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Harness BEZRE S HELIMERITHI RS, CARBERN BEERANTE. MR, ATEHITBISSFMEF,
FTERFEE:

. Miﬂ LLM &K, A, E|iXFEEYE;

o PLARGIRT. WiEHE. MEXHNITAERE T,
s IMIA. RESH. PITTAHEEER,

o SLHEARICE. FEIEEMAFHIA;

o IERWITHIE. Token AE. IEE. MANRALER

—. Harness 93
1. B RER

%F‘Zﬂ_lﬂﬂﬁ, REBRREOIER, MIRTRBAMSEIFERER. ERIER. BREME, EEFIRR
& REEANSAEEM.

2. Workflow

MAEX TR, DZMEKH, BRFARERELIFE (DAG) HEERKL. ERNHITRERIEE, E5H
#. BEEMIEMEE W 5572,

3. ReAct Agent Loop

RERESARSERE, HERE. 1760 UT'BBEFPERT Tl BT

R -> BRI -> THEFEH -> BExE -> F—RlREK

4. Multi-Agent

N Agent BABD T, FEDHE. HERSHESEREENE. CEGEBRIIFINERES, B
Ai‘?][l’rj}lﬂﬁizl& ETXFFHEMER—BIE X,

HEERISIE: Multi-Agent Wiki

5. 7% Harness

TEYIHEEARMNBANEIESE Harmess, ENNINRERE AR, E@BHEE L TXXHE. Agent
Loop. TEHIT. WRIZHIFRSIHAMEFIERR,

* Claude Code: Anthropic EIRZ&IRHIRIE Agent, BETBIRENREBE. AEIA. BRXGHETIR,
BA AW T IREHIFI 24 Agent Loop, GitHub: anthropics/claude-code

* Codex: OpenAl NFFR4RIE Agent CLI, FREFA. KigTH. *THREMDVEHRITESNOTHITH
REBBES TIER. GitHub: openai/codex
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https://multi-agent.wiki/
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e Gemini CLI: Google FFRRIZHE Agent, 1EF Gemini EAISERABIEAR. XIH2(E. d<HMITMIRE
K1ES. GitHub: google-gemini/gemini-cli

e OpenClaw: EENABEMBUIHSINAIR Agent, ZFEFFHEEMA. TRAR. BARSHNKEET
1£55, GitHub: openclaw/openclaw

* Hermes: Nous Research IFFR Agent &4, SBIFLRHFER. HAILIZ. TAT R, itiTMZ
Agent #ME. GitHub: NousResearch/hermes-agent

e Zcode: Zai¥#HE Al 4512 Agent, EIRIBEEMR. KBERSRKHE. KixTREREEIHEISER
BREFEES. EM: zcode.zai/cn

e Kimi Code: Moonshot Al B94R7E Agent CLI, ETF Kimi EEUIRMIBHRER. HiE. dISHITNALE
ZhEREST. GitHub: MoonshotAl/kimi-cli

* DeepCode: HKUDS FFERIZ Agent {RIZRS, BIESHHE. LIDIEER. BFAMIIENERE ZER
HIEES, GitHub: HKUDS/DeepCode

* Qwen Code: Qwen FIPARIERL1T4RIZE Agent, EEISE Qwen IREMZEMISEIERE. TRIABMNEMLE
BBES]. GitHub: QwenLM/qwen-code

* OpenCode: FRRIARInYRIZ Agent, ZIFZMERIEME, HRESE. TR, NREABREEES
74— CLI #, GitHub: anomalyco/opencode

e n8n: A, EHRINIIEREILTFES, TBITRYHE API. BRSH Al Agent; R Workflow
Harness, GitHub: n8n-io/n8n

e Dify: FRMKIBSRENAFAFTE, 1= Chatflow. Workflow. Agent. TEMEIREESRHEE
3. GitHub: langgenius/dify

* Cline: &RLTE VS Code FHIFRRIZE Agent, BEMNIM TIEX. HmEXMH. HITR IR SHTXEIRE
FIEKHIA. GitHub: cline/cline

* GitHub Copilot: GitHub BY Al 45T2BhF, &= IDE. L% GitHub TIER, A2, IJHER
Fx. KRB EAMES BEEEES . GitHub: github/copilot-cli

=. &R

AT FEX & SRR R — R S R R A T A AR H ;

JSON i3k
-> message / tool X%
-> Chat Template %tk N prompt W AEL token
-> AR response A
-> JSON.parse + Schema T4

-> G WISCAEAFEL tool _use

590, Harness SoiE&REMLIBEXK:

{

"messages": [
{ "role": "system", "content": "You are a coding assistant." },
{ "role": "user", "content": "Read README.md" }

1s

"tools": [
{

"name": "read file",

"description"”: "Read a UTF-8 text file",

2727


https://github.com/google-gemini/gemini-cli
https://github.com/openclaw/openclaw
https://github.com/NousResearch/hermes-agent
https://zcode.z.ai/cn
https://github.com/MoonshotAI/kimi-cli
https://github.com/HKUDS/DeepCode
https://github.com/QwenLM/qwen-code
https://github.com/anomalyco/opencode
https://github.com/n8n-io/n8n
https://github.com/langgenius/dify
https://github.com/cline/cline
https://github.com/github/copilot-cli

harnessi#X.md 2026-08-08

"input_schema": { "type": "object", "properties": { "path": { "type":
"string" } } }
}
]
¥

MFAHIERL, Tokenizer B Chat Template SIBXLEH B FFEAAREIZGRIHMERRMER, TEWMT (LR
IBHREIRTE) ©

<|system|>

You are a coding assistant.

Available tools:

- read_file(path: string): Read a UTF-8 text file.

When you need a tool, output exactly:

<tool call>{"name":"tool name","arguments":{...}}</tool call>
<|end|>

<|user|>Read README.md<|end]|>

<|assistant|>

RESCFRERBIE—ER token i (MEFAEEEXS), fla0:

<tool_call>
{"name" :"read_file","arguments":{"path":"README.md"}}
</tool call>

Harness SEiRFIH EIINEITE, BAETIREAERR JSON, &S Schema #RX5E:

const jsonText = responseText
.replace('<tool _call>", '")
.replace('</tool_call>", '")
.trim()

const call = JSON.parse(jsonText)

validateToolInput(call.name, call.arguments)

const toolUse = {
type: 'tool use',
id: 'toolu_e1',
name: call.name,
input: call.arguments,

BEATRIER Schema ARILEZES, Harness WiR[EIFEIR. BERERFIRFL AR, MARIERERENFERTH
T Shell IXE RS, =ik AP EEEARS BT Chat Template FI T BRI, AhEIBIELENITREER
Pim5ehl, B3 Harness 3Kii, AR EMLIERK -> token/BH7R -> EMUTRIBER MNE—FIL7,
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SR, ERIFIERESFRAT—HEE =FPAPIFET: Responses API. Chat Completions APl #1 Anthropic Messages
APl, EfIERFES,

# Response
curl --request POST \
--url "${BASE_URL}/responses" \
--header "authorization: Bearer ${API_KEY}" \
--header "content-type: application/json" \
--data "{
\"model\": \"${MODEL}\",
\"input\": \"Hello World\",
\"stream\": false

3

# Chat Completions
curl --request POST \
--url "${BASE_URL}/chat/completions" \
--header "authorization: Bearer ${API_KEY}" \
--header "content-type: application/json" \
--data "{
\"model\": \"${MODEL}\",
\"messages\": [
{
\"role\": \"user\",
\"content\": \"Hello World\"
}

3

# Anthropic
curl --request POST \
--url "${ANTHROPIC_BASE_URL}/messages" \
--header "authorization: Bearer ${API_KEY}" \
--header "x-api-key: ${API_KEY}" \
--header "anthropic-version: 2023-06-01" \
--header "content-type: application/json" \
--data '{
"model™: "'"${MODEL}""'",
"max_tokens": 1024,
"messages": [
{
"role": "user",
"content": "Hello World"

/. HMEXHIEAZ Claude Code HUITTTEHNIE
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EFIERIDHET, AILUEMBITIIEMR—RESIAIZHKRIER. TREA. MIRHIMMLEREE, XEEHS
EhFA HEEEVESAREEN S ERHRITIREN NMER,

SLIAO: Harness IB{THIT 0] LAAHIIETT: Claude Code HIHNEBY €
F. Claude Code BYJRRBZEH4

ATETITEXREN 2026 F 3 A 31 HAF source map IRIBIRER, EidEHEHNENE. FIEXBNHF
KO RESAERE Claude Code EBHITHER . ZRIRAZ Anthropic ERRIBEE, WARKRELMANIEE
. RAREXBESRA, B8 UL REEND OGS, ERT3IHEREZNATRARE,
—ES5FBETERR.

1. B 2 E
ZOMERR Claude Code WEAFRAREKBIXR, MARBFERISHBIRAT. \O5RERREL

i SDK. IDE MiZi2=iE; MARHENREE. <. ¥ EBNZ Agent thME; #ZOBTHE—ERERS
TH; WSIRSMeEINERSFESEwE. T—TERRFERF—RX Query AERHHITHIR,

AOSRER

RAEHE = 77
— Ink REPL / Screens / Print / SDK / MCP
Setup / Config / Auth
Components Entrypoint

T !

Command Registry / Slash
Commands Connections

QueryEngine / query() /
queryLoop()

Tool Pool / Tool
Orchestration

Model API Client /
Streaming / Recovery

INBRASEERR

\?{ RESWES
n

Memory / File History /
Plans

Shell / Files / Git / LSP /
Web

2. PEIR 2 E

NEFERRIFESNEEXR: BERIRHTRBEREK, HERNNRRIGAMITE Harness STH.
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’ ;i CLI / REPL / SDK query.ts / queryLoop() Context / Auto Compact ’ 1EEL AP ‘ Tool Executor Bash / Files / Web / MCP / Agent Tr ipt / Session ‘
RRES
1332 QueryParams
[toop | [sEEER]
BERSHRESE
messagesForQuery i
BRRGIRT. HP. LA Schema
XA tool_use
[a) [BEERTA]
tool_use
¥, Schema, Hooks. Permission
)
BB EHRIT
HESHITER
tool_result
[ HRAEE]
BAKH
StreamEvent / Message
183 transcript
’ AR ‘ CLI / REPL / SDK query.ts / queryLoop() Context / Auto Compact ’ A AP ‘ Tool Executor Bash / Files / Web / MCP / Agent Tr pt / Session ‘

3. R AfA#H N Agent

TEEBMESRT Claude CLI MIFFZZEHEF N Agent Loop BIERITTE. T RAEEITIFE,
AR—RES, AREESHEBFLRENHRIT.

Claude CLI #FEE3N
|
I 1. main()
| EREs R E A
- WEREE ST
I JEM warning / exit / SIGINT Ab¥Ffgs
- b AT S5
— @A run()

2.2 BB ERE
l_ INIEE B
- API Client
- model FLE
L session id / transcript

|
|
|
|
|
|— 2. run()
|
|
|
|
|
|
|
|
|
|
|
|
|
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InEITH L3
wd

CLAUDE .md
THWE

Git / THEXER

additional directories

2o

)

I_—I_TT—I_ W

2.4 FIABR LT
F— allow / deny rules
i Ak VNENE
|- sandbox HCE
- ToolUseContext

5 VEMAKIL Skill

I initBundledskills()

I getSkillDirCommands ()

- 2HL SKILL.md

L #3254 Command / Skill 5 X

2.

2.6 iEH: MCP
I connectToServer()
- i%# stdio / SSE / HTTP Transport
I tools/list
- fetchToolsForClient()
L MCP Tool ¥ AEE Tool

4% Tool Pool
getAllBaseTools()
s AT B

1% Agent ZRAUntyE
NH deny rules
43F MCP Tools
HEp. xE

2.

I_T—I_—I_—I_T N

F
|
|
|
|
|
T
|
|
|
|
F
|
|
|
|
T
|
|
|
|
|
F
|
|
|
|
|
|
L

WA HAbe
REPL X H
I print mode
- slash command
L spk / =AM

2.

—[_oo

3. M REESS

|
|- REPL HzUtH PN
- f# user message

I &) 2% conversation messages

I 4% tools / model / permission context

L ¥yit QueryParams

4. query(QueryParams)

A dr 4 A A e
I M queryLoop()

F-/H¢ﬁ4ﬂ§§##fﬁjj AsyncGenerator M4k yield

R fahnid 4 completed
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L 5. queryLoop()
L 3\ Agent Loop; WIBIRSMPUTHER NS 4 F

REBRNIRTTIRZ:

main() / run(): & Agent REfdfH IR
query(): FE3I—IXAES, FHiIA UT Hod S
queryLoop(): LSS N EBHITEIRIRES

REPL

REPL (Read-Eval-Print Loop, 33EX
REE=BE—R Query; fIATE< (Slash Command) MITTAETEAMIEIZANE, R NETL,

TEOABEHALHERE, ERRTHADR. SHERENFEME:

// REPL =HFZ:8&fFmAN, BRIH T PATIR a2 BRI EIL IG5 .
while (!shouldExit) {
// readlLine() E{FHAIIEM, SEAFH 1L L m T H 8 —47 304
const input = await readLine()

// RALar A H Harness AHufENT, I /help. /compact B{ /exit.
[/ AR S ANTE EAGERIHERE, (R AL B 58 i BREEN T — IRTEH .
if (input.startswith('/"')) {

await runSlashCommand(input)

continue

}

/] BARTANS AET2E. TRYIFR, PR E S 43N QueryParams.
// QueryParams & —{AEFHIFSHIN, FEASABIRFERESMIRTT.

const queryParams = buildQueryParamsFromInput(input, session)

try {
// query() iR[a AsyncGenerator. 77— A, UL mlnl DLSZRIALHE,
/1 AR A T RHAT 58 BB 5 A — PR RE L1
for await (const event of query(queryParams)) {
// event.type #&nJFEIRERA I B AR F B
switch (event.type) {
case 'text_delta':
/] EEENER AR SOA,  SEIAT LR N
terminal.write(event.text)
break
case 'tool_start':
/] HERHAPEANTARECEH AT
renderToolStart(event.toolName)
break
case 'tool progress'

// H toolUseld iffE 5 o< i) T E .

81727
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renderToolProgress(event.toolUseld, event.text)
break

case 'permission_request':
/] EREHRE R SRR P YuE, X B2 await.
await renderPermissionPrompt(event)
break

case 'tool_result':
// B THEKRAH,: g RMiEd R —F R A .
renderToolResult(event)
break

case ‘'error':
/] ERTFEWEIE tool_result RIAKMESLT
renderError(event.error)
break

}

}
} finally {

/] TWAESTIEW AR SR, #RE AR AR .

restorePromptAndCursor()

}
}

QueryParams

QueryParans FNESFHIAIHENNEEMKH,. TEHEIFERFFRARIINIRR

type QueryParams = {
// AR TR O RIS 7 sk, AEHFHPHEE.

messages: Message[]

/] BRRERMHK RGN, € UAE. BINFLEARIT a7 .
systemPrompt: SystemPrompt

/7 FTHA P N EIRA R AN TEAE R, B sCRR N B S e B

userContext: Record<string, string>

// Harness FEAMIBITHERELR, FlIAITAFREZ. “FEMHM,

systemContext: Record<string, string>

// PURVEREE: TEFEFHIAR, ek nirsibdgss

canUseTool: CanUseToolFn

/] LEPATIR AN, S TR, BUHE SRR,

toolUseContext: ToolUseContext

// FRCARS ORI, Blanse B &, SDK BT Agent.
querySource: QuerySource

/[ EREBIAT] R R v U0 3 &% AR
fallbackModel?: string

9727
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/] BN RSB A A B Rt Token %o
maxOutputTokensOverride?: number

// BRH#| Agent Loop Wi K#EL, BilbALSSTCIRGEIL .
maxTurns?: number

// A true WEEEZAFAEN, HHTAEGHFALBIER.
skipCacheWrite?: boolean

[/ BREMES FIEARR ST, BAREA SN Z € .
taskBudget?: { total: number }

[/ FHENKIREHM, A T 00N B s i | R4 8555 SE T .
deps?: QueryDeps

QueryEvent

R Query MIMEHEVEMEXGRE, HABEID FIBTSR AR, BIREMEN T

type QueryEvent =
/7 FERLE A B — BOUA, AT BRI B 2 1T 5]
| { type: 'text_delta'; text: string }
// TEITMG%A; toolUseld ME—ARiRAKIH .
| { type: 'tool_start'; toolName: string; toolUseld: string }
[/ KIS TAEAT I TR B2 O Bk SO .
| { type: 'tool progress'; toolUselId: string; text: string }
// TEdrh ask UK, #E7RIGSHOE R P #HIA.
| { type: 'permission_request'; toolUseld: string; input: unknown }
/] LHERALER, isError X3 IEH M 5HHAM L.
| { type: 'tool_result'; toolUseld: string; content: string; isError: boolean }
/! CHBEFRRKBTHE, °THTRHAL BN L.
| { type: 'assistant_message'; message: Message }
/] TR FAR PR E BRSSP RH
| { type: 'error'; error: Error }

Async Generator

Async Generator (FZ4ERER) FILUERA— N ERINIT, BEFSSEREEHHIREE.

=il RERESERETRE—TRALER:

[/ ARTT = —ESFR, JHIATGIE XA IR [BME 3RS H B .
const result = await runTask()

AT AR T A ZREEEMS

10/27



harnessi#X.md

async function* runTask() {

/] E—IK yield SEEMESCAREMERSA T, R RBE EEXE.,
yield { type: 'text delta', text: ?Fﬁﬁ/\ﬂT }

/] B FEAEI R AR B SR A A
await runModel()

// 5 Ul Bl¥iE1T Bash T H.

yield { type: 'tool_start', toolName:

/] FERFANER & G RO IS A S5 R
const result = await runCommand()

/1 R G RN G — AN S A T .
yield { type: 'tool_result', content:

SMNE(ER REMEIRIRFEER:

for await (const event of runTask()) {
[/ BB — A L B B S BOIRAS .
render(event)

}

XER U AFEFBENMESERBER, MEWE—

4. Query Loop / Agent Loop

-fH%E JavaScript FH9E3

'Bash' }

result }

TEEMER—FEMH

2026-08-08

Query Loop & Harness BIIZI0IKEHL. S—RERILEIEFTX, BARKRE; NREEFERIE, MTI

BHBERMAT i, SNLERHRIES

5. querylLoop()

|

- 5.1 fj@#zh& state
I messages
I tooluseContext
F— turnCount
I compact RZs
L Token K& i3k

l— i 2411 token

- W77 % auto compact
F— compactConversation()

L buildPostCompactMessages()

HES AR I R

3
I system prompt

|

|

|

|

|
5.2 B&ELETYERE
|

|

|

|

|

I s.
|
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|- cLAUDE.md / TiH LR

- conversation messages

- Skill / Hook VEAW%

- Tool Schema

L~ normalizeMessagesForAPI()

5.4 AR I St

- text delta

I thinking / signature Z§WpiiHt
I tool_use block

- usage / stop_reason

L A:pk assistant message
5.5 FIWTR A FZEMT TR

%% tool use
- 17 f#% assistant message
I %¥ session / telemetry
L 459 queryLoop

I

171E tool_use
%5 name ##k Tool
I #% input schema
I— checkPermissions()
I allow / deny / FI/'Hfik
- #447 Tool.call()
L % progress M4

5.6 4 T HA5 R RH S
I 4% stdout / stderr / exit code
LN RN
I @& tool_result block
I ## tool_use_id
L 3R N —% user message

5.7 EFRE
|— BN assistant tool_use message
I &40 user tool_result message
B transcript
- 3 telemetry
L~ turnCount + 1

r-—-—— 7T~~~ 7@ "V T

5.8 R[EIEIATIER
L BRI tool result g F—#

TENZEBRRABERTXBIERR. M55 LAMEENN, SBOoREKEN T HEMRERHR BN

// query() & —IKESHIINE@EESR. UK queryLoop() FAERI4AERFAL,
/1 FF RAEAEIAIE & G5 RN 1R 22 a4 A i LIRS
export async function* query(params: QueryParams) {

/] ACRAAESS LR Tl A2, (BT AR G —hRid e .

const consumedCommandUuids: string[] = []
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}

// yield* ZACNEAERE M HIFEIE R A2, JFRICLRE return fH.

const terminal = yield* queryLoop(params, consumedCommandUuids)

WA queryLoop IEHIR[EIA L3 completed.
for (const uuid of consumedCommandUuids) {
notifyCommandLifecycle(uuid, ‘'completed')

}

return terminal

// querylLoop() FFEE4EIFENASIRDS, B RIS HI A& TR I A I B ml 2
/] BUEFREGHE . B5R . R RR G A R AT AR

async function* querylLoop(params: QueryParams, consumedCommandUuids:

[/ AP SR MK LLlid params.deps JEAE B
const deps = params.deps ?? productionDeps()

// RUREHRAERR THIATHT R E allow. deny B ask.
const { canUseTool } = params

// State RAFERUAMKIESE. ©5 KAV Mm AR QueryParams A .
let state: State = {

messages: params.messages,

toolUseContext: params.toolUseContext,

maxOutputTokensOverride: params.maxOutputTokensOverride,

autoCompactTracking: undefined,

maxOutputTokensRecoveryCount: 0,

hasAttemptedReactiveCompact: false,

turnCount: 1,

/] BRIERRER —RHELET X -> HAES -> AT A Agent Turn.
while (true) {
// WHHEHEE TR ARAE, BRH—REERE state.

let { messages, toolUseContext } = state

string[]) {

// BRI checkpoint; J§ALit £ tool result budget. history snip.
// microcompact Fll context collapse. iXL&ZiERETHIMES, A& —PEIhi

// " prepareContext()" B%{.
queryCheckpoint('query fn_entry')

// 1. HZF) Compact RIERBMETHAEME, MEEHALEH. AL

// %# applyToolResultBudget / snip / microcompact / contextCollapse, FHiiH]

// deps.autocompact(); iXH K AT E HESIT S ERE .

const { compactionResult } = await deps.autocompact(
messages,
toolUseContext,
/* context, querySource, tracking ... */

)
/] RGN, FEEAL Z N S S S IB s SRR S .

messages = compactionResult
? buildPostCompactMessages(compactionResult)
: messages

131727
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// 2. deps.callModel % yield StreamEvent F1Z1%%5¢/kff) AssistantMessage.
// JRlE content_block_delta MI#Hf3ETE services/api/claude.ts, "E query.ts.
/] WEARRTER assistant WE, HEREAMM T —4 EFCEH.

const assistantMessages: AssistantMessage[] = []

// BEMILE tool_use block, HI'EFIWrA%E e 7s 2k N THRHATH B .
const toolUseBlocks: ToolUseBlock[] = []

/] LERERAEDIHLL user JHEAZ, M55 assistant HE —2[FEH.
const toolResults: UserMessage[] = []

/] PATEATT T HRA R BURAIWT . FFR BRI T
const executor = new StreamingToolExecutor(
toolUseContext.options.tools,
canUseTool,
toolUseContext,

)

try {
// V5L deps.callModel(...) 3kf§ AsyncGenerator; JiK/Z API client #%
/] WX G52, queryLoop ANE#A] ~apiClient.messages.stream() .
for await (const message of deps.callModel({
messages,
tools: toolUseContext.options.tools,
/* systemPrompt, model, signal, fallbackModel, ... */
) A
[/ FEREREERS LR UL, fRIERR A G S AET 2
yield message

if (message.type === 'assistant') {
/] PRAFCEHZER assistant HE..

assistantMessages.push(message)

// WHBEHNEFHEPEIE R TE tool_use block.

const blocks = message.message.content.filter(
block => block.type === 'tool use',

) as ToolUseBlock[]

toolUseBlocks.push(...blocks)

// TER— BT e B Bay AR\, RV H SR RERRIFATHT.
for (const block of blocks) executor.addTool(block, message)

}

/] BEPAT R FHAT TR AR SRR 6245 .
for (const result of executor.getCompletedResults()) {
if (result.message) {
/] LEERFEFAEN Query FHAFH I

yield result.message

/] NI RIVEA NS APT 25211 user/tool_result VHE.
toolResults.push(...normalizeMessagesForAPI(
[result.message],
toolUseContext.options.tools,

14127



harnessi#X.md 2026-08-08

).filter(m => m.type === ‘'user'))
}
¥
¥

} catch (error) {

// query.ts WA ALFE fallback FIFHEWHE; HiEMNZHEIXE deps.callModel

/1 K APT R, BEIAET R AR SER

// yieldMissingToolResultBlocks(assistantMessages, errorMessage).

if (isAbortError(error)) {
// Anthropic PN ERAEA tool use #H MM tool result; HUHATSS thH
/1 NARFTEBGHHAER T AR, REFE &M &%,
yield* yieldMissingToolResultBlocks(assistantMessages, 'Interrupted by

user")

return buildInterruptedTerminal(state)

}
/7 AEBUHRRE ARG INEG LR RN, @RI BB

throw error

}

// 6. KNEERFE stop_reason; A PR tool use ARELEH.

if (toolUseBlocks.length === 0) {
// ESZPERY. ST executePostSamplingHooks(), Fi£id handleStopHooks ()
/] P RE T EME:, IEWSEWEIE query() iR[E|l Terminal. transcript.
// analytics Fll UI HAAESNEE R /RS e, XEAEK persistTurn.

void executePostSamplingHooks(assistantMessages, toolUseContext)

// BRIEIRZ Terminal S45WARE, FIHEANZE query() HEBOZIR[EME.

return finishAssistantTurn(assistantMessages)

// 7. StreamingToolExecutor f351% THH/T. MR, SHEMRALER,
// HNJEH streaming executor Hf, JFi%E runTools(toolUseBlocks, ...).
try {
for await (const event of executor.getRemainingResults()) {
// permission_request / tool progress / tool_result #f[4 yield.
yield event

if (event.type === 'tool _result') {
// deny. HUEFIHFEIEZF B H AW L35 observation,
// A&HDhE queryLoop 4%
toolResults.push(toToolResultMessage(event))
¥
}
} catch (error) {
if (isAbortError(error)) {
// I N E R BUME R SERE) tool use #hFF4SEHE, 4 orphan blocks.
yield* yieldMissingToolResultBlocks(assistantMessages, 'Interrupted by
user')
return buildInterruptedTerminal(state)
¥
[/ THRZHAWRERSMIE, HAES R E R EKE .

throw error
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// 8. assistant [f] tool use Al Harness 4] tool result —##EANTF—%.

// VRRBAE AN IE 2B queued command. memory/skill/file-change attachments,

// F¥ MCP tools, JFH? maxTurns; &4 Hi&E R —% State. transcript.

// telemetry Al Hook M query.ts [JESZIHH R4l session/analytics FREHLTEAL.

state = {
/1 ARBRBAAEAKE B AMBEIIRE FEL
...State,

/] ARG . JR % -> assistant/tool_use -> user/tool_result.
messages: [...messages, ...assistantMessages, ...toolResults],
toolUseContext,

[/ TR TN RSB MIR ST, A s ST
turnCount: state.turnCount + 1,
maxOutputTokensRecoveryCount: 0,
hasAttemptedReactiveCompact: false,

QueryLoopState

QueryloopState fRTE Agent Loop TEZHHMITHARMT T LAVIKES

type QuerylLoopState = {
// HETTEEE B L BROR BB IR B TR R
messages: Message[]

// 4B T AR, THALUE contextModifier &[HIHE¥E M K.
toolUseContext: ToolUseContext

// BENEAERERREEE, B E4EHTE 1) Token ffi%.
autoCompactTracking?: AutoCompactTrackingState

/7 B BRI S R 2Rl s, T e R E R

maxOutputTokensRecoveryCount: number

/7 Fridsg g St B AT R il R 1 e B U 4
hasAttemptedReactiveCompact: boolean

/] ERTER KR Token 7 1.

maxOutputTokensOverride?: number

/7 JEGERT I TR IFARE; MR ERIN Promise.

pendingToolUseSummary?: Promise<ToolUseSummaryMessage | null>

// PRiEFFIE Hook 275 IEFEIZAT, BrlbEEHEA.

stopHookActive?: boolean

// H4H0 Agent Turn %5, M 1 FFaREEME.
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turnCount: number

[/ BSOS ESRIEIA Ak S 1 ) B AR S E R S .
transition?: Continue

}

0 MXFZ:
QueryParams = [EEFFIRE Z= 2] T4
QuerylLoopState = fESFHATEIMRE ., KL H 4

5. Tool Use

2026-08-08

Tool BINEEYA] ILAYRE S7H4IR. Harness NEF MR £ RIS EIENHRITREFTEER—MEOF, EE DiEft
Z ¥R, 32 Schema, i Harness B EANE. HAMERRETEFTEL,

TEREIE %O BIREEN

//

CHMAE—IX Query ™ RiL, #@HHATHIRIPHE BN

type Tools = readonly Tool[]

// Input: %i A\ Schema 2574, Output: WEBLEHEAKAL, p. FHEFH
type Tool<

>

Input extends AnyObject = AnyObject,

Output = unknown,

P extends ToolProgressData = ToolProgressData,
=

// BERSRH TRAE H RS e 44K

name: string

/7 VTR, FT AR IR AARREN RN R 644 ST 15

aliases?: string[]

// TEIRAL RE SRR SN / s
// description() B] DAARHEE A% A A BCSE A £ OHE B HIA .
description(
input: z.infer<Input>,
options: ToolDescriptionOptions,
): Promise<string>

// prompt() R[BEIVENRGHEH L BB

prompt(options: ToolPromptOptions): Promise<string>

// inputSchema FEHAT RIS E KIS E, IR MR SRS .

readonly inputSchema: Input

// outputSchema ] iFt— A5 T H SR [A] 1) £
outputSchema?: z.ZodType<unknown>
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// TR Harness MIRE/IHFIR. KB AR BRI 7
// isEnabled() RiE T.H & &k N YHi4E55 e T .
isEnabled(): boolean

RAEANZEARTRIEH A BEFFRKHAT -

isConcurrencySafe(input: z.infer<Input>): boolean

/1 RIRJEE 2 F20 BRI PR S s A0 5 A W o

isReadOnly(input: z.infer<Input>): boolean

/] WIAVERRAFIE R 7 A M JRARRTE LRSI TS

isDestructive?(input: z.infer<Input>): boolean

[/ FIERITE XS AN S Schema ToiEFRIKMAN, B an0EEAE R BAFAE -
validateInput?(

input: z.infer<Input>,

context: ToolUseContext,
): Promise<ValidationResult>

// %6 allow/deny FRNI. 4H7_E R SCRIHIN 215 BRI &5
checkPermissions(

input: z.infer<Input>,

context: ToolUseContext,
): Promise<PermissionResult>

// Tool.call() iR[EIHZ ToolResult; Hiali#tfZiEIl onProgress [Blif k.
call(
// Biliid Schema KIGHI T EZH.
input: z.infer<Input>,
[/ AUARAT ATV ] ) T E IR ARSI .
context: ToolUseContext,
// T EAE TR A AR PR [ o
canUseTool: CanUseToolFn,
// fikiZTEK assistant JHE, HTEILIHBEREE.
parentMessage: AssistantMessage,
[/ PIIEEFEIRIR, KARSS AT A2 O .
onProgress?: ToolCallProgress<P>,
): Promise<ToolResult<Output>>

/7 ¥ ER A LS N & R ARY ) tool_result blocks
mapToolResultToToolResultBlockParam(
/1 TR NS R .
output: Output,
/] DAEHERK K tool_use.id —F(.
toolUseID: string,
): ToolResultBlockParam

}

type ToolResult<Output> = {
// LR FEEMHL .
data: Output

/] TRERARAESS RO BB N2 21 B 2

newMessages?: Message|]
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[/ LTEAGRE =2k %, SR 28 THE A ) BT,
contextModifier?: (

context: ToolUseContext,
) => ToolUseContext

// MCP T EF AR B P BUE LI e P ZE M N2
mcpMeta?: {
_meta?: Record<string, unknown>
structuredContent?: Record<string, unknown>

}
}

type ToolUseContext = {
// B Query WHIEMLE. 4. B Agent FLE.
options: {
[/ AR i % B A A 2 78 o
commands: Command] ]
// T Query LA e T A
tools: Tools
// Agent Loop BRI HH B 44 FK .
mainLoopModel: string
// CIEHEN) MCP Server % 7ii.
mcpClients: MCPServerConnection[]
// "EE Agent TR Agent & X
agentDefinitions: AgentDefinitionsResult

}

// F P BUHARSS I A IEfEIZ AT I T HAL 3% AbortSignal.
abortController: AbortController

/] GA7 OB RRES TR B AT BAIE] R A A58 A84L
readFileState: FileStateCache

[/ RS AECRAS: TREAN BEFFA A S HRRES R4
getAppState(): AppState

// R 5 R A 2 A B BN IR
setAppState(update: (state: AppState) => AppState): void

// 11t agentld F/n LHIZ{TET Agent L TF3CH.
agentId?: AgentId

// HEETHA ID, FTOREBRHEEE A ARG SRR AL R
toolUseId?: string

BashTool 735l

Bashiool BR T —1NEBTRIMMSIN Schema, RikFIdf, APRILE. ap<iT. #HE LIRMARMS,
BNERF LR R
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// BashTool.tsx: fRE Tool & X. AR, HEERLE Fmt;

// UL, JEEES. FEMBEMNERKE L&,

export const BashTool = buildTool({
// name RARAHHR K T HR4%; searchHint HT L EKZREER.
name: BASH_TOOL_NAME,
searchHint: 'execute shell commands',

// PBREIEHR [E 2] BRSO AR, B R Y S Token AR
maxResultSizeChars: 30 000,

// strict FEREINTZHKIUCES Schema, /b REA P~ A 2242 B 1 X%

strict: true,

// getter FERKJE Schema, (B TIRIEIEITIEERE L.
get inputSchema() {
return inputSchema()

}s

get outputSchema() {
return outputSchema()

}s

/1 Rl A itk RAGSERAAT A .
isConcurrencySafe(input) {
return this.isReadOnly(input)

}s

isReadOnly(input) {
// cd REERESGLSHLIERR, RHFES S RE2eni.
const hasCd = commandHasAnyCd(input.command)

/1 REFHSSPTHRE allow, AHEa2M A B,
return checkReadOnlyConstraints(input, hasCd).behavior === 'allow’

}s

/] fEMTE A4, N Bash(git *) SEALBR LI A sl UTHD 2% .
async preparePermissionMatcher({ command }) {
/] BN A EERE &SI EMOLE) argy B
const parsed = await parseForSecurity(command)

/] TCIETEERRATIN R A AR SFULAC A, 1k )5 SR = 4k 2L ZR A .

if (parsed.kind !== 'simple') return () => true

// 18 argv BTGB TR, B B ILEL R AT 1 IR A6 SO
const subcommands = parsed.commands.map(
command => command.argv.join(' '),

)

/7 REIAA, BEBUR S #Z % Bash(...) BN,
return pattern => {
// RESEHIE € A S (€ RS W / TSR UL AT, 75 0 (=08 BE@E e A VLA .

const prefix = permissionRuleExtractPrefix(pattern)
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return subcommands.some(command =>
prefix !== null
? command === prefix || command.startsWith(  ${prefix} )
: matchwildcardPattern(pattern, command),

)
}
}s

async checkPermissions(input, context) {
[/ CETERN . PN REenpth ybAEEcE, 192 & & BIRIUE .
return bashToolHasPermission(input, context)

}s

async call(
input,
context,
_canUseTool,
parentMessage,
onProgress,
) A
/] FE sed HiESHY Harness BioNSERgL AN T,
[/ FFEATLAGRIE Shell <4 B b - 3R15 SE AT SE 22 Rl 3K .
if (input._simulatedSedEdit) {
return applySedEdit(
input._simulatedSedEdit,
context,
parentMessage,

)
}

[/ QIR PAT A M R IRE A s, ar e T HEM next() K3,
const command = runShellCommand({
input,
/] KRS EUHE S1E45 TR .
abortController: context.abortController,
[/ JEEESMA L RPRASE RS, 75 0w SRS R 2%
setAppState:
context.setAppStateForTasks ?? context.setAppState,
setToolJSX: context.setToollSX,
// F Agent ARVFEIL cd AKANABILETIEHR.
preventCwdChanges: Boolean(context.agentld),
isMainThread: !context.agentId,
// PEAS ID HISRAEREARDIRA RERE IEF AR AT Agent.
toolUseld: context.toolUseld,
agentId: context.agentld,

1)

// runShellCommand() /& AsyncGenerator:

// yield {Hf& Bash progress, return {HZ## ExecResult.

let next

do {
/] BIR next() EAM/RB|—FKHE, EL1EE done: true MIHRZLIR[FEE.
next = await command.next()
if (!next.done) {
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/7 FIGEBEORUE A VT 15 3k I tH B 4k 2R AT a2 .
onProgress?. ({
toolUseID: context.toolUseld,
data: {
type: 'bash_progress’,
output: next.value.output,
elapsedTimeSeconds: next.value.elapsedTimeSeconds,
¥
)
}

} while (!next.done)

// BRI STEiX B Bt stdout. 4bF stderr. iBHAD. HPHRIRES.
// B RS AGE K FE A L, #i& BashTool [ out %idf.

// buildBashOutput() RAHF LHIBCAAAHBIATR, AZUEID R E 4 .
const data = buildBashOutput(input, next.value, context)

// ToolResult AN RE%E data, DMEARKMIIN newMessages i contextModifier.
return { data }
s

// Tool PATHIHRALEX EA W Anthropic tool result block.
mapToolResultToToolResultBlockParam(result, toolUseID) {
return {
type: 'tool result’,
// M ID U RIELS tool_use, HINAAYTGEENL IS RIK R
tool use id: toolUselD,
/] EWTEHGE S stdout 1 stderr, JERFERE LA observation.
content: [result.stdout, result.stderr]
.filter(Boolean)
.join("'\n"),
/7 HWrgibRIC N RS R, EAMEASTE tool_result IR[FIFEAY,
is_error: result.interrupted,

}s
1)

6. MCP

MCP (Model Context Protocol) 9 Harness 12 ft4i—mI5MEE TEEN ATV Harness fEAZ F IRiEE MCP
Server, FIZfE TAMRBZFR. #RFIN Schema i AER , Atk Agent Loop EAx O T EFRE 7
TR,

B Mcp AL E

B ¢M(:P Server
%ﬁﬂygééiﬁﬂié tools/list
?Ei@%ﬂiﬁ%ﬁ%?ﬂlj‘]%ﬁ Tool
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J
4343 Tool Pool

EEEVE, MCP TES5ABTEHASHKI. NREHIFLERLEIERIZ. Server B TAYIRT (LAY,
Harness I EERIFNEZIREF Tool Pools

7. AR

NRAGMUTRERRSAELANITZE. BMEREIERT RIUR(E, HoBEd SR, MNTE. 24
EHA P INIZTTE D FERR S,

tool_use(name, input)
-> Tool Registry &#k
-> input Schema K4
-> isReadOnly / isDestructive 433K
-> allow / deny / ask policy
-> AN (R FED
-> sandbox / cwd / network PRl
-> PUTEAE K is_error tool result

RN BREA RIFAT, RPAHRIELS, RIEEAFHIA. EEEASBEBERZIAZL Agent
Loop, MEfEAHEIRAIR REWRR, HEEEEG R,

8. Context ¥9%&

Context Builder KTEE/RIEENARFIAERI W ETX, TEHIEFRFEIHERAS; EAFESMRE. NOM
BITER Tk,

* System Prompt (R£RT)

o IBTTHRIR: .

o TEERNHEEZTRET Git 8FF;

o /. Shell. BRIFRFRAMEREREL,
* User Messages (FAFHE)

o INBERIES, Hla0 ;

o YHFIEIMAREARREN,;

o THHERREXMMMXERE,
» System Messages (R&HEE)

o TJFMY Agent EEX;

o TIAKY Skill EX;

© Hook. AFEHEERIEENNHTTES.

ETXAZEREMIRENM: Harness ZRYE Token FIRHZIBATRiaH. EHREHXNIE, HRETHY
AESS PRI KBTS,

9. Multi-Agent & EE M EHHI

Multi-Agent FEX S MEE: Agent BH1TE, Task Z2iEidR. R Agent famiF97 B4R, F Agent £
EETXHHIT, Task TRIZRATA. KREFEKH
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% Query
-> Agent tool use
-> AgentTool fi##T prompt / subagent_type / model / 1Zf7Hz(
-> HiET Agent [ Query FITH EFXX
-> T Agent HATHIZR. HHL. gwiEEIIA
-> IREIHE, RSB E R
-> & Query UXF| tool_result, ki

F Agent BEREIMIIAERAE. « TEM. NRMBUEIESIZE, B UBERESRENLT
X. MCP E#EHTEERER. REERMATF . 0
BIHITERENT:
E Wi R Agent FEIRILER
gia/BF YEHEEFF Query 5T, EBEEDITES WEEIRGER
AL AR , F Agent 1517, EEKME , STERREE
a SHHTRE vl
Fork / Fork Jk&E LT ; Worktree SIEIRSE Git T{ERlZ, — FESER. ESRTHTE
Worktree ERUAEE BRIZ
Remote SIBIEERIEHH 8, EainiE . session
HKAAES URL
N . # EENEIEN, F=EIB50 Agent:
TaskCreate il pending {£%%, HHXH owner
TaskUpdate 7lE owner, HHPIRAAN blocks / blockedBy i
TaskList / TaskGet PG Al PATAESS BRI AR ES
Agent / teammate SUIUESS I HIEIZAT T Query
TaskUpdate (completed) 515 FERCIRAS s MR J5 24T 55 IR BH 28
BEEA RS EE RINKABIRES
RAHFIESHUNEFES 1, FAUSEBRAXRZEATES 18 o

TeamCreate I FPA LT XHXF Y TaskList, {E{hEEET TaskCreate SJET{EWI. TaskUpdate S ECfa R
Ao

Ak, Multi-Agent BUZIOAREE B ZHLMER", MERNEERXFER. L TXSNRES. E5K
#. BUBEBNERLCE. R UHT, EEXHRENETIT, HERIHRI Worktree,

10. %2 Compact #l
Claude Code HARREBE—H Compact, IRIBIEETFXWAEBHEZNER: TRIBRLTE. REZLEEFHN
THESZR, BRABRBAEESE; RENAREEOLRE, AEZBERE, HENEEE EfEELS "0
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Btk "5 FF . auto compact # reactive compact EMAE K, FREE=MMRLEIINFEESR
o

10.1 B IBNIE 53 3

ERIARER

=k | . =
BR W& FETH P
TH  Tool-result budget/ content T ANTHALERLMNERS, USUABTE
££8  replacement M ERIBLER -
TH Microcompact BRRE. AEEN , RERIELS
= P RAEBLEN 3
ISk : . MR BEEHER, FHiBR snip -

History snip ] L =
fhsE boundary; A5 microcompact BB &%
[ZEB Context collapse FREBNRIER BZFERFENEE, HEEKRN o
ms P SR A =
BER Session Memorv compact RS AEBIFEIREM Session Memory, B BEAREHHA
£iF ycomp SR ST B B A
g Traditional compact ERRESEIHRE, AEREE. RBESH o
£iE P BICENN LT ERAIE =

E i microcompact X BEHENLIHO X

* Time-based microcompact: EFX&iZHE EXRBEIEEZEA, IRSE Prompt Cache BEEEE
%, ABEZRAETRENIEETIAER, REEHREETI

* Cached microcompact: EREMARSSIHZHF cache editing BY, % R’X
MR EFFRNIRTALR,; i transcript PTLUMRIEARE, NMMERAT R L TXMESENMETR
%o

Context collapse 5 traditional compact B REEFMAE—1F I, Context collapse LAB/NF ERIEEYIEAE,
WEREEMILA collapse store A, ERBIBRFEATIIELR; traditional compact MA—XERHESIRE
E[F¥, B Context collapse BY, F&h auto compact AJRE#INE, UR—NEHEEBZENIEI MR ER
BHER,

Session Memory compact 2% Compact 95— LIEKR. MITFNHERN Compact B, RARFT=IR
EENBERFELIPH Session Memory, HREEENRZEHEES;, & Memory RFEE. AT, WAL
¥, HEEGHEIEEHE, BR[O traditional compact.

ERDZZARA. REBES. AP EER feature flag &M, HIEENRITHEBERNEA.

10.2 #RiRAHF %
%5 fih & BN RIRESR FRYSEIL
Fp BRI TBEE XIS HEEI Session Memory compact, &S
Compact K EMER traditional / reactive B&1E
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%A fih & B RIRER AR EIN
Auto EKREFEHE Token, & 23 Session Memory compact, FBIELERE|
compact FMBRH=EENEE ; BRI ARR AT

=2 APl B3R[E] prompt too

Reactive longe HTTP 413 ST A prorr:i':co?—lc\mg Ei?ﬁ%ﬁﬁ?\#%ﬁﬁiﬁ_ﬁ"éﬁ’ﬂ contexic Foll/apse;
compact AR ZP R, BERHFAIE. EHE5ERHKEZE

iR

i, IEKFTRY_E T XA EE L FTEIRE

R
-> tool-result budget
-> history snip (FJEHD)
-> microcompact
-> context collapse C¥2f1)
-> auto compact [H{EHAGTT
-> AR
L 2 B RS 5% collapse drain / reactive compact -> Hix

R EESENSEEH RAES RN ERT, BIERITEEER,
£i51T PreCompact hooks AR ;
BUTIRFEET—1RHAE:

Compact boundary
-> summaryMessages
-> messagesToKeep
-> attachments
-> hookResults

Compact TEERSLER Agent Loop, MEIBEEENEESBEINKESHEASIERIRE, ENZOAEE
kTR, MeEER—MIEHRERITIRES, SRESERAF BN, BEEmBHR. KKERGELEIT
%I, Agent FLRTREEE TFHMEBHEIRRE,

R
/7 \\ /J \é:é:

—N5EERY Agent Harness 385 El14e LU AR T{E:

e TPNEEZ S
-> FeEE R SO R R AR A
-> fRMTSCAEL tool_use
-> RIBRFF AT T H
-> ¥ tool_result EEIVHEIHE
-> TR, HRBNGHREARE
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Hep, REIRE " T—HMA", T Harness ;RE"X—FRESIT. WMAHRIT. MENER, UKIAHBLERS
TEAIRRL,
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