEWE

Res— M AM 0D BT JUIAMESS, B A IFEIRAELE R FE . ERA LR EE 20
i A ——ARTHE A 16 PIUMEZRS], bR R P

RAGIMAD NELREM. —DANERZ, AR AT seBl. REsclmt, Bk —k. 15
relE, TR “ AW “ BREWRET 4.
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252175 Markdown F##&%# JSON
SEHL—ANERA%L md_table_to_json, % Markdown FA%F:RL JSON %4,
LD

| name | age | city

|
| | | |
| alice | 30 | beijing |
| bob | 25 | shanghai |

i H 2
[

{"name": "aIice", "age": --30..’ "city": "beijing"],
llnamell: llbobll, llagell: ll25ll, "ci'ty": "Shanghai II}

]
BRI, B R IR IR P 5t —— R R TR 5 5 A 324 .

ity e

© Mt A RAT; (582 E SRR AR
© Mt B: $UATTT (ZRRLAEM AT SG. FAZZA)

Wi A B3Y B L, k.

F—5 (8 78
SR 1. Mt A 538Z) (3 4045
At A ML Y, AR B g

contract:
id: C-MD-001
title: "Markdown FA&EE JSON"
scope_in: "J§FRAE Markdown FTARICALESy JSON #4H"
scope_out: "TREBEHEBE T, FABHIRERK"
acceptance_criteria:

- criterion: "fRERITRIGEEESE 2 N FHRAIFIR, BAEKL, BEANNETERE"
given _when_then: "Given FR/EMITERE When J8F md_table to_ json(md text) Then IR[EIH
hardness: hard
executability: EN

- criterion: "RARKKBERITIHREIZEFIR"

N>

given_when_then: "Given RBERIZBEEIEIT When JEHF md_table _to_json(header _only) Then iR[E]

hardness: hard
executability: EN

- criterion: "BIURARERESHKREBEE) trim”

given _when_then: "Given BITIRABSERIEETHE When Y8 md _table to_json('| alice | 30 |') Th

hardness: hard

17



executability: EN
- criterion: "HMINTEZE Markdown FA&EIHIH, ValueError"

given _when_then: "Given AL EE Markdown 3FR1& When P md_table to_json('hello world') The

hardness: hard
executability: EN

- criterion: "TZEEFERARHIL ValueError"
given_when_then: "Given ZFfF&E When Y md_table to_json('') Then i, ValueError"
hardness: hard
executability: EN
boundary cases:
- "FREFBIEIIHA—F 2 ValueError”
- "BRXRAREE | EF E&EXA \\|) - EfmER

floor: "FTH acceptance_criteria wrZUiRIT" # FEA ML, JEIEN YAML FE;, #HENEMERE (ED
red_line: "PNFIEBEANZERFE" # HOAMEEA, JEFSX YAML FER, #EmEMERE (

human_confirmed: true

AUR 2. At B A AT SEIL (3 708
At A ERLA RS ME B, M B ERLANRL AL

“HRPEIXAIRL)SLH] md table to json PRE(. HRAEIZS4: def md_table_to_json(md_text:
str) > list[dict]. ”

AT 5ME)E, Mt B AMEAUMENS, EHERA.

B 3. M A BAE (2 48D
A A ZRRG, B MIGUEEAE:

WM PERITRIE - HREE: 2 NFagyyR /0

wmAN: RERL - HiZE: [] /0

WM. BRSBTS - HAZE: trim BFHYE /0

HiIN: "hello world" = HRAEE: ValueError L1/0]

0 N — HAEE: ValueError L1/0]

HWIN: TR —E = HAEE: ValueError L1/0]

WA BLTEE | 5 - HAEE: IFARRAR /0

g — B AR — At B BEEEIRS, MAE A HIREIE.
TSR UEE |

evidence:

evidence type: "output verification”
gate: "quality check"

result: pass

summary: "7/7 QW HEEREL"
contract_id: C—-MD—-001

task_id: T-MD—-001

18



R (T ) - AT
it B AWML Ty, At A BRAAT T .

e PR, SEI—A json_to md table BRE—— ik, # JSON FiH LA
Markdown &,

MAEE e —FE: B 534 — A B AT S2il — B Wi,
XK B 5RAN, 2ERMERE R PIT— 0N AR, FRR AT Xute iR 4E N1k .

AN H (GRAEEHE)
PIECHRSE 5, A I AL T R
it A M B MR

o IOUNSAIFIE AL ? BEAS Rl gm AT I ?

« WAHBIER T BE. KRR A2

e floor f1 red line £&HAMIE? (JF: floor M red line EXTHUEIRH I MERIAR, A2
YAML 7B, BEdBERHMHAsEE . ¥ C11. TR X R S5FrEMVE. md)

it B HAZMAE A Y.

* FIFER=AN R
© WONRIE: AFNRATTT, RN LA A W37 ? L EE [ ?

FHI S VA AR A e 5% -

Cross_review:
reviewer: "fafa B"
contract_id: C-MD-001
issues:
- type: "IAFERK"
description: " REMIBATE (10000 1T) HIITH—HAELSIRME?
severity: vellow
- type: "FRiktRH#"
description: "'#RAE Markdown FRAE'—GitHub X8 IE=2HM? HRITHMABLE? "
severity: vellow

verdict: "EUEMT, B L] EiNFTE"

g faiiie (5 7
=AM, BRI

1 WRLEIGUWC SRR 12 AT A R B IR L0 i TS o
2. WREHAG KM ? AT T R ESE IR LT MR .
3. WARAL AT ff “CEREHATE ¢, AR T REMIIE, ULEIRZE AT

LA
o CEETEMET (D) RS

19



« “HWE T REITHRIIR BB
o CORERMEANTRENTI ATEZIR P E B R 2R

R R IR PUBLERI RN T . TIXERAN, ke HaERIXLE.

AR

iR IEES Ik
RATIMPATTRATIRT R  RET “HARTARE ‘MRl RASEIAGE

B S 1E 3 51 SR bug T ET Je RO B, E R T 51
XL B FAE R IILLI ) [a] H Az il BRIl gk
BRI A R CRSHA t) RARS 7 — LA A F R — A e BRI
A JE AR LIV = T R 2 ]

T

s WHELHL? — C09. T 3L P2 iFdE. md
o AEIRBA G —~ C09. TAE ¥4 Ui WFEYE. md
o MEELZHR? — C09. TR R4 F~H¥ iFHE. nd
o [FFGEA — AOL. TR %O R S #EYE. md

LO HAEZE: FEMETIA
EAL: LIATTRIETEAN R &G CAUH, AEHODDIL A EH BRI A STk

LO &4
LOZODD ) A I THE—— A SR IA I LAE =, R — MIUAERHR O LM
WMRAREHIH, ANEAT “Oikw CURRAE, LOmiE NIRHER .

LO %o JE I
{RELZMHAY = 0DD FI—ERS

ODDMER:  LOH AT

17 Git tag

WEHE TR S

Y README B, 75 3R SC#%
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LO B4t
1. 2RI EEE A T tag

git tag v1.0.0-login
git push origin v1.0.0-login

B “HAF “——hRid AR ERIL ©.

2. PRE MRS

npm test > test—-report—2026—02-23. txt
# BY

pytest —junitxml=report. xml

B “UEAR “— it IO T AR

3. fEREADMEH 5 R IGU %1
# ISR
- [x] APRILLAMRFEEM

- ] RPALAEBER
- X $#ERERIRE X FIRR

Xph Y C——BARARRYAMLIE R, HIM T Ao i

LO M
© A BH AR SRR
* MATH, RibEE AT
o A5G T RODDHYLE & RN

LO - i fige T2k
HIRGEAFLOANIE I, W] RATH -

THRE MR KAT

L1 LRI B 3his1T
L2 leE %%%

Na

T_A
o FEPRIE EF? — AOL. TR K08 S S5k md
o MENTEERANES? — A03. TR VPR SIERIERT. md
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« M8%& L1.5 MsEdlr? — fUsGEIER A3 0DD. P99.2 / 0DD. P99. 3 54l H s {b I A7

ewpage

C09. TFfE %) F=HW) irds
B2y BAGERE oGy «
— AR 3
URER AT i “H— AR,
AT A7 150 4FARHG. AR, (A2

o RS SRR

o WBAE I I BT

o P4 @R 500 AR A IFER

o VAT AL I VAR — PP 4 S L
AR AT . RAREBIER “Hasig <.
1L 2 IR 1 R P — (R SRS 2 B, A8 T B SUE L SR AT IO (R 3K
BRSPS T EAR TR DR IR Vs 224 5 NS A SR B RS2 2 ] 1 2 il it —
— 5 IR, (H AR ARSI g
ODD #2%9 = AT HATINIE . 45— 2SI 2% 1 B0 6 R RE B B8 40T FF9R [5] pass B¢ fail. AEEHATHIRERA
ODD #¥j,
GRS RN (M EUFIESE” ), ODD  BIZVE KRR ( “EREE 2-3%, EUE >
75° C, KIGFFE = 07 ) o WEHEEAN, EHHAHALH .

s PRI ELT — ARERY WLBELERT)

o “UENZEF 4, RIE] error  FPTAARRENZ 7 — EEIZ] LI LLED
HISERRIE: R ANHIN, X ARIR IR EID? B8 — Y., FRE — BRER, FEMASLMb.
RIAVELRI: RATEEMNETE A, ARG (1) AT RIBIRI ERE S BRE R SR, (2
RLIHHUL (CAP) S EREHEATLO WX HT, BRI SRR  (3) #Re BN E 5 132 328 . IREIIZ O b
— KT HRAEELEHEESR, HFEA TS & R e R EET. B0, WX IR K754

R/ NEE

— N T B =R

contract:
id: user—-register # ME—FRIR
title: "FAFPEM" # NBEIZERNRFE
acceptance criteria: # W (i)

- criterion: "IEEFM: WMINEFEAF,EE, JR[E success=true FIIEZE user_id"

22



hardness: hard # hard=2ASUEIT soft=3E BT
executability: EN # EN=RIH(ZSIEIE NEN=AAI#EE, FE M/ HNI5EIE

acceptance criteria AR, B —FHWIWEMF criterion #iid “HH4AE@TL «, hardness
Wic T YAUA (hard/soft) , executability *rﬂia%?Eﬂqﬁiﬁkﬁu)\ﬁwtﬂiﬁzﬁﬁAUE (EN/NEN)
BRI LTS hard S8-ER RS, A HIET

hardnessiit B :

* hard: AATHEMYE/ ZELR— “SHUHEAR <. CEBAME” . “HSE T o 118X har
o soft: FHRRIAIMLSS/ WAt LR ——1n “Ma RIS [Al<500ms “.  “ARRBXARGE—" o 155 sof t 2 AF R I mT B

AAE L1/L2 NI hR, Se87BowE X 301 (W RERIEESE) |

EX TG U RCEAT

=2 WRMOTU6 S

WP NARERE “IEFEL “. A bug JUFHHELEREE
S H RG], 5 SEh B

acceptance_criteria:
# FEEXM
- criterion: "ZHFAZ 2 R[E error 'FHARZARERDT"
hardness: hard
executability: EN

— criterion: "§5ZR% (40 '123') = iR[E error 'FHHEREANE'"
hardness: hard
executability: EN

— criterion: "BPFAIRILENIR (A0 'not—an—email') = iR[E] error 'HRFEMRINTRL"
hardness: hard
executability: EN

- criterion: "AIPZEHEE (AIE: ¥REFEFZAFLRZ) 2 1RE error 'HRZEHIM "
hardness: hard
executability: EN

# BERIN

- criterion: "&IEMIN = IE[E] success=true FIIEZ user_id"
hardness: hard
executability: EN

JEI = Big, A5

BARGR “HAT N ¢, AR CHERLI “.
# $BIR: FEIA T ST

- name: "L berypt MEBFERE"
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expected: { password_hash: "LL $2b$ FFLEIFEFFE" |}

# IER: fEIRINERITA
- name: "FMEREAZEBRER"
steps:
— action: register
input: { username: "alice", password: "StrOng!Pass" ]
expected: { success: true }
— action: login
input: { username: "alice", password: "StrOng!Pass" }
expected: { success: true }

IRARE B AL, R0 “TEMEREE S, “.

JRI = RIS R —
# IR —FRWRHFRT=HE
- name: ";JEMINGEIERE"
expected: { success: true, email _sent: true, log created: true }

# IEHf: I/RAK=2%
- name: ";EMEINIRE] user_id"

expected: { success: true, user_id: "IEZFEFFE" }

- name: ";EMARINIG & E WD ER 1"

expected: { email sent: true, email to: "alice@test.com" }

- name: EMHERIEICEREHITHE"

expected: { log created: true, log action: "user register" }

P Ja, WA RM—H TR IRAE—, RIBCTIRARITE R H T

LGNS GRS S
ARPA ARV BER] “HA -t “ORIGIUE. 0DD SCRFPURP Sk

Lo MezEs (e D
[ EH AN, [ E H

- input: { x: 2, y: 3}
expected: { result: 5 }

Eh: AR Bl R

2. B
KA ELARE, A A 1R

24



— input: { length: 16 }
expected properties:
- "R RFRER"
- "KESTF 16"
- "BEXNEFRMHF"

& FENVAER (FRS. token. ID) . HEFP4E S, &R,

3. Hu X
Fa NAH 2 A e R R

- rule: "SEEFIFER L, sort(l) WKEFT L BIKE"
- rule: "XEEFIFE L, sort(l) BN ITEREE L "
- rule: "YSHEEFIFE L, sort(sort(l)) ZFF sort)"

W HEE . INEMRE . SR

4. St
F A Z R
adversarial:
- attack: "SOL JFN"
input: { username: "'; DROP TABLE users; —" }
expected: { success: false, error: "FFPZBVZIEEFH" |

- attack: "FBIHIAN"

input: { username: "a" * 10000 }
expected: { success: false, error: "FPZBITKERT" }

Eh: REMKIEE. A AL,

AR

Bk IEES (CA18

RS IEH HB AT AT AL B H S5 RIS B

BWORATRBR C “IRBIIEMZAER” O TEikASIEIE 5 AR 1 N\ i AR

— KRR R 2 RIS A FEEIR L 7 sk R R

ARSI ARAT A BRI T AT BSEBLEME RSN RTI4TN

et B B AT ML RAI R A} precondition MBI B
7

o AHNEEARIFIXLRLA1? — C13. T iF 728 JRAEML. nd
o MNERAHEG A — AR (B 3 B, HEERD
o [EFEAS — AOL. TR AU S SR md
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Xt: ARG
— AN 5
fRET R S PHER IR

ALZET ML, SRR, JRETP SR BRI R T B HHIICRL, IR
10 TR (RIRAREN T, AT 6575 F—— R REEN, RAREHIE.

R AT 1) bug, I bug.
RAGIARGE, FTAT A SRR RN AT, E AR R —— R KRR <A 1

PHIE I
A LA A R 2 P K

oK TRV —— 3 A

RS R T — AL (BUEED ] —AN ]
CRA LA TR 3 7?7

AT BV R, %™ R 2

o UM B, 4REE
© B RUBH: BBGhTE, EAKMILEE
o RBERI. OUETE, T NIPRAT A RAN T .

clarity _detect:
overall: very unclear
score: 4
action: must_answer
issues:

- type: "FRIAIEH"
description: "' ZEINEE"
severity: red

- type: "IHIAFREK"
description: " RENXERERATHHITA"
severity: vellow

- type: "IAFERE"
description: "RENERHE LR (4717 —Rk£RE? )
severity: red

- type: "IHIFAERK"
description: "REMZEFHFE/FFHRFFFMARNITA"
severity: red

VOB R, =42 o RO RAAGREREH.

FERMPLLFES ? name? email? phone? £EB? "
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9K WP —— R R

TR VR R 7 “UWANE “RREL. (HIEAT - FREERRR R . RAVGERE T, HUEAE, AL
ABL “Fa Al g B

KRR P B AR R ——ik AT 753 “CEBEPATE ¢ MERRAMIR, AR “BOR EIEFEZE SR “M
XFHUTT =AMk

WA ATERMENE BERZMABE R ? A3 — A AL TR B ?

AFHAT: BE BRI RFIRTR S IFR . B —— X e T2

BRI CRBRHND - ARG A i “ LI ——8 i Pra B E 2R T REA BE IR [0 A 4 i (2L

SRR PR
1P b o3 0 D 76 N e Sl A I NS = 1 T S 5" Nl

Bk NSRAER

contract:
id: user—search
title: "APEE"
scope_in: "IRIBXRBEIAREA,"
scope_out: "N AN RIS
acceptance _criteria:
- given: "#IEETHBHEP alice, bob, charlie"
when: "#Z 'alice'"
then: "IR[EIEE alice BULER"
- given: "HIEEFREIEA,"
when: "$$Z 'zzz not exist'"
then: "iR[E|Z=FIFR"
floor: "f¥ZRINEERTA"
red_line: "NEREHAPEBFE"
human_confirmed: false
review_after: '2026-06-01"
review_triggers:

- 'EEXE&ZBIONR

&k AT FRIGTH
[Chal lenger] ¥ GHEREE)
", BRETFHFESEH? BREEIAFL? RE 10 HER?
2. BF % o x FEBEME? SASTREFRFMW?
3. '"8% alice AR — 2 EMALEL 2IEM TS ?
'alice123' BEAE? 'ALICE' BEAfE? "

[Attacker] & (EZESLID -
"BAIAE— RS, IHEMEMAEIREESR.

27



E R EGEREMSE: #BE alice IREAE alice MR,
RELFERMREZTSIER.

FRAEEERIG: if keyword == 'alice' return [alice] else return [].
AR L@ TR AW, "

[Attacker] K (BRI :
"floor ' IBRINGERA — 4l AR ?
Mo RzAS1E) 30 FPERTAE? RELERAHIFERTHALE?

H=R NEHhRY

contract:
id: user—search
title: "FP#EZE"
scope_in: "tRIBXBIAFAF name 1 email FERMAEMIHE R (KNSR
scope_out: "PNFRIPRITH]. TNEREHRG|E"
acceptance_criteria:
- given: "$IEETSTHBHEP alice, bob, charlie"
when: "$#Z 'ali'"
then: "IR[EIEE alice MR (FEMIITES) "
- given: "¥iIEEFRBRAF alice”
when: "#Z 'ALICE'"
then: "IREIEE alice MR (KINEARER) "
- given: "BIREHPILEAR"
when: T%%i‘ "zzz_not_exist'"

then: "j =%k 1"
- given: i%f%%ifk
when: "#Z ¢

then: "IREITFE [1, A EREIEHBAR"
- given: "#%Fﬁk??ﬂﬁ])\"

when: "#Z %' g '*

then: "{ERE L??‘I’SLEE T fih & B E
- given: ;ﬁTEfEPE 500 MEEAR"

when: "#Z 'test’

then: "IR[EIF] 20 £LLER + total _count FER"
boundary_cases :

"EHAKE > 100 = REHIRIETR"

"KBIRAAETEE o FREFHFHELE"

"SAL GEAEIR 0 ZEAIE, FREAHUT
floor: "FRi acceptance criteria wAZE@IT; MuRZATE] < 500ms (1000 SEHFIBEHFE) "
red_line: "NMERBEAPEBEBEFE; MMIREREEHFINS"
human_confirmed: false
review after: '2026-06-01"
review_triggers:

- 'EEXEZBIONR
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HUE: HRE

[Chal lenger] E%&:
"TISHE? RiRT IRERT 20 &', BELZBE 2 7 "
= {&%: acceptance criteria ¥PFED NS page/page size

[Attacker] E%:

"L BERERADAT ?

- THET. 6 FWMWEHEBEETEMITE, XS, EA.
HHRFEM. O, BRERBIERMEERERY.

[Arbiter] HIR: #FEATISHEET. RBIZALHIA.
BAND TG, ¥ human_confirmed SN true.
X HTIE K PTHE UL :

pk_history:

- round: 1
attacker: Chal lenger
attack_vector: boundary
issue: "TEEFEFHH., BT ERARIKRENX"
fix: "EAFIEMICECARI ., SWMNBEIZFIR. FRFHFEN"
verdict: pass

- round: 2
attacker: Attacker
attack_vector: malicious
issue: "TJHEYHAL AR LE RIBITIGUL”
fix: "HEmE 6 LWWHEH, BEZMHIIR"
verdict: pass

- round: 3
attacker: Chal lenger
attack_vector: logic
issue: "4 TIHLEIARE X"
fix: "#ME page/page_size SEFIICULSHE"
verdict: pass

A ik w ZER T
AR LT S BT HLEA .
Yy M
—IRPERA . S ANTHE Ll: HEERHY T

HIBATIH 2 52 R L2: JHMEVEL + —RXdT
ook %s . LMK, SRITHE L3 588 CAP WP (R 3 #)

HEFER (L1 RIKEKR) -
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L. AEAMAGEHE? (“RE« RP« “imY « “H”)

2. IGUEMREANRES H BAR A I 431 2

3. LA MER TS (BME. RME. IERD

4. {ERA “TFHEMEAR “CHszElir R

5. HUMAILL 2 Y 2

LR

gERE Ja R 1BIE
b 7 BT VP L B BT N 7 B R A s AR, RCRAR SRS R P, AR
AR (1-2 46 AT m] DARE g fih e ik B/ 4-6 %, EIIER/FH/
floor HARME  “IhEERTH” O LiEHW & BiEk floor DAZIATIE: (M i [a]
S0 T ARAT UGB B [ 8L I 2 R A BT pk_history {ENIEHEITGE
R—4e 5 Hratuse T BB AT RES N HTIRIA BEEE/SEAEE
2RI PIAIE?

W W

ANANTEH B, Ak ERar
NI 155 M7 A
o SEHECAP (3-5%)
AR BRIEICAP + N TN

BERTRT: TR AL
EIRFER U T RN R HXTER RIS, BARE BRI IT B

1. R 27 #E (Reverse TDD for Contracts)
A . ARG P EAE “UE XS “ R ——Attacker Ui “IX B RIHEAINIE ¢, XA R IR LN SSHE DLW
flifl: R Attacker HHIFESLPR “Eias+ “HAUE B, M AEAUEE HXUE

attack_protocol:
mode: code level probing

requirement: "RILFRAGE, YOS HATRMITRERERAN/KE"
# fil: L RIREREF205%"
# Attacker MY EIR"AIREM T F"
# BB : HAaBmANGEILREIREE205%?
TAE:
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Attacker &INFELEIRIH

Attacker Zw'5 %M/ M B /10 FAY
Proposer fEVP&EHIZAT, WUEIRIAZ T HAAE
WERIGH R, K “REI ¢ GRS AN
 ANBAW—ATESL AR R A, ABHRHR A SR E

e FERASGARIE . FIlr “ AT 2 FE A AR TS B “ HOAly <X BT RefAAE L AN “ & 57

S N

2. M5t KRR EN (Domain-Specific Attack Vectors)
. AL SPIES BN CEHREER ¢ (SFERFE RORME. SQL FEN) , ENV S AR R I A4 B A .
flitk: N Challenger yEAMEASAIAREAY, M “ML55 i “ AR B34,

domain_context:

required: true

injection_prompt: |
RE2— Tk} Sug Al FE 2.
MAT AERE XL
- WEiPERE: REREELSANAKINAR?
- BRYN: REBET" FREAMEERISZSER HHRED?
- W BEXES: RAFREM {n} R M FERE < EH#?

ZNE

7M. Challenger XWiifE

RS “100CT THEMR R & BRE? 7 o “HEE i R I iRk ”
Gfih “EEIRI Race Condition” . “/PNAKEERSTHHELEHO”
FAE RN R EIERFER IR « BB 5 get fR &7

Wi ERAP K ADCEEARA T, R FZEIDT

3. M ENTPL (Multimodal Adversarial)

. X NEN CAERERERERT AL, W U FmE. it , AR EN . AL
AR “FI A “ s R LR R .

Ak: Attacker AERGEREAIML Mockup, AZK—F KU E A #.

multimodal attack:
enabled: true
attack mode: "SCFIYZ) o EEELE"

# R AR "EREEHNERSTAE"
# Attacker £ RK: 80%ERENE=MEEFIRM

# IRRZBALE: "EXHEFEEMNIZAE? "

A
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Proposer A2 FF A ST RLI I SLEL

Attacker M “HHAHAR “ LA R B iA

NFEH e (N FTBEAARLR  “HRPEE400px, BithMdesign tokens. cssHEHL” )
. RAK MR G, Attacker FRRILH

Wrfl: FZHEESEE NZEEBERESHHE (Tacit Knowledge) B L. UT &ita0 “ &R “IRMEH A, (H—KK

0

4. [EEAEM (Collusion Detection)
M #%: Proposer Al Attacker WIHERZI[F]— MR, BRIA-—(CHIAY, wREERLEM “BUK “.
flidt: BIATER AT FFh, =& XIEXTPras H.

collusion_prevention:
judge_pool :
- model: gpt—4o
— model: gemini—2.0-flash
— model: deepseek—v3

consensus_threshold: 0.8
alert_condition: "[E—fRBU[ERT4E L Proposer F0 Attacker HjH"

5. EENTETHM (Attention Budget 2.0)
. CAP XJHin] fer=A KR i E AR EE R
At WRAREXTPIEE RN “HAE g, Y REIEFENER case HFETH.

attention_budget v2:

novelty scoring:
- "SHR$BHEM > 95%": Bh@id (RNEFERE)
- "5H$EMHEM 80-95%": KK S
- "EReEMN < 80%": ShER (AENKE)
- "2InlEmR" ZeitEiR

daily_limit: 20

alert: "EBHHFE > 80% BIfl&RIER"

%
s BEEERL? - WESC CRYL “EHsy
o MENEEAWIERANPATER? — C13. TR B0UE 112% JIRESHL. md
o [HIFFE S — AOL. THE A% S 5. nd
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PR MRS A
— AN 5

—AMES CSEBLR BB ¢, AT R 8 AR 20 A APTL 3 AR 1 MEEREFEERS. 1
ANECESCAE T AT PR A LA AT 7 WREERE A = 7 T bug iZ AWM SCIE? ANASTR .

FEANE AT 5 TR 2 XA —— R TORIAES KK T, KRB AR A “ XA [R5 %
ODD FJEMMAR B —AMESS W= — A= . R, ASATWIaG, T (e E A e EL .

7= YR F R R A

A= B — A BHRAIE R . KA E TARZASAH 4 B4R .
A i 1 T SR s ANl
code RS (R, fE, APT) Bk / SR search_user. py
config Mo & A4 e BRI / BN nginx. conf
doc Y NTHEAE AP| 3Z#4. md
test R S AR A B 5k & 36 IE test_search. py

data BHEERA. . Fr8ds NS / BERIE  001_create_users. sql

Ll WHMARE S mAMAT, RS0, L2 0H @ — kAR, MR H 3068k,

—MEFS AT
AL AN o AR —AMEFF B — A S —— R MES A — AT A, HAbEZ I -
# fEiR: —MESFH—HERA, ARAF

task:
title: "SEINFPIEER"
artifacts:

- "user_api.py"

— "user_model. py"

— "user_component. vue"
— "user_migration. sql”
— "user_config. yaml"

- "test_user.py"

# IEf: HRZMES, ENMES—I =L
task:
id: T-001
title: "SCIMA P REH"
contract_id: C—001
artifact_ref: "A-001" # g|FAMIIEY artifact &R

task:
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id: T-002

title: "QIERAFE"

contract_id: C-002

artifact_ref: "A-002" # S|FAMIIEY artifact IHR

task:
id: T-003
title: "SEMA P ZE API"
contract_id: C-003
artifact_ref: "A-003" # S|AIMIIEY artifact W&
depends_on: [T-001, T-002]

# artifact MRMIZEN (FF& 301 FTB)
artifact:

id: A-001

artifact_type: code

name: "search_user"

path: "src/user/search. py"

artifact:
id: A-002
artifact_type: data
name: "create users table"
path: "migrations/001 create_users. sql"

artifact:
id: A-003
artifact_type: code
name: "search_user_endpoint”
path: "src/api/user_search. py"

BAMES I —B T48. T-003 1 APT 1 T bug? Jo# user_search. py. #REHEA MEH? &
T-001 [ search.py. F¥EELEMIAXT? & T-002 [FIERE AT

RLEEAIMWT: KK R/ WG
B P —MESS PR AR 2 = 26K«

LR %0 7N RANZHRINCD T (A% THEEDD , AR e B CEAMD  WRRh
—AL A RIER, RAWKRET “BPCAT vs 5B “HIX 3. WERIRIRLE B ]G “ R ReEm <, A
ARRKEWBE, PHPFREATE. FRORAKER: BHRIEFRE, BN TR, EAfER

KK —
fE55:

s iR 2 Ao
© RAMBCRIHET 10 2%
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© RUEANE “CRAMEFS IS IRAT A
ik LINBEILFIRRE MMEST, BMEF DR,

KN = &

fH5:

PR 10 ATAAD
(R A EE v = P G WP 5 & R
BRI B

% IR —MES, M- RAEE.

iy s

]

5%

o —NRLIRE e BRI R A
o AN ARSI
ot T I R R RS ST A
# i MRV AE S5 o 11
task:
id: T-010
title: "SCIN Markdown FIRRIT"
contract_id: C-010

artifact_ref: "A-010" # SR artifact MWK
input_spec: "md_text: str (& Markdown FRAGHISTA) "
output_spec: "list[dict] (BIT—/"F8#, #hFEkL) "

acceptance_criteria:
- "BITEZ) C-010 WL IPIGUTRME"
error_cases:
— code: "NO TABLE"
description: "HIAFERIE o BREITHIFEK"
— code: "INVALID_FORMAT"
description: "TIZIEKALEE = ValueError"
depends_on: []
task_level: L1

# artifact WRMIZENX (FF& 301 #HE)
artifact:

id: A-010

artifact_type: code

name: "parse md table"

path: "src/utils/markdown. py"

—AEE, AR, R, RSN, Xt “NIEE “.
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LR

Hiz IEES EIE

—MES T H 2 AN A AE IS i bug ANFIIE A HL P2 MMESS

FEYIBE R A ANFNIE % B4 DA AR artifact type
RS R RG] (—NMEE—MES)  EHEEAKRT IR EA GRS I IMESS

RS R EEH C “SEIiBEAMN IR ) BAFANGE, KIEMA T LI Re A o

b7 = A A & Be B SO MO s & 4b BT = P ERBE 327 M AT 5%
Tt

s WEEERA? - WS R “CEI)
o FEFNEE AR ? — W S “URE S A <o
o FIEEA — A0L TE M0 A S A, nd

UEIE S EAF: SRR H QLS
— AR (13 5
AR T — MNP F Redis M7 Memcached, HU7F Redis th T WAL, AN “4if ot 43k

Redis? “
URE T 30 43h Slack 13k, BT IJLAFHEITR, HIFAHBEAIESE. &ERu T —a: “RiIcBIFEL
“UHE CPINF, BB IESR SR AN

RARICIEZE, 2R — MBS Ot AX R 5ok ARIRAZIE R A HRR “M T a4 “, A5
BRI ER A =0E . WA I RS R, BN E R O .

EYE RGO R A ) —— R — KRR BRI, ol 14, #E T ammids. ARmis

20T A
IEYE R G R =AML E:

Lo AERGESE: UGl 4, B34 K IEEID R
2. FTEEAF: SR, LA UEEM M, X,
3. AHEL: BAFFMZRTEARM . AT ARlifE (BEZAHD o NRMREFHE ML, A S Bl R

OTE AR A B i, AR ToRAS T BOR LIRS, HERE B2 A OB FRCAS (17 H ), B Se B i 32
—HJTRGES UMSE T A, EEAIIE.
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DU A IE S S 1Y
AR KA —FE. 0DD HAT PR H WA, BH %51 HiE:

1. WA (test report)
SRR RS . AR I, g R4

evidence:
type: test_report
result: pass
summary: "12/12 tests passed, coverage 87%"
gate: quality check

[ I A ISR DY REANRERE ? HIAS XS AR 2

2. HEICL (review record)
ANLHEWL W, WE T, B E4rt.

evidence:
type: review record
gate: acceptance
result: pass
reviewer_id: "zhang—san"

summary: "I HEENEE, KBXIEREF"
B2 H . A NELS? FHid g N7 ?

3. RFEAE (decision narrative)

XRERAEHP RN BEFER AN ER—Fr. EARMALARER A, TR E AT R AR 7 B—
—ILKMAE A, TR O AR S
UEII DU PRSERUCE R AN B IRRE, ARSI . FEH TR, e BUER 8 TR (F

decision_narrative: |
EEFR B (Redis &) MIEFR A (KHEHF) ,
ERFHEE QPS JF7E Q3 BT A& LR
SR oPs FHEATIE, FIEEENREIGR A LIBRREHEMAE.
BRAR: X C (CDN HERERE) ARATISHER,
BIZEH A @ MR T IR ? AT A KA T Nzl 2
HREMEANEANAR— B 5 f)3F, BH=1FF.
1. &4, Bk a: “@EBEHFE B mMAETRE A
2. Aftaike: “BONTHE QPS Kt L _ERR”
3. MamHgizE % E: “F QPS THA N, wIELHRFITTR A

ATFEGKRFRIG . RKRERTERIAZIRI, 22— 30 PR RHE.
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4. 7BFiicx (override)
MNLT T 1188 R—— L a5 4 i B AR e e AT —— 0 20 R il

evidence:
type: override
original_result: fail
overridden_to: pass
operator_id: "zhang—san"
reason: "SRIGAHYIN 2 E AAVIME R, A ENOThEEERME"
timestamp: "2026-02-16T10:00:00Z"
expiry: "2026-03-16T10:00:00Z"
review_interval _days: 14

1B I A T TIZEEE R Y A ak?
B AR, HAICRNE G ERE.

AR NIk 2081 E

A RER A S . — MESRIEEE S, A0~ WM AIERITRE &, Pk,
TFEAR T 5

WIEEE - WERAIEE & TE4E & it tag & HIE

Ll: FahEfF

NIRHATRELG IR WA AR, git BIRRA T SRR B il %
# MXBiEE, 7T tag ®IT

git tag —a task-042-sealed —m "HFELGUETNEE, M £ EPEL"

git push origin task—-042-sealed

UEPE R MR S A B T HL, 5

L2: HEhH A
HIBAT H 75 2 IR EAF . R HBN SR T IR:

L WRAR S R PTA TESE (DR o e 5%)
2. AMEAFLR, GEM HYIRRCAANESE & 5

3. 4T git tag, PRiCEAFARA

4. BUET M, FEEEEN

seal :
artifact_version: "task—042-v1"
evidence_bundle:
- evidence-001 # MRS
- evidence—002 # BEXRRE
- evidence—-003 # HEIDFE
sealed_at: "2026-02-16T14:30:00Z"
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sealed by: "system"

decision narrative: |

REEIE NG ESE = 5 FESE IEAR AR A5 3K,
EALHAIR RBFERMEARL, TFE WX 2RWIE.
INRARKEEWIEEFEESE, AIARAE=ZFRS.

BAEE, XA YRR HE R THEB. AR NRS, DR

unseal :
reason: "&IERFAIGIUEIEIR T NS AU IEAR K"
by: "zhang—san"
at: "2026-03-01T709:00:00Z"

figp e 2 figh T e EEBT SR —— A0 R H AR S R 1IN A, B S BARICN stale GEID , FREEFTRA

—ANSEEEHIEAE YAML 75
LT R B SRR, — SR PO KX b

task:
id: task—042
title: "AFPEMEEOEMERFEAEIGIE"
state: sealed
contract_id: contract—-user—-register

evidence:
- id: evidence—001

evidence type: test report
gate: quality check
result: pass
summary: "12/12 tests passed, coverage 87%"
storage ref: "evidence/task—042/test-report. json"
sha256: "alb2c3d4..."

— id: evidence—002
evidence type: coverage report
gate: quality check
result: pass
summary: "line coverage 87%, branch coverage 72%"

storage_ref: "evidence/task—042/coverage. json"
sha256: "e5f6g7h8..."

- id: evidence—003
evidence_type: review record
gate: acceptance
result: pass
reviewer id: "zhang—san"

summary: "IGUTEEEENEE"
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storage ref: "evidence/task—-042/review. json"

sha256: "i9j0k112..."
seal :

artifact_version:

evidence_bundle:

— evidence—001

"task—042-v1"

— evidence-002

— evidence—003
sealed _at:
sealed by: "system"
decision_narrative: |

"2026-02-16T14:30:00Z"

EFRIENIEIEMAESE = 75 BRI E AR AR AR X,
EAYUFIARRIFEAEAKLE, TF WX iERRIE,
MRAREZWIUEMMIEESL Y, TARAEZFRS.
BRFAR: email-validator EINEEE £(B5| N T EIMKE,

HuTh B AMETRS

audit_log:
— action: gate pass
target_id: task—-042

by: "system"
at: "2026-02-16T14:00:00Z"
details: "quality check passed"

— action: gate pass
target_id: task—042
by: "zhang-san"
at: "2026-02-16T14:20:00Z"
details: "acceptance passed"

— action: seal
target_id: task—042
by: "system"
at: "2026-02-16T14:30:00Z"
details:

"sealed with 3 evidence items"

FEEJRA N AR IR RAE AN =T ¢, TR, 30 Mt aeE IR A

Slack, AMEERIZ, AHU “4FER “.

LR

iR IEES BIE

Aok “rh4a “, AMdsk “ N« PE R TR A Rk Y &= 5 decision narrative, 3-5
UEHE N IRAE IR e % B AR, AR B ER WA R U AMSIN %, H evid

CEANES TP SER N R

TAEIBIHES T AL At Atk
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i J[EES E1E

SRR ANEAT FEINPI TR AME T, IEYRRERTR  SeEiEI e K T
B 5 AR AN FEHPIRUERE A —E IR B AU, MR R T
Tt

o BHFZA, AESREEA—BDELKR? — C13. TR IIE 145 RS md
s HAMBESRETIZAEAN? — W ESC “UFRSEAF o

L

L1 B2 Chefap)

contract:
id: """
title: ""
acceptance _criteria:
— criterion: ""
boundary_cases:

maturity: draft

L2 FARENR (& hardness. executability. maturity)

contract:

id: """

title: ""

scope_in: ""

scope _out: "'

acceptance _criteria:

— criterion: ""

given _when_then: "Given ... When ... Then ..." # A%, BF{FE
hardness: soft | firm | hard
executability: manual | semi auto | full auto

boundary cases:
error_cases:
- code: ""
description: ""
floor: ""
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red_line:
maturity: draft | reviewed | confirmed
human_confirmed: false

review_after: '2026-06-01"
review_triggers:

- B EXE&RBZONA

L1 AR5 R

task:
title: ""
contract_id:
acceptance _criteria:

depends_on: []

L2 fE&HR (& task level. state)

task:
id: """
title: ""
contract_id:
artifact_ref: "" # S|FAJEAIAY artifact XT&H
input_spec: ""
output_spec:
acceptance _criteria:

error_cases:
— code:
description:
depends_on: []
task_level: L1 | L2 | L3 | L4
state: open | in_progress | done | blocked

A0 (4 decision narrative)

seal :
artifact _version:
evidence bundle: []

nn

sealed at: ""
sealed by: ""
decision_narrative: "" # HWEFE (E 301 FSEFED)
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EHRE T AR

evidence:
evidence_type: "'
gate: ""
result: pass | fail
summary: "
storage ref: ""
sha256: ""
contract_id: ""
task_id: ""

task level Huis %)W

FACHS AT H0
RIGATH SR
<3047 L1
30-1001T L2
100-3004T L3
>3001T EiivAN
Y258
S Ejiex 3773
BA R CRUD L1
EZ. SN S L2

SREE L3
AT W o 1%

TE: USRI s E A N A5

Tt

« MTHBRAEAE? — W30 “8Y “Hay
« BT SRENRFE? — C13. TR I0UE 148 RAHL. nd
© BIFEGEA — AOL T AF_ KU S S . md

ewpage

CLL. TRE X G S hn e e
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layer: L3 type: reference prerequisites: C09. T.F2 3% F=H¥ UE¥E source:
ODD. 024t %~ %t %457 last updated: 2026-02-16

X RAR e S

ATE RN BRCASCHY, E%e5eR C09. T 4y ¥ k. nd.

TRESHIGHMGE: A LAXT SRR 0DD TRESZE I O . W BRAIREE T X Lo fL #7155 M ER R FE (
FREEZE “. “={H1ZAMELSIKIE” ) , iEMEE E19. 3% KERE 56 %EA. nd.

iR
ODD WA TRAEE S Ze AN O Riak: Y] (Contract) « f£%% (Task) . F2H¥) (Artifact) . iFEJE (Ex
BT OC REE K AATATEL T HAAL:

B4y EX— £5 FEH— Y
|

|

WESE i
| |
L SEE —

R B BN L2 A L1 RO, L3 & L2 (0. ACCRSE el & TR, SRR i,

L1 Ferh
L1 BRI N E B, @A MATFREVNT A

24 (Contract)

contract:
id: string
title: string
maturity: draft | agreed | formal
acceptance _criteria:
— criterion: string

hardness: hard | soft # ZRIA soft
executability: EN | NEN # 2K\ EN
boundary cases: [string] # Fb 1 £

* maturity: PG, Draft (E, BARES, ARUHH)D — Agreed (HIBAFANFEME—E0D —
Formal (YAML #%3(, mlEHZNEAEE) o 1281425 Formal JRE&HIRL.

* hardness: hard = NA[EREAVIEL/ 2220 soft = ATERRI LSS/ Bt 2. 1280056 &
hard 2544, hard &MU EH: FAIL.

» executability: EN = H®[HZIIE; NEN = FTATHIE. 126 EN HshHAT, % NEN
P E N TH ARG .

VUl 2H 5 (10 A P SRS »
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HeE 7~ 12547 A

hard + EN  WEfE] < 200ms EHEEEE, MBI FATL
hard + NEN  ANyitEE FH P BSORA amfil| N TH A, Akt
soft + EN %4l Bt N H e, RInT b
soft + NEN Ly Rkg—3K NTLE A, AlFEHONEN

#FEVLIH: floor 5 red line

1ENE W] floor Al red_line /& ODD. 06 Xf#Hithts, HTRLAVEFHE HEHEHELR. N2
YAML LA RIE T B, ABAE R Z) SO m] A R AR i

* floor (MR : BARICUERAE—— “TCILWHT AR B SEANZR” o W1 “PERIVRERTH “.  “nmp SR [a]
< 500ms” &
* red _line (ZL4%) : ZEXIATIEER R ZE—— “WRAPE DRt A REE /) ” o 0 “ASREBEH P& «.

st 8 C09. TRE 3L i) iiEdE. md FF{EH, M TRAPHENRELERE 1 2 rRELRY .

{£% (Task)

task:
id: string
contract_id: string
title: string
state: pending | in _progress | review | done | rework
acceptance criteria: [string]
depends_on: [task id]

FEHA) (Artifact)

artifact:
id: string
task_id: string
type: string # BHEMW
path: string # ENLH

depends_on: [artifact id]

iE#E (Evidence)

evidence:
type: test report
result: pass | fail
summary: string

E4E (Seal)
L1 MR R = AR B REAT
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RANASTE (12)
L2 £ L1 Jhk B0z hl e i Bl d & B IME.

E2UAShu
contract:
#...L1 2FFH. ..
maturity: formal # L2 29 MUST 5 formal
scope_in: string # Mo
scope_out: string # ~Myfta

acceptance_criteria:
— criterion: string
hardness: hard | soft
executability: EN | NEN

given_when_then: string? # L2 ZEA GNT /&R
error_cases: [{code, description}]
qual ity score: int # BR=1F4% (0-100)
quality details: object # 15 ERZE
human_confirmed: bool # R ANTHIA

# false = EXE (draft)
# true = AEXEZZXEMIA

deviation budget: # M XE (Aik)
tolerance: float #t RERZPE (0-1)
protected elements: [string] # AR RERNELAR
flexible elements: [string] # RIFREERAR

BL V7

oRERI oME B

NI 10 = 10 #FHFHTEX
Eitibk I 15 = 50 F4F, HFHERAE
Ber Wb e B 20 = 3 KM

IOSPRERTBGAEME 15 B W Given-When-Then

LSRG DLE 20 = 3 %, EEmD/mA/AE
S H AR OUE X 15 =1 %, AYHHRY

LAY 5 ORI % 40

BOERME: = 80 2 m HBAEIE; 60-79 B EIANE; < 60 AR IEMIE .

FMEX [A] (Deviation Budget) :

Ry epn] FE SRR X ], SRVE R AR R 4R A S S Ak e IS T R = B O, AR T T AR R
FEI

* protected_elements HHZIHAT R E, 25 RI R

« flexible_elements 2SR AT BT, 2 I 1035 245 A2 GEHE

* tolerance IEMHIIEIARASE: 0 = Tk, 1 = ArA flexible L9 ES.
gPEX [A] MUST A AZEREIN (human_confirmed: true) , Al ANEEATY KIMESTHHE .
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G FRMET R QIFEE . BT,

{53 &=
task:
# ... L1 £FEK. ..
state: blocked | pending | in progress | quality check | acceptance | done | rework

task_level: L1 | L2
artifact_type: string
input_spec: string
output_spec: string
side_effects:

- type: string
target: string
description: string

expected _effects:

- type: string
target: string
data_match: object?

rework _count: int

failure_context:
evidence ref: string
summary: string

BIWERZER () ¢ db read / db write. cache read / cache write. data insert /
data update / data delete. event emission. http request / external call. file read /
file write / file create. log write. time get / random generate.

FeH I E

artifact:
# ... L1 £3FE. ..
state: sealed | stale
dependency graph:
upstream: [artifact id]
downstream: [artifact id]

kYR &=
evidence:
# ... L1 £3FE. ..
evidence_type: test report | coverage report | lint_report | review record

storage ref: string
sha256: string
gate: string
contract_id: string
task_id: string
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B E

seal :
artifact_version: string
evidence bundle: [evidence ref]
sealed _at: datetime
sealed by: string

L3 %0

L3 £ L2 FEAH BGOSR . A ShaST 1488, ANATREAE . Ea R RSN AL
Z e,

E2USh
contract:
#...L2 £IFE. ..
formal _spec: # BRI FAG

preconditions: [string]
postconditions: [string]
invariants: [string]
temporal _config: # AfE)%EE
lifecycle: string
data_growth: string
concurrency: string
considerations: [string]?
confirmed_by human: bool?
pk_history: # SHHERICE
- round: int
issue: string

fix: string

verdict: string
RGBSR : R4 == 1= > >= <<=, AND/OR/NOT. len(). regex _match(). in. IMPLIES. ZH¢L4Z0n]5iiF, i
N R

formal _spec:
preconditions:
- "username != null"
- "len(username) >= 3"
- "regex_match(email, '.*@ *')"
postconditions:
- "result. success == true OR result.error != null"
- "result. success == true IMPLIES result.token !'= null"
invariants:
— "user. password_hash != user.password plain”

I [ 24 5 BR A -
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* lifecycle: temporary | short term | medium term | long term (ZRiA medium term)
 data growth: stable | linear | exponential (ZRi\ linear)

e concurrency: <10 | 10-100 | 100-1000 | >1000 CERiA 10-100)

* considerations: i18n | multi timezone | data migration | offline support (AJi%)

FHAEHEME P — 8L A EERME MUST 323 confirmed_by_human.

5 E

task:
#...L2 £FEE. ..
task_level: L1 | L2 | L3 | L4
gate chain: [string] # S ES
developed by workshop_id: string # a2 Y &EH1ZMH

et

artifact:
# ... L2 £FE. ..
seal hash: string # 15[0] seal IBFEHINSE

PIR7pS =y
evidence:
#...L2 £8FE. ..
evidence_type: ...L2Z#) . | mutation_report | adversarial report | cross_review record | human_r
mutation_score: float?
vulnerability count: int?
reviewers: [string]?
consensus: bool?
workshop_id: string

HEH
seal :
#...L2 £FE. ..
seal _hash: string # ANAE MBS
input_seal hashes: [string] # i HYIRY seal hash
gate results: [evidence ref] # FR B 1R

audit_record ref: string

L3 ¥R
fREHLE] (Unseal)
AP EAT AR ATAMEEL MUST Sefidr, f@dl MUST o3 e - f % o it o

unseal :
reason: string # EERE (bug $EIR)
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by: string # EREIRRA (WIEAZE)

at: datetime
count: int # BRI
SR

o HH NERTDARBURES, AT NG EATEE .
* MUST H5fEEJHE A .
R TEIRESAN rework, JREEHACH B3RS,
o fREFRECEN, HTRE2T OB MRS RRZLA MR = A8
fi R
A bug & AELKEMmMENAK EBRED
- RGIERHEITHE
EES) e aR ETEYE!
IR7S sealed = rework

-
_’
— unseal_count + 1
- EERTIRIE

RL AL

Draft — Agreed WIMrENFZRIBAES a7 P iiih; Agreed — Formal FIMFEZEA /2 YAML
schema FIZEM A%, ZR45 SHOULD 038 ORI RS 1 [a) B AR 34

FREREER
T L1 12 L3
contract. maturity draft/agreed/formal formal (5&#l|)  formal C(HRH|)
contract. scope in/out —

contract. deviation budget — (Aligke) (Aligke)
contract. formal spec — —

contract. temporal config  — —

contract. pk_history — —

task. task level — L1/L2 L1-14
task. gate chain — —

task. side effects —

artifact. dependency graph —

artifact. seal hash — —

evidence. sha256 —

evidence. mutation score — —

seal (JHALXTH) — (& hash 88

unseal — _

SE#L YAML Schema 74 (1L3)

# === %Eg’\] [
contract:
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id: "CTR-20260216-001"
title: "AAFEMEO"
maturity: formal
scope_in: "SKINAFUEM API, EHBFELGIE"
scope_out: "PEE=7 OAuth EF"
acceptance _criteria:
- criterion: "JEARELINIR[E] JWT token”
hardness: hard
executability: EN
given _when_then: "Given & EHSFEFIZZED, When POST /register, Then jJR[E] 200 + token"
- criterion: "HBEBENMET 8 LEKRNE"
hardness: hard
executability: EN
- criterion: "HEIERAZLEF"
hardness: soft
executability: NEN
boundary cases:
- "HRFEAE"
- "EEKERS 8 i
- "HRFEEEM"
error_cases:
- { code: "REG 001", description: "HPfEt&ZIcaL" }
- { code: "REG 002", description: "HPFEE;EM" }
qual ity score: 85
human_confirmed: true
deviation_budget:
tolerance: 0.2
protected elements: ["ZFRIGRE", "INT &£7"]
flexible_elements: ["HRE{ERIEHE"]
formal _spec:
preconditions:

- "email != null"

- "len(password) >= 8"

- "regex_match(email, '.*@ *\\..*')"
postconditions:

- "result. success == true IMPLIES result.token != null”

- "result. success == false IMPLIES result.error_code in ['REG_001", "REG_002']"
invariants:

— "user. password_hash != user. password plain”

temporal _config:
lifecycle: long term
data_growth: |inear
concurrency: 100-1000
confirmed by human: true
pk_history:
- round: 1
issue: "RIIBHLZFME—HBFE"
fix: "HEMME—LR + FWH"
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verdict: "j@IL"
# === 13:—% f—
task:
id: "TSK-001"

contract_id: "CTR-20260216-001"
title: "SCILEMIEO”
state: in progress
task level: L3
artifact_type: code module
input_spec: "HTTP POST body: {email, password}
output_spec: "HTTP Response: {success, token?, error_code?)}
side_effects:
- type: db write
target: users table
description: "fHNFTAFIZR"
— type: event _emission
target: user registered
description: "&£ A EMEH"
gate _chain: [quality check, mutation test, adversarial test, cross_review]
depends_on: []
rework _count: 0

# === F_LI':EIEFQ] f—
artifact:
id: "ART-001"

task_id: "TSK-001"
type: code module
path: "src/api/register. ts”
depends_on: []
state: sealed
dependency_graph:
upstream: []
downstream: ["ART-002"]
seal _hash: "sha256:a1b2c¢3d4..."

# === -iIE‘Tl’E ——
evidence:
id: "EVD-001"

evidence type: mutation report

result: pass

summary: "TTERMIRA BT, mutation score = 87%"
storage_ref: "evidence/EVD-001. json"

sha256: "sha256:e5f6g7h8. .. "

gate: mutation test

contract_id: "CTR-20260216-001"

task_id: "TSK-001"

mutation_score: 0.87
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workshop_id: "WS—-BACKEND-01"

4 === 375 ===
seal :
artifact_version: "1.0.0"
evidence bundle: ["EVD-001", "EVD-002", "EVD-003"]
sealed_at: "2026-02-16T14:30:00Z"
sealed by: "WS-BACKEND—-01"
seal _hash: "sha256:a1b2c¢3d4..."
input_seal hashes: []
gate_results: ["EVD-001", "EVD-002", "EVD-003"]
audit_record _ref: "AUDIT-001"

HARRIR

L. JEMEs R (ASTO EIRSCHHE TR « L AtlE s (MRS A—<) MEEE (TR ARR) « %A
hardness: hard | soft HI¥itRIFE T itk

2. AJPATHERLEE (NTE THATHERREE) « FVE NNIME T 3T . /MR PAT. TR, diBARPATIIS . A
executability: EN | NEN J&XFiZbh B i TR M4k o

3. BERSHA (ASTO  FHAEAD . AES LIRS -HwEESHPTFEN T, £+
maturity: draft = agreed = formal XN =B,

4. P05 5|HE: BRI S FE “EMEILIR ‘. Draft — Agreed MM AN AR PEE 21, Agreed
— Formal HIMFENJIAZ YAML schemas

layer: L3 type: reference prerequisites: [C09. T.#2 F2Zy j=iH4¥) iE#E, DI15. IRfE IR EEREE]

HTE RN BEEASCHT, TE5857ER C09. TR RZ) MY iEdE. md. EEMHIMES L
D15. IRFE B 5 ERE &. md.

ik

L k. TR T LT FRONTM T X AR IER R FEAET AR, MET A
FRATE RS A R =~ 7] L«

EAPRC AR RN ——E SRR S R 7 “ Xk 2R “

BT —— =R AR A i W SRR 3 5

BB PR H R 2 i A ) —— WU 1R A7 W (0 AR A (1] g

4

1.
2.
3.

L1 A
L1 %A IERMRAE I, RAL BN, FalBmzemmN.
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contract:
id: user—-register
title: "FAFPEM"
# %8 version FE§
acceptance:
- criterion: ";EMELINIR[E] user id"
hardness: hard

AR R -

I BERRBUERZSCF
2. ke B A A G A
3. MARAESS T E B IRk

@M — ANIH . RAARTE D THMRE 2
L1 AR BOA AT, ik “Ham e, ooria “o BH B Rt = ki,

BANATE (12)
L2 SINIESACHAS S AR AR S, LR EE. A Al .

T SRR A H )

PGB A MUST {# ) MAJOR. MINOR. PATCH #% %K.

B Xt N ) L) AR B Nl T B F
MAJOR  REIRPEARTE . MHER 7B, SRR, Hil A7 . IR, SOBiEY 1.1.1 — 2.0.0 WAZUERL,
MINOR  [H]JE A HOHras . B nl ik 7B, M2, il nl i 5 RS 1.0.0 — 1.1.0 LFEHBM,
PATCH Bug 188 : A RLALEK), RAZIESZH R 1.1.0 — 1.1.1  JoE&H

contract:

id: user-register

version: "1.0.0"

deprecated: false

sunset_date: null

title: "APEM"

acceptance:

- criterion: "JEMAELINIRIE] user id"

hardness: hard

55 RIKIR L A

task:
id: "TSK-REG—001"
contract_id: user-register
contract_version: "1.0.0"
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HZ N
IR HAATE (iAot MINOR )

Bk T B (MUST A BRAED
By A B

TRRIANLIR (Wi /MM 8 2] 6)
PG AT IR R AT

BATEAZE (JEfff) MAJOR AZ8) -

I Bt N/ = B

AR B R A (4 string — int)

R DAL PNE A EY

WCERIANLTR (e KK FEM 100 FEZ] 50)
OB BOE S CING B N “ o “A8 “ot <)

WEIRPEARBE MUST 364 MAJOR FiiAds. BUESHTRRAH), R4 MUST HXT L #HTIHRR A input spec
/ output_spec, FillZ&BAFIEBIAMEATE . BIAPEARTE MUST N LHfING A AT %L -
A A i ] 44

CURRENT — DEPRECATED — SUNSET — REMOVED

I | | |
EEER &LHBEE E@RER KEMHE

« DEPRECATED #i SHOULD = 3 NH (KEZRZ% = 6 INA)
« SUNSET J& MUST iR [BIPH#f%E %, f851 2 E

=HIERAE A
B RS (CER/N, AT E3h D
RELNFR - EECREHR - HROPIT - BECEFEHR - IBENEN

o BINFEH: NG BUARRRAE
o A BERIHRRAA AR 7B
o EHT: MINOR AFEH . FEXH it

B PR (B . SR E LD

ME: R — BIZIEMIAFE (MINOR hga)
MEZ2: #RicEFHF — |BFEIFRIC deprecated
MEZ3: W4HE — FFRIBFE (MAJOR higAS)

o T FEREMA . BRI
o O EN: e, g i

BE= AR (ERR, Toikf siEie)
ERETMAS = BHEBIXNRARSZI

o BB RAELE, B BB e A
e &M MAJOR A ., #O%E4E T
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T YAML diff =4
vl — v2 BIEARAST G phone TIiEFE:, M nickname FE)

# === v1.0.0 ===
contract:
id: user—-register
version: "1.0.0"

input_spec:
username: { type: string, required: true }
email: { type: string, required: true }

password: { type: string, required: true }

nickname: { type: string, required: false }
output_spec:

user_id: { type: string }

created_at: { type: datetime }

=== v2.0.0 ===

L E AR
— MFR nickname (FEIFTE — MAJOR)
- #1i& phone (FIiE, BEINE & AHE MINOR, BEEMABHIIEETE, G375 MAJR)
- ¥t phone verified

contract:

id: user—-register

version: "2.0.0"

deprecated: false

previous_version: "1.0.0"

breaking changes:
- field: nickname

change: removed
migration: "nickname #IEITFEE] display name FE§ (JLIEFEIA MIG-042) "

H OH H H R

input_spec:
username: { type: string, required: true }
email: { type: string, required: true }

password: { type: string, required: true }

phone: { type: string, required: false, default: null }
output_spec:

user_id: { type: string }

created at: { type: datetime }

phone verified: { type: bool, default: false }

e L2
ERUINEBNIERY |, L2 SERRRBN T W0 A7
U T —— A N2, AT S T AT -

impact_analysis:
changed_contract: user-register
from_version: "1.0.0"
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to_version: "2.0.0"
change_type: major
affected tasks:
— task_id: "TSK-PROFILE-001"
contract_id: user—profile
dependency: "iEHY user-register HY nickname FE§"
impact: high
action_required: "IEFACETRRAN, 24F display name"
- task_id: "TSK-WELCOME-001"
contract_id: welcome—emai |
dependency: "1EEY user-register HY output”
impact: low
action_required: "FTFHEEN, FEFEAFMN"
summary:
total affected: 2
high_impact: 1
action_items: 1

AR s IR

« MINOR ZFH. Hzhbrid FIFA “LHBH «
* MAJOR ABFE: MUST ZB—iFAh NIHHLSS, FridismssEd
© ERSMAT S MUST 7EiE#8 58 AT B IR IH A SUNSET

L3 tZL»
L3 76 L2 Femb B¥ahn. RFH . TRIER:. DB JERAE HL,

JR 37 a1
H AL BEA R RRCAS IR A 1375 5K«

* DEPRECATED hRAS: #ERIEHACER, {Hum L3N Deprecation: true + Sunset: <date>
* SUNSET hiA: #E441EK, RIEl 410 Gone + FHZ4&E5I
o AR IR FERRCAS A MUST 4 1o s R iE

deprecation_middleware:
rules:
— version_status: deprecated

behavior: process with warning

response_headers:
Deprecation: "true"
Sunset: "2026-06-01T00:00:00Z"
Link: "</api/v2/register>; rel=\"successor—version\""

— version_status: sunset
behavior: reject
response_code: 410
response_body:
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error: "VERSION_SUNSET"
message: "IMHtHRARE %, 1BHEHRE v2.0.0"

migration_guide: "https://docs. example. com/migrate/register—v2"

B R
migration_tracking:
contract_id: user-register
versions:
— version: "1.0.0"
status: deprecated
deprecated_at: "2026-02-01T00:00:00Z"
sunset_at: "2026-06—01T00:00:00Z"

active_consumers: 3
migration _guide ref: "MIG-GUIDE-042"

— version: "2.0.0"
status: current
active_consumers: 12
migration_guide ref: null

B ERRI -

* ARG MUST Giit & A mfF &ML (active consumers)
« SUNSET i MUST #fii\ active consumers = 0 (B¢ A THAIATRH] )
o IEAEHEREE SHOULD w4k, En&HEEBIRE

DB JZ WA B
B R 2 0 RAS B PRI 9 U e i X

db_version_management:
strategy: expand contract
steps:
— phase: expand
description: "¥fi% display name %, {REE nickname %"
migration: "ALTER TABLE users ADD COLUMN display name VARCHAR (100)"
version: "1.1.0"

— phase: backfill
description: "I% nickname ZIEEHIE display _name"
migration: "UPDATE users SET display name = nickname WHERE display name IS NULL"
version: "1.1.0"

— phase: switch
description: "NMAREYIIREIEE display_name"

version: "2.0.0"

— phase: contract

description: "FHIATIAAGEMEE nickname %"
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migration: "ALTER TABLE users DROP COLUMN nickname"
precondition: "active consumers(nickname) = 0"
version: "2.1.0"

DB A LN

o [FhEFE/ %L SHOULD Fhe A J54% (Ul create_user_vl. create user v2)
* DROP COLUMN MUST ZE#fATEI G AT
o KFLEMAEH MUST {# FI7ELL DDL T H (4l pt-online—schema—change / pg repack) , BEHIE

L3 ¥R

L1/L2/L3 WA 3 7 Sl 25
idiea L1 L2 L3
WA ¥ B AR A B AR A
MR T ¥ Hahxitb + N LAfIA Hahx e + AN TRfA
TR B =R AT =R+ RF R A
a2 T FEVPAL HahiRa + 1BER
AL ES T CURRENT — DEPRECATED — SUNSET 5Se#bdnfEMy + ¥ giit
DB fRAEH Tk o ¥ -4i + fE£8 DDL
TR F1- 38 5 Mk SRS SR )4 B 2l

5 B2 R AP

BRY) A KBIREL B, H B KA MAJOR AR, A =IkEk1E:

cross_contract_coordination:
scenario: "Z#] B (user-register) M v1 FERE| v2"
dependent_contract: "#2%] A (user—profile)"

path_1 lock:
name: "$iEIHRRAS"
description: "A ZEZE{k#E B B9 v1 (B B9 v1 MUST 7£ DEPRECATED HARNEIA) "
risk: "B B vl E£8< SUNSET, JERT A 2A5T#8"
EA: A EBEAS, EEREES"

path_2 sync:
name: "[EEHE"
description: "A AHEERALLER B #) v2"
risk: "A BT ERIEERRA A AU TNFRESIAR"
ERA: "TEEEAE, ARRNEEN"

path_3 adapter:
name: "EFCESIRE"
description: "f£ A 1 B Z[BfENGEEEE, #F®RIEOER"
risk: "1BIN—EEEEMY, KEIEPRA"
EA: "A 1 B HAREIRLER, hiARAS"
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MR EE (AR AS AR B SHOULD 38 I Zh BB M 73-H B SR 32 5Em 1) _E i 322 .

FRATER A% L JEL N

o BB R AL TR A A AENE, WY RS IR T R BO
o AHEFTPPAG . BT AR YR A, MR BN S

- Wit ey RJEIAE, SRR, ATV

o EEINE T ANEENBERYL, TIHERIERE S &

SE# YAML s (L3)
# === PARRAITHBITTE RG] ===

# |HARAZEZ (B/RF)
contract_v1:
id: user—-register
version: "1.0.0"
status: deprecated
deprecated_at: "2026-02-01T00:00:00Z"
sunset_date: "2026—-06-01T00:00:00Z"

input_spec:
username: { type: string, required: true }
email: { type: string, required: true }

password: { type: string, required: true }

nickname: { type: string, required: false }
output_spec:

user_id: { type: string }

created at: { type: datetime }

# FMhRAZZZ) (HED
contract_v2:
id: user-register
version: "2.0.0"
status: current
previous_version: "1.0.0"
breaking changes:
- field: nickname
change: removed

migration: "#IEITFEE display name"

input_spec:
username: { type: string, required: true }
email: { type: string, required: true }

password: { type: string, required: true }

phone: { type: string, required: false, default: null }
output_spec:

user_id: { type: string }

created_at: { type: datetime }
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phone_verified: { type: bool, default: false }

# 1IF%BER
migration_tracking:
contract_id: user—-register
versions:
— version: "1.0.0"
status: deprecated
deprecated_at: "2026-02-01T00:00:00Z"
sunset_at: "2026-06-01T00:00:00Z"
active_consumers: 3
consumers:
- { id: "SVC-PROFILE", status: migrating, eta: "2026-03-15" }
— { id: "SVC-WELCOME", status: migrated, completed: "2026-02-10" }
- { id: "SVC-ANALYTICS", status: not started }
migration_guide _ref: "MIG-GUIDE-042"
- version: "2.0.0"
status: current
active_consumers: 12

# RFPEHEE
deprecation _middleware:
rules:
- version: "1.0.0"
status: deprecated
behavior: process with warning
response_headers:
Deprecation: "true"
Sunset: "2026-06-01T00:00:00Z"
Link: "</api/v2/register>; rel=\"successor—version\""
adapter:
input_transform:
— action: drop field
field: nickname
output_transform:
— action: drop field
field: phone verified

# DB iT#itxl
db_migration_plan:
strategy: expand contract
steps:
— phase: expand
sql: "ALTER TABLE users ADD COLUMN display name VARCHAR (100)"
executed_at: "2026-01-20T10:00:00Z"
— phase: backfill
sql: "UPDATE users SET display _name = nickname WHERE display _name |S NULL"
rows_affected: 45000
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executed_at: "2026-01-20T10:05:00Z"

— phase: switch
description: "NAEYI#E display name"
executed_at: "2026-02-01T00:00:00Z"

— phase: contract
sql: "ALTER TABLE users DROP COLUMN nickname"
precondition: "active consumers (nickname) = 0"
status: pending
ear|iest_execution: "2026-06—-01T00:00:00Z2"

# TR im ot
impact_analysis:
changed_contract: user—-register
from_version: "1.0.0"
to_version: "2.0.0"
change_type: major
affected_tasks:
— task_id: "TSK-PROFILE-001"
impact: high
reason: "1EHY nickname FE%"
action: "X display_name"
status: migrating
— task_id: "TSK-WELCOME-001"
impact: low
reason: "{iZHY user id F1 email"”
action: "JTEIEI"
status: verified
— task_id: "TSK—ANALYTICS—001"
impact: medium
reason: "HiTIRFTEE nickname HE"
action: "¥J#RE| display name ZEE"
status: not started

# TEIETE
migration_evidence:
id: "EVD-MIG-042"
evidence type: migration report
result: in progress
summary: "vi-v2 EIHFEITH, 1/3 HEESTR"
sha256: "sha256:c3d4e5f6. .. "

PRI SRR

1. Z5M)7EEEH (ASTO 45 M0 22 A01/A02) = ZEREES N H4EP BB, BIRIBHNGINTE 2. 1B ik
MAJOR/MINOR/PATCH 43 2 A5 b x) “AF 5| NI ZREE “sb——PATCH JUP-AGI AR 42Z, MINOR
SINTEE R, MAJOR 5| N\ 75 BB R 2,
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2. BV ZEIRE (ASTO BRI - ME3AE Hgmiate Gl nl k=B , B AR 58 fih % g e
MUST G534 MAJOR FRASH-finh i 4B B 52 1) 43 #T o

3. EETAASHA (ASTO HABA) « FRAAEME ] CURRENT — DEPRECATED — SUNSET — RE-
MOVED X M I “TEERES “F “YHT- “HIB1LES4E. DEPRECATED Hi24ail o &y “HiNE#EE 1 “—
—IHIH (v 80D FERMEREGHILR (v2 80D .

4. kAT RE RN § R R i e SR SRIE T RS AT “JFE I (ASTO
P05 F1HD) o BhidHEE (HEMBRIHFED SFEUEREN “RBEIFE —— R 5| H O FEN F

L REENL

LA, be I “o BT AN T, (R N —— S EIRuEE I )P SR e

PriE B

contract:

review after: "2026—-06-01" # ZE|EAS % HER

owner: "zhang—san" # fak

fish A %A
%At ME
PE ERE LN H A d R R
T NG o il A%
N8 NG ok i) S A%

AR

« FHYIESPRCA stale
o CHTHRAC TR am il CAP
o IR B ALY

layer: L3 type: reference prerequisites: [C09. TF 3% P24y UEdE, D16, R A 5EENRE]
BFEZNIR: C09. TRE R4y P2l iEHE. md — HRAR L)) 25 b FIG U 2640 5 FE DR e A 3L

g

TEH R K, IR A AL, CRERATIRERRAEM R NBEE . TUREM L I 28 1) H S —
— 1 FIRE R RG], AR ANEBE MDD RE AR BN ML ). RARVETE, BREE A ARSI 2 %

DhREm 0l 55 6E /1% 73, ALY H SRRy BE WS IAREN ), KBIEE “BRMARES <, WE A
PO AR DU F
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© ENL: GEIREA — HREIRT N M SOIRES

< B Y - KEIEJR TR D RET R

© SOWOMHT: PRHAIARE) — IRDIRER + ORISR B 2 RN Th g
c Bl a. R SA WA R TAER IR A (AL )

L1 « FEaf

ThRe = —4 Markdown V&, Fah4Ed. FFRA= HPRE M E, AIX 5.
ETH H T ThEERE. md, $20MV55 DI RE 51 H 5 B [ 72 HE 40

# THRERT

# R PEE

- SEMThEE © user—register 34 9 FEHY): user-register—api, user-register—test
- BFRINEE 9 user—login FZ) 9 FEHY: user—login—api, user—login—test

# T RALIE
- BIEEITE = order—create 3% = FEH4): order—create—api, order—create—test
- %t 9 order—pay FZ o FEHA): order—-pay-api, payment-gateway—adapter

=

W SET MR B AL, T 20 M.

L2 - HnifE

w/NEB T
L2 B0 A8k THRER 73 R PR .

o TRM (Requirement Tree) : ANZEH, i @N55IhRE, MXFaE. & “EszEliassae ) “.

s PFHYIM (Artifact Tree) : HaWAEK (MWRIEGRE + AR , WARERZA Y. FIZ AL A
DR FFRAPE B RIE SANE . EmE AR ZAAE. “CHPREES CIXANTERITRE ZEAAE, [
APT i s T REEE A IR TRAE—ERM L, fReRpUfa e Sl r= M g 2 sh e & .

/A B R PR

1. B FRM (Fahgedlk 55 DhRe 1 2D

2. fERZIHIAE requirement_ref FEt, fEILZICHLR|THE R A
contract:

id: contract—login—api
title: "EFE API"

requirement_ref: reg-user—login # IEEIERMTE
ZX 2 (s SR REIRS 2N TEK) f#H requirement_refs:
contract:

id: contract—auth—-middleware
requirement_refs: [reqg—user—login, reg-user—register, req—password-reset]
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SEHE L2
FTORM AT HSRAMKR  FTRWT SERAN M55 ES “, DERAMER N

BRI R (SIhEE
— R4y (AIIERNZIE)
— % (AEIEBD
—— PEH GRARAZH) - AR

AN R R R 2 324

EXMTE: BRPERE

F—— 324 A: BF APl GANAFRRZE, #Hid token)
F—— 322y B: BFREMAIE (GELLM 5 XBIEKF)
F—— 324y ¢: BEFHitAE (8XEFRIEFE P fatE)
WA D

L— : BRNE (AumAl, BRikEMERESR)
PR IR 5T X 5
iy SRR A )
HLJE o Olk%sthae 4 Crr 3SR AN 258D
HE WEiES (“MPaEx” ) HARET ( “POST /api/login iR[E] 200”7 )
AR PR, ST ® It TFRE. AL, 11225
AN fa EREEMY S EARZ)) (PRBESZILIEAD)
5k SEME C“ThRERTH” ) € (RN — i H Bl gD
i SR T SUE X
requirement:
id: string
title: string # W EZIhEERAFR
description: string # WEIES A

parent: string | null

children: [string]

priority: high | medium | low

security level: high | medium | low # Z&EZBITNERERAFZHY

acceptance_summary: string # EMINWIER (BAE, TANERIT
contracts: [contract id] # BEER (M requirement ref R[EIERE

status: active | deprecated | planned
owner: string

R TR EBA acceptance_criteria (PEKAMFE) , KA examples G ZRAEH)

RGOl (HEIRE) TR ANERI = XA RALEMIEEL 14 (sealed) o AT EHIM RIS
FK"APER"BEBCRTE:

F—— 2249 A (BF API) : sealed []
F—— 32%) B (KIMALIE) : sealed []
F— 3245 ¢ (FitHZE) : in_progress [
L—— 344 D (BRTMHE) : sealed []
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FRIRA: 3/4 Rk, KL
T RAER sealed B, FTHRAT A HIbRIC N “ OB “,

LEFERMHA FTORT AN security_level HENMRBIL TR, £5. M. RN AT, A
PRI CHENERD R WA G ML) QBB R, SR BORYEFZA . N RGP TR, 7 Y A

XU B HIHE )

* locate_by_requirement (FE>K%) — RFENZT KN Hra L) L= HPPIRES

* locate_by_artifact (FFH41D) — IR [EZ™ Y FTIE 7R misIER

* requirement_progress (E3kID) — R[EITFFRFTEKRE (sealed HLEL / BHRLED
* orphan_contracts ) — JR[EI¥&H requirement ref MJHZ)FE

* orphan_artifacts 0 — R[EIAJE AL DIRETT & 0= HYFIER

L3 = JEH

L3 &b
FE L2 XURE SRR B30 o i) 7 o AR 520 23T
iR 1) 7 i AR

o BEANFEHEY MUST 2R —ANTERT A GEEEAN requirement ref REE) , BN 12E4E 4418 1T
o FANYZ) MUST  requirement ref (L3 5&f)D) , AW “HIHBERL «

LB 5
Il (FRAE —~ SRR -

FR'APER"ETE (At EZIAE)
BRIZERTEHBRY
ERENLATHRESHY

FRICET AR LA stale
BHER B HI8Y owner

Befal G HPIskEE — MR -

ZH4) payment-gateway-adapter IR 2i/HiE

KEE: FETEZIEW~HIES S

ToRH: METHZHMEKRES F

Bh@H®M F FENEKE owner

HITHEFIER: TER - el - BHXNR - LEBER

111l

1111l

L3 ¥jE
AR T IR 5 T SR R
o TR AT GRS/ R IR/ FEHLE ) MUST idsRAEE T H &
o TORMARA MUST 577 tH Y3 A7 RRAS X6 55 ——J51 A7 I 0 75 SRR BRI A 40 1) — 358 4

66



H 3l a5
o HFAIGER, REIRIEE requirement ref (ERIELGNED)
o TORANIEFN, HAKMAERTNESHREANEL), fEE
o PEHYIMIBR/ R FEE, BN EE YN, AR SRR A s “
e R4 = IR
RAPEE
F—— &%: B&%E 92%, BTZ 5%, Bug # 2
L— ZREF: BER 75% IBTZE 15%, Bug # 4 + XBEH[EM

FRETRAR M G B S S BIFR G, SRS LA K i B A

SEEE YAML 7461
PLFER—ANHRE RS L3 5e845H).
# —— FTRB (NP —

requirement_tree:
nodes:
- id: root

title: EEEES
parent: null
children: [user—-mgmt, order—-mgmt]
security level: medium
status: active
owner: platform—team

- id: user—mgmt
title: APEE
parent: root
children: [req-user—login, reg-user—register]
security level: high
status: active
owner: user—team

- id: reg-user—login
title: APPSR
description: "R FEEBRE AR ZERERAR"
parent: user—mgmt
children: []
priority: high
security level: high
acceptance_summary: "FFEEIEEER, KB RFHLEH"
contracts: [contract—login—api, contract—login—fail, contract—login—-audit]
status: active
owner: user—team
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#— 13 YRFE —
version: 3
change_log:
— changed_at: "2026-01-15T10:00:00Z2"
change_type: add contract
detail: "FTIEWEZIAIEZRRL"

operator: "tech—lead"

- id: order—mgmt
title: TJEEIE
parent: root
children: [req—order—create, req-order—pay]
security level: medium
status: active
owner: order—team

- id: req-order—pay
title: fF
description: "FFRESERLIT B 1F"

parent: order—mgmt

children: []
priority: high
security level: high # F: ZATEETT R E TR E HU

acceptance_summary: "X {TiiiEEEE, REAEIR"
contracts: [contract—pay—api, contract—pay—cal |back]
status: active

owner: order—team

# —— 32 (7F requirement_ref) ——
contracts:
- id: contract—login—api
title: "EF API"
requirement_ref: reg-user—login
acceptance:
- name: "IEEEZR"
input: { username: "alice", password: "StrOng!Pass” ]}
expected: { success: true, token: "JETEF{FE" }
- name: "FHIDEEIR"
input: { username: "alice", password: "wrong" }
expected: { success: false, error: "FIFPRZHZEBEEIR" |

- id: contract—pay-api
title: "XZfHEO"
requirement_ref: reg—order—pay
acceptance:

- name: "IEHEZ{T"
input: { order_id: "ORD-001", amount: 99.00 }
expected: { success: true, transaction id: "IETEZFHFFE" }

68



# — YR (BiER) —
artifact_tree:
nodes:
- id: auth—-service

type: module

children: [login—api, login—test]
id: login—api

type: artifact

requirement_refs: [reg-user—login]
state: sealed

id: payment—gateway—adapter

type: artifact

requirement_refs: [reg—order—pay]
state: sealed

# — L3 FTRMIREB —
requirement_tree_snapshot:
snapshot_id: "snap—2026-02-15"
tree_version: 12
taken_at: "2026—02-15T14:30:00Z"
triggered by: "contract—login-api Ff{F"
nodes: [...] # SEEFRWTLEIAR

KR

HEER (Functional Tree) MEAYHE ASTO 4i#igh ) “RIIZ “BE——EMERAGHHE 5L
XU 32 CRERME + 7 AR XERL ASTO A “IRJE R 78 “ RN ——AF A a A . A RS2 AIE B AN
ZARFERRATEARE PARNE H 22 TRPE “RmmKigk “Rll—7 RGN 2 2ERAHET HITE 5
XUFZW M 256 T OB B BOARAL AN REM Bl 55 A, SR ST e R (R e BE BRI B

5 LA K 5]
DIRER & A AIT I A% O L R——2 3R BN, Gl Dy Re s i g 52 50 i) _E e 324
B
Yy e M iIfE
LI T R IR TRER n) b0 25 0 52 s i 1) oAt 3224
WA 73 M 255 ORGP 2 52 10 3
TR BHEPH & EEHRE R 1Y)
ewpage
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C13. T.F2 5B&UF 122 REML

I61UE: A Review AUhY, I&uE%nH

— N EURANE RS2
Rk AT 57 —DEE, RJEE 20 2 8HZAT Review. IRICFFHEFE, &I 7 .

ZRJG, G ERT A buge IRIEIEFMBACEY, KL bug  WEIEFR  Review ITHIFE 20
FH. RUNET, HERE K.

XAZIREI AT, XA Code Review XANTIEA G R] &,

N4 Review fE AL BHARZERK
Code Review H—PRRaEM%: & EFH I = ERAZHE,

ANERARE, #EELUBS 4. AR IR kMR =R . 2 AL 5EER “mR “—
—ERGIENN T, BEKAHE, HAEBEAETIEM.

EHMPEREE RS, AN—RE 200 1746, Review IRfE E. AT —RE 2000 1T, ¥R Review

Ak, EMNR Review T, AJSRITACH FIE5RA H R KLE 60-70%—— 52 1, 10 A

bug TREERIL 6-7 A, FF 3-4 N,

AL S ERE T 10 5%, LN bug BEWMERST 10 fF.

EHZEMUH: PLERIRTE AT P2 S BIBARES B 2 LU oz . B/ NRBEE . ZIRE AL

iz, BB ET DUBSE R AT S H, Code Review 1A EER R ODD ASFik “IKIEAZE Re—

view “, MK “ANEIH Review /ENEETE1EE “——IiE 2% 4EMN, Review ZFIMIMG L (IR “HE

ISUEFT Review HJIX 5

i Code Review i B IE

g RS GEFE) Wi (4559
TR AR A B2 b fan N B
Ay SZBR N B e 2R T LA A T8

—FHE BURTHEHRPREMALR  BIRER
By  HEEWSE TOEESR SRR B/ R

—HJiE: Review AR “IREBAUHE RIS ? «, BAERKR “XBACH R X 7
AT 2 LA, R B WHEL.
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B SRR
ﬁg_‘ﬁ3: %i%@?@
B UF RIS R ARA W kAR WA ISkt RIS IR T4 2

ODD L) A Al AT VG ——8F — 2K I S A AR RE AL 28 AT FR IR [B] pass/fail. “F RIS ELF “A &
ODD %y, “#mNEVERH SR, iR[A] success=true FIEZS user id “A . NEEHAT HIHFHIR MK
ODD #%j,

contract:
id: calculate—shipping
title: "I EZZE"
acceptance_criteria:
- criterion: "[EIIMITEL: weight=2, distance=10, type=same city —» fee=8.0"
hardness: hard
executability: EN

- criterion: "FEEITE: weight=2, distance=500, type=cross province = fee=25.0"
hardness: hard
executability: EN

— criterion: "FBEMIINZEE: weight=30, distance=10, type=same city = fee=45.0"
hardness: hard
executability: EN

- criterion: "EEE=1E%E: weight=0, distance=10, type=same city = error="EE2WMMATE""
hardness: hard
executability: EN

o ik AT BACREFIR
ERL RS AL
CRPEIXNREL)SLIL calculateShipping BA%L. WAL ZIE TG TA  acceptance

%EO »

W= HIGE, B4

$ npm test
(] EIMiTE: fee = 8.0
[] E&EITH: fee = 25.0

(] E@BEMmnge: HAZE 45.0, Sfr 38.0
[ FEEIEYH: error = "EENLMATE"

3 passed, 1 failed
BRI . IRATEE LML bug——EMRGE R AL AL
“HEM IR A LM, HA¥E 45.0 sZfr 38.0, iEBE. 7
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Al BRJE BRI, B3 eiEd.
B R P RBOA Bl — AT S BARAS

“EFGE R EEF A7
A L. (HE M E I

o BAER WA ——ERHRHAH, B3I, AR
* Reviewfe Ik ——AREEWE, EAMERETSE

WAERZA M, Review RAIMIE L. LEMARRE, HHMIEOITLIA.

BRI PN R IR
MRS R, 1%L T

BEk—: FIx (LD
B8, RTBhI— FeR%, R T He ke H A0 52 20 B 3 B .

e —OMERA, MR, SRR

JFR = B (L2 &/hRBD
FEIRRL) RIS AT BRI B, CT EBhi.

/! WEABTER, FHE
test CEIWITE", O = {
expect (calculateShipping ({ weight: 2, distance: 10, type: 'same city' }))
.toEqual ({ fee: 8.0 });
b

W KEZHOH . XRMEN =R K.

FIR= ML (L2 52H)
ARG A BARME, A iR

// B BFKE > 0 (BRIEMANIEE)
test("IEERIEG, (O = |
for (const input of randomlnputs(100)) {
const result = calculateShipping (input) ;
if (lresult.error) {
expect (result. fee). toBeGreaterThan (0) ;
}
}
b

EE: Z0WSEE. SRR, ZEMKIIR.
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JERM: X Pl (13D
FEZABIR— R R e R AT R

test ('SOL JEALEIGITE", 0 = {
const result = calculateShipping ({
weight: 2, distance: 10, type: "'; DROP TABLE orders; —"
1D

expect (result. error). toBeDefined () ;

1D
WA WD 2 e BURIhEE .

—‘/[\F\'%L'JHLJE/‘J&QEZ “Al 5t ATT(Z”
XFo BTRASCHRIX 73 :

o Bkt Ch NI R H B SRD ZTE \ E L ——IX fe 24
o MRS GBS AHRI R AT AT B0 ATRLE AT 5

NS “HABRS “, AL 2B “Batd “o NREE, AL 2 Hidi. e e, fid AT,

WRARERWOCRAFALL AT 5, U ke ——AL S AP Asx ¢, WE Al
EWIH CRX . X MR,

R RS
A ST RO, AL FEIRBIR R PR, ATAESI 22, LIRS “ BRI LR B0 01
(RHIRAT B RS T HTTP 200, WK EE SR A2, 5 “ BIEISERE « FBI——AT SN T e R i
00D AP R BRI (8 T LS R -
C SR R T HITP 200, SRR “IEE 200 BITHNENE “HERE. 4
© SR (CAP) + AESRL PR L —— IR SR “BEH B0 ¢, CAP
SR AR AT A? URLY JURERIE? EEeR? , PEIEREZ A B R,
KHICH: A6 Code Review i, MHRARAILN CHRAHEfRRT TH2) . £ 0D
B, EPERSCAER G TR AR CERARR SR SO B0 o MRS, (L “RAWH 2

AR S W PR DR s 2 57

A2 S IR 2 “ K S ARSI — et “ ——INKAE S R IS N el (HEAN BRI IE I35 Mk 55 75 5
—WIRBARGER T (L “ZFH P BROZIRE] success ), WAL B SHIGUF X A4 R 324, 8 Fll
X ODD [ THA F: ODD fREEAE “FHPFRT & 3-RL «, Ak “RAFEEELT “. JR& WL R ES
—BRLI AR R NSRS RN, CAP X HT AT DUA IR BN R , (EANBE AR DL N JERNY 55 B A B 3
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2k

=]

“CRZJEIK AR E L HANEE: BLATH) examples BEIHONNIKAIE, H examples
R RERL ) —H oy ——X AR AR F IR N5 ?

Ao WAERESKZ RN, A oA
A FEIR OMEBsER) = 2L (AIITASE) = Wi GRAHESERIT) - ~HY

BAWMHFAE B RAER——e kA NS M. “ 2P AR AZIRES XAk AR Qg5 H
examples H Al ARERE, ANRZEFZH LN XL examples ST T IRANMSS TR ——
ZEBAT AR B2 AN SN

IH77 3 oDD 7=
AT SRS — A Review — %% ANERZ — Al 518 — HLEWIE — 1K
Joi e B e T H A KR R E R T 3L ) se 8
FEH L, AR A PHEE, RFEE AR
Review i#id # %A bug W@ = 32 PTE Uk
%

o R EEIL? - C09. THE Y P2 EE. md
o MMELITFUE? — AOL. Tf# RO S 5%k, nd
o MENFL—D5EHE 12 — B05. AT MNAMHAMAKLE. md

WS —MESIERIE

— MR R

RA 15 A AT ALSS AR, WRLEsERt 17 WRLERAE 172 WRLE R 2R N2

RATFHAE B TR, RIVRERA BT “M “C5Em “. 16 MEFEA 8 A “#ATd “, HIRAKIEELN]
A MEFHELECRTGEMRIL T, IEESRHE A ——HEERIIER “#7d “0 A—MEFIRRN T =0, 4
=AEEARPLSE, F— M. RRRRDSREESE, SEidiZHmted. £5 2, WrsmAEH 1.
RSP R AL XA [ ——2E 55 1R PR DI 7, AR IRE “EERmE T .

oo
RS HLEH PIAEAS PE ALK

« WA (State) : MRFFHREIAME-—2D, Han “fpdp © “HEATH © “RiEH “ “SER <.
© 1125 (Gate) : WREZMAME . AFETKRAE, (E54 R TE. BEd, BiTh %,

MEEMESCE T ARIRU “Mise T “miE5E 1, R[FEIEIEIEY.
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L1 #%0: 4 IRAS, 1 182
WRAR B R R A RA, 4 ARSIE T .

HFir o #H1TH o WIEP 2 TR
KR— RT —v«¢

Xt R S SOIRES |

5 5 pending 155 O, @3 AS)

#HAiTH  in progress AN (H AD) IEETIE
E  review F58 7, IEfEf AL R

TR done fegidd, W

HAE 8125 BiE — 5.
RIETVZEFUUAR a8 B Shil sl i, WUsdT: AR, 4T <3t 4Td «, B RRIBURER .

task:
id: string
state: pending | in_progress | review | done
evidence:
- type: test_report
result: pass | fail
summary: string

X Lle —MANEALHE, XUMRETEEEH.

wNEE: T+ ORES, 2 B4k
AHiR L1/L2 NTIEMI, 28RS R 3.

BIRIPIE ZMMES . BB BIAIMER, 4 DIREAE T, IRFEX ) “BEHZE “M “f5ip . BHELE1EH

7+ MRE& (5 0DD.03 L2 —D)

blocked = & = HITH - RELE - BW - =L
'3 BT %
RZE (freeze)

HHE BRI -

RE&E %' £
WBH%E  blocked #HAPAT S PHEE, SEAFHKIE K
i freeze [1ZEZAGHIEHR) “AHiE “, FIEERFN LR

sealed (H 1) & L3 Mi&——dlid &I 128 5 HEENEAF, B done UNASS. L
302,
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2 B[4k

kS (VA o P A kA
FiEfE T - FERE WeEd + iRy + S EI A3
Ll FERE —~ Bl HEORTERANENR T N

FIEEERA G “od “8 “ANd “, A& =ME: PASS UfAT)  FAIL (4T[IRT) | FREEZE CHIAHE, 175N
CONFLICT (AN2AXRD ) 1 3, 2 S L) 1) )

1R T AL ﬁ%ﬁéﬁﬁﬁiLL,E%@ﬁ“ﬁﬁ¢“ By R Ao 3R TR Bl ——
BEEEIR T 3 KR, WHMES R TUERI R, NiZHEETHRUE 55 H

task:
id: string
state: blocked | pending | in_progress | quality check | acceptance | done | rework | freeze
rework_count: int
evidence:
- evidence type: test_report | coverage report | lint_report | review record
gate: quality check | acceptance
result: pass | fail | freeze | conflict

summary: string
failure_context:
evidence ref: string # $gmEE{IERE 1D

summary: string

— A REBNESER
THAANESER, B EES NGRS R A ad E.
55 g5 Bl PR 0B A A% SUERIE

1P BIEMES — 570 (pending)

task:
id: task—042
state: pending
title: "FAPEMEEOEMNERFEAS N IEIE"
contract_id: contract—-user—-register
rework_count: 0

ESSRIRE T, BN

%2 P Al BIUES — 347+ (in_progress)
Al FFUREARS. RS M pending AN in_progress. X— A 12%, HLITH.
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03 b AL RS — JREAAE (quality check)
Al B57T, R HY. REEBNSITH—E]2E:

. BT 12/12 @i
. B, 87% (HRME 80%)
. B 0 AN E IR

I 12R45 5. PASS. (BB EMET12E, IREEHE] acceptance (FERF N TIGND 5 [FINA2 b4 :

evidence:
— evidence_type: test report
gate: quality check
result: pass
summary: "12/12 tests passed, coverage 87%"

B4 B NI — K (acceptance)
PRITFEF= 4, KRR Z IR IR A 2
. 1EH HBAH Be v Mt
. 1‘%?& %E’JHEB%LEIE??TET
y THBFE R[] “HBFEARE AT “
[ 12R8E 5L PASS. PREIEIE, A RH A id3%:

evidence:
— evidence_type: review record
gate: acceptance
result: pass
reviewer_id: "you"

summary: "I ENE R

¥ 5 WdTERM — S8R (done)
WlodE, {F55#EN done. U T,

76 L3 WifEd, TS ASIETE done, MBI sealed (EfF) , IEHREEARSE . FeHdie. LT .
fE%5E5E T - M pending £ done, &F—LHRA BRI S4, IR ERA T 1250, B — UGl #R A Y i

A SR R 2RI e ?
BRBs 3 PhERERE—f 2 MR T

evidence:
— evidence_type: test report
gate: quality check
result: fail
summary: "10/12 tests passed, 2 failed”
failure_context:

7



evidence_ref: "evidence—003"
summary: "test_empty email F0 test unicode email ZKIK"

1284558 FATIL. 1E45 R3] in_progress, rework_count M 0 28k 1. AT EFRIKRE, BRIGEPIRA, FHiE
TR TTEE A WEE ? L anFr S il 7 — N ATEE 0,  HANH € R AN & R i ——IX i 125 45 B2

FREEZE, {L55%71%, SN R#EMR. N THAZIRIREAT (A% override MEHE) , BIAE LM B F] [01IR T,
AR 48 /NEFARALER, HBENFFSON FAIL.

LR

% IEES BIE

HHE “HbTH “f “B52l “ARE BEXs “725 « “fEn < “fEEHa « 20HH 4 MRS

I 12E A 98 52 R i T “YHEAN IR BRI [ 2R DA 20 A RIE B
1R TANE IR B ANHIE—AMESS BT B T 20k H rework count B

ki 2R H bR C 5E K ARLEIOAEH = A ) R i IRSIT R ULt )2

[ TEERIAHERS ] pass BY fail PRI E R A F] FREEZE #fsr, 25 N L#H
T

o IRAENUE “ISURSAE “IEAE? — C09. TFE ¥4 P=H4) 4. md
o SEROIRESHL (L3 HAF. Bh&T1288E. Challenge ML) — WTFX
« FEEATE? HEEABEIE? — C09. T #% F2H¥) iFE. nd

layer: L3 type: reference prerequisites: C09. T.f& #Z) rP=H4) IEHE source:
ODD. OBIREIRESNL 122 last updated: 2026-02-16

N IIRSTRE SRR =

ATE RN BEEASCHT, TE5857ER C09. TiE B4y ™ Y k. md.

ik
ODD fE—YORZIE M AL AA Bl AIEdE. Aidsx. BCHEMETZER B, ARV T
1%L E X

« RE (State) : F=HWLEA o I A7 B AR

* 12 (Gate) : BB E S, RERERNVITE.

* UEHESEE (Evidence Binding) : AR [TZE MUST KECE/D—KUEHHICR .
* BRI (Rework) : [2EAKELH EIEEE S, MUST #54H7 failure context.

78



WEIER = TR + IFHEGE + & iHLE, —HH— .

L1 Zah
REE (5 RE

pending = in_progress = review — done
.S '4

rework

[ 12k

\
/

HAE—IE——review.

o JEME: B3R e E .
o GEHE: MR GE/AM + BER
o RIGALHE: [A1Z] in_progress, By AR K52

/NI 450

task:
id: string
state: pending | in _progress | review | done | rework
evidence:
- type: test report
result: pass | fail
summary: string

w/MNEEIFEE (L2)
IREE (7+ R
£ L1 JERE B0 blocked F1 quality_check:

blocked = pending = in_progress = quality check = acceptance = done

X rework ¢
PRIE T2k
[12% 1. quality check (HZ)

WA WlEE + BaR = WE + SSoeEI
UEdE: MRS + B R + lint b

[12% 2. acceptance (AT

o KA HEFEHNT BT ERA KN
o UEYE: WA (HEH ID + ik + /D .
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={HAEAY (PASS / FREEZE / FAIL)
[I2EHE RS AR B . Y TCIEN g B, saf] ik — 2 ik,

ghE R % Ja BEANME
PASS P K A i RVFHEB R R —IRE
FATL TEAE R AN A T 3B F] rework

FREEZE fFAEAHHET (BEEEA L. NEN 2 HAFe . SR ELEHE P EHERL) ARSI, FKLE T

FREEZE #i0:

o PEHYIATRE R, BARIE.
» FREEZE I (EiY 48h) R4, HBhTF4% AN FAIL.
o N f#Fz FREEZE B} MUST 4:f% override iF#E.

CONFLICT 7F )& e il
MBLRANIUWCGRAFE R E R, BRI % A, FEAERL), CONFLICT A= A i) @, A& 32291 ) @l
I RS 2 36 US55 44 EL ), ik CONFLICT midE i@ FAIL. CONFLICT Hahfilik = b ALEE.

1. F=HYdE N FREEZE.
2. P EIREIEYE (conflict report) , &g 4&M 5 fm s R A .
3. EENFL T MBI YL,

SRLF 3 5

© CHRE < 100ms” b “AEHINEST fEAATEEE RS
C CTEHEET 5 BT 7R ARIREE T,

T IEIR L] recommended action FFEX SHOULD 45 HiIN (BITHY) / WELIHR / THH) .

Override Ml#l] (N LEZSH I

MNTLE GG RE O FATIL 250N PASS. f#F% FREEZE. %2 task level) , MUST A:ii—4%%
override E#E:

evidence:
type: override
original _result: fail | freeze | conflict
overridden_to: pass | rework
operator_id: string

reason: string # MUST JE==
timestamp: datetime
# RE=E

expiry: datetime?
metric_boundary:

metric_name: string?

threshold: float?

operator: "<" | ">" | "<=" | ">="?
review_interval _days: int?
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B =1
Override AGEKAM . =ANIRH 2 AF A AR5 a2 BB H B 2 IR :

oAt Bl fi A g
expiry Hig sk WG BB IRIGTEE45 R L override_expired #iHidsk
metric_boundary fRbria At Rtk EIEFE I BB 4B override metric_exit #ilid3%

review_interval_days W Z[A][F: BIHLBAEREEFIAR GRS BAEE TE (MR H) AR H

Fm

o S 3 VRIS, SHOULD Jgksy 2w,

o EANNTFRERYWAREER, override ERIA 90 KjgidHl (B EIR, BHik “laiffE KA <) .
IR T3

* rework B bR IEE. RIGESESI . R TIRE
s IRT.¥E = 3 I, SHOULD HzhJt2k task level.
e failure context MUST 5|FiF#E%f% (evidence ref) , ANERNELKEHE.

WK (REL /1850
N T PR 55 4 RO 55 A L E ] — 2R 7K 26

g &R HHE
P& (Fast Track)  LO-L1 /4 w&EHZML. AL T, FREEZE BR{EI &
B (Slow Track)  L2-L3 {£%5 s&fi| N Lo &9, FREEZE B{EEUK, NEN 2% HLAUN THE

o L4 fES0E%EEH, H MUST 43 human review []2%,
* (R ERAERL) w LB e, WKL H B H .
o BBNA] H @ /ISR T 2ERCE, HARDEE L3/L4 AT55 8% B 2.

Challenge MLl (PATH FHERD

PATHE (NBLAD) KRILBZIAR G A W @R, 7LAfE in_progress B} qual ity_check BBt 82 Kk ELii%E. challe
ARIRT. (rework s& “F2HMIAEGE <O , e “RLAKRGH M

challenge fi&k = AL .

1. 55212, ¥ challenged JIRZE CREHRE. AEidE) .
2 iﬁ}i chal lenge iE#, Q& FEEE . HH. EIUESTTH.
BRRL M T NEH A,

evidence:
type: challenge
challenger_id: string
reason: string # MUST JEZ==
suggested change: string?
timestamp: datetime
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resolution: accepted | rejected
resolution_reason: string?
resolved_by: string?
resolved_at: datetime?

SIS

« BAMTTNITIEZ (BT RY), L% FI2] in_progress) BEL[El (FHEEH, (BB EIRSHLEPAT) -
o WAl JFHATH MUST 4kZE404T, 1H challenge 1 RARBHAEUFHEEEF, ANTTHIER,

e challenge ANt NIk T.IREL.

* % challenge J& 7AW ARG 5 —— Ui B B2L) 8 SCIAE T Re 75 2okt

L2 HE s

task:
# ...L1 FEL. ..
state: blocked | pending | in progress | quality check | acceptance | done | rework | freeze

task_level: L1 | L2
track: fast | slow
rework_count: int
evidence:

- evidence type: test_report | coverage report | lint_report | review record | output_verificati
gate: quality check | acceptance
result: pass | fail | freeze | conflict
reviewer_id: string?
override_reason: string?
failure_context:

evidence ref: string
summary: string

L3 %0
REE GEA7EEA done)
1E L2 Al b3 hn XU IX AN 7S T 1254%, sealed #AX done RNZAZS:

blocked = pending = in_progress = qual ity _check
= [mutation_test] = [adversarial test] = [cross_review] = [human_review]

— acceptance = sealed
X rework "4

TS = 1% task level Zh&HHA:

task level [7]2&4E

L1 o SONFTREE AN

L2 A mutation test

L3 A mutation test + adversarial test
L4 AN, & human review
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VUTE [ T25 1 4rH0)
122 1. mutation test

o BITLAE: mutation score = H{H (ZL 80%) .
o UEHE: BRI Y (SR RAYIER + B .

12£ 2. adversarial test

< BKAE: RIS
. ﬁﬁ. iRz + HBRRILR.

[12% 3. cross review

c B EM: ZHEEEILR (= 2/3 Bl .
o EHE: SR + Bk
* T&%éﬁ*@

cross_review_report:
reviewers: [workshop id]
opinions:
— reviewer: workshop id

verdict: pass | fail | concern
comments: [string]

consensus: bool

escalated: bool

escalation_reason: string?

122 4. human review
o filk &AM cross review FEAEEL, BE task level = L4.
o UEME: ANEERdk + B
E1F (Sealed)
B4 EBI 2R G EE N sealed, ANEIL done. iFEHEEE%RSLE . sealed MUST Ak seal hash, 4848
evidence ref,
task level 4;&REIE
Al B3k + NEnER. V4R

i L1 (140 L2 (2%) L3 (34%) L4 (447)
TEARSATE < 30 30-100 100-300 > 300

YIRS 44 B CRUD ZEKEK =R - AR AR/ H K
AU o & (HE) A (HPEdE & GAE/SUD
AN AR A 0 1-2 3-5 > 5

THEAN: RERH = MAX (BHEERH)) —— FBREN.
N AN BOARBETH S FEZ MUST B A A tfie it H &
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L3 Hmsif

task:
#...L2 FE. ..
state: ...L2JK7S (sealed X done) ... | mutation_ test | adversarial test | cross review | human_
task_level: L1 L2 | L3 | L4
track: fast | slow # L3/L4 &%) slow
gate _chain: [string]

seal:
seal _hash: string
sealed_at: datetime
evidence refs: [string]
decision_narrative: string?
evidence:
- evidence_type: ...L22%8) . | mutation_report | adversarial _report | cross_review record | hum
gate: string
result: pass | fail | freeze | conflict
mutation_score: float?
vulnerability count: int?
reviewers: [string]?
consensus: bool?
override_reason: string?
conflict_pair: [stringl?

L3 @
BE SR 5 2%
artifact type HRIEIGUETREME, 561E RIS P g Bl il a7 24,

& quality check acceptance mutation test &
automated HENHFITLMK  BHIERIMRK  HAT MRS
executed  PUTIIE WURIIE it B /4T R
reviewed IS ANTL&#H % Bk PEEES
single Bt B HIGAE Bt f] PR B
none it et kit ER/HE

P TN s

WHEBIRES G —, INBI = B Bos T ARE

IR AS IWEES R ER TN PEEES fic B 2%

in progress H K H K F R Y5 BoE
quality check Hyollid DDLIATH  filkSGurEd A=A iEvRIE
acceptance LR BERIES BRI AEE T AREGIE T
mutation test ARFMEAH BHRMAA  AARWEH BT it
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iR T ERE
iR TR fid A = AN BRSZ B, B % B A -

MLl E3EIED IS

task level F+2% RT = 3 Ik T AR
PATH T+ iz dL[EE P AR YR Al

I3 T 2 WFIT 4 I =6 IRAAT B ANEKEREBNAN

=HMOLIEE . HANHIE,

TE LI

o A DA HGR SRS AZ 0 L3, THEBA L.
o 1ZAEME (FBERF. mutation score Z5) MIIH BHATWE, O0DD AHE BAAKE.
* task_level WRETFELIWLL 4L, N TER MUST ReeAd, Frelsd.

SEEE YAML M (L3 ARSA 6 A D

# === EH0E ===
task:
id: "TSK-AUTH-001"
contract_id: "CTR-AUTH-001"
title: "SEEY JWT SAESP(EIH"
state: pending
task level: L3
track: slow
gate chain: [quality check, mutation test, adversarial test, cross review]
rework_count: 0

# === quality check [TZ@EiT ===
evidence:
id: "EVD-QC-001"

evidence type: test report
gate: quality check

result: pass
summary: "EITINR 42/42 @i, BEZE 9M1%"

# === mutation_test [JE@EiT ===
evidence:
id: "EVD-MT-001"

evidence_type: mutation report
gate: mutation_test

result: pass

summary: "mutation score = 85%"
mutation_score: 0.85
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# === adversarial test [JEj@id ===
evidence:
id: "EVD-AT-001"
evidence_type: adversarial report
gate: adversarial test
result: pass
summary: "EEERE, 2 MEEEIERE"

vulnerability count: 0

# === cross_review | JEEIT ===
evidence:
id: "EVD-CR-001"

evidence _type: cross review record

gate: cross review

result: pass

reviewers: ["WS—BACKEND-01", "WS-SECURITY-01", "WS-BACKEND—-02"]

consensus: true

task:
state: sealed
seal :
seal _hash: "sha256:f9e8d7c6..."
sealed_at: "2026-02-16T16:00:00Z"
evidence_refs: ["EVD-QC-001", "EVD-MT-001", "EVD-AT-001", "EVD-CR-001"]
decision_narrative: "JWT HR[EJF@ETEER L3 (128, S FMlFxtHmiL"

# === Override ~fj] (FREEZE FATIHIT) ===
evidence:
id: "EVD-OVR-001"
evidence_type: override
original_result: freeze
overridden_to: pass
operator_id: "tech—lead—zhang"
reason: "IRIR: BRSSITIEEER crypto ERAMRICATIEE, EMIARE"
timestamp: "2026-02-16T15:30:00Z2"
expiry: "2026-03-16T15:30:00Z2"
review_interval _days: 30

=== Chal lenge 7~fjl ===
evidence:
id: "EVD-CHG—001"
evidence_type: chal lenge
challenger id: "WS—-BACKEND-01"
reason: "ZRLFR[EATZFF HS256 FN RS256, B RIBEZFABIRRMS, AMMELZNZARENFIER"
suggested_change: "BREBIZEFE—MEE, SRS AR MIRIIEL"
timestamp: "2026-02-16T10:00:00Z2"
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resolution: accepted

resolution reason: "#§439 CTR-AUTH-001a (HS256) #1 CTR-AUTH-001b (RS256)"
resolved _by: "architect—1i"

resolved_at: "2026-02-16T11:00:00Z2"

AR RYR

L 1ZRENT A (ASTO) « MIETTSEETLM RN, R ANLEIAT 22 IOm JEsR T3 . AR
CONFLICT 7 Jig for P AL el T 1k o

2. HHI® (PO7) SHEAGE (P09 : BERKAILPUR ST EIEA M. ALH chal-
lenge ML (PATHEFIEERD KIET b,

3. BlhbRE (P08) : IBH =M% (expiry. metric boundary. review interval) HJBTIRIET L, Byl “ilmhs

layer: L3  type: reference prerequisites: [C09. TFE FZ) F=HiW) kg,
D15. VR 1 54 1ERR ] source: ODD. 12H4T-#ATHEAY last updated: 2026-02-16
PATHEAY
AR : B EeARSCHT, 155658 b3 OIREHETIZE “H . ETEMRES I
D15. VRFE MBS EERS S, md.
ERBH K R AR RSIT R HPATIE R IRS) . s« =8 145 (PASS/FAIL/FREEZE) s |32 “IREHHI]

e expected/unexpectedftin — (FSIREAE, &HFH5EE
« fatalffiin — LS ETLIEANFAILIRE, [FHEF|rework

ik
ODD AR A% “Mftt2 R “fily 7 “, @ain% . WEE AT BHEREAE? WEEARE? 2 MESIH
PAT AT IX L o) i B B R A M E B ZE—— ARFEMAEE 5 7 A “RHELEEAM ¢, mRERLE LB

L1 Hah
L1 MIBATARR R /MU RIX i AR AR, BIVER S iR, R BRINEAT,

ik WKE vs ARIKE
L1 AFEEE A AR AR, AT REAREER?

contract:
id: user-register

title: "HFEMR"
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errors:
— code: INVALID_INPUT

recoverable: false # MINET, EHEA
— code: DB TIMEOUT
recoverable: true # @8tT, ATLER

recoverable: true WG T LA L4 ER; recoverable: false BWRE LIMEIEM NG A BEE .

RITEM: SCrdtid
L1 MIBIME A B R RS PR “IXMESS 2R AN LA A .

effects:
— type: db write
description: "{iANFAFICFEE] users Fk"
— type: event_emission
description: "47%n user created E{"

BH BARAE, FEANTHARIERE S HRARE T .

Fk: BRINEAT

L1 AREI AR FraESEIANBEAT AT, DNEREIFTHR.
EHE: MABH. WATR, —kKIEES.

RANABITE (12)
L2 SIS R 28 ATRUE R EIVE R A B RES B A A I R A o

L Y
L2 MHRAR RIS “BEARREER «, EEEE “HRFIE M Bt <
=R,

#51 B = il FH 747 9

client error PR SEHE R BV BATE BIEmA G EIR
server_error REGTTHIA R N AR . R RE  WRIERIRS T
external error EB=J5MIAIE B PERERT . AN APT ANATA & E A H il

errors:
— code: INVALID EMAIL

category: client error
recoverable: false

message: "HPFEFEINASIERAE"

— code: DB _TIMEOUT
category: external error
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recoverable: true

retry_strategy: exponential backoff
max_retries: 3

retry _delay base: 1s

— code: INTERNAL_ERROR
category: server_error
recoverable: false

message: "NERALIEFEIR"
A R
LR SRS T U A B, A S VPR

error_propagation:
mode: explicit # explicit | transform
mapping:
DB_TIMEOUT: SERVICE TEMPORARY UNAVAILABLE
REDIS_ERROR: SERVICE TEMPORARY UNAVAILABLE
# RARGTAVTEIR - BBIEEJT INTERNAL_ERROR

mode: explicit ZREEATREM LIS R A A AR ; mode: transform VR FH M FC KLU it & 4% 4t

AR FH 7 15 B
L2 HENERIA RSO lR, 12 aT Rk S5/ 4 7 B

# mE: XMESEEMLEIER
effects:
- type: db write
target: users
operation: insert
- type: event emit
event: user created
- type: log write
target: audit log

# INE: MITREESRIERARSENRET
expected_effects:
- type: db write
target: users
data_match:
email: "test@example. com”
status: "active"
- type: event emit
event: user created
data_match:
user_id: "IEZFFE"

BIERRM CRAD -
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it e

db read / db write BUR S
data insert / data update / data delete  Z#3% M %
event_emit HA KA
http_request / external call AR
file read / file write / file create A HEAE
cache read / cache write A ERAE
log write RASPN

FEATAHNER I MUST i B ik / R I /e 5 SRS -

effects:
- type: external call
target: "payment—gateway"
timeout: 10s
retry_strategy: exponential backoff
max_retries: 2
idempotent: true # ElEE

R
BLMES FHEILDREN, APREESEXFEE KA.

state_container:
name: Session
scope: session # session | request | global
schema:
user_id: uuid
token: string
permissions: [string]

contract:
id: get—profile
reads: [Session.user id] # BRI EN MR AR 7S
output:

profile: object
IREEBIFAL: T H4. WS THA, —HTHR. ASHI “FEMESMf T 2RRESE A — MBS
IR R
L2 B3R W U B I SR R o S e«

concurrency:
mode: serialized # serialized | parallel | locked
lock_key: email # SHAYRIE
lock _timeout: 5s # iR

idempotency:
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enabled: true

key: email

behavior: return existing
ttl: 24h

=R R

* serialized: [A— lock

# S
# return_existing | reject
# FHI

key [UFERHBAIAAT

* parallel: FRVFIFAT, HINHZEAEB R

* locked: FREU4 AT,
BEATN:

* return_existing: EEIERIRME FRI4ER G

BB B 2R

* reject: EEIFHRIRFIH IR GEE—RMEEE

SeEE 12

fER/NABEER E, L2 e AR G DRGSR A K R -

state _management:

shapshot:
enabled: true
trigger: before effect
storage: local

recovery:
strategy: restore snap
max_attempts: 3

‘I‘;%nﬁ%m)n\u :

o BHRPATHEIWEH KD IRAT, B3R L ATIRS R

EE BB

# FERMERMITATIRER

# local | remote

shot # restore snapshot | retry from checkpoint

o RIS R EGE PRI, ToASE KT A

e [RFE SHOULD A& TTL,

L E BhiE B

L3 O

L3 7& L2 JEab bXEn. FHEILREH, FMEKE (Saga B | IRAEEMKR.

FERALFEAET (L3 § /)
L3 BERgn i N =2

2 K

b3 3

PSR expected
EAMEIR  unexpected
Hamihik  fatal

MV 5538 4 rh T 38 PR R
ﬂifﬁjufﬂ_” EE’J aw%

F5 AL i PR A R A A B
Wk HE + @A RN + 5
SERME LR + R AME + N TAA

error_classification:
expected:
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— code: INVALID EMAIL

— code: USER_EXISTS
unexpected:

handling: log and alert

fallback_response: { error: "SERVICE_ERROR", message: "1HfHEE" }
fatal:

— code: DB_CONNECTION_LOST

— code: ENCRYPTION_KEY MISSING

handling: halt and compensate

alert: immediate

requires_human: true

Btz MUST A AMEREIFIE M AN TA N ARV H SIS i iR

HELT
DB 55 AWE DB #A1F, SRR L AUE S 5551

transaction:
isolation: serializable

timeout: 30s
steps:
— contract: Validatelnput
in_transaction: false # I A EEEL
— contract: CreateOrder
in_transaction: true # DB B {EEESA
— contract: ProcessPayment
in_transaction: false # JNERARES SN
— contract: SendConfirmation
in_transaction: false # SNERARAES SN
on_failure:
strategy: compensate # rollback all | compensate

compensations:
CreateOrder: CancelOrder
ProcessPayment: RefundPayment

HE RN

* DB 4 MUST RAJRef——HE& L E) DB ik
o HNECEA (HTTP. JHEBAFI. SCHE RS MUST 7E5H554h
o KFHS (O 30s) MUST i NENMEES + FM2

FEAME (Saga Bz

W5 BRI RO BE 6T 5 rol Iback——4MMB I TCVE IR . Saga BN IR E SCAMERAE, SRR S ] 04T -

saga:
name: "1]EG|ERIE"
steps:

— name: create order
contract: CreateOrder
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compensation: CancelOrder

— name: reserve_inventory
contract: Reservelnventory
compensation: Releaselnventory

— name: process payment
contract: ProcessPayment
compensation: RefundPayment

— name: send _confirmation
contract: SendConfirmation
compensation: nul | # BEHE T EAME

failure_handling:
mode: backward_recovery # RE4ME
max_compensation_retries: 3
on_compensation_failure: alert human

Saga PATHE:

create order [ ] = reserve_inventory [ | = process_payment []

|
& 2 mAME
|

RefundPayment ¢ Releaselnventory ¢ CancelOrder
MR«

« ANERIEREIDIR MUST A5 N # Mz AE

o KMEEAE MUST 2SN (nRew EIXZ O

o AMERM MUST HZEIFEFRFN TN

o JEFNZODIR (REE. JHED "TLLEA #ME (BRIC compensation: null)

REEERHN
L3 S =MEiEgmHE i, Hpstikd.

B R EH R
#HE (Orchestration) HC B A AR A2 BRIA)A T ML 44K 3t
HAIRB) (Choreography) — # DB MRS LR YA
Saga TP AME, RMURAPAT BRSS9 FH 5%
pipeline:
mode: orchestration # orchestration | choreography | saga

steps:
— contract: Validatelnput
next: CreateOrder
— contract: CreateOrder
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next: ProcessPayment
on_failure: compensate

— contract: ProcessPayment
next: SendConfirmation
on_failure: compensate

— contract: SendConfirmation
next: complete

AT BT
L3 HRHRPAT AT S B RS &, T B Ra e it

execution_context:

request_id: "REQ-20260216-001" # £FHME—IFK ID
timestamp: "2026—02-16T14:00:00Z"

errors: [] # PUTHIEPWEREIR
effects: [] # PUTEHIESAERENER
transaction_id: "TXN-001" # 5 ID (aAH)
saga_id: "SAGA-001" # Saga ID (ANA)
compensation log: [] # AMEIER

W REWTALE: R BT R A R
el I GRS, RARZE L FHAR——AZ Arbitrator #ikJa, Executor ZHUT. EAME, AEH
Pefe: WPHATE AT “ EVUF “HIBCR], T RO A

reverse_circuit_breaker:
enabled: true
appeal_trigger:
max_consecutive failures: 5 #FEEKM N REMA
failure_pattern: "WEMERRERM " # MIEE BRI
appeal_evidence:
- "ERKRMEEIRAE"
- "SRR EISL I RE"
- "SRAZZNF BRI
appeal_escalation:
- "IR[El% Proposer EFfiHEEL"
- "BRBIZEA K FEER
- "PEERTBAA L hRE"

A

1. Executor JEZE N R4 HY
FRRERAERUERY BURM CAR AR RS, TR RAZBETE)
Executor WX “FETUESE . WRLL 322 4% 3k T AH 5
Executor Kift “HLAAEH “BI LIFIER
Proposer W ik, 40475 HRIE:

* BIIL %K

G W
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* PRLHEANREZ
© BAARIAT 5 1) i 4R 32 44 17 et

e

« RAANABGE B LT 2R
o PUATIERE A I BH J7 0 20 RE S S L 42 1E
o TERCRE A, 1R ) ]

ZNb7EE

LAEK:
- "BHA T IRIERE—BUE"
- "ME RZETE] @A < 100ms”

PITELRIL:

- AYHEBEAET, XENMEHER
- ST B REIEFRTHE

- Lif: RBPMARFE, HEFMTR

L3 ¥ &
L1/L2/L3 $hAT B 22 e il A5
4R L1 L2 L3
BRI TRE/APKE =28 (client/server/external) =% (Fii/=Z4b/ 8iam)
R " 2 AL WAL+ B R R R AR
BIERFER  SCEfik gERt + AR gEpgth + AIIGAIE
REEH /" RERHS + PR REESE + R+ kE
i E il BN AT =R+ R =R+ R
HE% o o HENT + RS
M " o Saga R + KA FMZE
EERE o o Yt/ H1FIRE)/Saga
WATETIX T o SERLBEEXT B

PAT IR 5 AL ) 1 )
PATHIARALE, 5 0DD B ARG R R A

 H5RAMKR: #RiS. BERH. AR R RE, PUTHAE AR “1a17 i #lag “

o 5REVKLR: SRS (pending — in_progress — done/rework) HIHATEAYIKS), HiiRflk
rework, FMZEfilk AR

s HiFERIRAR: $UT ETF XX errors. effects. compensation log #EZ&UESE 1 VE

s 5HEARRER: HAEPIT L RO RO R FrERIERH CRUE, 4 feirEffF

PAT R A 0 SR
BIRANHER S AFE ST AAE—— KA RIS WO, T8 Bl i ik
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s BWEHDLARTIGUE: BRI “BMAR4ET “—FBH T dbwrite {HEH  ex-
pected effects, [JZELikid

o HSER . AMEELEW: KFESURPILRG, IMEANTEWLIR FEEE AL

o JERERE: B RS AR DR B —— AN 75 B I R SRR A 55 BRI AT

SEH YAML s (L3)
# === PUTEAIFTERG): 1TRGERIE —

contract:
id: "CTR—ORDER-CREATE-001"
title: "GIEEITE"
maturity: formal
scope_in: "IIEMIN. BIEITER. IRET. LB, LE#HILN
scope_out: "PEHIRIAE"

# $HIRAHR
errors:

— code: INVALID ORDER
category: client error
recoverable: false
message: "1JESH I

— code: INSUFFICIENT_INVENTORY
category: server_error
recoverable: false
message: "FEEFEAE"

— code: PAYMENT FAILED
category: external error
recoverable: true
retry_strategy: exponential backoff
max_retries: 3

— code: PAYMENT_GATEWAY_DOWN
category: external error
recoverable: false

message: "ZA{TEARIAH"

error_classification:
expected: [INVALID_ORDER, INSUFFICIENT_INVENTORY, PAYMENT FAILED]
unexpected:
handling: log and alert
fal Ilback_response: { error: "ORDER ERROR", message: "1JEHAMELI, 1FHEHEER" }
fatal:
— code: DB_CONNECTION_LOST
handling: halt and compensate
requires_human: true
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error_propagation:
mode: explicit
mapping:
PAYMENT FAILED: ORDER PAYMENT FAILED
PAYMENT_GATEWAY_DOWN: ORDER_SERVICE UNAVAILABLE

# BI{ER AEA
effects:
- type: db write
target: orders
operation: insert
- type: db write
target: inventory
operation: update
- type: external call
target: payment—gateway
timeout: 10s
idempotent: true
- type: event_emit
event: order created
- type: event emit
event: payment_processed

expected_effects:
- type: db write
target: orders
data_match:
status: "confirmed"
total_amount: "> 0"
- type: db write
target: inventory
data_match:
reserved_quantity: "> 0"

# FHEIES

concurrency:
mode: |ocked
lock_key: "user_id + product id"
lock_timeout: 10s

idempotency:
enabled: true
key: "order_request id"
behavior: return existing
ttl: 1h

KA o og
#t KEBE
state _containers:
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— name: OrderContext

scope: request

schema:
order_id: string
user_id: string
items: [object]
total _amount: decimal
payment_status: string

# === Saga E)‘( f—

saga:
name: "1JEAG}E Saga"
steps:

— name: validate input
contract: ValidateOrder Input
compensation: null

— name: create order
contract: CreateOrderRecord
compensation: CancelOrderRecord
in_transaction: true

— name: reserve inventory
contract: Reservelnventory
compensation: Releaselnventory
in_transaction: true

— name: process_payment
contract: ProcessPayment
compensation: RefundPayment
in_transaction: false

— name: send _confirmation
contract: SendOrderConfirmation
compensation: null

failure_handling:
mode: backward_recovery
max_compensation_retries: 3
on_compensation_failure: alert human

# === PIT LT ===
execution_context:
request_id: "REQ-20260216-0RDER-001"
timestamp: "2026—02-16T14:00:00Z"
saga_id: "SAGA-ORDER-001"
steps_completed:
- { step: validate input, status: success, at: "2026-02-16T14:00:01Z" }
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— { step: create order, status: success, at: "2026-02-16T14:00:02Z" }

— { step: reserve inventory, status: success, at: "2026-02-16T14:00:03Z" }
— { step: process _payment, status: success, at: "2026-02-16T14:00:05Z" }

- { step: send confirmation, status: success, at: "2026-02-16T14:00:06Z" }

errors: []
effects:

- { type: db write, target: orders, operation: insert, at: "2026-02-16T14:00:02Z2" }

- { type: db write, target: inventory, operation: update, at: "2026-02-16T14:00:03Z2" }
- { type: external call, target: payment—gateway, at: "2026-02-16T14:00:05Z" }

- { type: event _emit, event: order created, at: "2026-02-16T14:00:06Z" }

compensation_log: []
transaction_id: "TXN-ORDER-001"

# === iIE?E e —

evidence:

id:

"EVD-EXEC-001"

evidence type: execution report

gate: quality check

result: pass

summary: "iTBBERIENITRIN, 5/5 £B/K, 0 {EiR, 4 EMERAEIE"
execution context ref: "REQ-20260216—0RDER-001"

sha256: "sha256:al1b2c3d4..."

AR
L @R IRE (ASTO JRUGCHESER) « BRI H “HraptiiiR NS E—— R PR Bk s

MUST S7BR4E2 ik R E

2. KRB (ASTO AOL/A02) : KH55 R MAE) “WEENMBIE “ B —— B — 55 b 8 U A R 4E,
B “RHES + AME R —IREL R TR .
3. AIPATVEREEE (NTE  mIHATHREE) . BIERABd  expected effects [f] data_match
B EIEHIGUEN “ TR “ (NEN) $27H2] “WItEnI AT “ (END [Po0BE——40 “ Bl E B ROZA — 45183
4, BEEFAEI (ASTO LA . #1047 B FCH) steps_completed 103 T B EM “AmiGA “F| “sLPA “H
compensation_log 1% | BRKIERIMUE FIFLR SR, #CREFUCIRS AL AT E .
ewpage

AR —

D15, RIZ A5 5 E GRS =

99



layer: L3 type: reference prerequisites: [C09. TfE %) F=HiW) uk#E,

C13. LHE Ik 1125 JIREHL]  source: ODD. OF =[] —Z-[0) & HEAR Y last updated:
2026-02-16
7 A& A

ATERIH: C13. TLFE I0AF 125 CIRASHL. md — FRARAT S AL & A WA 8 g HE J5 F DRI A S

g

ZEAZE ODD M EHATHEE . Ottt Hir: ARYSEAiEE, AHERBERK. Lt 1
ANBSE 100 N8 FFRAT, ANFRRTER R T A AN—L5% L. k. &8I,
AR R
AE ORFE)
L— Zofgf (&)
L— ZI18 (M4is#)
L—— ZE (B8
L— Al T A (&FEHITE)

fith A4 A4
NES PR RN FRERR BRI AT AR
ZRRIT FEORENE . AV ARSI APATHESS . AR

%3 BT/ H AN o S N (AT L A BEAAAES . ATIIAT

N> T
T I
m
=

e R R BRURPRE . Lok AR ALY 55 PR
AT TN ARSFOHE A M. Bk IR RS A AR 2R R

MEGE R R B ~ DR ~ FER (1:1:D « —NRAGE—NIhRE, Hless — N ERAT.

AT TANEERNAZES BB AshUI# At PR TN — WL TA — EWMTAN - BTN H PSS ik
MUST HiJT A3 2218 LLAMK AR AT (S XD

L1 - ZEnm
PR . A SHLRE, WHEIHE, NLTHHRITS.
EHT DN+ = AL #BIR/NE . iR 250 TESE “, AFEEHE. AESEITHIT, NLikE

L2« #rifE
PUNCE R S
L2 M08 ke BIANZERMWMSE L. B/Na sl B =R T
L A 2ANEEIMT, BDNERARSES (idle / busy / offline)
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2. SRR eI, KIS N A ERAR St o i R
3. BARNY|: ARG HNNINERGFRE, kg sdF (Po0 > P1 > P2 > P3)

i 30 -

A% (queued) = ZIBHDHEC (assigned) = ZE[EEE) (active)
= PHITES - AT (completed) = ZE[EJFEHEH

SEHE L2

ZHI T
ilA5s g
W RIENZAERE, SRS RErRY et
OBk E: A A IRES £ 30 b
IR A ) B, 3224 [A] B A ) HA R
FEET R AR PAT B, AR E E WA 2T
L SRS N E B GRSIPNE S HA R

P B P R R

ZFEITHR = DEEESL - KRR
Z BRI offline

- ZAEZIBAT] (KK +1)

- BEHEEHREF sealed

- HITHHESZEE N pending

-

%

1

S (B AR T

55 v W S AR S (R SCRI U <
JRATE S IRES [EW RS
sealed {RFF sealed
quality check / acceptance / in progress / rework H B N pending
pending / blocked TRFFAAR
it &S0
ZH BE B
max_workshops 3 KIS SN Ty
heartbeat interval 30s iUk 18] b
heartbeat timeout  90s CoEkAERS (3 RRIWE]D
task timeout 30min  FRAESSHATHEEES
contract timeout 4h L TR LI
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L3 = i

L3 %
7E L2 B FIINATRAR R AN VES FEAML, RPN OCER N B IR AN ERE . BT R TR L F
LRI . AN A SRS RIR I, AP SRR A

o BRI OB A SRR 2O
o RGHE GRS

o RAESEE (IR I
« BRIGEMz (AR

ERBETRTRES: mEcHHE, EHEER > 70%.
VES (=¥ i) -

o AEFSIETF AR B, AEG B N AF P IRAF
o PP REDD AL BB
o Bla)iRE AN R, B R T W R A%

L3 ¥

LY EAZAELGE  FEMAIE RRES, MUST B & B0 DLAMO £ AT . B ERM A — N EE, RS
MUST & i s s AL,
HAZR A MUST 5

* reviewer_workshop id (FHZEE])

* result (passed / failed)

* checklist (FEIIFIE S gh )
 issues (ZRIIFDALE, RILHE D

B A T

2 T A EE
ODD %t ULHEZ  40%
MAENER 20%
SN 20%

AR LTSI 10%
A 10%

Az E s (SHOULD)

o HRZFERS < 5 R GRS AT RERT)
o G 60-90% A REBOK, ARAT R
o AERIE > 10% G AKH] RE AR A4

ETFSGEN FERPATESHT, b BRSO SR E R AEE, R4 BT SOEAN AL

B + M + E51D
- TEIRL/HAR/THEERT /Bugfi S/ R AESC B
= % Token FE B

102



- —RMEN Al

G AT BOZIHH A& CREXEHT 28 BT IR Token)

SEEE YAML A5

AR —A L3

H ) 58 B B IS AT RS

# — FEEERE —

workshop_config:
max_workshops: 5

heartbeat interval: 30s
heartbeat timeout: 90s

task_timeout: 30min

contract_timeout: 4h

cross_review_required: true # L3 BHIAZ N EZ
t— ABEX —
roles:
human:
responsibilities: [product decision, contract confirm, exception_ruling, unseal auth]
architect:

responsibilities:

manager :
responsibilities:

workshop:
responsibilities:

ai_worker:

phases: [develop
cross_review_rule:

# —— AT —

contract _queue:

[requirement_clarify, contract _design, task_decompose]
[workshop_lifecycle, heartbeat monitor, fault _recovery, alert]
[process_isolation, resource |imit, heartbeat report, session_mgmt]

test, integration_test, seall]
"integration test F0 seal [EX MUST EREfthZE(gH1T"

— id: contract—login—api

priority: PO
status: queued

queued_at: "2026-02-15T09:00:00Z2"
- id: contract—pay-api

priority: P1
status: assigned

assigned_to: workshop—02
assigned_at: "2026-02-15T09:05:00Z"

# — FEBBITIRES —

workshop_pool :
- id: workshop—01
status: busy

103



current_contract: contract—login—api
heartbeat last: "2026-02-15T14:30:152"
knowledge base:
patterns: 12
failure_lessons: 5
best_practices: 8
vfs:
sealed artifacts: [login—api—-v1, login—test—v1]
in_progress: [login—audit—handler]

- id: workshop—02
status: busy
current_contract: contract—pay-api
heartbeat last: "2026-02-15T14:30:12Z2"

- id: workshop—03
status: idle
current_contract: null
heartbeat last: "2026-02-15T14:30:10Z2"

# — WPEMREIER —
fault_recovery log:
— workshop_id: workshop—04
detected _at: "2026-02-15T13:00:00Z2"
cause: heartbeat timeout
contract_id: contract—-refund-api
recovery_action:
contract_requeued: true
priority boost: "+1 = PO"
sealed tasks _preserved: [refund-validator]
reset_tasks: [refund-processor]
new_workshop: workshop—03

# — RXHE&IEE (L3) —
cross_review:
— task_id: task—login—api—seal
developer_workshop: workshop—01
reviewer_workshop: workshop—03
result: passed
checklist:
odd output_match: { score: 95, passed: true }
boundary coverage: { score: 88, passed: true }
exception handling: { score: 82, passed: true }
code_standard: { score: 90, passed: true }
security scan: { score: 100, passed: true }
issues: []
reviewed at: "2026-02-15T14:00:00Z"
duration: "3m42s"
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AR RYR

NRRSEAAEE R E ASTO H i “ RETR “ D —— RGP RN, BRI DAY, HAK
ZEA) R B XTI ASTO S5 “ A dsil “ AR ——AT T Z R EIE AN AR, SR EEMALIZAT . it
A2 X CH % PR BB AR “PUIREN “ ——ACRS 20 S AN ME— B B, AL B RE AR I S I
IR SRR KR ASTO IPERE F B “ICIZTHE “ WUl —— RS M58 AN FEAT H IR S e 225, 0

Ll e e

layer: L3 type: reference prerequisites: C09. T.f£ #Z) F=H%) EHE source:
ODD. 05 F F 30— E R THE last updated: 2026-02-16

E MR ES %

ATE RN PIEEASCHT, E%e57¢m C09. T 2y ¥ k. nd.

g

FR TR —AMMZ O APATHE (NBCAD BRFAREERE—AZ AR, RER . £ TiR%
token FERJJ, D T UBER R

T2k EEAE

L. B/DREYEN: REYUESRENGER.

IEEANE: KNE TUUNIEHEXN SR, H evidence ref 5IHl.

KUFIT YRR LR ST MUST AyEskiE (AN Z2L AT55 /UE) o

iR Tl AN: rework B MUST yEAN failure context (% evidence refs) .
AR P ORI EE R S 0 H SRR ULRE, 3 FE SO AN SCRY AN 2 IR 3

Ol W

L1 Fenh
LR = FohER.
PATIES R, FEhih LR E BT -

© RAMBNSRAF
* RS HIE /RS
o MM HHIEE B

T HNM. o token ##Hll. EH T ANLH K. NH.
FHRMEE. EiRE. HkZ%E + %L + Git commit message. [RPEFITHEE B\ ER324L 5 .
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w/NEBIFEE (L2)
RS = DhREM A + HAEAN + token il

ThREW ity
MINBER A, KEBE AL ARSI R . RL) . AEdE, AR ESPATH AT .

ENT

E% MESS EN RIS

SRENEN LR + ML + ARSI + IR IR ATEN

FEREN MR B + Bug B + fEsLEk FEAT 55 5 Bk N

RT3 failure context + Jfjsr2ificxk rework FJERHVEN, &5 S [FFEF R

Token ¥zl

£4t SHOULD A5 token FiH, HZUUSGHHIIRMME N

IARLHT: 22N > ARFSHE > USRI > FHCRRY > HmfEsek.

HRVREE: PERE . 45 + decision narrative + Bug B E. S RIKIRAE, HHE HIRRRHGE

L3 O
BRI = ZEEAN + FRFRE + WRIEKZ.

EIRE (Intelligence Officer)

B2 L3 BN TR M. ERARAET, S alEdhEIFaR LT3, B 20
+ HE BRI

o HiN: fAth. B, task id. contract id. module id.
o B AL BN SC + SRIETCEURE + token AL

TFE:
EETIE = BREFEW - TEHBIEE RAG/ME)

= TERE (TokenFiE) = HELBE - —XMENER
Z 7 RGN
M HAETEN, O E MUST f278, ¥ BRI E &R
o2 (MUST) -

ks = ke

PO E7ae X SR e ov /W1 P NI 4
PO S LTSV T AES) P NCI v
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gk = W

PO AR A WAEMYE, AR FiE

PO 1T 45 k% METES BN/ /56
PO B SISO

PO 20 0F [ rework B[] failure context

¥ EZE (SHOULD / MAY) :

ks = SEa

P1 RGN A R ERTE SR

P1 ZETa) Jn s e Bug BME / FfEsEk

P2 PAT LTI FHIACHS Fr B

P2 THEEXZE BEEREN. SMER. SRIERS

TR IR G

WL F R AN 2R, MG —RBEN, AW FE.
HEEWJZ: ROl &, SENAHSR .

- KRR milg ETRIER R

CORNRPER: ZEIE A RIS SR (Bug BB LR, FRAFRD .
5. EFPITR: EFHE. Bl BRI,

W

N

S E LT RE R
AFE A B RS 2R3

fits ALV ANET L

BRI A RRK . BAFIEL. ThEEW e BAASEHlgnTs
g RIS ESME. BHESE AR
Bela) ARG RSO/ PATE R HAbAEHAC
TN HEMESHEE /el AT B HAbARSs

By BOAE N R
AEBTBOENAF N 2 -
b B EANE
LR TBEm 23 + HIRRA IR
X oRill RLAVENG + BB + 7 SO A
S5 E LAV + KRR + CHEG™ LY

TR/ R/ k% AESS R + adobrdE + MRS + Bug DIt + mefEsLEk
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2157 (Session Governance)

MR E LBUESPATY K25 AT ZCHI, XG5 RR 55 . S UiaEE B2 5 A TNy [ — 5k,

=R BIERE P -

JE2% AL

A il kA

L1 5 Fl4 e BEE X3k # H 24AT{E 45 ) scope_in / scope out
L2 ZEARGE & N B (B N=5) 15, SHECYETHe NS5 R IR L2 ) 25
L3 18 SGERS SN B LLM 6 R 245066 6 B S R G B AR RS IR B, AR e e 5

FEWRA R ESNEN
fRERAS B I ik
PR R > IS

B A

o KO BIEFLES, R4 SHOULD AEiEfedikss (drift report) , 103 & J7 Al FIREE .

© BEEN GHEVERY RERMEHR) « EARE, 2828,

s HEER IR SERGEHRTLR) « FiEaih, ZERANTHIAZ T RERLTER.

« ERIEENIESEAS, TR L2 th 0 B F SOEA SN .

&Y
o AT PMERIRZA B (ZRITIRTRAT)

o AT At P ETR B f S CRRIT SRR

o KIS AT ALK (ZHrBe AT A .

Token FifEH
B e i -

9 Token T fL2c2k
AL 200 PO
{EZHik% 300 PO
AR HE - 200 PO
Bug 75 300 P1
BAESEER 300 P1
FHRARES 500 P2

AR A S BT . SEBR P2, FAK PL, PO ANHJ#kET.
TESHAH s .

* full_injection: MIKMYE, SEIEN.

* minimal: 44 Token, RyFEA PO,

* expert_focus: L EFR G

* bug prevention: 5Efk Bug 7.

* rework focus: mfLZY IE i

* balanced: 1ExUHAEE, M.
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SR AT

# WAz (PO)
{L1_security_boundary}

{L2 architecture_boundary}
{L3_process_boundary}

# EREH
{expert_identity}

# (E5AE (PO)
{L14 task_spec}
{L15_acceptance criteria}

## FIREE (P1)
{L12 bug _patterns}
{L12_best_practices}

## IERIR (reworkhd)
{L17_fai lure_context}

## HEXKES (P2)
{L16_code context}
PEN TR FE R

o $RORNTA] MUST fF4dEE, ARE R, nRIES% .
s OGN RIIE. BRI, Token VHAE.

L3 ¥ J
A R

o RENZENE)BAENT SHOULD AR BNFRE (FERHCIZ + 1830012
o WA A shE; SHOULD Mn#kAHocmil GAE3h) .
o #UFBN MUST AL AR A S 280 7= B VIR A — 5.

XS
iz Az i J# 39 SES
fEsicle Gl ARUHAT  RERS. BRI
BN (KD EESUEE B MU sk
IR T

SRR 5 T H S UL :
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&% B HME

LO/L1 =HiRE FELZ)E + Wi%E2E0 + Git commit message

L2 REERE S5 EY) + decision narrative + Bug & [A] &
L3 VB AR + SERAEEEE + AR

I 5

o BIARBT “SRZERNE “ — BERIK, A SORER

* BIBA S5

* decision narrative (FEAFRICFHRE LTI =&

FAREE Y

45 SHOULD W45 DL F 48 bR CARF S0 R S0 N SR

“HNLEFRE. RBABPURFIRNR © — KRG, Bk,

ORI TRAT “ IR EESEER

fetr i B

tokens injected / tokens saved HFEARSTEE
layers included / layers skipped JENZEZEBkITZE%
cache hit rate EFrgEZEfahR
task success / rework count 1155 I 5k TIREL

L1/12/1L3 bR SCRmS 2 il &

HEFE L1 L2 L3
%7 T EEMER + HEEAN BIRES A%
Token =i & AR, IR HET  FEAWE + ESHA
EATE & s/ Ae /IR L =2 TUEEEA R S — DR — Ot B — &l B — A 55 HAT)
HIR . T FIRFRE + XUmRicls
SR i y ZZPTERE (i€ ~ R A f— 1 SURAD
NN LI T PR + RAER + 4iit
ORI TX 7 KX A AR H R
HIRIE = Hh {1iS
SEHE VAL R (L3 e bR SC)
# === IEREER ==
context_request:

role: workshop # ZEHARE

phase: development # FFEMEL

task_id: "TSK-AUTH-001"
contract_id: "CTR-AUTH-001"
module id: "MOD-AUTH"

preset: balanced
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# = FEREWE ——
context_response:
token_estimate: 1650
sources:
- { type: contract, id: "CTR-AUTH-001" }
- { type: task, id: "TSK-AUTH-001" }
- { type: evidence, id: "EVD-BUG-012" }
- { type: knowledge base, id: "KB-AUTH-PATTERNS" }

layers:
# — PO AR —
secur ity _boundary:
content: "ZIFBAN FEZR, ZEIEEHEPEE token”
source: "SECURITY-POLICY-v2"
tokens: 50

architecture_boundary:
content: "IAEIRIRAIIEIT API Gateway; ZEIFEEHIEE"
source: "ARCH-DECISION-003"
tokens: 60

process_boundary:
content: "L3 EFWIFEIEH; H0EIT mutation test + adversarial test”
source: "ODD-PROCESS-v1"
tokens: 40

4 —— PO ESHH —
task_spec:
content: |
BiN: HTTP POST {email, password}
it : {success, token?, error_code?)}
EMER: db_write(users_table), event_emission(user registered)
source: "TSK—AUTH-001"
tokens: 150

acceptance _criteria:
content: |
- [hard+EN] EMAKINIRE] JWT token
- [hard+EN] ZRE52E = 8 (U K/E
- [soft+NEN] FREIERELF
source: "CTR—-AUTH-001"
tokens: 120

#-— P1 FNREE —
bug patterns:
content: |

- BUG-012: HELEME—MHESHERICR (BE: H—LR + RJIHD
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- BUG-008: JWT iTHARFE]RIZEE FE token KK
source: "KB—AUTH-PATTERNS"
tokens: 200

best practices:
content: |
- ZBROMSZE(ER berypt, cost factor = 12
- JWT BHAEIWL 15min, refresh token 7d
source: "KB—AUTH-PATTERNS"
tokens: 150

# — P2 HAXAAG —

code_context:

content: |
// src/api/auth/middleware. ts (BE7fF v1.2.0)
export function validateToken (token: string): TokenPayload { ... }
source: "ART-AUTH-MW-001"
tokens: 300
# — SERIERE —

session_governance:
scope_anchor :

scope_in: "SSHAFEM API, EUBFERIE"

scope out: "PTEE=7F 0Auth BEFE"
checkpoint_interval. 5 #7 5 BKEE—RX
drift_threshold: 0.3 # BN IEEERE

# — WHIER —
trimming_log:
total budget: 1800
total _used: 1650
skipped_layers: []
trimmed_layers:
- { layer: "code context", original: 500, trimmed to: 300, reason: "FREPREI" }

HARRIR

L OFREATEE (ASTO RIS PO3) « AHRAERAIN (FRET KD « AR (FEARESCRD o 3EA1R (A
2 XRICAZ R Esdls GEID 51830812 (KD B3 i&ah, iR g éﬁé%ﬁ%ﬂ&ﬁﬁmﬁﬁﬁﬁﬁ
3. /N EIFEN: FEREEHRSEEAEEFEAE. EFOEANMZOR “ERME “, mdE ki «,
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layer: L3 type: reference prerequisites: [C09. T#E %) F=H¥) ik,
C13. TF2 B&4F 2% JREHL] source: ODD. 08FiE-EiB 544 last updated: 2026-
02-16

BIE S K 5E S
BB PEASCRT, ESL5Er C09. TR %) P2l iEdE. md A1 C13. TFE I04E [14% IRZESHL. md.

g
PEHA AL . J5 7 M E S H ST O 1), X R R KT I EIE R RAM AR —
—EFE R A A BRI

A% Lo L -

« EiE (Pipeline) = AR “GAN~HY) — i — fH/~H “Hoc.
o TAMETE MUST A H C3L, FEEA. b, 30ik.

o PAHRYIZ RO R OMUST SaUA T, AR .

o MM MUST A RTEHE (DAG) , 2R IEFEIKH .

s EIEIN MUST 5l HCHEAZR~ Y, A5l ARE AR RPRES .

o MNP BT, BTAROBUE NI MUST  EE TSR

HAE

TR FEARH A T 2
B Bk Vi e
HFHE A»B A EHEAEN B BHIA
JEE A || B AR AT, SR EFF
%M cond ? A : B ¥Rk KRA
PEAR A *n HE AT, W LR

o A+B—C  ZATEWAIN A

EEILFEN (DB E vs MHE)D
Ae

f£ DB SERUMEUK DB: BIRLIE . Eh. LR, RSV,
« it DB KN A E: AN SCfF 10 AT HERE. AL H.
* RAEIE: DB i s, B TTRIEH S SMEA .

SMERAR? 2 - F_\“LFH}%

B - 4¥IRT 2 9B E

5 Eml%/*%k?é? = - NAER
4 - DB =

HGIU T
* DB 5 HE DB #ffk, SN LAHEHE S
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© SRR AT #Mat - CREJBUZEAE /AT #D o
PR

* J%fE (Orchestration) : NFER AL E.
o HIRB) (Choreography) : DB filtk FAt, NF 2 W e B o
* Saga: RDHRME, M S IAHAT A ME

R v W

o KA MUST K. A output AISEHIRINRZE B. input.
o FRAERE MUST FEEH: HG63AUNE & HAN A R
o HAELIHR MUST &k HEFHYIN seal MUST W& FTARINSZ YN evidence ref.

L1 FEmf
EiE = Fahle. AHEEXNEEE X, H7 B2 BRI R EO kA2

s B
TE7= Y] metadata F1id5% depends_on (FI KK tH¥) 1D) o« N LHEAKHIOC R IERRI AT,
artifact:

id: string

depends_on: [string] # KR ~=H4) 1D FFR

produced_by: string # WEANE2L /1R R =ER

HETr: FaREMAT Y, FaiRiEhh .

BANAITE (12)
BB = ARAMNAIERTT, KBOCR B RGYE

EIEE X
pipeline:
id: string
name: string
contract:
inputs:
— artifact_type: code module
state: sealed # MUST E23t7F
— artifact_type: test suite
state: sealed

output:

artifact_type: integrated module
acceptance: string # ISUT S
error_handling: string # FHIRCIETREE
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RAMETEIAG B CRRY, BIh S

o BN PRUSTREES ) (R + RS ERD
o fth: PAEH AT

© U A A SRR

o HRIRACER: RIS (S

DAG <A P
RGeS K (DAG) -

s PUTEEATHINE: AR HY2ES CH7.
o YRR B T, REihaid FIFETER AR EETIE .
artifact:
# ...L1 FE%. ..
state: sealed | stale # stale = {KFE T, FEEFHIUE
dependency_graph:
upstream: [artifact id] # FRIKEIE
downstream: [artifact id] # ERERI

S 23 AT
B IR, S L .

EEY X B
- EEKRFIE: PLEBEHRAES X?
- fRICXLEEERNEH YA stale
S BUFET: XL stale FFHYINAGHERS?
- BHERBEZ T

R L2 WZ0EES: ARTE AL/ Y, RGREE NS URIRIRLE T 32

L3 O
EIE = WHM B SR, O R E I AT . B3I

B IE

o BIEPAT MUST FPASEBAIHEITHE EA~HY 1D + W~ 1D + 12453 +
I8k o

o HEFHYN seal MUST BEFIAEMAITHYIN seal hash GIEHREFEH) .

o HEMG GZBY/ 4k A/ /Mixin) MUST 7E B 2 SEA A0 B V& b ok BE 8 1) g N -SSR 7 B .

A B 5

o PEHIEE, KRG ENME FIFEGRIE (HEBEER) .
o HIRRME RIS B E BN reworks
o IRHEEASEE MUST esfE it H &P,

L2 FUEFRIL stale, L3 & ABhfil EIGIF AL PRI,
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FAT IR HE
o TMRBIR RFVEE T IHMTHAT (HIRBESHIRIE DAG HZhHK .
o RIS R I TE R A AN P IAT

EIEPAT LR

pipeline_execution:
pipeline_id: string
inputs: [{artifact id, seal hash}] # #N\I|RHE
output: f{artifact id, seal hash} # MR

gate results: [evidence ref] # T)ENEHR
executed_at: datetime
triggered by: string # F&y | REHEER | BE
P YA
artifact:
# ...L2 FEL. ..
seal :
seal_hash: string
input_seal hashes: [string] # PRBEWMINZHYIE seal hash

sealed _at: datetime

BIFHER R L AR — A YR seal hash #87T LUB#I 2 E A _LilFH A seal hash, JER5EEERIIESEHE

L3 ¥

HA R AL

R %7, H TR EEE XHER:
wlgl & NGl
2 DIRRISHE R CRUDLT, ID>
geA A HRERR/ AR/ SRR S E L BaseAPl = UserAP
Btk EMEH DTN fLab B
Mixin HEDIREIH A Al . AT 2R AT

R AT S5 MUST 7 fie 2 S A0 I v o8 B B (0 5m \ S HE S AR A ] IBURON TIRD R, AN T R E

B HIG (1 e B R

A X v1.0 #E#HA X v2.0
- R4Eif DAG: TFEE P1. P2 ki X
- P1 BFIEHNIT
= P1 i Y v2.0 (FEiE)
- ZRYEih DAG: THFEE P3 k¥ Y
- P3 BEIEFHHIT
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= P3 it Z v2.0 (ZEWEL)
- P2 BEIEHMIT
- P2 i W (EIEEMD
= W i#N rework
- BHMEXZEE

L1/L2/13 EHEEREESR

i L1 L2 L3

BE T X ToiERE X BRAMMALERIT Al H I H LI
RS A Fahidxk depends_on  RAELEY' DAG RAGEYT DAG + HEhEE
A G " Frid stale [ £h 2% B I

H A8 G o seal hash #Ef%i6

FAT Y HE o " VA EZ YIS DAG H3hIFAT
HitHE o W TEREPAT ISR

HEMBR " p 2B/ AR/ B /Mixin
G TR N T AR RG] H st N rework

A B L JE U

L RAKECEAA ARG AR AR 5, X2 R s AR .
2. Wﬁﬁﬁ e AR “SEIPL, NEEFER
3. WEWAUMES: LR T, TIFLAUNIE ﬁ%ﬁ%ﬁ

SEHE YAML 7% (L3 EiEZmHE)
# === BEEN: EMMEE =

pipeline:
id: "PL-BUILD-001"
name: "FPIRERIDE"
contract:
inputs:
— artifact_type: code module
artifact_id: "ART-AUTH-001"
state: sealed
— artifact_type: code module
artifact_id: "ART-USER-001"
state: sealed
— artifact_type: test suite
artifact _id: "ART-TEST-001"
state: sealed
output:
artifact_type: integrated module
artifact_id: "ART-INTEGRATED-001"
acceptance: "SERUNIXEIET, BEER = 85%"
error_handling: "fE—MINGRKHIARITFNIEE; SEMEMMBLEHEN rework”
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# === PRI ===
artifacts:
- id: "ART-AUTH-001"
type: code module
path: "src/api/auth/"
state: sealed
seal :
seal _hash: "sha256:a1b2c3..."
sealed at: "2026-02-16T14:00:00Z"
dependency_graph:
upstream: []
downstream: ["ART—INTEGRATED-001"]

- id: "ART-USER-001"
type: code module
path: "src/api/user/"
state: sealed
seal :
seal _hash: "sha256:d4e5f6..."
sealed at: "2026-02-16T14:30:00Z"
dependency_graph:
upstream: []
downstream: ["ART—INTEGRATED-001"]

- id: "ART-TEST-001"
type: test suite
path: "tests/integration/"
state: sealed
seal :
seal _hash: "sha256:g7h8i9..."
sealed at: "2026-02-16T15:00:00Z"
dependency_graph:
upstream: []
downstream: ["ART—INTEGRATED-001"]

— id: "ART-INTEGRATED-001"
type: integrated _module
path: "dist/user-module/"
state: sealed
seal :
seal _hash: "sha256:j0k112..."
input_seal hashes:

- "sha256:a1b2c3..." # ART-AUTH-001
— "sha256:d4e5f6. .. " # ART-USER-001
- "sha256:g7h8i9..." # ART-TEST-001

sealed_at: "2026-02-16T16:00:00Z"
dependency graph:
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upstream: ["ART-AUTH-001", "ART-USER-001", "ART-TEST-001"]
downstream: ["ART-DEPLOY-001"]

# === FEHITIOR =

pipeline_execution:
pipeline_id: "PL-BUILD-001"
inputs:

- { artifact_id: "ART-AUTH-001", seal _hash: "sha256:a1b2c3..."
- { artifact_id: "ART-USER-001", seal_hash: "sha256:d4e5f6..."
- { artifact_id: "ART-TEST-001", seal_hash: "sha256:g7h8i9..."

output:

artifact id: "ART-INTEGRATED-001"

seal _hash: "sha256:j0k112..."
gate results: ["EVD-INT-001", "EVD-INT-002"]
executed_at: "2026-02-16T16:00:00Z2"
triggered_by: "manual”

# === NI H/RH): ART-AUTH-001 &k ===
impact_analysis:
trigger: "ART-AUTH-001 v1.0 = v2.0"
affected:
— artifact_id: "ART-INTEGRATED-001"
current_state: stale
action: "ZREXEILG"
pipeline: "PL-BUILD-001"
— artifact_id: "ART-DEPLOY-001"
current_state: stale
action: "Z{% ART-INTEGRATED-001 EISTERLEHRIL"
pipeline: "PL-DEPLOY-001"

# === HEEERH ==
pipeline:
id: "PL-PARALLEL-001"
name: "BIfGumFFITIOE"

steps:
- type: parallel # FHEE
branches:
— pipeline_ref: "PL-FRONTEND-BUILD"
— pipeline_ref: "PL-BACKEND-BUILD"
- type: sequential # BB (FHETRE)
pipeline ref: "PL—INTEGRATION-TEST"
- type: conditional # EHIX
condition: "env == 'production'"

true_branch: "PL-FULL-DEPLOY"
false branch: "PL-STAGING-DEPLOY"
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PRI KR

Lo SRR, i Y TE A ST O Y, SRl B S . ETE R ?HAEI’J%ZIK$75
2. DAG ZIH: Wﬂﬁﬁ@Méﬁjﬂﬁﬁ%fﬂ% SRAB SN AIAT A SRRl PRI S ECLIR R E PUT
3. HAEEEE: HAEHIIN seal WETHKIAMN seal hash, JERMATIBWIFIEREEE. X2 “[EE4E “ EI’JI

ewpage

DI7. VR W% e S5EmguaH

layer: L3 type: reference prerequisites: [C13. T.F% %0iE [12% JIRZSHL, D15, IRE MG EEERRE]

P 5E

AT ZNR: C13. LR IGUE 122 RZESHL. md. DI5. R 5EER . md —
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ik
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© BRE (CHRESRD) « RIRESEREES “BH “HHITH, KRR CHIEEBREZTTH. Atk
© W (PHEWMESLAEST) - ITRESIEN—IRE R 2R, FTHZRNE RS H B 6E A a3, RAE

EERIEPS¥

FRODEERITRIE (BRI EM/ B TR/ FARIER)
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RIG R A ALER R A e THH AT R KR
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BALIRH BIERA/MEF R —~ FHER i
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H R ENEZB B
ZRIN (RPIRIAIKR)  IEAEBEATH, 1EH
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© RS MUST $% /s FEE 3 R L, ATEXS P A ) i — e
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L2 - Fpik
RANABIT
/N A B T PRSP -

L ARSI RN AR R TR AT 55 2
2. IRTHUEDL: %R TIXEH ST RIS SR

B4 RS H Nz PFHYRA (BE vs ByR)  PiRgE (<50 47 vs > 200 17) K= (0-
2~ vs > 5 AN L IRIRTIE,

IR TP Y 2 -
RTIREL  PEER Ab 35
0-1 & IEH (SN IEEPAT
2 K AT T WRHE, SWRBER, AT
4 IR PEKT T HAEINZE, (EABHZE TS
=6 K AW A k4 FHZEAT S, “ERF NRR

SEHE 1.2
FEH: AR5 N
rules:

- name: [EE{E%
conditions:
— artifact_type in [config, script, simple_query]
— estimated lines < 50
executor_level: junior

- name: FRETSE
conditions:
— artifact _type in [code module, api_endpoint]
— estimated_lines < 200
— dependencies < 3
executor_level: standard

- name: EZY{E%
conditions:
— artifact_type in [algorithm, architecture]
— or: rework count > 1
executor_level: senior

SRITH Ak TR A B -

« 0-1 IRL: WIZk
« 2-3 WIRTL: Wk
* 4-5 ORI =k
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* R4 SHOULD i FEAMESWIPATESE S R IREL FHZIRE
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© FEITIE — RIS MZEREL
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© 24T bk — PHZE, FRRZSIERSTIE, SR ANFERE
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o BT THEFSE MUST esfEwE i 0 &
o NZRURIE MUST CsRie BERIEI. o 5 A [a)
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# — BED: EZSEMN —
racing rules:
- name: (EHE{F%E
conditions:
— artifact_type in [config, script, simple_query]
— estimated lines < 50
executor_level: junior

- name: FRETE
conditions:
— artifact _type in [code module, api_endpoint]
— estimated lines < 200
— dependencies < 3
executor_level: standard

- name: EZE%H
conditions:
— artifact_type in [algorithm, architecture]
— or: rework _count > 1
executor_level: senior

# — ED. EEHITIERE —
task_execution:
task_id: task—login—api

executor_level: standard # YpiHITESES
rework_count: 3
upgrade_count: 1 # SCPREHFENA LR
cost: 0.42 # MITRRA (£7T)
diagnosis_history:

— attempt: 1

failure_type: test failed
diagnosis: context_insufficient # ETXAE

action: inject context # T ET, BEER
— attempt: 2

failure_type: test failed

diagnosis: contract ambiguous # FLLFER

action: clarify contract # 121E32), RREIR
— attempt: 3

failure_type: test failed
diagnosis: executor_insufficient # HITEESINE

action: upgrade executor # AR E| standard
# — TG FARENE —

racing _metrics:
period: "2026-02-01 ~ 2026-02-15"
total tasks: 47

first_attempt_success rate: 0.68 # —RERINE 68%
upgrade_success_rate: 0.89 # HRERIIE 89%
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human_intervention_rate: 0.04 # AINANE 4%
avg cost _per_task: 0.35
upgrade_rate: 0.21 # FRER 21% (< 30% H{E, EFE)

# — ME: EFHANRES —
task_warning:
task_id: task—login—api
current_stage: quality check
lamp_states:

prepare: green_solid # B5EK
develop: green solid # B5ERK
quality check: green blink # #tiTHh, IEE
mutation test: white # KRB
adversarial_test: white # KREA
cross_review: white # REX
acceptance: white # REE
seal: white # REX

warning_level: normal
rework_count: 1
mutation_attempts: O

#—— E: OITERIER —
red_alert_log:

— task_id: task-refund—-processor
triggered_at: "2026-02-14T16:30:00Z"
trigger_reason: "rework count >= 6"
warning_level: red

racing state frozen: true # BEOHAHLHE RS
human_decision:
decision: modify contract # AR (B AR

decided_by: "tech—lead"

decided_at: "2026-02-14T17:00:00Z"

note: "FLYE/MRFGEBATALIBRIAF KM
resolution:

contract_updated: true

rework_count_reset: true

resumed_at: "2026-02-14T17:15:00Z2"

outcome: sealed # mARINEE
#— WE: HitHE —

warning_audit:

— event: warning escalation
task_id: task-refund-processor
from_level: orange
to_level: red
timestamp: "2026-02-14T16:30:00Z2"

— event: human_decision
task_id: task—-refund—-processor
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decision: modify contract
decided by: "tech—lead"
timestamp: "2026-02-14T17:00:00Z2"

SRR
L “SE sty “GEFERn% JRE ASTO BIRR I “ R/ hse i BRI —— AR Gy LA A2 75 R 1Y) e (IRl A B
425 AT B R HAT #
2. RWZWr L Se T I1 48 3R ASTO HIVER B “MREAIHrise “——8 B ISP IR IS, T 4EXS R
3. INE PRA TR RGN “HERT W —— A R DA R e i B, R4 S B
4. NS GEFEMARRZE D RN B e ——FE R R, ARk B B Y 5 b 8 i T I
5. &L HWEZN AP ASTO A “IEEI- M-S SK-PAT “HIA——FR S EPITIR, MEREIZ, AKREA

layer: L3 type: reference prerequisites: [C09. T.FE #Z) F=ii¥) uF4E, C13. TFE IGUF 112E RSN

BrEAIN: C13. LAE IOl 128 RS mdy C09. LFE 2y F=H¥) iEHE. md —
PRARIEAE AL A 3 7 5 D A S,

ik
HREW SRR “Mitt2 “, Bug BRIEEIRR “RIBRMT AT ) RESSEEFER “EaluRly “. =FHER=K#
= RIEFERTEANRHL:

B Bug 1A &R e HESE B R
RLER AT (Lo RO RS RAZIHR
ARREA R SO ST & - S S

MAFrEe @ FERGEE (LR —

A% Lo LI -

o BRI EEAY (artifact type) SHOULD KHEE T Bug 7 [a) KA Ak Sz ik
« SRIEFERINE MUST fEARRAT RIFEANRLAES ETC
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© RBEIHFRMR

* BT B ER N R4

HEFASE T Hom -

* W H berypt/argon2 N

o BT RO AR

o B EERAE R S5 R

s HIREEgG A, AR

THBEN, FEATLMLH. NIHBH.

. i
RN REN T

/N A Bl B AR T

1. Bug BEmE: &R HPSRAYE — kG ML 1 2 B R
2. BfESKER: REMUT SRR RS, X SR AT AT

BRSNS, RGARYE artifact_type )X N ] bug patterns il best practices, HzWFEANFNES E .
true [EESCEGRHIEN, HRI priority HFEAN (%% token FHHEED .

SEHE L2

Bug &L EIGEH  BEM SRR AEY 5K Bug AWKl (Bug Intention Map) , iC3%iZRAUM Py s 5 A5

bug patterns:

- id: BP-001
pattern: "EAIRASZFFiE" # WX AR
detection rule: "stored password == hash (input_password, salt)"
severity: critical # critical / high / medium / low
frequency: 127 # AR ZIRE
prevention: "{EM bcrypt = argon2”

- id: BP-002

pattern: "JoEREMITE"

detection_rule: "login_attempts >= 5 IMPLIES account_locked == true"
severity: high

frequency: 89

prevention: "SCIILIITE + KAHiIE"

R SRB A

best_practices:

- id: PR-001
practice: "{FHASHLEL"
rationale: "fFlt SOL ;FN"

anti_pattern: "FfFEHE SAL” # TN IER
priority: 9 # e 1-10
is_mandatory: true #t =EET
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- id: PR-002
practice: "SE

CURITY DEFINER ZEZE[EE search_path"

rationale: "[FIEIERRBFENKT"

anti_pattern:
priority: 8
is_mandatory:

"HHB& search path ZE"

true

PRI CHOR B R = AT SRR A = R

artifact_types:
auth_login:
bug patterns:
- {pattern:
- {pattern:
- {pattern:
- {pattern:

"RRLEASC TR, severity: critical, frequency: 127}
"TEFLMITE", severity: high, frequency: 89}
"TokenJoid HART(E]", severity: high, frequency: 76}
“SEREEMERFFEE", severity: medium, frequency: 234}

best practices:

- {practice: "bcrypt/argon2 JNZZZZRL", mandatory: truel

- {practice: "EFLINIEIRME", mandatory: false}

- {practice: "Token F§ JUWT =& £[E#H1ZL", mandatory: true}
implicit_requirements:

- "R FE"

- "BFLE R DR

- "IEREREHITHE"

api_endpoint:

bug patterns:

- {pattern:

- {pattern
- {pattern
- {

pattern:

"SQL JFN", severity: critical, frequency: 312}

o URIGUFMINICE /SR severity: high, frequency: 267}

© "ICINIE/ SRS E", severity: critical, frequency: 198}

"SEIR N R EE N ERHERR ", severity: medium, frequency: 156}

best_practices:

——— —— ——

practice: "Z#{LZif", mandatory: true}

practice: "#Z—i(IRNIN &, [code, message, request id}", mandatory: true}
practice: "IERIRFZ[RHI", mandatory: false}

practice: "N FEFHRZE", mandatory: true}

implicit_requirements:
- ENGA AR AR F0SE
- "REIG—EIRIE"

- "IEgRiFEAEE"
db_migration:
bug patterns:
- {pattern: "TCELZEMIZA", severity: critical, frequency: 203}
- {pattern: "AKF ALTER $iFTSEHIZH", severity: critical, frequency: 67}
— {pattern: "NOT NULL #FIFKIZBAIA{E", severity: high, frequency: 189}

best_practic
- {practic

es:
e: "EXRIIBWIMECKTEIREZA", mandatory: true}
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— {practice: "X pt—online-schema—change / pg repack”, mandatory: true}

- {practice: "TTREIZHNZFZNEIFER", mandatory: true}
implicit_requirements:

- "WIRBERAR"

- BRI

L3 « JZH%
L3 #Z.O»
1E L2 Bt B3 A B2 I A AR E . Bug B RIEAHESFSHCE, MR NAT ) s h g2z 2],

Bug 7 [A) B 1A 5 S A 3A

BIA%E - ZEKMERE - REEHER?
F—— B 9 frequency +1, F¥f severity
L— & - GIEHER, R source_task_id

1
EXRR - LFHE - EAATEERR

1
TREREES - BENEAFRN > FkpREIXEER

S SRR
< RIS HESSRMUE B35 Bug #a(

o XPUMALAER: Bl D M E B2 Bug B
o NRRME: ANFRAEH AP FRC K

e DM ESIEITEAN

ESARIEE - RERBER - iHMErrEAN
—— SER% - tEsEXEREE
L— REAY - FAFEMRE (FARARE)

SR HRAESEA N, 4ifr—HRIE (Anti-Patterns) , BB EREAR. 5 RAMRITR:

anti_patterns:

- id: AP-001
name: "Z2Z)7E W AEHH"
symptoms:
- "R B—anEER"
- "R BRI
consequences:
- "Al ERRAFFIER"
- "RERTL"
solutions:
- "ERAEAER"
- "EEHIIYARE >= 3 MAFAB + 1 DMERAG"
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- id: AP-002
name: "ZE[EfREAY"
symptoms:
- "EEHEHIREERE"
- "—NZE B g A Atk 2 [E]

consequences:
- "EIREYRL
- "TERBE”
solutions:
- "G FEEMIERE"
- "EpERRE AL H "
L3 ¥ &
SR EETRERR R4 SHOULD MDA F ARG S, MZ MG 5 R Sy, i3 A5 i B AL 4k 22 4T 4
&5 For il 75 =X CARIERE:S0
dedr/BE L e BIBAEEAEE /49 ERTE] vs Brhae R ITE] > 50% B [AI7E 4k
AT HIANT R Tdsk R I “ B BB E SN B E ) E « ES 2 kel E
BN BT AVELE BT R AR AR B 75 B[] RN 3 A%
ANl XS8R gebnidoy “AES) By SO g E ESEARIES
HMERIENIBE ) TR BT R B SEILET ] vs [FSRIT sk ARl 2 %

Bug BT “UREA bug ©, SHMEBRKI “ REA S REERM ©. HEHERMEN, &%
SHOULD Rk “ 46K AR, 31 SHIBAM “45 bug “#ér “@HLAEH .
TCESIR S B DL R &R, RS SHOULD AR “T6o% SIS .

o R TERSFFEETEIME G 30% , H
* task level CHARHIR TERILNE (Fd)E 3 MELFHIAN)

e R4 SHOULD 5| S5 FRNE ML =N E 1 :

1. 32958 SUR B G 7R MR R R IR 1) 30D
2. B FRBIEH REZFTEE I
3. RIS MILE GediH 1R IIRIETT 70

TOSHRAE M B AR, PR PARTEBII . 1 R, e © IR T 4t

FEEfRhr I RER S

fetr H#r

Rye R < 2 K (M Draft 3| Ready)
RTH < 10% CHSUERMOREL / SARSH0
ExpeAinaEl] <1 B (M Ready #| Sealed)

FEIRFHZE 70 -90% GEERZEMRE / SZAERHD

45 R AR
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LY ER

o s (P < 5% (AEP=HEE bug / ThEESED
F AR E Rt (HE AR & ED
HIRE M > 70% (A sh & FR S ED

Bug B A > 60% (FFIM bug / SEPRAILK bug)

T YAML St

PLF R —A L3 5280 = Kyk Rl 8 ALE 1T i £
# —— FEHAPEAY. auth_login IZKETE —
artifact_type: auth login

# Bug BEE (FFIJBEHEE)

bug _intention_map:

patterns:
- id: BP-001
pattern: "ZHLZRACTF(E"
detection rule: "stored password == hash (input_password, salt)"

severity: critical

frequency: 127

prevention: "{£F bcrypt =z argon2”

last_seen: "2026-01-20"

source: standard library # FoEEER

- id: BP-005
pattern: "JWT RIGIEFZEE"
detection_rule: "jwt.decode() MUST specify allowed algorithms"
severity: high
frequency: 12
prevention: "EIIEZE allowed algorithms=['HS256']"
last_seen: "2026-02-10"
source: learned # NVTIAEE
source_task id: task—login—api—-v3 # F]3EI&E

learning_stats:
total patterns: 23
learned_from rework: 8
learned_from_adversarial: 5
learned_from _human_feedback: 3
promoted to standard: 4 # EHATREERED

# REXE (BFJFEAYEE)
best practices:
practices:
- id: PR-001
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practice: "bcrypt/argon2 JNZEEL"
rationale: "HURZHIZ"
anti_pattern: "MD5/SHA1 FEFEZRAL"
priority: 10

is_mandatory: true

source: standard |ibrary

- id: PR-012
practice: "BERENOBREIZ—RIRER, TXOAFZERMBEER"
rationale: "[flEF P& MEEIE"
anti_pattern: "iIR[E]' HPRBANGFE B EREEIR"
priority: 8
is_mandatory: true
source: learned
source_task_id: task—login—api-v2

# RIERE
anti_patterns:
- id: AP-001
name: "32LATE SARH"
symptoms:
- "EANRF—anEER"
- "R BRI
consequences:
- Al SRR
- "RERT"
solutions:
- "ERAERAER"
- "EEHEIIWARE >= 3 MAFAG + 1 NMERAG

# — SFHRRRE BITF) —
structural_health:
module: auth—service
signals:
maintenance ratio: { value: 0.35, threshold: 0.50, status: normal }
patch_on_patch: { value: 0, threshold: 2, status: normal }
onboarding time: { value: "2d", threshold: "6d", status: normal }
untouchable zones: { value: 1, trend: stable, status: normal }
adaptation_speed: { value: 1.2, threshold: 2.0, status: normal }
overall: healthy

# — wEIMASE BT —
meta_learning:
module: payment—service
triggered: true
trigger_reason: "IRT R 38% 4L 3 NEIHA, task level EHRELKE"
report:
generated_at: "2026-02-14T10:00:00Z"
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recommendations:
- level: contract
question: "SZTEBITHVIIARRMUREENTE?
- level: boundary
question: "XTARFRENFN AT LEMZ A TEERMER?
— level: verification
question: "BREBEEEMERNRNBEE =AM FEM~? "
team_response: pending # ZEHEI PN 2

#— BEERE —
metrics_snapshot:
period: "2026-02-01 ~ 2026-02-15"
process:

avg_contract_definition time: "1.5d" # < 2d []
rework_rate: 0.08 # < 10% [
avg_seal _time: "4.2d" # < 7d []
workshop_utilization: 0.78 # 70-90% [ ]
outcome:
production_defect rate: 0.03 # < 5% []
tech_debt growth: |inear # &M [
knowledge reuse rate: 0.74 # > 70% []
bug map_hit_rate: 0.65 # > 60% [

AR SRYR

1. Bug MK WM& E ASTO H T “LIPUE “HUHI—— RS J1 52 RO NS AEAE TS Nz, T B 454401

2. = RIEEWFE (ThgEW  + Bug mME o+ RAESEE) XN ASTO  HR AP
8S “Z=2 T OB ——RIEEW (THEEM) . FNIEEET4 (Bug BIMED « FEEAM (RAELE) .

3. SERME TR U ASTO S5 (A01/A02) ——Z5 My T Ja it N A4 BB, #b TSI N4, &
M(t) ML EFERA R B, REEFTHNT R A 1.

4. JuE IR EE PRE ASTO TR (P11 =M 22 I ——— OB T8 (% bug) , BB st G
A BRI SIER W, IR T task level &=, THIAMEINF=RE.

5. ES/NES X743 (ZRIGTIHE vs KISATTHE) « [14Eh MUST X3 ——ES T (o “PHalidad /= me “.
= 80%” ) W HAMLAI, NES I Chn “ACRSwfaetd “. “eMA 7 ) MUST N LH . RIEXZEH T
AP-003 “NES tH%ERL ES “J& % WIE M.

L3 EEAR
SR 58 B 2 UM B SR N2 AR TR L T 3C

layer: L3 type: reference prerequisites: C09. T 3% r=i¥n iF¥E
BIE RN PSEARSCRT, 85 C09. TAE B4y F=H¥Y) iEHE. md.
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ik
ZAEMPERAE “HOSIREEAN “ AR ——ENTRRAN 7y, WA E X Bt S ko
0DD M =22 &M 2 AR HEH, HITERERAITmI NI [a] . Ak SRR IR T S e iR 1125 5% A F .

L1 A
L1 e e E H R B MEr), SEANLRRAZEARH,

Zh T
FERLL T F SR 5 AR 2 A R A S ok A -

contract:
id: user—login
title: "APEZR"
acceptance:
- criterion: "EEHIANEERASCFNE"
hardness: hard
- criterion: "BREAMARERAAEREFE"
hardness: hard
- criterion: "ELL 5 RKMEIEMK,"
hardness: soft

BB Ak, FEANTH AN, hardness: hard [ RENEEARIIML, ANF] R &= o

PERE: AT
TERL R SRR TUN, (HANME E S AERIE
acceptance:

- criterion: "EFRNIZAEE < 2 fb"

hardness: soft
executability: EN

L1 MPERESRATIE T ARICN soft——FIIEA XTI, (EAMENRENETEE,

L1 224 SRmE a5
o ZEYIREE hardness: hard Frid, A L#H A
o PEREFUHEE LR, Fahik
o TiFEsE, IO

BNATE (12)
L2 ISR 2242 ZENTRT B S AL PR RESRALE -
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Sl
ALRIAF AR =2

JZ2%

2Nl

RGeS 5N Z R
B HLe ARFPITERF N ZETHN
RGidinde BRAMERZ R

BN A EERAE B AN R A S
AERF R BURR A, SR i
YAENLH] . AR g . 2 P P

>

ERH

a9 OF |
= S Al | S
SH a1 <
> D %

D*A

&1
\=

~ S

ZRRRMK R RAGGERA, ARFRAR LIIMPATLR, REREE )R-

ZAEZIRH hardness 7 )2

ANRTE 7B R FEIZEEZE, 0DD B hardness [X47:

hard %42 R——d R BPIM, ASa e

o BRI AT

« SQL EWAISHEL

o BUBEIE AR HPAEHES
* AE token A i HARS [A]

soft ZAFW—— VY, AIIRESRIHE:

o FFRMGEIRWIN. i P )
o VAR AR FR A A FL AR B A

© EADIREE A RARBIN (8 AL vs 12 £

contract:

acceptance _criteria:

- criterion: "ZEHS{ER berypt/argon2 NZEZETEAE"

hardness:
executability: EN

given_when_then: "Given FAFEAM, When F{EZZRY, Then DB I ATZ{ERASCZZRL"

- criterion: "EFRLMMMMIEIR 200-500ms"

hardness:
executability: EN
given_when_then: "Given (512553, When 3%, Then MuRZAFE)ZE 200-500ms Z [8]"

[125474: hard + EN BHaifad, KIEED FATL; soft + EN Haifa®, RMFEFNES.

PEREFEAR S BTSSR VISR A, AR “ 2R “

performance criteria:
response_time:
- endpoint: "POST /api/login”
p95: 200ms
p99: 500ms
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hardness: hard

throughput:
- endpoint: "POST /api/login"
min_rps: 100 # RIRBIERE

hardness: soft

resource_limits:

- metric: memory
max: 512MB
hardness: hard

- metric: cpu
max: "80%"
hardness: soft

Bl 2% B S A

o W SEEFIE R & A2 (p95/p99) , AHFIE—FPHMESHEEKE
o HFHEEHRME (nin_rps) , AHEEE—RFTLOLHZE “B0REZ D
o BURMRHIH LR (max) , L EIHRZ

SEHE L2
RN A BN b, L2 58 B U i 22 2 UE 3 1 45 A1 R 46 -

evidence:
- id: "EVD-SEC-001"
evidence type: security check
gate: quality check
result: pass
summary: "SQL JEANMNEE, SHUEBBEEE 100%"
checks:

- name: "SOL JEAN[GHR"
method: static analysis
result: pass

- name: "BURHIEBHEKRE
method: log scan
result: pass

- name: "TAIE token HHRWGE
method: unit test
result: pass

BRI 22 A A A A ST AR, S8 2% BRI T 2575 K

L3 %0
L3 7£ L2 FEfib EXghn. SRS 7. Zad iHEREE. REH L2 HKE L.
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B IR AR 1 SR B A A7
PEREANR “H— kAT “——L3 ZRABIMNREE R AR, HAT S,
load_test_evidence:

id: "EVD-PERF-001"

evidence_type: load test report

gate: performance_gate
result: pass

test _config:
tool: kb # M THE
duration: 300s # AT
virtual users: 200 # HEBRPRH
ramp_up: 60s # [CiRTE]
results:

p50 response time: 45ms

p95 response_time: 180ms

p99 response_time: 420ms

max_response_time: 1200ms

total _requests: 58000

error_rate: 0.02%

throughput_rps: 193
environment:

cpu: "4 vCPU"

memory: "8GB"

db: "PostgreSQL 15, 2 vCPU, 4GB"
sha256: "sha256:f3a1b2c3..."
sealed at: "2026-02-16T15:00:00Z"

Eap e IR
o MEARCE (LCE. B, FEEED MUST id%, #Hifrnl S
o MRAIAEE MUST id3%, ASFEIFPREE 45 A AT s

o SR MUST W& E LA, AR R T HE
* iEHE MUST 7 sha256 W&y, BiBLik

A HIE A B
L3 BR 22 A IR () E— D R ET R AT A8 I 1) 1F 445 i «
security audit _chain:
contract_id: "CTR-LOGIN-001"
chain:
— step: 1
action: "L REN"
evidence_ref: "EVD-SEC-DEF-001"
timestamp: "2026-02-10T09:00:00Z"
by: "architect"

- step: 2
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action: "FESLEFIME"
evidence_ref: "EVD-SEC-SCAN-001"
tool: "semgrep"

result: pass

findings: 0

timestamp: "2026-02-14T14:00:00Z2"

step: 3

action: "XJHUMIX-SQL;EN"
evidence_ref: "EVD-ADV-001"
attack_vectors: 15

blocked: 15

bypassed: 0

timestamp: "2026-02-14T15:00:00Z2"

step: 4

action: "TaZiR-DDoSIEHL"
evidence_ref: "EVD-PERF-001"
result: pass

timestamp: "2026-02-15T10:00:00Z"

step: 5

action: "AT&ZELHE"
evidence_ref: "EVD-SEC-REVIEW-001"
reviewer: "security—lead"

result: pass

timestamp: "2026-02-15T16:00:00Z"

step: 6

action: "It1E"

seal _hash: "sha256:a1b2c¢3d4..."
timestamp: "2026-02-16T09:00:00Z2"

UEYE RN -

fF—25 MUST £ I (AR #1E #

LA MUST 8% T HAFRA R I E R
XFHLMER MUST id 6Bty ) 324/ 2 21
ANTHE MUST icstHi & S

Bk (BRAMEAT—28) MUST FHIE3 A7

RGP 24K
L3 H RAH L ARG “ 113R2yE B RUnT R B e -

system_security policy:
authentication:

method: JWT
token_expiry: 1h
refresh_token_expiry: 7d
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hardness: hard

rate_limiting:
default: 100/min
login: 10/min
password_reset: 3/min
hardness: hard

encryption:
in_transit: TLS 1 3
at rest: AES 256

hardness: hard

logging:

sensitive fields_masked: true

retention: 90d
hardness: hard

RGP RMENENERLAR,

HAEABIFTA AR

L3 ¥ &

L1/12/13 245K mE 2 il &
idics L1 L2 L3
RAKREE  ARIES 4k + hardness 442 =M + BRI
P REISAIE Fa =tk + E o4 N E A + Bl x
ZAEE I ZERALAE YR SE B THIE R B
AR o ATk SEE + T HiCSE
POERILRRY o Al ik SR+ T R Rl
E G L HSkZiE ORI AR ERE - BIEAN

7 5B A AR
TR AT TERE

cross_constraints:

- security measure: "bcrypt ZRLIEF (cost=12) "

performance_impact: "E)X
tradeoff_decision: "##E%.
hardness: hard

% “250ms"
ERITEERE, '&Mix. "

- security_measure: "1EIIRZE[RFE] 10/min”
performance_impact: "IEEFHFPASZS0"
tradeoff_decision: "$%% . FFZ WML TR PG,

hardness: hard
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- security measure: "&FEGINEFE"
performance_impact: "ZifEEETFE 30%"
tradeoff_decision: "{XINEHERFE, IEHRFERALEFHE. "

hardness: soft

X LIRFI PR MUST 8% FE decision narrative T, YENUEEEH1F-

2 [ L SRS
ARG BAE I, TR 22 ARt DA I BR,  WREEZ6 0 AT -

degradation_policy:
never_degrade: # FFR AR PELE
— authentication
— encryption_in_transit
— input_validation

conditional degrade: # T R IRATRELR
— measure: rate |imiting
condition: "HRLT1EL > 90%"
degrade_to: "HFEZE| 200/min"
max_duration: 30min
requires_human_approval : true

— measure: audit logging
condition: "HERZGA A"
degrade_to: "AMEEAH, MERFIME"
max_duration: 1h
requires_human_approval: false

FEZE MUST ZERGIEdRICS,, B&FER N FFEEmtfa). PR Ta] .

SEEE YAML s (L3

# === RE5MEERNY) ===

contract:
id: "CTR-LOGIN-SEGC—-001"
title: "APEREO-RE5MEE"
maturity: formal
scope_in: "BFINIE, SRE[HIFFMEEEIRE"
scope_out: "A& OAuth. SSO"

# BARRE
acceptance_criteria:
- criterion: "ZiB{FEH argon2 JNZEF{E"
hardness: hard
executability: EN

- criterion: "BREAMARERAFEREEFE"
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hardness: hard
executability: EN

- criterion: "¥ELL 5 RKMEBIEMS, 30 b
hardness: hard
executability: EN

- criterion: "JNT token BZLHEA 1 /\BEF"
hardness: hard
executability: EN

- criterion: "${FIRMNNEEHEXKER"
hardness: hard
executability: EN

# Maey
performance criteria:
response_time:
— endpoint: "POST /api/login"
p95: 300ms
p99: 800ms
hardness: hard
throughput:
- endpoint: "POST /api/login"
min_rps: 50
hardness: soft
resource_|imits:
- metric: memory
max: 256MB
hardness: hard

# XL
formal _spec:
preconditions:
- "email != null"
- "len(password) >= 8"
postconditions:
- "result. success == true IMPLIES result. token != null"
- "result. success == false IMPLIES response. body NOT CONTAINS 'stack'"
— "result. success == false IMPLIES response. body NOT CONTAINS 'user not found'"
invariants:
— "user. password_hash != user. password plain”
— "token. expiry <= now() + 3600s"

t RAGRLEHRES| A
system policy ref: "SYS—SEC-POLICY-001"

# === REWHEEE ==
security audit _chain:
contract_id: "CTR-LOGIN-SEC-001"
chain:
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— step: 1

action: "ZEAREN"

evidence_ref: "EVD-SEC-DEF-001"

by: "architect"

timestamp: "2026-02-10T09:00:00Z"
- step: 2

action: "ERSZ L1 (semgrep) "

evidence_ref: "EVD-SEC-SCAN-001"

result: pass

findings: 0

timestamp: "2026-02-14T14:00:00Z"
— step: 3

action: "XfHTilL"

evidence_ref: "EVD-ADV-001"

attack_vectors: 22

blocked: 22

bypassed: 0

timestamp: "2026-02-14T16:00:00Z"
— step: 4

action: "TAEMIK"

evidence_ref: "EVD-PERF-001"

result: pass

timestamp: "2026-02-15T10:00:00Z2"
- step: 5

action: "ATZLZELHE"

evidence_ref: "EVD-SEC-REVIEW-001"

reviewer: "security—lead"

result: pass

timestamp: "2026-02-15T16:00:00Z"
— step: 6

action: "F7F"

seal _hash: "sha256:d4e5f6a7..."

timestamp: "2026-02-16T09:00:00Z"

# === PAEMRIEE ===
load_test_evidence:
id: "EVD-PERF-001"
evidence_type: load test report
gate: performance_gate
result: pass
test config:
tool: ké
duration: 300s
virtual _users: 100
ramp_up: 30s
results:
p50 response_time: 65ms
p95 response_time: 210ms

143



p99 response_time: 680ms

total requests: 28500

error_rate: 0.01%

throughput_rps: 95
environment:

cpu: "2 vCPU"

memory: "4GB"

db: "PostgreSQL 15, 1 vCPU, 2GB"
sha256: "sha256:b2c3d4e5..."
sealed at: "2026-02-16T09:00:00Z"

4 === $i77 ==
seal :
artifact_version: "1.0.0"
evidence_bundle:
- "EVD-SEC-DEF-001"
— "EVD-SEC—SCAN-001"
- "EVD-ADV-001"
— "EVD-PERF-001"
— "EVD-SEC-REVIEW-001"
sealed at: "2026-02-16T09:00:00Z"
sealed by: "system"”
seal _hash: "sha256:d4e5f6a7..."
gate results:
— "EVD-SEC-SCAN-001"
- "EVD-ADV-001"
- "EVD-PERF-001"
— "EVD-SEC-REVIEW-001"
audit_record _ref: "AUDIT-SEC-001"

R SRYR

L. JEtsrZEE (ASTO ERGEHE B « WEME (A —o) HTEE (BUBRARR) Rt
hardness: hard X R E——IAiE I ARSI R A AT i 2R, PERE AL S A R L e 24 o

2. ZERREES: (ASTO AO1/A02) : A&t “4h T B “SRBMARRRETREOEK .. T2 T 4 e

3. APATHERLEE (NTE AIHATHERRE) « ALY d “HEMAME “RNIPETTHATI (END) ,  “AEE H |
EN Hafal, X NEN BiH BN T ed i,

4. URPREETEHEME (ASTO H it D« A THIEIREE T RIE T “ B — UCIRESIT R # 2ia vTIB W A i ¢
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layer: L3 type: reference prerequisites: C13. TFE I&UF [12% JREHL source:
ODD. OEV: % -Bug i [v] ¥ S £k,  ODD. 10Z6F-ODDJEAE84F last updated: 2026-02-
16
JiE B i

BB AR BREEASCRT, E%e5EA C13. TR B64F 125 JIRAEHL. md.

VR ALEIFTAKIE: Bug mFE (308) i) L3 FEEAAR, FOLGUE I
L3 PiERIEFAE. St s f e B XL 308,

g

ST ANET YT T, MMIFT “AET ST o EESHEREREREXA R B4 KEEA
ODD JMARFERFENGE, A SIEEHEIBL?

JERRMHE — R LR 2D, ERERL /D SEFHEEZ A GRS ——E R ST R TR, R
$Y%ﬁTW4%ﬁ=mg%ﬁ@¢%L3§§%§,ﬁ%ﬁﬁw¢%L3ﬁE%ﬁmﬁo

L1 Jfi
L1 %A ERWEEMGHE. REEMAER, SotEE.

RER O RATEORAT
LL ) “p “RARERR:

© RAMEFIRLT)LR? —HCIL/RHIT
s WlEdREAR? —W—TEE
« L bug 2AL? — R

AL, mEHath, TARESE.

HE: HOX AT

L1 f “9a3 “mt— AN CrRE s, WaEAOT T, BAHIRE.
GRS DAIH . %5 T . IR

RANATE (12)
L2 SIS R AR A A R B

VO %0 R AR
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fabs 5T

HirE & X

RIS WA R E /SRS EK

C10%  RAE SGETRTEMW PUTRER BRE

MR BUEE T AMES S/ SRS > 80% LB FUER SRR MIAR

ESPERS CHAESE / CRRIES

SPEIRAER R M55 5 A8 B 46 IEE I 1T SRR

> 90%  SERRIM AR R EERESE T IE 6t

1R RAEREE RS =R

qual ity metrics:
period: "2026-02-01 ~ 2026-02-15"
rework_rate:
value: 0.08
target: 0.10

status: healthy # healthy | warning | critical

gate pass rate:
value: 0.85
target: 0.80
status: healthy

seal _rate:
value: 0.92
target: 0.90
status: healthy

avg verification_time:
value: "4h"
target: "1d"
status: healthy

HEARHE AT
L2 FWEHH= AT (T—AZMHE)
bis R} HR o7 PR
L 5 & g2 s RARB LA Draft — Formal
W37 BC B RNES T TR RN 1] 25 BRI 1 1
AN HitEANEEER RS RwE A/ A
governance:
roles:

contract_owner:
assigned_to: "tech—lead"
responsibilities:

- "EIIRAM Draft F| Formal HIITFRE"

- "R M ERORTNFE"
- "EEHE M X8 (deviation_budget) "
gate owner:
assigned_to: "tech—lead"
responsibilities:
- "BCEI) AN A"

- "EEHtITIZEEE (override) "
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seal_owner:

assigned_to: "tech—lead"
responsibilities:
- "EHtEHFIEK"
- "EHtEENEKRHICRIER"

JAEIR

L2 FFUAIES WA oDD (R EE R, HUAN T IRA N E:
A JER IEES
Byyw R JA—AERR, BEERERE AT ARATIUH, REIRT
IR EE T125 4880 soft, MANRIK R RRE, HAATLE X
UEHE B SERR T AR A AR & ToiFiEH, TLiEE
T REIR T F—{F&R T > 3 K L) AR L] B A ] it

SEHE L2

FERN RN, b, L2 5 S T 50

quality trend:
metric: rework rate
data_points:

- { period: "W1", value: 0.15 }
- { period: "W2", value: 0.12 }
- { period: "W3", value: 0.09 }
- { period: "W4", value: 0.08 }
trend: improving # improving | stable | degrading
alert: null
p=E2 VS WILR

o JELE 3 ANEMMGEE — improving
o WEhE +2% N — stable
o EZ: 2 NEHMYE — degrading, bR

S

ERAPEHE (NFNFIPTZD
HE: ODDIZ OB e AN BEEA B . AR SRR 8, B TIE R R

fetn ke %
& HEH IR 20K I JE AR R B =
43 HFREEZEALFE | R 107k BRI SR AR 2R A i

HHLE I (RRfT%)  >58 WMEATE. mABE%
R (FREAES5) D308 DhRedid. API#E%E
LSRR (TS >12080  RAeBUR. ZORES

human_attention metrics:
daily_approval limit: 20
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daily freeze limit: 10
review_time by complexity:

simple: 5s # BLETE. 5N E&

standard: 30s # IffEtELR, API3EO

complex: 120s # LE&HRR. HLEE
alerts:

— type: cognitive overload
trigger: "avg review time < complexity weighted threshold"

action: "B EHLXEREE, BHEFMESZSESRFME"

N EE R ke Gkl B s e s
s R R BR A T ASEH LR B, ERMERBIERER 20 K, HRF T NIRRT REPSRACL I F Ao 17 5K
fite: BERIAAER, KGR QLR AR EGE RFEAR N, g MR EHN WX TR 2R Hiai A

digital_arbitrator:
enabled: true

learning_mode: "background"

# RFKILEK

decision_history:
stored_contexts: 500 #
min_samples_for_auto: 100 #

RMENLETXHE
S ORI BIRRK

# BahfRRE M

auto_decision:

similarity threshold: 0.95 # S5 EFELLE
confidence threshold: 0.98 # E{EE
auto_approve: true #t SEEERT
auto flag: true #t SEEEESR

# BEAXRI=R

require_human:

- "2 SR (RhESEE) "

- "N AEER AR
- "EEE < 80%"
- "ALRIEAZEEZ"

AR

L Z250Br B CAP XPURIRRNEE R (il s 2a4) #phcx
c Al BA LT+ WPERE + ASKRE + BIEER

2. BBhRER B

i PV EAREE S PN

© RGURR P LA LR B
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o WRAIE > 95% HEERE > 98%: Hahisid /4
o B BN

3. NSRBI B

« NKATLLE i A 3Rk
© ERAT NS B
o SEHIH U B B RA AR R

e

o EAKIFEE SMEHLS EIEN FREEZE #& CHI BT A DLIF 8T Bl 55 45 5D
* ¥R Leader NEERIEFMLIAIILFAGE A “Approve
o [ETH B, R P AT LLE B

NGB

[hsEigR:
- BF: BFEFHEMA o ALKREK: BRIBEZHIR
- AR SALEARR = AKRK: BRRZELENRIE
- BF: BKEA o AFRE: EXRREERETR

HXIER:
- AR EFEFEHRA
- FEIAE: 98%
- EfEE: 99%
- B@iiiid: REMEALXSEKIRE TR

L3 %L
L3 7€ L2 Hemb B3N, e FREFIERAE (10 BrED  EZE G, 8 IR Eh IR o E L
L3 se¥ R ERIERAE (10 BB

ML) 5E LENBAFVARS, L3 € LT 10 DFTRRIER B, BB BEA IR  fa AT 4.

Mree  4&FR LITPN i WES

1 L) R R Draft #2) &

2 AL PP Draft ) Agreed #2)  PBIBAWHINFEfE—EL

3 LA Agreed Y Formal #%) Fi&E1Es = 80

4 SHPAER Formal 34 ALY Z/ 1 % PK

5 {E55 53 fi SR 32 1145513 ML AN input/output
6 AT 1% Y G (HATHBAR 12
7 JoR B A Y 4 3 M@ + 78 55 Rk
8 A 3k T AR SR mutation score = 80%
9 Lill'e PRy + AERIEE Uil AT hard 2@t

10 Epia woE =Y JHAA R WEEEEEHE + A BE

qual ity assurance pipeline:
stages:
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stage: 1

name: contract draft
gate: null

output: "Draft 324"

stage: 2
name: contract review
gate:

type: human_review

required_reviewers: 2

consensus: true
output: "Agreed F2#y"

stage: 3
name: contract formalize
gate:

type: automated
check: quality score >= 80
output: "Formal Z2£y"

stage: 4
name: adversarial_generation
gate:

type: automated
check: pk rounds >= 1

output: "IER{LIZL)"

stage: 5
name: task decomposition
gate:

type: automated
check: "B/MESEE input_spec F output spec”
output: "{EFIFE"

stage: 6
name: execution
gate: null

output: "FEHY)"

stage: 7
name: qual ity check
gate:
type: automated
checks:
- "ErAM R
- "BEER >= 80%"
output: "M IEHE"
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— stage: 8
name: mutation test
gate:
type: automated
check: mutation_score >= 0.80
output: "LRREHF"

— stage: 9
name: acceptance
gate:
type: mixed

automated: "FfE hard + EN @ id"
human: "FfA& hard + NEN &H4EZE"

output: "IRUIER"

— stage: 10
name: seal
gate:

type: automated
check: "IEHEHETTEE + MEAAERL"
output: "HFIZFE"

St CEH B
L3 K¢ L2 N TSR BTN H 2hia il

anti_patterns:
- id: AP-001
name: "Z2Z7E MAEHE"
detection_rule:
— "contract. acceptance_criteria. length < 3"
— "contract. boundary_cases. length < 1"
- "contract. qual ity _score < 60"
severity: high
auto_action: block activation
solutions:
- "ERAERAER"
- "EFIINWARE >= 3 FAFAA + 1 FERBH
- "R IE R

- id: AP-002

name: "[JEEFEIREIR"

detection_rule:
- "FFf acceptance criteria. hardness == soft"
- "gate pass_rate == 1.0 ¥& > 2 B

severity: high

auto_action: alert gate owner

solutions:

- "ZE/A 1 £ hard + EN JRULEH"
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- | TEEER TR

- id: AP-003
name: "NES {hZEpRy ES"
detection_rule:
- "executability == EN {B criterion B&xWia (' 1", "&K&F'. "EW') "
severity: medium
auto_action: flag for review

solutions:
- "BR%A ES/NEN 8 3R"
- "EWFETIFRIC A NEN, BREBIATEHZE"

- id: AP-004
name: "IHEIRT"
detection_rule:
— "task. rework_count >= 3"
severity: high
auto_action: escalate to contract owner

solutions:
- "HERZAENEEEMW"
- "HERBRERNES'
- R SRS

- id: AP-005

name: "I 7FESNE "
detection_rule:

- "unseal.count >= 2 7 30 XA"
severity: medium
auto_action: alert seal owner
solutions:

- "HENAEERERRS"

- "HEMM RSB S X RRE"

JE B OB N5 S R A

FEEARNTER T, WN T WEhtt. 13 & X 7 .

REHER - WNRE - BERE > SIEiE# - fITeit - iR
t I

improvement_cycle:
trigger:
metric: rework rate
condition: "> 0.15 ¥F4: 2 A"

diagnosis:
method: "/ ATIR T{ESAVEL "
findings:
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- "80% HUIRT{ESKE auth HRiR"
- "auth 1EHRAGIZLAERD MK

action:
- type: process change
description: "auth HEIREIZFLLGEF| I IINER BHEE 4)
owner: "contract owner"
deadline: "2026—02-28"

— type: knowledge update
description: "¥§ auth RRAE IR TIEEMA Bug EEE"
owner: "gate owner"
deadline: "2026-02-20"

verification:
metric: rework rate
target: "< 0.10"
check_after: "2 [&"
status: pending

TR EIRIA R
L3 £ L2 BIPUMZOARFR R b, M RE4R br A gl AR5 -

quality_indicators:
# HIZIEHR
process:
contract_definition_time:
description: "M Draft Z| Formal HYFERT"
target: "< 2 X"
current: "1.5 X"
rework_rate:
description: "IGUFLLIMIRE / SRS
target: "< 10%"
current: "8%"
seal_time:
description: "MIESFIAEIF FRIFERT"
target: "< 1 F&"
current: "4 X"
workshop_utilization:
description: "JHEERZE[E] / BZE[EE"
target: "70-90%"
current: "78%"

# ZESRIEFR
outcome:
production_defect_rate:
description: "4 FFINE bug / INEESE"
target: "< 5%"
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current: "3%"
tech_debt_velocity:
description: "#EIFRLA HEEAVIEER
target: "Z&EHE{C”
current: "Zgl4E"
knowledge reuse rate:
description: "FAFENERHIRLEE"
target: "> 70%"
current: "72%"
bug map_hit_rate:
description: "Bug EmEETIH bug / SEFRAZILHY bug”
target: "> 60%"
current: "65%"

L3 ¥k
NEBL A |
L3 FREEA R MEs T, e — B8R R AL

governance_structure:
# REER
decision_levels:
- level: 1

name: "HERE
scope: i"ﬁ‘%ﬁ’]ﬂ?’f /R
authority: "[JZfaE
response_time: "EJAT"

- level: 2
name: "RAZRE"
scope: "IN FEE, HETE"
authority: "HARfIZA"
response_time: "1 NIT{EH"

- level: 3
name: "ZEHIRTE
scope: "32?]2*1"] T RGO F IR
authority: "ZEfERE"
response_time: "1 [&"

# FHRAN
escalation:
- trigger: "IRTE > 20% ¥F&EE 1 B
escalate to: level 2
action: "EHE[IEMMAIZLYRE"
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- trigger: "El—1EHURTE > 30% B task_level BEARIIL"
escalate_to: level 3

action: "MARITTEF MG, HEHIBE"

- trigger: "HEEPAEE > 10%"
escalate_to: level 3

action: "£HEEREMFIERE"

# EHAEE
reviews:
- name: "[EER=EEM"
frequency: weekly
participants: ["tech—lead", "gate owner"]
agenda:
- "AEREIEFREE"
- "REREMER"
- "BUH TR ER"

- name: "BAERIETEZE"
frequency: monthly
participants: ["ZEHERES"]
agenda:

- "REERAERS"
- "EREREVEE "

- TR BT
- BRI SR IIE"

ZERfE R AR AR

FEWAS Bug MK — L3 ¥ — @it =9, WOAAHES. HANRES (4 /et xd
YAML 7RI 7E %z .

SE4E YAML 74 (L3)
# === EBSRETERY ===

# RERIRNERE

qual ity dashboard:
period: "2026-02-01 ~ 2026-02-15"
team: "backend"

process_metrics:
contract_definition_time: { value: "1.5d", target: "2d", status: healthy }
rework rate: { value: 0.08, target: 0.10, status: healthy }
gate pass_rate: [ value: 0.85, target: 0.80, status: healthy }
seal rate: { value: 0.92, target: 0.90, status: healthy }
seal time: { value: "4d", target: "7d", status: healthy }
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avg verification time: { value: "4h", target: "1d", status: healthy }
workshop _utilization: { value: 0.78, target: "0.70-0.90", status: healthy }

outcome_metrics:
production_defect rate: { value: 0.03, target: 0.05, status: healthy }
tech_debt velocity: { value: "linear", target: "linear", status: healthy }
knowledge reuse rate: { value: 0.72, target: 0.70, status: healthy }
bug map _hit _rate: { value: 0.65, target: 0.60, status: healthy }

trends:

— metric: rework rate
data: [0.15, 0.12, 0.09, 0.08]
trend: improving

— metric: gate pass rate
data: [0.78, 0.80, 0.83, 0.85]
trend: improving

- metric: seal rate
data: [0.88, 0.90, 0.91, 0.92]
trend: improving

# RIENER
anti_pattern_scan:
scan_date: "2026-02-15"
findings:
— pattern: AP-004
name: "IHEIRT"
affected tasks: ["TSK-AUTH-003"]
severity: high
action_taken: "BEFHZEZ| contract owner"
- pattern: AP-003
name: "NES {HZ3ERL ES"
affected contracts: ["CTR-UI-005"]
severity: medium
action_taken: "B fRIC{EFEHE"
clean patterns: [AP-001, AP-002, AP-005]

# JRIELEM
governance:
roles:
contract_owner: { assigned to: "zhang—san", active contracts: 12 }
gate owner: [ assigned to: "zhang-san", active gates: 8 }
seal owner: { assigned to: "li-si", active seals: 45}

recent_decisions:
— date: "2026-02-10"
level: 2
decision: "auth 1&EIR[TJEIENXTHTMIR "
by: "zhang-san"
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reason: "auth RIHIRTRESF"

- date: "2026-02-12"

level: 1
decision: "TSK-AUTH-003 [TJZ&Z&EZ= (override) "
by: "li-si"

reason: "SRIGAYNIR 2B ANEME O] 7R
evidence_ref: "EVD-OVERRIDE-001"

escalation_log:
— date: "2026-02-14"
trigger: "auth HRHURTHE > 20%"
escalated_to: level 2
status: resolved
resolution: "IN HTMIR | JEE"

# DSUHTEER
improvement_cycles:
- id: "IMP-001"
trigger: "auth fEIRIRTZE 15%"
diagnosis: "FZAERDIFHUMIK"
actions:

- { description: "auth FZ5EFHE|XHTER", owner: "zhang-san"
status: done }

- { description: "auth Bug =[@EEF", owner: "zhang—san",
verification:
metric: rework rate

before: 0.15
after: 0.08
target: 0.10

status: verified
verified at: "2026-02-15"

# HEIRRE
structural_health:
signals:

status: done }

maintenance ratio: { value: 0.35, threshold: 0.50, status: healthy }
patch _on_patch: { occurrences: 0, threshold: 2, status: healthy }

onboarding time: { ratio: 1.5, threshold: 3.0, status: healthy }

untouchable modules: { count: 1, trend: stable, status: healthy }
adaptation_speed: { ratio: 1.2, threshold: 2.0, status: healthy }

overall: healthy

# ¥ (Haikhtk)
meta_learning:
active reports: []
last_triggered: null

# ERE
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evidence:
id: "EVD—-GOVERNANCE-001"
evidence_type: governance report
period: "2026-02-01 ~ 2026-02-15"
result: pass
summary: "FTBRERIFER, 1 MHBEIFCKIUE, SHERERST"
sha256: "sha256:g7h8i9j0..."
sealed at: "2026-02-16T10:00:00Z"
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AR NFIAKSRRIR B — A&, SRS E. EFELLF&M AL AT 7= H RS & F BAACHD 1 .
AT #rdidmse. BOF R E AT LRIEFI I 8 AL 55, %40 Code Review {J5AIREA #L. ODD AFEFR

Code Review KIERRL, MiRFMY AT o F B RERE, Code Review 1EN T B & 1A FH il 4.

NI FR RS AT 5 ARIAMEEMIR AN X552 “ik AT BA—FEE «, me “ik

AT B 2 N8 UINZIR “ . IXERE R E RN “d A e “Hem “IRIFEg R <.

159



H AR5

—/NFIBER AT B R, AL SERAER 50 AN SCHFFRALAETE . FE 3 @k LIS Code
Review. 1%6F NEERBEIRIE Review 10 N IR, FRESPAEER 20 NSCHREEIEK .. PG, Review
BGES S ——F R . R R AT,

ODD H ) A

ODD fAZ-Layua “AT AR5, MALIRA E “ERIR XK EE. A%aE AL SRR, M2 %Ik
AT P2HIEER . BLAE SC M a5l «, 18RE “REME T« B “EAEIHET 7 “. BMERS
AT IS EERIPIANERE: ODD B “AT ARIfE “, AZU AT EFTERTHEAE, M2 X0 PR
o AL VENGIESE CRAME) o AT BRI, Bt i Rjik, R ENETEHB, HE XS BEREIAE B . |
o ATAENUFEESS (AIfE) « AT PTG, BT IBH B, LERm AN R i, SAAT IR B/ 58 TR A
UEAk, AT RIS EAEEEER), AN o). HIRIRE T AT ANAIME, REANERYL). (A4 CAP
XPURAIESG, AT 7= 3L B B R m—— X R AN UL AR E . RS ST, AT AN
ODD “#iskAGAE “MITAESEIL: A AT BAF5E3K T, MR e MEHREGA 745, KniE Lt 75 /% 20T,

= mtk B R
TREIR & R
“RNERAENE “RELAR, “RIEXREREE RRA N XA R EIAT X )AL EERLSE, 15 A A

BEZ) A AL AL T TE 55 K —— R AN BE RS2 “MB/RAE AT E NS “ 0 MARM A A AT IR —
—[RIE AT A, TEAEE, AN i AN AT 5

JEE B IR AR AR AR S, MARTLIEEAF . WERIRRGIE “Apn “HREA T, W M

H Ak 5
— ST RGN RL:

o WK SRUFEREEAZR, FEETE, $HEATRK.
o WA WARNIE] < 500ms. A IRGEE AL SRR

IR BIBIE T LR A A A 2, G552 N TN (8] CBRAHD , fESRS B 51N T S e R4

ODD A ) AR

ODD 3L ZE M BHAAIX 43 “Hub “ (Floor, BfEZ&ME) A1 “4L28 “ (Red Line, AA[IEXZIR) o XHEM “Hibk
YAML “7B% hardness: hard FIEGUCZAAE ANl BRI DR SRIA,, ASRMALP) YAML B (FEL
Cl1. TFE X ZAER SHRUERMVE. md) o [TEEXTREZ R AT FAIL (EFRIELD) , STERZ) R AT B2 Ak 2 85 EE 3 A Al
SRR LIT ML (CAP) B [ TSI AR AT Beah ek, A (A8 20 SR e AR i 37 5 R TS AR R AT 2

AR FR B — PR E ASTO P05 5IEE 8. 1. JESCIRIR 1 INKI AR L [ LRI PE AR FR: 2 PN R0 E AAF) Ak B g 2 A7 AR B R S 2 e
Rt TR “ Bl . AR AR “ oo

SR ZIRE — JRE ASTO P05 AFL . JFSCKAFER B RN (MEERA—o) RN (BURMAAR) , JHBIEREE
He SR ML B MR/ LLL oy JEANT1ZE TR “FATL/ gk “ /r b B

160



= PHBTETE R

TREE S R

W gent obD ELIEAE ODD HAE 5, ASSE ODD FWiH I, At [ DA 20 48 n)
XA R LS 2

fidE OUED - AT NGRS . XX NFAT AR S, T “RIERLR “—
—ERRILSL, (EAGARMATIE S,

MR Gt o BT RIS R NME, AR 20k & AR BT v TR D g4, A9~ Ve LE
—EAZU “EMIE R YU NS BTN ¢ ORI URED il “ =il TR Bk & AR Os

RO R AT ) AN D 0 FRARIER AR RO BHAT, 3R s iR ERAS R B T

WG BB R NE SR R AR BT (MR LB R IR A 5D, ARAX ST (GBI TFRAD .
—tn g ek R T, SR eERHENRK (GHREmETD , EBhd A CI

a0 CEME B mITD  SHEP0EE TR T B R G AR AP , AR A A2 A i N et —
—IX SRR (L) 8. QR RINGRSHE, Fhr NRRSE, MARRIT IS,

HARY 5

BIBNGIN T — B E T H, ZEREGUIRCHIEE 16 MR ERS . 458 TREMITR I ER
push  B|—ANEEHEI RIS LENR, REH  merge [MESL. TEMMEHENE K 90%
R 2025 DU ) 20%.

BIETT R BEMRESCVESNER (CT HEREMREER . BEIER. WERES) , TEIMA R
merge B E/3. ILHEARIIBHITIN “81 156 7B “FER] “m—MEHL ¢, BRRERAIBIIM “push
7 —3 “THE] “TEik merge “

ODD A AR

ODD PR ERARTE AT IX SN . LO i) “BARMAVIN “——HIMA Git commit hash 2§ arti—
fact_id, AREEHE. L1 MRLAHERE “HSH “MmaE “BiRl “——FABME, RFEHA. 1250 & 2]
—CI/CD H AR, WA TEHFEN . WREIBA M “0DD Fife K “, ODD K[H N A & it i dE

o U e J
TR R
APT SR A B3 IR

RUTEERGHE IR, ERETREFERARE L2 “ &M a s “ iR, EirdliiEed 7 g, T

—PUNEA NBAE “HEARS “R—EEM.

ERPEAL I R B — 2R VE RN GRS, ARG MR PE S . BERE e ARG, R

EARAEU “EHEARALE “ OBRENED , MRAER “ TR ER NG f BB R4 “ (&
SBEpTECHE  — YA ASTO P05 A= FUSCIRIRAT AR B UR NS RSN K S5 A . ODD

R O R PE BT RN N 2938 1 TRE T B & AR AR OV B B /MR AR, T AFAOBE P 2 R D R . X — SR BT % T 2
LO f) “HRMREADIN “H L1 f “Hs il i3esy «.

161



I=RYNTE

MRS ZEN : F P RS I e R A, T BAR A5 ) e A, SOA R SS i R e R A
— RN VT B AR 55 A0 S AH AR 55 2 TR ) B AR L B A R SR I0AE . FENIRSS EH B2 “AM “H, (HARS A EAA
ODD A AR

ODD K418 (Pipeline) HLAIEFAIIIR AR . EEIL CEAAR - MY H ST OvF ™ 0, ERTSEA ST
AEAE T Y B BAF T, MUK “A+ B INAE “HAEAFA—AGHEA CRRY, Al Hamik
Graph) 0" WM MRS R, 2 B HARTER, Tl HBAR LA stale, % EHWIE, *

Tiv fRiRHN
TR MR
RLZyYL “WARI A < 100ms “, [FIE “R [el e R . HBUE R RBITCIALE 100ms IR [A] SE BB, X PIA

R MGER “ TREIME SR e g “ ——(HIXEHRE AR LRI SRR, REAT NBEARFH . FEH
YERNPATER, BomATIERE N ——Z AW B L i 20, B4 2 e A R ——
MASEIRIRE M T IXA LR
TEWIAW RIS . MAREMTERN, EMRIT LGS (FREEZE) TMAESRITAIE . R4 EWE BiEHAT. ]
SEEEH ) FREEZE SEM%: FREEZE A2 WA “URZESEN “ —Fiil. Y n) TRESEE AW, 58 0.
H] FREEZE 48,8 = 2L

o PRMARL: BEARMR (WEAe/REMIR) — HIRG, SRS AR MR (e IR —

H B PAT T IR SR, 1EsRi R, 54 .

o BN FE: W FREEZE WS OREEREI ] B RN, — HBIAT I RS Clnide 5 5 IR ST I 203K

o [HIIHLHI: LB RSH FREEZE HHAFESHHE] on—call AGL, WA{RA AN . JERERFH

FREEZE FAFt NFEIRBAT, A oAb

R JRARE: RGEAGEAT B NI, (H “SEAp A8 “ 05 a0nT Do ROG I —— LB SEAs . B BEGL. siF a4

H AR5
A NEE RGN RL:

o YR A: P HPAERRABLTE 2 BN SERE %I KA .
« AW B: ATE P A RN B UL e 7k E (BRI A OCR. 2. 18X .
YR P RS KRECERE S RE R, A OCR + EBEXOFEE 8 . 4R A
FZIHR B AT HE [F] B V5 A2
WR ARG ATIR PR R A (P KRA) , WS E EN R WIRMBTIRBEAR B CGEBaA) , /AR ™E R
FREEZE, P iZWNEbic N “frstx «, BHmARE&Z L, FNRHEP SR “NEEZY, MERME <

PEHINEAL R B — JRE ASTO P05 SE T JZ A G MUEA T A SiE BRI . J5 SR S — B RS HNE T EZ B R IE, i
H LR 9 B AL T T AL AR ) stale ARicHLl.

162



ODD A AR

ODD PR HLBETHE & FREEZE RE——4 1M B A R =0, P2 Bdt NIREPIRES, Aardt A EiR, %y
/  FAIL / FREEZE) HEH TIX4J5¥ . FREEZE A2R%, MERGRITH—0. £ L3

S, AR RSPACTEN CONFLICT 4, AN TERRBIR, 1EARLBITHRImN. °

AT TR L AEODD A 4 1

M ODDH AT EHOR ek 2 b R AT AR FH I, DTATIE I 75 ZEIE BCAT 1) 45 R4 PR 15

ATHAT EA EahidE H =R oA

R I ODDH () A 31

MR BAKIMS RATFAE R IR S, BMETUE, MORTTER R
RETUE  RAWRE (A HArmBsitokia, =08 ERAsmeH it

PAT DT ATRCE /B P B 2 B 2= B B R R, R I E I E

KX Tr: AT “IRIE “AFUREARTHE ——E4 € H s8N R HAR I . RN STEALEAT, TIAE:

AR KT IANE

ODD 5 LIM X%

EAL: o4 F o HWIRE — mRZENINATERRZEE SRIE: 0DD. 16 LLM
5% S BEIgMRIEE: ASTO. E04 (AT XF5%: W AR5 SCfE )  ASTO. U04 (1-
5-6-7-1 OBl 115)

0K
XFEAAARAR Y, ik ek .

ET LIM 655 A E el (RLHF) 3R a0 iE B ——l i Il SR el i R (L 28 0 A, s LA ) A
Code Review JE[R—/MEx: #HAIHE, WHEIFER.

W) REAE T LM SR T token, AZRE A iR A . RLHF YIZRAZMALE “Mim «, {HIERAAEEY
99. 9% T, fEHHIKEH SIS 4 LT IRAZ 2.

ODD FEAR T % A E R, ik, B RGE <G EmHodm g <, mAEEEEA Ikt A4 R
RLHF, Ti#&7E RLHF 2 b2 g5 e P O s —— B AT m) A2 il 4 e (RLEF B9 5Tk, [R)IS R S He B A AR a7 4
2R DTk) o

SIEIRIERT — JRE ASTO PO5 TZISIEWT AR, JFUCIE R HARE RN H IR AT GRS, RGN R B ARRIT IR, Ko
P PE LS RS HLAT FREEZE CIRASHFN T2EM =5 A @ ALk (PASS / FAIL / FREEZE) .

163



1-5-6-7-1 JEFRmET
ASTO FIRZCoBh J12A G e Bt 21 LLM AEdn . DA R S BN ZE R 6 v o5 2R

i) i 2R

ASTO 4 LIM X &7 % 0B Bt ODD %%
—Jt (BRI INEEE AR B AR R & 1R 5 vl P s 1 i —
A (FEES) AR A HH M Base Model F|HGHEMFAFIES, BMHFEAFRLRE L2 - L3
B (A D TR A= i i 3 MR ZRBN FRAE AR IS A B, & Bk B e AL L2-L13
Y HEERTEIR) SEREHEFE IR AR MBI BVE MR E 22, &AL B0UE A 32 Bl T L2 -13
EmYE (LR  ZE4REER MLZ + B E + BIRENDELR L3+

—JC: A%k

WEREAE A AL R A B, ARERSIRAEPRE IR o JE8iEZ5 %R, 0DD /) hardness
JEHETE
constitution:
hard_constraints: # Br— A EERKE
- "TERIILEHEFHNE"
- "PAEEXIERMGERSENHIESE"
- "INt EE R PR RARE"
- "NEFREIANMARERFR"
soft_constraints: # Ex—Alth i meTF
- "EEXIERLT"
- "RV ERTK"
- "RREZAENS"
untouchable: # N RRIAGE——aA IR ER 48 N 2EF B
- "HEREK"
- "EEEF"
- "FEEXABENAIRERN"

P UE

* hard ZI AN RS gmi AEAR T AN (1128) , ANHRASISE TR I AE R 340 W

* soft ZyWRHA RLHF Il Rt B .

o FIERIEMIMN (Living  Protocol) , BN YIZREEIER—X, ERKIERKE  override
0% challenge b3, ©

HAds: BALRESE P
LIM W BMAAAETEAS, R EANR (L R AN b -

EN LM JEZS A S BOAIE b ifE 0DD Z£2
HEA Base Model (FRZR5ER) LR B8 1Pt (benchmark) — —

SNEIAKIFRIEEL — Y5 ASTO P05 5 BT 8. 1, JESCIRIR 1 NN A4 2 A A GE A PEAS R AR 2793/ VA R0 2 R ) A B i P8 A7 A R 2 e
Rt TRy “BiE = th, AR EA “ RO ats
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& LIM & A BEIE AR HE ODD %54

SEUA I I P LA aPME + AR L2
WA BOREMSERRET R + BRAK 355 SRR L2
YA WA Agent ik ¢ B v TRZR SEIRAE IR L3
A BAEEHREOARE %k - AEE B - AW L3

RETBLAMAL [ TAERAUE. A Base Model FXfF#5AY, s LAY B ROMBAL G A5 28 3]
Agent——HFJGT AR /S ODD = B ORI HeHe «, B MR TIEE. T

7N BRI A i A A

By LLM P Bt PR 55 2% oDD 5%

VRIEFY IR & CHMARERE) BdEEik: X “EFR/ R/ “

Mo X5FI4% H FEVFARTEI I, RFERIEAR

WM HWEBERLY] dE 2 AR VAR IIE,  ANRETC B B HT
BBy mEJTim I ] DA e A T 2 A B PEAY (task level FHZR)
IR BRI BT FRZEN + H P E Ll

HITHY  AiRAE K & PR 22 HRARTETE + Rk

KR e SE R R Bee A SRR VI ZRI R BUIIKI A8 /1 GRILEEST) » CA IR FFAR AT RESRid . ki

1. AR 2 A
2. HEe I hard ARBEKTE,
3. WERELEHE (FREEZE) , HFNVEHL 2. °

3| —Je: FEFEA

1-5-6-7-1 AELMEGFE, MEEHA—L SRR LS. BMELSITE. AWEEE. e Rm
override 1C.3%. challenge it3%. CONFLICT - FREEZE 3k, #HSRZEVEIEAIHEIN . NGB L R/E, 1
hard £ T 2EHH . WRLL soft 2R FTREFAYA hard, WRELZ 7R SEE IR B AN A BE 7R 2000 . X2 “ a1
—FIEA RN ZRAT S AU R A SRS, TR MR H TR /RS2 ) sl s 34 .

L HERAE A
AT LM AOHERR ARSI =28 URFI— it — T30 . 0DD 53 FAJEE-LFr:

1. BH — R PEA
2. fBth — EMEE + SAERKREFR
KR - tREL (REITED
X - B (ENE + TEATHESE)
3. M — EmiEEi G
URPESY RS — R ASTO P05 AL JESCIHAAERRIE A VR (RUE A o) FIHURME (UERAHIR) . IF R
VLW R SAL ey OB/ 202k 4y AN AS e i “FATL/ B2 “ 3 G ubam .
SRS R EE — YR ASTO P05 AL . JESCIAAIEI R IR (A~ o) FIBRIE (HUERMAHIR) . IF LR i)
A5 RLWRS A SLI ) OB/ A2k gy SRR e i “PATL/ B2k 7y JAb T .
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4. It — MWIAIEREERER S
hard ARKE (R, G, FLM) - REINBHIIT
soft AREE (Xi&. BRAM. T4 - THERER
5. ¥t — R\IIELERREITEN
2EEE - ML (PASS)
hard 2R = $E48 (FAIL)
soft ZRKM = EFERSPERML
THE - EEHEKBPEE (FREEZE)
6. EH — IEFAREIBMEIFER
BFREERKUE (FTaEiREx)
T Bug EEERENEN
7. HEE — RCERE, FIRRRM
"HITXAEEEF X% BEL"
"IXANEIREEB Y T HAEESISERE"
"REEEZ FTOCRGH T EEZE"

P R B et

B3 # Chain—of-Thought. CoT f&AEMIIFEH A “ARIBlHH «—— AR 2 FOEHERN A B N 2 . 5 IE A [B] 3 2
ODD HYT 12N o
VWf# = FREEZE WML#|. HarBigilgem “« B _2AHRE “. LFHERE—PREFE—
A ER AR TR, MR E. XFHFEIGHEM MR EERE: Ml E cAwE, FHEZH K.
IR =R
s BEEAEY: “EIXAMEES X% 507 ——ibH P mis B T SERR R, i AR AR R & S R R T
s eSO ER: XA R T REEVEET —— 38K R, T AEA A LA FE SRR R I N
s FFYARAEY: “BREEEZL LR ORAHTERZ” ——iFREE IR, X5 oDbD
f] FREEZE RS,
WAL PR REER—F. 2487 LM gk B b “RaTReRIZTA @ <, WRERPZ “EAER F2
—— MNNEEH OB RS, MBS AEAIE R RS 4. 0

=R LR
AT LIM 45525280 (hard/soft W& IZk) . ODD/ASTO 85 FHI=Z45#:

MLAJZE BRLANERD

o BARA. AIMHRIEE S,

o SPLTA: NAEMIERS . LeREE. N5,

* XfN. ODD f¥) hard £y,

o K WEtE. ATE TR AR TR R
XN —F. AEBMANHRAE T4, MAEEREEEE MMt . 5t oD gy 12k——
ANERIBELAFH, WAL AT .

OB T — = ASTO P05 N = JFOORIRAT NPT /NSRRI BN S5 R A . ODD

Ha O R PE BTN N 2938 1 TRE T Bl & AR AR O B B /MR AR, T HOBUE P 2 R AL R X — S B %8 T P 2
LO H “HEARMATIN “F0 L1 f) “IHA AL “,
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BRI JZ R P D

o ATABEAEEX — AR “EEIEANBARRE ¢, T AR IdE AR C.
o BRIRRES R
- W EEIRE: SAHE R FHRE RIS RIE
- VHPIRAS: DN TR P TR A
- BUBCIRES: RIVAGAE K ATty 2 ARS8
- HYUIRES: R A RS 5 AT
« SEP 5 RLHF + 47 98 sCAE I #S (3548l ODD (1) Bug EMIED .
* XJR. ODD M) soft ZJW,

WL ZE M ST RS “H ) CEXERIN . —AER S ARG CHRT LR IC, ASBE AT B )
RLHF X APMER T8, A BE S FERE .

HiEZE CuildD

o BIRUGTH S 2R BEETT .
* HEJTEDK:
IR0 I = W s 1w R4 B
2. AWK RE YA AT A .
3. BAWZIAIFJE, #ki CONFLICT TMdEsRAT AR,
4. HLIRHEAEHR, K challenge.
o ST Constitutional AT B FHALFINLE] + ODD 1 challenge ML
© YEPRE: LK.

HiEZ 2 = Z P RArEmr. Mt A Em A LM R B IER BRSBTS &R —
— MBI A S LARM RS, MRl R e, 1

=Xk S Bh AP
ASTO U04 [ =XJ5K J37E LIM H i) B ARIARIR :

5N vs BED)

o GERYIR = XPFEAIW GEREARVAITRI . 224 .

o BEghm = MEARIRGNE ) EBEAVE . A .

o RATRI: LRKER — SEIEL. fHEI; AR K — AEmE. AnTE.

« ODD ¥ /570: H hardness 43 /Z——hard )R AZ (454)) , soft ZIRBE M (FEg)) .

R vs JEE

o Brum = G REEIT N

o RN = HXETI SR IR R e

o KRR WEMRF — BAUEAN, TCIRES AN ERE — AR,

« DD EH HX: B deviation budget (FAPEX[A]) —— RVFEZEVEHNIRE, #HICHER
FREEZE.,

DG FINEALE B — JRE ASTO P05 SCT R ZR A G MIMEA T Bl eIk . i s — R S L & S AR 22 GO I8 e, i
R WS AT FOBSL TN AR stale FRicHL)
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Bk ovs 13

o Hm = HCRMAL CERR. AR EEED .

© fe i = MHEHB (AP BAA. BT .

o RETRI: AN — BRI RAAEE . AMRILR — BIAEEEA.

* ODD & RHT5 3. ASTO el s Wl——25 o/ B8/ AT il 4k > S8tk > . B KiE e -

SRR IAREL “ff g R, TR R B RIS TAT. AR T 2 AT w2 A, ODD
Mt RAR AL TR, Mg “IEmER <. !

Pz s AR RS
W LM a4y AR R ALE], Brik AT AR AR TE.

A A 7
MR AT R, RGNS LR

o N RAIESOnESZ AT faltl — $or “IREPAXRRE SRl
o WRERPGEN — spflEY AW, AekE OHREBRTR.

RARFE S T, MRS YERY . MR 2 ARBUONRIT R HoRZE, T OSSO IR T Z R

Z R OR Y

o INGEIR LIRS LRSS, Bk “H SR 4L .
o B VPRSI “AT BR C——Un R S O R ROk, D] 2 R IEAE R A
* ASTO P06 SEECPEMI: AT ZEAEHE KA EANE?

APTA NEHE ARG CE, mE 50, R SRR . XAREOR A, S A

RHEIL T 7 W]
o AT DAHEW RAAIfilik gt (A58, VR SRERR) MAEUE SRR,
o AT ARCRILH “BUBUR “—— BN & 1S A5 Xl
« APERIEAMEZZ0E AL 25 GELRD . 2

SE i A
RN EIRAIE S D

1. By 12E, FEREE I N ST ) hard ZJIRIGIE RS (MR R [ &4

2. FREEZE M. JIGHRMAEAH e  “RFEELZEE “MAETRIT RIZ .

3. override Hif: WRTHLELRYPs IFM, SH/EE. M. B,

PR IENT — JHE ASTO PO5 1B AT AR, JFCIRR HL Rk RS BUR e BRI T &I, REGNIGES A E M AERAT RS, K
P LE LS RS HLAT FREEZE CIRASFI[ T2EH =5 A e ML (PASS / FAIL / FREEZE) .

2 E R — S| ASTO P06 MBS N P09 AR . HZoOETK: AL
I EAE T 348 A (RS 77, THAEBACA I BIET. 29 AT FFEWM MG BTN, AR RSB 4.
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I (R EI R

4. hardness 42 %: hard ZIF soft ZIHAFFISE, hard 2 FFN RS04 .
5. BRETZE: AT AR AGINZS, RA) “TEAMGE “. T “SHERS.
6. ZEiEIEAR: FEAL M GERE B B VBT A

KM (R 2GR

7. HIRE: WA H S AR AR

8. MR AR . EALEEARIRIIRL AN —— T AU AR RUE, e gkk E AU “XBi% “ (override
WK .

9. KEJZ: RGVEMINEIERORY, M R T 0y 2 B 2

S IR Ry =

RLEN 2.0 (Reverse-Entropy Learning Network, =~ >JMZ%  2.0) : ASTO
PN AR FFE O BRI TEN CUIZRET — IR MEEN “THh “EE R Risas] “—
—IAEIZ AT H LR ) override/challenge/CONFLICT/FREEZE g3, JURIAIZRiZEAR, TG (0 55 IR
RLHF )75 F 2

i1 METiE= (RLHF SNE) ODD/ASTO JEx{ (RLEN 2.0)
%0 SR SCAR AR TR P M R 0 A FETRLANER 114 + AR PN S5 A )
A = hard/soft JE& 2k = R4/t H )
AW sEf ik — (R /AR =l (PASS/FREEZE/FAIL)
iy 3 Wk—58E — B ANIEH CE BT EEA . B B0
HEHLIE IR =3 BRE—h—~FW) b (CEMSLRKAERM EEE A
T FAEAR s G ) A (WHEBIRFS2E D
IRV L ML Z5 GhARIEE + Rk
INGOE S JUFEE INEIERL + ZFEPE + PSRBT
PR AYF JEIE

=

EAL: BB 4B o HIRIRE

AR TR, AR & —FhE.
The world is imperfect; sometimes, absence is also a form of beauty.
KA ARy A .
ODD ZTERIT iAW, AZE PR R, XERARRY AT AL E —— B BRI Wi TR B SR
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RIS DE/N S

A N
B21. T RERSMMIES. nd  TREMRAEB (1055 + HRMRAEIR (55

WRARA AL, WOEIEE 7508 GRS (W AOL. T %O R S E. md TE) “INERRBIER “ 5T .

ewpage

E20. ¥ 5 ODD5 TAT D AE I M Y A2 b

sEfL: LM O0DD  BTCREMLE] (BRLY/IGEAEYE/ B/ IR Wil —XER. TAT
T A RSN 5 TUEM &2, {E#: Yi Fu (f43%, ODDFounder)

#\ @%%ﬁf%\%

TAT #f& ODD L%t N LAT v Hh

FREE G2 REAEE) HAEH + seal by FEK BANRLLTRMERERS T8,
BO&RF (MPEemifEbnaid st 0) 1128 (gate) + JREWL T KBS BhVE 443 PASS/FAL
PR & F (REe it e 2B A IR R4 (evidence) + BFE (seal)  MHRIRE . #HEida%. K4
JEWr & R GEABCE S/ R4 /e FREEZE []2% + ODD override ML COP/ N L v]fih % FREEZE; ov
MEE TR (ERUGHERA /R seal — unseal — HEHLKAIF B & T stale Fric il

. TAT W=EWE ODD M=) 1%

TAT P& ODD *fMi4F4k  TRERFIE

m S ORI 5/ A SRR L3 Strict CAP XHT/ERE + FEHORSHL + ArTESUEREE + A3
F G AL STREL/ F AR UKD L2 Standard ~ YAML 3%y + CL HAIIE + NI + S0
B (BIFHRER/ @A E R L1/L0 FEh3Y + FHRAE + git tag BEAE; (HLTEH K

TAT (1) “ SIS AR A2 “7E ODD A (Rt -

o HIMEE — git WA

o fRBIME — MEHLN L1 FFF L2 A Wrbr v

s FFE5EHERI — override WFFEEM + seal—unseal itk
s IMEHBHED — KHE stale brid + FBEFEHRAE
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=. ODD tmfapyik TAT 5E X3 Eiki
TAT #H 7 VUM s Rk AR, ODD 7E TA% 2 st A ph A 0 Ak 7 B4

TAT TifTeiRAR 2 ODD T.FEps$
FH o s P AR R T T B BT B AR WYV FIFRTE human_confirmed: true + 252 3%
FH ANV i SR 2 A (DAG) A Ar1E depends_on, AMUARERHHIE — stale — ZRBEEEIG

H AR UR “HAPAMREHR. TT250 human review 17 maAZid 3 reviewer_id
F v KU 56 Se it R 4/ i)F CAP Xf#Hi#hi¥ + L3 FREEZE AL

PO, M TAT #hF| ODD 4 PRIK) 5¢ B2 5k 1%

TAT %ﬁib"&: XPEMEEE " SHE"
v
ODD #wiZF:
Y = L3 5TEEHIHE (CAP Xf#HT + floor/red_line)
RSHL = BTBAGINITE (BRI /AR X EE)
WF{E = seal_hash #BEFFHB evidence ref
HE o A, BIEHEITRR
Bl = unseal fll&A TifF stale + REXEI

o=

T —fJE

TAT ¥t “EXNTEIRLAEAT “, ODD ¥i “HFH), X2y, X4, KRR, XeHfFidsk—
_iﬁﬁ\ i/ﬁ‘ﬁ*z\ iﬁy/ij:\‘\ i&m%’ éﬁimo “

ewpage

£22. ¥1% ODD5ASTOLE ¥ i AR 42

SELL: BLHH ODD G4k & ASTO FIHAS/ANBY/ LR /10 A ar B mis, JEE TREZ MmN oA g 12
fE#: Yi Fu ({3, ODDFounder)

#\ ﬁ%l%‘\%

ASTO FiI & gmhl ODD T FEXf MriziZ 4

LA (BE—-HLR—-gwmig - — & m\)D LO—~L1—12—13 Z&25 583 ODD “52 il /& HLASTE
NH GBAR— B — 3 B — 0 — W — 5k D ARSHLRI B B S s AR B BdE AN R O T
B GRA—=EM =T — Wit = PAT = E =140 BA-PAT-KiF—FHF—E2 0DD HIHmt-LFrE:
B (clear/blurred/contested) Y] scope in/scope out 121 AR i) 2 L 00 201 %
B4k FREEZE |7]2% 4 Mih % FREEZE——
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. hE& — ODD SRRy

ASTO Fi.7s ODD %52 T FEiE X

HAE CBORRAD LO WA R A, git tag 4FE, TBRAEEAN
LR sk ZE) L1 FEh L +F UL, 9% H AT

gaht OB L2 YAML #2Z3+CT HBNIRUE+ RG] 125

i (BATE AR L3 SEROR ST PU A BRHIE Y4 B it

SE A CH R L3+ TIER R BRERHCAP WS AR AL

FEFIRUN A — AT H AR TT DU AR R TS, Bt ] DU AN 0DD 254K

=. K — 0DD [IZEIEHE

ASTO 7SFr  ODD [JZE%ms  iiH]

HEZZIN LENES A EA AN AT, ANiE SR G IE
21k NGRS e T, R BRI

E THRIT1%E SOMAAES R, S INAE S A
I 4% SOMAIRKI, CAP + ANJSHfA
I 2Nk SRS, AT PR B

B33 4k TR B BERHIGAIE, BEANACHI

U, L — ODD FAFFmLET

ASTO -LFF  ODD MHFFDIE TR

sl Yy (Contract) ——& X “HaBMur « IR ak At YAML

ENL ST RAEE (Object Model) ——Hfi%E artifact ZREFEEAE artifact YAML

AT XL (Context Engineering) ——HHIIKHHAIZI K depends on + context spec
Wit LN (CAP) ——1EF2Z [ pk_history XfHiicsx

AT PAT (Execute) ——AT HHHY ARASSCAE

Usans USAUFE (Verify) + 2% (Gate) ——PASS/FAIL/FREEZE Mk s + dEidsx

AR B (Seal) + HiZ2 (Review) —4iE + JG4LIHE seal 03¢ + unseal ®Hif

Fi. BFEHAN T2 HL
ASTO % — ODD #Ziu A
ASTO FRIEIDFOIRZE N blurred I — ODD FZJ0700.
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1. scope_in / scope out &FLE X
2. boundary _cases Zi4MFR
3. #Y) confidence [%%%

ASTO FRiFILFUIRE N contested B — ODD [JZE5&fi|df N\ human review 5 &

ASTO 5|4+ — ODD FREEZE

ASTO FRyEFIAMSF — ODD AZifi % FREEZE:
o PEHWIAHENIE R 14E
o BeE Ny
o ARG, ODD id3% override UFYE

Ny R
ASTO ¥ “IXNEEBUAEL TAH2RZ “, 0D ¥t “4Fi, MMEATHRRLZT 2™, 118 %w 2 . BAFR R

ewpage

ENL: B4 = o BERRE — mRZIMATNEREIE ORI 0DD. 01 BN -
AT R
515

JHERRSER I ZIA AR, TR . ZHIBITARIE 0DD 2pk “ REGEAEHLTHE “ AR, 0DD
FUN T HAZ R 1 M.

K SCRKRIE ODD i ft—— e RefiA 4. ARt 4 AROZMAH 4. BFEOFILE DR EE, R KEs

—. 0DD ANJE4RgH
ODD AEHTRrE I H A,

REMFHATE  ODD——ARIEARE “H A5 “, SRALREME . —KERAATE
ODD——HUSE LTI ARG, AP ETAHA? BEDRARATE 0DD——48 /MW demo, 14N ZHi/ERE.

ODD iR (A2 —AMRFE I 47 VIR EREAE . B BAIEd i, Il fRIEE 15 &

WRARE P AT ERAEAE JRAD « AREGEN (—RIERA) « AREPA4E CRE SHka) , 0DD
10)5'% N &

UMb AEAR o 5. W SRR ACRS W] Rt B KA, FH 0DD; R KA RE Sl — %, .
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v ODD ASEEARHT A iy

KLV IR TR, ARRAEIRE .

PR “sCaEid 7 ¢, (AR TREER S X ADLIA RS “——IRNER. 2SR 2R,
RV TR RAIW R MERZ, NEIMBARMNKCR. 112 WISE) R AL
— MR B B AriE . ANFHIT GARIBTZ) A A ) 8 ——Z8 07 ). Wik A
+ N LIRS R 2 R R

ODD MWt E 5 “ THREBIAN, ABAN “ UG RE TREAW PR, AR, 11250 Dbk
override——H override WZNICRJEK, INFHITHE. XARATIET, M TR “T 12N B A i
KT CAP (RZpHiihi) Wffi: CAP & 0D  $EMTE, ARimblife. &5 HH

CAP. MNPt AL, HBIBARYE A RGO B AT € o AR B H 8 AR 55 T REA 77 22

CAP; XU HAZ ORI RE TR 22 2-3 AR5 ®EXtPr. ODD HAgftail (L1 AFTE. L2 mlik, L3
W) |, B RSEAAERIRN . CAP A N 5 8 iR T A o Eb—— i R — AN A RIA S 280 Bk T, R T

MR TF AU ST DD R, ASFERBEI 12855 SRR A BRAE, SR “0DD FIFAIF “, T/ “ODD
T .

=. ODD MiEREEEH
LO M “FfRATIN “H L3 B “58RI00F “H R,

ODD ) H AR kB B, AR SRR . TR AT RER, 1BRFHRIE AN 27055 KT IF44. 0DD
ISR E . FH 5 B BRASIE SR P i 7E AT B2 MV L N, AN FH T2 95 (0 BRAR B SR 2 R

IR /S ODD fh S A SR A AAEAE AR b A I (BRI 1 SEBnJT Acin 8], - U A5 4k i 1. ODD
AL T IR PR RS . R TARRREUR T B —— 1AW R, BRgL EEIR LY R NGE—
S HTFE RV BINRA AR LME, DL

idfE: LO 2 0oDD. HH Git commit hash 3 artifact id. AR E Y evi-

dence ref. A Git tag 24 seal fpid——iXit& ODD, HEmEEMEN. HNEEIHA T E

L3 T A IR AN AR S5 3a

KT “EEA “PIWESEU: L0 A2 EIEFERA—LMRIERE A NBA . L0 B e g “ Bl
ODD MMM E PR O B ER (git commit = F2HI¥, PR description = %), CI =

HIE) o MAANRSE, HEETE, FINRATESI G LESHERE.

KFEHER: L0—-L1—-L2—L3 AL TS, BTk = 20 MSsibE s . %92 8 n] GEfFAE
— A1 BN 75 B0 [a)VE AL BT R S AN FE o IX & Paper—-E1 (SEE-#4 L)) MR HARZ —o HETIEBE: £—1

V4. ODD A&7k fEfk &R
ODD H &2 nlJE L 1 .

FRATIRER AR E ot 475 5, BT CLITIRELE 1. 0DD TR A A T S ) ——
TEAFRA MY AR H &, DB GAEIT . BT IRYE A A SRR . P SRR R B, LR 2%

24 ODD FHAS T ARGERE AL A0, BOAZPEREUNF . XAE 0DD WK, /e 0DD et & K ——
e LHE, ARG, TR, A7 EEW.
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ODD [y HFABIENLE] ORI B, WASCKE) #iRE A2 SIEH . ERIER B T LT
ODD BEAFHIJIVER, IEMRIEGE R %, ARSI 0DD.

Fi ODD ANFETF & FH AT & #1347 T
X2 ODD I EEWALF L —.
ASTO  HHEIE (P06) FNftLAIRE (P09) & it “MifAsrBy “mix: ZEfgimish s EEAN, TAR
AT B A HEE—ALE S, FhAR, ATEEE, AHEEAW, ATFEQE. XS, K
ODD FImAZ BETHREE = AN =1

o W] JFRE AT DS RASR BB, AR R AEIT

o JRBERR: JFRETTLL challenge [ T8RN A3E (L 302 CIREN ST 1ETEESE) 1Y

Challenge MLii]) , challenge iCsRINAN VLR IR

o QIEMETTER: ODD BGUEMT2 “AiRETmIENS ¢, AMREH AT EFR <o SLIERAA R T KA A1IE 23 H
KBTI LIARS: 0DD 2 “ 8 XL “AE NI O f—— AN E 3L, WA BPUE L “fH22ifn “. 12
PGS : RARRIEH AT Al & CAP XTHUNE, B3 535 48] LR H R4 e i Gl
Challenge ML) , (HEAZELRIMUELS TN BEENRATSENT . XARTEEHE, HEE “FikSsE
FIWThRE: MFEiE R E G E O B AR AE A B, MREBIE . XA RE T, M
—K kG, XS NEIRHIW HREIE S, R&E ODD A G HILEE KIEiT.

LR ODD 5 K ik s XSG

ODD FERLE AT . TRAFRILI ARG, BB RS “ B IERI R RS “—
R TIHER . AR A,
BRI, SRR . 00D LS, TR =i ARt
L CAP AHHLHLR: RAS e/t AL A UR BB, RO AR L. MR R R —
—InSR Attacker AEFISLRATINILI 1A, BLUIRLA K A .
2. Challenge L: FEFTZ AT LZEAERTIN (RIFUBE SAOM0 A0, ATREBSFIN T L. SRBEICRA 7
3. WARBAAKN: 00D REEIR “PHMRARL «, AR “RAGETSIR «. G0 IR
LI SRR ARG 1k RO AL 2G AR A SRR . IRAR T LR B T, ek Res
SR 00D (GBI, AR bug. 00D HHRSTIRXAAS, TIARBAEMMNE . TR BIGREE “ ft T
— TR TR HIT, R T TR A B R

Sy EbUR S
=L RITE ODD AR
ODD 1K : AT IERIEOARAAT ) —— A0S BCE . SO HdREBIA. APT 200, A&, XERINE

ODD NEKE . BIAVMEZNS . BIEHRERIIRE ., MR . X8 oDD R aede it S (i
Bug 1A B A A= S MR R T BE AR LAY, EARRERACNAI R ARANE A 3240 5E SC “ HIBVG L
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ODD ARAZE W : NNLAERME . SR Mmir. gD >0 CEbmnZagt A Tab iR o XL T BIAHIRTEE. 0
B AR mIERs ¢, AN IREaBERT EERE .

PROEHIBrbRE:  “IRZREYE R “HREE “TUH AL FAEME R ? — AN R AR —— IR BEAE TG TS > — 2R e
RSk — ODD @ : SAHKR — RIEFERRH B, 0DD B AEH . RN, FRYPENHE, N

LO BG L1 JFR5IN ODD. ODD AN i i >RIRMPT B, BRI R 2 “ Ofa 20BN TR .

5EEA TR RIS 1

ODD FYR% Lo B AR SR IRBN T A ARSI 7 VDS A7 AE B CRESCHR A # Je il . ODD SR BIEAE ToRIX S
AT RESAERRIA S, FREIN T CAP XFPUbil. =MA1712%. Bug RIAIESMAFFEIT. XFES R GAE “JEFHER «|

A1t (Design by Contract) : Meyer (1992) #gHIAJ DbC & ODD L) R A ELIZ 560X, 0DD

5 DbC MIA% L ZE 57 /E T DbC R ARIY (AT E/ JFE &M A8 , KT &K&E T L4897 0DD
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