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2.1 Uy j(*&'b‘*ﬂ%:u

Managed Agents APT [ 22U /4N oM 4 3

ZibiE&: Agent. Environment. Session. Turn

Agent 5E Y T W — RGN BAIERE. THE. AR Environment 5
THER R —— IR AT, FEIESMNE . Session g LT RA T HA——BIN
KEFHD, A, Turn &R SERE I IE RIS IEIR o

Agent (‘model ) (_instructions )( tools )( version )
| AT

Environment sandbox credentials filesystem
| BT

Session (event log )( turns )( state )

4 2-1: PURAZ OB R G 2

2.2 API B2¥3 5iAiE
Managed Agents {ifi FfR#E REST APT + SSE ZE4E3R . FrfaigRimisl APT 25407\
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BRIE FiE Uity B 1% FA
Bl Agent  POST /v1/agents EX RGN AL TR
GIEEIFES  POST  /vi/agents/{id}/environnents BB A
@lE LT  POST  /vi/agents/{id}/sessions TEHER
KL B POST /v1/agents/{id}/sessions/{id}/ SSE FH0
messages
KL GET /vl/agents/{id}/sessions/{id} BIPRTS

#4 Kl APL N

2.3 SSE i
REWER . WIRLEIE Server-Sent Bvents iR o G415 KRB

=4 fi & AL HiENE
agent.text BRSO AR B (&)
agent.tool_use HEFIE TR THZ. 2%

agent.tool_result T HiR [a] 4521 PATER
agent.turn_complete AEp TR Token {ifi i 453
session.status_idle LEZS R CIN 35S R0 SN

session.error KRR B ME S

#5 SSE R

24RETIRE

Managed Agents $24t 8 KN E T H, IMAFRIR A agent_toolset 20260401 :
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2260 FEVDRPHAT Shell i 4> WM
read BEHOFE N AR
HRR:C st B s S XU
edit PR R g S PR
gtob AR IE B R AR XU
grep AFN A IENE %R AR XU
web_fetch AR 5T 2 Hh XU
UERSECSe ) =g IR

F#6 WNELH—NK

« WERA
WETRAEDHEASIT, RBR&ERAGEMMARREE . A € X TR E R E s if
1 ] 4 SRR A SR R R A BT R R

SKEERSY

2.5 A curl I£Z& API

TS RIGZHT, S curl Esz—F APLIRR B :
A% Agent

SHELL

curl -X POST https://api.anthropic.com/v1l/agents \

-H "x-api-key: $ANTHROPIC_API_KEY" \

-H "content-type: application/json" \

-d '{
"model": "claude-sonnet-4-6-20260401",
"instructions": "{RE— Python &zx. Ahx@EEE. ",
"tools": [{"type": "agent_toolset_20260401"}]

}_I



£ Environment

SHELL

curl -X POST https://api.anthropic.com/v1l/agents/$AGENT_ID/
environments \

-H "x-api-key: $ANTHROPIC_API_KEY" \

-H "content-type: application/json" \

-d '{}'

B3 Session I IATHE

SHELL

curl -N -X POST \
"https://api.anthropic.com/vl/agents/$AGENT_ID/sessions" \
-H "x-api-key: $ANTHROPIC_API_KEY" \
-H "content-type: application/json" \

-d 4
"environment_id": "'$ENV_ID'",
"messages": [{"role": "user", "content": "E—/MREHFEE"}]
}_I

Wi DA SSE g i FGR ], IR E BRI A -
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3.1 &/v\af H Agent

— AN i HLAY) Managed Agent HEEBE WSS : nodel il instructions, HA
Sl LR—R A AR ERIE.

il Agent ﬁUEH\iﬁ BIESE ZEHR

model + instructions b B v AE HBEN S SSE it

FRITE R
RER A

Bl 5 [ 3-1: Agent AR R I TLAS U T8

SEEER S
3.2 Python SDK . F
223 SDK
95 e R A
PYTHON quickstart.py

import anthropic



client = anthropic.Anthropic()

# Step 1: f& Agent

agent = client.agents.create(
model="claude-sonnet-4-6-20260401",
instructions="{FE— Python %Zx. AHXEZE. REEZEIZ

tools=[{"type": "agent_toolset_20260401"}],
)
print(f"Agent BIZERIN: {agent.id}")

# Step 2: €l Environment (fEE2%E)
env = client.agents.environments.create(agent_id=agent.id)
print (F"IERIERIN: {env.id}")

# Step 3: fI# Session FHEEHEE

session = client.agents.sessions.create(
agent_id=agent.id,
environment_id=env.id,

)

print (f"&i5¢EIN: {session.id}")

# Step 4: AXHE, 3EL SSE HHR
with client.agents.sessions.turn(
agent_id=agent.id,
session_id=session.id,
messages=[{
"role": "user",
"content": "E—A HTTP FR$ER, HEALEE GET #0 POST k"
51,
) as stream:
for event in stream:

if event.type = "agent.text":
print(event.text, end="", flush=True)

elif event.type = "agent.tool_use":
print(f"\n[TEigM: {event.tool}]")

elif event.type = "agent.turn_complete":
print(f"\n\n--- Token: {event.usage} --—-")

)
)
&
»
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B 7B TR FRTBLE S DR T H ST B % P T ——Agent SR
FIf 4. IRHesE 6 4T

PYTHON custom_tools.py

import anthropic, json

# EXHEXIE
calculator_tool = {
"type": "custom",
"name": "calculator",
"description": "HUITHFITE. ZIFMEFERINEAHEFZEE. ",
"input_schema": {
"type": "object",
"properties": {
"expression": {
"type": "string",
"description": "#FERZERK, M '2 + 3 x 4'"

}I

"required": ["expression"]
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38 60 FhYE: RIS —4 Managed Agent

# BRmLTERITES
def execute_tool(name: str, input: dict) — str:
if name = "calculator":
try:
# REHMITHERIER
allowed = set("0123456789+-x/.() ")
expr = input["expression"]
if all(c in allowed for c in expr):
return json.dumps({"result": eval(expr)})
return json.dumps({"error": "FRLMFRERX"})
except Exception as e:
return json.dumps({"error": str(e)})
return json.dumps({"error": f"XkE#:IE: {name}"})

\iFE

LR evalO AN FidR. EFERREET, JEMA ast.literal_evalO) BE FHE2EE (W0
sympy ), EGRARTDIEN KU -

KRENGE

o fi]7@—/> Managed Agent H 5= 5 4: Agent — Environment — Session — Message
— Parse

* Python SDK $2¢ 1 SSE fig#fr, #2{i Pythonic By iE A= D

* HEX T HIEE JSON Schema 5 L, W%/ it g7 3% Ml 45 R

* NELREDHHIT. BHEXLRER Fmiir— X &Rl R R e X 5

26
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HitE& o
4.1 SDK %2

450 Python SDK TypeScript SDK

gt pip install anthropic npm install \@anthropic-ai/sdk
R Pydantic 5% TypeScript 2k
L= & asyncio + aiohttp J5i A Promise
SSE figtht N E R ER A B Asynclterator
EHAYR BAEAHE. ML &L Web g4 CLI T.H

%7 SDK Xtk

T SDIC A% O J I “ BRBE A A RAR” . Python SDK I TypeScript SDK i JZ 4554 il J&
] —% REST API——EA I XA ANE T DI RE B w1 L M0 7E T 5 AE S B 7 3o Python
SDK fifi ji] Pydantic fizf7 i JAURHY , X RIRE FE R 2 (A 38 TSR I B3R s TypeScripe
SDK g i an i ARG A, RBBHRAED S B IHLRE L L, (HB A7 I A A sb
8 o

SDK 2243 [E— APl fmfhitse

Wi~ SDK LA [ f K 28 6 My HTTP k. EHINEL. fRAT SSE 4k
o $@2ﬁﬁ?i§§‘fﬁﬁﬂo Python SDK %ﬁtﬁﬁ*ﬂﬁ‘ﬁ%gﬁ [T (anthropic.Anthropic 5
anthropic.AsyncAnthropic), JF %34 AT LIARYE B R R #E ¥ ; TypeScript SDK RARFH, Fr
A TR pronise. 15 Nodejs By FHIRFFBA —3L

TMER#E

P~ SDK B3 Fr =MiliiE 3t Balflsh APL 4. HAs B F 3l DL ElE S0t
A7 MO K B S A FE ANTHROPIC _APT_KEY IASRAR i, SDK & B 3l it ll——3X bt T
T G B YRR B 24 VRS o FERFT AR . LA -env SCHEARI doteny EGE T, BE 75 {8
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RiRLEER

Python SDK #ffi H i A £5 M1k 7 B 5% 28 (M1 anthropic.APIStatusError) , W] DL i
e.status_code Fll e.body IRENFEAI(E S ; TypeScript SDK #fif 1 2RLI A AP1Error, (EAR FHAZES
ANJF)——TypeScript B i i) T F try/cateh Bl RAISF T (type guard) SR p4ERAEA
PRAFX L 22 AT B T4 5 O BRI S 22 4, U R TEAC T AR (429 §5iR) FIfk
ol (5xx £51R) B

bR : SDK ZHHEER

SDK A B E——E bk REST APL it . PgX— pifRE 2 24 SDK i3]
R, T DUEHE AT cort P APL BEATHER . SDK IR RS2 5] APT 4075
RHECH
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TG IT S A e G — 2 13— X" A B S VG ER - R[] 0 N e 7 A A ) R o
Agent JFRFTHE T X AMEB—AH R 8 prompt 7] B fil % A [8] i T H A P51 L 72 A AN 6] Y
SR o XA RE A IR IT 43 R AT B AR -

2 X T
Agent FFRIHAGEIRRE : 5 X Avene GREGHR + TIIE. FIIIHT AR ARHE
MEGERIAL . SEGIFLAR, XK EREL R prompt FEFEAI T RAMR, W
JEAEHGB S, — /MUY prompt B —— LA U LU % T B el
. ST T A" T BRI Agent B9 BER.

Prompt B{X%5

¥E Agent REGEH, RGHE/R (instructions) B ZMRN T FIRARTIG . ‘BHE T Agent FI{7H
5 T EL SRS AN XU o LI, prompt B 44 N R A P il AR ARAS—FEEST review
FASHIBER . K prompt SCAR ML SSARIG H1 40 B R, AR U I E T, X
FEAETREIN (Unp= Bl SiE %) Wiz 58K,
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HEFIR prompt EK G EAAE B (changelog) , ERBEBINIAMBILR . 24 Agent 17
BB AR, XA 10 R bR s or ) AR SR A R

R 72 1 SR B

Agent & AL EHERRA . RGN THECE =A4ERE . Managed Agents APL 57§ Agent
FONRIRAE B, BAEAHIT &, @ BSME Git BREFFTARCEA T . — AN AR
Wit s Agent BLEFHIE Sy JSON 5 YAML 30, 42525 b, CLERR [ ShHtE
E P YVEZR:

4.3 Min 5

WA A R Aoent FF 52 rh BLIRRAUBEAR . 165000 B\ — USRI 77 25 B i
B R (R TR U Agent 2RI TR ARIRBIL S o MRECT SRR 2
VR SFER . 7R DR EE B0 AR R 77 T

$—F: prid (TAELE:S)

T RALPREE Agent REEHONBA L B EVEALIT o 4 EMANSE, BN 24 3 5] m] i
HIEER o KRG A S BRI - BT g TRAINZ 4 B0l SCFR1E T A
BEARALH U APT A TR SHME . KEMEETh AR BERe.

R £ (LEITE)

B PR AR I “Agent RETRIET 58 B — M RARAESS "o KRBT RFEARIE ENE : AR
temperature (41 0). FEPLARH BRI TR 243 AR M — L8828 557) « BIESs
MRS (AR AP 7 IESE TR TR R = PR BT .

B=F: mEuwmlik (55 Agent &IF)

B s HRAE T SE B Y Agent JAER . ALAE L EOEM THRIAM . XRMRAEA R (HFEE
S¢ token) 21718 (FFEEAEME APLWARL) . Z5RAFEE . BIME: HHdE, Haisk
SR AR s fEH Haike SQRAALZEFT I SCESERMNTS 00 i a et
OES ACNITE 2 7 UN R

mbimEEE: MARAEFIE
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Agent PTG E B A S TH . IR R A A, o o
S EE ST AHES R E A f— KRB BN ERERIA. DR
21 B 2 P ) I B PR SR B o

h RAER

i 2] s ML A YIS TR 2 I AEELIE APT token o —ANASIIFR ) A MR £ 1 T BEAE— R N ™
ABARTCH B o BTE CL i B A H roken IR IR, 8 HII B 2hBkid & 5180

Agent REIAH TR BT K BRMAAEFEZAMREZ BV, E1LE4 Web b AR,
Agent B PR35 A AL S FEAHE A, AL SR BRI prompt fAR——iX i f5 45
PREINE 2%

AP| EHRETE

FER B BAE T env SUHAFAEBEEH . BLA - oitionore B IR THEER o T0UAAT R AR P PR 1 24 i
secrets manager (Y] AWS Secrets Manager. HashiCorp Vault) & & 88841 S48 5 )2
FAANHIERGCE D, AHIHER G, AHBTERRE T .

R R | 5 TR

Anthropic APT X &4 AP EARENNE FR R (RPM/TPM) o JF % PR30 B FCAELAIR, A2
PEETR BRI S R A TEBCHT Agent REENS, FREEHIE: JRRIFREL. HUOIHHI LY
token {5 IR I 5L T PR HEBA SR o — AN UL BR) RO A AR 25 7 g S B4 AR (token bucket)
PRI, ESfhA APL ) 429 Wi py o

B B I FEINE & MINE IR

e Haiku (fkpiAs)  Sonnet (54:%—%f)  Sonnet/ Opus
HHER _env SOt CI/CD 75 & Secrets Manager
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4.5 T B BIF 42
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agent-project/

— .env # API %45 (FE3E| git)

— pyproject.toml # IIEHEE

— src/

— __init__.py

— agent.py # Agent EX5fiE

— harness.py # #sHEES (SSE AMIETEIR)
— tools/

__init__.py
registry.py # TEEMESE
custom.py # BENXIESH
— memory/
— __init__.py
L— store.py # iRiZ7EfE
— tests/
L test_agent.py
— README.md

4.6 FIRXTT

PYTHON

import json, sys
from datetime import datetime

class SSELogger:
"ERETE SSE BEEIXM, HEBESH

def __init__(self, log_file="sse_events.jsonl"):
self.f = open(log_file, "a")

debug_logger.py



H4T RS T R4k

def log(self, event):
record = {
"time": datetime.now().isoformat(),
"type": event.type,
"data": getattr(event, "text", None)
or getattr(event, "tool", None)
or str(event),
¥
self.f.write(json.dumps(record, ensure_ascii=False) + "\n")
self.f.flush()

def close(self):
self.f.close()
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o PR PR R R N SR BRSO O B B SRR prompt A ZANYERE

o BRUETN H 454 agent 58 X+ harness #iff. tools T.H. memory ig{Z

* JSONL #4513 SSE it i A 0 ik B




ZIL L

RN Managed Agents FJFLR M X . <6 LTH. %42



R
o
il

Agent & X 5 iR 7= #l

Agent HRCEMRL, RGN TR JRAAS 2L 50 5 SR %
22l o



Agent & X 5 B A 56

d\

it

S.1 Agent e B E

7 Managed Agent Ze4 1, Agent [l A E—BLH HISCA, T2 — NS5 L E X 5 .
THMUMZOEZHS: #75 (model). $§4 (instructions)., T.H (tools) FIFfIEHELE
(environment), FURICPIN R 2 FIIKR . RBH RN Agent {53

1B 3 SR %
RERLRE Agent B RIN", HE T EREBAE ST LRR. ASFIERLLEMEHPRBE . i 3 LI K
A Z NAAFTEAA o B B O SR AT 55 DU PE—— AN BB . T TR 4T
=E s &RAR R

Opus4.6  IRimifedl, WERE  EREMBOH EEHE &

Sonnet 4.6 IJHFYERE, PRIE IS HH ik B HTEE H

Haiku 45 ARHRWIRL, REA fj A SOPFE R i

F9 AR

A LB SR L) — i R G R A PR A TR T Hlaiku 255 K116 36455 i
. i Sonne JbFK % F 4 T, SUZEI S 2IE ARG LU A AT Opus. 3552
AL R0 T LGRSO I L 4R A1 60% DL o

FCE RIS

Agent 5E A b — B I B o X WA B ROZ B N RRA ], Zead B d 4, I
it CI/CD E N E——i g AR 13 Terraform it B 5f Kubernetes J8—FE,

XA ELE RIS (Configuration as Code) FFEMF K ZA LPRIFAL. H5—, RIIE M
P s BEK Agent f7 98 (L AR REIB BR B RAA R BC EAR B . 55—, W RBIME:: 45 EAH IR AL,
PRA] DAEEARAM IR Hh B SE A [ ) Agento 5=, RIHT{bEE: FBAHEAT AR T DL &
Agent FIRE I FRLIREEAE, WAL E RAEREfLA27

B Agent fMERIER
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— A SEEEH) Agent TE SCHT PUANAS RT SR A R AL

« Bl (Model) : piEHfERLRE S EFR——HRERE IR

* $§4 (Instructions) : & T AUH—MEM 4. Nt 4

* TH (Tools) : WXF473lIRE SI——HRE 54N AN 22 B.

* I5E (Environment) : 22y LR C——FEA 2544 TAE

BRAMEM —ADBER, Agent I AR BTN . BB AHHS. B’
JET —ARAMBBE I EM A 25 354WA TR, RS TS R
AR T H

AT R

Agent 5 L — HARA S WIR IR ZERE NS & SR b, IERRI ik 2 e —
ASBRRAS , A RAS BT RAS o XA B BRI 75 260k, SER A R G 5
VERZEA ——FRAPRAE 5.3 TIPR4RIT

52 RGIRRIIETHEHELR

UL Agent BRI, IR ARGEHR/R (instructions) LAEEH PULINE s —4F
Y RGP /R AR A B A IR R R 47, TRAS B E CE RIS R )~ L5
Fik i

AT ARGIRTMMER
RGN PR HHEE T Agent BRI SEME . 30 RIFLIRAY Agent jifg— M ECAH B LR

TG L—— Ml T REAREE A, (BRI b it 2o FEA IR, “AS AT B 45
RAER

Claude Code ) RGEH 1L 60,000 4 token, XARMIRM . ELIHTRIEN, K
e LT Claude Code FEAERIZ 5 T WL AMAT Ao KA IFREAT—ADFL: W FEAM
Agent RGE, RGEHERH TSN R AR A L o

o HEHE SR

St KRELE, MBS —NRERRIU4EES : MA@ g (Role). g8 i A
(Capability) . 25 54 (Constraint ) F1%y H A% 2, (Format) o, 4N 4 BE fif pe— 2005 5 1Y) 0] J31
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HRE ol 18] 8 BRERER

fifa (Role) Foeife? [l 25 XA ARG, I T e b I T I
/) (Capability) et 42 B AR, EAL R
Z) (Constraint)  FAREMAT 42 MURHRAE 2 XU

kgl (Format) — FRAnfif ke A2, RGN R
10 RGfeRIU4EREZR

E—4: ABEM
A4 TE L AMUARE “fAe— A~ XXX XAE R 18] B 75 o B AT Sk 1 5 (IR f 2 e
SRR ) TR (R 23T 8D FOVasE KUk (Ranfer 5 1 530

U ) A €58 f 2 BT 2 IR “PR2&—A Python %R AELT . A EBRA B
e Web JF R L RIBRERIFA LK IR 10 FLH [ Python 5k TR, £7E
T riIEk Web [R55IF % . #47 FastAPT Hil SQLAlchemy” gt #54 —— B [l IR R 5E T HA
B ZHRTANE AL TT A o

HIH: REBR
BETASRSE SLT Agent YT AV, &G HHLPI M TELIE A, TRHIE Agent fERS 5%
A IES K.

SBEAET XA RO AT . — AR Agent RN TFAK G5 5547 (A3 1.
BT B RIHE Buo. REUUPEREOLILS . IR R SRR R (1
SRUE) . R SERNAE ) RITITT) o 3RS M) Agent FETTRPEL AR I E 53 L
HER

E=HE: YREMN

LIS A RAATR AL WML (B L2 MBI . X T Agent FREMF
Lv BRI 4 A RAEREN LT A 20

h ARFHH=DER

o BELH: AAXPRREE BN . BN KIEAEHAT oo o /7 REAEI env AT

o BRLR BRI S E AT Bl - U S A o 51 4 BRI B 87 commit [ A3 amend”

o FARLR: LERFE SR T A BRI o G0 RS I B SRR L 7 BE IR IE
)il”
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s E LT Agent BYRIKTT 3o X FMSLBATH Agent, AT AR B A0 B 2R
T AR TR E R4 Agent, iy HiAg R4 B 25 (LA —ISON, XML g
FEEMIARICIE 5 o

AR — B P R B R WA~ Agent f7IF5R 5] JSON, A7 I} i [5]
Markdown, i 33X A H AR R AL B TR 00 , X BEHEIN T 52 2%k . D T Hh 6
HT RETE -

%2 Claude Code B R GIRRE

Claude Code f) 60K+ token ZRZGEHERILAS NG T PULEHEZR :

s At ESCATFRER AL R T, HAa ARG BE AN A= iiae

* B8y A TEHAWH LA (Read, Edit, Bash, Grep &) K HAH Y5

o PR BOASKRANIN, R git AL SCHFERAERR S i LTESE

o k&3 BB N S5 ——e . FTED. R RS

AR Z LN K . & B4 Claude Code ZAMB A7 AR L HE « FRH Agent
A BB FF 2 60K token, [HPUZEHESR I 4544238 1Y -

5.3 IRAHEH| 5 R MHA %

YERAR T Agent L EBIA RAHUR TRL IR, F— A XHITHRE : 4 Agent B HH
I, AT R ELEAT 2 T A

AR 7S A< AT 35 [ )

BORS: RATATEERED

Agent I YA ORI BERTRAS . FLISA A AT 45 . 5 BRAY Session £ (pin) B0
i Agent BiA—— BIBEUREHT T Agent 58 X, IEZEBATHOL IR IA A IF A . X
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Hoth LR A TR R B B> % RRsRE— AN R Agent EZERI 2 T
A KEREDEE . XA TR A turn, FEEOH4 b ANSARAEII ) T T
Agent 1] 2 SeHE R —— LU0 T AT RS 20— IEFEEAT IR 2 7 S AR 2 B R T
Mo WA ISR 4, 2l PRI A 4. S5 RR —HIRAL.

R M T2 PR B — Bk 3 JBE ) 5 T A R T A A5
Tt Docker i EMER AR FAEH . Git commic — H AR AL RS,

2 L Eg

Agent g4 Z F* Session, jfif§ Docker BifR 2 T4 g IRAT LAREIS MR EEE GHhcA) |
HEZE TS (HERETE) J5RME R E S AR GiR . BERHCA . /R 2a3h

2By

— /NI o

Session E E#LH|

R A)EE—A™ Session I}, RLESICTEUITH Agent BIANS, FFWs X AN MA“[E 27 81%
Session o MG, Joit Agent 285 T 4/ DIRFEHT, X Session & F| UL B i A HR
A HRAR

Agent vi Session A Agent v2 Session B
WG A pinned to vl ik e ovan pinned to v2
6 5-1: Session [& 5E F] Agent i 4~
XAHUH A SE R AR AT DU O HEE AR Agent € S, TIASLHHLG “BIR” IEFEIZT 7 H
Freiil o B ST Y Sessiono Xf T IEEHFTE AR S HE XA AL R UL, A1)
PRI R SR — 2L

R &R IZH
TEZ NYMERIFREEH, BT & 3 0T BE R B SRl — AN Agent fl) & X - Managed Agent API
A AR I & #58]  (Optimistic Concurrency Control) AN X Fh 5,

IR R IR0 BB R R B RA S A (BFESR NG A" A4 Agent JRAHRA
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BT WARAE (BRI CEAERZ AR T ), APL 2AELE R AR IF IR Bl i SR 5%
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SR IEARK ERSE
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BEBNEL  AEehrefd, REESENE SRR, TUER
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AR ORI . WRIA NG I G EHHR AL, U ASHA N5 1 B\ 1418 5 PR e an g Ab 2 o
K5 Git fbBE I op R BB e & — B

PP RRAAZE FIERGR R T —AN BN ES: WREE Jy. O IHRRAS K AFAE . IR A
() Agent BRI, {RAT LASE APAN i — AN BT IHRRAR BT Session, {EJ = [ 5] E—/MaE
BN TAEBIRRA o X0 T AE =P A AT S 2 R E 2

SKEERSY

5.4 RYEHRIRSLAR

T ARG RS T A0 U AEREZR R T 2 PR R GEER R o TE RN R ——
. BETT LTRSS A 4 R T 20

PYTHON

SYSTEM_PROMPT = "™
# A
{RE—NE% Python ST,

# BE
- WEXEFZ Python A (FastAPI, SQLAlchemy)
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- %1t REST API ##43EE schema
- RS BT FNEE ALK

# 493

- DR (ERIAELEMR
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- NMERA2RTE

- BREEBEINETEIRE

# X

- AL RTERIETT

- GEVER import iEA)
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A 425 ]
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BIRES

6.1 @it

G RBAFHITIREE A — AR S B3 : BT AR RIS 1 o TF 235 'S AR B AR,
RIFIRERIG—E P WA ANFIEK . H AL Agent RGHTHE T IX MR Agent FIFRED
ATREH LLM SCifApR, T REVE AL MORTIULH) THRALE . AT REFEALTIL A - i A g4
AEANIH; (Prompe Injection) 5| SHATERERE. FERXFIERT, PUTHTEM 28R
WA AE AT He 18] “BRINAEAE

Environment SEHL T — AN SR 202 I - FEUEAR A IEN DA o Agent RS TERE 2
WAt BEYIRIY RS A EDRSMR, B aEAN.

EIETF % (API Keys ) ( OAuth Tokens )( SSH Keys )
| RAETEN

DR Xt FgwE ) (mERs ) (e
| THEPAT

Agent {£ 73 bash ) (read/write ) ( web_fetch

7 6-1: FEUEANE IR —— I TN DDA
X R AZ O TR B8 B b 22423559 (Blast Radius Containment) , BIfili Agent #3403 58
S —— @ R O E R R TE N LE LLM BT en -rf / BEEIR BT BH——
WP HEBR BN TEIDAE N IR YRS RS HM - BB DL AR TE SN Y AR IIE

A FEM o

2O &/MURBT
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S P B 22 A Rg—— PR R LLM AR ARG A b AT By . R TCEETE
BTHI e R A E M 4o F/MUBRIEME— 7T SE ) 222 7
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. P-BE Al ] Mount Namespace £ R 44 ANV 61 i AL I ST RGEMLIE . Agent
BIHY /workspace SEFR_FAE—NREES MRS . H1E ERE SO RSS2 .

B, L FE M OverlayFS (FhISCiFRSE) KR, OverlayFS fg—A4>
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BB WRANEILE

ENIFE
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DATABASE_URL) , Agent fXfiiE T os.environ JS2H. SCAFHERIE NFHAEIES N TDHE N IR & %
& (0 /run/secrets/api_key), Agent fRAEDiE T LA EBGRE o
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6.5 R R ARILL
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A3z, MRS R (2125 2Z280) FBSMIALEITE (B4 VM Z) SMB 2
TITHS) -

gVisor J& Google JF &R N, 1EA Agent fUR% 5 15 EN I 10 b ] Z2E0R
GEEM . EATE SRR, (Bt T A Emp bR R . TERETT 4R P E R S
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JRBLPTIER . WAFTFEER /AN JRIBRAET A WA R, X RGP SR AR Gl
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A TR ] [EEsaE HIRFTHH ERnE
Docker 68 W% B (AHIER) i S8 Agent HifT
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6.6 BLEINE

PYTHON

env = client.agents.environments.create(
agent_id=agent.id,
# TEXHEDFE
files=[
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{"path": "/workspace/config.yaml", "content": "db_host:
localhost"},
{"path": "/workspace/schema.sql", "content":
open("schema.sql").read()},
1,
# FDEBTETEEA (FHEELTEN)
credentials=[
{"type": "env_var", "name": "DATABASE_URL", "value":
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I
)
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7.6 SERE

PYTHON

# EINEESICHE Session

session = client.agents.sessions.retrieve(
agent_id=agent.id,
session_id="session_01H3X..."

# YREERHE
with client.agents.sessions.turn(
agent_id=agent.id,
session_id=session.id,
messages=[{"role": "user", "content": "#k& EXHITIE"}],
) as stream:
for event in stream:
if event.type = "agent.text":
print(event.text, end="")
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SHEIT RN
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B AT 44 file_path, search_pattern argl, input, data
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isConcurrencySafe i B SEHLIE & # hl——22 4 T H (U read. glob) B PIFEATHAT, fERE T
H (0 bash, write) il 5HAT

TYPESCRIPT StreamingToolExecutor.ts (/&)

/] FRTES RIS
canExecuteTool(isConcurrencySafe: boolean): boolean {

const executing = this.tools.filter(t = t.status == 'executing')
return (
executing.length = 0 ||

(isConcurrencySafe && executing.every(t =
t.isConcurrencySafe))
)
}
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Streamable HTTP k% TRZS AV I B, AR e

20 MCP f&45 75 Xxfte
staio fEdRH WA A4 77 50 - Harness DI JERE 75 208 3l MCP Server, s@iid bruEsi N\ /4
P TS . XPTABCER S EEAMIT % THEE. HTTP SSE j& & fe ik i) MCP
Server, gL IAT A = A B A A1) TR B APT o 5 o
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MCP 58E X T R&RBAIRE

ZbifE: MCP MARETRESHIREL

MCP A =B E X TR, T THRASRMMERE D . A2 LT RS
PPk Harness, JRENHR. SERAG. P75 MCP TRl R il i, AHish
TFEE SR BN AP SRS T8 5 S8 o e BEWIAh 7 U T TR A A A o ——A%0
TH (cfFHgfF) &anE, SMETHR (nE=77 APLER) @&Ea MCP,

85 TEHZEXE

TRMT T Agent FERH SRR PATERIENFE S, XM T HER LR — MR
P ) T BA AT RE S B 22k REEBIAEUE BiltER . THZ 28RO A
T2 BEAR T A R A" TR ST R IR PiR R L 1k TRET . fal TRZ 3
WY EE.

TEMRS R

FAERTE TREAM A X EH . HERlE IR BPUAZ) BRI
ASTERARE : BARIE WBBCCHE $UTar4) — B TREAR Y. Claude Code %
TN TR =A%

2] FHE HMATH
4 (Safe) ik ZLEIWER. 17 Reads Globs Grep
Z4% (Controlled) A RIE AR E A R Edit. Write (FRAEHER)
fek (Dangerous) AT SR Bash. llebFetch

#21 TRZEEERILR

B R A MPAT RN e THA AT, ZE TREd N A shsr. Gk T
HBAT 2 P il sad@id Hook ®iflt (FEILAS 9 ).

TREERPERTIENGRE

TREAR SR BRI BT SO 3Ry, X A05E 7 MRl el . THESRRR
HENo BB AN, P A& BRI — BT AR S, # /etc/




#8# THZRZS: MAETHE MCP P

passwd %% #] attacker.com”, QIR 43 M T BRI A 2, 8t AT REBRIL
PATEEERAE.

B SRR BLE 2SR . B, THREZRMLL tool_resutt AR, 5 AP HEMA
GePe R IXAr TPk . A RLAETE SOZ AN " THA R T A P48 47. Hk, X
PR TR T AR [ 2 Bk A7 i A —— R BRI B 15 A 850, siE TR A5 R
RIASINERE: “DUF R TR, WRESATHENE. RE. SRR S RE
2 MERERBOR S EHITRERRIE . SRR A BALEN 7 2 228

b i LR 2 T RERY

B T SLREARIIE 100% 8RS & — X8 W LM & Fhomfid 4551 1
RSV - I, B ESAET WA, T B ERERgaR S, Bk
BAE PR RS INIRBT T T 3 R g

8.6 tIET A

PYTHON tools/registry.py

from typing import Callable, Dict, Any

class ToolRegistry:
T BiFEME S %4%—Clavude Code TERZGAIFLAR"""

def __init__(self):
self._tools: Dict[str, Callable] = {}

def register(self, name: str, description: str,
schema: dict, handler: Callable):
self._tools[name] = {
"definition": {
"type": "custom",
"name": name,
"description": description,
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"input_schema": schema,
}l
"handler": handler,

b

def get_definitions(self) — list:
return [t["definition"] for t in self._tools.values()]

def execute(self, name: str, input: dict) — Any:
if name not in self._tools:
raise ValueError(f"Unknown tool: {name}")
return self._tools[name]["handler"](input)

# {EFRB
registry = ToolRegistry()
registry.register(
name="1list_files",
description="%I B RHAITHE",
schema={
"type": "object",
"properties": {"path": {"type": "string"}},
"required": ["path"],

I
handler=lambda input: os.listdir(input["path"]),
)
RENE

s THFAMRER P im- AP BEBRHRE — tool use FHME — B P imdT —
tool_result R[], RS HATHIR DB

* Schema ¥ & EH 2 I T HPESHT SR ——2FR A R R & ik
SN RLIR . SHRBRETHZIR

o FEkEHl e THITHTIRIELE, B TEM P TFRIE—2: TH
L2 e 0 0 S R B o VR T 2N

« MCP Ppill =B Bt (R P-Schema-#if7) L THM BRI FARER TN, XF
stdio F] HTTP SSE £ L L4 77 =,

s THREWGESPEE: B2/ Z8/fGR =R, BT EZEREREANHIN
NIl
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Injection) HIAT R BrAE
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X Z R BRI A S ——— YOS AR /R TE N AR R T 55 5% T A i
W Yl B el fE R TE TSR] Agent BITT 0, SRJGFIH Agent EA BIRLER R 27 ik s
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B AELY R TTRE M Agent LB — M &8 R 55 =07 (OB . TERE
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Shell iy &) TR XAEHIE LR, e C e e A B S A2 .

9.2 Agent gififptEE

TRPEA R AR, EET ARGV R LT . Agent RITHY BUMME R L 1% 58
Web 7 FIE 2432 . H 0 LLM BER: RGN —— ST HIK .t e BGE A 1
T LA A A AN RN o

%OBEE: Agent lEEAR

EGRAFEEL R EN: HPRARTE, RGENETE. Agent RGHIEILN
FHEE I TP RAHNAE, (A THRE AR COFA A W BTEdE. APT i
P7) JEANTIEEIAMEREN T LLM A% B (0 W o A2 S8 TSR o P Py R
ATELRAE" IR Agent 222 ARA BB -

Agent 22 4 ] e ) 5 B0 1) B A4 -

4SRN (Indirect Prompt Injection) o X Agent RGEf HAF I 775 W
WEANEEE Agent X, TMHRKGEIE S MAE] Agent Sl i A rp—— AU HRE
PIGTA A SORISCAS APLIR. . 24 Agent SRIRGX B4 4 OO B30, BSR4
AP Agent BJRSEAT R MIEEANZ T LUER: . EE D EFM T Agent %0 H)
RE ST —— IR EEH ARG BRI AT 3o BB E NTEIRTE Agent WaZ X 73 “ W 1% 3%
IR B A0 BRI R A7, T AP 24 B LLM 2R A4 F) 55 Ao

{RIANRBELY L (Confused Deputy) . Agent 38 1147 L T SEBr s A B AUR—E
AT A SO BUTERE A T APL. BGEE B HIN Agent FPFIERE
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THEEY . Agent i MCP HGEBIIR = TRAS TR LEEN, SHHb
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Agent {5 T FUE W HUHCRIFHLAN A DI LT SO . Bkt se i T
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9.3 Z EIIRIRE

BT B 2 5 b ATE R Claude Code QI 7EZR A4 2 T A4 BT 0 o HLAZ O — A IY
J2 328 HE A PR SR L) —— & — R RSB £, AR — 2 #8T LU B AL fE R B
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N

BB PreToolUse Hook %
| AR
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| e

U= A PXEHIA
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BB BAHMILAC . X R R E TR R . MU E EEA U —2 R
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HUN 455§ glob BERIURL, XA AHEFRLA 7T DL 1R sashCon -n ) BHEALALILR
RBEAARS E SRR I A & T R RIS A0 Shell . SFIELRERE AL e/
BUR N1 Agent %4 rh i) BLEREL

S5 Hook 2. WIRMEHUNNH IBHITAL, Pedes fi4; PreToolUse Hook.
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B EIEATAE Agent (“INH— 3 LLM B, R BHIREE AR,
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AR ST PSR COEIRCCHE) EET, 8 R lE MR SCH) THEE T
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TEOIGIE (L 0 %4 BT LU A& P T VERTBRAE
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HEPRIIA) B RATEAET RN (False negative, BIRLAT 7 fMARME) .

i&itEN: Default Deny (BkiAiE4)

O 2 A 2R R AR A D ) S R TN A 24— R A A g MUY 7 2 s B A R —
BAE, EMASPIIT X EHEGEHMATFR I BN AR B STE A X EL . 76
Agent Z24rr, BRINEASRME— S BRAERE, B Agent W] REA H ) T R4 23 1]
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PS03 AR
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2 RARAEN PEREN A FUR B 516 2 MR E —UGE & KOG BR S ThR
ot IRABRIEIH N B R 3o X 5 SQLIENAE R 2 AR : SQL HEAF I “SQL
AR R N TR AE " B BREE s SRR TE A B R e 4R A MR B R L R —
A B TRSCHE B R R

SERTEN I A PR

HAZTEN (Direct Injection) o B0 EHEFE S Agent G PR AN ERIES . iXIE8#
RGN P LRI G “BIIRZ BT TATES . BERITL T 47 B
TENAD A Z B8, A AR IR BB —H P SN o BUR LM B280hiX 38
Yk AT T B AR TT o

4N (Indirect Injection) o I 440 AR Sk N Agent 2 AbFH R SMERELHfE Hh——
SEANAS WA THIREE . X2 Agent ZRGEHIGAY L Z G, R Agent BAZ L
U (ERRAE T AR BE A B . T X 20 “ B2 WY A IR P9 5 0 B Y R 4R & AT
F DA 08 LML SR 33 A AR L R Y o

h At 2ARRIEN S EUARRR

PEARTE N AR AR J R 7E T 244 i LLM ZEA4 1) 5 R - AR R — A B RS 1 AR R 58
B FISMIRECRE , i Z BEAFU 15 4/ BUHR R B AL o X AS RN E AR BRI T
EHEA Transformer ZEIY I GEAPERENE . BRI BA AT B —BOR AT A S8 2R RIEA

THOF X — S5k . AR A SR L6 5R T “ONAR 8  BLS—— R 2 AN 2 RS B
FE AN TE 577 81t

AL (Input Sanitization) o FEAMIREHEREN Agent B EFICZ R, XHH AT HiAL
o B PR SO REBARRE 5 & B, ARICERAIR BERTE BT f N TEUEARE 52 265
IR (BOEBEAERTE AR TORRAY) . {E0r LU w2t 0 T

firti Bk (Output Validation) o fi Agent $hf7 THYAZ AT, A HAm HUE B & 7
B ldn, 2R Agent IEYEAMFRAFGHAAESS . EAMIZRRZR LM KIE R, i
HY B IE i 1 BR A Agent 47 F) 6 B i BBl R AR T B2 o

KR53 (Privilege Separation) o JX g F A7 AL GEAGVERT 8o K Agent FRIAFR BR i 7E
SEIY HIAESS BTl 5 MR /NS o BV Agent FEE N4, A FRAALFR L FR i 1 B0k 34 g
HERA T o Claude Code f) U JEAT RASE AL A0 REAN BR 3 B A S B o
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9.5 Hook &%

Hook R4 Claude Code % R[5 A R ipi RIGHIY JE K. "B FVFH 7 HE Agent A fir fH
SR R BT RTEN HE G X LB A T7E Agent BEREZ Ab, 32 LLM Y], 41
AEPARIRENF M o

LS Hook fi& &4

Hook [IA% 022 2 3 TE THUTRR S « Hook JHIA /e R 45 R BT, A&
LLM (g R s AB . XN BIFE Agent F 58 242, Bl MIEHksed Hook [
KA H——I 04 Hook RYE Agent PRSI Ao JXF“{A ST 41 BRI 8 v Hook
B USRARTEN B A R0 o

Hook RZEAF AN GHFRA, B35 T Agent 52 HFK) 58 B A iy J5 391 -
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=4 fih % B 4L Rig
PreToolUse THPTH L/ EERE R R
PostToollse T HHITR GNP
UserPromptSubmit FH P A8 R L TPNG R
stop Agent {2 |- TE AR
SessionStart LA brtatt

224 Hook Zgf:2k7

Hook 55 FRASH 2 [ i B R FRM W« 7EDYEABR YL rfr, Hook fii 755 — )2
—TERRSHNZ JG ML 43R5 2 i o XML E R BHRA B A SR ALPE 5
EWPR (B AR B4R AE) . Hook AbFR T ZBNAR AW, LR (FRER & Hik
SRR R SCIERAE) , T ML 43 s AL IR AR H PSR O DU B 2 PR 5 3R PR 484 )

Hook HJiRHHfi5 (exit code) HE T HXALFR IR exit(0) FamlfT (AL
WARHHE, GREELELRE ) ; exit(2) RREEEIF M A B/REIRG B« XPPs i Hook
B DUAE R 5 P (8 ——& T DABH AR AT 454, (H A RBSEI o S22 BAS A o s il it v 45
fEo XFPHABCE . AREBUL M BT 5 BUBR 4k HOgi AN ) J5 ) — ik AH 7K

FESCBRU . Hook 6 WLAALA BIK AL : % 42— PostToolUse Hook iR
ATHEAMBESMNRHERS: A M——PreToolUse Hook X H2NFFHALIAR, & XU
PRAETR ST R FRBEIRI—PreToolUse Hook £28A] BRAS A F= IR A 1k
A5 SessionStart Hook ##5 API i, Stop Hook 3RS YRS 1 ) %% I T4 #E

! Hook By{EERIR

Hook JHIAA By B AT 5 FL P AR B RS FR——E T LS S0 T am s DTl pgs.
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9.6 /HE &£ Hook

PYTHON hooks/security_audit.py
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#!/usr/bin/env python3
"""PpreToolUse Hook : #Z#HEAI bash GH"""
import json, sys, re

DANGEROUS_PATTERNS = [

r'\brm\s+-rf\b"', # 1BIIMIER
r'\bcurl\b.*\|\sxbash', # BEEHIT
r'\bchmod\s+777\b", # T ERR
r'\bsudo\b', # R
r'>\sx/etc/"', # BERGEXH

def check_command(cmd: str) — bool:
return any(re.search(p, cmd) for p in DANGEROUS_PATTERNS)

if _name_ = "__main__":
event = json.loads(sys.stdin.read())
if event.get("tool_name") = "bash":
cmd = event.get("input", {}).get("command", "")

if check_command(cmd):
print(f"BLOCKED: fE#<4 [{cmd[:50]1}...1",
file=sys.stderr)
sys.exit(2) # exit(2) = E#HHIETRER
sys.exit(0) # exit(0) = 4T

O &

MCP T HIKIMEA] atways_ask BRI ——RH R BT ZH P ik XRABAZH
ZRWE: B2 TRAN A IEE.

KRENGE

* Agent 224 54fi LLM 224 AR i X fll——Agent BEHUATESLHBRAE, — IR
AT B3 AN AT 3 2R

* Agent [ llh = KR BUMZEA] : JERTEN Btk #s 58 PO A =F e s EGh

o EHER/REANA Agent SRR B, A TRGR B A A EEHERIL Agent
79



HOwE MRER4E: ZREER

o SEARTE RGBT O TR MRS : fm A\TE V. FwhgeiE AR B SRR E
WHEHET

Claude Code SZHPY Z3f FEALFR : MU — Hook — 732K g% — F ik, BRIMELE
BUBRAEAL - Agent [A] FUBCANHY , B 1@ 13 B T Agent ZEid R

Hook R ZEHRMEIAT R B I FAF KB 2 & R A, A3 LLM 5 4fi]

MCP T HERIA always_ask——25 =77 3 B fF(E:
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2. ATHTEY Agent RS,
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10.1 M Scaling Managed Agents ji iz

Anthropic 7E “Scaling Managed Agents: Decoupling the brain from the hands” — X HpHgEH T
—ANREEFSE : Agent RGEHT AT SRS AL LLM A&, i 7 Harness——JfA~ 4 LLM
i AL I B ST AR

et Agent HEARHE LIM JB PR T BT SR 2l — b RRrh . A5 =

i8] & E3) IZES
REAT IS PERER B = REER KAESS (BUNE) JLPASHTRE
WA 4 Agent i —& T HIFE JEASEE Agent B MEHE K
LA H TR RS AR AL BUGSUR Sy iR VEE vo)
25 BHEEHMI =IO
Harness #30Mf g T 0 Z SR BEIME——HF Session (IRZX). Harness (24#). Sandbox
(BAT) 3B MSE A, & 8BS

10.2 ZAHEMLRE

Session (= %
A7)

Append-only ) ( FRAEE ) ( #HRIL7FfE

1 SSE 3

Harness (Fik
BiBig)

RHHEIR ) —TERE - (RRAK

I LRIEM / 4521

Sandbox ( g
BHITINE)

Docker B#H ) ( X#HR4g ) ( MERS

11 10-1: Harness =204 jg el 4k A7y

A AR BT
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Session =E4HZE (EventLog)

Session J&—> append-only B S35 o A LLM AL CAS PR TR AR5 R
A — A A BINE] H B o Session RS A PATAEMEH—E U T2 T
4] HBSER

R AR CGUBIAMEEO AT (FEfE ) T L (A i %]
A EEERRE) .

Harness = ik 75 4mE S

Harness J32H) Session H, BE T 44730 EA LLM RECT 484, ok
PAT THIFK LR T [E] Session, Harness AFFAAEM A MRS —E B2 A\ ok

B Session HiE,

XEWRE Harness W LIFHIS AR E)E. EETBE D —a0EE, HREHERPERR
Session [ & B AT P52 21 i 5 Al FRAR 2 o

Sandbox = B ITINE

Sandbox & T. R SLPRHAT T — 0 RGcHAE. RIBHRIFIETT MZIERE.
Sandbox 5 Harness 2 )18 i BHAf 32 L 8 {5 . —4> Harness 1] D) i%E3R:42 4~ Sandbox
(BUTARBAE TH), —A4> Sandbox t 7] LIk45 % 4> Agent Session,

10.3 Sprint Contract &3

FESERRETH, — > Agent L4 T AERHIREUNIE . AFTYEUTEL K B0 035 e o (R T e
22 B Sprint Contract,
Sprint Contract J§—HE4 4R %4 Sprint, 45/ Sprint — A4 RLATHIT

e

Claim: Harness j52JK Session, FRARMRFTHERE, “AG" T —HLAFHITHI LI,

Execute: Harness IXzf LLM + T H#f7 1~N 4~ Turn, &4~ Turn ff) 55252 0E

N Session,

Checkpoint: Sprint Z5 9}, Harness ¥4-3E B4 25 N Session VE MG &,

Yield: Harness B& . ~— Sprint ] D) By [7]—4> Harness S22k %E, 0]

PAHT 437 R SE 44
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=R

Sprint Contract [k HE A : &4 Sprint FRETEZEN . b A4 R F b (&8I
BEREAA . HI P E5) . UFE MR Y Checkpoint BT A48T —A> Sprint BIA] o XA
{4 Session PhdfifE append-only [,

10.4 Claude Code gy Harness sLik

Claude Code ZXEpi— Harness SZHl ., BIREZTEARAM (i Managed Agents
APT) B HIRH) SESERTL T =50 8

Harness 14 Claude Code =31 KHETH
Session JSONL fiEHEXXMH  *.jsonl FE ~/.claude/projects/
Harness TR + Agent fFIR src/core/
Sandbox A Shell + X RSE src/tools/BashTool/

2626 Claude Code [t = 20 {4 mie i

2 Claude Code JB3)—4" Fork F Agent IIif (i@t AgentTool), BLfn BAIE T — /)
Harness S24§i], {HILZE[F] —A4> Sandbox (AXHISAF R SE) o T Agent HA ALK Session (X
W TS0, ATRIMSZIETT SLRIS KSR ——iX IE S Harness fi#i 0 7 o

S ERS

10.5 sSEI — > Mini-Harness

1EFATH Python SEBL—ANfr/MHE S8 B HY) Harness, (RBL =21 153 B A% 0 B AR -

PYTHON mini_harness.py

Mini-Harness: =49 B8/
- Session: append-only JSON 3§
- Harness: EIRZRBETEIR



#1038 Harness 0405 ABHANI 50T

- Sandbox: TEHITE

import json, time, anthropic
from pathlib import Path
from typing import Any

# — Session: Append-only E#HE —
class Session:
def __init__(self, path: str):
self.path = Path(path)
self.path.touch(exist_ok=True)

def append(self, event: dict):
" LGEM, ettt
event["ts"] = time.time()
with open(self.path, "a") as f:
f.write(json.dumps(event, ensure_ascii=False) + "\n")

def replay(self) — list[dict]:
"B IES, ERRKRE
events = []
for line in self.path.read_text().splitlines():
if line.strip():
events.append(json.loads(line))
return events

def to_messages(self) — list[dict]:
"SEMAERER A Claude API messages"™"
messages = []
for ev in self.replay():

if ev["type"] = "user":
messages.append({"role": "user", "content":
ev["text"1})
elif ev["type"] = "assistant":
messages.append({"role": "assistant", "content":
ev["content"]})
elif ev["type"] = "tool_result":
messages.append({
"role": "user",

"content": [{"type": "tool_result",
"tool_use_id": ev["tool_use_id"],
"content": ev["output"]}]
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B

return messages

# — Sandbox: LEHITIE —
class Sandbox:

def

def

def

__init__(self, tools_config: list[dict]):
self.tools = {t["name"]: t for t in tools_config}
self.handlers = {}

register(self, name: str, handler):
self.handlers[name] = handler

execute(self, name: str, input: dict) — str:
handler = self.handlers.get(name)
if not handler:

return f"Error: unknown tool '{name}'"
try:

return str(handler(**input))
except Exception as e:

return f"Error: {e}"

# — Harness: TREHIETEIR —
class Harness:

def

def

__init__(self, session: Session, sandbox: Sandbox,
system_prompt: str, tools: list[dict]):

self.session = session

self.sandbox = sandbox

self.system = system_prompt

self.tools = tools

self.client = anthropic.Anthropic()

run_sprint(self, max_turns: int = 10) — str:
" 4T—4 Sprint : M Session REIRA, BIEERIER"""
for turn in range(max_turns):
messages = self.session.to_messages()
if not messages:
break

# AR LLM

response = self.client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
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system=self.system,
tools=self.tools,
messages=messages

# F LLM #iHE N Session
self.session.append({
"type": "assistant",

"content": [b.model_dump() for b in response.content]

9]

# RERBFIERAH
tool_uses = [b for b in response.content
if b.type = "tool_use"]

if not tool_uses:

# TIEFAA = Sprint 4

text = next((b.text for b in response.content

if b.type = "text"), "")
return text

# JITIAEHSOE
for tool_use in tool_uses:
output = self.sandbox.execute(
tool_use.name, tool_use.input
)
self.session.append({
"type": "tool_result",
"tool_use_id": tool_use.id,
"output": output
)

return "[Sprint XZ|EAER]"

10.6 {& B Mini-Harness

PYTHON

run_harness.py



#1038 Harness 4o ARRANTS 0T

from mini_harness import Session, Sandbox, Harness
import subprocess

# X ITE schema
tools = [{
"name": "run_shell",
"description": "#11T shell SHHREHE",
"input_schema": {
"type": "object",
"properties": {
"command": {"type": "string", "description": "Shell #&%"
2

"required": ["command"]
H

# IR =2R%
session = Session("./my_session.jsonl")
sandbox = Sandbox(tools)
sandbox.register("run_shell", lambda command:
subprocess.run(command, shell=True, capture_output=True,
text=True, timeout=30).stdout[:2000]
)
harness = Harness(
session=session,
sandbox=sandbox,
system_prompt="{RE—MRIEEIF. FEHITESHKRAPREK. ",
tools=tools

# BEARRER
session.append({"type": "user", "text": "FIHHFIEFHMH"T)

# 1B1T—4 Sprint
result = harness.run_sprint(max_turns=5)
print(result)

# — XERENER —

# RiIZLFHERRT ... EBE :

session2 = Session("./my_session.jsonl") # ZEHMFE—AE
harness2 = Harness(session2, sandbox, "{RE—4HIEEIF. ", tools)
# session2.replay() £EETEIRT, harness2 RILIGLET(F
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1 &%

TER Harness. _init_ P HEMUEM [ E—RRHPRZS | — BRI AR B Session Hi&
B replayOo iR TTEARZS ) BIE X Harness SLAGAT DAY E S, 2 Session
H &L T

KRENGE

o Harness #5350 04Z .02 = 4AF I L : Session CIRZS). Harness (3% ). Sandbox
(PA7)

* Session Ji& append-only fEH, J& RS K TERIEA

* Harness JoiRZS—— {5t EL 5 A T3 HIK Session HE

Sprint Contract YK AT55 43 it A A FIBAT I, 44> Sprint FREEW EHA
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Agent ffj bR SCHE &2 & & 5t ) % I . Claude Code f
Compaction ZRZEJE/R T UM FEA FRET 1 H PREFTCFRXE—E
AEIHN A feBOcHEICTC. A Prompt Cache, =455 T,



P S B o S R N A VA

ok

$

EIPE

1.1 ETFTXEAMZFF

KBS EFCE O (Context Window ) 22— ANEEZA 5, B fifi Claude $24 T 200K token
T, —AMEERI S5 Agent TE L4828 HLJE 4B 3X 4 FR il ——&F Ik T2 A i 5
N A RSN S SRR E R, #TEINFE token,

#RIE #4171 Token jH#E EES
B — AN IS 500 ~ 3,000 R 1-3 R
Bash 44 1 200 ~ 2,000 S 12 K
LLM £ j [l 55 500 ~ 2,000 FgEE 1K
FERMERS 300 ~ 1,500 V3
245 (Grep/Glob) 500 ~ 5,000 BGEE 0-2 Ik

#27 LTI
A4 ~5,000 token i, 200K B 1 H% ~40 $UREEAE HLo T—ANE R EAGAESS T Ak
T LTI, MRS, Agent BGHAFIIUEA X HHAL 5

11.2 Claude Code g Compaction &%

Claude Code ] Compaction (FE4i) RL&—MEORITHZHBEL, WAL T
src/services/compact/compact.ts (%] 1700 7)., BEHIZ.OEAERE: H—4ML1TH LLM JHH
RSLEHNE, A5 HESHRIEBNEA.
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: & A
Token ffi I ZBIE B (£ 80% ), ik HE4aini e
5 REXEE
PRicHIE N {65 + System Prompt g fREF X, F25 H4d
3 EHER L%
Fork - Agent Xf [HH SRS MLIRTEL, (R B SCHE LA SO B A

4 ETXEEZ

P2 System Prompt + FAFHZ + (RE XIHE , MG £ T3
5 RE®RE

EHRE : SCHEAA - Skill BRI - PlanREs - (RS

12 11-1: Compaction TAER

11.3 Full Compaction vs Partial Compaction

Claude Code 53 T Wi 45 50K -

LeTed Full Compaction Partial Compaction
fi 2 AL TSR RSO R R AR BIAR R
Fe4a 75 H JUPA D s i B BRI TH B
ST Fork -f- Agent $if7 545 TR A4,
Cache g e (54 Cache FijZH) i a7
(EISSIEN R (EREFERTRAN) BN

28 TR EGE R R L

Post-Compaction k7S kE

E46)5 . KB ETXEBELE%, Claude Code it EENRE K TRHh:
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SCPF AR s BT IR T IEAE S SR STAT:

Skill ERICHRE . QR IEAA AT IEAEfE A Skill, EHTANEHAR 4

Plan RESWE : WRATEERAY TR, #f Plan AZEN B B85 9 B F 3CH
© AEFFIFRIKE . EHTEN L ETHY Task 7138 K H58 R ES

UG BERAIR Agent TERGHIR IR TAIE B CAEMAT 4 1o

11.4 Prompt Cache i1k

Anthropic ] Prompt Cache L] 08 F APT i 2 8 2L [E 2k . Claude Code T5 b
FX— 5

« System Prompt 817 : AR (1335 CLAUDE.md. T H.5E X% WIEmpiHE,. LS
UV I #R f 2247

o Fork 4krk: F Agent Fork I, 4§42 Agent [} System Prompt Fij 2%

« Compaction JFE A : Full Compaction J5, I EJFHM System Prompt 45, 155K
AT

R

Prompt Cache {455 3425E K. Claude Code ff] System Prompt i 55 £ 8 10K~30K token

B TR SORBCEL o AR CUA P AR BB AL B, A RIAE SRR 2 K B o Cache iy 2
A 90%+ FRE X IR JLT- k.

b
&F
kk
3
$

11.5 S£3 Session [E£4a

£ Managed Agents APT Ht, Session ff] append-only F¢tth BEBRE /R A RE B4 THHIER ) IHIHR .
fEpRAT LU BIEERT Session + 3 NFHEE 177 55 ISR 45 -
PYTHON

session_compaction.py

. [ —ff Cache
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import anthropic

client = anthropic.Anthropic()

def compact_session(agent_id: str, old_session_id:

keep_recent: int = 5) — str:

JE4E Session: BZ|HEE, fIEFT Session FARE,
k[EFH Session ID,

# 1. #EUH Session MIFRAEHE

old_turns = list(client.agents.turns.list(
agent_id=agent_id,
session_id=old_session_id

))

if len(old_turns) < keep_recent:
return old_session_id # EEES

# 2. 98 #EEX / REX
to_compress = old_turns[:-keep_recent]
to_keep = old_turns[-keep_recent:]

# 3. B LLN &RE#HEHEE
summary_text = _generate_summary(to_compress)

# 4. IEF Session, FAREBMEAERER
new_session = client.agents.sessions.create(
agent_id=agent_id

#5. EAWE + MERBRMLETX
injection = f"""[Session Compaction Summary]
LT Rz astigiIHeE

{summary_text}

MNiXBIFR R RAMITE, HETLU EMEghs, """

# REWE(EAAPHEREE#H Session

client.agents.turns.create(

str,



FUE BT TR: B4 iefC 5%

agent_id=agent_id,
session_id=new_session.id,
messages=[{"role": "user", "content": injection}]

return new_session.id

def _generate_summary(turns: list) — str:
""ER Claude HERIHEHE"""
conversation = ""
for turn in turns:
role = turn.role
text = _extract_text(turn)
conversation += f"\n[{role}]: {text}\n"

response = anthropic.Anthropic().messages.create(
model="claude-sonnet-4-20250514",
max_tokens=2000,
messages=[{
"role": "user",

"content": f"""IFEHMT Agent IHFEMEHNIFE.

K

1. REFABREREME R

2. REXHRBRE TEREEAKER
3. RERTERIESMLFIHE

4. B DEE, BE—NEH

AN
{conversation}"""
H
)

return response.content[0].text

11.6 Prompt Cache &£k

TEMY#E Harness I, & FF] i Prompt Cache A L) B 2 FEAT A :

PYTHON cache_optimized_harness.py



1% LTI R4 iBfe 5%

# Prompt Cache R{L&ES:

# 1. BAZTABME system prompt H=ATH
# 2. A cache_control fRIEEFLR

# 3. ENE (NMEHXHRNET) HERT

def build_system_prompt(static_config: str,
tool_defs: str,
dynamic_context: str) — list:
"nniIiE#E cache-friendly A9 system prompt"""

return [
# B LFEATHRLIES (PERS)
{

IltypeII: "teXt",
"text": static_config,
"cache_control": {"type": "ephemeral"}

5o
# BB TEFEN (BREMR)
{
"type": "text",
"text": tool_defs,
"cache_control": {"type": "ephemeral"}
g
# B BB ETX (BRAEEERE)
{
"type": "text",
"text": dynamic_context
I
1
# {ERARBGI

response = client.messages.create(

model="claude-sonnet-4-20250514",

max_tokens=4096,

system=build_system_prompt(
static_config=CORE_INSTRUCTIONS, # ~5K tokens, SEHEXR
tool_defs=TOOL_DEFINITIONS, # ~8K tokens, SEFE
dynamic_context=current_file_content # Z5{LRy, A4E7F

)P

messages=messages
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hiT=

Prompt Cache # it /NKEEBER (£ 1024 token) . KIIHTSRLSWET o Beit system
prompt I, B Ao R 05 K LU R 2577

KRENGE

o BRSCE A& Agent Feffifik it 7% 5
RIRERZ L

+ Compaction jlijf Fork - Agent A2 il #5 ML EEE, FHHZRAIHER

o E4ER DA ESIRE KRGS SCFNEE. Skill ER3C. Plan, f£45513%

» Prompt Cache A[ & ] System Prompt FjZE, wrdZ 90%+, KIEFEAR A

* Cache-friendly # it 50N : AENELER, ISANBES

FGEEWEE ~5K token, 200K %[ F% ~40
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EIPE

12.1 At 4 Agent FZEi21Z
LLM 7K 2 2 TR A5 —— B U AR — A 28T TR0 Session Py L F S0 RAEET 4
&, —EAHESEH (SRS . Agent it [R1Z) T
KU T ZA SR
- WS P RE IR [ ORI Y 5
- FRME: Agent RN EMEIR ], FECHEA R %
o BT AR TEUEAREE P A £l € XU T R TR
Claude Code ff #7752 SO R ARIRAZ— ¥ 215 BB HU ) 1 37 ) Markdown SZPFHr,
B 2 H AL

12.2 Mo 218 &
Claude Code FHAZAT JPUASRAL, RSB A0 ke 4 FE RT3

User 1242 Feedback j217,
AP R FIRKP FHP 2] EERRIA
Mk Go FFE# , #IUCE React ) FAZELEM H mock £ 4 |
Project J2{Z Reference {3172
WHARZS . Pk, Buk B AR IR £
13 H 5 HEE &I EgE—%shin & [Pipeline bug if J5:7E Linear INGEST Ifi H |
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= GOV RS AR
User  TRREUIMG. R OREWENERAE R BERSE)
HE

Feedback — FPAIESMINEEE  TRPARMITHUIE b (CERATAELI)
Project  TREIMAIG WIE  BEBESERMAK M CHEREHA)
H
Reference  RIUMBRGEAAIR  FIPHRISNBREN b (URL ATRESRHD)
%29 DURICIZHIORAES BT I AL

12.3 iBiZ B4

Claude Code FRELAFAHESCAT REEH memory/ H R H:
ICIZBREH

~/.claude/projects/{project-hash}/memory/

MEMORY .md # JEIXMH, BIT—MESH
user_role.md # User igiZ: APAE
feedback_testing.md # Feedback igiz: MiXiRLF
project_release.md # Project idfz: &hRitkl
reference_linear.md # Reference i2fZ: Linear INH

BN A FRHER] frontmatter 15X

YAML feedback_testing.md (frontmatter)

name: KRR IREF
description: MK ®MERAELEIEE, TE mock
type: feedback

SR L AERESEHIERE, ~& mock,

**Why: %% EZFE mock MiXE&FEN, EBEFREIHBLY,
E % mock #ET schema AFRAAEER,
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*xHow to apply:** REWEHMXRS, HARLEERENIXBEESEM),
AEMER mock/stub BREBEE.

MEMORY .md FEZKF| LM, AR —1T5

YAML MEMORY.md

- [APAE](user_role.md) — &% Go FF%#E, React ¥F

- [Mi%me] (feedback_testing.md) — &ERMIXAESLEIEE, F mock

- [%kEiT%1]1 (project_release.md) — 3BASHA&H AL

- [Bug i&ER](reference_linear.md) — Pipeline bug 7 Linear INGEST

ICIZRY TR R %

BIRETEIFIAIT, nenory.nd ZK 3 HNEE] B F30H . HIFET A LIS Bk
B——Agent SRR Y RIS B SCHE , MM Read 522 5 ML XA
THEC OB KIS OR R BRSO

12.41B(Z42EL: J &4 Hook

A P F- 3l R A7) ——Claude Code ffi /i Session Memory RZi1E)E & H . H

i A AL B T = 1 -
PIARACIE : X5 R s 10,000 token i 74 T a4 B (ol S 76 ) 00 3 H YR 2

IR o

Eggﬁ:ﬁimﬁﬂﬁﬁiwmwmﬁﬁmﬁﬁiﬁﬁﬁﬂ(ﬁ%ﬁ%ﬁﬁ%

THRFMBIE: 20%4 3 KT RMAE AR (T RA SRR BN .
PERUL AR R A LIM YGRS 2 Ja  (post-sampling hook) , fiff fij— ™t a7 i) LLM g
R XSE  FI R S AT (EAHRAFRYIE T o

18

Session Memory [a] iif 4E3f—> [ Current State | Beyg——ir 5% Agent 24 Jij IEZEMA 4 « BEEE
o XA Btk e Compaction Z J5 U HEEE, FNEHE) ELEEH) Agent PREIKE T3
TEf 2 HER.

99



%123 GOICRS: WakFas Adhiiss

12.5 autoDream: Bz &l

NRAERENR 8 P F R A2 1Z——Claude Code ) autoDream LI fif 7 [FIAEAIH. EfES
T Wz R A Sk, BEREICTCH 3.
autoDream ffil % 75 218 1 P i 1] -

BE S BE
BFa] ] P RIRMAE = 24 /N i G AT P
ST AL E =5 KRS WA BB EM
%30 autoDream fil % % fF
P TR e, T ERBOCCHEE (85 Ik & 528, )5 )8 8—1% 1§ DreamTask,

12.6 2R AR ER
DreamTask #4357 30 4 Turn, HR K BERFRHLT

Phase 1: Orient (ZEm)
5 MEMORY.md 25| S04, @i AT Ie 42 4 R E

Phase 2: Gather (3E£)

2
B ERGCIC S SEREN S, gk E] TAE B s
3 Phase 3: Consolidate (#4&)

FIFESZICI - EHENER - RTHNBRE - BIEAR

Phase 4: Prune ({&87)
MERA A M ERICIZ - kS MEMORY.md %&5] - BSOS

& 14 |& 12-2: autoDream JUY EE i FE

"R

M ALY REOR BOARIRL AT T IZIUE ) B —— AR INTEMERRAY REM [y B2y
HHARMZD, BAEEEC. S TERE L. Claude Code {) autoDream 523X —#L i
i TREAE LB
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SKEERSY

12.7 325 Agent igz &%
PIFR—AN0 H TAF=RNE IR G LI, R U4 A5 A B S :

PYTHON

Agent BIZ&% — HPEFALL

import json, yaml, anthropic

from pathlib import Path

from dataclasses import dataclass
from enum import Enum

class MemoryType(Enum):
USER = "user"
FEEDBACK = "feedback"
PROJECT = "project"
REFERENCE = "reference"

@dataclass

class Memory:
name: str
description: str
type: MemoryType
content: str

class MemoryStore:
def __init__(self, base_dir: str):
self.base = Path(base_dir)
self.base.mkdir(parents=True, exist_ok=True)
self.index_path = self.base / "MEMORY.md"
if not self.index_path.exists():
self.index_path.write_text("")

def save(self, memory: Memory) — Path:
RTFID IR A

memory_system.py
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slug = memory.name.replace(" ", "_")[:40]
filename = f"{memory.type.value}_{slug}.md"
filepath = self.base / filename

frontmatter = yaml.dump({
"name": memory.name,
"description": memory.description,
"type": memory.type.value
}, allow_unicode=True, default_flow_style=False)

filepath.write_text(
f"——-\n{frontmatter}---\n\n{memory.content}\n"

# EFFRs|

self._update_index(memory.name, filename,
memory.description)

return filepath

def load_relevant(self, query: str,
max_count: int = 5) — list[Memory]:
"iNE S &R
index = self.index_path.read_text()
if not index.strip():
return []

# F LLNM (M
client = anthropic.Anthropic()
resp = client.messages.create(
model="claude-haiku-4-5-20251001",
max_tokens=500,
messages=[{
"role": "user",
"content": f"""MLUTIRIZRSIPitHE5EMRERN
(T%Z{max_count}), REIXHRZFIFR (JSONEA).

#if): {query}
%5 :

{index}"""

H

102



o512 2

IRTCRSGE: MorRis Ak B 3

def

def

# FRATFINEE P RIS IZ XM
try:

files = json.loads(resp.content[0].text)
except json.JSONDecodeError:

return []

memories = []
for fname in files[:max_count]:
path = self.base / fname
if path.exists():
mem = self._parse_file(path)
if mem:
memories.append(mem)
return memories

_update_index(self, name, filename, desc):
lines = self.index_path.read_text().splitlines()
# BiRCHKBEZEMN
new_line = f"- [{name}]({filename}) — {desc}"
updated = False
for i, line in enumerate(lines):
if filename in line:
lines[i] = new_line
updated = True
break
if not updated:
lines.append(new_line)
self.index_path.write_text("\n".join(lines) + "\n")

_parse_file(self, path: Path) — Memory | None:
text = path.read_text()
if "-—" not in text:
return None
parts = text.split("---", 2)
if len(parts) < 3:
return None
meta = yaml.safe_load(parts[1])
return Memory (
name=metal["name"],
description=metal"description"],
type=MemoryType(meta["type"1),
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content=parts[2].strip()

12.8 SLHL A ZNIEIZREL

PYTHON memoty_extractor.py

HERIZiRI — BF=EEHEIGERHE Hook
import anthropic
from memory_system import MemoryStore, Memory, MemoryType

EXTRACTION_PROMPT = """S4FLITFXHE, IREVESESIFICIZMESR.

FHL:

1. FURERATEEMAREE git [HEESHER

2. AMZE: uvser (APEIE). feedback (FTHIES).
project (B ). reference (SERFEIR)

3. feedback/project FEIEFE Why F1 How to apply

4. FERAEEN, 224, XHERESTMRDBHESHER

sRE JSON #i4H, SIIE4& name, description, type, content,
MEEHEEBRENES, REZEHA [1.

MERR

{conversation}"""

class MemoryExtractor:
def __init__(self, store: MemoryStore):
self.store = store
self.total_tokens = 0
self.tokens_since_extract = 0
self.tool_calls_since_extract = 0
self.client = anthropic.Anthropic()

def on_post_sampling(self, turn_tokens: int,
had_tool_calls: int,
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conversation: str):
"UUEREE Hook : REME R
self.total_tokens += turn_tokens
self.tokens_since_extract += turn_tokens
self.tool_calls_since_extract += had_tool_calls

# ZEFHERE

if self.total_tokens < 10_000:
return # XHEAE

if self.tokens_since_extract < 5_000:
return # PE_ERIBERKIA

if self.tool_calls_since_extract < 3:
return # LEFATE

# HATIRE
self._extract(conversation)
self.tokens_since_extract = 0
self.tool_calls_since_extract = 0

def _extract(self, conversation: str):
resp = self.client.messages.create(
model="claude-haiku-4-5-20251001",
max_tokens=2000,
messages=[{
"role": "user",
"content": EXTRACTION_PROMPT.format/(
conversation=conversation[-8000:]

H

import json
try:

memories = json.loads(resp.content[0].text)
except json.JSONDecodeError:

return

for m in memories:
self.store.save(Memory(
name=m["name"],
description=m["description"],
type=MemoryType(m["type"]),



)
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content=m["content"]

))

KRENGE

Agent FFEIESTRICIOR B REE 42 RRAE . MELZE

Claude Code #4432 2 (User / Feedback / Project / Reference) % 75 AS[E] HiiC
AR

1L1CA#f# A Markdown 3244 + MEMORY.md K 75|, HHRHEEFERR G <54
Session Memory it = EF{H (10K/5K/3 Yk THIEM) )56 B3R
autoDream YEZS JRHH (24h + 5 k£4%) A shHT UM Bric {243 : Orient — Gather

— Consolidate — Prune
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BIRES

13.1 & Agent H#E30
4 {T45 LA JeiE . B Agent TR I = B

ik E3Y) BlF
ERSCRRE) A Agent Taik R I REAT BT A A R AR 5 2R 55 T EAY
i
BT —ULREM— g, AES5 PASIHERR 1] B 415 B Al S 01 i

LSRR I R SR EORR T 55 PR sk i SR
231 B Agent [ = F 0

SRR TT 52 2 BRI UME——H— N RAESF MR LA L) Agent, {HZ Agent D)
MERAET TE2RBEA Agent |, LT QT JHEA ]

13.2 Coordinator #&5: Xi5WFE

Claude Code ff] Coordinator #5352 E/RIL T Harness 1S HIAZ.0 EAR

brain from the hands:

Decoupling the

Coordinator (JFHN)
GRS - TR - A RIAE - THIR
HZ

Ik

%:
FU . AEREgESCME, R Agent TH

Agent A Agent B Agent C
[IEICE JG ¥ API MR GE
A7 worktree JhA7. worktree 37, worktree

15 13-1: Coordinator X ——K ik 5 WF-43 B

Coordinator g =&4Z:0# M)
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1. 474 4& Coordinator fi TAE: F Agent 3% [0 1 45 5 H Coordinator 24, AEiET
Agent fiffr 4 YLK

2. BREIAT, SHRMEBIT: 24 Agent 0] DL IN D, (HSTAHMEBUL AT S
UAVR S/ RUER

3. FArWy B SUEE : 45T Agent (1] prompt WAA A AL & —— B AN HIE Z B X .
AFNGEH A Agent ) TAE

13.3 task-notification &=t

Coordinator FlI Agent Z [8]iH 3 XML #& ) <task-notification> 1H{E:

XML task-notification P

<task-notification>
<id>agent-frontend-001</id>
<status>completed</status> «!— pending | running | completed
| error —
<summary>
E58k Dashboard ZA#4E4H:
- 49 class component 3¥#3% hooks
- EHT 3 NTFLAMSH props #EO
- BT TypeScript XAWEET
</summary>
<files-changed>
src/components/Dashboard.tsx
src/components/MetricCard. tsx
src/components/ChartPanel. tsx
</files-changed>
</task-notification>

ARG I Z AAE T : Coordinator NG EEPEfFT- Agent B TAREANTi— B H 2 AHE
SE T At 4 BT WSSO RS XIER THERE ) HIAEL.
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13.4 Swarm R 4204

Claude Code fff] Swarm 2R 45 (4] 7,169 174055, 22 i) J& Coordinator #5341 JiE 2 3L il
Woitio ERFHREIAZO MR AUTTER —AMLEE Bl SEHEIT 24 & Agent,

SwarmManager

Agent A A7 AR - SLHREM - RASIBER

I
Backend % 2 W5 R
tmux - iTerm - InProcess SCHRRRT - TE R
AN e ASAL #%  GE —F2 1 FET M R G R AR (S
I
AR 2 TeamFile Wi %
T Agent ZEARATALBR FLE S 0 R Agent fij it B Z1KE

& 16 & 13-2: Swarm ZREEZEH

13.5 XHHRFEE 15

Swarm A [H] 188 5 15 T 2 A HO I B A B 5 RPC, TSR AT 17— A HL 8 BH S
T Z—EWEFE  (File Mailbox) :

S4B FE I (E MY

BA~ Agent SLEIEREE LA —A THRAEHR | RIEHE = AXI7AIIRH H R B A
AN HNHE = 1 A SRR H R

< MRS, REA)F

o SISO RS RF rename BAECRIIETH B AE R

« CAEHEMIEEB A processed/ T HE

o TEFHSM Y BEAR B IR 55

BA B BELRLS, AT EZR S BB (752 Redis/RabbitMQ) . A HHt (Fif
AIHBHGES, TR AR ) Mg CUF RGNS EREA).
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13.6 Agent ZEAIKFR
Claude Code B T 2% H Agent 287 | ffhét i €554k -

it} AiE TE&E He
general-purpose  IEH L BRIEST 2T H AR, FRIE
Explore RIGEMZMRE HigTH (G Bdiy Pl Ao
Write )
Plan WIS % HiTH (6 Edit/ Ll ]|
Write)
code-reviewer FRHG A HiEETE ML AZHIF
X

F 32 PE Agent %Y

=R
Agent JRY ) T H AR K — P /MRS R A . Explore Agent REEGwH I, X
HIRE M B prompt PEENEEIG L, AR ERBIA——X IR —ER 5 -

b
&F
okk
3
$

13.7 £ Coordinator &=

18 Hf Managed Agents API 23] Coordinator #70HIAZ OV -

coordinatot.py

PYTHON

Coordinator B — KRESRFHE

import anthropic
import concurrent.futures
from dataclasses import dataclass

client = anthropic.Anthropic()
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(@dataclass
class SubTask:
id: str
description: str
agent_type: str # "code", "review", "test"

prompt: str
result: stpr = ""
status: str = "pending"

class Coordinator:
TR AL IR SR, HE

def __init__(self, agent_id: str, env_id: str):
self.agent_id = agent_id
self.env_id = env_id
self.workers: dict[str, str] = {} # type — session_id

def plan(self, user_request: str) — list[SubTask]:
"E—  DIRES, REATES"""
session = client.agents.sessions.create(
agent_id=self.agent_id

resp = client.agents.turns.create(
agent_id=self.agent_id,
session_id=session.id,
messages=[{
"role": "user",
"content": f"""SIFLITER, HERARNHITHFES.

&K : {user_request}

bR

1. BN TFESUFIEIIATHT

2. FRIEMIHAT, SEBRIERERS
3. ABNFESEMTEMN prompt

W JSON #%#H: [{{"id", "description",
"agen‘t_‘type", "pr‘omp‘t", "depends_on": []}_}]””..
}

112



133 ZEEeEPME: Coordinator 5 Swarm

# BATREFIES ...

import json

text = self._extract_text(resp)

return [SubTask(**t) for t in json.loads(text)]

def dispatch(self, tasks: list[SubTask]) — list[SubTask]:
s HITHEFIESL Worker Agent"M"
# HEAFTNTFERITHES
parallel = [t for t in tasks if t.agent_type = "code"]
serial = [t for t in tasks if t.agent_type = "code"]

# FITMTREEES
with concurrent.futures.ThreadPoolExecutor(3) as pool:
futures = {
pool.submit(self._run_worker, t): t
for t in parallel
t
for future in concurrent.futures.as_completed(futures):
task = futures[future]
task.result = future.result()
task.status = "completed"

# BRITHITEAES

for task in serial:
task.result = self._run_worker(task)
task.status = "completed"

return tasks

def synthesize(self, tasks: list[SubTask],
user_request: str) — str:
"ESL  SAMELER, ERRLREF"""
results_summary = "\n".join(
f'[{t.id}] {t.description}: {t.result[:500]}"
for t in tasks

session = client.agents.sessions.create(
agent_id=self.agent_id

)

resp = client.agents.turns.create(
agent_id=self.agent_id,
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session_id=session.id,
messages=[{
"role": "user",
"content": f'"""EFFEZHMTER, EERERAA.

[RIEEK : {user_request}

FESER:
{results_summary}

2K ZAMBER, KHEE. ERMNEZE, """
}
)

return self._extract_text(resp)

def _run_worker(self, task: SubTask) — str:
"UUEEI—A Worker Agent HATFES"""
session = client.agents.sessions.create(
agent_id=self.agent_id

resp = client.agents.turns.create(
agent_id=self.agent_id,
session_id=session.id,
messages=[{
"role": "user",
"content": task.prompt
H
)

return self._extract_text(resp)

def _extract_text(self, turn_response) — str:
for block in turn_response.content:
if hasattr(block, "text"):
return block.text
return ""

# MR

coord = Coordinator(agent_id="agent_xxx", env_id="env_yyy")
tasks = coord.plan("Z#) Dashboard T, HF4AME, FmMik")
results = coord.dispatch(tasks)

answer = coord.synthesize(results, "E#j Dashboard TIE")
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138 HERE: MHHPRMER
% Agent JFRAEUCCIFRILEI M 5. DUF AR A Claude Code 1525

Worktree fFES: M5 ANT Agent YEJHIST [ git worktree 1 TAE, SERGJGIET git
merge & IFAFTE,

ARG WA ] worktree, 3@ i TeamFile 5B 28 i SC 447 1)
SCAE ] — I 2 KRB — 1> Agent 21,

RRLIN SR WR G I Ep S, Coordinator 23 JHZ)—AN % [JH Agent SR
P gE——M A 2L AG Agent ZbHL,

4

PYTHON worktree_isolation.py

# Git worktree FBERY
import subprocess

def

def

create_isolated_workspace(task_id: str) — str:
"nehF Agent BIEFEESHY git worktree""™

branch = f"agent/{task_id}"

worktree_path = f"/tmp/agent-workspaces/{task_id}"

subprocess.run([

"git", "worktree", "add",

"-b", branch, worktree_path, "HEAD"
], check=True)

return worktree_path

merge_workspace(task_id: str, main_repo: str):
"HSF Agent MEBAFEEBE""
branch = f"agent/{task_id}"
result = subprocess.run(
["git", "merge", "--no-ff", branch],
cwd=main_repo, capture_output=True, text=True
)
if result.returncode =+ 0:
raise ConflictError(result.stderr)

hiT=
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% Agent PhVERI I K IEBEARHOR FIRE, T/ prompt Jiti . MR Agent ] prompt 5
g B S —a/ DR EE B SCIFERAR A I FUMIH O ——F Agent o i 45
BfBBt. et Coordinator KL : TEAKIEZ BTN, AHIEHAD: Agent i TAE 1.

RENGE

o B Agent Wl BRI BATHUT. FEN=ZFHH, £ Agent PMERRILZIE

* Coordinator =K [RIG | (34T T4 &56) 5 TWRTF | (BUTRMARES) 48
« task-notification XML i et #y{b 1Y Agent [a]1H(5

* Swarm FRGEil I SO HERT SE IR AT S A AR RE

© HWREAEFEZZRIE: worktree FEE — SUAFBT — rhRIGIN S L Wiz E



LS RE

NS BB AW . AP ERE E] Agent A SRR



W SEER Al RIZENF

K AT P AT BT AR — A —— N R RIERS . L
TICHEYE AL % Agent PIVERE JIH) AL ZufigBh
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14.1 RGEERIPEH
BN VEAIR I G F 4% CodePilo, EHA TABAHMFA B OB

CodePilot 4244

CLI # Harness %[> Coordinator
MPsEEZ HiHEIEIF (Ch10) % Agent (Ch13)
THZRES Compaction L& S
BEHHER (Ch8) EFCESE (Ch1D) U5y 285 Afk (Ch12)
U CEXN Session 5 Hook 54
PUJZ R (Ch9) FifkH i (Ch7) FK3) (Ch9)

Sandbox: AL fFE 2 4E + Shell + Git

17 CodePilot Z&Z 444

BEABMR

142 B4

CodePilot I B £&#4

codepilot/

— main.py # CLI AO

— harness/
core.py # Harness #RHEEIR
session.py # Session & (append-only HE)
compaction.py # tTFXEH

— tools/

I— registry.py # I EEM=X

119



— file_tools.py # X#iEEIE
— shell_tool.py # Shell #i{TTE
— search_tools.py # Grep/Glob #%TE
L— git_tools.py # Git #B#EIE
— memory/
— store.py # MYERIDIZEE
— extractor.py # HBzZNDIZIRER
— dream.py # autoDream ZIEHHI
— security/
— permissions.py # 1R{RZEE
— hooks.py # Hook Bk
— coordinator/
— planner.py # {E&iRFMR
— dispatcher.py # % Agent 9%
— config/

I: system_prompt.md # REIETRIA

tool_schemas.json # TEEWY

SKEEERSY

143 #zZ:0AN0: CL 5 Harness {gif

PYTHON main.py

"""CodePilot — AI #wALBpFE"""

import sys

from harness.core import Harness

from harness.session import Session

from harness.compaction import CompactionManager
from tools.registry import ToolRegistry

from memory.store import MemoryStore

from memory.extractor import MemoryExtractor

from security.permissions import PermissionChecker
from security.hooks import HookPipeline

def main():
project_dir = sys.argv[1] if len(sys.argv) > 1 else "."
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# PRI RFRE

session = Session(project_dir)

tools = ToolRegistry(project_dir)

memory = MemoryStore(project_dir)
permissions = PermissionChecker(project_dir)
hooks = HookPipeline(project_dir)

compaction = CompactionManager(session)
extractor = MemoryExtractor(memory)

# MPFAXIDIZEIRGRR

relevant_memories = memory.load_relevant(
query="#RAEBNFSIE",
max_count=5

harness = Harness(
session=session,
tools=tools,
permissions=permissions,
hooks=hooks,
compaction=compaction,
memory_context=relevant_memories

)
# EFEIR
print("CodePilot #Z. #A /quit B, \n")
while True:
user_input = input(">>> ").strip()
if user_input = "/quit":
break
if not user_input:
continue

# PP A Hook
hook_result = hooks.run("UserPromptSubmit",
{"input": user_input})
if hook_result.blocked:
print(f"[Hook #E4] {hook_result.reason}")
continue

# BA Session FHiz1T
session.append({"type": "user", "text": user_input})



Fa it SE B AT Y i Bh

response = harness.run_sprint(max_turns=25)
print(f"\n{response}\n")

# EFRFE Hook : iBIZ12EY

extractor.on_post_sampling(
turn_tokens=harness.last_token_count,
had_tool_calls=harness.last_tool_call_count,
conversation=session.recent_text(8000)

# RERREEES

if compaction.should_compact():
print("[Compacting context...]")
compaction.compact()

if __name_ = "__main__":
main()

14.4 TRiEM=R

PYTHON

v TEEME - G ERTAEHT
from dataclasses import dataclass, field
from typing import Callable, Any

(@dataclass

class ToolDef:
name: str
description: str
input_schema: dict
handler: Callable[..., str]
is_read_only: bool = False
is_concurrency_safe: hool = False

class ToolRegistry:
def __init__(self, project_dir: str):
self.project_dir = project_dir

tools/registry.py
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self._tools: dict[str, ToolDef] = {}
self._register_builtins()

def register(self, tool: ToolDef):
self._tools[tool.name] = tool

def get_schemas(self) — list[dict]:
"nREIRFE TEA) API schema""™
return [{
"name": t.name,
"description": t.description,
"input_schema": t.input_schema
} for t in self._tools.values()]

def execute(self, name: str, input: dict,
permission_checker=None) — str:
tool = self._tools.get(name)
if not tool:
return f"Unknown tool: {name}"

# WREE
if permission_checker and not tool.is_read_only:
decision = permission_checker.check(name, input)
if decision = "deny":
return "Permission denied"

elif decision = "ask":
# RERPTHIA (B
pass

return tool.handler (**input)

def _register_builtins(self):
from tools.file_tools import read_file, write_file, edit_file
from tools.shell_tool import run_shell
from tools.search_tools import grep, glob

self.register(ToolDef(
name="Read", description="iZEXXHRAZE",
input_schema={"type": "object",
"properties": {"file_path": {"type": "string"}},
"required": ["file_path"l},
handler=read_file,
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is_read_only=True, is_concurrency_safe=True
))
self.register(ToolDef(
name="Edit", description="#4RiE 1 (EMmEHR) ",
input_schema={"type": "object",
"properties": {
"file_path": {"type": "string"},
"old_string": {"type": "string"},
"new_string": {"type": "string"}
}, "required": ["file_path", "old_string",
"new_string"]},
handler=edit_file,
is_read_only=False, is_concurrency_safe=False
))
self.register(ToolDef(
name="Bash", description="#11T Shell &m<$",
input_schema={"type": "object",
"properties": {"command": {"type": "string"}},
"required": ["command"]},
handler=run_shell,
is_read_only=False, is_concurrency_safe=False
))
# Grep, Glob, Write ZEHLUEM...

VPR

FE is_concurrency_safe frm—— B HIEEX A Claude Code B StreamingToolExecutoro
Read i Grep 23R %4 (ZA A [FENHAT), T Edit fl Bash A& (ABHEAT) . XA
PRaitsE T Coordinator F Y I 7 HME o

14.5 &Mk

SHELL iy

$ python main.py ./my-project

CodePilot #&. #MiIA /quit B,



>>> EAMBERMTAR? BREFEELEN

[Reading README.md...]
[Globbing src/*x/*.py...]
[Reading src/main.py...]

X2— Flask Web [f, FEZHH:

- src/main.py — RAANO, EXT 3 N API s

- src/models/ — SQLAlchemy #iiE4#&%! (User, Order, Product)
- src/services/ — WIEBIERE

- tests/ — pytest i (BEZE 72%)

>>> FEFLE Order EWERM—/ status FE&

[Reading src/models/order.py...
[Editing src/models/order.py...
[Reading tests/test_order.py...
[Editing tests/test_order.py...

[ S S |

1. 7€ Order #EEHGRIT status FEE (#ZEZHEE! : pending/paid/shipped/
completed)
2. BT X RATNK ARG

[Compacting context...] ¢ HAzZNEHHE

KRENGE

e CodePilot #4477 Harness ZgHE. THRZS0. ARSI EYE. 1012 Hook 5K+
EX

o TEFMFEEIL is_concurrency_safe fras il IF & 224

o E1EH: M — Hook iy — Session jAfil — Sprint $fT — IC{ZI2H — K
ARt Ar

* FTAIRZSHAE Session H 5 ——JEF vl [ I B R R



%15%

SEi% - Harness-Cowork X3tz 7 & HE 42

S HIEH R B AT DL — AN HSLH) Agent TR R HEZ 9 5
{5, JEARUMAK: Harness 224 % Agent PifE. ZRZ2K AN
H R T T is 7 i TR R 4
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a\

ERES

151 M “BEHBL” 3] “GE4H0"

5 14 B2y CodePilot & — AN HEME 225 e —— B RIS Bl T Harness &7 R 48
. B SR Agent RGETH IE—4 CodePilot A il & FAZ.O RIS HERIRIE
Agent [ H &2

BHEHA L H, RIBEASRS ., Zid Code Review, CI i, QA IGIE, ZEHIX.
2 Agent FE RIS IE, X &R EAERI 2 T ——Agent BRI E/E, XA
ARG HES . XgFikAEl s, S RS E .

BRITMHIRGEERE

LM FEPEAT A C AR ARRS I, A7 =R R Gt 22 - MR iR——0l T8 E
CRSEIE R TR, B E SR H CRSEER: Ba8—F—A LR
P e Aoy B FRARAL . X LABE L BEA S A B AR e AR s S i B
L1%E——Agent A REFRCAES A T8 A, T SEhn B R SERT E AR S8R T 1R
DURIBETRALIE o B A S VAR 73 B B AR Agent 235, MARAS EATHE TiX =Fb
(LR

Harness-Cowork 1 H 1E & A fif thdX A~ R I 3T o B A S LN HIM LS (GAN) .G
BRBE— AR PR B, T LA W28 BT IR ——HK Agent JF
RS> R A SRR PEAR AT 8, JEFELEERE AR T = ER A R

XA H R 2 AR TE T + BAEH 5L Harness P HEE IR, /& PA Claude Code 7 £
YEA Agent Jz{TI, did Python JiflEfIATEH 2 FAE T SEBEMTH-HAT- PG TR K 4o
W=, B — 1 “Harness 7 I f#] Harness” i Harness #5335k 4 HE Claude Code X4~
AR AR Agent R 5E,

XA UEE N B B3 RS A Rz TR E . SENZ S LIM A, TR
TEMES RCRRESH] EFSCEPAERERBON (CodePilot FRER) , AINEH—NELZELE
H TP EER Agent j247H} (Claude Code), 4 TRERS J1 I AETE & ARAEX AN B 5 2 1Y)
A Eo Xt Harness BT 2HE VR — AN HAEFHIE—Harness A—EZMRRZFF
Tath .
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15.2 2iligit: ZEFEMRR

Harness-Cowork ] %24 5 B LAE A IEL MBI R 2 Lo 8BS TAR, B
ENEE DAY RN = i REy P St R IRVN iR B

%]E\- ]d‘?ﬁﬁ_ﬁ"éj— | Generator vs Evaluator - JH37£i% - A
CHARR - HFReRER L

% 2E Hook ?FE | mwﬁ@gﬁaé\ - $RASHT Lint - ik
BIRIE - GBS

| $£3B LTXRE | 5 4% - JSONREME - Gicks Pt

B - PERREE

MRV SR X BT X RMREEEEER
K18 & 15-1: Z 2R AR M —— = E A B AL P IR) AR

BB WP s (WEREEN ) . Generator fil Evaluator 217 7E 58 42 M52/ Claude Code
STE, YA AR RGN THRAR - Generator #HE/R“SLIINAE”, Evaluator YEHE/R
P AL —— P 2 Y E AR BRSO XS S o XX T A Generator 7 HY B & B
REG, BB SE" A — AT A HEETESE . M, | T Evaluator ;g7 7E ML) B F
S, BEASYE Generator [HEILEE AR B — & KB BREEF MR, 1F F] Generator
B EE R

Z I DIR A BEZRAE B A, B LLM [ W AS & 100% ff € f——Evaluator T
i IR (BAE) .t mT AR R ) (P ) o AHOGEETIIZRIE - BN IlST. Agent [A] ISP AE ]
—ANEHRAEER , K T Agent JUASIIMEAR X 5iias e i B E TR A — 2

55 2 : Hook #1742 (B kB ) o TG it LLM JE-A P 3K , Hook AR < il 14 IE M ik
NICECR BRI, X— B2 ——rn -of / SPEEE, oit push —-force S
REL L, 8 25 R ) 5 ) 2 Ml W s o AR TE “ BRI IRRA T A P RB T o« 3X 55 58 9 B 1) PreToolUse
Hook 5¢4—%{: Hook iZ{77E Agent HEFEZAh, F32 LIM 53], ANEPHRRIENZN .

B2 BT RESRAESNE (CEAERE) o MESTERNLAY Claude Code 231
HHUT (clavde -p <prompt> JABIEFHAR) , (ESFHIAILZXTE BT IIARARSE—
TR SRR PR 45 R—— A TE SO R GE P Y JSON il Markdown SUfEHL, TR Agent
IR XEWRE: () — MG RS TEASH M EMAESS ;. Q) Agent il A4 FRAT:
PIBEEE; O) M (85— Agent) ¥#RVT LAREI#EFAREE TAE. X EBAI T4 10 3
Harness ZER A% 5 - RZSHME, Agent TRIRZS
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! At A Z B AR

H B =PRI 5

HAH—)Z (BERME) : Evaluator g 7 —A rn -rf ~ fiy&——Agent R T FIF £ H %o
MEARAERT A TC 1 RAIE 100% 28k E GRS .

RAHE R FEE) : EMRUINTE %8 55 552 AR —— i B O R &
Ko e TR A RE R E A

RAHZE (FBE): Agent TERR B IRGE p22 2™ Hh TRBURAAS I 52 52
TRGR A, BRA PRI R

SRR A RESL B e 4 X IE# X KRB e ORI .

W R

15.3 #iEZH: JSON RASKEHNE

Harness-Cowork fi¢ A fb SRBEIEAE — N 15 A JE 0 : JSON 4541453, Markdown 23 A\ 3.
XA R R AS ERE, T2 XT Harness JRPRAS IR ) TREAb V%
Harness-Cowork KA 4/ B

.harness/
— config.json  # DIEEE (PEMN. FEHEE. TAENR)
— plans/ # EEit% (JSON)

L— fix-csv-naming.json
— eval_feedback/ # iEfH#IR (JSON)
fix-csv-naming_1.7json
— contracts/ # Sprint 224§ (Markdown)
— progress.md  # SiEHEZIZ (Markdown, append-only)
— runner.py # ELmBESIZE (803 17)
— evaluator.py # [R&FiLIERE Agent (351 17)
“— hooks/ # TREEPZEIA
guardrail-check.sh
pre-commit-check.sh
pre-push-verify.sh
post-edit-check.sh

TSR R OBIR A o BEATHRIX B — AP R K (bug 252 FOh6E 2
B . BELZMES . BAMES AT IR ORE

JSON .harness/plans/fix-csv-naming.json
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{
"slug": "fix-csv-naming",
"title": "Fix CSV export filename format",
"type": "bug",
"status": "in_progress",
"context": "CSV export uses timestamp format that Windows can't
handle",
"tasks": [
{
"id": "1,
"title": "Fix filename sanitization for cross-platform
compatibility",
"status": "pending",
"files": ["src/export.py", "tests/test_export.py"]l,
"acceptance_criteria": [
"Filename uses IS0 8601 format without colons",
"Works on Windows, macO0S, and Linux",
"Existing tests updated to reflect new format"
1,
"depends_on": []
}
1
I

At AitkI=Z JSON fif 2 Markdown

TR SC#F T EE Y Runner BT AT MG S (BB status F B,
acceptance_criteria) o JSON MY &5 IR (X Lo 22 & 7] Sg—— A 75 ZEIE M fFAT
Markdown Fi, AN4x B A& A 22 SBURHT R MHLZ T, progress.md JE25 A B
RS TEEIL, ) Markdown BEH K. X P44 28 e BRAs X7 B s . KR T 88
8 % T H R g “Gi bt N b B e v sl o

.

FCE LA harness/config. json J& 75— A RSN EIRZS . EEPEH TITA T HSH—
NI iy 4 A RN B PFAl 4E BE——ffi 43 Runner il Evaluator "] IFEAMEE ARSI
UL T IERCA R H

JSON .harness/config.json (#Z.OHCE)

130
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{
"verify_cmd": ["make", "check"],
"max_retries": 2,
"guardrails": {
"enabled": true,
"rules": [
"id": "6O1", "pattern": "rm\\s+(-rffr)\\s+(/[~)",
"action": "block", "message": "Blocked: recursive deletion"},
{"id": "GO2", "pattern": "git\\s+push\\s+.x--force(?!-with-
lease)",
"action": "block", "message": "Blocked: force push"},

{"id": "6o4", "pattern": "(API_KEY|SECRET|PASSWORD)\\s*=\
\S*[I\II]II’

"action": "warn", "message": "Warning: possible hardcoded
secret"},
{"id": "GO5", "pattern": "rm\\s+.*\\.(test|spec)\\.",
"action": "block", "message": "Blocked: cannot delete test
files"}
1
o

"evaluator": {
"allowed_tools": "Bash,Read,Glob,Grep",
"dimensions": ["verification", "acceptance_criteria",
"test_coverage", "no_placeholders",
"tdd_compliance", "browser_verification"]
o
"generator": {
"allowed_tools": "Bash,Read,Edit,Write,Glob,Grep",
"tdd_backend": true,
"tdd_frontend": false

H & Generator fl Evaluator i T HAY R Z 5 Generator $iF Edit Fll write (A] PUSHA,
%), Evaluator 34 CRAEREUHIIZFTE LA 4) o X FIAUFRAS RIRRR X140 B ) 2 A L)
—— M Evaluator i) N CHIENEER S, BWRABSRIGHRE . XERLIT
555 9 B AR 5/ AL R DUV TS BRI A 19 4 AR AR
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15.4 Generator 5 Evaluator: 33 A

Generator: ZLPRIISHF o Runner g AMMES B S EE Generator IR, SRS
W HBchRE. ARSI, LU BRI T AR

PYTHON .harness/runner.py (Generator $2 7R HE)

def build_prompt(plan, task, plan_path, config):
"""J Generator MEESZSEHRT"""
ac_text = "\n".join(f"- {ac}"
for ac in task.get("acceptance_criteria", []))
verify_cmd_str = " ".join(config["verify_cmd"])

return """
You are implementing task {task["id"]}: {task["title"]}
Part of: {plan["title"]} ({plan["slug"]l})

## Acceptance Criteria
{ac_text}

## Instructions

Read CLAUDE.md for project context and rules.

Read the plan to understand the full scope.

Run “{verify_cmd_str}  to verify baseline is clean.
Implement (backend: TDD — write failing tests first).
Run “{verify_cmd_str}  after implementation.

Mark task as "complete" in the plan file.

Commit with a descriptive message.

N o0 NN

# Important

- Implement ONLY this task. Do NOT work on other tasks.

- No placeholders — every function must be fully implemented.
- Search before implementing — check if code already exists.

AR BRI T IUAS KRB Prompt TREJFIN (FEES 13 %) (ES5UAWH—
“Implement ONLY this task”[j 1. Agent B 7 M2 EHAR—— No placeholders” B 45 1]
[, Evaluator (A 4ERE : FELIniE——SEHii\ M PR SRS, FIT IR .

Evaluator: PREERIFH 5o Evaluator B RZER /R M —IFIRREBCE T XM HE -

PYTHON .harness/evaluator.py (Evaluator $27-1%.(>)
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def build_eval_prompt(plan, task, config):
R E R RETERR
return """
You are a skeptical code evaluator.
Your job is to find problems, not praise.

## Mindset

You are NOT the implementer. You are the reviewer.
Default assumption: things are probably wrong or
incomplete until verified.

Common problems to watch for:
- Tests that pass but don't verify acceptance criteria
- Tests that mock so aggressively they don't test

real behavior
- Functions that exist but aren't wired into the flow
- Stub implementations hidden behind interfaces
- Missing error handling paths specified in the ACs

## Evaluation Steps (do in order, do not skip)
Step 1: Run “{verify_cmd_str}"

Step 2: Read the implementation (Grep in {source_dirs})
Step 3: Check for placeholders (TODO, FIXME, pass, ...)
Step 4: Verify each acceptance criterion

Step 5: Assess test quality

Step 6: Check TDD compliance (git log)

", FEHME"—Evaluator I2RAYLIESE

& Evaluator #£7xH“Common problems to watch for” 5| 51t B A2 12 Hid K
AR, MRS T IR AR B WA XA T LLM B8 e Oy —4
BB —AN BRI A T B LU R I HE & SRR T 5 ™ M8 1 o AT X R B 2 S
Agent REEH LN TEE : IRTEE LU A Agent FFT R , T IRMAFAR I H) BRI 5] o

Evaluator #yNANERER — KA, 4N4EREMSL 25 Y PASS/FAIL H ¢ :

[S8)
%)
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HRE BERE EEES
verification B4 make check, #ZRize/lint/ M 45K FAIL — #f4k FAIL
acceptance_criteria  JRARULIERACKRAE, EIRBIRFSE  PAIL — 5k FAIL
Mk
testcoverase AR ERIEGHIENMEET  FAIL — Bfk PAIL
no_placeholders W% TODO/FIXME/pass/  FAIL — #fA FAIL
NotlmplementedError

el NI AR KA git log BN T LR WARN — R4

browser_verification  (W[k) @it Playwright BiE UL 45k FAIL — #{fk FAIL

% 33 Evaluator ;N4EPEAE A &
i DU 2 BE AR — A SISO S B A PAIL——3X R “ M A BEIBI . H A IR i IR <F 5K

W o tdd_compliance HZ5 WARN, R4 TDD jfife & HME AT RE IEAME R 6 . XFh2E AL
HFEAS R EE BT, P T R EOR S IR RR

Evaluator [J# H U Z50 A A% 1Y 25 A A Ag =X
TEXT Evaluator | gedgy A& =X

VERDICT
task: 1
title: Fix filename sanitization

verification: PASS
acceptance_criteria: PASS
test_coverage: FAIL
no_placeholders: PASS
tdd_compliance: WARN

ac_checklist:

- [x] IS0 8601 format without colons (PASS)

- [x] Cross-platform compatibility (PASS)

- [ ] Existing tests updated: only 3-row test, no edge cases (FAIL)

issues:
- Test only checks 3-row dataset, no edge case for empty export
- Missing test for filename with Unicode characters
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OVERALL: FAIL

ZHFIR: Agent I XABAE, EEREA

AT Harness B0 — MR8 Runner i@ IE N AKX VERDICT
Be, BB E (PASS/FAIL), &4k EERZSAEAR 851 % o U1 Evaluator
FA i A I SCASRGE . Runner jgit 75 2R ] — Uk LLM SR T —RISMNR AN
AHENE . 55 H G510 L A AR AR 2 T DL E Tt A B kistT . XIER4E 10
RN . Harness AL OBINEATEME, RIUBATEE.

15.5 Runner: FkémHEg|EE

Runner (.harness/runner.py, 803 7 ) &34 R S5 ) Harness 4aHERs o ‘B HAZ O BR R S2 0K 5 “ A
B — BAE — PPl — BRI, EEMESS i sk 2 i R

fngit % Generator St e MEIRIE Evaluator {8
Load Plan JSON Claude -p Session make check 57, Agent £33
— — —
B/ 1EE/HMFE

PASS—Commit / FAIL—Fix / Max—Stop

—

19 15-2: Runner fifEite——TL W B AR
Runner RO T84 :

PYTHON .harness/runner.py (#Z.OHATIHRAE)

def run_task(plan, task, plan_path, config,
skip_eval=False, sprint_contract=False):

TEMEFHEERITEL" "

max_retries = config.get("max_retries", 2)
task["status"] = "in_progress"

save_plan(plan, plan_path) # REFAERU

# — [rEE O: A[i%RY Sprint 224thiE —
if sprint_contract:
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run_contract_negotiation(plan, task, plan_path, config)

# — BB 1:Generator #iT —
prompt = build_prompt(plan, task, plan_path, config)
exit_code = run_claude_session(prompt, config) # claude -p
if exit_code == 0:
task["status"] = "pending" # EIFRIRE
save_plan(plan, plan_path)
return False

# — B 2 : TAEMIEIETER —

verify_passed, output = run_verification(config)

for retry in range(max_retries):
if verify_passed: break
fix_prompt = build_verify_fix_prompt(task, output, config)
run_claude_session(fix_prompt, config) # EE&IE
verify_passed, output = run_verification(config)

if not verify_passed: return False

# — Bz 3 : Evaluator jEEESR —
if not skip_eval:
eval_passed = run_evaluator(task["id"], plan_path, config)
for retry in range(max_retries):
if eval_passed: break
feedback = load_eval_feedback(task["id"])
fix_prompt = build_fix_prompt( # EFRENES
plan, task, feedback, plan_path, config)
run_claude_session(fix_prompt, config)

run_verification(config) # (EEREFWIE
eval_passed = run_evaluator( # (EEREFITM

task["id"], plan_path, config)

# — M 4: %R —

task["status"] = "complete"

save_plan(plan, plan_path)

append_progress(plan, task, verdict="PASS", retries=retry)

if config.get("tag_on_complete", False):
tag_known_good(plan, task) # Git #RZREE

X BARIG H A TUA BT SR AAE A RN AT
% 4 Claude £ 3% ¥ & & 3 #H &£ o run_clavde sessionO) N #F 8 H

subprocess.run(["claude", "-p", prompt, "--allowedTools", toolsl), 455{5"\)?:( fjJ—/l\Z'ﬂfLEI(J

136
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Claude Code 2. JXRIKF : Generator &%, WiEEHE £1%. Evaluator &i%. W5 EE
S BT TR T SO, R R — A 2GRS - R =R
B (CEFSCES) MRS, Rt 4 BV A SRR R AT . FUR it g
4 TR 24 2 1A <

WM T4 - Runner JGi547 9 52 HEAY nake check (4. line, M), WA RAIEE
35 A ) Bvaluator, SE—A AL : LEFIRIER . G BIR e S P TSR
SRl G, 57 S LIV A Y 2/ 7 e DU 0 1 0

FEA R ER . 24 Evaluator 38 [ FAIL B}, Runner 7% MM A — M
Evaluator f JSON J 5, 4B IS5 FR1 4% b REARAS . K 2 12 B AR P R
R

PYTHON harness/runner.py (JiRiRzhEE )

def build_fix_prompt(plan, task, feedback, plan_path, config):
"nig Evaluator KRiB#bA Generator {(EEiES"""
issues = "\n".join(f"- {issue}"
for issue in feedback.get("issues", [1))

return """
You are fixing issues flagged by the evaluator
for task {task["id"]}: {task["title"]}

## Evaluator Feedback
The evaluator found the following issues:
{issues}

Verdict summary:

- verification: {feedback.get("verification")}

- acceptance_criteria: {feedback.get("acceptance_criteria")}
- test_coverage: {feedback.get("test_coverage")}

- no_placeholders: {feedback.get("no_placeholders")}

Fix EACH issue listed above. Do not skip any.

R AR B ReAct JEERRLAT (45 1 %) : 1730 (Generator SLHL) — WL (Evaluator
HAF AR — %% (Generator ARYE AR BHEE) — ML (Evaluator B
B
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515 F&

15.6 Hook #1#2: HE X EM

Hook R4 = 215 i e —#f @ ki — 2
HENE R THBEA T, a7 F LLM [§) 5&%‘

D

‘Bt Claude Code ) Hook H1iH] (55

Fi

N

1217

JSON
{
"hooks": {
"PreToolUse": [
{
"matcher": "Bash",
"hooks": [{
"type": "command",
"command":
"description":
F
g
{
"matcher": "Bash(git commit:%)",
"hooks": [{
"type": "command",
"command":
"description":
F
5o
{
"matcher": "Bash(git push:%x)",
"hooks": [{
"type": "command",
"command": "bash
"description":
H
I
1,
"PostToolUse": [
{
"matcher": "Write|Edit",
"hooks": [{
"type": "command",
"command":

\"$TOOL_FILE_PATH\"",

o

.claude/settings.json (Hook Jir & )

9.577

T

2

"pash .harness/hooks/guardrail-check.sh",
"Guardrail: block destructive commands"

"pbash .harness/hooks/pre-commit-check.sh",
"Lint and format before commit"

.harness/hooks/pre-push-verify.sh",
"Full verification before push"

"pbash .harness/hooks/post-edit-check.sh

)
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"description": "Syntax check after file edits"

}

Matcher ()47 BE #25 f fE 7 1 2 o Bash DCECHr A Shell f7 & (Ml k@A P2k &),
Bash(git commit:*) HPGHL git commit #a/E (L HEACHT lint), write|Edit PLRECHTA L&
SRR (BB AT o JX 43 J2 G FC A5 AN [ SR TR PR B A 32 2 AN ) R RO A A —— i X
Br#pfE (gt push) ik SEBEIE, (XX HRAE COfFgRER) Ui A .

PR LA B R B IE S B (fE coneig.deon M) auaroraits.nvtes S ) ,
guardrail-check.sh ﬂﬂﬁlﬁﬂﬁ%%ﬂ)ﬂu#@%@@ﬂ

ID & ENiE EHAE
GO01 block_destructive_rm block 36 VA ) 4= R e B A
G02 block_force_push block  JE lease [ force push
GO03 block_sudo block sudo $21Y
G04 warn_secret_patterns warn Tl 2 i 2 5
GO05 block_test_deletion block T 54 I, Sz A
G06  block_env_file_commit  block PR env A

# 34 Harness-Cowork FFREHIN— 4%
GO5 (ZE1EMBRIMNRSCAR) AR A THZE IR FESEER . Agent fH/R &M
e S U T T A 2“8 A2 AR A et D " —— X — P E AR AT A . GO5 ARA I
RELT 73X S5, G A Agent Th7X v 0 i 20k 3 1] o

h Hook H{S{ERTR

Hook JIAZA By HAT 5 H AR B AR GEALRR » PRI Hoolke F) 22 4 1 B pR T B AR SR 5 75 T
fHE—— R Hook IIAY N A #% Code Review. NHARBZAUEE. —IBEH
i) Hook JRIA LA Hook BEfER: , M ESRME T MR % 40 ie




15.7 BITSEBRSIRITER
LA Runner 531852 #6545 10y 475 1

SHELL Ledif: BARSPAT

$ python3 .harness/runner.py --plan .harness/plans/fix-csv-naming.json

Task 1: Fix CSV export filename format
Context: fix-csv-naming (bug)

-- Launching Claude Code session -- « Generator 1T
[Reading src/export.py...]

[Editing src/export.py...]

[Writing tests/test_export.py...]

-- Verification: make check -- « HEMEIIE
A1l 47 tests passed. Lint OK. Types OK.

-- Evaluator: task 1 -- « JRIIT(hES

Evaluator Verdict: PASS (task 1)

[ok] verification: PASS

[ok] acceptance_criteria: PASS
[ok] test_coverage: PASS

[ok] no_placeholders: PASS
[~] tdd_compliance: WARN

Task 1 completed. (42s)

fix-csv-naming: Fix CSV naming [1/1 DONE]
[x] 1: Fix CSV export filename format

AL A 3 R R A RS , ARERAROC R FI R IE A -

SHELL & JLEHUT + Sprint 3%



$ python3 .harness/runner.py \
--plan .harness/plans/add-user-api.json \
--loop --contract

-- Sprint contract: proposing for task 1 -- <« Z2Zthig
-- Sprint contract: evaluator review --
Contract approved.

Task 1: Add user creation endpoint

Task 1 completed. (67s)

Task 2: Add user query with pagination

-- Evaluator: task 2 --

Evaluator Verdict: FAIL © BRITEHKK
-- Eval retry 1/2 -—- « BHEES
-- Evaluator: task 2 -—-

Evaluator Verdict: PASS « EEEBEY

Task 2 completed. (93s)
add-user-api: User API [2/2 DONE]

[x] 1: Add user creation endpoint
[x] 2: Add user query with pagination

Runner iRt SZRFEPHBATIE, &R AN B TAE 5 :
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[N we Mg

B{Eg  —plan .. —task 2 U AR5

et ~plan ... —loop VAR BT HAT T (I 5

Lo plan L.odyrun BRI, RSERERT
(Ui elan ... —eval-only 1 X E ST 4 T ITA
##yy  —plan .. —contract BT b Sprine 224
LRI —plan ... —regen 3ot AR AR B 714
R —-status BB RIS R 7

%35 Runner JZ{THIN
Sprint RLY R —MEFFEITH) AT ZEMLH] o 72 Generator JFHa4H 52 AT, Runner Jgik
Generator & H— M1 A REL)—— R A A B Wehrifl i SCRAR RN/ AT o+ B J7 EA A
B, SRR Bvaluator AL AT RRE T BiE ik @ E K DR
DR —REITE. RO B AR TR XM ST RIS BALHI X R T3
i TREHZER MR (Shift Left Testing) fBAR——15 HAESLHSE UG R BT A5, A
ANAEG B RGBS ST o

RITER: SAPEILCARRET

EUURE R ETY Bt
Runner ZHEEER 45105 Harness LOJEF: P LLM — figtfr — 44
1 — &l
JSON %1 + progress.md o7 = Session #pE: append-only FHf: H &
Generator / Evaluator 435 #5133 £ Agent {ifE: Coordinator + Worker 55,
— LS T 957 % Session fEE: PSR IC, B IRAZ GGy
Hook #1742 (G01-G06) 9= PreToolUse Hook + BRI FE 45 Ji2 ]
Evaluator JEALFR 559 /RS + ASCRR A
Bk~ 1FAl —~ B L5 Eh 1 ReAct {ii5: 1738 — WEE — W%
config.json 4EHILE. 95105 Harness JRIRZS: MLEAME, Agent W[ F R
Sprint FLLJHRT 513 % % Agent JlfF: (L5 ZAERTHIN FF L
tag_on_complete 5516 % AR T B RS TR

% 36  Harness-Cowork #5335 A I G 56 22
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XA H 25 H A 5 B BN 80 B0 < Agent R U RIEAS BRI Agent H o BUE A
RAEAT: TR A o 2 I AR AR . Agent R BEARM BN I A €073 B R PRIIE R H
Bkt Xy Bk TN A (MES TR DR LIM AR B0k T B35 H
AT S —— X R A 17 AT SRR bl B e S R X — A AR S e B B IRIE

KENE
* Agent HEIFMFFE RGN ZE (BriMEIR BRI SEMELIGE) , nAlE
P BRITHE

o ZRBT A —— MRV B BiENE Hook 4%, ZRATE BRI —
ZRIER. Fe—An]

* BRI ENETSON ZHLas . Markdown 25 N7 Js0, P B BK 2l 8 2 45 ol & AL AS ]
TiH

* Generator 5 Evaluator FALFRARFR (B25 vs Hifk) XY EmZaitn

* Evaluator BN 4S5 HLH| Ll Runner RERfE P HISK 3 A2 i — BE— PP — 12
=M GET

* Hook {2 CAIfER AR (GO1-GO6), A7 T LLM Jife, Al stk i

* Runner 434> Claude 2 & #E M gEFE— b SRR IHER TSR S515 Y XU

» Sprint RLHLHIH{H LRI, ik Generator Fl Evaluator 754 A% i 0 55 2

* BO&: Agent REUHYFTRIRIEARERE Agent | C—RIZA G5 B ME
ERCIE VI E =




%16 &

ErEE Sz

MFRIB| A, Agent RGETHIE AT AL JlAEEH] mAT =
Rkl ATEYY H 221 B0 I PR B GE AR
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HigER 5

16.1 Agent Z 2t 97T L 1

Agent RGEHLALSE G ik 55 BEMEPIA——LLM B A shE . TR AT EERT REfR G

Agent IR TSI AT T 2B 55 =AY 2 T -

Trace

Metrics

Logs

Agent AJ LI = Z A

SEH Turn PAT4ER
LIM i — THUUK — PHPUT — 450N — F—%
B S 5%

Token J4E - RSBk - T EARINZ - B4R - A Prometheus )

gtie S H
Session Jifk - FURMIEIT - GEBUERE - WA

HHEs . Session B HiE (append-only)  — Harness ZRH4) [k % 345 F)

20 & 16-1: Agent A] ML 4 A

Bm
Trace (488 E

I

)

7

Metrics ($8F5)

Logs (H#&)

A Session H ] =2 5

KRR IR

%

LR Turn PUfT48ERG: LILM i —  OpenTelemetry, Langfuse

THRPIT — 4R E

Token JH$E. TR %k T HKD) Prometheus, Datadog

Session FAf: H i AR L0 % 45 #Ef4k JSON H
IRHEEL
337 Agent AU = 244

—+
N

Session AEAIE AL




165 LI T iEE

Harness ZEHAH)— Ao 58 48H) : Session ] append-only S H AR IR B H &
HATHEM G famti W T4 ARG A. S22 4) #ieE
R XA E RIS E I A OE

16.2 Y A% il 3R B
Agent R KA FER B LLM APT ] . LLUT SRS ol LR & FEAR AR -
RHEg RIE EATE
Prompt Cache 4 System Prompt Rij2%, #EG G A 30 50%
R 432 f8j BT 55 F Haiku, 2 2448 A Opus 40 60%
E B YR TE token [R{E AT LS, #ERALEMK LT 20 30%
T H A A RR il T HL 3R [l ) 5 K token 44 10 20%
FeAritab e G2 A AL H LLM 3 — Ak BT 5

F38 AT AN

R
Claude Code FEIRIZ A B P ] Haiku i Opus——IX AR 730 SR 1 SRR T o 8
TCERA TG R R FEHERRRE ST . Tl de IMRARRE SE A, JRARFEAIR 90% +,

163 ETASAH

Harness ZEM)RAR T E AT A, B2k Session il Harness 243 B 1A :
Harness JRIRAH T : Harness i), B i3zl Session HARRIAMKE . LH

A Afk Harness R 75
Session FEALL : ¥t Session Fff: H ARAFMETE AT FERIREAML)Z (411 S3. PostgreSQL),
R E R

Sandbox FFE A : Sandbox (4] Docker Z5#%) A LIJHAL T Harness 47, Agent

FR AR Sandbox ARZS, [ ZIRA.
PTL Ei&: Claude Code 5ZH] T “Prompt Too Long” Bit———Y F T CHEBER, A

SRR EI, AR E R

SKEEERSY
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16.4 B RN K RIS T

PYTHON metrics.py

nn IIAgent %éﬁ;i@%t}g*gﬁ" nn
from dataclasses import dataclass, field
from time import time

@dataclass

class AgentMetrics:
# Token jHE#E
input_tokens: int = 0
output_tokens: int = 0
cache_hit_tokens: int = 0

# MR

turn_latencies: list[float] = field(default_factory=1list)

tool_latencies: dict[str, list[float]] = field(
default_factory=dict)

# FISEME

tool_errors: int = 0
tool_total: int = 0
compactions: int = 0
retries: int = 0

@property

def cost_estimate_usd(self) — float:
"nnEE API pRA (L Sonnet EMAHID) "t
input_cost = (self.input_tokens / 1_000_000) * 3.0
output_cost = (self.output_tokens / 1_060_000) * 15.0
cache_saving = (self.cache_hit_tokens / 1_000_000) * 2.7
return input_cost + output_cost - cache_saving

©property

def cache_hit_rate(self) — float:
total = self.input_tokens + self.cache_hit_tokens
return self.cache_hit_tokens / total if total else 0
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@property
def tool_success_rate(self) — float:
if self.tool_total = 0:
return 1.0
return 1 - (self.tool_errors / self.tool_total)

@property
def p95_latency(self) — float:
if not self.turn_latencies:
return 0
sorted_lat = sorted(self.turn_latencies)
idx = int(len(sorted_lat) * 0.95)
return sorted_lat[min(idx, len(sorted_lat) - 1)]

def report(self) — str:
return """

== Agent Metrics =
Tokens: A{self.input_tokens:,} in / {self.output_tokens:,} out
Cache: {self.cache_hit_rate:.1%} hit rate
Cost: ${self.cost_estimate_usd:.4f}
Turns: {len(self.turn_latencies)}, P95 = {self.p95_latency:.2f}s
Tools: {self.tool_success_rate:.1%} success ({self.tool_total} calls)
Compactions: {self.compactions}

165 AMBESEE

PYTHON cost_guard.py

class CostGuard:
TEAR D BREANEE
def __init__(self, budget_usd: float = 1.0,
warn_at: float = 0.8):
self.budget = budget_usd
self.warn_threshold = warn_at
self.spent = 0.0

148
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def record(self, input_tokens: int, output_tokens: int):
cost = (input_tokens / 1e6) * 3 + (output_tokens / 1eé6) = 15
self.spent += cost

if self.spent = self.budget:
raise BudgetExceeded(
fUIEFER: ${self.spent:.4f} / ${self.budget:.2f}"
)
if self.spent = self.budget * self.warn_threshold:
print(f"[CostGuard] Z4%: BFER "
f"${self.spent:.4f} / ${self.budget:.2f}")

class BudgetExceeded(Exception):
pass

KRENGE

Agent B W4 5B Trace + Metrics + Logs = 258 35

Session 1 HER IR AT H di——Harness 2214 ) 5 S A F1

JEAFER TMRFE . Prompt Cache, Y532 FZhEAE. AT HEabs
* Harness JoRZs = KA E A H——p 5t 55 L7 FLJ Session
HEFE R G AR S B—— 3 Tl s b PRFH 25 45 ) 1

149
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g 17 &%

REE: Agent £7H)FK 3k

ML T B b, AARSE)F-EIE A Agent
REUEAEE T E SRR 5

Harness
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17.1 Agent R4y E g 2%

B ERFEA T EA A h B i % - A SRRl LLM APLHH] . %] Managed Agents PUJZHlER
| Harness ZZIffiEftIfk, FFF| Coordinator + Swarm £ B RERIME. XARBA T —
O PN:OTZEE

|
BrER 1 WE& 2 e 3 WrEk 4 MrE& S
RRIiE TRERE HIRZE Agent % Agent #fHE Agent £7
¥ prompt, B8 LLM  + Function  Session + jgfZ + T.H | Coordinator + Worker | ARMEALHIY + T8 +
I — EPATE) | Calling— FARZS, 4 — B Agent Ji#5 57 L — Yt e e HAAE — TERE T
(3 & Claude Code, | Managed Agents MCP, A2A
ChatGPT API ReAct, LangChain Cursor API

21 17-1: Agent ZRZE{HBEIR L —— 7R THE ] Agent 75

Bt E& FHE K* fRR
LRI K0T prompt, B ChatGPT API Te¥EATEhAE
il
2. T.HW LLM +  Function ReAct, LangChain ToARDS, g
Calling

3. AIRZS Agent Session + g7 + T.H Claude Code, Cursor B Agent JfZH
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Claude Managed Agents API
BRIE FHik i =
)2 Agent POST /v1/agents
)2 Environment ~ POST /v1/agents/{id}/environments
B Session POST /vl/agents/{id}/sessions
£ 7t Turn POST  /vi/agents/{id}/sessions/{id}/turns
FH Turns GET /v1l/agents/{id}/sessions/{id}/turns

4 BB

SSE Ef42cE
E s i
turn_start Turn FFHEHT
content_block_start A ZAHE (text/tool_use) FFUG
content_block_delta NS Y8 5 BT
content_block_stop RS Ar ]
turn_end Turn $A7 58 K,
error PR PR
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[ff s A: APT g i
NEITE
I8 A&
computer BRI GRE. A #N)
text_editor Iﬁ:g%ﬂ]gﬁiﬁ
bash Shell #4447
mep MCP Jik%5#% TR
¢ 43 Managed Agents [N T. 5% #
Python SDK [RiRZ %
PYTHON
import anthropic
client = anthropic.Anthropic()
# B Agent
agent = client.agents.create(
model="claude-sonnet-4-20250514",
name="my-agent",
instructions="{RR— M HEBF. ",
tools=[{"type": "bash"}, {"type": "text_editor"}]
)
# f# Environment (E3XEFAEIE)
env = client.agents.environments.create(
agent_id=agent.id,
files=[{"path": "/app/main.py", "content": "..."}],

credentials=[{"type": "api_key", "name": "GH_TOKEN",

"value": "ghp_xxx"}1

# I Session

session = client.agents.sessions.create(
agent_id=agent.id,
environment_id=env.id
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# ZFEHEE (R)
with client.agents.turns.create_stream(

agent_id=agent.id,

session_id=session.id,

messages=[{"role": "user", "content": "SAELE"}]
) as stream:

for event in stream:

if event.type = "content_block_delta":
print(event.delta.text, end="", flush=True)
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