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01 Al Agent TiEsCicRYEHBIE
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01 Al Agent TfEscicRYiEHHTE

P/C H/L
EitEz: RBR5ER HBBRER: BINSTER
01 Prompt Engineering 03 Harness Engineering
B0 AEREXSE (e b REMEASIE T (RIFAER)
02 Context Engineering 04 Loop Engineering
&b EEEEA (EEmAN) &b KEIEEET (BaHUER)

#REE%: Prompt Context Harness Loop

HEITRKSLE: (OpenAl, Anthropic &) EiREZES Harness + Loop, {BiKiEIREFTEM
PSR Loop mREEBEEM, (BFEZIF Token B, BHEFMHZT. BIRBKXE

RFLEGRIEEM Goal, WIEEEEA/NSRLIEN
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1.1 Prompt Engineering (I8 RIiE)
« BbAiE: WAHIGE (Refining Intent / (iK15<) SREEEMITA.
- M4 BitRG. EEHEA. BHtE. Few-shot 7=, Chain-of-Thought &,
- iERGS: BEIIXYSBA. BREE, ABtieFReseis.
- BiR: BERE T . AWE. L TITNEOGR, TRHEERMES.
- WREE: WERENSE, £TEE "BENE

1.2 Context Engineering (ETFXTiE)
- BbRiE: REBIA (Managing Information / (MLEINIAG) SIREIFHRBEREBEIES.
- it4: RAG, iCIZRF. SIEHLEE. MREEE, EFXEHE. TREEAINSE,
- EMBS: SHE. MRAEEETS. FEINFEIEN Agent,
- BIR: KEEMESNRER. RRER. RE2BE.
o XE: BIYEFR Prompt Z E, Prompt {32 L TFXH—EE5.
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1.3 Harness Engineering (Z3{T2)

ZOxKE: BPMRERUMAISEIETT (Controlling Execution)
132 Agent BIEIRSEIZHIRS:
o ZBFIL95REHIM (Architecture Guardrails)
« RIREIIERIEE (Evaluator Agent, Bzhilliz)

ZILIEE:
Agent = Model + Harness

RAURMERE, Harness IREEATEEME. ASSM "5 Prompt/fUR3" &M@ “RitHK

- TERNPRLR. PiE. 22E s
« 2 Agent fRHES DT ERGS:

&rgk. Kiz1T. BE Agent (A14wR3 Agent FFEFFAIER) .

« REEHE. ICIZFAN. BONEE

Wi BT, ASETFIEO. BERATEESRSEYET Harness B95EE5, Harness @8 BH TEIRS, EREAER
FkagEME. Harness Harness Prompt Context
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1.4 Loop Engineering (B IIE)

BlbXiE: MRSCIKEIE EiE1T 5 BRI
FETE: 7£ Harness &t 5| \BJ[E)/JEEL4EREFBIT BmABH

« B “ERRA" , KEAZER Prompt, RERFIRITH/EfLA Agent,

o EMEFR: Action — Observe — Reason — Adjust, EZ|B#r5emkakfEZE.

- TIERIS Triage (BatRIMES) . Worktrees (FHTEHRIFSR) . F Agent 45K,
o BAIRES. 1BHSH (Stopping Rules) . Z1EHEE (Loop Stacking) .

EMER: KHBE Agent (ZH/AERBINE. FEHTR. Bz, HRMER)
M AKRFEBIR " A " ASERIHER"

BES: AEFah Prompt Agent, MRIRITESA (Loop) 3k Prompt Agent
Loop fi7F Harness Z_ & (Harness + Timer + Self-Feeding + Helpers)
—ERE: WEBEEARRSR, 1L Agent SHXIBIRFEUEN, BEER

XER: REGSRI=E. K Loop {KHi5E Harness (AJFEEUXINIT) . Context (F/#ERE) # Prompt (fBIAARIES) .
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Prompt Engineering: WMIElinsdiE, UILIE<S, IHEBLBIREEIFHH
Context Engineering: 1RBEFEUTA, MALBARE, RAG/ICIZ/FMIRE
Harness Engineering: BNRFUMEIAISEIEIT, Agent = Model + Harness
Loop Engineering: $M{ASEIIKHIE 11T, RITARSK Prompt Agent
#REXZ: Prompt C Context C Harness C Loop, EEEHIFEL

® © 0 6
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> 2 1EESRIRS I
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02 Harness Engineering #LE5%514

AEMESER, #OENHA, BT Harness Engineering fERAIKHRAZ, IB#E Agent RMCAYERNIR
LK E Y mpr

#Z0 )R Harness {ft{&

Prompt Engineering MELISRIKER. SLEWESS| | 5 Agent IRIFTSHL. FIIEAIHITING

Agent FTIRZFMEBLIERSEGUELH! % Al BENNBURRZEFRAEF=ERTR
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2.1 Harness Engineering 3RS Rk
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Harness Engineering FEX

Harness Engineering 2 Al Agent BRMURIRTX TIEFRL, BElSe Al RENRITFIMEERITING
(Harness)

O AT: Agent = Model + Harness, Model 28881z, Harness E2EZ9MI—1): RFtiew
TEEO. NRESl DHE. RIREIR. KIS

Harness (58 793R KERIGESRIZRY Al IRHHEBSZIR, MRESE. Aitisem(Ess

sEIEAAER (block) . B2 (measure) . 88 (repair) , #8i#k Prompt Engineering, ERATF<EHIE
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2.1 Harness Engineering 3RS Rk
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Mitchell Hashimoto (2026.02): HashiCorp BX&€EItAA. T {My Al Adoption Journey) FENXIRHF R, BE: AR
B, ARESEHN, MEIRUHE (. &8, FB) iBERKAEN,

OpenAl (2026.02): %75 {Harness Engineering: Leveraging Codex in an Agent-First World) , SEUF=AHRA 5 NEERKL
100 BA74EFE, 1500 4 PR, JLFFFamENE. TS5 Agent-First FEARI T,

Anthropic: KHEZRIIENE, RBEKIZIT Agent B Harness i1t (BHEIR. FTXEE. MA/4ER/FHDBESHFER) .

BX: tREEMN “Prompt BHL” @ “Agent EifighErHL" AYHEE.
£7h Agent TAZFTRIFE4E Harness #8282/, Harness Engineering Bk Al FFRZRIXS Agent SZMHHIE RSB,

M ASEEZITTWARFF, Harness Engineering B Al TIRZSET
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Harness R[5 7 XIagR

v 1. Agent "M, (BHAZE" RIS HITEEN

2. Al BECHIMBCIEfR—HTE SHFIABES

3. ERESKIE—ILFER. FESER. B5UhR

4. T AR TN —R— N HA—EL

5. KEMESKIZ— ETNER. REHELURSTF

6. Z Agent IMEREL—HRZE. R, FEEASH

7. Al AT —RR=Fit. B3, Bix. [EIREED
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2.2 fERER (1): (ESARSRAINNE
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1. iR Agent "2, BEFR" BID=E

HARR: B—FicBir. ETFXOIKBEES K. BREIEIRAREIR, Harness 12 "SMBHITEZR" (Git, Issue, Code
Review, CI/CD. UHAR) (RIEESITIA.

HiE Agent (HhiTEFREH) Harness &z0 (SIASMIBIIIE)
Agent 573 Agent #1417
1 !
Agent JUig External Validator I&iiE
l !
Agent FIH5TA BEAFHRANT—HER
R iEsRE CIRIEERIF 3 ) “ALRTERET” Bl "REERRER T

RS BT, RERRIE. BIHEORE. GEHEEEnS.

BRI
KA



2.2 fRRIFRLE AR

P EKING UNIVERSITY

2. Al BCHIBTECIE

i,

External Validator

Mt
VERESHR

et
KIRRMH



2.2 BRIER (2): XEEEBSHEMESS
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3. BRERESPRIKIEZEITH

EMIBIRE: Tk — o — IFE - SXHER — Wil — 188 — 528
EZFSh Agent SZHINLFER, HES R, B EHEEBEES. Harness BISLA T FERIIEZMIESTRAIEIERIE:

« {E52iR## (Task decomposition) 5 T{Fii (Workflow)

« JK7SESTE (State management) 5 [ 15 (Gate) Bl IREZMEEIRRETIISIE.
« {%#3E (Dependency graph) BEFEHITIEZE B EIEAEE

4. iR Agent THATFNAIERR

LLM E—IAF—Er=EEEm Y. Harness @i 1 hNHEE S bR R :
- EERESIRRS
- TEREBANSIRESCR
«  ELRAHIPRERREIM

ik Agent M “EEBB{ERAIFRN" TR “HEIIEETEE"
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2.2 [BREE (3): KEHSIZSMES 79 e 7 Joh
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5. BRIKHIES PRI “KiZE=E"
RIS AREFEEUNTEEHR, ETXELRROER, S8 Agent TICE5eA LIFMASERR. Harness 5|A:

Memory + State + Event System

. FEISRS. CatE. FEAE. BRs. RIEER, REMESRIA S IERFIR SIS A 16
. iF Agent FTLL: EE — R — BEHAT CLUUMERABHEERS) |

6. i#RZ Agent HMERELIRIRR
FEFFAE R Planner, Coder, Tester, Reviewer &2/ A, Harness I2tFx—EAEE:

« Orchestrator (43HES8). Routing (B&H). Protocol (11%)
o RS T. FT—ERENREENIRERE.

B4 Agent - FH—RAEE - WEHT
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7. @R Al REFF AR T EIURLRY R
MR ALEX "FA" | TeIER Al BF: T8t IS, JEkk. aEiR. IS,

Harness 12t E8M1T4E (Evidence Chain):

Request > Decision ) Action > Evidence > Validation > Audit Log

B45: Harness Engineering 2/ Al Agent iS2ZH—ENTIEHZRS, BEBIRSEE. E5mHE. TRLER
BEGIE, LHEARATUNRY Al {TAAAFEL. aIikE. ARG EF=AE.
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Harness Engineering &%

79 Al Agent HEZ—BEHITIZHIR S

BIPRESEE, 5w TRAR, BaiE, iEATTRUA Al {TAZREREE, aIiRE. FJRIERIRIFErRE
M “Prompt B4 iEME "Agent ERtiZHERL"

#ZI08ES]: block (492R) . measure (EE) . repair (f£8)

Harness Engineering: itk Agent Rt ARISEREF= DOk
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PART.03 »

3.1 AHAEE Harness: Agent EREIITEITHIR S
3.2 Context (ETXEIE)

3.3 Orchestration & State (JRHESIAZ)

3.4 Feedback & Verification ({=5I&IF)

3.5 Observability (FTXLRM)

3.6 Governance (JBIF)

vV V V VYV V V

BRI
KT




—{RESE: Harness R9iZ 848

@ Constraints

@ Execution Loop

ik Al AL i Al R
ZIRHER: AN TIRIRIR
Context FHZEIARR (BXEIRE. BEOEE)
Memory BLR/EaRZcETA (5B vs KHR)
Orchestration  ERRE F—HMHA (MK, BH., HESDH)
State ESHREEI T (BH/KM/FEHARSH)
Feedback 1TNERIAISIRENER (5431 vs BPAES

SRER: WHRETEGR

® Quality Gate
ik Al HIE5ER

=4RiELR: Execution, Tool, Context, Lifecycle, Observability, Verification., Governance Z{EAZETIZIRER

s
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3.1 AHHAFEE Harness: TEIZHIRS
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Harness S8XiE"SfAIRIE Al $ZERFRARIFELSERESS "

HRE: Al AJLAMEHA

ETX5iCiZE

RHESETHE

RIZSEIEE

ARNESRER

II

User Goal

N

Constraints Layer

N

Context & Memory Layer

\2

Orchestration & Runtime Layer

N/

Feedback & Verification

N

Observability & Governance

N
Reliable Agent

Harness BT "YHAIRIF Al B4 IFE " .
BRI Agent FAZFEEETE Agent Lin/FEIFHT
F— AP,
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$—E: Constraint (Y5FRE)
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HiERE: Al ALAMHA?  (RUIRER], SIRRERERIER)

(1) 5AL4ER (2) TRibR (3) #UPR=HY
EMIRBRIEAIN: RFLet. Coding PR Agent BEEZTAFEBAITE: Read/Edit File, SEFIATAIMNES AN :
Convention, APIgit. GEEMS:, Terminal, Browser, MCP Tool, « Human Approval
BRI {4 BVEUREN : . Sand'box .

* AGENTS.md / CLAUDE.md o EERBFEER/HAT Shell » Runtime Policy

*  ARCHITECTURE.md o BRI » Hook / Tool Permission

« CONTRIBUTING.md

BOBR: ik Agent REBILE,  Harness iSRS Anthropic, OpenAl,

Eﬁ%ﬁﬂiﬁl«‘iFEmE M (Least Privilege) , Claude Code EEAEX
EEAER Eﬁfﬁj@' L Hook [ Runtime Policy, 18
P73 Agent BIRERT/9ALE, Prompt SREYARNIE IE3ZALA

& A LRSI TRININ.

ik Agent REZILHE, MARILHEIUEBMUIE.
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3.2 Context (LTFXEH

PEKI\C L ‘\Il\ FRQI Iy

O Al RZEhEHA? (Harness BAERRR)

E Knowledge 4§} Memory 2% Compression
« IMB*MRE - 55HA / K<HAIEIZ « Summary (f5£)
o NIHETR - T/REIZ « Compression (JE4E)
« RAG (1ZRIBBER) » PR + Retrieval (&%)
o ASR1ESS « Sliding Window ((8z1&0)

Context Engineering &F LFR Harness MBAEERS, BEBHCHLTORAE, iR Agent ELBKEFHESEIRIE
BEHIE.
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3.3 Orchestration & State (4BRHESIRE)

S AT A
PEKING UNIVERSITY

U R : (ESSUNMaitEid? IMIEMEIME?

" Workflow () ¥ Multi-Agent (BRE&HE)

« Planner / DAG (BE7AE) HITHZ, -

+ Task Graph / Scheduler Planner — Research — Coding — Reviewer — Evaluator
O Runtime (ZTRIESIE) £ state Management (IRSETR)

« Long-running Agent / Checkpoint » Event Store / Projection

» Resume / Retry / Session + Current State / Memory Persistence

%iLGE3E: Agent RBRNEHEIRA L TX, MEBISELEHPRETTIAE. Bid Event Kernel FiAR, SIMESHAIRSESIRENE.

BRI
KA



3.4 Feedback & Verification (R{S5I&IIF)

B : YAERBIESSEIESSR,? (Harness sREEERIMME)

BzhRiE (Feedback) BaD3SIE (Verification)
« Evaluator / Reviewer Agent « Unit / Integration Test
« Reflection (BE&E) « Benchmark / Linter
* Retry (EiH#/H) « Build (F32L1F)
« Agent AJLAFFEHAEIES SRS o Al FREEBRY), FRREIUIEY

ik AL “IAASER” > 3Rk “IEBASERK”
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3.4 Feedback & Verification (RiE5IGIE) &R |
—{£35532%Y (Obligation) SiRAREE QY PG Uiy

Obligation ({E53324Y):
ISR Agent BIEMFINT, TAIUHETTTE XSRS

’:_!_. =
Xff*f

BAREE: FIEKIEETRER
« Garbage Collection (WIR[EI) : BETRIRE.
+ Dead Context Cleanup (3t - T3GEH): #5F E TFTEOSW.
« Tech Debt Tracking (FARER): BRHBAIITHAIEEDER,

Bfr. (RIUF Agent KATEIE/ TR THIEFHEIR, BIFRAHIKEISEM.
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$=FE: Governance ((3EE)

) SO
PEKING UNIVERSITY

B REMEKE, R, T4EHPIISET?

@ 3.5 Tl (Observability) © 3.6 {418 (Governance)
« Logging / Metrics / Trace: £8i0%, « Audit: TEHEITHE—X Tool Call #1 Decision,
+ Event / Replay: {TREIMSERESL. « Human in the Loop: Approval / Override,
o BrE Agent {7 HI9ATIER. IR, ETSHHTIEEE, « Self-correction: &I EHEFNIIKE.

© NEFEREEHIR, BRSNS LTEEN,

AR ERERRNEEIIEIERM OB SS3ZLS Agent,
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04 Harness izt 5N

#OB#R: ik Agent HESIRIRHRISE. AIFEMIET. RITREUESRLATEAE&ERET:
© ALk Agent miTHBR?
© WARIE Agent T IRIEETE?

© WA Agent R RIEBISIE?

Zt )RR Harness {fi{8
Y95 HIMELIER Agent BT HIN5R? YIRS/ \TIRE T —— &/ VBUR. BICAISE. LLMlsk
BIR: HMAEHE Agent (U T IRaEaTIE? ERETEAIRE——RSAIRE. RIEEM. EREHR
FRE: WfEHEA Agent HILERES(SE? REETMERT R — W RTEE. REREEEN. o
SR
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EXZTRERNZE

Harness RYBRESE1t Agent ZEESLINEFIIRE. AISFEHIETT,
B[R RIZ.

39 A=1"Em:

Execution Loop

BIREEIRE

£RZ)\InERTH

IJ%IE Agent RY{T/9I0F. FAILIRA Eﬂ

Agent MITIERRERMML. BT, Kb xu
f%ﬁmgiggﬁtﬁ LHREURERIEST {EIERIERR, Harness B{HEREMERGEIE
EA TR EEI. 17, MIE—RTRAES.
» B MR - REFTIRE
- BRI 1
s - RIS

Mz - BIREHR

LYRE/NTAFHA, EAREAT A

N NG /

)?IH]T

Quality Gate

REZEAIGIEA R RiZ

ZHMNETEIRIEAH].

« WL TEIE
« KBz REEFEN
« AT

o

BRI VERER, (BABHRIEER—
RELEFE. Harness EEFEIIM 1T
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[&M (1) Constraints: £95RE/\ipABHf

BUIEE: RREBR, BPRNFES

@ u
a0 @ AR
=IVBUR 30405k S Es
Agent EMARIBEBE A AEHESFRISBAIINIR, & TEREH. FRKEFIRIERRMRREA, MK SERNREEREESEEA, BERmEMESR
RIBEIRIEZEIMEN, FARTUERT. [N

YV iHERAEIESERTRURTEER
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[F (2) Execution Loop: fBIAERIE, AIkE

SNl bl el
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BUIEE: RIEEIRREIETT, mIRER—IR5ER

C Kaaks A RiRéian O =EFELR
{EShITSREE MR IR EE, TAREF A TERIERBEETE, BEREERIERS RERMIITERE. BRTAERIR SRS,
(Resumability) AHRES. BB TCIRIEIR,

mMEl ;T IR EIE
I s T
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[FM (3) Quality Gate: [REERJISIE, ArEiR 7, :

LIRS : B FAREZ SN S ISIE

° ISIERRFSIE (Verifiability over Trust)
ESTREETR. REFATHA, MASKIMREEIAIN.

Ala PRUSREEER (Risk-based Autonomy)
REESKRERNUIERE, SXRRFREBALNTA.

Q aJ e (Observability by Design)
ICRFTEHUTIIRE, STREBER. AL,

IRBALAERER, (BAREIRIESR—ELER
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Harness Engineering SCHZEHI9H

PART 05 »

5.1 ZHEE: A4 OpenAl 5 Anthropic?
5.2 OpenAl Codex

5.3 Anthropic Claude Code

5.4 OpenAl vs Anthropic Harness XJEb

5.5 B\

YV V V V V
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05 ciEERpI5r: OpenAl vs Anthropic o .: '

] T %80 Agent Engineering AOFFHEBY IR 4

@ OpenAl (Codex) © Anthropic (Claude Code)
AiEdp#: Harness Engineering BirpR: KES/IKSER

1 Ryan Lopopolo (2026.02) F5cieit. {mFRAmsasnatEssiEe. FiETREAN TIREREmASE, RIEE TR,
BbkiE: TIRES5R BbkiE: RERENT

EBELE Agent ENESLFRTR, BENEMEEAESRES. SRR, TR XEEAANIME, BEREELRBERTRELE,

835 Agent MRFRESIEEMN "1REEEN" M "ESHIREHSEE Harness 881" BT,

zgi R
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OpenAl Codex: El%E “TIE{ES5RL” A9 Harness

ZOES: GIIEF—EIE PIERSEIEZER) (2025.08 - 2026.01)
THUVEABERSE, METENTERRHTE. Y—
100 K17
T#2fEF (Engineering Loop) STRESE
mxER
T 1,500 4
1B Pull Request &3
BT
v -
EA=1 0 13.
BRER = A\EFEXEE
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Codex BIEBiE: £T%R,

Constraints: 95 RATSE Execution Loop: {E53HIR
- EREIEREMIRHTmIEL Prompt, o« AEMBR, Al TER.
LKRFATEMICIET (URFISIREIRR) . o REH]|FxLiEY prompt 52k,
it Agent HUEEATIABIA R FER T, - BFEWELTX (gh. FHHAE) , TEALSHM.

ILRGHEBESSERk, TARILIRBIFRERESS M.

Quality Gate: Agent H&E

FEREHR: fmE. WL, C/CD,
Ralph Wiggum Loop: Agent HHEIFERIEN, HEXMK

iR,

EREBD TP TIEMARETBE] Agent.
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Anthropic Claude Code: E%E “Z2£BHEHIT" A Harness 29, > ' ,,m

RSITY

ZOES: RGEENNRR, FERTEIERE

© Constraints: U RES 2 Execution Loop: +TF3ZiE &7 Quality Gate: R&iz#l
AR EERPRIEHIAR SMEBRAES AU ERHIAR

o SHHEBV/IEML. Shell $ifT « Compaction (E48) #H-HERM . BRIEHSTHIA / BBUEIR

«  Allow / Ask / Deny £5H% « CLAUDE.md / Memory #1%| «  FIFA ML 3B RDHRINES

o (TEIRREERRIAR «  MCP/Skills TEf R - BERFEmEER
Anthropic 7t Claude Code #1437 T 4ilkiL EEAL PR il 4 5 NT XFKAES, Claude Code it EALHE | F 4. THCIZ. ABLIMESE I ZR

THARE KUEREERE .

SUAFBEHR, SCHHEE Shell i 4 ST S AN R X A R ALR i XU fir 4 5 ZEAf A
[ BN E SO (i CLAUDE.md) . Memory #Liil Al T B4 JEH L
(MCP. Skills. Subagent) , il Agent FF4:Ifi H ¥ 55, BB 7 EAL
FH T LLs s R A R TR Allow / Ask / Deny AR
6 1T SCRT FUER, BT (compaction) HLI4ERFKAE S F AT E A 22 AL
XM Harness 111 Least Privilege + Explicit Constraints 5/l SR,

Agent FTLUTE), (HATB)UAZS AR

Claude Code EfifiR: M{diL Agent R&MF(FELIAIE?
m s
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OpenAl Codex vs Anthropic Claude Code

5’5‘;&9
Y

OpenAl Codex Anthropic Claude Code
{&lbﬂ.@ 1E Agent & TFEIT—HF TAE BLES it Agent 2B EHIT
£ﬁ$§§ I | [ mmms  mEibTsEsTE \
Constraints TiEERtiZHE. LRFTE Constraints  4HRIERPRZSE Allow/Ask/Deny
— L <
PeCution ek mE-—Wd - Becution T ginm + FFER
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