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Claude Code & Anthropic #HEIE<1T Al fRiZBNF, WE BRI ARE RIVRIE Al Agent SEIZ
— REBMFTREMER, BESRANERAIRE, ABARNRESE, REBET—RTBNENE
EREER, BENEEETENETRANE/INAL

1.1 Claude Code Z+4

Claude Code & E2—MEIRRER Al Agent B1TH, ERNMUNE—THIRAESERBHIETE,
me—T5TEN. _JLXEE}M-TET:#EEE%E’\]E” ERRS., HizOeEHEE:

o XHRGRIE: EEH. BREABE. FERB (FRANFRHEZHRIEN)

o MRMIT: TLVFEIMREHIZIT Bash/PowerShell 85<

o ZWINE: HIFLTNENO, IFENEENRIERE

o TH%GH: HAMTZANIHEAR, XINTENH LTS

o MRAL: ZEARER (AFRE. MBEIRE. RIIRE. SERH)

e MCP t¥: &3 Model Context Protocol E1E9ME T EME R

e Sub-Agent R4t TIFESHEFIZ Agent TME

M Ay REFRIUNER, RAEMTEY 40 MAETA:

// src/tools.ts
export function getAllBaseTools(): Tools {
return [
AgentTool,
TaskOutputTool,
BashTool,
.. (hasEmbeddedSearchTools() ? [1 : [GlobTool, GrepTooll),
ExitPlanModeV2Tool,
FileReadTool,
FileEditTool,
FileWriteTool,
NotebookEditTool,
WebFetchTool,



TodoWriteTool,
WebSearchTool,
// ... BEEREKTE

ETREBENZITE—MESTENER: TRNIRTEZEFSH, MERE feature flag, MIBELEHiE
TRPRSTISELZER, B0 SleepTool RTE PROACTIVE 3 KAIROS feature flag FFiERI7EAA

const SleepTool =
feature('PROACTIVE') || feature('KAIROS')
? require('./tools/SleepTool/SleepTool.js').SleepTool
: null

RMEEIMENRFBENTIERAR, ERE—HABAIMEZEERAERFEHE (WAL ant
vs SMNBAF external) BOARRF@AZES,

1.2 FARIER

Bun {ERiE1TH
Claude Code ¥E4% T Bun TidE Node.js {FJ0iE1THISI % . MIRIBEO S AbIR I A AR — LR A9

1. bun:bundle AY94RiEAT Feature Flag

XERFEIFARIER, Claude Code KEfFR feature() REHITRIFNIELILHIR (Dead Code
Elimination) :

// src/tools.ts
import { feature } from 'bun:bundle'

const OverflowTestTool = feature('OVERFLOW_TEST_TOOL')
? require('./tools/OverflowTestTool/OverflowTestTool.js"').0verflowTestTool
: null

feature() 7£ Bun BY bundler MER#ERE N RIFRTEE ., SAEIMEBARASES, OVERFLOW_TEST_TOOL
B false, B require BEIREMK OverflowTestTool WELIRIBEMW tree—shaker T2 iEME.
X F—NEESAEARNEBINEE (ant-only features) AIRIBESR, BEEE:

* SMaR & %rRY binary RAE S RNERINEERIURTS

* KBTI REE if (isInternal) WHEHEDZ

o LEMRIE — WEMUIBIIE EAREFRETINER

2. XA HAT Z




M src/entrypoints/cli.tsx WEENEKZTIAEH, Claude Code #4mIFN B XA MITIZF .Bun
B9 bun build —-compile BES{FEBEE TypeScript + React MR AT BH— D Fokiiny —# |
X1,

3. EnhiEeE
src/utils/startupProfiler.ts AEXMMERENREERT T EohEENEEM:

const PHASE_DEFINITIONS = {
import_time: ['cli_entry', 'main_tsx_imports_loaded'],
init_time: ['init_function_start', 'init_function_end'l],
settings_time: ['eagerLoadSettings_start', 'eagerLoadSettings_end'l],
total_time: ['cli_entry', 'main_after_run'l,

} as const

Bun RIEIRINEIREZZ Node.js BIEE, XF—1 CLI TEKR, KRBT BIEZZMAF 55,

React + Ink fE TUI 1EZ2
Claude Code £ React JE3Z&ixK Ul, XAE— T8 RAGERE, BM Tool KEENFHTUETH
N

// src/Tool.ts
export type Tool<Input, Output, P> = {
renderToolResultMessage?(
content: Output,
progressMessagesForMessage: ProgressMessage<P>[],
options: { style?: 'condensed'; theme: ThemeName; /* ... *x/ },
): React.ReactNode

renderToolUseMessage (

input: Partial<z.infer<Input>>,

options: { theme: ThemeName; verbose: boolean },
): React.ReactNode

renderToolUseProgressMessage?(
progressMessagesForMessage: ProgressMessage<P>[],
options: { tools: Tools; verbose: boolean; /* ... %/ },

): React.ReactNode

[/ ..

BT IAFREEXSMERN A TRRATIER. AEEMIER. SREVER. BIRAVER. &
BEIAYESR, React WEANAMREEEXMERN Ul AEERFAIEE, MRAERR ANS|
MXBFMER, ABEREFZEIEKR,



Zod {ERiB1TRISSBIIIE
AAEMA Zod v4 BTEITREEIE, H53IRE T RMAIRIEN Hook IR

// src/types/hooks.ts
import { z } from 'zod/v4'

export const syncHookResponseSchema = lazySchema(() =>

z.object({
continue: z.boolean().optional(),
suppressOutput: z.boolean().optional(),
stopReason: z.string().optional(),
decision: z.enum(['approve', 'block']).optional(),
7/ aoc

1),

Zod 7 TypeScript KRBT ( 2. infer<T>) MGITNMIERINERE, ZE—THELEARE
SMEBEAN (AP APLIERZ, MCPJHR. Hook Hith) MASRHEXEE,

1.3 KBBEE=

Claude Code 9 src/ BRESEE 30 MAERR, U TEEERIVIRZTH S

src/

— main.tsx # CLI £AO - Commander.js ®{EX5/E3%HHE
|— entrypoints/ # ZAO:cli.tsx, init.ts, mcp.ts, sdk/
— QueryEngine.ts # Eif5|E - EEIEEGER

F— query.ts # #UOEETER — AP BA + TEHITHRSN
F— Tool.ts # TEMKRE — Tool<I,0,P> ZRIEY

— tools.ts # TEEMER - HH5EETRM

|— tools/ # 40+ T B : BashTool, FileEditTool, AgentTool...
— types/ # HEREH — TRRTEINMKE

— state/ # NIFR7SET — AppState, store

— services/ # SNERIRSZRE

| — api/ # Anthropic API &/

| | mcp/ # MCP HY

| }— compact/ # ETXERHERS

| | analytics/ # EUS S

| L— tools/ # TEHEHIZE FFENT)

— hooks/ # React hooks (useCanUseTool %)

— components/ # Ink UL At

— screens/ # TUI WA (BURIEE. REE)

— commands/ # SHIH SRS



— skills/ # REERGE (I RHHHE)

— plugins/ # RS

— coordinator/ # % Agent thifss

— context/ # FTXER

— migrations/ # EEITBHA

F— utils/ # TEEEE (RANER)
| | permissions/ # WRFRLGE

| | model/ # BRRESEE

| }— settings/ # YERBR%

| | sandbox/ # BRI

| ...

— bootstrap/ # BHREEE

— remote/ # RREXIEEE

— server/ # Direct Connect AR%UH
— assistant/ # BF#ER (Kairos)

L— voice/ # EEWA

ESERNE types/ BRNFE. XTERFHOXAHREEXRBEEN, BREETHAB. XE—
ZIBNERMRR, ATITRERMRH, XEXSERBERPETE—_:

// src/types/permissions.ts

/%%

* Pure permission type definitions extracted to break import cycles.

*

* This file contains only type definitions and constants with no runtime
dependencies.

* Implementation files remain in src/utils/permissions/ but can now import from
here

* to avoid circular dependencies.

*/

1.4 /5 =

Claude Code HYZRMIRIIN D RHATEMIIEIR, B—EELEHEHMER, @ MRBERSI,
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Layer 2: Agent System Layer 5: CLI / Ul Layer

REPL.tsx
RERA

J

QueryEngine.ts
REEREREE

main.tsx
Commander.s &4

SDK Entrypoint
BREAED

TaskCreate/Stop
BafEs

Query Engine

query.ts

BB EER \
Layer 3: Tool System _—

toolOrchestration.ts queryContext.ts
FHEATIIR RGURRAR

AgentTool tools.ts toolExecution.ts
F Agent Bl TRERR BTRRGT

(r g Layer 1: Protocol & Services

Tool.ts services/api/ services/mep/  —| utils/permissions/ services/compact/
TAmSED Anthropic API MCP Protocol RS ETFXER

coordinator/
2 Agent 18

1 diagram

Layer 5——CLI/ Ul B: AR {TSBEN  RIRERMAFRE, nain. tsx {#H Commander.js
ENXTRER CLI %0, REPL.tsx REREXZHAK., SODK AONRERAABIREED.,
Layer 4 — Query Engine B: XERFHIAM, QueryEngine EIBRENIIENE GBS,

query () REETIMRORY AP AR - TEHITER,
Layer 3 — Tool System B: EX 7T TLEMNMHKRIZOMMNITSIZE, toolOrchestration.ts a3
FHEZS, BTREBABDR ‘HEZE”M“BITHIT mE:

// src/services/tools/toolOrchestration.ts
export async functionx runTools(
toolUseMessages: ToolUseBlockl[],
assistantMessages: AssistantMessagel],
canUseTool: CanUseToolFn,
toolUseContext: ToolUseContext,
): AsyncGenerator<MessageUpdate, void> {
let currentContext = toolUseContext
for (const { isConcurrencySafe, blocks } of partitionToolCalls(
toolUseMessages,
currentContext,
)) o
if (isConcurrencySafe) {
// HAERS2MIE (40 Glob. Grep. FileRead) FH1T#T
for await (const update of runToolsConcurrently(
blocks, assistantMessages, canUseTool, currentContext,
)) A
yield { message: update.message, newContext: currentContext }



/] HEREMITERTHT
/] ea
b
b

Layer 2 —— Agent System B: #F Agent SREMESEIE, AcgentTool AILABIZEF Agent, &
NF Agent HIBIRIRY OQueryEngine ST, SERLEFRNBIES DR,

Layer 1—— Protocol & Services &: 5/MFtH R MEMMIZHE ., €% Anthropic APl & i, MCP
IXSEIL . ARSI L T X E4EARSS .

7 BRI RIRITRN
1. BEKE: ERAMKETE, &ZWLL*M&Aw@ﬂ*ﬂ&mLF

2. REMEM: types/ BREMBEHAZMAXBEX, ﬂ¥%:§ﬁﬁﬁff§%ﬁk§ﬁ
3. AsyncGenerator fEBEEE: query() F runTools() #BiRE AsyncGenerator , XHFIE
. RIAEREIE

1.5 Z=ILEURET

H#fiZ Claude Code AR AN BIRIFE—RTEXIENIRIZ, SAFPELRHRHA “I2E src/main.tsx
HELEHINEE" B, RARNMBRET A2

Tool.ts . n permissions.ts . N Tool.ts FHY
(X Tool $#[7) T (B XA PRIGES) B ToolPermissionContext

[§ 2 diagram
IEBITRNE D RBEME,

FrEx 10 HERRS5 L TXAE
L QueryEngine.submitMessage() #KIFARAN, BEARERSGIRT:

// src/QueryEngine.ts

async xsubmitMessage(
prompt: string | ContentBlockParaml],
options?: { uuid?: string; isMeta?: boolean },

): AsyncGenerator<SDKMessage, void, unknown> {
// .. fRHECE

/! FBESRRTHENTHERERDT

const {
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defaultSystemPrompt,
userContext: baseUserContext,
systemContext,

} = await fetchSystemPromptParts({
tools,
mainLoopModel: initialMainLoopModel,
additionalWorkingDirectories: Array.from(

initialAppState.toolPermissionContext
.additionalWorkingDirectories.keys(),

),
mcpClients,
customSystemPrompt: customPrompt,

})

// BESENRERT
const systemPrompt = asSystemPrompt([

... (customPrompt !== undefined ? [customPrompt] : defaultSystemPrompt),
[1),

... (memoryMechanicsPrompt ? [memoryMechanicsPrompt]
... (appendSystemPrompt ? [appendSystemPrompt] : [1),
1)

1

AERTHSTHOER: BIAMET (BEmeEX. TRERER. KEMN) . AP LTX (git IR

. IEBRER) . RELTX (BERL. shell £8), MURIIANICIZXHRBEENENAS.

e 2: #OEIRER

query() BREZE— AsyncGenerator, SEILY AP A TERITHRERIN:

// src/query.ts (#FSMHfEML)

export async functionkx query(params: QueryParams): AsyncGenerator<Message |

StreamEvent> {
while (true) {
// 1. @R Anthropic API

const stream = createStream(messages, systemPrompt, tools)

// 2. fICAbERNE R
for await (const event of stream) {
yield event // ERMESEALE

// 3. MNREEKRTITEFA
if (hasToolUse(lastAssistantMessage)) {
// 4. HITIR (eeH%)
for await (const update of runTools(toolUseBlocks,
yield update.message
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// 5. HREER (W ETHEERBXER API)
continue

// 6. BWESERESE, RETFEIR
break

XNMEHKRIFEE AR SEEHHES tool use RN, RABMPITIEABERKREG
GLIRE, TR/AF T, XME Agent T HAIZXG REFINBERERITZS T T ERETHRES.

frEx 3: TEMITSNRILE
ST TRBAPEZIURSIENHE, NRRARASERKEE:

// src/Tool.ts - T EEOFMRAX
checkPermissions(

input: z.infer<Input>,

context: ToolUseContext,
): Promise<PermissionResult>

PermissionResult F—PHIFIBXGERE, H behavior FERIRE T /EERE:

// src/types/permissions.ts
export type PermissionResult<Input> =

| PermissionAllowDecision<Input> // behavior: 'allow' — 4T
| PermissionAskDecision<Input> // behavior: 'ask' — j[@ARP
| PermissionDenyDecision // behavior: 'deny' - B4

| { behavior: 'passthrough'; ... } // Z#&BRANERRS:

STREWRATFNTRE, EEREYT ToolResult<T> jR[ME:

export type ToolResult<T> = {
data: T // ILEmEHE
newMessages?: Messagel[] // AERIBIE R
contextModifier?: (context: ToolUseContext) => ToolUseContext // LtTFX{&thss
mcpMeta?: { ... } // MCP FT#iEEL
}

contextModifier B—MEPMNIRIT: EETARTEENERETANIIT LT (BIaItNkIE
B%), BERE—TETXERRBMIFERELNERRT, RETHERLZM.



BrEx 4: GRERS RIS
BMREREY AsyncGenerator f yield #LHISSHLT EIEMTIEE, M APl # Server-Sent
Events, | TEMTHHESH, BIRLWERAY, BECEERRERD, THREPE MR,

. oSN BigQuery
—+ H& logEvent BUEDW |

Pk =S
BQ i+

RI3%E

3 diagram
X AsyncGenerator EiBE 2 Claude Code FURRIIMMIIZOMTIE, EXM T - HEIEH: &
BERANKN, £-EEE - BYTE: REWHBRIHES SWAIE - RUER: AT UEER
BELERIMERIER 2

AENGE

ARZEI TX Claude Code BIERBIAEN:

1. F@AFR: AEEEN CLRITE, ME— 1 TEBMNARIRRE Al Agent E1TH

2. BANERZYE: Bun MI4RIERT feature flag X2 7T —ERBZ =R ERS; React/Ink fEIRT
EZ&TH Ul ESRIE; Zod HiE 7T B#SER 5ETHRINE

3. AE%*#: M CLI B Protocol, E—EAIRMRANENNR

4. BHERAFIE: AsyncGenerator EELH 7 2RI (ESE

T RNETSH, RIPERNE—EHNIIAET, MSohRfEFA.,
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itz

%28 Bl

o~

14

“—1 CLI TENEMNEIRE T EESHKEFRBEEA, 8% 100 E2VNEFS, MZ—71Y)

HREN S ZRRFR) . ©

Claude Code HENRER— TR LRAIZE S FF MAFPETT claude spLBlHIMREHRTRA,
REZHTAODE. FTHE. EREMNH. IBHIT. RRVBALFITRIMER. AERE—SINX

LEpER, BRIEEER N EEE LT EAIRE I,

21 ANO=: M cli.tsx Z main.tsx

A0, ERNIZITHAIL T R Z IR :
// src/entrypoints/cli.tsx

async function main(): Promise<void> {
const args = process.argv.slice(2);

// PRERE : ——version FAELRMNE

if (args.length === 1 && (args[@] === '—-version'
console. log(  ${MACRO.VERSION} (Claude Code));
return;

}

/] WNTFRBEMEKE, MBI HE

Claude Code MIEENfAIAT src/entrypoints/cli.tsx . RPXEBRIFLEN ZHFIXHNEALE

|| args[@] === '-v')) {

const { profileCheckpoint } = await import('../utils/startupProfiler.js');

profileCheckpoint('cli_entry');

// RZEEEE : ——dump-system-prompt

if (feature('DUMP_SYSTEM_PROMPT') && args[0] ===
// . EEEHERE

}

// EREE : MN#FHTE CLI
const { main } = await import('../main.js');
await main();

'——dump-system—prompt') {
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IR ——version HAME: BEZEANE startupProfiler #&iR, MACRO.VERSION E—HIEAT

=

RENEE, XEWE claude —version AIHITEREZ EFRE import, XMIRERIBHMATIR
RFRMMUBE.
A MEFIEENE cli.tsx PRINMEREE:

// RREBHFRMETIEKX V8 H#HER
if (process.env.CLAUDE_CODE_REMOTE === 'true') {
const existing = process.env.NODE_OPTIONS || '';
process.env.NODE_OPTIONS = existing
? “${existing} --max-old-space-size=8192"

'——max-old-space-size=8192"';

REIEE AR 2 BIFIRE T AEFRE, #iRIZi2E 23315 (Claude Code Remote, Bl CCR)
PRI EISER S EARIARHEANREm OOM,

RREHFA?
ESies) iRt HEREMIE
4 A
1. src/state/store.ts (34 17) 1. src/types/permissions.ts 1. src/utils/startupProfiler.ts
REEEES TBRERITE X EEIERE
72 . -
2. src/Tool.ts e A e T 2. src/utils/memoize.ts
IEZEORY o '
REEHERE BRI E Rk mERE
A
3. src/QueryEngine.ts 3 3. src/services/compact/
’ _— Eriﬁgg,q ‘ src/tools/BashTool/bashSecurity.ts ’ P— P
S BLRENH s
y
4.
4. src/query.ts e R A F i s 4. src/tools/ToolSearchTool/
JRASHNSEHL . ' FERINES
ARSALSE e ) 1=

4  diagram
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2.2 FTFREX: SHIEIZFEE

main.tsx XHRET 20 TRBMUBERERKITIERD 2 —. EFA JavaScript BIEIRINEIE
MR T BRRAFHATINE:

// src/main.tsx — MXHERTRER

// ZEERUERYMEREGHEM import ZAEUETT :

// 1. profileCheckpoint FE#EIRKEFIEFIFRICAD

// 2. startMdmRawRead fE%7 MDM Fi##2 (plutil/reg query),

// EFES5EEY 135ms By import FHITIEIT

// 3. startKeychainPrefetch #fT/3zi®/ mac0S keychain j&EEL

// (OAuth + legacy API key), &M isRemoteManagedSettingsEligible()
// £7t applySafeConfigEnvironmentVariables() M@iZE% spawn JiFEFIEE
// (8% mac0S JEzh%y 65ms)

import { profileCheckpoint, profileReport } from './utils/startupProfiler.js';
profileCheckpoint('main_tsx_entry');

import { startMdmRawRead } from './utils/settings/mdm/rawRead.js';
startMdmRawRead () ;

import { ensureKeychainPrefetchCompleted, startKeychainPrefetch }
from './utils/secureStorage/keychainPrefetch.js';
startKeychainPrefetch();

XERABAAT —TXEEXL: ES EIRA import ZESREN, BERASEINESIRESER
aHITHT.

IR

M

Tool.ts utils/permissions/ utils/hooks/ QueryEngine.ts main. tsx
|
1mporE type impo} type irr%type import type import type import type

\ / \ types/ /- SEERR (FiEfTRIMES)

types/ Peltmissions.ts EeiEateis types/ids.ts types/command.ts
PermissionMode, 5 Command, PromptCommand,

L. HookEvent, HookResult, ... Sessionld, Agentld
PermissionResult, ...

5 diagram
XEBEER: £ macOS L, startkeychainPrefetch() H1TBE T M keychain iEBli%
fE (OAuth token #1 legacy APl key) , MR R HETXNHEM, XM RIESER LN
applysafeConfigEnvironmentVariables() REIHHBEITHIT, BXN 32ms, &it4 656ms, BT
WENRMEIERMBRITE, X 65ms HKTERBEFE import #Y 135ms ZA,
XMFATIMBRENESEBWSZIRER, £ startbeferredPrefetches() fh, TBEEZMNEEFIER
BRIERHERIERERZG:
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// src/main.tsx
export function startDeferredPrefetches(): void {
// BRESEAEF : HReMERRE bare &3
if (isEnvTruthy(process.env.CLAUDE_CODE_EXIT_AFTER_FIRST_RENDER) ||
isBareMode()) {
return;

/] HBREHER (ERAPRANE—FKHERTA )
void initUser();

void getUserContext();
prefetchSystemContextIfSafe();

void getRelevantTips();

// TREEEIETER

if (isEnvTruthy(process.env.CLAUDE_CODE_USE_BEDROCK)) {
void prefetchAwsCredentialsAndBedRockInfoIfSafe();

}

if (isEnvTruthy(process.env.CLAUDE_CODE_USE_VERTEX)) {
void prefetchGecpCredentialsIfSafe();

}

// X&it# (ripgrep, 3¥#BRET)
void countFilesRoundedRg(getCwd(), AbortSignal.timeout(3000), []1);

// 925 feature flag

void initializeAnalyticsGates();
void prefetchOfficiaWcpUrls();
void refreshModelCapabilities();

// XEZERNEE
void settingsChangeDetector.initialize();
void skillChangeDetector.initialize();

XLETREVIRESEMERA void BIE5N (fire—and-forget), RPEZE REPL MIERBHR, BIINER
AWER, ERENE—R AP HEES., BITEIE: APBASE—SHEEESETENN, XE&
B 18] B 88 Se Rk Fr B FENIRIE .

2.3 Feature Flag: ZmiFAtFEISEER

feature() REUZ Claude Code MEZARLHIXL UM Z—, ERE Bun B9 bun:bundle &R, 7£
RIFABCRENTREE:
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import { feature } from 'bun:bundle’

// GRIERKE: XFIMERMGEE, feature('COORDINATOR_MODE') === false
const coordinatorModeModule = feature('COORDINATOR_MODE"')

? require('./coordinator/coordinatorMode.js")

: null

% feature('COORDINATOR_MODE') 3y false B, Bun B bundler 2BEBN=TRIAIMLR
null, 3B require('./coordinator/coordinatorMode.js"') FRE|IANMIBEMERIHET W tree—

shake %,
£ src/tools.ts A, XMEXHAREFEH:

const SleepTool =
feature('PROACTIVE') || feature('KAIROS')
? require('./tools/SleepTool/SleepTool.js').SleepTool
: null

const cronTools = feature('AGENT_TRIGGERS')

70
require('./tools/ScheduleCronTool/CronCreateTool.js"').CronCreateTool,
require('./tools/ScheduleCronTool/CronDeleteTool.js').CronDeleteTool,
require('./tools/ScheduleCronTool/CronListTool.js"').CronListTool,

|
[1

const WebBrowserTool = feature('WEB_BROWSER_TOOL")
? require('./tools/WebBrowserTool/WebBrowserTool.js').WebBrowserTool

: null
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TypeScript 38!

.inferé&lt;
s {file_path: string, ...}

Zod Schema JSON Schema
z.object({...}) {type: ‘object’, ...}
schema.parse BT
P vIX
Bl 6 diagram
XA AN BEIT LB T RO E
®E feature() YmiERIiEBR  process.env. X BITEHEE
RN RMERR B IEFSIR TERBITE
BITRY T = BREHRNER D TN
ZeM4 A AES Y KIBEE, FJH¥E
NEREY FERRWESY B—/ =4, IMEL=ER0T]

BEFERSNE, process.env. USER_TYPE (MBEANRBFHARERE, BEERARRBY feature() L
LAY

...(process.env.USER_TYPE === 'ant' ? [ConfigTooll : [1),
...(process.env.USER_TYPE === 'ant' ? [TungstenTooll : []),

XfEE feature() MIRIFRNERR, XBERTFEHEFAFSRLER, M nain.tsx 5 266 TrIUNER]
—TEER:

if ("external"™ !== 'ant' && isBeingDebugged()) {
process.exit(1);

b
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XER "external' B—THMEKERNE — & ant WERER "ant”, EINMERER
‘external" , @4, process.env.USER_TYPE RUEHEREMENIRER, (£1F bundler I
1TERAITEARDHERR

2.4 JERINE: require() FITRERIEER

£ main.tsx M tools.ts M, KEEAT require() fiE import , XAZRBXEEIE, MM
B —MZIBAIEE IR NN 5REE -

// src/main.tsx — FTERTEIMKHEIAVEEIRE require
const getTeammateUtils = () =>
require('./utils/teammate.js') as typeof import('./utils/teammate.js');
const getTeammatePromptAddendum = () =>
require('./utils/swarm/teammatePromptAddendum.js")
as typeof import('./utils/swarm/teammatePromptAddendum.js');

// src/tools.ts — FTEETEIRKR
const getTeamCreateTool = () =>
require('./tools/TeamCreateTool/TeamCreateTool.js")
.TeamCreateTool as typeof import('./tools/TeamCreateTool/TeamCreateTool.js"')

. TeamCreateTool
XEEMmMERR:
B 1: ITIREMAARE, tools.ts &N TeamCreateTool , Jj TeamCreateTool RYIEIREERAN
S5 tools.ts , @I require() BRERHP, BRRENASIZEMESAN, RTEREE

BRRZHT, WREFEPNMAEERERTRNET.
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SDK FahE X Zod Schema ¥k
HookJSONOutput SchemaHookJSONOutput

WAL EC WZILEC

TIEIEIS

Assert>
—_ A égl
TRES TN WIFEIR

7 diagram

R 1: SERVBITRY R 2: ERENERLY R 3: FEREMHHFR R 4: EREIRS RN 5: ERIBNZRIA
BT HENER Zod + 4RiZRTBT S RIE—BUE SERB TR AR ER FIRIBE SRS 5402 buildTool 9L EZRINME
T . _—

1900 X4
HKBRLHRBE
8 diagram
B 2: £EME + £BIRE, as typeol import(...) BERERTEMERNS require() | iR

EEt A TBEREER:

const coordinatorModeModule = feature('COORDINATOR_MODE"')
? require('./coordinator/coordinatorMode.js")
as typeof import('./coordinator/coordinatorMode.js"')
: null;

RMEABEEM T =TB4r: 1. FIENELEBER (BF feature()) 2. ERME (B
.)

require() ) 3.ZEBILL (BT as typeof import(. )
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2.5 BEhitgE: profileCheckpoint &4:

Claude Code REZT —ERBmIMEEIT S R4, TXFE src/utils/startupProfiler.ts

// src/utils/startupProfiler.ts
const DETAILED_PROFILING = isEnvTruthy(process.env.CLAUDE_CODE_PROFILE_STARTUP)
const STATSIG_SAMPLE_RATE = 0.005
const STATSIG_LOGGING_SAMPLED =
process.env.USER_TYPE === 'ant' || Math.random() < STATSIG_SAMPLE_RATE

const SHOULD_PROFILE = DETAILED_PROFILING || STATSIG_LOGGING_SAMPLED

T RAR MM LRI
1. REFHGRI: 100% BAEBAFH 0.5% MWIMNEAF B&IER, 1$14Eae R LiRE Statsig BT

Raoh
2. FASHRI: @i CLAUDE_CODE_PROFILE_STARTUP=1 MREZEFEM, HLTENIEL
wE

export function profileCheckpoint(name: string): void {
if (!SHOULD_PROFILE) return

const perf = getPerformance()
perf.mark(name)

/1 REFREN T IR A IR
if (DETAILED_PROFILING) {
memorySnapshots.push(process.memoryUsage())

by

X4 SHOULD_PROFILE 3y false B, profileCheckpoint() @—"IEDLREIMNZTREL, TIiniTHIHF
H, XEREEFMEF 99.5% WIMNBAFP ASZENEAIMEEERZNT,
ITREMEBTEMBRER, AT —FEHIONEZ:

profileCheckpoint('main_tsx_entry') // import FF4A

// ... 135ms BY import # ...
profileCheckpoint('main_tsx_imports_loaded') // import &%k
profileCheckpoint('main_function_start"') // main() EEHAO
profileCheckpoint('main_warning_handler_initialized"')
profileCheckpoint('eagerLoadSettings_start') // ECEMN#HFFLE
profileCheckpoint('eagerLoadSettings_end') // BCEMELER

XM AIBERTE X AT Statsig L1R:
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const PHASE_DEFINITIONS = {
import_time: ['cli_entry', 'main_tsx_imports_loaded'],
init_time: ['init_function_start', 'init_function_end'l],
settings_time: ['eagerLoadSettings_start', 'eagerLoadSettings_end'],
total_time: ['cli_entry', 'main_after_run'l,

} as const

HERFERAN, SEN—NESAFRENTERS:

STARTUP PROFILING REPORT

oms +0ms profiler_initialized [RSS: 45MB, Heap: 12MB]
1ms +Ims cli_entry [RSS: 45MB, Heap: 12MB]
2ms +1ms main_tsx_entry [RSS: 46MB, Heap: 13MB]
137ms +135ms main_tsx_imports_loaded [RSS: 89MB, Heap: 42MB]
138ms +1ms main_function_start [RSS: 89MB, Heap: 42MB]
312ms +174ms main_after_run [RSS: 112MB, Heap:
58MB]

Total startup time: 312ms

2.6 init fifE: MECEZIFiLE

23

main() REEEy init() AR (EXTE src/entrypoints/init.ts) BEMMFESIDE*EN—

&, BEW nenoize G, WBRE/RPITIX:

// src/entrypoints/init.ts

export const init = memoize(async (): Promise<void> => {
const initStartTime = Date.now()
profileCheckpoint('init_function_start"')

// 1. BRERERS — WIEFTARENXHEIIER
enableConfigs()
profileCheckpoint('init_configs_enabled"')

// 2. MAREMIMETE (trust IHFEZAET)
applySafeConfigEnvironmentVariables()
applyExtraCACertsFromConfig()
profileCheckpoint('init_safe_env_vars_applied')
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// 3. FEMAHELEAE
setupGracefulShutdown()
profileCheckpoint('init_after_graceful_shutdown')

// 4. ¥tAk 1P BHAE (B, THEE)
void Promise.all([
import('../services/analytics/firstPartyEventLogger.js'),
import('../services/analytics/growthbook.js"'),
1).then(([fp, gbl) => {
fp.initializelPEventLogging()
gb.onGrowthBookRefresh(() => {
void fp.reinitializelPEventLoggingIfConfigChanged()
1)
1)

// 5. EF OAuth HKAEE
void populateOAuthAccountInfoIfNeeded()

// 6. BEEBELEMEZILZE (mTLS + )
configureGlobalMTLS()
configureGlobalAgents()
profileCheckpoint('init_network_configured")

// 7. API FiZE#E — TCP+TLS EFEREIEHT
preconnectAnthropicApi()

// 8. FEEFEVRL
setShellIfWindows()

// 9. EEEEZEMSE (MREHEE)
if (isEligibleForRemoteManagedSettings()) {
initializeRemoteManagedSettingsLoadingPromise()

}
if (isPolicyLimitsEligible()) {
initializePolicyLimitsLoadingPromise()

profileCheckpoint('init_function_end")

})

24
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SDK/REPL i@F7 QueryEngine processUserinput Transcript

submitMessage (prompt)

discoveredSkillNames.clear()

U

setCwd(cwd)

U

fetchSystemPromptParts()

U

#33& systemPrompt
alt

orphanedPermission]

handleOrphanedPermission()

processUserinput(prompt)

B { messages, shouldQuery, allowedTools }

mutabl push(. )

alt [persistSession]

recordTranscript(messages)

yield buildSystemInitMessage(...)

alt [!shouldQuery (AithEr<)]

yield <t

yield { type: 'result’, subtype: 'success’ }

query({ messages, systemPrompt, ... })

query()

loop PEER]

yield message

Claude API

callModel(streaming)

yield assistant messages

WITTRBEA

mutableMessages. push(message)

recordTranscript(messages)

yield normalizeMessage(message)

return Terminal

yield { type: 'result' }

SDK/REPL iBR7 QueryEngine processUserlnput Transcript

B 9 diagram
HAAF I MESRANDITRNIRITIRER

applyConfigEnvironmentVariables B9 ERHT
MREZ SN D NFTIER:

e applySafeConfigEnvironmentVariables() : ££ trust MHFIEZBIHIT. RMEAE

IMEEE (MAEIRE. CA IEPREEI)

e applyConfigEnvironmentVariables() : #f trust XL ZEHIT. NAMBENIETS,

MEZETHNEE

query()

Claude API

RZE

BEH

25

s

INI=1A
BERY
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BRMOMEBIITRER T EFRAPRIMEEZH, ARPTEATEEERIEEREF RRRE.

preconnectAnthropicApi BIFEIEL L

// TCP+TLS EFBEFTE 100-200ms

// 7E CA IEBFNRIZELE T RILE) Esh iR
// EEERYE ~100ms BI¥IEAE{L THEFIT
preconnectAnthropicApif()

BEEEEMNZSEEIEANRE TCP &, TLS EFAIFEIR (100-200ms) #HERBIEEENRLT
fEh, XEWELHE R APHERRLERN, EEEEBIUME,

main.tsx AARY runMigrations() PAEHITECEITF:

const CURRENT_MIGRATION_VERSION = 11;

function runMigrations(): void {
if (getGlobalConfig().migrationVersion !== CURRENT_MIGRATION_VERSION) {

migrateAutoUpdatesToSettings();
migrateBypassPermissionsAcceptedToSettings();
migrateEnableAllProjectMcpServersToSettings();
resetProToOpusDefault();
migrateSonnetimToSonnet45();
migratelLegacyOpusToCurrent();
migrateSonnet45ToSonnet46();
migrateOpusToOpusim();
migrateReplBridgeEnabledToRemoteControlAtStartup();

if (feature('TRANSCRIPT_CLASSIFIER')) {
resetAutoModeOptInForDefaultOffer();

}

if ("external" === 'ant') {
migrateFennecToOpus();

}

saveGlobalConfig(prev =>
prev.migrationVersion === CURRENT_MIGRATION_VERSION
? prev
: { ...prev, migrationVersion: CURRENT_MIGRATION_VERSION }

ERAFNRITER:



1. BRASIJIE: ﬁ‘# migrationVersion EBHEKEENIT

2. #FE: STIBRBDIAZREFN (ZRITER—)

3. é%#l.ﬁiW%zﬂ%fiL%pﬂBﬁiZH&ZKLi MESMERSHTEIBNGITRAETR, XEHT
X — ST EBRHMETRERSFTENT

4. IR HE: nigrateChangelogFromConfig() 2RERY, (£ fire—and—forget &z{, A
E3=15)

BT FENITR H®EFMIILRXT Clad & BN EHRRDE

Fennec - Opus - Legacy Opus - Sonnet 1M - Sonnet 4.5 - Sonnet 4.6 - Opus 1M 6 &/«

KRB R EEIBAF FHNERRIFRE,

ZEMENE
main() RBWALEEST 1T LENE
// src/main.tsx

// &2 :BAlk Windows MEETE ZHITHS
process.env.NoDefaultCurrentDirectoryInExePath = '1';

AR S AR -

// SVERHER RS T F BEAE K R B AN

if ("external" !== 'ant' && isBeingDebugged()) {
process.exit(1);
}
isBeingDebugged() #4&E --inspect h—,L,\\ NODE_OPTIONS IMEZTEFNEIAN Inspector &EIE,
EINER RS, BIERHEIRE E—MREYRBEER, LR ERREIRENE,

2.7 Commander.js g <7

main() PRERF{ER Commander.js EX T 5ERY CLI 0. <EXMABIEEKR (main.tsx BT
4000 17), EREMERARS—H. THILEREEDR, FoLGEIMIERERE.

E# N Commander BT 28I, BILMFREEETEERN argv QEIZAIAMIE:

// cc:// URL iyl ibiE
if (feature('DIRECT_CONNECT')) {
const ccIdx = rawCliArgs.findIndex(
a => a.startsWith('cc://') || a.startsWith('cc+unix://")
);
if (ccIdx !== -1 &% _pendingConnect) {
// BE argv, itFaSEsEes



_pendingConnect.url = parsed.serverUrl;
_pendingConnect.authToken = parsed.authToken;
process.argv = [process.argv[@]!, process.argv[1l]!, ...stripped];
¥
h

// “claude assistant [sessionId]’ 45ZkAbIE
if (feature('KAIROS') && _pendingAssistantChat) {
if (rawArgs[0] === 'assistant') {
JJ ooo
}
}

// ‘claude ssh <host> [dir]  #435kAbiE
if (feature('SSH_REMOTE') && _pendingSSH) {

if (rawCliArgs[@] === 'ssh') {
// 12H --permission-mode, —-local % SSH ¥B¥EiHFE
JJ ooo

}

b

XERIRERIZBEELR process.argy RKGEN"SE, {£1F Commander.js FEaLAIEEREETL
—4b1, XMIRITE S T E Commander FIEMAEFa<, RNREG T EH<SHNREI TUl A5,

REING

Claude Code HIBEIRZAI T —ETENMEEE LR IAL:

CRIERRFEMSE: ——version F import, $FFRAOERIIE

C FHTIEY: FIRAERMBEOFTHIT I/0 BIE

C EERMAML: feature() SEIMWMEBRFIRINADIEFR

. OMERAIaN: TEEURURIERE trust B E AT

CERBIERER: MEURMENEREE—REENTFER

. AIMLMERE: profileCheckpoint REIAT A (JEREFAF) IMBaNMEERE
XEMANBINBRE : TEHEER macOS TMET, Man<iImAZIZimT L&Y E4ZHIE 300ms £ 4,
AR T “BRENDR” BRI EE.

D O~ WON o



® 3 B RERFIRT

“RERZAR, MEIRENIME, —MFRERRAIRT, ME—{ BRIEZEF R,
Claude Code 22— MREME TypeScript KB RFMINE , HEBIRITAUNZ AN T HIFNOE, &

B —MERERAILREBIG : B RBESCRFIFATRIOAR . FTRAEMEH .. RIE API 2249,
MR Agent RAARIMERLLAPHEEE. AEBEM=THEBINXELXBEARAZNRITEE,

3.1 TypeScript IR A TIEME

E—T5 1900 STXHINIBES, TypeScript g RN AR RN LRE, MELEAHED.
Claude Code 3B 1B IERNERMFINES T EH,

fhBZEE (Branded Types)
mhREE:

// src/types/ids.ts
export type SessionId = string & { readonly _ brand: 'SessionId' }
export type AgentId = string & { readonly _ brand: 'AgentId' }

Sessionld F1 Agentld EIBTRIERRE @R string , (BERENENIEA ] EHRA:

function processSession(id: SessionId): void { /*x ... *x/ }
function processAgent(id: AgentId): void { /* ... %/ }

const sessionId: SessionId = asSessionId('abc-123"')
const agentId: AgentId = asAgentId('a-deadbeef01234567')

processSession(sessionld) // #wiFiET
processSession(agentId) // HRiIFHEIR: AgentId AEEMK{EZS Sessionld

XMIZITER T —RXE WA bug: 7 Agent RZ4iH, Session ID #l Agent ID #2FFE, BHHES
BIEZEPRE. MEEEEXMIZITH bug RANRIFNEIR.

BIZ MR R RERME TEAAD:
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export function asSessionId(id: string): SessionId {
return id as SessionId

export function asAgentId(id: string): AgentId {
return id as AgentlId

b
R toAcentld() EEEERIETRIE:
const AGENT_ID_PATTERN = /"a(?:.+-)?[0-9a-f1{16}$/

export function toAgentId(s: string): AgentId | null {
return AGENT_ID_PATTERN.test(s) ? (s as AgentId) : null

toAgentId F] asAgentld MXFIET: AIERREMNEML (RE null RRILHEEA), 5E2ZHE
XEMN (BRBRILEBASE). £ Claude Code RUERH, toAgentld FAFEEMTIMBEEA (40 URL
28, ashgentld BTARNBHMESERGR.

Deeplmmutable Z£H!
ToolPermissionContext #§ Deeplmnutable @3E, BRANRE T XIEMBII IR RSWEIMEN:

// src/Tool.ts
export type ToolPermissionContext = DeepImmutable<{

mode: PermissionMode
additionalWorkingDirectories: Map<string, AdditionalWorkingDirectory>

alwaysAllowRules: ToolPermissionRulesBySource
alwaysDenyRules: ToolPermissionRulesBySource
alwaysAskRules: ToolPermissionRulesBySource
isBypassPermissionsModeAvailable: boolean
7 ooa

1>

DeepImmutable FBAMMIGAARMIFICH readonly, J§ Vap #Jy ReadonlyMap , JSEERERN
readonly ¥4, XRIE TR ETXAETERITHE N L RERFERAIZER HILEERE
HABHESHRmFEIR.

3.2 EIAMREIRAR . AEREIHRIRMR

RIMKEZE ABY TypeScript TE P& E LAZEMEBHES . Claude Code R T —FH R SIERIBEIRTS
xR BHAERBEMBARENMGER,
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8] AR TR
ZRIUATRHEHR

A whileitrue)

~ ~
callModel (streaming)
[can|
TR B B —
- .
FallbackTriggefedrror S MAIEIE IR
N d %
StreamingFallback contioue | StreamComplete | continue continue continue continue continue

— T needsFollowtip?

¥

‘ J CheckFollowtlp |
signal.aborted sl
.
B T e S "
S it P T T 4 |
7 o~ ( 4 B : o :
. P - . N .

10 diagram

Tool.ts FESIAMMRKE, SIRRROFESIATRRE, AiTH, XMEHFZSEIRRIANL
RNELEHY undefined ,

BRIRF S types/ HZE
src/types/ BERPMXEESEHONN: RESRRNENNEZRNEE, 85ETRKS,

// src/types/permissions.ts 3X{LiFRE
/%%

Pure permission type definitions extracted to break import cycles.

k
k
* This file contains only type definitions and constants with no

* runtime dependencies.

* Implementation files remain in src/utils/permissions/ but can now
* import from here to avoid circular dependencies.

*/

& 11 diagram
£ Tool.ts AAAUERIXMELRIRIMANA:

// src/Tool.ts
// MWERLLESARBREB LTS ATEIR
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import type {
AdditionalWorkingDirectory,
PermissionMode,
PermissionResult,

} from './types/permissions.js'

// WERMESATEHERBLITES AEIR

import type {
AgentToolProgress,
BashProgress,
MCPProgress,
REPLToolProgress,
SkillToolProgress,
TaskOutputProgress,
ToolProgressData,
WebSearchProgress,

} from './types/tools.js’

ERREBFAANE T “to break import cycles”, B, AT HEED, XLEXINFEHSH:

/] ATERRE, EHSHHAELR

export type {
AgentToolProgress,
BashProgress,
MCPProgress,
REPLToolProgress,
SkillToolProgress,
TaskOutputProgress,
WebSearchProgress,

XERENENERERBAFTEERSABRE — EMNNATMUM Tool.ts SNXEER, (B
Tool.ts BRI BRIZRMER,

types/permissions.ts BT
Src/types/pernissions. ts EXFERITER, TENT REINIRRRRREN:

/7 WRERX - HIFIEES
export type ExternalPermissionMode = (typeof EXTERNAL_PERMISSION_MODES) [number]
export type InternalPermissionMode = ExternalPermissionMode | 'auto' | 'bubble'’

export type PermissionMode = InternalPermissionMode

/] WRITH — =EKRE
export type PermissionBehavior = ‘allow' | ‘'deny' | 'ask'



SRAIEfZ Claude Code SRS 33

/7 RUREN — FRiRE
export type PermissionRuleSource =
| 'userSettings'
'projectSettings'
'localSettings'
'flagSettings'

'cliArg'
'command'

I

I

I

| '"policySettings'
I

I

| 'session'

/1 BRRRAEK — HIFEE

export type PermissionDecision<Input> =
| PermissionAllowDecision<Input>
| PermissionAskDecision<Input>
| PermissionDenyDecision

¥R PermissionMode BYENATN: FMERRIWMBYET ( ExternalPermissionMode ) EREREI
( InternalPermissionMode ) fyF£& . 'auto' F1 'bubble' B XBREAREMER, BiF feature()
IFERFAX, 'avto’ BAEZEAIMUMEBITRIGIEESPTEREIR:

export const INTERNAL_PERMISSION_MODES = [
. .EXTERNAL_PERMISSION_MODES,
. (feature('TRANSCRIPT_CLASSIFIER')
? (['auto'] as const)
([1 as const)),
] as const satisfies readonly PermissionModel]

RE—MEDIIE RERAD auto’ IR (AR InternalPernissiondode BATE), B
FHIITESTIDURIE feature flag HIRE, satisfics XRPRIRT HANSSLIE VA5,

3.3 Zod Schema: &{THTZERIIESIF

TypeScript HEBERFETEHE ., W TFEELBINBBNNR IR, (NERFNLBOEE
89, Claude Code £ Zod v4 SLIEITRIEEIE, 45— EU TS

T AEANIE

B1MTITHRR inputSchema Z— Zod schema:

// HE=ER) : FileRead TEMH A schema
const inputSchema = z.object({
file_path: z.string().describe("The absolute path to the file to read"),



SRAIEfZ Claude Code SRS

offset: z.number().optional().describe("Line number to start reading from"),

limit: z.number().optional().describe("Number of lines to read"),

})

X schema [ERTARSZ =1BY:

1. API 8249: B4R JSON Schema, Ki%% Anthropic APl tools S
2. BITHIEIE: WIMRERENTRIEASHESSE
3. HREUEHT: BT 2. infer<typeof inputSchema> EEHHEMRT TypeScript HE

BP@A REPL.tsx QueryEngine Claude API StreamingToolExecutor TR

BAXA
submitMessage(prompt)

createUserMessage({content})

recordTranscript(messages) [Fi5]

Transcript Storage

messages + systemPrompt
AssistantMessage (stream)

baseCreateAssistantMessage({content, usage})

#EESRE tool_use block

addTool(toolUseBlock)

tool.call(input, context)

ToolResult{data}

createUserMessage({tool_result})

toolUseResult = [FiA%
content = FFFILLR
sourceToolAssistantUUID = Bk

yield TRERHES

void recordTranscript() [fire-and-forget]

HET—E...

BPEA REPL.tsx QueryEngine Claude API StreamingToolExecutor B#IR

12 diagram

Hook M5z 3&iE
src/types/hooks.ts BAENT Hook Z4iEINLN. schema:

// src/types/hooks.ts
export const syncHookResponseSchema = lazySchema(() =>
z.object({
continue: z.boolean()
.describe('Whether Claude should continue after hook (default:
.optional(),
suppressOutput: z.boolean()
.describe('Hide stdout from transcript (default: false)')
.optional(),
stopReason: z.string()
.describe('Message shown when continue is false')

Transcript Storage

true)')
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.optional(),
decision: z.enum(['approve', 'block']).optional(),
reason: z.string()
.describe('Explanation for the decision')
.optional(),
hookSpecificOutput: z.union([
z.object({
hookEventName: z.literal('PreToolUse'),
permissionDecision: permissionBehaviorSchema().optional(),
updatedInput: z.record(z.string(), z.unknown()).optional(),
additionalContext: z.string().optional(),
},
z.object({
hookEventName: z.literal('PostToolUse'),
additionalContext: z.string().optional(),
updatedMCPTool0Output: z.unknown().optional(),
1),
// «.. B% hook HE{%H
1).optional(),
1,

SEE lazySchema() G3#R, X2 IR
HEWIERNR), BT lazy BRF UERIIE) @maﬂmwt

JmiERd RE—EERT S
£ hooks. ts MRRE—RSIAEBNRE:

// src/types/hooks.ts

import type { IsEqual } from 'type-fest'

type Assert<T extends true> =T

type _assertSDKTypesMatch = Assert<
IsEqual<SchemaHookJSONOutput, HookJSONOutput>

XE—TRIFNEIS, R Zod schema HEMTLHAYZEEY ( SchemaHookJSONOutput) 5 SDK HREFEE)
ENXHIZEE (HookISONOutput ) TE—H, IRMEFALE, mEEKW.
XMRAER T —PEREB: 8 Zod schema FFrHXETE X ERNFERN, ENITRISEENMIIEHR
MEER—, FIFNER TR TEREE X Z B “RAHKIEE",
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36

(SR IEIES s o HEHF LR user BFF
(7+ PR BT AT reorderAttachmentsForAPI mergeUserMessages

SFE R
local_command %

BB
IAE K /PDF

API R
user/assistant 328

BB synthetic APl errors.

13 diagram

3.4 iZBITHZER: Tool<Input, Output, Progress>

Tool £EZ Claude Code XERFIZD, ER—T=SEUZERE, KRR, ftREH#

EREA—E—MEOT:

// src/Tool.ts
export type Tool<

Input extends AnyObject = AnyObject,

OQutput = unknown,

P extends ToolProgressData = ToolProgressData,
>={

readonly name: string

readonly inputSchema: Input

call(
args: z.infer<Input>,
context: ToolUseContext,
canUseTool: CanUseToolFn,
parentMessage: AssistantMessage,
onProgress?: ToolCallProgress<P>,
): Promise<ToolResult<Output>>

description(
input: z.infer<Input>,
options: { /x ... *x/ },
): Promise<string>

renderToolResultMessage?(
content: Output,
progressMessagesForMessage: ProgressMessage<P>[],
options: { /% ... */ },

): React.ReactNode

/] v 30+ AEEX

=PRESHE
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e Input extends AnyObject : THEH#IAR Zod schema 8!, @id z.infer<Input> B&hiERR
A TypeScript 258!

o Output: THEHITERMER, TEATLEAERERMELLEN

o P extends ToolProgressbata : #ERENEE, NEATERSFENHERSR

XMZEIR TR T HIEE R ZEMIRE M, g, call() AERE ToolResult<Outputs,

i renderToolResultMessage() 3EUY Output ZEBUEY content H:% PIRRBE T AL

RMEREREAERIEE,

buildTool 5 ToolDef
NTEHIREX, Claude Code 5|AN7T buildTool() TJ BREH ToolDef ZEHI:

// src/Tool.ts
type DefaultableToolKeys =
| 'isEnabled'
'isConcurrencySafe'
'isReadOnly'

I

I

| 'isDestructive'
| ‘checkPermissions'

| 'toAutoClassifierInput'
I

‘userFacingName'

export type ToolDef<Input, Output, P> =
Omit<Tool<Input, Output, P>, DefaultableToolKeys> &
Partial<Pick<Tool<Input, Output, P>, DefaultableToolKeys>>

ToolDef 3§ Tool $ZOFRY 7 NAMRMCHRNE, buildTool() REIEFRAIME:

const TOOL_DEFAULTS = {
isEnabled: () => true,
isConcurrencySafe: (_input?: unknown) => false, // RiZEFLE
isReadOnly: (_input?: unknown) => false, // BRIZEEEE
isDestructive: (_input?: unknown) => false,
checkPermissions: (input, _ctx?) =>
Promise.resolve({ behavior: 'allow', updatedInput: input }),

toAutoClassifierInput: (_input?: unknown) => '',

userFacingName: (_input?: unknown) => '',

export function buildTool<D extends AnyToolDef>(def: D): BuiltTool<D> {
return {
... TOOL_DEFAULTS,
userFacingName: () => def.name,
..def,
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} as BuiltTool<D>

EBEIAMBEOR MR
e isConcurrencySafe BRiA false : RIETLEAREH LT (IRSTHEE)

e checkPermissions ZRIA allow : JEANPEARRRLBEBRANERS

X R LBIN” (fail-closed) WIRHTENMNEGS: SICTHENSEFLENZSRE, RSN
2

ZBR

BuiltTool BIZEERIFI spread
BuiltTool<D> FYZEBIFE AR Ti@fTAIAY { ...TOOL_DEFAULTS, ...def } #&fE:

type BuiltTool<D> = Omit<D, DefaultableToolKeys> & {
[K in DefaultableToolKeys]-?: K extends keyof D
? undefined extends DI[K]

? ToolDefaults [K] // D ®HE[iE -~ EREFAERE
: DIKI // D R - R D MK
: ToolDefaults[K] // D RAREFHE - EREMERE
}
RERBUAMRAIMOE R MEE undefined extends DIKI — ERS T BMEFAEERE MR

MEEEWE, RBFRTHIAEXESETEMRALEN, BROXEFHRRESENER.

3.5 FURIBA S LE

Claude Code BJHERAMMNRRARARZFERFIBIEXS (Discriminated Union), &id type FEEX
DAEAIHE B/ REBETIR,

RERRR R L

PermissionResult 2—PRHGHIFIES:

// src/types/permissions.ts
export type PermissionResult<Input> =
| PermissionAllowDecision<Input>
| PermissionAskDecision<Input>
| PermissionDenyDecision
| { behavior: 'passthrough'; message: string; /% ... *x/ }

BTTMEE behavior FERHIF:
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export type PermissionAllowDecision<Input> = {
behavior: ‘'allow'

updatedInput?: Input // FIREfERERIEHA
userModified?: boolean // RPRREEFHER

acceptFeedback?: string // BPESRNRE
contentBlocks?: ContentBlockParam[]

export type PermissionAskDecision<Input> = {
behavior: 'ask'
message: string // ARIAFRER
suggestions?: PermissionUpdatel]l // EiXHINPREHH
pendingClassifierCheck?: PendingClassifierCheck // S$0#aEkeE

export type PermissionDenyDecision = {
behavior: 'deny'
message: string // BRIEER
decisionReason: PermissionDecisionReason // W@3& : &5 BARE

AR KRBT RIS TRE:

e allow By decisionReason ErEN (RFAEEMETFR)

o deny By decisionReason ZWMEAM (FBELTHEERR)
o ask AIBME® sugoestions (ZIXAFUEESARERALM)

SHEAEHR narrowing:
const result = await checkPermissions(input, context)

switch (result.behavior) {

case 'allow':
// TypeScript #0i& result 2 PermissionAllowDecision
const finalInput = result.updatedInput ?7? input
break

case 'ask':
// TypeScript #1i& result 2 PermissionAskDecision
showPrompt(result.message, result.suggestions)
break

case 'deny':
// TypeScript #i& result & PermissionDenyDecision
logDenial(result.decisionReason) // decisionReason {RIEFFTE
break
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PermissionDecisionReason BIREHI5I
MRARRNRERAGHE—NHIRERES, FER type FE:

export type PermissionDecisionReason =

| { type: 'rule'; rule: PermissionRule }
{ type: 'mode'; mode: PermissionMode }
{ type: 'subcommandResults'; reasons: Map<string, PermissionResult> }
{ type: 'hook'; hookName: string; hookSource?: string; reason?: string }
{ type: 'asyncAgent'; reason: string }

| { type: 'sandboxOverride'; reason: 'excludedCommand' |
'dangerouslyDisableSandbox' }

| { type: 'classifier'; classifier: string; reason: string }

| { type: 'workingDir'; reason: string }

| { type: 'safetyCheck'; reason: string; classifierApprovable: boolean }

| { type: 'other'; reason: string }

BN EEUSHRIAT “— TMXRIRERFTRER 10 MARRIREFE", subcommandResults TAREE
BT M@ PermissionResult Map, AT&RR Bash s LA FaSHIMRERAS,

safetyCheck Z{RrpRy classifierApprovable f/RFERE—TEHANRTERRITC

type: 'safetyCheck'

reason: string

// &} true B, auto RXAFNLEI[IITEMIERFIEE

// FFEREHEREE (.claude/, .git/, shell configs) A true
// 3F Windows BRZBZEITFEEHNES bridge ;HEEA false
classifierApprovable: boolean

THERSERRFIREFIZ

Tool 3ZEOHEY isSearchOrReadCommand FHiEIRE—PDEWNIRED SE:

isSearchOrReadCommand?(input: z.infer<Input>): {
isSearch: boolean // grep, find, glob #&z{
isRead: boolean // cat, head, tail, 3{4iZHR
isList?: boolean // ls, tree, du

RXTREREAZRRE, ME—T=ENRED LK, U BERERREESIEEZIER/ZIURIF
MERNEZRER, 1sList RCHAERRANEZEMN isSearch ] isRead fE#IIRIRITH
MFE.
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Command £EMRF SR
src/types/command. ts HAfY Command XRRTRT B—MERIEESER — H# + THBS:

export type Command = CommandBase &
(PromptCommand | LocalCommand | LocalJSXCommand)

CommandBase EXTHEAGSHEEMEM (name, description, isEnabled %), MEx& R @iT
type FERXD=FHTE:

type PromptCommand = {
type: 'prompt’ /] BIEGERPIT
progressMessage: string
getPromptForCommand(args: string, context: ToolUseContext):
Promise<ContentBlockParam[]>

type LocalCommand = {
type: 'local' // F##IT (K UI)
supportsNonInteractive: boolean
load: () => Promise<LocalCommandModule>

type LocalJSXCommand = {
type: 'local-jsx' // FHHIT (F UI)
load: () => Promise<LocallSXCommandModule>

PromptConmand BRI < (WRBEMEEM) MR EMIHKERN prompt RIXLHRE,
LocalCommand F] LocalJSxCommand FAMHITNGS: BIERHLEESD R, FEFTEESR React
éﬂ1¢0

AR load() FIEMNFERMEIT: <SR RERPIMFERNZ NS, BR TIEMmE+1T
L HHREENTTH,

3.6 REIRFUE AR

EFRARIFICRREIRIT, AIBRGH LR EFB MU EMLTRN



P& REPL.tsx QueryEngine query.ts Anthropic API TIARG AR5 |5 RS

S "IRER src/main. tsx HRE"
me AR
submitMessage(prompt)
ARARIRT

fetchSystemPromptParts()
H0&§ CLAUDE.md 21z 3 f$
#4352 processUserinputContext

query(messages, systemPrompt, tools)
Lo T T
API EREFFFIE

createStr

messages, tools, system)
StreamEvent (assistant text + tool_use)
HENRE WA FileRead TR

runTools([{name: “"Read", input: {file_path: "src/main.ts<}}])

checkPermissions(FileRead, input)

readFile('src/main. tsx’)

XHAE

ToolResult (X4 HE)

BIAGREMIHBIIR

yield SDKMessage(result)
yield SDKMessage

BRRAEE

& 14 diagram
1. EARSIEIREFRIRT (Make illegal states unrepresentable), Sessionld F] AgentId 5
R ARG ERIEMEERIZNMAaWIEIR, PermnissionDenyDecision pE decisionReason (&
1§ TEHEL EXREEE AR,
2. BB S HHEM NSRBI R . & Zod schema #1 SDK Z£BIHFR, Assert<IsEqual<A, B>>
R ENKE—E,
3. BiIEITHIIES f#SERS—, Zod 1Y z.infer<T> it schema MEBRHKZF—TEMBERE, &
% T FohEIF ™D EXNES ),
4. BT HREBI A SCMEBERIE, types/ BRAEREBTHRAE, XESEIUEEARREZES
A, MAERSINIBITRKE.
5. Z2RINSEXES. buildTool() MEIMEREETRFNTERE (RAIHL. IEERIE. BB
RABRAS), TAXMEUWTNENFRERRITA,

AENG

Claude Code HIEBI AR Z B HA 4R JavaScript IIEELTRE” . ER—TEORITHY. ZRIRAIE

RUZRA:

1. KB ShEZEAF Deeplmmutable IRERIFINL 2IRIE
2. R AXRAXHNERS D BRBFMRBAIERIDR 6]
3. EE: Zod schema FFBEX G LI TRIIIEM IS 240 E



4. TER: ZE Tool #0O0 buildTool T R#G—T 40+ TRMEEIZY
REXRBAZRITES — 1900 XANRBEEBERZERPRIFEMTENE — RENES
BT KMRENREEER,
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“—AMABIBIEIRI, THETFERBSR, TETFEERENDERTTE, ~

EiW5|% (Query Engine) £ Claude Code BN X ERJ/UMNOE, TiICBFE2BIS LT
REPL MIA—&KIRT~, TE2EBY SDK UEEBEARXLREZEE, RERMSLCAB—FIR
QueryEngine.submitMessage() A, AEERABIMTX—ZO0AGERNIRITES. RSEES5HIR

MREHH

4.1 QueryEngine &

iRt BiRSIRRS
QueryEngine MIXHLEREL T EMNIRITEA:

/%%

QueryEngine owns the query lifecycle and session state for a conversation.
It extracts the core logic from ask() into a standalone class that can be
used by both the headless/SDK path and (in a future phase) the REPL.

One QueryEngine per conversation. Each submitMessage() call starts a new
turn within the same conversation. State (messages, file cache, usage, etc.)

* X X X X X ¥

persists across turns.
*/
export class QueryEngine {

XEGERBR T =R EBIRITRR:

1. = PXHE—EH: 84 OQueryEngine SEIHE - TEIXNERE, KSESEREZERFXA
ft,

2. M ask() {2EX: ERMEHN ask() RBHEMME, BRIERSMREA SR NEFE,

3. fi—H%: SDK #] REPL HER—15IZ, Hif T MECIBEREFRIE,
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IDFER

export class QueryEngine {
private config: QueryEngineConfig
private mutableMessages: Messagel]
private abortController: AbortController
private permissionDenials: SDKPermissionDenialll
private totalUsage: NonNullableUsage
private hasHandledOrphanedPermission = false
private readFileState: FileStateCache
private discoveredSkillNames = new Set<string>()
private loadedNestedMemoryPaths = new Set<string>()

AR — DX EFRNZITES:

mutableMessages: Message[] ZRENWIERGEHEFRE, EREZ/X submitMessage() @R, 3T
BXEFERT nutable AIR—XBAEBENZNG R ERBANE S ESHRBESR, BXRCH
TIRER—MEp M RELE. SXAFRMALIETRGE, FERET push() EM:

this.mutableMessages.push(...messagesFromUserInput)

readFileState: FileStateCache 777 EEEIHRVRES, AT ERESZENINXHE
EZRIRARD, E—XHrIERZREIRA—EFER T A0 ENEE 1/0,

totalUsage: NonNullableUsage BEREENSIERY APl {EFHE (input tokens. output tokens, 48
FaE) . #IiaM EMPTY_USAGE | 7£8)R APl AREZEM.

permissionDenials: SDKPermissionDeniall] 2% #RIEHLEIT E(EREKR, XPMYHAF SDK 8
BENRSRE, hELEHFITHIXBEUER.
discoveredSkillNames FRERZF] turn RRIMAKEERTR, ATFoM&REG. FTRIBPRECES

YR submitMessage FFiLiFZ:

// Turn-scoped skill discovery tracking. Must persist across the two

// processUserInputContext rebuilds inside submitMessage, but is cleared
// at the start of each submitMessage to avoid unbounded growth across
// many turns in SDK mode.

private discoveredSkillNames = new Set<string>()

BN R
QueryEngineConfig KBZ—TRANEELSH, E5IZMRMMAFEN—IRBEARS:

export type QueryEngineConfig = {
cwd: string
tools: Tools
commands: Command[]



mcpClients: MCPServerConnection([]
agents: AgentDefinition[]
canUseTool: CanUseToolFn
getAppState: () => AppState
setAppState: (f: (prev: AppState) => AppState) => void
initialMessages?: Messagel]
readFileCache: FileStateCache
customSystemPrompt?: string
appendSystemPrompt?: string
maxTurns?: number

maxBudgetUsd?: number

taskBudget?: { total: number }
jsonSchema?: Record<string, unknown>
7l ooa

BRI ERENR RN (B3 THWERRSHIIR) ERTEL: F—, IESBATERENE; 8-,
B BTSN EREAT .
ERHAIRXERIZ snipReplay [OF:

snipReplay?: (
yieldedSystemMsg: Message,
store: Messagel],
) => { messages: Messagel]; executed: boolean } | undefined

ARBRER T RN ABX I EEEANMIEE RIZ— feature("HISTORY_SNIP') RYRIFNEZHE, &
bun test ¥fiE TIR[E] false, WERE QueryEngine NE %S| tree—shake IEMERFRIE, MidS
T, XE— T HEBAYUREEI B RRRIFAR" M,

4.2 submitMessage ifE

submitMessage 2 QueryEngine BIME— /A 753 EHRhiE, BH—MNQH
AsyncGenerator, X MEFEWKEFB AL ARIXE—1 Promise, Mk E— TR UESHENES

Z3
Lo
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sTREwmEH

Claude API SSE Stream

message_start cantent_block_start content_blo{delta c@_block_stop X

queryModelWithStreaming

yield Assistanésage yi%reamEvent

message_stop

queryLoop
bt i yield tool/result W€ tool\ use blocks message jeld stream_event
N R IRAG
StreamingToolExecutor toolUseBlocks QueryEngine.submitMessage
addTool yield SDKMessage
TERAT SDK/REPL 1§R %

processQueue  getCompletedResults

HAT/ETHAT

runToolUse

TREREH

15 diagram

frEr—: ETFXiE
submitMessage MYRIHFERR—THORARI L FXHWETRE:

const {
defaultSystemPrompt,
userContext: baseUserContext,
systemContext,
} = await fetchSystemPromptParts({
tools,
mainLoopModel: initialMainLoopModel,
additionalWorkingDirectories: Array.from(
initialAppState.toolPermissionContext.additionalWorkingDirectories.keys(),



),
mcpClients,
customSystemPrompt: customPrompt,

})

ASGRTHSTRRAN: BARSRER. ENEERR. AFMGRTMEMNRER. EMEY
asSystemPrompt() HENRENRTIR A,

BFrER—: AFHEALE

const {
messages: messagesFromUserInput,
shouldQuery,
allowedTools,
model: modelFromUserInput,
resultText,

} = await processUserInput({
input: prompt,
mode: 'prompt',
Jl ooo

1)

processUserInput SR (AJBERAXA. RHIan<al ContentBlock #{4H) #RIER
SR, REARMAS (B0 /compact ), shouldQuery Jy false, FIZEA=TEA AP,

MER=: Transcript 15
EHENEWBEN®ZE], 5IZEEFEESA transcript:

if (persistSession && messagesFromUserInput.length > 0) {
const transcriptPromise = recordTranscript(messages)
if (isBareMode()) {
void transcriptPromise // fire-and-forget
} else {
await transcriptPromise

¥

XEF-—TRUNXS: & bare & (HANKRAR) TAFEEATR, BAXEGEAE
——resume BEN, FBHEZRSMHTHEERNN: “~4ms on SSD, ~30ms under disk contention”,

BERPD: EiTES
RE, SIEHANTWERR:



for await (const message of query({
messages,
systemPrompt,
userContext,
systemContext,
canUseTool: wrappedCanUseTool,
toolUseContext: processUserInputContext,
fallbackModel,
querySource: 'sdk',
maxTurns,
taskBudget,
1) A
// %IEEA yielded message...
b

query() REAFtE— AsyncGenerator——35|ZEI/NEHEFENTY, BEiN@ LB ERAER
yield, X2, T —1 Generator EiE (HfTEESE 6§1¥éﬁm‘m)o

query.ts FIRg queryLoop REE—TERNLREIFREN. ENRITEZE: BRAENREAE
AL return 2&1F (Terminal), EAB continue #¥@TF—% (Continue),

'Iklh\

type State = {
messages: Messagel[]
toolUseContext: ToolUseContext
autoCompactTracking: AutoCompactTrackingState | undefined
maxOutputTokensRecoveryCount: number
hasAttemptedReactiveCompact: boolean
maxOutputTokensOverride: number | undefined
pendingToolUseSummary: Promise<ToolUseSummaryMessage | null> | undefined
stopHookActive: boolean | undefined
turnCount: number
transition: Continue | undefined

State Z queryLoop MEZ AR, BIR continue FBEIME—NEE State WRERITIK
SRR
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const next: State = {

messages: [...messagesForQuery, ...assistantMessages,
toolUseContext: toolUseContextWithQueryTracking,

7l ooo

transition: { reason: ‘'next_turn' },

b

state = next

REEERE

canExecuteTool()

...toolResults],

hetic error)

ik TREIRBIE

BEHREIHR WL (synt
‘ HENBEN R Sl

getComplet

edResults()

yielded

16 diagram

Terminal 5 Continue BBk
MIBETBHIREXAIFTB KR IEIRA (Terminal reasons) :

50
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reason fih R 1
completed REFETREE (KILREEA)
blocking_limit token #B 1 A 1 BRI
aborted_streaming FBFPsr CRIUMER)
aborted_tools RBP4l (ZEFITHMER)
prompt_too_long 413 FFIRBIEME
image_error E &/ /PDF I KB FEMRE
model_error AP| Hi B AEFRER R =
stop_hook_prevented stop hook BRFAFE LE
hook_stopped T E#H17HAE hook FRLE
max_turns KE R AR IRBRH
Continue ¥R A
reason aX
next_turn FENTERERAES
collapse_drain_retry 7&BR context collapse FEIR
reactive_compact_retry reactive compact [FEix
max_output_tokens_escalate M 8k AEZI 64k &
max_output_tokens_recovery EANREEERE
stop_hook_blocking stop hook HIRFEX
token_budget_continuation token FE AN 4R4EE

transition FERIERT E—RERE Continue [RE, L TF—REREERIED ELMERERHKE—
flgn, collapse_drain_retry REH—K, WREIXETA 413, MEEZ] reactive compact,

4.4 Token &

BudgetTracker 1l
src/query/tokenBudget.ts ST —PRENE] token FREIBIRZ:



export type BudgetTracker = {
continuationCount: number
lastDeltaTokens: number
lastGlobalTurnTokens: number
startedAt: number

export function createBudgetTracker(): BudgetTracker {
return {
continuationCount: 0,
lastDeltaTokens: 0,
lastGlobalTurnTokens: @,
startedAt: Date.now(),

MENEERETHAEE (TTHEER) IA:

export function checkTokenBudget/(
tracker: BudgetTracker,
agentId: string | undefined,
budget: number | null,
globalTurnTokens: number,
): TokenBudgetDecision {
if (agentId || budget === null || budget <= 0) {
return { action: 'stop', completionEvent: null }

const turnTokens = globalTurnTokens
const pct = Math.round((turnTokens / budget) * 100)
const deltaSincelLastCheck = globalTurnTokens - tracker.lastGlobalTurnTokens

const isDiminishing =
tracker.continuationCount >= 3 &&
deltaSincelLastCheck < DIMINISHING_THRESHOLD &&
tracker.lastDeltaTokens < DIMINISHING_THRESHOLD

if (!isDiminishing && turnTokens < budget * COMPLETION_THRESHOLD) {
/] HREE
tracker.continuationCount++

return { action: 'continue', nudgeMessage: ... }
}
// B

BRTEEE=TKREEE:
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e COMPLETION_THRESHOLD = © HEEA token AEIFER 90% BHELE,

o DIMINISHING_THRESHOLD = 500 : #IRELMRENRIEEE/ T 500 token, HIE N “IK#E
BIR .

o EZNEIRE >= 3: WMBBFHIEFTEZED 3 X continuation %,

FIEHFER
ERE—NEM: i (agentld || ...) —FRIE (subagent) °25 token M., X2ENF

RIBEECMIAERRER, BRRE maxTurns 25,

5 task_budget X3!
TRIBHR AR TRE =

1. tokenBudget: EFimfllFvad: token 1BER, BiE checkTokenBudget f£ queryLoop WIRHRE
2. taskBudget: API fRZZimAY output_config.task budget | BIIFERSEUEELRSIH, Bl
compaction IWFRIFEITE remaining
// task_budget.remaining tracking across compaction boundaries.
// While context is uncompacted the server sees the full history
// and handles the countdown from {total} itself. After a compact,

// the server sees only the summary and would under-count spend.
let taskBudgetRemaining: number | undefined = undefined

4.5 HHIRKE
Claude Code FIEWSIEXLM T T ERERME KRG, B—EHABPHAVIRTTILR,

max_output_tokens &
SIRBEmE AT (apifrror === 'max_output_tokens'), 6 SIERITRMERKE:

BfER—: Ft R4 i BRH

MRHRMERNEIHRIAG 8k RBHI, BINEEFFXAW, 514G maxOutputTokensOverride {88 HN
ESCALATED_MAX_TOKENS (64k) HZ|iXFE—FK:

if (capEnabled && maxOutputTokensOverride === undefined) {
const next: State = {
ff ooc

maxOutputTokensOverride: ESCALATED_MAX_TOKENS,
transition: { reason: 'max_output_tokens_escalate' },



state = next
continue

MrEe—: SRRE
MRFRIFHAERT, SIZEN—FIFFHRN meta JHE, 3

SHERIGR R

if (maxOutputTokensRecoveryCount < MAX_OUTPUT_TOKENS_RECOVERY_LIMIT) {
const recoveryMessage = createUserMessage({
content:

“Output token limit hit. Resume directly — no apology, no recap.
"Pick up mid-thought if that is where the cut happened. °~ +

"Break remaining work into smaller pieces.,
isMeta: true,

1)
/] e

T+

MAX_OUTPUT_TOKENS_RECOVERY_LINMIT = 3 BHRERZEI 3 X, HERNEFEEIHMZITH
—%no apology, no recap” FHLEEESRE token EEERTHANS,

Prompt-too-long V& & §%
4 ETXBHEREORE (HTTP 413), RE RN ITRINIT:

1. Context Collapse &k (REZ): BREFN collapse &1E, B LETXEIE,
2. Reactive Compact (£2ZE48): MR collapse 1%, HITZEMN T ESE,
3. HIRREM: WREHEENMABER, BAFRREIR.

if (isWithheld413) {
// #—3% :drain collapses
if (state.transition?.reason !== 'collapse_drain_retry') {
const drained = contextCollapse.recoverFromOverflow(...)
if (drained.committed > 0) {

state = { ..., transition: { reason: 'collapse_drain_retry' } }
continue

b

// %% : reactive compact

if ((isWithheld413 || isWithheldMedia) && reactiveCompact) {
const compacted = await reactiveCompact.tryReactiveCompact({

hasAttempted: hasAttemptedReactiveCompact,
7 ooo

}
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REZREIR
YT RETAMN, S5IEEMIREIEMEE:

try {
for await (const message of deps.callModel({...})) {
7l aoo
¥
} catch (innerError) {
if (innerError instanceof FallbackTriggeredError && fallbackModel) {
currentModel = fallbackModel
attemptWithFallback = true
/ BEAER

HREFE—TXBHETT—thinking B2 2&EYIER:

// Thinking signatures are model-bound: replaying a protected-thinking
// block (e.g. capybara) to an unprotected fallback (e.g. opus) 400s.
if (process.env.USER_TYPE === 'ant') {

messagesForQuery = stripSignatureBlocks(messagesForQuery)

}

HiRiH SR 408 A
TSI BER—FM“INB” (withhold) EXMIEATIRE AEEIR

let withheld = false

if (reactiveCompact?.isWithheldPromptTooLong(message)) {
withheld = true

}

if (isWithheldMaxOutputTokens(message)) {
withheld = true

}

if (!withheld) {
yield yieldMessage

}

#ANBERHEARILAD yield L5 . RESMEMEFRARRE, THERERREMN.
SDK JHBEEERE INNIREIRRNEIRES.

4.6 SDK vs REPL

QueryEngine @ISR S HNERMHII T SDK F REPL MiMER IS

55

EBALLET
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SDK &=
7£ SDK 24T, OQueryEngine B5EEFkHY (headless):

processUserInputContext = {

/) ooo
options: {
debug: false, // AEHiEiREERES] stdout
isNonInteractiveSession: true, // #Ri2AHIEZE
by
setInProgressToolUselIDs: () => {}, // AFE Ul EH
setResponselLength: () => {}, /! FRELMKERR
}

SDK A EIT for await...of jH#® submitMessage BYF=H, 1 SDKMessage FHEEHEEH
session ID FMFfE LERITTEIE.

REPL &=
REPL T, JHEERREATEIR:

1. Ul JB#R: @83 React/Ink ZH{4SCRTIE 23 2R 0%
2. IREI/FAL: @Y recordTranscript EA JSONL 3214,

KREXFNET snip LIE:

/%%
* SDK-only: the REPL keeps full history for UI scrollback and
* projects on demand via projectSnippedView; QueryEngine truncates
*x here to bound memory in long headless sessions (no UI to preserve).
*/
snipReplay?: (
yieldedSystemMsg: Message,
store: Messagell,
) => { messages: Messagel]; executed: boolean } | undefined

REPL REBZTEHLEATRHEE, snip AR "MERE”; M SDK BAT, snip =EFREHT
mutableMessages #HMNIEFINTZE,

PRIEIR B3R
RN ZEA—MURELES:

const wrappedCanUseTool: CanUseToolFn = async (

tool, input, toolUseContext, assistantMessage, toolUseID, forceDecision,
) = A

const result = await canUseTool(...)

if (result.behavior !'== 'allow') {



this.permissionDenials.push({
tool_name: sdkCompatToolName(tool.name),
tool_use_id: toolUselD,
tool_input: input,
1)
¥

return result

WIELEINRIBERFINES permissiondenials A, &K

permission_denials ZFEgFIR[EIZE SDK A . REPL 2T, X

.

F—NEBERHBES
FTRMFHER, TWERITLR yield —ME—HNEREL:

yield {
type: 'result',
subtype: 'success',
is_error: false,
duration_ms: Date.now() - startTime,
duration_api_ms: getTotalAPIDuration(),
num_turns: messages.length - 1,
result: resultText ?? '"',
total_cost_usd: getTotalCost(),
usage: this.totalUsage,
modelUsage: getModelUsage(),
permission_denials: this.permissionDenials,

KREZIHE result HE®W
EE R EFR A TARE LT

fast_mode_state: getFastModeState(mainLoopModel, initialAppState.fastMode),

7J ooc

X result JHREEWSIEN " RELHR —ELETETENR

PN

AORERT. BAS. token {EF=Z

MREMH, "HEE (L2 SDK By JSON Hith it ZE REPL BUIRSAZERT) R T BHNEERS.



BO5E: HERRA

FE-TIERRORN RS, HEERENRITHMEZ R AR AER,

Claude Code FIHRAZIZALT AR T4, BIFLETHAHNEERE. EBR—THRLDE
RURBRR, RETMRAEHITRLER. MEEBNIZRMICNTELE R B, AERMEETE
Xi&, RANBILIT R, B, FAHHM AP 3—tHEEE,

5.1 JHRREER

ZOEXERE
Claude Code HJH B R R IEIE— M HIBITNEA S LR (discriminated union) Z F, M src/query.ts
HSANTTIUNE HREAERI 2R

import type {
AssistantMessage,
AttachmentMessage,
Message,
RequestStartEvent,
StreamEvent,
ToolUseSummaryMessage,
UserMessage,
TombstoneMessage,

} from './types/message.js"

Message ZATAHRREMES:
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«type» «type»
ToolDef<Input, Output, P> BuiltTool<D>
Omit Tool without DefaultableKeys Omit D without DefaultableKeys
+ Partial DefaultableKeys + Required DefaultableKeys
buildTool fills defaults concrete tool type
«interface»

Tool<Input, Output, P>

+name: string

+aliases?: string[]
+searchHint?: string
+inputSchema: Input
+inputJSONSchema?: ToollnputJSONSchema
+outputSchema?: ZodType
+maxResultSizeChars: number
+shouldDefer?: boolean
+alwaysLoad?: boolean
+strict?: boolean

+isMcp?: boolean

+mcplnfo?: Mcpinfo

+call(args, context, canUseTool, parentMsg, onProgress?) : ToolResult<Output>
+description(input, options) : string

+prompt(options) : string

+validatelnput?(input, context) : ValidationResult
+checkPermissions(input, context) : PermissionResult
+isConcurrencySafe(input) : boolean

+isEnabled() : boolean

+isReadOnly(input) : boolean

+isDestructive?(input) : boolean

+interruptBehavior?() : cancel|block
+isSearchOrReadCommand?(input) : SearchReadResult
+getPath?(input) : string

+preparePermissionMatcher?(input) : MatcherFn
+backfillObservablelnput?(input) : void
+toAutoClassifierlnput(input) : unknown

+userFacingName(input) : string
+mapToolResultToToolResultBlockParam(content, id) : ToolResultBlockParam
+renderToolUseMessage (input, options) : ReactNode
+renderToolResultMessage?(content, progress, options) : ReactNode
+renderToolUseProgressMessage?(progress, options) : ReactNode
+renderToolUseRejectedMessage? (input, options) : ReactNode
+renderToolUseErrorMessage?(result, options) : ReactNode
+renderGroupedToolUse?(toolUses, options) : ReactNode

returns

ToolResult<T>

+data: T

+newMessages?: Message[]
+contextModifier?: ContextModifierFn
+mcpMeta?: McpMeta

17 diagram
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FIBI=FER
type FERETHIFIE. EAIBHBL switch iBEF, TypeScript MIEHIRA T A MAEH IS 5
STHOZEE

switch (message.type) {

case 'tombstone':
// message: TombstoneMessage
break

case 'assistant':
// message: AssistantMessage
this.mutableMessages.push(message)
yield* normalizeMessage(message)
break

case 'progress':
// message: ProgressMessage
break

case 'user':
// message: UserMessage
break

case 'stream_event':
// message: StreamEvent
break

UserMessage HIZHEE
UserMessage BRRFPRZSSHEE, B— type: "user” TEETEHATRBIIEX:

AZEHAN: AP ALK SDK FEHANRXE,

TEZR: BEENTIAEBEAATEREMNSR, BT tool result content block #RiR,
toolUseResult FEEFAMEIBH L, sourceToolAssistantUUID 3g@ft & XX T EHERAN
assistant JHE.

Meta JHR: isleta: true #RCAVHBASRTE Ul RETRLRF, (WMHMRENER, HIVAMIEHE: -
REENNZESIRT — max_output_tokens REES — compact [FHIEE

BHOEE: isvirtual: true fRCAUEBEFETREFEFRET UIER, BRERIZEL APl BIHRITIEE,

XSS E “AFRAE” (APl BE role=“user”’) RBEBEZ—Z—NEET, BRT APl HMYH
user/assistant &M #E A IR,

AssistantMessage HFEE TTEIE

function baseCreateAssistantMessage({
content,
isApiErrorMessage = false,



apiError,

error,

errorDetails,

isVirtual,

usage = {

b

input_tokens: 0,

output_tokens: 0,
cache_creation_input_tokens: 0,
cache_read_input_tokens: 0,

server_tool_use: { web_search_requests: 0, web_fetch_requests:

service_tier: null,

cache_creation: {
ephemeral_lh_input_tokens: 0,
ephemeral_5m_input_tokens: 0,

5

inference_geo: null,

iterations: null,

speed: null,

.): AssistantMessage {

return {

type: ‘'assistant’,
uuid: randomUUID(),
timestamp: new Date().toISO0String(),
message: {
id: randomUUID(),
container: null,
model: SYNTHETIC_MODEL,
role: 'assistant',
stop_reason: 'stop_sequence',
stop_sequence: '',
type: 'message’,
usage,
content,
context_management: null,
b
requestId: undefined,
apiError,
error,
errorDetails,
isApiErrorMessage,
isVirtual,

0},
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R usage MENAMESH—ERRT Claude API IR HY5EEE usage MR, SIIEEFLSIT. RSE
R HEEIBUE B ERRE . EAHR (MEIRER) (£A SYNTHETIC_MODEL = '<synthetics!
ERRBIRR, XL isSyntheticApiErrorMessage HERIVFIRE,

TombstoneMessage: EBHEM

// Tombstone messages are control signals for removing messages
case 'tombstone':
break

LERIREREIR (streaming fallback) &AERS, ZHIM partial assistant JHE B4 yield 487 Ul,
TWETXLEHE, 5% &5T tombstone:

for (const msg of assistantMessages) {
yield { type: 'tombstone' as const, message: msg }

b

Ul B2 tombstone /&, NMERIIRPBRISMATER . Z2—MEHIR (event sourcing) &
R—ABEREHHE, MEEM—1 MRS,

SystemMessage HFEEKR
SystemMessage BT subtype FERH#H—FSM:

e compact_boundary : FRCEAEIBE, AT —resume RE
e local_command : A##E< (41 /compact) K&
o api_error : API #iRE%]

e informational : —fRMER

e microcompact_boundary : HEFHEILF

e memory_saved : NIFRTEEE

o stop_hook_summary : stop hook HTIHE

e turn_duration : BRERZHIT

e api_metrics : APl 48EIEIR

e permission_retry : MNFEEIXIBH

e bridge_status : HHERESI

e away_summary : EFFHAEHE

e agents killed : {CIBLIH®AEN

e scheduled_task_fire : ERMERfME

XM RIFNFEENE (MIERBYE) ik pattern matching {RIGEE, EIESR T ERINRIRFEEE
AIRIELOZR



5.2 JHREIESFIIML

T REAR
Claude Code FEFMIEHENE, MBI AT RBHREFY

createUserMessage ={FFRRIMEM T RKE:

export function createUserMessage({
content,
isMeta,
isVisibleInTranscriptOnly,
isVirtual,
isCompactSummary,
toolUseResult,
mcpMeta,
uuid,
timestamp,
imagePastelds,
sourceToolAssistantUUID,
permissionMode,
origin,
7l ooo
}: { ... }): UserMessage {
const m: UserMessage = {
type: ‘user',
message: {
role: 'user',
content: content || NO_CONTENT_MESSAGE,
ks
isMeta,
isVisibleInTranscriptOnly,
isVirtual,
isCompactSummary,
uuid: (uuid as UUID | undefined) || randomUUID(),
timestamp: timestamp ?? new Date().toISOString(),
toolUseResult,
mcpMeta,
imagePastelds,
sourceToolAssistantUUID,
permissionMode,
origin,
b

return m

=

N

#im e

IRE
X E,



FPRATTE: 1. content FESEEEHRYA NO_CONTENT MESSAGE | BhLE[E APl RIXZSHEE, 2. uuid

/ICA o

MRKRRHNBENER, BEREFESBHBE—IRA, 3. tinestanp WRAKRMHNERZSRIATE,

createAssistantMessage # createAssistantAPIErrorMessage 2 3BT EEEEMEIREES

export function createAssistantMessage({
content,
usage,
isVirtual,
}: { ... }): AssistantMessage {
return baseCreateAssistantMessage({

content:
typeof content === 'string’
? [{ type: 'text', text: content === '' ? NO_CONTENT_MESSAGE : content }]
: content,
usage,
isVirtual,
})

EEFHEE ContentBlock #X4BHY B shit ik
3 [{ type: 'text', text: ... }1.,

BWRAAMREANEXE, T RBSRBEEE

createProgressMessage Sl TAHTHEES:

export function createProgressMessage<P extends Progress>({
toolUselD,
parentToolUselD,
data,
}: { ... }): ProgressMessage<P> {
return {
type: 'progress',
data,
toolUselD,
parentToolUselD,
uuid: randomUUID(),
timestamp: new Date().toIS0String(),

Progress &z BIS )

AEIAEAMEX BCH#HERESN, KBEZEMERS Ul &,

BRHEREE
RAEXT —HAEENEAEEXAE:
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export const INTERRUPT_MESSAGE = '[Request interrupted by user]'
export const CANCEL_MESSAGE =

"The user doesn't want to take this action right now.
export const REJECT_MESSAGE =

"The user doesn't want to proceed with this tool use.

export const SYNTHETIC_MESSAGES = new Set([
INTERRUPT_MESSAGE,
INTERRUPT_MESSAGE_FOR_TOOL_USE,
CANCEL_MESSAGE,
REJECT_MESSAGE,
NO_RESPONSE_REQUESTED,

1)

SYNTHETIC_MESSAGES &E&HTF isSyntheticMessage MBEB—XEHERRASEMNIZFIES,
AT ANBFPERST.

REM UUID JRE
LHEEERSD (normalizeMessages) B, FHER UUID R2FEHAERA, MR UUID fEME

TRAERY:
export function deriveUUID(parentUUID: UUID, index: number): UUID {

const hex = index.toString(16).padStart(12, '0')
return ‘${parentUUID.slice(@, 24)}${hex}  as UUID

XEKER—FEHEEABNZIF, R2FEMEBMNF UUD, X3F transcript B9—EMEF
——resume INEEEXEE,

503 IE % i lLa\

tool_result B4R
TEWITERK RSN UserMessage , H content FEEEE— tool_result content block:

createUserMessage({
content: [
{

type: 'tool_result',

content: resultContent,
is_error: isError,
tool_use_id: toolUseBlock.id,
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I
1,
toolUseResult: originalOutput,

sourceToolAssistantUUID: assistantMessage.uuid,
1)

REFE—TEENNEFM: - contentlol.content @ RiX4 APl NFFILER (FRFEH

content block #148) , — toolUseResult : TAMRREHE (RISRQER), BT UIEZRM HF £
EREX.

SRIEESR SN
STEHATH PR, U AP AREIIMIE RS, PIRELIL tool use JZBEIN tool result AYIF
. vieldMissingToolResultBlocks RRERAMEIXN“EZSHZIT” o280 :

functionx yieldMissingToolResultBlocks(
assistantMessages: AssistantMessagell,
errorMessage: string,
) |
for (const assistantMessage of assistantMessages) {
const toolUseBlocks = assistantMessage.message.content.filter(
content => content.type === 'tool_use',
) as ToolUseBlock[]

for (const toolUse of toolUseBlocks) {
yield createUserMessage({
content: [
{
type: 'tool_result',
content: errorMessage,
is_error: true,
tool_use_id: toolUse.id,
I
1,
toolUseResult: errorMessage,
sourceToolAssistantUUID: assistantMessage.uuid,

P

SARFNFES —DIIGEBER 220

// Exported so HFI submission can reject any payload containing it —
// placeholder satisfies pairing structurally but the content is fake,
// which poisons training data if submitted.
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export const SYNTHETIC_TOOL_RESULT_PLACEHOLDER =
'"[Tool result missing due to internal error]'

XBRIELLRIFFLEH B
TAERIBEN, HERELTXETRNER:

// RPFhELH
export const REJECT_MESSAGE =
"The user doesn't want to proceed with this tool use. The tool use was

rejected..."

// FREAELZ (EAPXE)
export const SUBAGENT_REJECT_MESSAGE =
'Permission for this tool use was denied. The tool use was rejected...'

// BEER S HEIRELE
export function buildYoloRejectionMessage(reason: string): string {
return " ${AUTO_MODE_REJECTION_PREFIX}${reason}. ~ +
"If you have other tasks that don't depend on this action, continue working
on those. = +
" ${DENIAL_WORKAROUND_GUIDANCE} ° + ruleHint

DENIAL_WORKAROUND_GUIDANCE S —F3EMEERISSSTA:

export const DENIAL_WORKAROUND_GUIDANCE =
"IMPORTANT: You *xmayx attempt to accomplish this action using other tools = +
“that might naturally be used to accomplish this goal, ~ +
“e.g. using head instead of cat. But you *xshould notx attempt to work = +
“around this denial in malicious ways...

AFREIHEGERNALR, BRARLERESRT,

REXATEZE TREMAP R BEGTE



SRAIEfZ Claude Code SRS

HREIES TASRMEURR

F&EE X ToolDef

A& isConcurrencySafe &g isReadOnly  EB& checkPermissions

buildTool T~

¥\ TOOL_DEFAULTS

\ 4

SR Tool W&

isConcurrencySafe = false isReadOnly = false checkPermissions = allow

BESE ST RRAFLEBAN REBANRRL

18  diagram

HER—EL

REPL.tsx query.ts StreamingToolExecutor toolExecution.ts A#IA

BIEHIE ToolUseContext

options, abortController,
essages, setAppState..

new StreamingToolExecutor(tools, canUseTool, context)

addTool(block, assistantMessage)

runToolUse(block, assistantMessage, canUseTool, context)

BB (zod safeParse)

runPreToolUseHooks

resolveHookPermissionDecision

tool.call(input, context, canUseTool, msg, onProgress)

ToolResult { data, newMessages?, contextModifier? }

runPostToolUseHooks

processToolResultBlock (#f/ F521L)

yield MessageUpdate

RIFd contextModifier

yield ZRHR

REPL.tsx query.ts StreamingToolExecutor toolExecution.ts A#IA

19 diagram
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54 yﬁ ll.a\;-.rift

Transcript FHIHLH

Claude Code {#F JSONL (JSON Lines) A BN IFEHBIF AN E

recordTranscript pREL:

export async function recordTranscript(
messages: Messagell],
teamInfo?: TeamInfo,
startingParentUuidHint?: UUID,
allMessages?: readonly Messagel],

): Promise<UUID | null> {

69

o MIODANOR

const cleanedMessages = cleanMessagesForLogging(messages, allMessages)

const sessionId = getSessionId() as UUID

const messageSet = await getSessionMessages(sessionld)

const newMessages: typeof cleanedMessages = []

let startingParentUuid: UUID | undefined = startingParentUuidHint

let seenNewMessage = false
for (const m of cleanedMessages) {
if (messageSet.has(m.uuid as UUID)) {

if (!seenNewMessage && isChainParticipant(m)) {

startingParentUuid = m.uuid as UUID
I
} else {
newMessages.push(m)
seenNewMessage = true

}
if (newMessages.length > @) {
await getProject().insertMessageChain(

newMessages,
false,
undefined,
startingParentUuid,
teamInfo,

by

return (lastRecorded?.uuid as UUID | undefined) ?7? startingParentUuid ?? null

REA LT X BINZITRR:

WEFRH: BT nessaceSet RIFEFRFIHPEE UUID, 8%
ERINENHE,

BNHH

s
N

/

Xl T ERIEF R



Ri#iEER: startingParentluid #HPHBZBIRIRRE, XXF ——resune REMDZEREX
EE,

RN ERFHERBERMBIRINZEFH startingParentluid | X4HET compaotion =
—#fi9 compact boundary FHHEH S HIMEREHE S ZBI, TRAEIN R HEN—ERD

Crashproof iﬁi‘l‘
HEFAMNNFEEE M AT ERREE:

// AREEEHATEABIFZAIEA
if (persistSession && messagesFromUserInput.length > 0) {
const transcriptPromise = recordTranscript(messages)
if (isBareMode()) {
void transcriptPromise // fire-and-forget for scripts
} else {
await transcriptPromise // block for interactive sessions

}

ERPIFMER T Nt 2BPEELIE APLHBRZEIEA:

// If the process is killed before that (e.g. user clicks Stop in cowork

// seconds after send), the transcript is left with only queue-operation

// entries; getLastSessionLog filters those out, returns null, and ——resume
// fails with "No conversation found".

33T assistant JHE, RIEARE

if (message.type === 'assistant') {
void recordTranscript(messages) // fire-and-forget
} else {
await recordTranscript(messages) // await for user messages
}
[REZE claude.ts BORIHFEI—TE yield —1 assistant JHEGS mutate iIZHER] usage ]

stop_reason FEg, WIR await BN, [FEE E’\J message_delta BEHMIERITAE, SAGIR
100ms ZEIR jsonStringify BZAME T IXNES,

Compact Boundary B3R 1t
[E480 R EEFHRAMIE—IES N\ compact boundary Zgi, AhARIRREBENESEEEREN:

if (message.type === 'system' && message.subtype === 'compact_boundary') {
const tailluid = message.compactMetadata?.preservedSegment?.tailluid
if (tailluid) {
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const tailldx = this.mutableMessages.findLastIndex(

m => m.uuid === tailluid,
)
if (tailldx !== -1) {
await recordTranscript(this.mutableMessages.slice(@, tailldx + 1))

}

MRS IX—F, ——resume PRER applyPreservedSegmentRelinks Ry tail-to—head &HEHE
AR EFZFHEREEMAMR,

5.5 JHRJFA—1E

normalizeMessagesForAPI
normalizeMessagesForAPL FHBRIZL APl BINRE— BRI, ENREZRANFEHEE
BIpREY A Claude API #£52HY user/assistant XEHEI .

export function normalizeMessagesForAPI(
messages: Messagell,
tools: Tools = [],
): (UserMessage | AssistantMessage)[] {
const availableToolNames = new Set(tools.map(t => t.name))

const reorderedMessages = reorderAttachmentsForAPI(messages).filter(
m => !((m.type === 'user' || m.type === 'assistant') && m.isVirtual),

HIREESZTHME:
S—MEr: Qi
o BB progress JHR ((XABT U

o FERREHUHE (isVirtual: true)
o BIRER APl HHREE ( isSyntheticApiErrorMessage )

BIMER: MEERRF

reorderAttachmentsForAPT 3§ attachment JHE ERBEIE1HHXAE] tool_result ZFI, ERN API &
3K user HETEELHINTE tool_result 28],

BE=MER: &L user HESH
Bedrock APl R3ZI53ELEM user SHE (1P APl XIFESBEMEH), FRAPR—LREENEHEN]:



case 'user': {
const lastMessage = last(result)

if (lastMessage?.type === 'user') {
result[result.length - 1] = mergeUserMessages(lastMessage, userMsg)
return

}

result.push(userMsg)

return

SBPUFER: System JHE¥E User JHE

local_command ZEEIWRLGEBEEIRN user SHE, BN APl REZ system role RIFEFHE:

case 'system': {
const userMsg = createlUserMessage({
content: message.content,
uuid: message.uuid,
timestamp: message.timestamp,
})
[/ s

ShME: \RSENFERE

SR 2 Ak AP TBFEE F /PO SATISM, IA—fCRHER MITRIHD user 8B R BIXLAR(AIR,
B L E AR EREHOSHIE:

const typesToStrip = stripTargets.get(normalizedMessage.uuid)
if (typesToStrip && normalizedMessage.isMeta) {
const content = normalizedMessage.message.content
if (Array.isArray(content)) {
const filtered = content.filter(
block => !typesToStrip.has(block.type),
)
7) ocoa

normalizeMessages (Ul /3—1t)
5 APl JI—#FE, Ul JA—f (nornalizeliessages ) 3% content block M BHH HELHEE
— block:

export function normalizeMessages(messages: Messagel[]): NormalizedMessagel] {
let isNewChain = false



return messages.flatMap(message => {
switch (message.type) {
case 'assistant': {
isNewChain = isNewChain || message.message.content.length > 1
return message.message.content.map((_, index) => {
const uuid = isNewChain

? deriveUUID(message.uuid, index)
: message.uuid

return {
type: 'assistant’,
message: { ...message.message, content: [_] },
uuid,
7/ ooc
}
1)
}
//

isNewChain ﬁﬁﬁﬁﬁ—ﬁﬁi?ﬁﬁ [F4EPRAHEEM UUID #EFIKE. X4FT UUID BIME—I1%

rEE FHBHEHZEEF—T UUID BY1E)

reorderMessagesinUI
UERFZERERINFS API RE, reorderMessagesInUl T RIEAAXANERIRZED

tool_use —> pre_hooks —> tool_result —> post_hooks

AR EINF ., XILAFEINE— BN TRERARE", MIETHNREEMH.

// First pass: group messages by tool use ID
for (const message of messages) {
if (isToolUseRequestMessage(message)) {
toolUseGroups.set(toolUseID, {
toolUse: null,
preHooks: [1,
toolResult: null,
postHooks: [],
1)

// Second pass: reconstruct in logical order
for (const message of messages) {



if (isToolUseRequestMessage(message)) {
const group = toolUseGroups.get(toolUseID)
result.push(group.toolUse)
result.push(...group.preHooks)
if (group.toolResult) result.push(group.toolResult)
result.push(...group.postHooks)

XFFEIIEE L (first pass: group, second pass: reconstruct) E{RIF O(n) KEE Z:ERERT,
ST ERREHENIEREHE.



# 6 E: RVLHE

‘RS, HERNEFINESEASERE, ~

Claude Code %% T AsyncGenerator {fEAEZOIIRABIEEWERN . BAE— TSR AIRE
—EAEEEH . ASH . BUEEENXEZ 2N MR E, FMTELH Callback 1 EventEmitter
B, AEFMNRTNLER, RADITRINMAEEK . TRHITHHERTR. Generator WARS
EGHE

6.1 AsyncGenerator BT\

R LAE Callback?
Callback 2R EEHSHBAMNE], NEA callback THMEWE|E, BOARMT:

// &% callback #O

function query(params: QueryParams, callbacks: {
onAssistantMessage: (msg: AssistantMessage) => void
onToolResult: (msg: UserMessage) => void
onProgress: (msg: ProgressMessage) => void
onError: (err: Error) => void
onComplete: (terminal: Terminal) => void

}): void

XFEXNRBET: 1. ARALERHERE: £ETFHEELETMASEME, 2. BUEE:
FEIMIMINE (ADHRE— cancel RE) ., 3. AEHEM: HRE callback S “EEMAL", 4. iRE]
fEE%k: Terminal HEE@I callback 1£i&, A8EM return,

R LT 2 Promise?

Promise RINETFELE., EWSIEFEETRNARPTESZ I HEILER——assistant JHE. HEE
. TREZER——Promise TLERIAXM“ZRF=WH"EX, AILA Promise<Message > JREIFFHH
B, EXEREFENTEERTEFTIRLIE, ST AIEEFEMHNKEIRR, AR KK E
TEHESZ,



AsyncGenerator BI{fi &
Claude Code HI#Z/O\E IR :

export async functionx query(
params: QueryParams,
): AsyncGenerator<
StreamEvent
RequestStartEvent

I

I

| Message
| TombstoneMessage
I

ToolUseSummaryMessage,
Terminal

> {

AsyncGenerator 27 UK EEES |

AIERTUHER (Pull-based) : JHZEEEW for await...of gf .next() EpRIERNTF—ME. HHHA
HRBEREN, £FEEAMEEE vield Q. XERANEEEH,

JREIEIEN : Generator FREIRY return IE (Terminal) j@j° IteratorResult.value fESERXAT{E
8, '3|:I:||Eﬂ yield FOEZREINI, query() RIBRH, yield REIZHBEE, return £REIZE Terminal
BHHARENHE, XERERENZLRR.

EGHEHE: AAATE for await...of i break SifitiH 5, Generator REmMA return() 7
&, PTEHEREE, X5 using FHEAF] AbortController EB , MR SEERIBUH .

KRTZEMAR: vieldx FTIEHE TypeScript FREBEREER, RIFEZT Generator BBk,

6.2 API izt [y

HRRANRI
AP REIARIE queryloop BIME for await fEERFRLLIE:

for await (const message of deps.callModel({

messages: prependUserContext(messagesForQuery, userContext),
systemPrompt: fullSystemPrompt,
thinkingConfig: toolUseContext.options.thinkingConfig,
tools: toolUseContext.options.tools,
signal: toolUseContext.abortController.signal,
options: {

model: currentModel,

fallbackModel,

onStreamingFallback: () => {

streamingFallbackOccured = true
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h
querySource,
7l ooa
H
) A
/] BB RNES
}

deps.callModel (EfFEZ queryModelWithStreaming ) ZEthE—1 AsyncGenerator, %
Claude API B9 SSE (Server-Sent Events) ittt AE B R,



SEANIEfE Claude Code JEBRB

MIVERHER

78
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getAllBaseTools
40+ TH

feature 44HiZ

FHTRIE

isEnabled #&&

ERNIA

filterToolsByDenyRules

ERRIEEMN TR TR

REPL 1#&z(id3E

FRfE REPL B13RMRIET R

SIMPLE &= i8

{R{REE Bash/Read/Edit

assembleToolPool

BF MCPTH

unigBy name

RATER&E

E%Tﬁﬂ%

AIXE| API

20 diagram

79
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Illla I:Fl E’J “ﬁ I B%g&L;E
LR EEIEPEEER (fallback) R4, SIZEFENIEELR yield HEMMMILHE:

if (streamingFallbackOccured) {
// RSTEMEEE yield # partial messages
for (const msg of assistantMessages) {
yield { type: 'tombstone' as const, message: msg }

by

// BERBRE
assistantMessages. length = 0
toolResults. length = 0@
toolUseBlocks. length = @
needsFollowUp = false

/] EFRAHITHRIFEIZIAY
if (streamingToolExecutor) {
streamingToolExecutor.discard()
streamingToolExecutor = new StreamingToolExecutor(
toolUseContext.options.tools,
canUseTool,
toolUseContext,

discard() FHERE—nE, EIEEBAMNIARENT, BENTHFNIAKEISMEIR:

discard(): void {
this.discarded = true

HEBR“MNE” SR yield
RABAFE—PXRN B BE—RLHRYBTRIE vield AHHRE:

let withheld = false

if (reactiveCompact?.isWithheldPromptTooLong(message)) {
withheld = true

}

if (isWithheldMaxOutputTokens(message)) {
withheld = true

}

if (!'withheld) {
yield yieldMessage
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WINBAPH DA push B assistantlessages AR, HRERGENHMEBENE., X1 LUK

EERARNENESR 7T Rt SDK JHBEEREAIMENEIR.
ERPEER T Rt SDK HBEETRERRXLEHEEHIR:

// Yielding early leaks an intermediate error to SDK callers (e.qg.
// cowork/desktop) that terminate the session on any “error’ field —
// the recovery loop keeps running but nobody is listening.

6.3 TEHTHER

StreamingToolExecutor 2214

StreamingToolExecutor 2 Claude Code REFISHIFHRIZHIERZ—, EEEE TR, FH1T

W7, EREPNHEEZE,

export class StreamingToolExecutor {
private tools: TrackedTool[] = []
private toolUseContext: ToolUseContext
private hasErrored = false
private siblingAbortController: AbortController
private discarded = false
private progressAvailableResolve?: () => void

BIIEWEIRA— TrackedTool MR, HEBSHNEGEIIRS:
type ToolStatus = 'queued' | ‘'executing' | ‘completed' | 'yielded'

type TrackedTool = {
id: string
block: ToolUseBlock
assistantMessage: AssistantMessage
status: ToolStatus
isConcurrencySafe: boolean
promise?: Promise<void>
results?: Messagell
pendingProgress: Messagel]
contextModifiers?: Array<(context: ToolUseContext) => ToolUseContext>



SEANIEfE Claude Code JEBRB

AN
BashTool
522 schema
FileReadTool
5¢# schema
FileEditTool
528 schema
GlobTool i
= FERANE
522 schema
WebFetchTool
S : ___»
e {XBAFR
GrepTool /
522 schema
T mrmtmter T TaskCreateTool
I\Cywulu SedAlCIT 1R%m
ToolSearchTool
5C2 schema
MCPLEA1
{XB2FR
MCPLE2
{XNAFR

21 diagram



AR AZ SRR
ARZEMATREHCHR:

const parsedInput = toolDefinition.inputSchema.safeParse(block.input)
const isConcurrencySafe = parsedInput?.success
? (() = A
try {
return Boolean(toolDefinition.isConcurrencySafe(parsedInput.data))
} catch {
return false
¥
HO

: false

PATRMHNE:

private canExecuteTool(isConcurrencySafe: boolean): boolean {

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

(isConcurrencySafe && executingTools.every(t => t.isConcurrencySafe))

MNRAE: - ARZENTEIUSEMALRZENTIEHAT. - FARRENTELITUREHIT
—FHMAEEERNTN I ASHMET 8T A,
BREERESZ Read XMHHRMERIBAFHT, B Bash LR HITHIT.

i&rﬁiﬁuﬁ’]ﬂﬂﬁa‘%i_
HEHBTETARERR, MBI pendingProgress EEARIAT(EE

for await (const update of generator) {
if (update.message) {
if (update.message.type === 'progress') {
tool.pendingProgress.push(update.message)
/] REEEFHERIHEE
if (this.progressAvailableResolve) {
this.progressAvailableResolve()
this.progressAvailableResolve = undefined
¥
} else {
messages.push(update.message)

}



getCompletedResults FESRIARNESEZT pending progress:

*getCompletedResults(): Generator<MessageUpdate, void> {
for (const tool of this.tools) {
// % yield #HEHE
while (tool.pendingProgress.length > 0) {
const progressMessage = tool.pendingProgress.shift()!
yield { message: progressMessage, newContext: this.toolUseContext }

}
// B yield TERZER (&)
if (tool.status === 'completed' && tool.results) {

tool.status = 'yielded'
for (const message of tool.results) {
yield { message, newContext: this.toolUseContext }

I

XER T AP EINER TRMHITHE (20 Bash SiLMHILR), MREZERNMARE TEMNARA
[[T1E 2

HIXAZRER IE
%— Bash TRMITHEE, StreaningToolixecutor RRBAILFARBIA:

if (isErrorResult) {
thisToolErrored = true
if (tool.block.name === BASH_TOOL_NAME) {
this.hasErrored = true
this.erroredToolDescription = this.getToolDescription(tool)
this.siblingAbortController.abort('sibling_error"')

}
7EERE Bash SHIRSMAREKFLLE, TRERTRA:
// Only Bash errors cancel siblings. Bash commands often have implicit
// dependency chains (e.g. mkdir fails - subsequent commands pointless).

// Read/WebFetch/etc are independent — one failure shouldn't nuke the rest.

siblingAbortController & toolUseContext.abortController p¥izfls2—rhitHETH
Ra B EWEER.
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6.4 Generator &

yield* &E4E
Claude Code [T32{#F vield* Y& Generator $&X4BE. query() RPEFE—EQLE:

export async functionx query(
params: QueryParams,
): AsyncGenerator<..., Terminal> {
const consumedCommandUuids: string[] = []
const terminal = yieldx queryLoop(params, consumedCommandUuids)
for (const uuid of consumedCommandUuids) {
notifyCommandLifecycle(uuid, 'completed')
}

return terminal

yieldx B9IBX: J& queryLoop BIERE yield EEELZ query BHTEE, BAHEIR overyloop B9
return {2 ( Terminal) Mgz terminal ,

XMBEREXFR T — 1T =Z Generator Ei&:

querylLoop (F&iHE)
1 yieldx

query (54 #: command lifecycle)
1 for await...of

QueryEngine.submitMessage (;HE2MH: transcript, SDK output)
1 yield

SDK/REPL M7 (HRZ&HZE)

Stop Hook HfJ Generator &%
handleStopHooks HE— AsyncGenerator, @Y vield+ £ queryLoop HiEM:

const stopHookResult = yieldx handleStopHooks(

messagesForQuery,

assistantMessages,

systemPrompt,

userContext,

systemContext,

toolUseContext,

querySource,

stopHookActive,



handleStopHooks AIEE yield HERFMOEE (W0 hook HE. FHiREH), XLEEEMBEELEN
BHAEZEE . [, ERY return (E—— StopHookResult — R TEHIARR.

BUHGHE
Generator RYEUHEE =M HI{EHE:

1. AbortController 5

const toolAbortController = createChildAbortController(
this.siblingAbortController,

)
toolAbortController.signal.addEventListener('abort', () => {

if (!this.toolUseContext.abortController.signal.aborted && !this.discarded) {
this.toolUseContext.abortController.abort(toolAbortController.signal. reason)

}

}, { once: true })
FERARDIRES abort {£3%:

toolUseContext.abortController (ZifZRk)
L siblingAbortController (T E#t:RZ)
- toolAbortController (ETEZR)

2. Generator.return()

Y for await...of {EIA#E break S&EFERET, Generator B9 return() #ENAMH., using =
BB (40 using pendingMemoryPrefetch = ... ) WREMEESFEERERE L, RRFEHERIT.

3. discarded #5&

StreamingToolExecutor.discard() AMEHR abort 55, MERIRE— T HENM/Rins:

discard(): void {
this.discarded = true

XLE abort ERE—WIEFIRITHRAFTEMLL TREEMNMELERT L, THEERRTIEAEGITAY
THE (BEIENERZWERER).

BEEH

RAEE
AsyncGenerator B pull-based MR T RANEE. BRIATHERE:



SRAIEfZ Claude Code SRS 87

// QueryEngine.submitMessage
for await (const message of query({...})) {
// HbIE message (RIBESRHiE I/0)
if (persistSession) {
await recordTranscript(messages) // BAZE
}
yield* normalizeMessage(message) // Mkt yield

b

Y recordTranscript HATHEB AR, for await EHE{E, query() B9 Generator fEE—1
yield S#E#e, queryModelWithStreaming R Generator thfEZE#e ., [EEM HTTP RIEEVEE,
TCP ZIRE OIE#H, &2 APl RBIGRFEAZIRE,

EMMEREETENERES

[ PaN =]

FEEQUEXAREZHENG.

IL,\

HEH BT ERE
AT, REMNEEATSRBEN, #EYETUEETRNT —RPFELHES Bash HLHR

i, BME Ul BRERIEERE.
StreamingToolExecutor EITRFHEHEBFAMILAVE P BRI

// TEHTH  #HERHEE
if (update.message.type === 'progress') {
tool.pendingProgress.push(update.message)
if (this.progressAvailableResolve) {
this.progressAvailableResolve()

by

SEHZRMMER Promise.race SCIIEPEEZES

async *xgetRemainingResults(): AsyncGenerator<MessageUpdate, void> {
while (this.hasUnfinishedTools()) {
await this.processQueue()

for (const result of this.getCompletedResults()) {
yield result
}

if (this.hasExecutingTools() && !this.hasCompletedResults()
&& !'this.hasPendingProgress()) {
const executingPromises = this.tools
.filter(t => t.status === 'executing' && t.promise)
.map(t => t.promise!)

const progressPromise = new Promise<void>(resolve => {



this.progressAvailableResolve = resolve

})

await Promise.race([...executingPromises, progressPromise])

b

Promise.race MIRABBAIATHHEHENH, BHMSRE—AZENETKEEIETHLI

AmEEHM T RNHERS.

RAFEHE

KIEE{THBIWATE nutablelessages RBRIIAEEE., Claude Code {EM SFEEIEEHIAFIL
=

Snip Compact: & HISTORY_SNIP INAEFFRSHS, |E4BMaeD:

if (feature('HISTORY_SNIP')) {
const snipResult = snipModule!.snipCompactIfNeeded(messagesForQuery)

messagesForQuery = snipResult.messages
snipTokensFreed = snipResult.tokensFreed

Tool Result Budget: T BEZERA/NZIR:

messagesForQuery = await applyToolResultBudget(
messagesForQuery,
toolUseContext.contentReplacementState,
[/ ..

Auto Compact: & token ##Bid S{ER BohE4E:

const { compactionResult } = await deps.autocompact(

messagesForQuery,

toolUseContext,

{ systemPrompt, userContext, systemContext, toolUseContext,
forkContextMessages },

querySource,

tracking,

snipTokensFreed,

Fetch FIB1EH:
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// Creating it once means only the latest request body is retained (~700KB),
// instead of all request bodies from the session (~500MB for long sessions).
const dumpPromptsFetch = config.gates.isAnt

? createDumpPromptsFetch(toolUseContext.agentId ?? config.sessionId)

: undefined

ERPEATEMIARTNE: MREBAABIERIE (sove argasms 700KB)

Fire—and-forget 5 await BJi%F
HEBNEE—TBRRA SRS :

// Assistant BB : fire-and-forget
if (message.type === 'assistant') {
void recordTranscript(messages)
}
// User ;EE# compact boundary : await
else {
await recordTranscript(messages)

}

X HERFN—EMET : assistant JHER fire—and-forget 71F APl A H (BERNE
A 1/0 BRZE), T user JHER await HREEIRIMEN AT E M., SAFIAZESIRIET IR
M——=rmre—and-forget A& SHCEHEELF.

mA TRIITS RFIENRRE
EWEARE—MBTRFCRE ERMFH LR TES:

const useStreamingToolExecution = config.gates.streamingToolExecution
let streamingToolExecutor = useStreamingToolExecution
? new StreamingToolExecutor(
toolUseContext.options.tools,
canUseTool,
toolUseContext,
)
: null

FERERRE, TRAERNKEDEEX MRS X:

const toolUpdates = streamingToolExecutor
? streamingToolExecutor.getRemainingResults()
runTools(toolUseBlocks, assistantMessages, canUseTool, toolUseContext)



BESNIRFHRITER—ERGHE— AsyncGenerator, B TEIRIRFEHIT, FFIFH

MNES, MRFTRE AP RIDERENM T, BEERD TR
IHIEIR

XN IZITEI T Claude Code W IfEHZ—HisM@IINEER XHHA AT, [HERIZER
fallback 1RE, BEIFRFLZ LT HIIE, AsyncGenerator F9Z—31E0 ( ) {F15M

MERRIHEETEIER,



£75F: TARM

“FRIZRM R ITFERRFHIRE&RE—ZI. ” —— Robert C. Martin

Claude Code T ERAAREBNREB/IATRXIENF RS, SEEATRAA—TTER, THIM
LLM #IBMEFE R TE ERFMN—ERIEE | ap SHHIT. NITRITE, TERAHIRTEIERET
Claude Code HEENBREZ LK.

RERRNE TRERRRRRZY, T R RBUEA . EMERMNEENBATEE, BRXE
SEMIEERSIRE T RIENEN S KMXHA" (fail-closed) BIREEIA,

7.1 Tool #3244

711 EOEMR
Claude Code T EIEOENTE src/Tool.ts B, B—PMSELK TypeScript SZTEIEE, ZENO

BEiEEY 30 TMHENRESE, BET IEEGAMNS—THER: MARIE. NRLE. FIT. ERF
SN Ul S,

// src/Tool.ts (BHBRZLER)
export type Tool<
Input extends AnyObject = AnyObject,
Output = unknown,
P extends ToolProgressData = ToolProgressData,
> = {
readonly name: string
aliases?: stringl]
searchHint?: string
readonly inputSchema: Input
readonly inputJSONSchema?: ToolInputJSONSchema
outputSchema?: z.ZodType<unknown>
maxResultSizeChars: number
readonly shouldDefer?: boolean
readonly alwaysLoad?: boolean
readonly strict?: boolean
isMcp?: boolean
islLsp?: boolean
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mcpInfo?: { serverName: string; toolName: string }

/] EBEAE

call(args, context, canUseTool, parentMessage, onProgress?):
Promise<ToolResult<Qutput>>

description(input, options): Promise<string>

prompt(options): Promise<string>

validateInput?(input, context): Promise<ValidationResult>

checkPermissions(input, context): Promise<PermissionResult>

// HEREH

isConcurrencySafe(input): boolean

isEnabled(): boolean

isReadOnly(input): boolean

isDestructive?(input): boolean

interruptBehavior?(): 'cancel' | 'block'

isSearchOrReadCommand?(input): { isSearch: boolean; isRead: boolean; isList?:
boolean }

isOpenWorld?(input): boolean

requiresUserInteraction?(): boolean

// BEERR

getPath?(input): string

preparePermissionMatcher?(input): Promise<(pattern: string) => boolean>
backfillObservableInput?(input: Record<string, unknown>): void

// UI JB% (10+ Ai%)

userFacingName(input): string

renderToolUseMessage(input, options): React.ReactNode
renderToolResultMessage?(content, progressMessages, options): React.ReactNode
renderToolUseProgressMessage?(progressMessages, options): React.ReactNode

/] .. BEERFE

/] FIMLE SR

toAutoClassifierInput(input): unknown
mapToolResultToToolResultBlockParam(content, toolUseID): ToolResultBlockParam
inputsEquivalent?(a, b): boolean

R RO ERERI T TL MO RN :

EN—: ARSI EEERT, T3 isConcurrencySafe | isReadOnly _ isDestructive 5%
W input S, XEWER—T TREFIMRIEREWARINERERNZE4HE, F70, BashTool
W17 s WRRBEARREN, BHRIT m —rf / RHEBEIFEN,

RWM_—: ERXRS52EBSBE. #OF U EBERAFEHTEFH, &

3t renderToolUseMessage . renderToolResultMessage . renderToolUseProgressMessage .
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93

Claude Code &3
renderGroupedToolUse

renderToolUseErrorMessage #]
BAE—RKAEA.

renderToolUseRejectedMessage .
JONIN

F. ST ILATEERECARREFNENSIN, X5 React BIAM

RN=": #1838, KEEMCAFE (7)), TRAMRASIIZROGE, IHEREHSEIRAE.

7.1.2

ML EIFRE

call — ITE®TAO

Cca

):

1(
args: z.infer<Input>,

context: ToolUseContext,
canUseTool: CanUseToolFn,
parentMessage: AssistantMessage,
onProgress?: ToolCallProgress<P>,
Promise<ToolResult<Qutput>>

call RTRMRODIITHE, EEHIREZER ToolResult<Output>

export type ToolResult<T> = {

data: T
newMessages?: (UserMessage | AssistantMessage | AttachmentMessage |

SystemMessage) []
contextModifier?: (context: ToolUseContext) => ToolUseContext
mcpMeta?: { _meta?: Record<string, unknown>; structuredContent?: Record<string,

unknown> }

b
ToolResult MBS THEMBEE, TRILUEEMIVES CEARIXEHEH) M LETXENEE, X
contexthModifier B—MEYRIRIT—ERTFIEARTRAERITREENEETANRITIMG,

g
Ban, —RERNGLAEY contextModifier BHESTHEBIINIFER.

checkPermissions —— ¥R

checkPermissions(
input: z.infer<Input>,

context: ToolUseContext,

Promise<PermissionResult>
allow (RAIFHT) .

):
PermissionResult BT REBE=%:

BT TEAIME X BRI EIZBEE.

deny (BH/HESHERRA). ask (CGEHXERXNERMBIAEE) . XM ERE5TESENSEE, B
FANRIEE (MEFMMWAIILE) 7 permissions.ts HLME,

isConcurrencySafe — H AL 24riC

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



XM AERREMEERIES] StreaningToolExecutor AYEESRES, IRE true T AAIMUS EHABH
RLZETERHATHT; BE false WMIARMAEPTEN., HEES 9 EFFADMARERNIE
[REE,

isDestructive — WIFEATRIC

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

ERIRSMREM: “Only set when the tool performs irreversible operations (delete, overwrite,
send).” XMRCEMLE D EKB[IFIRF Ul WESRT.
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7.1.3 ##0 UML 2£HE

95
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#=ELFA BashTool

NI Zod safeParse

2%

FIB _simulatedSedEdit

-

HEMEEEhD K2R

HITER

\

Pre-tool hooks

checkPermissionMode

checkPathConstraints

#HIMITES allow/deny/ask

deny HIMJICER

REIFEIR

ask Y FILhe
DEBEAR
| —
allow FMIIAER a
FAHANPRIIENE allow
" ¥
AT

shouldUseSandbox?

IVFERAT BT
exec L

Post-tool hooks

22 diagram

REILR

96
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7.2 buildTool TJ™ — KRMXHAREAEIRIT

7.2.1 i1t sh4l
Claude Code 5 40+ THETI R, RSN TE#Y IS Tool 3IFHOMNEEL 30+ /&, KEER
FREEENHIR, BEERHNE, MIRALAESICIMENLTEBEXNAE, FESBTRERE.

buildTool T REENKITENE: ILLRERMEBDIEN, EFAEENXREFRE,

7.2.2 TOOL_DEFAULTS — &Mk D

// src/Tool.ts
const TOOL_DEFAULTS = {
isEnabled: () => true,
isConcurrencySafe: (_input?: unknown) => false, /! BELRRSE
isReadOnly: (_input?: unknown) => false, // BESEA
isDestructive: (_input?: unknown) => false,
checkPermissions: (input, _ctx?) =>
Promise.resolve({ behavior: 'allow', updatedInput: input }),

toAutoClassifierInput: (_input?: unknown) => ,

userFacingName: (_input?: unknown) => ,

RE BRI XBIRITRREFE—DH:
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AIME =1 ZE2EX
isConcurrencySafe false MIERINRSNT, FTe5HEMIA
HRITIT, XBR T BENZSRME,
isReadOnly false M LRRAAAN B E#RE. ZHHHFEN
RAGAREIRPEIEAGE,
isDestructive false RANEBER KRB R —h

TETRSBARICHBIA N, BXER

&2 1A TRBIAMRIC IR S

FEHIZHAPHRINEE, kMR
AP EIER “SERS .

checkPermissions allow BN —I B 2% X R
KEBLZERIBERANRZRR
(permissions.ts) XlETTHR
SCI@ checkPermissions Fim=£ T

SEERRERR,
toAutoClassifierInput VL (BEFERS) EFHEREKREZIEMNTZEDE
SN AT, RBERBHE
4 : “skip classifier —— security—

relevant tools must override”

7.2.3 buildTool 3}

// src/Tool.ts
export function buildTool<D extends AnyToolDef>(def: D): BuiltTool<D> {
return {
... TOOL_DEFAULTS,
userFacingName: () => def.name,
...def,
} as BuiltTool<D>
b

SEMAR R RELE—ARA JavaScript WREANGEESFE, TRAEXRERENSZZESIA
B, RBERFEY BuiltTool<D> RIEERIGREZ—1 7R Tool,

7.2.4 DefaultableToolKeys

AJBRINAGES

type DefaultableToolKeys =
| "isEnabled'



SRAIEfZ Claude Code SRS 99

'isConcurrencySafe'
'isReadOnly’
'isDestructive’
'checkPermissions'
'toAutoClassifierInput'
'userFacingName'

=

RER 7 MHERSIAFRER, Hih5E (A call( inputSchema ( prompt) EHNTERMIGE
ME—RiESR 258 HIEK,

NHERIETR

maxResultSizeChars: Infinity
i AR THHESS X7 / B} / PDF / Notebook

FileReadTool

isReadOnly: trlie

maxResultSizeChars: 100K

. . isConcurrencySafe: false \. (AP
lieCaitlon isReadOnly: false L E

strict: true

ME—HERRER / FRIGN / AR
l

maxResultSizeChars: 100K
FileWriteTool isConcurrencySafe: false T2BE —WmEE—»  £EB/ diff patch / BEXH
isReadOnly: false

23 diagram

7.3 ToolUseContext —— & $fi;E N B9z O Ei{

7.3.1 Context BN
P AIERN RIS, TRATAEE— AT, BEABIEIE S, Claude Code Y% T R

MER—SATEMN call BHEEK— TooluseContext 9%, HEAT TERTHENS
T,

ToolUseContext X src/Tool.ts o, B—PEH 40+ PERATARILHIE, REMWSRT “8
OREEN, B A SBTENEHEGET, JMgHEESEYE: TEESN F TXEHESHN
(SR AP BFTAEREMNES), ETEYE#SARETY (I MCP EFi. WREE. Ha
FE).

7.3.2 Context BI#ZILFER D4
18 40+ NEEMRINEED A, AIIABRBEMMERESH:

BcERE (options):
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options: {
commands: Command[] // FIRAFHIGHS
debug: boolean // BRER
mainLoopModel: string // HEIEEATR
tools: Tools // FIATIEZIR
verbose: boolean // s H

thinkingConfig: ThinkingConfig // BZEE

mcpClients: MCPServerConnection[] // MCP fR&23i%EiE
mcpResources: Record<string, ServerResource[]>
isNonInteractiveSession: boolean // JEXRE#= (SDK/CI)
agentDefinitions: AgentDefinitionsResult
maxBudgetUsd?: number // BRATE LR
customSystemPrompt?: string // BENRGIET
appendSystemPrompt?: string // EBIREGIETR
refreshTools?: () => Tools // BERIFIEE

}

REEEE:
abortController: AbortController // BUHIES
readFileState: FileStateCache // XHEERER
getAppState(): AppState /! FRERRKE
setAppState(f: (prev) => AppState): void // EHEBEAE
setAppStateForTasks?: (f) => void // EESFHRESEH FEFRE)
messages: Messagel] // FHEHEERE

U REER:
setToolJSX?: SetToolJSXFn // BEX ISX JBH

addNotification?: (notif) => void // HEX@E
appendSystemMessage?: (msg) => void // ENMRFGEHEE
send0SNotification?: (opts) => void // R&GZ@EHN
setInProgressToolUseIDs: (f) => void // #RriZ#H{THFHITE
setHasInterruptibleToolInProgress?: (v) => void

setStreamMode?: (mode) => void // &E spinner #EX

openMessageSelector?: () => void // FTFEEiEfEes
RS ENE:

setResponselLength: (f) => void // MK ESit

pushApiMetricsEntry?: (ttftMs) => void // API {5%R
updateFileHistoryState: (updater) => void
updateAttributionState: (updater) => void
queryTracking?: QueryChainTracking // ZEif§EiREE
toolDecisions?: Map<string, {...}> // LERXEIIF
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FAEEX:
agentId?: AgentId // FHRE ID
agentType?: string // FtImzEm

requireCanUseTool?: boolean // s2#I#UfREZE (#EMHITH)
renderedSystemPrompt?: SystemPrompt // RIEGREMRGIET
localDenialTracking?: DenialTrackingState // ZihiEsiBER

ABEEE:

contentReplacementState?: ContentReplacementState // TEZEREZHME
fileReadingLimits?: { maxTokens?; maxSizeBytes? } // SZ{FiZEnfR|
globLimits?: { maxResults? } // Glob ZERRH

7.3.3 setAppState 5 setAppStateForTasks 897 %
ToolUseContext eh—i A BRI H—F MRS EH R

setAppState(f: (prev: AppState) => AppState): void
setAppStateForTasks?: (f: (prev: AppState) => AppState) => void

ERERTIRRE:

“Always-shared setAppState for session-scoped infrastructure (background tasks, session
hooks). Unlike setAppState, which is no—op for async agents (see createSubagentContext),

this always reaches the root store so agents at any nesting depth can register/clean up

infrastructure that outlives a single turn.”

101

XZREAN Claude Code ZIFZEHENFHKE (Agent H Agent), BE—EBFREBECH
ToolUseContext  3FHBAPIRSEH, FREBAEHRANIZTREIRKE; B F2EEMIZME (20

FaEsiEm), FREBATRESFEIREME., XMNEERITHEREER T XTFE.
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7.3.4 Context {EiBRIEUETR

Rl GrepTool Ripgrep (rg) NXHERS

{ pattern: "TODO", path: "src/", type: "ts" }

validatelnput (B2 1EEMRE)

<

checkPermissions (FEBVAXFR)

i rg LB

»

--type ts --glob
AR git SRR
BRXHRSE
LR
[RIaH
applyHeadLimit(results, 250, 0)
<{ numFiles: 12, filenames: [...], content: "..." }
byl GrepTool Ripgrep (rg) XHRS

24  diagram

7.4 TRIMS KM —— getAllBaseTools FERI T HALRE

7.41 TEFMPR
Claude Code SHEFEAEMBERTRECMNRERTINTE, MEXATREENSX—&
src/tools.ts HEA—MERMERTILHAETE:

// src/tools.ts
export function getAllBaseTools(): Tools {
return [
AgentTool,
TaskOutputTool,
BashTool,
... (hasEmbeddedSearchTools() ? [] : [GlobTool, GrepTooll),
ExitPlanModeV2Tool,
FileReadTool,
FileEditTool,



FileWriteTool,
NotebookEditTool,
WebFetchTool,
TodoWriteTool,
WebSearchTool,
TaskStopTool,
AskUserQuestionTool,
SkillTool,
EnterPlanModeTool,

... (isTodoV2Enabled() ? [TaskCreateTool, TaskGetTool, TaskUpdateTool,

TaskListTooll : [1),

...(isWorktreeModeEnabled() ? [EnterWorktreeTool, ExitWorktreeTool] : [1),

... (isToolSearchEnabledOptimistic() ? [ToolSearchTool]
// .. BEEHETIE

BMIZIT R T EERSR:

Z144%iF¥ (Dead Code Elimination), FZTEHER feature() $ric#

const REPLTool = process.env.USER_TYPE === 'ant'
? require('./tools/REPLTool/REPLTool.js"').REPLTool
: null

const SleepTool = feature('PROACTIVE') || feature('KAIROS')
? require('./tools/SleepTool/SleepTool.js').SleepTool
: null

Bun BT EISBSERIFIIN feature() BRAKIE, MTIERERNIAETTEMT=HMIBR. XA

DTERND, BRIET RERNINESSREAEEER.

MAREETHNEE, HASWE (ant-native) WHRT bfs/ugrep B, GlobTool # GrepTool &

ik :

... (hasEmbeddedSearchTools() ? [] : [GlobTool, GrepTooll),

XERANAHRNBRETREEWSRE shell Y find F orep 452, GlobTool/GrepTool

ZRT,

7.4.2 THithéA%E

(1,

1T INE:

getAllBaseTools RERIGTRIIR, XMRRAERBERNTRIIXREEZEZIZETIR:

export function assembleToolPool(
permissionContext: ToolPermissionContext,
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mcpTools: Tools,
): Tools {
const builtInTools = getTools(permissionContext) // TREHHETR
const allowedMcpTools = filterToolsByDenyRules(mcpTools, permissionContext) //
TR MCP ITE

// BBHHEFLURIE prompt-cache FEEM

const byName = (a: Tool, b: Tool) => a.name.localeCompare(b.name)

return unigBy/(
[...builtInTools].sort(byName).concat(allowedMcpTools.sort(byName)),
‘name’,

EEXENEFREMIRIT: RETERM MCP TADAIHFEHE, RETRFENIR. RISERME
BT IRRA:

“The server’s claude_code_system_cache_policy places a global cache breakpoint after
the last prefix-matched built—in tool; a flat sort would interleave MCP tools into built—ins
and invalidate all downstream cache keys whenever an MCP tool sorts between existing

built-ins.”

XEIRE Anthropic By APl IRBRESERSGRANPNETIBRIIRZEFEREEGFA. (1R MCP TA
FHRINETRZE, MESBIFXNER, SHEX AP HREHEEEHMLEENTRIIR,

7.4.3 TEBR

API Stream — query() — QueryEngine . REPL / SDK e E3r ik
(SSE) LA AsyncGenerator = .submitMessage() ’ HEE Rl (Ink)

25 diagram

7.5 FEIRT EhNE —— ToolSearchTool @@/ #i4 prompt X

I

7.5.1 QBES

Claude Code XIFAETHE—HWET AN ELBAFEEN MCP TR, SRS ZEI 50 1. 871
RM5EE JSON Schema EXHMEAESERASIRTT, XSEREAEN L TXEOZTE. EXBNE,
XLE token RITAEIX AP BRBRIA.
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7.5.2 FEIRANEANH
ToolSearchTool L 7 —“¥&FH "M :

1. ¥R, #Axick shouldbefer: true WTERKERZBMR, TERIETE schema
2. REIEER, HF ToolSearch T HIERHIRENGEEE schema
3. BEER, B8N I A schema MERT N, AJHIZEA

// src/tools/ToolSearchTool/prompt.ts
export function isDeferredTool(tool: Tool): boolean {
// alwaysLoad LEHBE—KAER
if (tool.alwayslLoad) return false
// MCP T EIRZ&FEIR (T{ER4SE)
if (tool.isMcp) return true
// LEBRBAER
return tool.shouldDefer === true

ToolSearchTool FZIF=FERIELR:

const inputSchema = z.object({
query: z.string().describe(
'Query to find deferred tools. Use '"select:<tool_name>" for direct selection,

'or keywords to search.'
),

max_results: z.number().optional().default(5),

1)
o JEPRIKIE: "select:Read,Edit,Grep" —— HIZRBIRIXE
o XHFHEER: "notebook jupyter" —— {EHACHES

o BIRLRBER: "+slack send” — ERBMEE “slack”, RERFHR

7.5.3 Schema Er&i&M
s RIS A — N R ANE schema MR T AR, MASHETABAEE (ANEESEEISHK
EX), toolExecution.ts rhEE|THIGMIBEE:

// src/services/tools/toolExecution.ts

export function buildSchemaNotSentHint(
tool: Tool,
messages: Messagell],
tools: readonly { name: string }I[1],

): string | null {
if (!isToolSearchEnabledOptimistic()) return null
if (!isToolSearchToolAvailable(tools)) return null
if (!isDeferredTool(tool)) return null
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const discovered = extractDiscoveredToolNames(messages)
if (discovered.has(tool.name)) return null
return (
"This tool's schema was not sent to the API... = +
“Load the tool first: call ${TOOL_SEARCH_TOOL_NAME} with query "select:
${tool.name}"’
)

XERAEEENE Zod WIEHEIREEZ/E, 5

E&ERISEA ToolSearch HN&; schema BEix .

7.5.4 EiF5148E
ToolSearchTool {/H memoized BT BfiAETF, HELERITAETMHRELIN:

const getToolDescriptionMemoized = memoize(
async (tooWame: string, tools: Tools): Promise<string> => {
const tool = findToolByName(tools, toolName)
if (!tool) return "'
return tool.prompt({ /*x &/IMLSE x/ })
1

(tooWName: string) => toolName,

function maybeInvalidateCache(deferredTools: Tools): void {
const currentKey = getDeferredToolsCacheKey(deferredTools)
if (cachedDeferredToolNames !== currentKey) {
getToolDescriptionMemoized.cache.clear?. ()
cachedDeferredToolNames = currentKey

7.5.5 EEMBHN LTRSS
ELYBICBESR, UMTIEWMRCH shouldDefer: true:



IR HEREEA
WebFetchTool IERZIOMRIE, (ERSIERE

TaskCreateTool N7 TodoV2 ERIAERK

TaskGetTool Els
TaskUpdateTool EL
TaskListTool Eills

FiE MCP TR  IFR%E, MEFAHE

mMIATTE@ET RERMAER (BMERAT ToolSearch) :
e MCP T E®@ET FEIRE AN EIER

completed

‘ created }—b{ in_progress }—» failed

cancelled

TaskCreateTool TaskGetTool
BIRES REUES S

TaskUpdateTool
EIESRE

TaskListTool
SIHFREES

oz Kﬁm 3 3
task-created hooks 1{%;11& task-updated hooks

26 diagram

REING

Claude Code T HEZEMBIZ A FZITREMET — T2, IV R. SMENTARERS:
1. 2RO + MAREYE E—LERIEANRBARIARNZEFHE

2. buildTool I~ + KMXHABKIME — T RBMNREGRINEZEEE

3. ToolUseContext {XEHEN —— 40+ FERHI_E TSI SRAR T TRNITHIRERIME

4

5

- BREM + FHEF — TRIRERINAE, EABETEHEER

. ToolSearch FERMNE — IREME schema, ETEKES prompt A/ Z BIEVS T
T—EEFANBERT RIS, D47 BashTool (@R £ith#{T shell %% . FileEditTool #Na/{R
WREERIR 1. UK GrepTool #IMal5E R Ripgrep RS FEEER,



® 8 E: ARTHRERN

‘THEERRFNEM, hROBMIEM, ” — Marshall McLuhan

SNSRI Tool HOEX T TRREHE, BFARMNITIAIMMENRSMK, Claude Code AE T 81T
40 IR, BET shell 1T, XHRIE, IBERR. WEHRMNESEESFROEN . AERERE
BARMNTE#TRESN, BRelaER2E. WA F RS maRInRIT,

8.1 BashTool — REZXMNE—TH

8.1.1 EZEM R
BashTool & Claude Code FHREZ®NE—TH, HUP K 18 X4, M BashTool.tsx FEXX

4% bashPermissions.ts _ bashSecurity.ts . commandSemantics.ts _ sedEditParser.ts

N

shouldUseSandbox. ts FHBIRIR, XMEREIRT shell p SHITER EMENF AL —ER
PiA TEAKEERAN,

src/tools/BashTool/

— BashTool.tsx # EXH (schema EY. call Ak, UL JER)
— bashPermissions.ts # RURIGE: GO, MNTE, 558
— bashSecurity.ts # REWE : HERSMT(E

— commandSemantics.ts # BNIENEE (REEEX)

— sedEditParser.ts # sed RRHKLE (FAXHLHRE)
— readOnlyvalidation.ts # EAREE

— modevalidation.ts # BRWIE

— pathvalidation.ts # BERLKE

— sedvalidation.ts # sed HAWIE

— shouldUseSandbox.ts # LFEHIMLEE

— bashCommandHelpers. ts # ESHOEIEKEK

— destructiveCommandWarning.ts # EFHEMRAEE

— prompt.ts # REIRRER

— toolName.ts # TERMEE

— commentLabel.ts # EBIRE

— utils.ts # BRATEEH
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— UI.tsx # React UI 4%
L— BashToolResultMessage.tsx # #RERAH

8.1.2 i\ Schema

BashTool BJ% N\ schema 23 %5 0\i%itT, B2 1PFE:

// src/tools/BashTool/BashTool.tsx
const fullInputSchema = lazySchema(() => z.strictObject({
command: z.string().describe('The command to execute'),
timeout: semanticNumber(z.number().optional()).describe(
‘Optional timeout in milliseconds (max ${getMaxTimeoutMs()})"
),
description: z.string().optional().describe(
'Clear, concise description of what this command does in active voice...'
),
run_in_background: semanticBoolean(z.boolean().optional()).describe(
'Set to true to run this command in the background.'
),
dangerouslyDisableSandbox: semanticBoolean(z.boolean().optional()).describe(
'Set this to true to dangerously override sandbox mode...'
),
_simulatedSedEdit: z.object({
filePath: z.string(),
newContent: z.string()
}).optional().describe('Internal: pre—-computed sed edit result from preview')

1)
NMERXRERRITR:
semanticNumber / semanticBoolean fI3R&%., XLRHBAMEERERN BN E—REEH

IERREEANFS "true" BE, REEHFENFRFS 142" RiE, XEERBFESHIENT
XEEAER,

_simulatedSedEdit MRRBSFHEN. ZFREANBERN, AREHLREN schema PRENTE
B

const inputSchema = lazySchema(() =>
fullInputSchema().omit({ _simulatedSedEdit: true, /x ... %/ })

EHf, toolExecution.ts RBE—ERL, MRERDXETHAFTEINZTFER, SHEHIFIE:

// src/services/tools/toolExecution.ts
if (tool.name === BASH_TOOL_NAME && processedInput &&
typeof processedInput === 'object' && '_simulatedSedEdit' in processedInput)



SRAIEfZ Claude Code SRS

const { _simulatedSedEdit: _, ...rest } = processedInput
processedInput = rest

XE— T EHENYREHEH—BME schema MWL, BITRRES,

8.1.3 AL EMS RIEFIR

BashTool B isConcurrencySafe EHIEZIELZS isReadOnly :

isConcurrencySafe(input) {
return this.isReadOnly?.(input) ?? false
H
isReadOnly(input) {
const compoundCommandHasCd = commandHasAnyCd(input.command)
const result = checkReadOnlyConstraints(input, compoundCommandHasCd)
return result.behavior === 'allow'

b

110

BREFREREWANNRIENS LA SBIRNCHFRZE, checkReadOnlyConstraints ZEMTaR<HY

AST, ERSESENUSHEE,

8.1.4 BN DE
BashTool 8E85IRZIG L LB KMk Ul 2

// BERERGE — £ Ul RHHEETR
const BASH_SEARCH_COMMANDS = new Set ([
‘find', 'grep', 'rg', ‘'ag', ‘'ack', 'locate', 'which', 'whereis'

1)

// FEBR&HE — 7 UI FHEBER

const BASH_READ_COMMANDS = new Set([
'cat', 'head', 'tail', 'less', 'more',
'wc', 'stat', 'file', 'strings',
'jq', 'awk', 'cut', 'sort', 'uniq', 'tr'

1)

// BERIRGE
const BASH_LIST_COMMANDS = new Set(['ls', 'tree', 'du'l)

// BXHRIGE — FREEEE/IERMER
const BASH_SEMANTIC_NEUTRAL_COMMANDS = new Set([
‘echo', 'printf', 'true', 'false', ':'

1)
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// &EGS —— BIEEHE, R "Done" mIE "(No output)”
const BASH_SILENT_COMMANDS = new Set([
'mv', 'cp', 'rm', 'mkdir', ‘'rmdir', ‘chmod', 'chown',
‘chgrp', 'touch', 'ln', 'cd', 'export', 'unset', 'wait'

1)

issearchorReadBashCommand MHHMBENEAHIERHLE—NFEHE (|) NEXHS
(86 5), BN BLRRER/ ENHS, BN HINIER/ REURE, EX P Hk
B, REMHE:

export function isSearchOrReadBashCommand(command: string) {
const partsWithOperators = splitCommandWithOperators(command)
let hasSearch = false, hasRead = false, hasList = false
for (const part of partsWithOperators) {
// BREEBREFIMEER B R
if ('), '&&', '|', ';'l.includes(part)) continue
const baseCommand = part.trim().split(/\s+/)[0]
// TBX LA RN F] B
if (BASH_SEMANTIC_NEUTRAL_COMMANDS.has(baseCommand)) continue
// R/ ERGSHSEENGESAANE
if (!BASH_SEARCH_COMMANDS. has(baseCommand) &&
IBASH_READ_COMMANDS. has (baseCommand) &&
IBASH_LIST_COMMANDS. has(baseCommand)) {
return { isSearch: false, isRead: false, islList: false }

}
// ... RFRRIE

8.1.5 RN ENZERH%

BashTool FIIXRIQE@IE bashToolHasPermission RETH, BENRGHPREXINREER
2. EEE:

BXHE ( checkPermissiontode ) — MBEYFIRETE plan B FHFHEXT

BBIZAREE (checkPathConstraints ) — MRBIAFARIFIEZIRIZRE

JOFEFIBR ( shouldUseSandbox ) — RERSEDFEPINIT

MMEE — 5 allow/deny /ask FMNFIRITE

2L (classifyBashCommand ) — B ML DERBHIMG SR EM

sed $5REHE ( checkSedConstraints ) — sed in—place 4miBRV4S RN RIS

PR ERE — MR — WM 5 K3 TS50

B S I



// src/services/tools/toolExecution.ts
if (tool.name === BASH_TOOL_NAME && parsedInput.data &% 'command' in
parsedInput.data) {
startSpeculativeClassifierCheck(
parsedInput.data.command,
appState.toolPermissionContext,
toolUseContext.abortController.signal,
toolUseContext.options.isNonInteractiveSession,

RERBERARMDBEI RIS RBFNE, MAFENRICEMER, XF0 KIS pre-tool
hooks H1Tia1T, BRI FEHIE,
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8.1.6 TR MIE

e canExecuteTool() = true

~

AEEENAEIFHETA
IEFERITREZE,

BREEIR)

executing

IEFEETT.
HEHERIBIRER.

getCompletedResults()

1]
I
I
|
I
I
I
|

yielded

HATER, HRE&E.
FERFHTL.

\

ZEREmHAREBRS.

27 diagram

8.2 X {4 {E=8I1&Z — FileReadTool / FileEditTool /
FileWriteTool

8.2.1 FileReadTool EESHIERN
FileReadTool RE—ME&AY cat @3, EXHEINEBESAIYE. B (ERARASIRE) . PDF

($2TTIREY) . Jupyter Notebook (fBHFFRA cell) HZMRI,
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// src/tools/FileReadTool/FileReadTool.ts (kgEit)
export const FileReadTool = buildTool({
name: FILE_READ_TOOL_NAME,
maxResultSizeChars: Infinity, // & : Infinity!
isConcurrencySafe() { return true },
isReadOnly() { return true },
7f ooc
1)

maxResultSizeChars: Infinity B— X8+ —TFileReadTool B KITAELEIEZ 43I
B, RIEEEREE:

“Set to Infinity for tools whose output must never be persisted (e.g. Read, where persisting

creates a circular Read —> file —> Read loop and the tool already self-bounds via its own

»

limits)

MREMERRIFIIGES X, RELFTRERB/RA Read EEVAR NGRS, AZELTTRRIBIR,
FileReadTool A — R4 —PFE L EEEFRAYIR & X M4

const BLOCKED_DEVICE_PATHS = new Set([
'/dev/zero', // ERR&H, kiZF%& EOF
'/dev/random', '/dev/urandom', // [E_Lt
'/dev/stdin', '/dev/fd/0', // MHHEZEFHA
Jf ooo

1)

8.2.2 FileEditTool fRRF TR ER
FileEditTool M#ZNE S 2 “fBiaEi " miE 2eXEE — @iy old _string ] new_string SCIY
XIS R RV ABEL:

// src/tools/FileEditTool/types.ts
const inputSchema = lazySchema(() => z.strictObject({
file_path: z.string().describe('The absolute path to the file to modify'),
old_string: z.string().describe('The text to replace'),
new_string: z.string().describe('The text to replace it with'),
replace_all: z.boolean().default(false).describe(
'Replace all occurrences of old_string'
),
)

FileEditTool B9JL R #I%IT:



W—ERE, & replace all Jy false B, old_string MEXHHE—HI, MREZNE
i, TESRBERRHES FTXCRERIXX.

HERMEHEM, FIFA readFilestate (FileStateCache) BRERNHFAIER/GIZENAT B, MRXHEL
RIREEHRIMNEREER, RESWIEE:

/] BEEX
export const FILE_UNEXPECTEDLY_MODIFIED_ERROR =
'File was unexpectedly modified since last read'

XHEADER, RET 1GiB BIERS, BHLEAEBASNHEHSER OOM:

const MAX_EDIT_FILE_SIZE = 1024 * 1024 * 1024 // 1 GiB (stat bytes)

PERARE, @i checkiritePermissionForTool MIEXHBEREEATENBEMA:

async checkPermissions(input, context) {
const appState = context.getAppState()
return checkWritePermissionForTool(
FileEditTool, input, appState.toolPermissionContext,
)
b

RIZEIE, backfillObservablelnput FiRMENERERI ~ FEANEREERANETEER, WHF
hook HY allowlist " #R5ET

backfillObservableInput(input) {
if (typeof input.file_path === 'string') {
input.file_path = expandPath(input.file_path)
}
H

8.2.3 FileWriteTool — £X{§8liZ/B5
FileWriteTool BT SIEFiXHHTEBE 2B XY, H schema ENEF:

const inputSchema = lazySchema(() => z.strictObject({
file_path: z.string().describe(
'The absolute path to the file to write (must be absolute, not relative)'
)
content: z.string().describe('The content to write to the file'),

)

FileWriteTool B9%iti schema BEFENTEFR, AE U BRER:
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const outputSchema = lazySchema(() => z.object({

type: z.enum(['create', 'update'l), // fIETEREH

filePath: z.string(),
content: z.string(),

structuredPatch: z.array(hunkSchema()), // diff patch
originalFile: z.string().optional(), // BXHERE (10FH)

1)

8.2.4 =SIEANZITIILL

FileEditTool (JEFH &)

AR StreamingToolExecutor GrepTool (HFARE) GlobTool (HFRZZE)
addTool(Grep, ...)
canExecuteTool(true) = true
executeTool (F1T/25hH) R
addTool(Glob, ...)
canExecuteTool(true) = true
AT [Grep(HR), GlobGHA]
executeTool (FT/E5hH) _
addTool (FileEdit, ...)
canExecuteTool(false) = false
FileEdit #\ queued E4F
SERL
<. .................................................
FERL
s
processQueue() i
canExecuteTool(false) = true
executeTool (JR 5/35E0) R
SERL
< ........................................................................................................................
REFRHAAESR
AR StreamingToolExecutor GrepTool (HFRRE) GlobTool (FRZ2)

28 diagram

FileEditTool (JEHR)

116



LET ) FileReadTool FileEditTool FileWriteTool

HERS 2 S S
Rz = £ £
maxResultSizeChars Infinity 100,000 100,000
strict &z S = S
BIUSHF X 7~/B& F /PDF/Notebook AR XA
MR E EEEVAN PR BAXR BAXR
shouldDefer ) £ £

8.3 GlobTool/GrepTool —— Ripgrep £\

8.3.1 GlobTool — RIEXHFRIEER
GlobTool BT AERE olob TEEMMITIHBERICE, CHIgHEERE:

// src/tools/GlobTool/GlobTool.ts
export const GlobTool = buildTool({
name: GLOB_TOOL_NAME,
searchHint: 'find files by name pattern or wildcard',
maxResultSizeChars: 100_000,
isConcurrencySafe() { return true },
isReadOnly() { return true },
isSearchOrReadCommand() { return { isSearch: true, isRead: false } },
7f ooo
1)

GlobTool ] GrepTool #EHELZEBERFEN—TrENTUSEMERT EHITHIT.

A schema RBEMNFEL:
const inputSchema = lazySchema(() => z.strictObject({

pattern: z.string().describe('The glob pattern to match files against'),
path: z.string().optional().describe('The directory to search in.'),

)

BREIENZE, SASMERATERREIAN, GlobTool #TEBk:
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// src/tools.ts
... (hasEmbeddedSearchTools() ? [] : [GlobTool, GrepTooll),

8.3.2 GrepTool —— Ripgrep HIREERK
GrepTool 2 Claude Code ¥ZREENMIZIL. EET Ripgrep (rg) XTI, RMETIZEB grep IR

K38,
FEMRASE., GrepTool Y schema J1F2E ripgrep & ASHEI—X—R5T:

const inputSchema = lazySchema(() => z.strictObject({
pattern: z.string(), // EMNFEXEL
path: z.string().optional(),
glob: z.string().optional(), // 3X4id#E glob
output_mode: z.enum(['content', 'files_with_matches', 'count']).optional(),
'-B': semanticNumber(z.number().optional()), // &iXiT#
'-A': semanticNumber(z.number().optional()), // BXiT#
'-C': semanticNumber(z.number().optional()), // LETFXiT#
context: semanticNumber(z.number().optional()),

-n': semanticBoolean(z.boolean().optional()), // 115

'—i': semanticBoolean(z.boolean().optional()), // ZEKNE
type: z.string().optional(), [/ XHFEBTE

head_limit: semanticNumber(z.number().optional()), // ZR1THIRHE
offset: semanticNumber(z.number().optional()), // REE

multiline: semanticBoolean(z.boolean().optional()), // ZiTHER

1)
BRIAGSRERS, BALE E TR, GrepTool BRIARIREIRT 250 KLER:
const DEFAULT_HEAD_LIMIT = 250

BB OB (E head _Limit: 0 RIRMEMRER, ERXEREERPRITICH BEER".
VCS B BnhHiF, BRI BHIBRMASIEH B %

const VCS_DIRECTORIES_TO_EXCLUDE = ['.git', '.svn', '.hg', '.bzr', '.jj', '.sl']

PXIF, BT offset ] head_limit MEE, GrepTool XIFERHTI:

function applyHeadLimit<T>(items: T[], limit: number | undefined, offset: number
=0) {
if (limit === 0) return { items: items.slice(offset), appliedLimit: undefined }
const effectiveLimit = limit ?? DEFAULT_HEAD_LIMIT
const sliced = items.slice(offset, offset + effectivelimit)
const wasTruncated = items.length - offset > effectivelLimit
return { items: sliced, appliedLimit: wasTruncated ? effectivelLimit :



undefined }

b

GrepTool 5 BashTool grep BIx &, B#lfNE, EETDIET BashTool 11T )% e,
e AEA GrepTool, ZEtRRAIRiAS| FHEEFEA GrepTool MIE BashTool Y grep, GrepTool
RMMBET: SMAnmE (XEFRIIR. LERITEHE) . ABNERERHIF DT, MR IEMONERGE,
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8.3.3 BRI AMRITRRA
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THRRESR

SRR > HfE?

BEERESTEHRTP REFEIR R
HEREFIIE 2000 3

HWESI RER

REBFITR + XHFHEF

REFRES?

1@F FileReadTool IEELSZ {4 HREEITIE

29 diagram



8.4 WebFetchTool / WebSearchTool — W% T H

8.4.1 WebFetchTool —— URL AIZHNEY
WebFetchTool MIEE URL MEXAZ, 4% HTML #5 Markdown, ZAEE—NIVEEIN AR HITELE:

export const WebFetchTool = buildTool({
name: WEB_FETCH_TOOL_NAME,
searchHint: 'fetch and extract content from a URL',
maxResultSizeChars: 100_000,
shouldDefer: true, // FEIRINE
isConcurrencySafe() { return true },
isReadOnly() { return true },
7l aoo
1)

WebFetchTool ##ricAh shouldbefer: true —EBEARRODNRBIE, KSBFHELRFEE,
AFEIRINELATIE prompt =],

A schema, RAERNNIEFES:

const inputSchema = lazySchema(() => z.strictObject({

url: z.string().url().describe('The URL to fetch content from'),

prompt: z.string().describe('The prompt to run on the fetched content'),
)

prompt FERE—TISIRIT—RETZ B BN ITAFEEAN LT, ME&H1F WebFetchTool
‘BEMTEERMT AR AEERA— TR/ NNERBEMERENTAS FHHEIEXE D, BR THED
THASBAENEN L TXEO.

PR#EEL, WebFetchTool RUIXIRE T H R MAEEE URL:

function webFetchToolInputToPermissionRuleContent(input: { [k: string]:
unknown }): string {
try {
const { url } = parsedInput.data
const hostname = new URL(url).hostname
return “domain:${hostname}"
} catch {
return “input:${input.toString()}"

XERERFAI AR 5 github.com” MABEZER—ZNE T URL,
Pt EEN, FLEREMEN (WS WIRSCHUE, TERFHRIA:



// B isPreapprovedHost #1 isPreapprovedUrl BHZEEE

8.4.2 WebSearchTool — EF API MR IEE
WebSearchTool BSZHI 5345 Hith T EHATRE—E R 2EAUITIER, T2 Anthropic API
A& web_search TH:

function makeToolSchema(input: Input): BetaWebSearchTool120250305 {
return {
type: 'web_search_20250305"',
name: 'web_search',
allowed_domains: input.allowed_domains,
blocked_domains: input.blocked_domains,

max_uses: 8, // WiHiiRE 8 XKEXR

WebSearchTool EEfr E2— “TEFRNT AR —E®Y queryModelWithStreaming &fE—KHT
8 API AR, EZAABREET web_search TH, APl MIAREHITIEZER, A5 Claude Code ¥
BRERERMIRELENTE,

const outputSchema = lazySchema(() => z.object({
query: z.string(),
results: z.array(z.union([searchResultSchema(), z.string()])),
durationSeconds: z.number(),

)

LZRE SearchResult | string FUREHA—RRERMRELE NN AITIERE LN,

8.4.3 M T AMLE

i WebFetchTool WebSearchTool
Ihee MENEE URL I WLEIEER
A HiZ HTTP &K #RE API @A

NS4 HTML —> Markdown —> /NMEBIZZE  API ] web_search THE

XRALE 2 R5 B (ERTEESHH)
shouldDefer = &=

max_uses N/A 8 I8 xR/ AR
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8.5

TaskTools — (ESZER RS

8.5.1XITE=
Task TEJj& (TaskCreate. TaskGet. TaskUpdate, TaskList) & Claude Code FIESEIR RS v2

(TodoVv2), BTER

8.5.

//

ex

})

HEY TodoWriteTool, EIfE isTodoV2Enabled() 7y true RIZmIF,

2 TaskCreateTool

src/tools/TaskCreateTool/TaskCreateTool. ts
port const TaskCreateTool = buildTool({
name: TASK_CREATE_TOOL_NAME,
searchHint: 'create a task in the task list',
maxResultSizeChars: 100_000,
shouldDefer: true,
isEnabled() { return isTodoV2Enabled() },
isConcurrencySafe() { return true },
7l ooa
async call({ subject, description, activeForm, metadata }, context) {
const taskListId = await getTaskListId(context)
const task = await createTask(taskListId, {
subject,
description,
activeForm,
metadata,
agentName: getAgentName(context),
teamName: getTeamName(context),
})
// 4T task-created hooks
await executeTaskCreatedHooks(/* ... */)
return { data: { task: { id: task.id, subject: task.subject } } }
}

TaskCreateTool RJ%iI A schema:

const inputSchema = lazySchema(() => z.strictObject({

subject: z.string().describe('A brief title for the task'),
description: z.string().describe('What needs to be done'),
activeForm: z.string().optional().describe(
'Present continuous form shown in spinner when in_progress (e.g., "Running

tests")'

),
metadata: z.record(z.string(), z.unknown()).optional().describe(
'Arbitrary metadata to attach to the task'

124
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)s
)

activeForm FE B—1 UX Mit—HESLTHITFIRESH, spinner RERIX

“Running tests”), mMIiE@ARY “Working...”,

8.5.3 Task T Ei&AYIZITE

Task TEBRHZLMRITHHE:

Z£H shouldDefer: true — EFFEEAEERNEHETEN
2B isConcurrencySafe: true — EFIRIERMIIN, ATLFHIT
£MHBRA — Bd istnabled() HMEINEEMRIC

5 hooks &R —— TaskCreate H11T/Ef#/4 task—created hooks

A W0 DN -

StreamingToolExecutor toolExecution PreToolUse Hooks WRAGE TAZM PostToolUse Hooks LERBFAML
runToolUse(block, msg, canUseTool, ctx)
findToolByName / B [E8
Zod safeParse(input)
tool.validatelnput(input)
HEMIER ) 283(Bash)
backfillObservablelnput (clone)
runPreToolUseHooks
hookPermissionResult?
hookUpdatedinput?
PR SWOP? e
resolveHookPermissionDecision
hook R# > M ITAE >
P¥B > APRE
allow / deny / ask
alt [ARPRIELE]
HIRHR
[ARRSE¥F]
startToolSpan (OTel)
tool.call(input, ctx, canUseTool, msg, onProgress)
ToolResult { data, newMessages?, contextModifier? }
runPostToolUseHooks
updatedOutput? / blockingError?
processToolResultBlock(tool, result, id)
ToolResultBlockParam
yield MessageUpdate
StreamingToolExecutor toolExecution PreToolUse Hooks RRRS TIASZN PostToolUse Hooks BREAML

30 diagram

8.5.4 HEMITREDN
BIMAESHEFE TR, ARG HERIZITER

AT EE
REFEIRR,
REFAR

125



&R —: lazySchema, FiB TE&EM IEIRFFE Zod schema, B FARR AN AT A FFEH :

const inputSchema = lazySchema(() => z.strictObject({ /x ... *x/ }))

#xX = buildTool I-, 81" THE#E T Mg, ESEKMBKANRKIME,

BX=: 2B U, TENOWSBEN Ul BRSHEARRXER (A0 0 ),

{Bi@d Tool HEOL—RE.

E X MWM: MWRZT . X IEBREZEZERK®SA /
, BashTool BMIIAINREE, WETEEFEHZ,

AENG

AERANDHT Claude Code RAZOHINET A :

1. BashTool EBREHRMNTER, 18 M. ZELREML. BN DE. UMD LRI RTHER
ERMH5EK shell BEHMEIRMRITR S

2. FileRead/Edit/Write =8IE &S] HEN, Read I Infinity A9 maxResultSizeChars B % EIFIEEY,
Edit BiTEAEIRR/IMEER, Write IRHETERN diff (R

3. Glob/Grep TE5 Ripgrep RE&KRK, RMEEMMLEL. 201, EREHESHRINEE

4. WebFetch/WebSearch £3l@id HTTP #MEVFIERE API BBIREMNEEEES

5. Task TRIR B 7T &HBH. LEIRME. hooks RMFE

T—EBHXLET BANfafE StreamingToolExecutor F#EEERIT, MUKk T HER AT E RIS
X1,



£9E: TARTES

“HERIEFHIT, BHREILFITHRFIEE, ” — Rob Pike

SRBE—RINFIERAZTTIAN, Claude Code EHIG— M OEERIRE : MWL T B R] BAFH1T? L
MAEEIT? WR—IIEKXNT, EFEETHABRIAEAN? TERMEAKEALLIE?
RERANDH StreamingToolExecutor HEFESSF toolExecution.ts HITELIEM, B
TEHRATMATINBAZIZE R ™= H A e B AR EE .

9.1 StreamingToolExecutor — 3 & FAES8RAIASHL

9.1.1 11T Hkhk

Claude ERINTRX AR ERMA, TERRABEES TN H—BEaREEERE— P TRIERN
SH, BEREN, RBERE=A, StreaningToolExecutor BEETEEARNNENMALR
17, MAREHE TEARLERSES A,

SR T LML 1. TREBNIASMEN, SEINEE 2. #RZ SN ITANZHITHT
DUREREE 3. IEH AR T ENTIR ST 4. ERWTURIXIRFSE (RISHEMN) 5 — T
BRI (4552 Bash) RIZBUHEEETHRATE

9.1.2 TrackedTool 5JKEHN
BMENAESRNTAEMERRN TrackedTool :

// src/services/tools/StreamingToolExecutor.ts
type ToolStatus = 'queued' | 'executing' | 'completed' | 'yielded'

type TrackedTool = {
id: string
block: ToolUseBlock
assistantMessage: AssistantMessage
status: ToolStatus
isConcurrencySafe: boolean
promise?: Promise<void>
results?: Messagel]
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pendingProgress: Messagel]
contextModifiers?: Array<(context: ToolUseContext) => ToolUseContext>

TRAEEEHBRRZHIMRE:
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AP BRI

ContentReplacementState {7
®?

HZERRER collectCandidatesByMessage

partitionByPriorDecision

I

g TS

SE > FE?

129

=
S8k LA ERE: REEE #RiCH frozen BARE
BHER B\ transcript iCF
REERERIHEE

31 diagram



SRAIEfZ Claude Code SRS 130

9.1.3 AE AL

export class StreamingToolExecutor {
private tools: TrackedTool[] = []
private toolUseContext: ToolUseContext
private hasErrored = false
private erroredToolDescription = "'
private siblingAbortController: AbortController
private discarded = false
private progressAvailableResolve?: () => void

constructor(
private readonly toolDefinitions: Tools,
private readonly canUseTool: CanUseToolFn,
toolUseContext: ToolUseContext,

) {
this.toolUseContext = toolUseContext
this.siblingAbortController = createChildAbortController(

toolUseContext.abortController,

3¥E siblingAbortController gigit: BERE toolUseContext.abortController BYFIEHI2S,
ZH— Bash TEHEERS, siblingAbortController #AALE, XRZIAMABETHTHNRFTAEN
Fi#i2, BEFEPLERXEFIE—E ORI TSELER.

9.1.4 THAPA — addTool

addTool(block: ToolUseBlock, assistantMessage: AssistantMessage): void {
const toolDefinition = findToolByName(this.toolDefinitions, block.name)
if (!'toolDefinition) {
// RIMIE : IEFRIEA completed, REIFHIR
this.tools.push({
id: block.id, block, assistantMessage,
status: 'completed',
isConcurrencySafe: true,
pendingProgress: [],
results: [createUserMessage({
content: [{
type: 'tool_result',
content: “Error: No such tool available: ${block.name}",
is_error: true, tool_use_id: block.id,
H,
1,
1)
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return

// BEALBEFARESM
const parsedInput = toolDefinition.inputSchema.safeParse(block.input)
const isConcurrencySafe = parsedInput?.success

7 (0) = A
try {
return Boolean(toolDefinition.isConcurrencySafe(parsedInput.data))
} catch {
return false // B#iKK — BRELLZE
}

O
: false // schema iEkM —> BREFARE

this.tools.push({
id: block.id, block, assistantMessage,
status: 'queued', isConcurrencySafe,
pendingProgress: [],

})

void this.processQueue()

}

ARt R:

1. RETAREERW., HAZNTEIMEMEARICH conpleted HMMPEHIRER, THANI,

2. ARZEMRBMABRM, isConcurrencySafe FEURHMBITEAHEE, RANEBURTREH
NS,

3. KMKH], schema EHTRINEL isConcurrencySafe HIRER, BIAA false,

9.1.5 AE RFE —— canExecuteTool

private canExecuteTool(isConcurrencySafe: boolean): boolean {

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

(isConcurrencySafe && executingTools.every(t => t.isConcurrencySafe))

RXTERBEX T OEEMN, ATURA—TEERRERRA:



EERITHNTR MHIARXRE &7

i £a
BHEZE HERLE
EBARRE  FHRRE
EEEARRE 2

BEZ: ARRENITRULELHT, BIEHRZTENIRLTIRSHIT.

9.1.6 PAFILLIE —— processQueue

private async processQueue(): Promise<void> {
for (const tool of this.tools) {
if (tool.status !== 'queued') continue

if (this.canExecuteTool(tool.isConcurrencySafe)) {
await this.executeTool(tool)

} else {
// ¥ALEITEXEHTRH, FLEEBEETIE
if (!'tool.isConcurrencySafe) break

¥

}
}

=
=

I Ao

7]

ER break BFM: B -TRERTNEARRETIAN, FLEEHE, IREANFEHRIELN

RIFFHIT—REENTIER (TEREHREE) HRERITERRIT.
BAMRTTEITHEARZET R (RANHRIEIFA R TEAERIT), BH R EDE

HthFEL BN T A,

A REREEE
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9.1.7 H R ITHFE
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AN 4R tool_use block

StreamingToolExecutor.addTool

findToolByName?

canExecuteTool?

58] InputValidationError

2B completed + FiR ‘ BEMRPREEIR ‘ ‘ HERE ‘ ‘ RETAR + B2 ‘

RNIFA contextModifier

32 diagram
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0.2 HEZ 2 — isConcurrencySafe HIIE N AN

9.21 TEMNHARRED X
£ Claude Code T EEAR, HAZEREMHNOHUT:

RRFARLE: - ClobTool — ABNHRER, MEREDIRE - Greplool — ARATEER -

FileReadTool —— #fijHY - WebFetchTool —— HTTP GET, F&IfER - TaskCreateTool /
TaskGetTool / TaskUpdateTool / TaskListTool —— {F&SiR/ETFRIHAT

IRREHERE: - FileBEditTool BRXHAST - FileWriteTool — GIE/BEXH
MAEXNHLEZS2M: - BashTool — REMINARENGLSTHALSE
BashTool BILIESHAE:

// BashTool
isConcurrencySafe(input) {
return this.isReadOnly?.(input) ?? false
fi
isReadOnly(input) {
const compoundCommandHasCd = commandHasAnyCd(input.command)
const result = checkReadOnlyConstraints(input, compoundCommandHasCd)
return result.behavior === 'allow'

h

BERE s ~la SWHERIT (RiF), B oit push ZMERIT (BEIE).

9.2.2 FHiRIREX Bash $§%133
W TEMITERMET, StreamingToolExecutor 3f Bash TEB4FHRAMIE:

// ¥ executeTool
if (isErrorResult) {
thisToolErrored = true
// RE Bash #HiZESBUERBEITER
if (tool.block.name === BASH_TOOL_NAME) {
this.hasErrored = true
this.erroredToolDescription = this.getToolDescription(tool)
this.siblingAbortController.abort('sibling_error")

}

R ERERE T RE:
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“Only Bash errors cancel siblings. Bash commands often have implicit dependency chains
(e.g. mkdir fails —> subsequent commands pointless). Read/WebFetch/etc are independent

—— one failure shouldn’t nuke the rest.”

XR—TEILIKITIAR: Bash L ZBEEERINKE (AI— 1 EIEBER, B—TNEZERPIRE),
FRrA—" Bash @2 kMIBE ElFXE 54 Bash Lt RKM, 18 Read. Grep FHMI T ARKIL X,
—PNERMA N I EA,

9.2.3 1T interruptBehavior
SHAPEIANTIRPRIMMEEMN, StreamingToolExecutor FEREBSTILAMNGIE:

private getToolInterruptBehavior(tool: TrackedTool): 'cancel' | 'block' {
const definition = findToolByName(this.toolDefinitions, tool.block.name)
if (!definition?.interruptBehavior) return 'block' // Zki\:PEZE

try {
return definition.interruptBehavior()
} catch {
return 'block'
¥
}
o ‘cancel! — EITHR, ERER (ATFAMNZREHHNIA)
o 'block’ — 51T, FWEHEEHFS (BAIMTRH)

updateInterruptibleState FEgHP— I 2BME, &iF Ul 25 dRE AN T REEGIT:

private updateInterruptibleState(): void {
const executing = this.tools.filter(t => t.status === 'executing')
this.toolUseContext.setHasInterruptibleToolInProgress?. (
executing. length > 0 &&
executing.every(t => this.getToolInterruptBehavior(t) === 'cancel'),

RESMAEERTHNIAHRE cancel’ XKEN, Ul ZA2ERAHETIAE.
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9.3 TEHER#H K —— maxResultSizeChars 552t

9.3.1 [BAE =
TEHETEEESEA——R orep FIREREHRTFTEER, — bash HLTEE=4E MB KBS,
BFREXEEANEYERNEER FFXED,

Claude Code HIfBR ST REMBIFA M YT EHBRTHEN, TEERREFIHE M, BHA
B — MRS AISHERZ .,

/.

9.3.2 IFAMEE
ST HRBET maxResultSizeChars FREECSHEE:
TH maxResultSizeChars 1508
FileReadTool Infinity KAFAMN (BRBIAIEZE)
BashTool 30,000 30K F£F
GrepTool 20,000 20K FRF
FileEditTool 100,000 100K F5&F
GlobTool 100,000 100K FFF
WebFetchTool 100,000 100K FF

SCRRAEMBYEER oetPersistenceThreshold REURE:

// src/utils/toolResultStorage.ts
export function getPersistenceThreshold(
toolWName: string,
declaredMaxResultSizeChars: number,
): number {
// Infinity = #@%E% (Read I E)
if (!Number.isFinite(declaredMaxResultSizeChars)) {
return declaredMaxResultSizeChars
}
// GrowthBook &= (A/B MiiXH)
const overrides = getFeatureValue_CACHED_MAY_BE_STALE(
'tengu_satin_quoll', {}
)
const override = overrides?.[toolName]
if (typeof override === 'number' && Number.isFinite(override) && override > 0)

return override
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b

// B min(TEFAE, £BEIAE)
return Math.min(declaredMaxResultSizeChars, DEFAULT_MAX_RESULT_SIZE_CHARS)

XEBE=E: 1. Infinity #%H——Read TEKIASHEIFAN 2. GrowthBook itizfiiEEE——
AIMSSIARENTENEE 3. Bl min(LESHR, 2B\ — BRI B8I2H LR

9.3.3 ALtz

// src/utils/toolResultStorage.ts

export async function persistToolResult(
content: NonNullable<ToolResultBlockParam['content']>,
toolUseld: string,

): Promise<PersistedToolResult | PersistToolResultError> {
await ensureToolResultsDir()
const filepath = getToolResultPath(toolUselId, isJson)
const contentStr = isJson ? jsonStringify(content) : content

// R 'wx' #RE — MEXHEEENBNL
try {

await writeFile(filepath, contentStr, { encoding: 'utf-8', flag: 'wx' })
} catch (error) {

if (getErrnoCode(error) !== 'EEXIST') {

return { error: getFileSystemErrorMessage(toError(error)) }
}
// EEXIST: ZAi#y turn EZ&FHA{tidt

const { preview, hasMore } = generatePreview(contentStr, PREVIEW_SIZE_ BYTES)
return { filepath, originalSize: contentStr.length, isJson, preview, hasMore }

"SR THREMf—— tool_use_id 2RM—, B— ID WRB 2T MM, ER wx (Jh
HElE) BRTEEB AN, 1527 microcompact (ETFXEZE) EREEESR.

BFANENERERE:

export function buildLargeToolResultMessage(result: PersistedToolResult): string
{

let message = " ${PERSISTED_OUTPUT_TAG}\n"

message += "Output too large (${formatFileSize(result.originalSize)}).

message += ~Full output saved to: ${result.filepath}\n\n"

message += "Preview (first ${formatFileSize(PREVIEW_SIZE_BYTES)}):\n"

message += result.preview

message += result.hasMore ? '\n...\n' : '\n'



message += PERSISTED_OUTPUT_CLOSING_TAG
return message

b

BRIZRNETNE (A1 2000 F1) MIRBRENXHEER, IREEETEEFSHNE, ERATUER
FileReadTool iEEIFA 414,
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.claude/agents/*.md 3

loadMarkdownFilesForSubdir(‘agents’,
cwd)

$2EY YAML Frontmatter

frontmatter.name 7£7£?

FRRABEL
(ATRERBE )

parseAgentFromMarkdown()

INEMRTER

name, description

AT PIE T B

model, effort, tools, memory...

#J#2 CustomAgentDefinition

getSystemPrompt [# &
83X Markdown content

33 diagram
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0.4 TE¥JF —— Pre/Post }Z&;2%

9.4.1 WF ARG R

141

Claude Code N T EHITELE T REABRIGEHEAN 7ML F: - PreToolUse — T EHITHIREA,
BILAMEEEIN . FELEHAT . M0 E T X - PostToolUse — T EHfT/ERLE, BTLAMESEaE . BEIE4kSEE

XEHFET toolHooks. ts FREYREIEE:

// src/services/tools/toolHooks.ts
export async functionx runPreToolUseHooks (
toolUseContext: ToolUseContext,
tool: Tool,
processedInput: Record<string, unknown>,
toolUseID: string,
messageld: string,
/] ooo
): AsyncGenerator<PreToolHookResult> {
for await (const result of executePreToolHooks (
tool.name, toolUselID, processedInput,
toolUseContext, permissionMode,
toolUseContext.abortController.signal,
)) o
/] RIERFAFER. ..
}

9.4.2 PreToolUse ¥ FHLER KR
PreToolUse #F R LAF=4 S RIAYER :

// toolExecution.ts FAMRAJLERIE
switch (result.type) {

case 'message': // HFFERNEE (HERRE)
case 'hookPermissionResult': // $5FfHEIRRRSE
case 'hookUpdatedInput': // SBFEETHN
case 'preventContinuation': // #HFEREL

case 'stopReason': // FIEERE

case 'additionalContext': // B ETX

case 'stop': // ILEMZIE

hookPermissionResult 2 &5 &

ABEA, BEXBEFAMURIEDE RN B &t EsiEE TRIEA,

WA R UABEIREN R R G EIRER . X7E CI/CD HiEH%:
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hookUpdatedinput 781 FEIABRIRREVIER TESEA . FlE0, — 87 DUSEX 2R
B, HERMRERE.

9.4.3 PostToolUse ¥

export async functionx runPostToolUseHooks<Input extends AnyObject, Output>(
toolUseContext: ToolUseContext,
tool: Tool<Input, Output>,
toolUselID: string,
messageld: string,
toolInput: Record<string, unknown>,
toolResponse: Output,
Jl ooo
): AsyncGenerator<PostToolUseHooksResult<Qutput>> {
for await (const result of executePostToolHooks (
tool.name, toolUseID, toolInput, toolOutput,
toolUseContext, permissionMode,
toolUseContext.abortController.signal,
)) {
/] REEFAFER. ..
// PostToolUse #FAILAEH MCP T ERyHIL
if (result.updatedOutput) {
toolOutput = result.updatedOutput
yield { updatedMCPToolOutput: toolOutput }
}

PostToolUse #FH—T457AEENEER MCP TR E— XN T iESURME RS NE A i g
NIFEEH.

0.4.4 W HUTHIIE BN

// src/services/tools/toolExecution.ts
export const HOOK_TIMING_DISPLAY_THRESHOLD_MS = 500
const SLOW_PHASE_LOG_THRESHOLD_MS = 2000

/! BFHITR
const preToolHookDurationMs = Date.now() - preToolHookStart
if (preToolHookDurationMs >= SLOW_PHASE_LOG_THRESHOLD_MS) {
logForDebugging(
*Slow PreToolUse hooks: ${preToolHookDurationMs}ms for ${tool.name}",
{ level: 'info' },



// RREFHATHE
if (preToolHookDurationMs > HOOK_TIMING_DISPLAY_THRESHOLD_MS) {
resultingMessages.push({
message: createStopHookSummaryMessage(
preToolHookInfos. length, preToolHookInfos,
/% ... timing info ... %/
),
1)

HHFHITITEREE 500ms Y, Ul 2ER—THEE; #1d 2000ms ¥, SicFEXEE. XA
FiR5EREHRSR,
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9.4.5 TEMT ANITEL
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AE Agent (A&

GeneralPurpose
1EF Agent
tools: [*]

model: BLIAFIREL

----------- B Y o

Explore
RERER
RETHESE

model: haiku/inherit

------------- vy SR Glob/Grep/Read/Bash

Plan

2RI
.............. i o
R + FTEEE Agent AL I=] Explore + 7o Agent

model: inherit

Guide

(AR
WebFetch + Search

model: haiku

----------------- Hiff- Read/WebFetch/WebSearch

Verification
T R
RiE + FRIET
model: inherit

----------------- L Bash/Read + F&

34 diagram
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9.5 ABE B — ContentReplacementState AJi%it

9.5.1 [a)d: +TXEORAK

BMERT naxResultSizeChars HBRERT, KWEHERUWIALERNAREHMEH L TXED.
S% AP HRSNEERXEENEERE, HPARANTEMETEELREIEX.
ContentReplacementState LMT—P2BIALRME—ELSBI5N, BEANIAS
BN EERE.,

9.5.2 #&ILEIR LSS

// src/utils/toolResultStorage.ts
export type ContentReplacementState = {

seenlds: Set<string> // B2 tool_use_id
replacements: Map<string, string> // id —> BEEHAAR

}

export function createContentReplacementState(): ContentReplacementState {
return { seenIds: new Set(), replacements: new Map() }

b

ZMAEEENS: - seenlds IRERFMBETHMESNIALZR ID - replacements fZEREBIRIER
MEERAS

9.5.3 FMRARE X

export async function enforceToolResultBudget(

messages: Messagell],

state: ContentReplacementState,

skipToolNames: ReadonlySet<string> = new Set(),
): Promise<{

messages: Messagel]

newlyReplaced: ToolResultReplacementRecord[]
> A

// 1. WERBIREIEL

// 2. RERIRRODX : B8 / B%KE / #ig

// 3. XEBEEE, REMERESTER

// 4. NREHRIEEH

enforceToolResultBudget WZONEBHEBIRETLEER S N=28:!

1. B (replaced) — ZHINERERATEE R, EMNHBERSHR
2. BR%E (frozen) —— BR1E seenlds HESEHER, RIFEHE
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3. ¥ (fresh) — MKRAT, FEMBIRRR
MNFHBRIEE, BEAREMNRMENERANNREZSER. BRIV, BRNERMTHER.

9.5.4 5FRENRE
ContentReplacementState FEFRIBIZESTEESHAITH:

// RERESATEFHEN fork
export function cloneContentReplacementState(
source: ContentReplacementState,
): ContentReplacementState {
return {
seenlds: new Set(source.seenlds),
replacements: new Map(source.replacements),

}

// MWEERRERRES (AFFRERE)
export function reconstructContentReplacementState(
messages: Messagel],
records: ContentReplacementRecord[],
inheritedReplacements?: ReadonlyMap<string, string>,
): ContentReplacementState {
const state = createContentReplacementState()
// WE&EFhARE ID
// M records EEHHME
/! EFRREBHS R
return state

fork FHE (4 agentSummary) FES KCEHLBERIAERIRER, BARIE prompt cache &9, Fff
MEAN=ERXEIPRES.

mENFAE (MEEESIRE) FEM transcript ISR ContentReplacementRecord BEIK
S, EREMBERXNENERAE.

9.5.5 ¥iE7E APl ARBSAIR A

// ¥ query.ts B9 API EARBINA

export async function applyToolResultBudget(
messages: Messagel],
state: ContentReplacementState | undefined,
writeToTranscript?: (records) => void,
skipToolNames?: ReadonlySet<string>,

): Promise<Messagel]l> {
if (!state) return messages



const result = await enforceToolResultBudget(messages, state, skipToolNames)
if (result.newlyReplaced.length > @ & writeToTranscript) {
writeToTranscript(result.newlyReplaced)

¥

return result.messages

T ERBERR APHBRRIHIEA: 1. MRIPERER (state Jy undefined ), EHIFREIFHES
2. BN, PATIEREF, PJREBMELTRLR 3. MIBIRRRMS A transcript, MEFEME
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9.5.6 BRMEN TR



NIEfi# Claude Code B3

ERIRM
(FFEEEMIR)

filterToolsForAgent

Bk
ALL_AGENT_DISALLOWED_TOOLS

ZBEX Agent?

R

CUSTOM_AGENT_DISALLOWED_TOOLS w8

=55 Agent?

RIRE
ASYNC_AGENT_ALLOWED_TOOLS

L

resolveAgentTools

[z disallowedTools &

tools HBECRF?

BEIZHFRTE HRZFRICE tools HRE

REICENTRFE

35 diagram

150



9.6 REMNT RAMITEEIEA

BRESTHARGGER, —TITEMEEEREIERREIRNTREESERLT:

cli.tsx
—#HEAO
--versj --dump-systm-prompt *in-chrome-mcp FRINBEE
HEHE PngR: B K JRE) Chrome MCP import main. tsx
= import MERTERG IHI7RRSS ’
main()
eagerlLoadSettings()
Commander.js &4
-p/ lp( x\sewe
setup() — launchRepl() runHeadless() MCP RR 35

36 diagram

RENGE

TRHITELRE Claude Code FITRERERSHNFRALZ—. HRITRREHE:

1. StreamingToolExecutor FIPUZIAESHL (queued —> executing —> completed —> yielded) LI}
TENENAE, TRETERANRNMAEHRT
2. ARLZE2METHRAMIFLAEXE, RFRE—TI A (W BashTool) EAREMAN FTRIMABNFHLITH
3. Bash SHixBARH—SEUE LB TEMNEIRER, Hit TRMNKNEIRIIN
4. HEBANERXAABREESTRBEE AN, maxResultSizeChars: Infinity EABANSIRLLE
EEZNE 3N
5. Pre/Post #Figfit T ZBAIVIZ#IEES], XIFWNREE. WIS, WHTIE



6. ContentReplacementState £ BEEEETEELZRNENNE, BIZRIBERRIFLTXE
O EEN

X=Bh%&—8/XEE (maxResultSizeChars) . #E#FXA X (persistToolResult) £ FHINE

(enforceToolResultBudget) —HEfR 7 EMEER1EF, TEREMEAREE L TXEO,
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5 10 E: Agent =&Y

“YEEIEHBERN A RAHES—NIRATH . JEEEXIEER . 785% Bug B, RSLI T —3 9 Agent
EZR, 7 — BYR A8 Greenspun B+ E#

Claude Code BJ Agent AAREN M HAERIFIENE D Z2—, BER “MAIEX—TBEARRE X—
WMROA, BAA—TBERNIZIH: @Y Markdown frontmatter FBFZ(HIE X Agent BYTTENIE,
BT TypeScript BTN RN ERNIT, AEFRADITX—ERAKITS I,

10.1 Agent BJEX —— M Markdown Frontmatter Ziz{TRI 3 &

10.1.1 ZiREE—RIRBF R
Claude Code BJ Agent RARA T —MIMBEIKBIEXREM, FTE Agent HE—1EAETE
BaseAgentDefinition | SAEEBIEBXEEE (Union Type) Dt A=FEMKFZES:

// src/tools/AgentTool/loadAgentsDir.ts

export type BaseAgentDefinition = {

agentType: string // Agent HIME—ERIR
whenToUse: string // {ABHMERL Agent H9dh
tools?: stringl[] // RIFERHIESIR
disallowedTools?: stringl] // BiEFERMTESIR
skills?: stringl] // TIMER Skill &
mcpServers?: AgentMcpServerSpec[] // Agent &8 MCP BRE 2%
hooks?: HooksSettings // SERFEHF

color?: AgentColorName // Ul BREe

model?: string // KEENELE

effort?: EffortValue // HEEHR5
permissionMode?: PermissionMode // #7[R#Ez

maxTurns?: number /! BRARXRERR
background?: boolean /! REBEEAEBERIET
memory?: AgentMemoryScope // BAEIBIZERE
isolation?: 'worktree' | 'remote' // [RE#Es
omitClaudeMd?: boolean // =E#&rE CLAUDE.md

/] .. BEFE



SRAIEfZ Claude Code SRS 154

// RE Agent : HERFRRIE
export type BuiltInAgentDefinition = BaseAgentDefinition & {
source: 'built-in'
getSystemPrompt: (params: {
toolUseContext: Pick<ToolUseContext, 'options'>
}) => string

// BEX Agent : Markdown M4E N
export type CustomAgentDefinition = BaseAgentDefinition & {
getSystemPrompt: () => string
source: SettingSource // 'userSettings' | 'projectSettings' |
'policySettings'
}

// 1 Agent : FE{FIRME

export type PluginAgentDefinition = BaseAgentDefinition & {
getSystemPrompt: () => string
source: 'plugin'
plugin: string

/] BRENBEEE

export type AgentDefinition =
| BuiltInAgentDefinition
| CustomAgentDefinition
| PluginAgentDefinition

XTRITENTESEIENER:

% —, getSystemPrompt B A EZMIEBEME. RE Agent AY getSystemPrompt $# I
toolUseContext Z¥R, AIMURBEITRIMENSER AR TIEA—HFIZ Claude Code Guide
Agent RRFEBHRIEERN MCP RBHBMEEX Skill REMABNIRTIE. BEX Agent #]
getSystemPrompt ME—NHEE, 7EMEBEIHEIR Markdown ABFICIZECE.

5B, source FERLMTMLEREBE., octActiveAgentsFromlist pREUZER built—-in — plugin —
user — project — flag — managed MIFIBHFIE Agent, EINEMER Agent REBZETCIMERT,
XERENBRREINESHAFPRERE, MARKBAIINESE—Y):

export function getActiveAgentsFromList(
allAgents: AgentDefinition[],
): AgentDefinition[] {
const agentGroups = [
builtInAgents, pluginAgents, userAgents,
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projectAgents, flagAgents, managedAgents,
1
const agentMap = new Map<string, AgentDefinition>()
for (const agents of agentGroups) {
for (const agent of agents) {
agentMap.set(agent.agentType, agent) // EEEZRIE
}
}

return Array.from(agentMap.values())

10.1.2 Markdown f#tfrif/K %
BE X Agent BIE X 1ZfE7E Markdown X4, £ YAML frontmatter FEBRTTEUR. BT Rz T !
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&4t Markdown/JSON

A2
Defined

getAgentDefinitionsWithOverrid
es

h 2

Registered

resolveAgentTools

(TRKHE)

ToolResolved

runAgent

A

Running

£ ARZIE

‘ Failed ’ ‘ Killed ’

37 diagram
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parseAgentFronMarkdown REE OSBRI T —M “BEiH™ "B E ¥ —AR TRERIC
FHEEARFHT, BRRPNEFERIERERIME:

export function parseAgentFromMarkdown (
filePath: string,
baseDir: string,
frontmatter: Record<string, unknown>,
content: string,
source: SettingSource,
): CustomAgentDefinition | null {
const agentType = frontmatter['name']
let whenToUse = frontmatter['description'] as string

// WIEFERHIE
if ('agentType || typeof agentType !== 'string') return null
if (!whenToUse || typeof whenToUse !== 'string') return null

// BAEEEE—%X$F 'inherit' $3%E

const modelRaw = frontmatter['model']

let model: string | undefined

if (typeof modelRaw === 'string' && modelRaw.trim().length > 0) {
const trimmed = modelRaw.trim()
model = trimmed.tolLowerCase() === 'inherit' ? 'inherit' : trimmed

// NEERANEEAXHEETIE
let tools = parseAgentToolsFromFrontmatter(frontmatter['tools'])
if (isAutoMemoryEnabled() && memory && tools !== undefined) {
const toolSet = new Set(tools)
for (const tool of [FILE_WRITE_TOOL_NAME, FILE_EDIT_TOOL_NAME,
FILE_READ_TOOL_NAME]) {
if (!toolSet.has(tool)) tools = [...tools, tooll]

// RGRRIAFEAAD : 3K content F1 memory ECE
const systemPrompt = content.trim()
const agentDef: CustomAgentDefinition = {
Jf ocoa
getSystemPrompt: () => {
if (isAutoMemoryEnabled() && memory) {
return systemPrompt + '\n\n' + loadAgentMemoryPrompt(agentType, memory)
¥
return systemPrompt
+

source,



// .. FREEITHE R R
¥
return agentDef

}

AR —EISANRIT: 2 Agent BRI TICICINEER, RFURTIEAAZEBTI EREHSHHIRR, M
SENFASESXEA cetSystenPrompt () FIRSIMERMHNICICAS. XHERT Agent BIRIETT
IS BER R RFTAIFAMHICIZ.

10.1.3 JSON &R BT
&7 Markdown &=\, B4Rz #5F JSON &R HY Agent EX, T EMAT Feature Flag izf2 F & . JSON

BRHTIEIT Zod schema 4T = H&IGIE

const AgentJsonSchema = lazySchema(() =>

z.object({
description: z.string().min(1, 'Description cannot be empty'),
tools: z.array(z.string()).optional(),
disallowedTools: z.array(z.string()).optional(),
prompt: z.string().min(1, 'Prompt cannot be empty'),
model: z.string().trim().min(1).transform(

m => (m.toLowerCase() === 'inherit' ? 'inherit' : m)

).optional(),
effort: z.union([z.enum(EFFORT_LEVELS), z.number().int()]).optional(),
permissionMode: z.enum(PERMISSION_MODES).optional(),
mcpServers: z.array(AgentMcpServerSpecSchema()).optional(),
hooks: HooksSchema().optional(),
maxTurns: z.number().int().positive().optional(),
7/ ooc

1,

lazySchema BIRSBE—TMEFERRIMMA—ER Zod schema RIS, BRERINTATHIMEIR
i) (HooksSchema kHiAIEELERERBHZAIR) .

10.2 A8 Agent — ANMEWHFRE

Claude Code A& TET Agent, B TS ED S HIT T HOIRIT, B getBuiltInAgents()
RE A AB RTINS EMIBEE:

// src/tools/AgentTool/builtInAgents.ts
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export function getBuiltInAgents(): AgentDefinition[] {
if (isEnvTruthy(process.env.CLAUDE_AGENT_SDK_DISABLE_BUILTIN_AGENTS)
&& getIsNonInteractiveSession()) {
return [1 // SDK ARARLIZAFRBEAE Agent

const agents: AgentDefinition[] = [
GENERAL_PURPOSE_AGENT, // thA%7d]FH
STATUSLINE_SETUP_AGENT, // BAZ4WIF

if (areExplorePlanAgentsEnabled()) {
agents. push (EXPLORE_AGENT, PLAN_AGENT) // A/B illit#4i

if (isNonSdkEntrypoint) {
agents.push(CLAUDE_CODE_GUIDE_AGENT) // 3E SDK AOFH

if (feature('VERIFICATION_AGENT') && growthbook flag) {
agents.push(VERIFICATION_AGENT) // Feature flag #%#l

return agents

KL Agent

Anthropic API Fork ¥4 1 Fork F1£ 2

BEXK (& tool_use: Agent JEF)

assistant JHE (5% tool_use HR)

JBISER: directive_2

par [FH4T Fork]
[history, assistant_msg, user(placeholder_results... + directive_1)]
[history, assistant_msg, user(placeholder_results... + directive_2)]
HZRIE (history + assistant + placeholder_results)
prompt cache #H!

IMFSEER: directive_1

_TEK (prefix &fFa@ + directive_1)

P &R (prefix &7z + directive_2)

R Agent Anthropic API Fork F1% 1 Fork F#£ 2

38 diagram
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10.2.1 GeneralPurpose Agent RhEEILER
GeneralPurpose Agent 2 REAA Agent 8!, thEBIAEF., EHNEXRAEE:

// src/tools/AgentTool/built-in/generalPurposeAgent.ts

export const GENERAL_PURPOSE_AGENT: BuiltInAgentDefinition = {
agentType: 'general-purpose',
whenToUse: 'General-purpose agent for researching complex questions, '
+ 'searching for code, and executing multi-step tasks...',
tools: ['x'], // RI{ERAFREIE
source: 'built-in',
baseDir: 'built-in',
// model #E&HBE—IEER getDefaultSubagentModel()
getSystemPrompt: getGeneralPurposeSystemPrompt,

tools: ["+'] MBEAREIRE X Agent #ERXRAMARNAIR (BdLETIERE). model FERH
AR BRELERRAMINNFRRE, MIFRFERXRIRE—XZE— T RBERIRAMIIRR,

10.2.2 Explore Agent — {RIERIBIFE
Explore Agent @ — 1 EMMAMAETHNRIEERNIE, HRASGRTEPE—BRXRES

NOTE: You are meant to be a fast agent that returns output as quickly as
possible.

In order to achieve this you must:

— Make efficient use of the tools that you have at your disposal

— Wherever possible you should try to spawn multiple parallel tool calls

EEd disallowedTools BIZRIETBANELEMENZREIT Agent HA:

export const EXPLORE_AGENT: BuiltInAgentDefinition = {
agentType: 'Explore’,
disallowedTools: [

AGENT_TOOL_NAME, // EIE#RE Agent
EXIT_PLAN_MODE_TOOL_NAME,
FILE_EDIT_TOOL_NAME, // EliL4iE
FILE_WRITE_TOOL_NAME, // ZIEEA

NOTEBOOK_EDIT_TOOL_NAME,
1,

model: process.env.USER_TYPE === 'ant' ? 'inherit' : 'haiku',
omitClaudeMd: true, // X#4{t:“~FEA CLAUDE.md
/] ooo

h

omitClaudeMd: true BE—NEER token TEMML. BIEIETICETHER:
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Dropping claudeMd here saves ~5-15 Gtok/week across 34M+ Explore spawns.

k2%, Explore Agent SE#IAREIT 3400 AR, /X E 1 CLAUDE.md RILATI BE+1Z token,
XE— B HIEIRE MR TFERER,

10.2.3 Plan Agent SR IM
Plan Agent 4/& T Explore Agent T A&, ERLRINTMIUERMNARSIRRIE:

export const PLAN_AGENT: BuiltInAgentDefinition = {
agentType: 'Plan',
disallowedTools: [
AGENT_TOOL_NAME, EXIT_PLAN_MODE_TOOL_NAME,
FILE_EDIT_TOOL_NAME, FILE_WRITE_TOOL_NAME, NOTEBOOK_EDIT_TOOL_NAME,
1,
tools: EXPLORE_AGENT.tools, // EF Explore WJTE&E
model: 'inherit', /] R GIEE (EEREERES )
omitClaudeMd: true,
getSystemPrompt: () => getPlanV2SystemPrompt(),

Plan Agent £/ model: "inherit' T3k Explore #J haiku, EAMIES TEERIEIEGEN . H
ARERTIERBEEMHAERSE, B8 “Critical Files for Implementation” X1£HIE E& .

10.2.4 Claude Code Guide Agent — Gh7SENIRENF
Guide Agent @ W& Agent FH{RHFHKMN — T —E B ogetSystenPrompt 753K #F K

toolUseContext B¥, FEBTRASIRIRTI:

export const CLAUDE_CODE_GUIDE_AGENT: BuiltInAgentDefinition = {
agentType: 'claude-code-guide',
tools: [GLOB_TOOL_NAME, GREP_TOOL_NAME, FILE_READ_TOOL_NAME,
WEB_FETCH_TOOL_NAME, WEB_SEARCH_TOOL_NAME],
model: 'haiku',
permissionMode: 'dontAsk', // AFTEHFPHEIAUR
getSystemPrompt({ toolUseContext }) {
// BFSENHEIECER) Skill, Agent, MCP BREZEER
const customCommands = commands.filter(cmd => cmd.type === 'prompt')
const customAgents = toolUseContext.options.agentDefinitions
.activeAgents.filter(a => a.source !== 'built-in"')
const mcpClients = toolUseContext.options.mcpClients

// . HHERALETXER



MR TIFEM(ERS Guide Agent BESSRAAF I MENECE, RHUEIEHNIMENEE,

10.2.5 Verification Agent XSGR
Verification Agent BRIt EZ 5 H M Agent BARE—EMNZ/IMER 2 IXEFTHESEIN, MIEMIAE
Et, ERGRMIKIANETT, 821 FH0RIERIRAERR:

export const VERIFICATION_AGENT: BuiltInAgentDefinition = {
agentType: 'verification',

color: 'red', // ABEFFRE—EAET R
background: true, // WBEERBIET
model: 'inherit"', // EEEHEREN

getSystemPrompt: () => VERIFICATION_SYSTEM_PROMPT,
criticalSystemReminder EXPERIMENTAL:
'"CRITICAL: This is a VERIFICATION-ONLY task. You CANNOT edit files...',

criticalSystemReminder EXPERIMENTAL R—LIMFE, *ESTHAFPEXREFEN, FHIEE
BERIMEP B HRIFELR, background: true BRIGETASEEFLENRE,
Verification Agent A SR TIAEE T BRRENG, X7E Al Agent 121t EFILAY:

=== RECOGNIZE YOUR OWN RATIONALIZATIONS ===
You will feel the urge to skip checks. These are the exact excuses you reach for:

— "The code looks correct based on my reading" — reading is not verification. Run
it.

— "The implementer's tests already pass" — the implementer is an LLM. Verify
independently.

— "This is probably fine" — probably is not verified. Run it.

10.3 BENX Agent — .claude/agents/ B &4

10.3.1 X{44A4R
BENX Agent ZEEZEEEHZ®, &T loadMarkdownFilesForSubdir('agents', cwd) #i—

JilIE=%

~/.claude/agents/ # AP Agent (FRETRATA)
my-reviewer.md
code-helper.md

<project>/.claude/agents/ # MBZ% Agent ((NYEBERH)
deploy-checker.md



test-runner.md

<managed>/.claude/agents/ # HAOKEE Agent (BEEREE)
security—-auditor.md

10.3.2 Markdown 1&z0HISE
—PEENBENX Agent EXXHINT:

name: code-reviewer
description: "HERBEEIHRMMHEN. HSAPEKX review RAIZHKEE PR BHEM.
model: inherit
tools:
- Glob
- Grep
- Read
- Bash
disallowedTools:
- Write
- Edit
color: blue
effort: high
permissionMode: dontAsk
maxTurns: 50
memory: project
background: false
isolation: worktree
skills:
- simplify
mcpServers:
— github
— name: custom-lint-server
command: node
args: ["/path/to/lint-server.js"]
hooks:
PreToolUse:
- matcher: Bash
hooks:
- type: command
command: "echo 'Agent running Bash command'"

FR—TREHEEER. FREE :

1. FARREHRRHAEERE



ANIBEE Claude Code 515 164

2. KEBER Bug. REMRBAMMEAEERD
3. HEKERESTEAEN—BE
4. fRHEEME, ATHRFAREERIYL

HERHBRELTEDL:

- TEYETHRIAEE, XESEBEMHYE

- ?mfﬁf%ﬁ@l&ﬁﬂgﬁa{‘tﬁﬁﬁﬁu

- MREMNAETHE, BBRER"BI " LAEE"

10.3.3 MCP BRSZ 233148
Agent AIMAEBIE 2/ MCP ARSZB#3KHi, ZIFMMAR:

export type AgentMcpServerSpec =
| string // BIFAEBIREHRAN
| { [name: stringl: McpServerConfig } // REEENHIRSE2S

const AgentMcpServerSpecSchema = lazySchema(() =
z.union([
z.string(),
z.record(z.string(), McpServerConfigSchema()),

1),

£ runAgent By initializeAgentMcpServers REAH, 5|BERMNABKEELRENEGELERE: 5]
FAEMER memoized IR ZEE, WEABIGIEMIIZFEIZHTE Agent FERITFIE,

10.4 Agent BT EE — resolveAgentTools BI7Fi%iZ4E

Agent WTAEZXIZETIR, MERILAEMZELSINES Agent LIRFTANTIAFE,

10.4.1 BEitiTIEE
filterToolsForAgent SEIMTEHE—ETNE, RIE Agent HERMGTERFE T

// src/tools/AgentTool/agentToolUtils.ts

export function filterToolsForAgent({
tools, isBuiltIn, isAsync = false, permissionMode,
}: { tools: Tools; isBuiltIn: boolean; isAsync?: boolean;
permissionMode?: PermissionMode }): Tools {
return tools.filter(tool => {
// MCP L EIRZ&4T
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if (tool.name.startsWith('mcp__"')) return true

// Plan 455517 ExitPlanMode
if (toolWMatchesName(tool, EXIT_PLAN_MODE_V2_TOOL_NAME)
&& permissionMode === 'plan') return true

// €BZEIEFIR (40 TodoWrite, ELERNIIE)
if (ALL_AGENT_DISALLOWED_TOOLS.has(tool.name)) return false

// BEX Agent FSMEEILZIFR
if (!'isBuiltIn && CUSTOM_AGENT_DISALLOWED_TOOLS.has(tool.name)) return false

// 7% Agent REEFRBZETIER
if (isAsync && !'ASYNC_AGENT_ALLOWED_TOOLS.has(tool.name)) {
// 456 HIEAMARTLUER Agent TE (spawn FEFFR)
if (isAgentSwarmsEnabled() && isInProcessTeammate()) {
if (toolMatchesName(tool, AGENT_TOOL_NAME)) return true
if (IN_PROCESS_TEAMMATE_ALLOWED_TOOLS.has(tool.name)) return true
}

return false

by

return true

}

XERBER T I TREIRITRERN:

1. MCP TEREFA—R}N MCP T EEA @i M A SEHEIITE

2. BEX Agent LEWE Agent SEIE™IZRHI—TFH LA EXHY Agent (5a1 8RS T A
3. ®¥ Agent FRBZBREXN—FNELE, RARATETHEENTIR

10.4.2 fRH{LRRITE

resolveAgentTools fEEMIIIEZ L, I Agent EXHAY tools F] disallowedTools FERR:

export function resolveAgentTools(
agentDefinition: Pick<AgentDefinition, 'tools' | 'disallowedTools' | ...>,
availableTools: Tools,
isAsync = false,
isMainThread = false,
): ResolvedAgentTools {
// EZBHT filterToolsForAgent—I EhEH useMergedTools() IEffiZH%E
const filteredAvailableTools = isMainThread
? availableTools
: filterToolsForAgent({ tools: availableTools, isBuiltIn, isAsync,
permissionMode })
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// Biff disallowedTools B&ZiH
const disallowedToolSet = new Set(disallowedTools?.map(/*x ... */))
const allowedAvailableTools = filteredAvailableTools.filter(

tool => !disallowedToolSet.has(tool.name)

// BEEMEF : tools 3 undefined = ['x'] FHERE£LEIA
const hasWildcard = agentTools === undefined
|| (agentTools.length === 1 && agentTools[0] === 'x"')
if (hasWildcard) {
return { hasWildcard: true, resolvedTools: allowedAvailableTools, ... }

/! BB IERY, WEER/ TMIIER
for (const toolSpec of agentTools) {
const { toolName, ruleContent } = permissionRuleValueFromString(toolSpec)
// Agent T EAV4E5kAME : 2HR allowedAgentTypes
if (toolName === AGENT_TOOL_NAME && ruleContent) {
allowedAgentTypes = ruleContent.split(',').map(s => s.trim())
}
const tool = availableToolMap.get(toolName)
if (tool) { validTools.push(toolSpec); resolved.push(tool) }
else { invalidTools.push(toolSpec) }

return { hasWildcard: false, validTools, invalidTools, resolvedTools: resolved,
allowedAgentTypes }



SRAIEfZ Claude Code SRS

)il I Agent Resume 84§

SendMessage(agentid, "44E4bEE")

resumeAgentBackground(agentld, prompt) _

getAgentTranscript(agentld)

RIEFFE

" H5EHE + contentReplacements

readAgentMetadata(agentld)

agentType, worktreePath, description
<

filterUnresolvedToolUses
filterOrphanedThinkingOnlyMessages

reconstructForSuba%entResume

alt [Fork Agent
RE]

BRXRAGRTR

runAgent(resumedMessages + newPrompt)

PREHITF Agent

BAIFERL (task-notification)

[HAT1EEF]

query() » TREA - iTRHR

RRER

A

)::lad ¥ Agent Resume 84§

39 diagram

32 Agent(worker, researcher) X#iEi%
AFARE, T —FERERDEYIEE

10.5 Agent B Token fiE 5 1R A%

10.5.1 iR B I ER R

RIETFE

Agent FIRENARE— 1 Z/EMNRAVEFE, B getAgentModel RERSZIN:
// src/utils/model/agent.ts (#&®Ek)
export function getAgentModel(
agentModel: string | undefined, // Agent EXHI model ZFE%

mainLoopModel: string, /! RPEFEIIEE
overrideModel: ModelAlias | undefined, // EAARHES
permissionMode: PermissionMode,

): string {
// 1. FARARES > Agent X > BEIAFRIER
// 2. 'inherit' 4¥%K(H : FERAXHER

VREHIF Agent

167

ERFRY TEMEFHERE Agent AINIEA



// 3. GrowthBook feature flag FILIBZ4E Agent ZEAEFHER

b

@ Agent BUREELSRER(AIL T ARERAIA AN -FRE N :

Agent model B2 &
GeneralPurpose =1

Explore ‘haiku' (46 )
"inherit' (AER)

Plan "inherit'

Guide "haiku'

Verification "inherit'

Fork "inherit'

10.5.2 Token FREZH
Agent By token {ERZZMERELR:

SERRSSR
MINFRER (BRE
H)

RR&EE / A/B

i

SEENGEIE

SEENGEIE

SEENGEIE

RITEE
BRESATERE
=AY

BRIPRIEKEE

MY B E R EIEREN
XHEEWAFERE

it

WITFEERERN

1. maxTurns: [R# Agent IERARE5)R, BHIETRIEIR, FORK_AGENT p9ERINMER 200 3, A

TE X Agent B]IAEIT frontmatter IRE.

2. effort: WIMEBMNHIERE, IFFREBRH (low', ‘mediun’,

parseEffortValue Z5—f&HT,

‘high') MBEE, B

3. omitClaudeMd: FRiE Agent (Explore. Plan), & CLAUDE.md B] A& Z (X token JHiE,
FEEIEEN T X—RUEHNRR—SBRATEETZ token,

4. prompt cache sharing:

Fork Agent %% 5 i& it 7

useExactTools: true F[

model: “inherit', HAfRFHCAY APIIBEREIRS KNFTHTE—H, MMHEAMN prompt cache
PR, IR—TEEIRANMA—FORK_AGENT EREHEIE:

Reconstructing by re—calling getSystemPrompt() can diverge (GrowthBook cold->warm)

and bust the prompt cache; threading the rendered bytes is byte—exact.
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10.5.3 Agent & &r EEIRSE
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registerAsyncAgent

Registered

makeStream FHEF=HHE

Y

Running

updateAsyncAgentProgress

Processing

( ProgressUpdate }

Summarizing

PR %e;

Completed

enqueueAgentNotification
(status: completed)

K52

enqueueAgentNotification  enqueueAg
status: failed)

AFEILE

B A
(AbortError) T

(statusi killed)

v
Notified

BAEARERR

40 diagram

170



10.6 B/

Claude Code By Agent {2EVRIN T —F “BC ERMIE”AOIRITEE S, 18T Markdown frontmatter B

LE XM TypeScript HERJHTRAR, EEREUHNRZEM ZBHE T B TE:

BHAEX: AFPEIEREN Markdown SXHENF]RIEINEE &MY Agent, BT E &I HE,

itk g o BAERBH] Zod schema WIFHFRIEITIN A EIAEERE.

ZEIRTE: MNEBEIETIRE Agent BERZE/BRE, T HRBHE,

EHRIERNA 1L : . prompt cache sharing FAEETFTEXIH fleet FIE—EA

3400 /AR Explore {EH,

5. AIEENFREE: built—in — plugin — user — project — flag — managed B =5, (F154H
LRIREEIE T 2T HI Agent 174,

T—EHTERAN Agent FIIETTHT

[EJ 17

A W N -

gnfal fork FL. WEAIREFHINSIE. AMEAEZT Agent Z



3 11 E: F Agent fRHE

HEAZRHIT. ARBRATUMETARRIONRD; HITRXTUMEHNITE. ” — Rob Pike

MRRE—FHAT Agent FBHSEN", BARERFEN Agent FI“BISHA"—ZH—1 Agent
WEPRE oY, REGUEIiE LT MERERES. WaEEaET. MEMNREARE . W
EZD Agent ZEMRIBEE., XEHHIHEREMAKT Claude Code BIF Agent ZgHEE (Sub-Agent
Orchestration Layer) ,

1.1 Fork ]l — ETXZRESRES

11.1.1 Fork B935%
Fork & Claude Code FIRMHAIFRERNG, = Unix fork() RFFAEANBE, BEIE— 4%

ARXRTENIELTXEF Agent, BETHEMINATZEFR, SELRNF Agent (B
subagent_type $EEXE. MEBLTXFFIR) FE, Fork FAAMBEIR—ZIEM “AE” RHRE
RIXSIER .

forkSubagent.ts ARy Feature Gate BREUE X T Fork HlLHIRIE &M
// src/tools/AgentTool/forkSubagent.ts

export function isForkSubagentEnabled(): boolean {
if (feature('FORK_SUBAGENT')) {
if (isCoordinatorMode()) return false // B Coordinator #=XERK
if (getIsNonInteractiveSession()) return false // SDK #BHXAFXi#F
return true

by

return false

i

Fork 5 Coordinator X B fF—— X2 — M4 R mIESEIRE]., Coordinator EZXBE B CHE
JKIERY (Worker Agent), it Fork EIRZESSERHRE X PR,
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11.1.2 Fork Agent BIE X
Fork Agent FNi@id builtInAgents.ts EM (EAFE getBuiltInAgents() RYIRMEIFIRS), R7E

P&l subagent_type SHIFRIUAA:

export const FORK_AGENT = {

agentType: FORK_SUBAGENT_TYPE, // 'fork'

whenToUse: 'Implicit fork — inherits full conversation context...',

tools: ['x'],

maxTurns: 200,

model: 'inherit’, /] BHERRK—ZLHEE prompt cache

permissionMode: 'bubble', // R RE BRI LKL iR

source: 'built-in',

baseDir: 'built-in',

getSystemPrompt: () => '', // FAEA—Fork BEEEFZEXAMDERRFEIRRI
} satisfies BuiltInAgentDefinition

=T RBIRITEFERRAD:

1.

model: ‘inherit' : Fork MIUERASRHAERIMER, [REE Anthropic API B prompt cache
key BB REURR—AEIRBTIERZERE, Fork MR OMIBHMARERK.

getSystemPrompt: () == "' XPMTRHEMURE Bug, ZMEZUENZ. Fork WAL R
Mg override.systemPrompt EFEBERXNEBERNAZRIRTEAF TR, MIEEFMEH
getSystemPrompt () ZF|E, BRI TRTMEEE: GrowthBook feature flag B2 B &N/ M EIAZSH]
BESEN oetSystemPrompt() FHEAREMYE, IR prompt cache,

permissionMode: 'bubble’ : Fork FHRMNRIFRE“E/E"HIRXANARIRAE, MIFEEEH
BRKRW

11.1.3 #33 Fork JHE
buildForkedMessages 2 Fork IR RIBWAIEN., THRFROMEHENE, FNBRMAE

Fork FAHKZFTE—RY AP EREIS:

export function buildForkedMessages (
directive: string,
assistantMessage: AssistantMessage,
): MessageTypell {
// 1. FERXAKH assistant EE (REFIE thinking/text/tool_use #t)
const fullAssistantMessage: AssistantMessage = {
...assistantMessage,
uuid: randomuuUID(),
message: { ...assistantMessage.message,
content: [...assistantMessage.message.content] },
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// 2. YREFRA tool_use
const toolUseBlocks = assistantMessage.message.content.filter(
(block): block is BetaToolUseBlock => block.type === 'tool_use',

// 3. AT/ tool _use MBS tool result—rEF(ERATLBRNNA
const toolResultBlocks = toolUseBlocks.map(block => ({
type: 'tool_result' as const,
tool_use_id: block.id,
content: [{
type: 'text' as const,
text: 'Fork started — processing in background', // EBEEMNZ !
H,
)

// 4. HERPEE: H{I tool_results + MiFHY directive
const toolResultMessage = createUserMessage({
content: [
...toolResultBlocks, // FhBFREE
{ type: 'text' as const,
text: buildChildMessage(directive) }, // SN FRIEE
1%
1)

return [fullAssistantMessage, toolResultMessage]

X
(
63\

BfCRRER
. Project SB[ Local SEE
User SEE
R AT A E R .claude/agent-memory// .claude/agent-memory-local//
(FT$R3RE! VCS) (4R32F| VCS)
ERT ERT ERT
y

BTN R & AAIR MBEREAE S ERE
N AGBRLF BAHZHNIR IEY TYFZEIC
FRATAR ZRHRER TAER A

41  diagram

S O ® O O OB W Oz & 7T O OF : FORK_PLACEHOLDER_RESULT

'Fork started — processing in background' ) E—1EE, A Fork F{XH tool_result 38
#HEE—H. BE—TRNIHREENMMN directive XAIR, X(ES:

o F— Fork FARBIIEXKBIFE prompt cache
o [54 Fork FRMIBEXRGHELE (ERRERE/LT1 token)
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o MARFEET H1T Fork B9 API BZ

11.1.4 Fork F+CAYE SRR
buildChildMessage MET—NIEIIIESIESR, BHLE Fork FRIREREATH:

export function buildChildMessage(directive: string): string {
return “<fork-boilerplate>
STOP. READ THIS FIRST.

You are a forked worker process. You are NOT the main agent.

RULES (non-negotiable):

1. Your system prompt says "default to forking." IGNORE IT — that's for the
parent.

You ARE the fork. Do NOT spawn sub-agents; execute directly.

Do NOT converse, ask questions, or suggest next steps

Do NOT editorialize or add meta-commentary

USE your tools directly: Bash, Read, Write, etc.

If you modify files, commit your changes before reporting.

S U A W N

Do NOT emit text between tool calls. Use tools silently, then report once at
the end.

7. Stay strictly within your directive's scope.

8. Keep your report under 500 words.

9. Your response MUST begin with "Scope:".

10. REPORT structured facts, then stop

Output format:
Scope: <echo back your assigned scope>
Result: <key findings>
Key files: <relevant file paths>
Files changed: <list with commit hash>
Issues: <list if any>
</fork-boilerplate>

<fork-directive>${directive}"’

}

M 4R ERSER—ERIRTET Fork B, BT Fork FR4HE T KNTBASHRTIE (B
PHEEE BIERESH Fork FH'HIES), URAEXNRL, FAAEZLREII Fork,
isInForkChild REBEINEXEHLRREEFAE ~fork-boilerplate> FREEHREHENIX—IFR:

export function isInForkChild(messages: MessageTypel[]l): boolean {
return messages.some(m => {
if (m.type !== 'user') return false
return m.message.content.some(
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block => block.type === 'text'
&& block.text.includes( <${FORK_BOILERPLATE_TAG}>")

1)

1.1.5 TERIIRS
W Fork FRESEU AN, FTINZERBEN Git worktree H3E1F, buildWorktreeNotice REA

B £33 RR -

export function buildWorktreeNotice(

parentCwd: string, worktreeCwd: string,
): string {

return “You've inherited the conversation context above from a parent agent
working in ${parentCwd}. You are operating in an isolated git worktree at
${worktreeCwd} — same repository, same relative file structure, separate
working copy. Paths in the inherited context refer to the parent's working
directory; translate them to your worktree root. Re-read files before editing
if the parent may have modified them since they appear in the context.
Your changes stay in this worktree and will not affect the parent's files.’

b

11.2 Resume Ll — KSR E 5 LZEfn

1.2.1 H+4LEE Resume
Agent FTREAIZMEREZEMENIT: AR ERMAXGEEEE (@ SendVessageTool ) Agent #
EEERENRE. ARARERFME ZFIMES., resuneAgent.ts ST IX—AHE,

1.2.2 VRERIZ1EHE

// src/tools/AgentTool/resumeAgent.ts

export async function resumeAgentBackground({
agentlId, prompt, toolUseContext, canUseTool, invokingRequestId,
}: { ... }): Promise<ResumeAgentResult> {
// 1. MEFACHIIHER ZMTEE
const [transcript, meta] = await Promise.all([
getAgentTranscript(asAgentId(agentId)),
readAgentMetadata(asAgentId(agentId)),
1)
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")

if (!transcript) throw new Error(°No transcript found for agent ID: ${agentId}

// 2. BERENHEE—ERTITENIEAA

const resumedMessages = filterWhitespaceOnlyAssistantMessages(

filterOrphanedThinkingOnlyMessages (

filterUnresolvedToolUses(transcript.messages),

)s

// 3. E#E content replacement state (prompt cache &%)

const resumedReplacementState = reconstructForSubagentResume(

toolUseContext.contentReplacementState,
resumedMessages,
transcript.contentReplacements,

// 4. #E worktree REMAREE
const resumedWorktreePath = meta?.worktreePath
? await fsp.stat(meta.worktreePath).then(

s => s.isDirectory() ? meta.worktreePath :

undefined,

() => undefined, // worktree T#M&, ELEIIRZ cwd

)

: undefined

// 5. iR Agent ZE—Fork TERHLE

let selectedAgent: AgentDefinition

if (meta?.agentType === FORK_AGENT.agentType) {
selectedAgent = FORK_AGENT
isResumedFork = true

} else if (meta?.agentType) {

const found = toolUseContext.options.agentDefinitions

.activeAgents.find(a => a.agentType === meta.agentType)

selectedAgent = found ?? GENERAL_PURPOSE_AGENT // ZEZIH AZ|Rf[EHE

} else {
selectedAgent = GENERAL_PURPOSE_AGENT

// 6. XF Fork k8, VREBBERXKNRFEETIA
if (isResumedFork) {
if (toolUseContext.renderedSystemPrompt) {

forkParentSystemPrompt = toolUseContext.renderedSystemPrompt

} else {
// EFERSGRERE (REFEE)

const defaultSystemPrompt = await getSystemPrompt(...)

forkParentSystemPrompt = buildEffectiveSystemPrompt({...})

177
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/] 1. FMEEESHRE

const agentBackgroundTask = registerAsyncAgent({
agentlId, description: uiDescription, prompt,
selectedAgent, setAppState: rootSetAppState, toolUseld,

})

// 8. TEIRERM worktree Lt TFXHIET
void runWithAgentContext(asyncAgentContext, () =>
wrapWithCwd(() =>
runAsyncAgentLifecycle({ /x ... */ })

)s

return { agentId, description: uiDescription, outputFile }

E Agent (31&)

lessage(agentld)

SEIEALE

SendMessageTool
(REBBEFHR)

Explore Agent Plan Agent
(RIEpEZE) (BIEFELE)

Agent(#8% type, directive) Ageé‘;lciygprii;fj’l{',‘uif;""'

Fork 4% 2 Verification Agent
(F8) (&)

Fork F4£ 1

-~ tasicnotif task-

. N

task-notification

(FR-R @)

42 diagram

11.2.3 Sidechain it &
ENF Agent N EE FZHMEN “MsE” (sidechain) MIFEMFELE. XE2ET

recordSidechainTranscript HESCINEY:

// runAgent.ts HEEBIDFIBIE
for await (const msg of query({ ... })) {
if (isRecordableMessage(msg)) {
agentMessages.push(msg)
/] BEEANGEREFR—FEEEREIR
void recordSidechainTranscript([msgl, agentId, lastRecordedUuid)
lastRecordedUuid = msg.uuid
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}
yield msg
}

Sidechain %1t 21F Resume ZRIEBHIME FANTEMNBRS, MARSTRIENER.

1.2.4 JHEB RN =81TiE
RERTAYE BiE%L (message hygiene) B—MARB IR, =/MIiE 3L N -

1. filterUnresolvedToolUses : FBFRGEXMN tool_result A tool_use H, IR Agent &
TERTREESY, XEBT"NTRIFALDIHIFE, S APl 2iRE 400 iR,

2. filterOrphanedThinkingOnlyMessages : BFREEE thinking ABIRR assistant JHE, XLE
H B T REEAR B P BT Y T A —— R BV R “ B E B e AR LR A SRR S

3. filterWhitespaceOnlyAssistantMessages : BB REBESTHX AR assistant SHA.,

X =ETRARRENINIEZ APl FHEZNGIERT,

1.3 F&{E5% —— LocalAgentTask 5 RemoteAgentTask

1.3.1 ESZFMES L EER
L Agent MBS ERIETH, EEEIMI—NEAES:

// agentToolUtils.ts FREYEMEHIEE

export async function runAsyncAgentLifecycle({
taskId, abortController, makeStream, metadata,
description, toolUseContext, rootSetAppState,
}: { ... }): Promise<void> {
const tracker = createProgressTracker()
const resolveActivity = createActivityDescriptionResolver(
toolUseContext.options.tools)

try {
// T BRI E A E LR
const onCacheSafeParams = enableSummarization
? (params: CacheSafeParams) => {
const { stop } = startAgentSummarization(
taskId, asAgentId(taskId), params, rootSetAppState)
stopSummarization = stop
I

: undefined
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// i#% Agent HIEER
for await (const message of makeStream(onCacheSafeParams)) {
agentMessages.push(message)

// SERTEZT AppState HEVESHE
rootSetAppState(prev => {
const t = prev.tasks[taskId]
if (!isLocalAgentTask(t) || !'t.retain) return prev
return { ...prev, tasks: { ...prev.tasks,
[taskId]: { ...t, messages: [...(t.messages ?? []), message] } } }

})

// EHHEIBERSE
updateProgressFromMessage(tracker, message, resolveActivity, tools)
updateAsyncAgentProgress(taskId, getProgressUpdate(tracker),
rootSetAppState)
}

// EETTR
const agentResult = finalizeAgentTool(agentMessages, taskId, metadata)
completeAsyncAgent(agentResult, rootSetAppState)

// Wi REDERHFEFRH L
const handoffWarning = await classifyHandoffIfNeeded({ agentMessages, ... })

// ZIEFERIEH
enqueueAgentNotification({
taskId, description, status: 'completed',
finalMessage, usage: { totalTokens, toolUses, durationMs },
1)
} catch (error) {
if (error instanceof AbortError) {
// RAPREzh#1E
killAsyncAgent(taskId, rootSetAppState)
enqueueAgentNotification({ status: 'killed', ... })
} else {
/] BERK
failAsyncAgent(taskId, msg, rootSetAppState)
enqueueAgentNotification({ status: 'failed', error: msg, ... })
}
} finally {
clearInvokedSkillsForAgent(agentIdForCleanup)
clearDumpState(agentIdForCleanup)
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1.3.2 ESBIRESER

SToo 5

43 diagram

11.3.3 Handoff 922
HF Agent SERFHIBIZHEINZ AR AR, — 1A% “Handoff 22 aHEFRNFREEE:

export async function classifyHandoffIfNeeded({
agentMessages, tools, toolPermissionContext,
abortSignal, subagentType, totalToolUseCount,
y: { ... }): Promise<string | null> {
if (feature('TRANSCRIPT_CLASSIFIER')) {
if (toolPermissionContext.mode !== 'auto') return null

const agentTranscript = buildTranscriptForClassifier(agentMessages, tools)
const classifierResult = await classifyYoloAction(
agentMessages,
{ role: 'user', content: [{
type: 'text',
text: "Sub-agent has finished and is handing back control. Review..."

Fa I
tools, toolPermissionContext, abortSignal,

if (classifierResult.shouldBlock) {
return “SECURITY WARNING: This sub-agent performed actions that may
violate security policy. Reason: ${classifierResult.reason}."

b
b

return null

XE—MUEEERIE NRZERE—-TF Agent FHATRNAZMER (BERELR), EHHEELERD

BIZE IR HE,

11.4 Agent 1B —— agentMemory.ts REBS5$EFX 1€

11.4.1 =Z4RiciZEE
Agent RIS ZMICIZ (Persistent Memory) 2 Agent REHRERIBEMAIRITZ—., ERIF Agent
BERIEFREERNANR, 2A=1EE:
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// src/tools/AgentTool/agentMemory.ts

export type AgentMemoryScope = ‘'user' | 'project' | 'local'

export function getAgentMemoryDir(
agentType: string, scope: AgentMemoryScope,
): string {
const dirName = sanitizeAgentTypeForPath(agentType)
switch (scope) {
case 'project':
return join(getCwd(), '.claude', 'agent-memory', dirName) + sep
case 'local':
return getLocalAgentMemoryDir(dirName) // Z#Hini2EH
case ‘'user':
return join(getMemoryBaseDir(), 'agent-memory', dirName) + sep

RGO

~/.claude/skills/*.md
(FAPZR)

.claude/skills/*.md
(RER)

/.claude/skills/*.md
(PRBRLR)

REBERMR

HRIRR

MCP SR

initBundledskills()
(R Skill)

E Manifest
FRAEBARY Skill

MCP Server 12140
Prompt 2EIZR

loadSkillsDir ‘ getBundledSkills() ‘

getCommands()

‘ loadPluginAgents ‘ ‘ mcpSkillBuilders ‘

AppState.mcp.commands

getAllCommands()

& 44 diagram
BMEEMNERZRAE, Agent EXIEIE memory FERFIHICICER, SiCZHWESAN, MHUS
SEMRZE:
1. TREFEN: IR Agent EXT tools HRE, RAKB&MEAN Write | Edit | Read TH,
& Agent BEEEFICICH,

2. IBRiEEE: getSystenPrompt HESAEGITRHECIZRRE.

11.4.2 icIZiR a2

export function loadAgentMemoryPrompt (
agentType: string, scope: AgentMemoryScope,
): string {
let scopeNote: string
switch (scope) {



SRAIEfZ Claude Code SRS

case 'user':
scopeNote = '— Since this memory is user-scope, keep learnings general'
break

case 'project':
scopeNote = '—- Since this memory is project-scope and shared with your

team'

break

case 'local':
scopeNote = '— Since this memory is local-scope (not checked into VCS)'
break

const memoryDir = getAgentMemoryDir(agentType, scope)
void ensureMemoryDirExists(memoryDir) // Fire-and-forget

return buildMemoryPrompt ({
displayName: 'Persistent Agent Memory',
memoryDir,
extraGuidelines: [scopeNotel,

}

183

JFR ensureMemoryDirExists #Y fire—and-forget &= : BEERLH) getSystenPrompt [EFH#

R (React JEZHAE), HEULAEE await, EXELZEH
A, WRNERRERIETRE, BMERSEKRE, FileWriteTool iz BITEIRRER,

11.4.3 TREEHLHI
Agent iBIZZ BB RIRIE (snapshot), RYFHBALZITIZAINIAIRGS

// src/tools/AgentTool/agentMemorySnapshot.ts

export async function checkAgentMemorySnapshot(
agentType: string, scope: AgentMemoryScope,
): Promise<{ action: 'none' | 'initialize' | 'prompt-update';
snapshotTimestamp?: string }> {
// R B RIRB T AR
const snapshotMeta = await readJsonFile(
getSnapshotJsonPath(agentType), snapshotMetaSchema())
if (!snapshotMeta) return { action: 'none' }

// WEXRMERECSHIZC

let hasLocalMemory = false

try {
const dirents = await readdir(localMemDir, { withFileTypes: true })
hasLocalMemory = dirents.some(d => d.isFile() && d.name.endsWith('.md"))

Agent E5— /X APl B REFSEIRE
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} catch { /x BREAE®E */ }

// BXREIAE : NREBEH
if (!'hasLocalMemory) {
return { action: 'initialize', snapshotTimestamp: snapshotMeta.updatedAt }

/] KEREEEMIRE
const syncedMeta = await readJsonFile(getSyncedJsonPath(...),
syncedMetaSchema())
if (!syncedMeta || new Date(snapshotMeta.updatedAt) > new
Date(syncedMeta.syncedFrom)) {
return { action: 'prompt-update', snapshotTimestamp: snapshotMeta.updatedAt }

return { action: 'none' }

IREMIERI=FPLER

®E 14 shfE
none REREBHERES TERIE
initialize BIRBEAMIICIE £ FHIRIE SR A

prompt-update  IREBEEAMBEITHRAFT & Agent X EARICHFEF
initializeFromSnapshot ITEFRXEEH:

export async function initializeFromSnapshot(

agentType: string, scope: AgentMemoryScope, snapshotTimestamp: string,
): Promise<void> {

await copySnapshotTolLocal(agentType, scope)

await saveSyncedMeta(agentType, scope, snapshotTimestamp)

b

11.5 Agent [8)i&{5 —— SendMessageTool HJigit

11.5.1 iB{EHETY
Claude Code By Agent [&)&@ SHHEEEIBERE, ’\ﬁiﬁiﬁ_ SendMessageTool @EBRFH

RiFEEES, FABE task-notification HHRRAIRES
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SendMessageTool BYBRRY(EMAIZE:

1. APBERE— D ZRINMAR FROIE

2. KRBEMBTHIES Agent KIEENIM T

3. Claude Code Guide Agent R EZWAEEA (BRESXEHBE)
M prompt.ts FAEJIAEZI Agent TEMIR RN LA RHKIES::

— To continue a previously spawned agent, use SendMessage with the agent's
ID or name as the “to" field. The agent resumes with its full context
preserved. Each fresh Agent invocation with a subagent_type starts
without context — provide a complete task description.

11.5.2 £ Agent JRHEZEH

BF = Agent SkillTool prepareForkedCommandContext Fork F Agent

RENEDERE

Skill(skill="deploy-check")

getAllCommands — &3 deploy-check

context === ‘fork?

prepareForkedCommandContext

N Skill #2/mia

B modifiedGetAppState

#J%2 promptMessages

{ baseAgent, promptMessages, ... }

runAgent(agentDefinition, promptMessages)

[F Agent $14T]

query() — tool_use — tool_result

message (HERE)
>

extractResultText

4{ success: true, status: ‘forked, result: "..." }

IR Skill HUTHAR

AF E Agent SkillTool prepareForkedCommandContext Fork F Agent

45 diagram

11.5.3 createSubagentContext —— T IR E B94% s

Tt Fork, Resume &2 Skill H4T, FiEF Agent #@id createSubagentContext IRIFIRE
AT E T
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// src/utils/forkedAgent.ts

export function createSubagentContext(
parentContext: ToolUseContext,
overrides?: SubagentContextOverrides,
): ToolUseContext {
// 1. AbortController: EXBZE > HE=ERXAKM > GIBFRH
const abortController = overrides?.abortController
?? (overrides?.shareAbortController
? parentContext.abortController
: createChildAbortController(parentContext.abortController))

// 2. getAppState : I HZHEKXTEHZNEE shouldAvoidPermissionPrompts
const getAppState = overrides?.getAppState
? overrides.getAppState
: overrides?.shareAbortController
? parentContext.getAppState REXFHEHAEE U
) = ({
. .parentContext.getAppState(),
toolPermissionContext: {
. .parentContext.getAppState().toolPermissionContext,

shouldAvoidPermissionPrompts: true, // E&BFRTERREIA
i
})

// 3. WMIMNHIREETF (Fork E#), HEFE)
// 4. BMIMHABTERIRTS

// 5. BMITMEHBIRIRT

I aoc

createSubagentContext FIRITERE“BEMAEE. EXEZE"EFEN):

* BIABRE: AbortController, XHREEF. ATBHRSHEIMIIEA
o BRHE: ®id shareAbortController . shareSetAppState ZFRINBAEFEIPHEEZEEK

o ZERE: FREXFREDEANIRER, BREE Agent FEEFSTHAFBAA

1.6 RE/E

Claude Code BJF Agent fREFERI T — T2 TR BREBRIF R HATIESR:

1. Fork #lli@E F TTH5MHAE S TS prompt cache AR, {EFH1T Fork AR
BIREARIAMEE



2. Resume HlHEIY =858 8528280 sidechain #£Z 7%, LM 7T SRS IRE —ENME
Agent £ T EHATHIRIE T,

3. EaEsEEEY G—TESEM. #HEEIR. BEER. FELIE
TR R ER SR A EHA,

4. Agent igfZi@id =4GR (user/project/local) FIIREREFZHEI, £ Agent BEIZIERIFIRRANIRA,

5. L TXREEL M“BIARE . EXHZ"RN, T2 MR G ZE
ST,

XEHEREE T — DT BINZ Agent BITHS

AR ANIE, REHRERIEMMRHINIT. T—EBNTEEDE Skill RSt

Agent F1 Prompt #&irEi 201 E AEEH# T,

MiE B BRRIERFE+ T HIT Fork BIK
—MESERHR, ER
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5 12 &: Skill &%

“GFHHMRTEREERM, MERERMNEEMRNME. " — Kevlin Henney

gNRI% Agent & Claude Code fI“HIATEIT”, FB4 Skill MEBEM“BEHE”. Skill REVEFFE TN
E IR (LA Markdown 8B # Prompt #81R) . TEARMPITRESEZERN—PT LI, THER. 7]
SRR, AFREIINE /commit | /review-pr FIHMAIHS, SENE—EBZHNEN. R
RTINS,

12.1 Skill B4R

Prompt &R + Agent 3%

12.1.1 Command EEERF—HZR
1£ Claude Code FIZREUKRZ A, Skill B IMIIALEI—p 2 Command ZLKEIF type: 'prompt’
RFEE., X “Skill Bl Command”B9ig1T{ES Skill FfATEERZIEENG SRR

// src/types/command.ts (#f&fE1k)

export type Command = {

type: 'prompt’ // BSF 'action' HHMh&HHEDR
name: string // WE—%FR, #0 'commit', 'review-pr'
description: string // AFIEHE R
hasUserSpecifiedDescription: boolean

allowedTools: stringl] // It Skill RIFERANIE
argumentHint?: string /! BERR

whenToUse?: string // {FIES B i A R HE R

model?: string // REER
disableModelInvocation: boolean // E7&EZEFER A ZNER
userInvocable: boolean // RPRERIFIEA

context?: 'inline' | 'fork' // HI4TLETX

agent?: string // BRFER) Agent 2R

effort?: EffortValue // BRI

paths?: stringl] // BRRCEER

hooks?: HooksSettings // Skill ZH$9F

skillRoot?: string // Skill MRBEF

source: 'bundled' | 'user' | 'project' | 'managed' | 'plugin'’
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loadedFrom: 'skills' | 'plugin' | 'managed' | 'bundled' | '

mcp '

getPromptForCommand: (args: string, context: ToolUseContext)

=> Promise<ContentBlockParam[]>

getPromptForCommand E281 Skill B9&Zily
(ContentBlockParam), XLEABTHIGHEIENRIFIER,

12.1.2 AFHPHITIER
Skill HEFMHATIES, B context FEREI:

189

ERBAFPZHNIAEFERLTX, RE—HAATR

MCP Prompt

Skill &4

L@ MCP Prompt MCP Skill

(FAETE SkillTool 18F8) (toadedFrom ==='mcp) SfERSE skill

ME Skill

Hf skill

)@ SkillTool i8] SkillTool =JiEFA

46 diagram

Inline RAZEERN
BNEETBNESEN,

g ER CN ‘/A/

Skill 2 RIAHSEANZEIZRIXIER, £ Agent EE—EIRXARIT. ERTE

Fork XX 2Ze1— ML T Agent KH1T Skill, IHBEMILK token MBFNHITZE., EFTER

MZLBES, WMCREHEEREREWIE,

12.1.3 BundledSkillDefinition
AE Skill (bundled skills) B@IIEEM, MIEERSME:

// src/skills/bundledSkills.ts

export type BundledSkillDefinition = {
name: string
description: string
aliases?: string[]
whenToUse?: string
argumentHint?: string
allowedTools?: stringl[]
model?: string
disableModelInvocation?: boolean
userInvocable?: boolean
isEnabled?: () => boolean /] BhSER/ER
hooks?: HooksSettings
context?: 'inline' | 'fork'
agent?: string // BEEHFE Agent
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files?: Record<string, string> // MIHHISEXH
getPromptForCommand: (args: string, context: ToolUseContext)
=> Promise<ContentBlockParam[]>

files FRE—MESIBENIZIT—ERF Skill FSE XM (A AP XY, BER), XEX
HEEXERN BRI IEI &

export function registerBundledSkill(definition: BundledSkillDefinition): void {
const { files } = definition

if (files && Object.keys(files).length > @) {
skillRoot = getBundledSkillExtractDir(definition.name)
let extractionPromise: Promise<string | null> | undefined
const inner = definition.getPromptForCommand

getPromptForCommand = async (args, ctx) => {
// TEMHRE : BEXRIAANEARSE, EEER
extractionPromise ?7?= extractBundledSkillFiles(definition.name, files)
const extractedDir = await extractionPromise
const blocks = await inner(args, ctx)
if (extractedDir === null) return blocks
return prependBaseDir(blocks, extractedDir) // ®i% "Base directory: ..."

// EMHA Command Xf%
bundledSkills.push({
type: 'prompt',
name: definition.name,
/ ooo
getPromptForCommand,

1)

extractionPromise B memoization HfR T HARFEAAEFARSHEE—2 NMARE await @—
™ Promise,
XHREIRET L2 ME—/EMA 0_NOFOLLOW | 0_EXCL #RGRFLERFSHHERE, BBE 00600/
00700 FXPREBIRINEFIBE R D)
const SAFE_WRITE_FLAGS = process.platform === 'win32'
?7 'wx!'

: fsConstants.0_WRONLY | fsConstants.O_CREAT | fsConstants.O_EXCL | O_NOFOLLOW

async function safeWriteFile(p: string, content: string): Promise<void> {
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const fh = await open(p, SAFE_WRITE_FLAGS, 00600)
try { await fh.writeFile(content, 'utf8') }
finally { await fh.close() }

12.2 Skill R — XH RS, #HF. MCP =#EiE

12.2.1 RIZEH S5
Skill A M E— N2 ERETRE:

main.tsx &RINE MDM F 72 Keychain i£EX [G4E import $&

profileCheckpoint('main_tsx_entry’

startMdmRawRead()

|

545 plutil/reg query

startKeychainPrefetch()

»
>

& security find-generic-password

YrLx[E)4 import 5%

(~135ms) _
FHATHAT
i import 5SA%
4. ...................................................................................................
....... MOM BEmLE
« Keychain ZHiETT 4

profileCheckpoint('main_tsx_imports_loaded'

main. tsx IR HNEE MDM Fittig Keychain J£EX JG4E import &

47 diagram

12.2.2 XHZRS Skill hnEx
loadSkillsDir.ts @XM ARG Skill MEBEIZOMER, EMSMECE B FINE Markdown X1, &

AR frontmatter X T Skill BITTEIE:



SRAIEfZ Claude Code SRS 192

name: deploy-check
description: "HEIBRIHIESZIE"
allowed-tools:
- Bash
- Read
- Glob
when_to_use: "HAAH 'deploy'. '#E' 5 'L%' WNEINEA"
context: fork
model: inherit
effort: high

FR—EHBEREER. EEEZA. ..

parseSkillFrontmatterFields RENERMTERAE frontmatter FE&:

// src/skills/loadSkillsDir.ts

export function parseSkillFrontmatterFields(

frontmatter: FrontmatterData,

markdownContent: string,

resolvedName: string,
): A

displayName: string | undefined

description: string

allowedTools: stringl[]

whenToUse: string | undefined

model: string | undefined

executionContext: 'fork' | undefined

agent: string | undefined

effort: EffortValue | undefined

hooks: HooksSettings | undefined

/] .. BEFE
A

const description = coerceDescriptionToString(frontmatter.description,
resolvedName)

?? extractDescriptionFromMarkdown(markdownContent, 'Skill')

const model = frontmatter.model === 'inherit'
? undefined
: frontmatter.model ? parseUserSpecifiedModel(frontmatter.model) : undefined

return {
displayName: frontmatter.name !'= null ? String(frontmatter.name) : undefined,
description,
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allowedTools: parseSlashCommandToolsFromFrontmatter(frontmatter(['allowed-
tools']),

executionContext: frontmatter.context === 'fork' ? 'fork' : undefined,

agent: frontmatter.agent as string | undefined,

7l ooa

SRlg createSkillCommand JEfETER B NTERN Command I&:

export function createSkillCommand({
skillName, description, markdownContent,
allowedTools, executionContext, agent, source, loadedFrom,

/] .-
}: { ... }): Command {
return {

type: 'prompt',

name: skillName,

description,

allowedTools,

context: executionContext,

agent,

source,

loadedFrom,

async getPromptForCommand(args, toolUseContext) {

let finalContent = baseDir

? 'Base directory for this skill: ${baseDir}\n\n${markdownContent}"
: markdownContent

// SE &  $ARGUMENTS, $ARG1, $ARG2 %
finalContent = substituteArguments(finalContent, args, argumentNames)

// Shell &$#H1T : {{ shell_command }} ik
if (shell) {
finalContent = await executeShellCommandsInPrompt(finalContent, shell)

return [{ type: 'text', text: finalContent }]

RN EENGITA

1. SEEHR: Skill 32189 SARGUMENTS | $ARGCL ZHHMIFAEEEARNEEIRNSIIRSEL

2. Shell #ir1T: {{ s ~la I} XEFEREIRSTE Skill IEFRHITINEY Shell G2 FHIG5H L RN
R,
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12.2.3 MCP Skill £
MCP BRFBZBAMUREE Prompt XEMWNHFIR, XELERIFEH Claude Code #1E R Skill,
mepSkillBuilders.ts WEE—REM (Write-Once Registration) #&I{ERR T IR 0]

// src/skills/mcpSkillBuilders.ts

export type MCPSkillBuilders = {
createSkillCommand: typeof createSkillCommand
parseSkillFrontmatterFields: typeof parseSkillFrontmatterFields

let builders: MCPSkillBuilders | null = null

export function registerMCPSkillBuilders(b: MCPSkillBuilders): void {
builders = b // loadSkillsDir.ts #Eth#Nsa{baTEM

export function getMCPSkillBuilders(): MCPSkillBuilders {
if (!builders) {
throw new Error('MCP skill builders not registered - '
+ 'loadSkillsDir.ts has not been evaluated yet')

by

return builders

R LBEXDEEE? RIS TERPEIFMERE:

The non-literal dynamic—import approach (“await import(variable)”) fails at runtime in Bun—
bundled binaries — the specifier is resolved against the chunk’s /$bunfs/root/... path, not
the original source tree. A literal dynamic import works in bunfs but dependency-cruiser
tracks it, and because loadSkillsDir transitively reaches almost everything, the single new

edge fans out into many new cycle violations.

BB MCP BEFIRIEREZEIFA createSkillCommand | {B loadSkillsDir X |al3ZE{kiit MCP
BEFim, FoRfEIR, mcpSkillBuilders fER—D“KEEINF TR 71X IR,

12.2.4 Skill KM EEE
Skill FIRBEANDRAERIDREER LI, BIXSZH Skl WA EEETIMN LTXED.

prompt.ts SCITAEHAVTIE EIR:

// src/tools/SkillTool/prompt.ts
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export const SKILL_BUDGET_CONTEXT_PERCENT = 0.01
export const CHARS_PER_TOKEN = 4

195

// ETFTXEOH 1%

export const DEFAULT_CHAR_BUDGET = 8_000 // ZfiA 200k x 4 x 1%
export const MAX_LISTING_DESC_CHARS = 250 // E&f#iAME LR

export function formatCommandsWithinBudget(
commands: Command[], contextWindowTokens?: num
): string {
const budget = getCharBudget(contextWindowToke

// 1. ZXEEHR

const fullEntries = commands.map(cmd => ({
cmd, full: formatCommandDescription(cmd),

)

const fullTotal = fullEntries.reduce((sum, e)

if (fullTotal <= budget) return fullEntries.ma

// 2. 9K AE Skill kiz5e%, Hfth Skill RJEER
const bundledIndices = new Set<number>()
I/ aoo

// 3. ITHEIEHRE Skill MERKHERKE
const availableForDescs = remainingBudget - re
const maxDescLen = Math.floor(availableForDesc

// 4. WRImER D IENE Skill REREH
if (maxDescLen < MIN_DESC_LENGTH) A
return commands.map((cmd, i) =>
bundledIndices.has(i) ? fullEntries[i]!.fu
).join('\n")

// 5. IEB&EMIENE Skill AyfEk
return commands.map((cmd, i) => {
if (bundledIndices.has(i)) return fullEntrie
return “- ${cmd.name}: ${truncate(descriptio
}).join('\n")

TR SRR ENMTRE: 1. AE Skill FHIAKTTE

ber,

ns)

=> sum + stringWidth(e.full), 0)
p(e => e.full).join('\n")

stNameOverhead
s / restCommands. length)

1l : - ${cmd.name}"

s[i]!.full
n, maxDesclLen)}’

BIRY 2. Hth Skill o=t 3. 8

B ELEGIBETAERE Skill AR 4. RimiER TIERE Skill LIRBEIR
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12.3 Skill #1177 —— executeForkedSkill B9 Fork - Agent &1}

12.3.1 SkillTool BYEE{RLLH
SkillTool.ts & Skill RZHIMITAO, B 75ER Tool #&0:

// src/tools/SkillTool/SkillTool.ts

export const SkillTool: Tool<InputSchema, Output, Progress> = buildTool({
name: SKILL_TOOL_NAME,
searchHint: 'invoke a slash-command skill',
maxResultSizeChars: 100_000,

inputSchema: z.object({
skill: z.string().describe('The skill name'),
args: z.string().optional().describe('Optional arguments'),

By

outputSchema: z.union([
// Inline #=#H
z.object({ success: z.boolean(), commandName: z.string(),
status: z.literal('inline') }),
// Fork &z
z.object({ success: z.boolean(), commandName: z.string(),
status: z.literal('forked'), agentId: z.string(),
result: z.string() }),
1),

// ... call, validate %A%
})

12.3.2 MBS EX
SkillTool f9EE—# RIS APIEER skill BFEHTHN Command 4%, BB oetAllCommands B
A1 MCP SR :

async function getAllCommands(context: ToolUseContext): Promise<Command[]> {
// MCP Skill (F2%i® MCP Prompt)
const mcpSkills = context.getAppState().mcp.commands.filter(
cmd => cmd.type === 'prompt' && cmd.loadedFrom === 'mcp',
)
if (mcpSkills.length === @) return getCommands(getProjectRoot())
const localCommands = await getCommands(getProjectRoot())
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return unigBy([...localCommands, ...mcpSkills], ‘'name')

12.3.3 Fork H4Ti¥A&
L Skill By context 3y 'fork' B, executeForkedSkill #iEHA, X ERELE Skill RAS Agent

RENTLCR:

async function executeForkedSkill(
command: Command & { type: 'prompt' },
commandName: string,
args: string | undefined,
context: ToolUseContext,
canUseTool: CanUseToolFn,
parentMessage: AssistantMessage,
onProgress?: ToolCallProgress<Progress>,
): Promise<ToolResult<Qutput>> {
const startTime = Date.now()
const agentId = createAgentId()

// 1. #& Fork EFX—GIZREA AppState FRRIAHE
const { modifiedGetAppState, baseAgent, promptMessages, skillContent } =
await prepareForkedCommandContext(command, args || '', context)

// 2. &% Skill # effort Z| Agent &Y

const agentDefinition = command.effort !== undefined
? { ...baseAgent, effort: command.effort }
: baseAgent

const agentMessages: Message[] = []

// 3. IBITF Agent
for await (const message of runAgent({

agentDefinition,

promptMessages,

toolUseContext: { ...context, getAppState: modifiedGetAppState },
canUseTool,

isAsync: false, // Skill B Fork BXIARI

querySource: ‘'agent:custom',
model: command.model as ModelAlias | undefined,
availableTools: context.options.tools,
override: { agentId },

) A

agentMessages.push(message)



// 4. REHE (TERER)
if ((message.type === 'assistant' || message.type === 'user') && onProgress)

const normalizedNew = normalizeMessages([message])
for (const m of normalizedNew) {
if (m.message.content.some(c =>
c.type === 'tool_use' || c.type === 'tool_result')) {
onProgress ({
toolUseID: “skill_${parentMessage.message.id}",
data: { message: m, type: 'skill_progress', prompt: skillContent,
agentId },

// 5. REVRAL

const resultText = extractResultText(agentMessages, 'Skill execution
completed')

agentMessages.length = 0 // BiiEERTE

return {
data: { success: true, commandName, status: 'forked', agentId, result:
resultText },
}

sequenceDiagram
participant User as FAF
participant Main as F* Agent
participant SkillTool as SkillTool
participant Prep as prepareForkedCommandContext
participant SubAgent as Fork F Agent

User—>>Main: "HEEKEPBHLE"

Main->>SkillTool: Skill(skill="deploy-check")
SkillTool->>SkillTool: getAllCommands - #E# deploy-check
SkillTool->>SkillTool: context === 'fork'?
SkillTool->>Prep: prepareForkedCommandContext
Prep—>>Prep: M# Skill 1&7RidA

Prep—>>Prep: flJi& modifiedGetAppState

Prep—>>Prep: #J#& promptMessages

Prep——>>SkillTool: { baseAgent, promptMessages, ... }

SkillTool->>SubAgent: runAgent(agentDefinition, promptMessages)
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loop F Agent Hi1T
SubAgent->>SubAgent: query() - tool_use - tool_result
SubAgent-—>>SkillTool: message (HEIRE)

end

SubAgent-—>>SkillTool: £&#& assistant jHE

SkillTool->>SkillTool: extractResultText

SkillTool-—>>Main: { success: true, status: 'forked', result: "..." }
Main-—>>User: %A Skill H{TE&4R

prepareforkedCommandContext F & Skill RA M Agent RAMNHFRRAEE, EXE
forkedAgent.ts A, BM=f4#&OTIIE:

1. #E Agent EX: ETF Skill fy agent FERIAFE Agent KB (RRIA general-purpose), H&3
Skill B allowedTools ,

2. BIBIREA AppState: 82 getAppState DUEN Skill 45EHIAEFN

3. MRBIETRIDHEE: 48 Skill B9 getPromptForCommand it EIRERNAFEE.,

12.4 AE Skill — BIOEEH DI

12.4.1 FMAO
FREME Skill 7 initBundledSkills() 3Efp:

// src/skills/bundled/index.ts

export function initBundledSkills(): void {
registerUpdateConfigSkill() // /update-config

registerKeybindingsSkill() // /keybindings
registerVerifySkill() // /verify ((RWFEBAF)
registerDebugSkill() // /debug
registerLoremIpsumSkill() // /lorem GUiXF)
registerSkillifySkill() // /skillify
registerRememberSkill() // /remember ({(RAEBAF)
registerSimplifySkill() // /simplify
registerBatchSkill() // /batch
registerStuckSkill() // /stuck

// Feature flag #EHlAY Skill

if (feature('AGENT_TRIGGERS')) {
const { registerLoopSkill } = require('./loop.js")
registerLoopSkill() // /loop
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¥
if (feature('AGENT_TRIGGERS_REMOTE')) {
const { registerScheduleRemoteAgentsSkill } = require('./
scheduleRemoteAgents.js"')
registerScheduleRemoteAgentsSkill() // /schedule
¥
if (feature('BUILDING_CLAUDE_APPS')) {
const { registerClaudeApiSkill } = require('./claudeApi.js")
registerClaudeApiSkill() // /claude-api
}
) oo

REXREFEAT require() mMIE import, FREZXLERRFIGERA (0 claudeApi.js BF
247KB WXXHEFRF ), 1BIEMEER T AOENEAER,

12.4.2 /batch HITITESRHAE
/batch B Skill REHMEERNKE Skill, EXM T — P =B =MBRITER:

Phase 1: Research and Plan (Plan #=%)
— REWRARE
F— 9% 5-30 NI THEET
— BEmEm AR
L— 123X A

Phase 2: Spawn Workers (tkI#L/E)5)
— 8ANIfFsax—1EE Agent
— P& Agent {#F isolation: "worktree"
L ol ahHFL B

Phase 3: Track Progress

L— 44k AR EBIFTE Worker FEmk
HiZRIATRMIEE T Worker BT R :

const WORKER_INSTRUCTIONS = “After you finish implementing the change:
1. *%Simplifys* — Invoke the Skill tool with skill: "simplify"

. *%kRun unit testsxkx — Run the project's test suite

. *kTest end-to-end** — Follow the e2e test recipe

. *kCommit and pushx* — Commit, push, create PR with gh pr create

o B~ W N

*xkReportxx — End with: PR: <url>"

XER 7 Skill #1 Agent BOEREHEEES— /batch Skill gHEY Plan #23. 21317 Agent (81
FEJHIL worktree H1) AKIF /simplify Skill B9@EYIEA .
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12.4.3 /remember IICER
/remember Skill & Agent IBIZRSIMAF RHE., EREFAICIZE (auto-memory. CLAUDE.md.

CLAUDE.local.md), FHi2HEIBEIN:

registerBundledSkill({
name: 'remember’,
description: 'Review auto-memory entries and propose promotions...',
whenToUse: 'Use when the user wants to review, organize, '
+ 'or promote their auto-memory entries...',
isEnabled: () => isAutoMemoryEnabled(), // {XZEBZNZIZERANTHA
async getPromptForCommand(args) {
let prompt = SKILL_PROMPT // #{AfIEZRIZIES
if (args) prompt += “\n## Additional context from user\n\n${args}’
return [{ type: 'text', text: prompt }]
h
})

isEnabled [EEA(FES Skill I 4SS RREENSKBFE—HBICICRBHEN, /remember
SHI7E Skill FIFRA,

12.4.4 /loop — BEHNITIEE
/loop BT Skill (a5 EERY Cron R :

function buildPrompt(args: string): string {
return “# /loop — schedule a recurring prompt

Parse the input below into [intervall <prompt...> and schedule it
with ${CRON_CREATE_TOOL_NAME}.

## Parsing (in priority order)

1. xkLeading tokenxx: if first token matches ~\\d+[smhdl$ - interval

2. *kTrailing "every" clausexx: if ends with "every <N><unit>" - extract interval
3. xxDefaultx*: interval is 10m, entire input is prompt

## Interval - cron

| Pattern | Cron | Notes |

I I I I

| Nm (N=59) | */N *x * *x * | every N minutes |
| Nm (N=60) | @ */H * *x *x | round to hours |
| Nh | @ %x/N *x x x | every N hours |

| Nd | @ @ %x/N % x | every N days |

## Action
1. Call ${CRON_CREATE_TOOL_NAME}
2. Confirm schedule details
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3. Execute the prompt immediately

## Input
${args}’
}

X Skill AEEZBRIE Cron R4 EER—TEMANELRERE, LEEBTIAR
ScheduleCronTool , XFh“Prompt as Controller” B9tER 2 Skill RZRIRZNZITIE S

12.4.5 /claude-api HEENHEEN
/claude-api B—NERBBER Skill, TRIETREIESMERSIEERN APl ST

async function detectLanguage(): Promise<DetectedLanguage | null> {
const cwd = getCwd()
const entries = await readdir(cwd)
for (const [lang, indicators] of Object.entries(LANGUAGE_INDICATORS)) {
for (const indicator of indicators) {
if (indicator.startsWith('."')) {
if (entries.some(e => e.endsWith(indicator))) return lang
} else {
if (entries.includes(indicator)) return lang

}

by

return null

KMZ Python INE BT ANE; Python SDK 4%, #MIZ TypeScript B¥ANZ; TS SDK X4, AFXHEE
1T 247KB, {EAEMMEERSEITAEFEFHE:

type SkillContent = typeof import('./claudeApiContent.js"')
// RATE /claude-api #iFRAKF require

12.4.6 /verify ZEFI(CI8IIE
/verify Skill B files FERIEFSEXMY, 1HEEEIETRIREZENIGIERIE SIS :

registerBundledSkill({
name: 'verify',
description: DESCRIPTION,
files: SKILL_FILES, // WiEKES. REFHRESEXH
async getPromptForCommand(args) {
const parts: string[] = [SKILL_BODY.trimStart()]
if (args) parts.push( ## User Request\n\n${args} )
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return [{ type: 'text',6 text: parts.join('\n\n') }]
b
1)

12.5 Skill 5iRHHX AR

12.5.1 #&{ Skill FIERKERER
& (Plugin) AIBUEIEHE Manifest BB Skill, XL Skill £33 loadPluginAgents m#EGE, MU

source: 'plugin' BIBMION Skill FIFK., M Skill 5 RS Skill HHERERIINEE (frontmatter
fcE. Fork i1TE), B2 TLXE2AR:

1. CUSTOM_AGENT_DISALLOWED_TOOLS : JEAE Agent (BFEIHME Agent) W IHERAFELHBRTE
2. pluginOnlyPolicy: H4REIE G R LAESKERA Skill 73k B Eft/ERIEME

12.5.2 MCP 5 skill i93%ZX
MCP BRSEZ 2R A IARE Prompt &JE, Claude Code J$EMFEN Skill, BRZFFA MCP Prompt £.2

Skil—RA%HA Skill frontmatter # Prompt Z£#18%139 Skill:

// SkillTool.ts HmEIEIZiE

const mcpSkills = context.getAppState().mcp.commands.filter(
cmd => cmd.type === 'prompt' && cmd.loadedFrom === 'mcp',

)
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TRIEMRER

hasPermissionsToUseToollnner

allow; deny ask
& & denial tracking R[] deny HRBRRE
dontAsk auto default/acceptEdits

JRME allow %59 deny TEMERAI S LI HI?

shouldAvoidPermissionPrompts?

= & [ &

735 ask / deny acceptEdits RERIZ? 3&4T Hook BRARIER Ul

pEbvi Stdos Hook JR%E 7 Hook JREE
JR[E allow RETAARE? JR[E Hook ZR B3f deny
o N
&[] allow JB1T auto 3R
by
iR allow LRI BIR?

EREATHEIA B[ deny

48 diagram



12.5.3 Skill IR &R
Skill IR MBI 2 B MR

1. IRPRIER A& Fork &IV Skill iIZ1T7EF Agent 1, RRAMNRENLIR

2. TRR&AS: BRI Skill ATIAMERN TR
3. BRIZPREI: FERBRH! Skill (RIEFTEBHFR FEX
4. gFHIT: Skill & AT RBERRIEMTRITEE

5. DEREE: FHHITH Skill R Handoff HEREE

12.6 RE/E

Skill Z4t=Z Claude Code SR “HREFXEVHR —EULTE Agent. TH. MCP Z L, HBEZHE
SERIERFRNBP AN — RN 8T,

1. 5i—HB9 Command % : Skill F2MIIER, M LR —PTKR, XF5 Skill ATIA
TEERIGLRSET, EREENAIIFREBNG .
2. SIRREHNEMNG: XHERS. K1EEM (bundled) 1 MCP =f3RET 44— %

ORE, AAFRMHE—HREE,

3. Inline/Fork IIEHIT: & Skill A Inline X ERIEN LT, &% Skill LA Fork #2z{/35hIH1L
F Agent——FhiE @S FERFSBATUIESR,

4. MERAMNEIFIR: Skill FIRMB R EEHIE L TXEON 1% A, AWE Skill L5RBTE
iR,

5. “Prompt as Controller” &=, : Skill FTEIRERR—EERSEMLIRRIE, 5ISERFERDS
BIASHIE, XMEZEES Skil EERSHNRFEHMTASMH.

6. BEME: N BB BRG], MIRERX 4 ER Handoff H2RHE, Skill
NREHEBIIESERLEZ L.

Elt, APNEEEHL—Agent REG—EEB5EM. HIIM Agent EFSEX LA, & FH%EHF

RIRNZIE1TEY, BREZEDA Skill RPN &EERIHR. X=FH#EHMALT Claude Code K “EEEHITRE”

—ERMUNBR— I ITRARER, BER—TEBEEML. FENT. IFRICIZH Agent BIERE,




% 13 §: MRRE

Claude Code M RRALREN T mEERMAMZOAE, ERE L Al BRATAES" M “RIFBF &
RRE"ZEMET —FRENTEL. 22ERANRE, BEIINX—REERMZITS I,

13.1 BN RIRT

WIRMET, (Permission Mode) EX T Claude Code #5 TEXERMNERLEES, RIBHHE
src/types/permissions.ts BAMIEN TERBEED:

// src/types/permissions.ts
export const EXTERNAL_PERMISSION_MODES = [
'acceptEdits',
'bypassPermissions’,
'default’',
'dontAsk',
'plan’,
] as const

export type InternalPermissionMode = ExternalPermissionMode | 'auto' | 'bubble'
export type PermissionMode = InternalPermissionMode

REEXBRT —TEENEWRR: NREADNINEMER (ERAFHATT AP) NAEHMER (8
& auto 1 bubble FRPWEAKRN), ILBNZF—DHEFRINBNEX,

13.1.1 default £,
XERARNRINZEZES, £EXT, B4 alERN T R BB ERFIERTIN, XX

DMEFRIERFIMUEET, BEAN. BFR. ATHLFRELIIREALEIA,

13.1.2 plan &3
Plan X 2—MZ R RILIAMIT R, Claude REER BTN, REELRRHITIESURIE, £
PermissionMode.ts HARYECEWIT:

// src/utils/permissions/PermissionMode. ts

plan: {
title: 'Plan Mode',
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shortTitle: 'Plan’,

symbol: PAUSE_ICON,

color: 'planMode',

external: 'plan',
Iy

EREFEENR (PAUSE_ICON) fEAMREIMR, EMREEETRIESZMNEN,

13.1.3 acceptEdits &1
XE— %EFEF'IEW“EJQ%U T‘IﬂEE%V\]E’JSC#F%EHTM’E—ILXEEHLL, 15}%17 shell np/v‘ = XU ERIE

BRATER DA

BRIz,

13 1.4 bypassPermissions &3,
EREMINER, [LEMBRIEBSEohE. JRIBALE (error ) FmEX—ER, BREBRM:

bypassPermissions: {
title: 'Bypass Permissions',
shortTitle: 'Bypass',

symbol: '(G(A',
color: 'error',
external: 'bypassPermissions',

h

LB EZE]— Killswitch HLEIBYLER (bypassPermissionskKillswitch.ts ), AfIAERIMEL R[]
AR IRTE 2R

13.1.5 dontAsk &z
5 bypassPermissions 2, {BERIEAR: HBINFTEMANIREN, T28siE, MEEE
i, XEXANETHNEDMCIISPRERA—THRIEEABRBAZRITRIZNEIRE,

13.1.6 auto &R, (HER)
XEREEIREL, WT’_V\]“B*’]L‘:F'_HEH (@3 feature('TRANSCRIPT_CLASSIFIER') [T]#%), BfE

B Al D3R BshEIHTIRIER £, TEALF.
.. (feature('TRANSCRIPT_CLASSIFIER')
7 {
auto: {

title: 'Auto mode',
shortTitle: 'Auto',

symbol: '(G(@',
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color: 'warning' as ModeColorKey,
external: 'default' as ExternalPermissionMode,
5
¥
: {1,

ER external: 'default’ ——auto RAFENIM API KRGSy default | MR TTEERR
AMEERNFE.
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PPRIBVRSEE IR



.
3]

¥

NIEfi# Claude Code B3

extractQuotedContent

ValidationContext #3i

validateEmpty

=
leteCommands
i3

validateJqCommand

validateObfuscatedFlags

validateGitCommitSubstitution
validateProcEnviron

validateMalformedTokens

l

‘ validateBackslashEscapedWhitespace ‘

validateBackslashEscapedOperators.

PR IEET?

| wmser || wawan |

49 diagram

210



SRAIEfZ Claude Code SRS 211

13.2 MRS

PRRERNEX T 2 FRE, MAMNARSRMETANENTAERZES ., MINASKNZOE—T Allow /
Deny / Ask =TT RERIERL,

13.2.1 F &5

// src/types/permissions.ts
export type PermissionBehavior = ‘'allow' | ‘'deny' | 'ask'

export type PermissionRule = {
source: PermissionRuleSource
ruleBehavior: PermissionBehavior
ruleValue: PermissionRuleValue

export type PermissionRuleValue = {
tooWName: string
ruleContent?: string

—FMNBE =885 48R FF (source) —HIE THIMMIBENS,; 179 (ruleBehavior) —Allow,
Deny 5 Ask; fE (ruleValue) BEWMTILA., HAaFHTHA,

ruleContent RENER, BTN TREFTEBMIVRH, FW0 Bash(npn testix) RRIXIFIA
npm test JEIEHY Bash sS4,

13.2.2 ZEMMNEH
HMMETARE S PIOR, RS EHEHES:

// src/utils/permissions/permissions.ts
const PERMISSION_RULE_SOURCES = [

.« . SETTING_SOURCES, // userSettings, projectSettings, localSettings,
flagSettings, policySettings

'cliArg', // BT
'command', // BEITH&S
'session', // STERIEET R

1 as const satisfies readonly PermissionRuleSourcel]

BAPARAIRN R4S . FREX Allow HUNAYSCILENT :

export function getAllowRules(context: ToolPermissionContext): PermissionRule[] {
return PERMISSION_RULE_SOURCES. flatMap(source =>
(context.alwaysAllowRules[sourcel || [1).map(ruleString => ({
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source,
ruleBehavior: 'allow',
ruleValue: permissionRuleValueFromString(ruleString),

)y

FRESRRROMNE flathap BFEAEA—TH—MTIR. FKEX Deny 1 Ask MM A HTENI R,

13.2.3 TE[TEL1Z%8
HNITE 2 RN R R

BN T ACERNATRICET:

function toolWatchesRule(
tool: Pick<Tool, 'name' | 'mcpInfo'>,
rule: PermissionRule,

): boolean {
// HMMAE ruleContent R, MEEANTE

if (rule.ruleValue.ruleContent !== undefined) {
return false
¥
const nameForRuleMatch = getToolNameForPermissionCheck(tool)
if (rule.ruleValue.toolName === nameForRuleMatch) {
return true
}

// MCP BRZZZAIBR : #M| "mcp__serverl" PCE "mcp__serverl__tool1l"
const ruleInfo = mcpInfoFromString(rule.ruleValue.toolName)
const toolInfo = mcpInfoFromString(nameForRuleMatch)

return (
ruleInfo !== null && toolInfo !== null &&
(ruleInfo.tooWName === undefined || ruleInfo.toolName === 'x') &&
ruleInfo.serverName === toolInfo.serverName

MCP T B $5ARS KA BN RIZHI———5% mcp__serverl R9RNIRIBALECiZAR 5528 TRUFRE TR,
SEMHLE RN

13.3 MR E KL

RERIGERIOANDORZ hasPermissionsToUseTool HE, ERBEMMURAZNFEEF D,
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// src/utils/permissions/permissions.ts
export const hasPermissionsToUseTool: CanUseToolFn = async (
tool, input, context, assistantMessage, toolUselD,
): Promise<PermissionDecision> => {
const result = await hasPermissionsToUseToolInner(tool, input, context)

// BRI I EFREEESERAITE

if (result.behavior === 'allow') {
// ...E@& denial tracking
return result

// dontAsk #&E= : 15 ask ##A deny
if (result.behavior === 'ask') {
const appState = context.getAppState()
if (appState.toolPermissionContext.mode === 'dontAsk') {
return {
behavior: 'deny',
message: DONT_ASK_REJECT_MESSAGE(tool.name),

I
}
// auto X : FRANEBABEALRIA
// .. GEIL 13.4 F7)

b

return result

SRR ER/K LU TR
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WLHATIER

WHEERA?

dangerouslyDisableSandbox?

& 5
=R DL CEHIRRTIR?
/L
BEERT IDFEARRAT
—
X1 R FEBR%: allowOnly P£EBR I HAZPRE

&127E denyWithinAllow?

B&127E allowOnly?

EBEN PIE=PN

50 diagram



hasPermissionsToUseToollnner RAEPRREEMER, ERUTHARMKRINE:

Plan X408 %: plan B FiELIERIETH

Deny MIMLER: HEkEKezE, dmPBENEL

Allow ¥IMPCER: PLECEIAY allow HMATIABE#ZRYT

T EBEBM checkPermissions: 81T A B SN RIZLE
bypassPermissions &% EZEHNEBIERIT

BRIA ask: A L#ARaH, IR[E ask REGAFIRE

2 T

13.4 L2348

SMRIGEIRE] ask BRHFLAT avto BN, TE2EZBHINEE, MEER Al DEIBKER
R

13.4.1 BASH_CLASSIFIER 4314
Bash <928 ( BASH CLASSIFIER) B—AE[TEHI shell MR/ TER, HiEOE
bashClassifier.ts HAENX (JMRHIEIE stub):

// src/utils/permissions/bashClassifier.ts (4 EB#IEERY stub)
export async function classifyBashCommand (
_command: string,
_cwd: string,
_descriptions: stringl],
_behavior: ClassifierBehavior,
_signal: AbortSignal,
_isNonInteractiveSession: boolean,
): Promise<ClassifierResult> {
return {
matches: false,
confidence: 'high',
reason: 'This feature is disabled',

DEBRE=PXREFER: natches (BELEMNER) . confidence (EfSE:high/medium/low)
M reason (AZKFIIERVARTR) .

13.4.2 speculativeClassifierCheck F&Fixit
#5 useCanUseTool. tsx th, MIRIREIER ask B, RAHTERT HLBRSHNAPRIAIE:
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// src/hooks/useCanUseTool. tsx
case "ask": {
if (appState.toolPermissionContext.awaitAutomatedChecksBeforeDialog) {
const coordinatorDecision = await handleCoordinatorPermission({
ctx,
... (feature("BASH_CLASSIFIER") ? {
pendingClassifierCheck: result.pendingClassifierCheck
Yoo AD),
A aoc
});
if (coordinatorDecision) {
resolve(coordinatorDecision);
return;

}

// BRZXEXRIEE. ..

const swarmDecision = await handleSwarmWorkerPermission({
ctx, description,
... (feature("BASH_CLASSIFIER") ? {

pendingClassifierCheck: result.pendingClassifierCheck

P A,
J aoo

});

pendingClassifierCheck B—/NE bashPermissions.ts MBI Promise, BLM T —
MRHMARE” (speculative check) —fE AP BEIFRIANIEE Z B, D KB FIRESE 5T 7 FIBT, 1
ROLBHEL R, AFEERRBENEE; MRDLRVHAEAREHEN, REAEIRFATHIA,
X M x5 F & it ( race) *# consumeSpeculativeClassifierCheck [

AN

peekSpeculativeClassifierCheck BAsCI, FARDEIIERRBEEHE—R,

13.4.3 YOLO #5328 (auto ER)
auto ERXARZOE voloClassifier.ts LB PRR, EMIDITREZES, FONSEMMIE

LTX (transcript) R¥HIRIERTLE:

// src/utils/permissions/yoloClassifier.ts
classifierResult = await classifyYoloAction(

context.messages, // TTEINERE
action, // SRHEERHER

context.options.tools, // AIATEZF|®
appState.toolPermissionContext,
context.abortController.signal,

FRRADERZE, RASTHS MRIFRZHE % DT AP EA:
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// REIRZE 1:acceptEdits KBE
if (result.behavior === 'ask' && tool.name !== AGENT_TOOL_NAME) {
const acceptEditsResult = await tool.checkPermissions(parsedInput, {
...context,
getAppState: () => ({
...State,
toolPermissionContext: {
...state.toolPermissionContext,
mode: 'acceptEdits' as const,
by
1),
})
if (acceptEditsResult.behavior === 'allow') {
// BEEaEsR, BEEAF
return { behavior: 'allow', ... }

// REREE 2 ZeTEHRZE
if (classifierDecisionModule!.isAutoModeAllowlistedTool(tool.name)) {
return { behavior: 'allow', ... }

ZETHH®E ( SAFE_YOLO_ALLOWLISTED_TOOLS ) £ classifierDecision.ts HAEN, G157
FIERIANREMNRIETA:

const SAFE_YOLO_ALLOWLISTED_TOOLS = new Set([
FILE_READ_TOOL_NAME,
GREP_TOOL_NAME, GLOB_TOOL_NAME, LSP_TOOL_NAME,
TODO_WRITE_TOOL_NAME,
ASK_USER_QUESTION_TOOL_NAME,
SLEEP_TOOL_NAME,
/] ...

13.5 {ELBIB 1R
Y auto BN D XBELIBHEBEN, FTEEKRELIXBINHAMSEBAFREERARS—,
denialTracking.ts SCIPT—PFHRAEI TR IXFNIE)

// src/utils/permissions/denialTracking.ts
export type DenialTrackingState = {



consecutiveDenials: number
totalDenials: number

export const DENIAL_LIMITS = {
maxConsecutive: 3,
maxTotal: 20,

} as const

export function shouldFallbackToPrompting(state: DenialTrackingState): boolean {

return (
state.consecutiveDenials >= DENIAL_LIMITS.maxConsecutive ||

state.totalDenials >= DENIAL_LIMITS.maxTotal

RITREE TP TIRIAYEE:
o EGHBREIE (3 X)) WNERND KB-AP A —, &4 3 RIBEEOERIIATHIA, iLAFE

MEMIE,
o SHEMEEE (20 R): HWNKHARARSERE, BMEE ELHREERAINERIFEITHY, REZR 20 )R
A OIR,

KESEERYEZARE, BREFIRSMIMESRIRE:

export function recordDenial(state: DenialTrackingState): DenialTrackingState {
return {
...State,
consecutiveDenials: state.consecutiveDenials + 1,
totalDenials: state.totalDenials + 1,

export function recordSuccess(state: DenialTrackingState): DenialTrackingState {
if (state.consecutiveDenials === @) return state // EFZ(k
return { ...state, consecutiveDenials: 0 }

recordsuccess FRFERMARIBIT—UNMRELEETHMEZRE 0, EFREFRNSR, B#RITEX
RIS SRBIE.
£ permissions.ts HRERBR:

if (result.behavior === 'allow') {
const currentDenialState =
context.localDenialTracking 7?7 appState.denialTracking
if (appState.toolPermissionContext.mode === 'auto' &&
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currentDenialState && currentDenialState.consecutiveDenials > 0) {
const newDenialState = recordSuccess(currentDenialState)
persistDenialState(context, newDenialState)

¥

return result

3¥E context.localDenialTracking Bt ETF appState.denialTracking —XERNFEL
FREBIRITHY, FRIBR setippState Z no-op, TEHEEBENEBIRSERIELEIREE, ALEE
AHBIRNT BRER

13.6 tBRFFR 1L

ERMMBFTFALD AR RAERNE[/E,

13.6.1 RIEHRINR
SIEEINRIZHETE ToolPernissionContext fy session B, MERIELRMINL, YAFPEN

PRIFEAERIEEF R —IRBHBE RN, FENMERTERAN,

13.6.2 ZFRINFR
LREARBANEIREX G, B2 BTUE:

// src/types/permissions.ts
export type PermissionUpdateDestination =

| 'userSettings' // ~/.claude/settings.json

| 'projectSettings' // .claude/settings.json

| 'localSettings' // .claude/settings.local.json
| 'session’ // RWTEF

| 'cliArg’ // CLI %

HRCIREY PermissionUpdate.ts Ay persistPermissionUpdates 4ME, —PHBEIPIINERE
FRME:

// APRsE"Always allow for this project"
const update: PermissionUpdate = {
type: 'addRules’,
rules: [{ toolName: 'Bash', ruleContent: 'npm test:x' }],
behavior: 'allow',
destination: 'localSettings',



e SINIEZ S ESPNTI= PNl Xt (A Git), AFEIZINEFRE

AT IA FREH L,

X PR B9 o0 & & X, EMFIEEERRKEAN, &HF
NERA, INBINFRIET R —REIRE (policySettings) L5t TH

FiZ& (userSettings), FAFPIREMFLTIEIRE (projectSettings).

XM BIFAMIZIT AT EWEI R (policy) BEIRELELEAR, BNILARETEMERIIEEX

BEAN, T TZEMS5TRMRNTE.



55 14 E: Bash R291h

Bash TRZ Claude Code F&FEAtMREMNEN—ERYT Al ERERF AL LHITER shell
LN RMENNZENRTERBT AEMRNZERED I, BANEMERNBLENT
Fria, BELAZIVMERE, TRIMX—LEAER,

14.1 s <REMT

ERITEAZEFIMTZH, RALTEREBRGIINEXEN ., X—TIEIDK shell 53I5LE, <0

2, MREEXBESFZ IR,

14.1.1 5| SATRE
bashSecurity.ts FIpJ extractQuotedContent RENSEINT —1FEHAEY shell 5| B IRSH,:

// src/tools/BashTool/bashSecurity.ts
function extractQuotedContent(command: string, isJq = false): QuoteExtraction {
let withDoubleQuotes = "'
let fullyUnquoted = "'
let unquotedKeepQuoteChars = "'
let inSingleQuote = false
let inDoubleQuote = false
let escaped = false

for (let i = 0; i1 < command.length; i++) {
const char = command[i]

if (escaped) {
escaped = false
if (!inSingleQuote) withDoubleQuotes += char
if (!inSingleQuote && !inDoubleQuote) fullyUnquoted += char
if (!inSingleQuote && !inDoubleQuote) unquotedKeepQuoteChars += char

continue

}

if (char === "\\' && !'inSingleQuote) {
escaped = true
7] ooc

continue
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b
J7 ooc
¥

return { withDoubleQuotes, fullyUnquoted, unquotedKeepQuoteChars }

b

BRI E=MAEN A5 S E:

o withDoubleQuotes : REIBEBES|ISAE, REWSISAE (ARNEISANAIEEEZERTT)

o fullyUnquoted : RIBERIBESISAR, RBREMN shell iBA

222

 unquotedkeepQuoteChars : FE5| SARERESISFRAT, BTHONS| SHHMBAVFIHRET (A0

'x'#)

X=TMERS T AENRERIER. Fli, ss<SBREQN ($0...) ) FERE fullyUnquoted Ei
17, BRRSISA 50 AEH shell BFF; M mid-word hash #IFEZE unquotedkeepQuoteChars

EJy echo "x'#comment FRE[SHVUERXRZRI shell FETERND.,

14.1.2 ap L EFRIRIALN
RAWF T T mBNa L EFRRAIIR:

const COMMAND_SUBSTITUTION_PATTERNS = [

{ pattern: /<\(/, message: 'process substitution <()' },

{ pattern: />\(/, message: 'process substitution >()' },

{ pattern: /=\(/, message: 'Zsh process substitution =()"' },

{ pattern: /(?:”~|[\s;&|]1)=[a-zA-Z_1/, message: 'Zsh equals expansion (=cmd)' },
{ pattern: /\$\(/, message: '$() command substitution' },

{ pattern: /\$\{/, message: '${} parameter substitution' },

{ pattern: /\$\[/, message: '$[] legacy arithmetic expansion' },

{ pattern: /~\[/, message: 'Zsh-style parameter expansion' },

{ pattern: /\(e:/, message: 'Zsh-style glob qualifiers' },

{ pattern: /\(\+/, message: 'Zsh glob qualifier with command execution' },
{ pattern: /\}\sxalways\sx\{/, message: 'Zsh always block' },

{ pattern: /<#/, message: 'PowerShell comment syntax' },

X{nFIFRIEZE T Bash 1 Zsh FH shell (e LBIRIEE, 153lEFEEMNE Zsh WESEF (=cnd)
——=curl evil.com £ Zsh AE{}F /usr/bin/curl evil.com , ®JPAZET Bash(curl:x) Ay

deny #0,

14.1.3 Zsh G <&

RGEIMEIR T — Zsh F5ENERGLIIR:

const ZSH_DANGEROUS_COMMANDS = new Set([
‘zmodload', // BHME - ATLUSAXMA 170, M. (h&inE
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'emulate', // % —C IRERE eval EMi
'sysopen', 'sysread', 'syswrite', 'sysseek', // zsh/system &t
‘zpty', // TR IREG AT

'ztcp', 'zsocket', // MKiEE
'zf_rm', 'zf_mv', 'zf_ln', 'zf_chmod', // zsh/files AEHGS
7/ ooo

1)

zmodload Z Zsh RERXBERM—ERIME zsh/mapfile (BEEBMESTINRAIME 1/0) .
zsh/net/tcp (@Y ztcp HTWEINE) FEIR, FHFSZ"RE"NHILMKERE,

14.1.4 REWMERSHRA
AT BENHW, SIREMEHE—EE ID:

const BASH_SECURITY_CHECK_IDS = {
INCOMPLETE_COMMANDS: 1,
JQ_SYSTEM_FUNCTION: 2,
JQ_FILE_ARGUMENTS: 3,
OBFUSCATED_FLAGS: 4,
SHELL_METACHARACTERS: 5,
DANGEROUS_VARIABLES: 6,
NEWLINES: 7,
DANGEROUS_PATTERNS_COMMAND_SUBSTITUTION: 8,
) oo
COMMENT_QUOTE_DESYNC: 22,
QUOTED_NEWLINE: 23,

} as const

ERYEMEFNFEER T EENSEPEERENENRMEEIE,

14.2 &<t

14.2.1 fEfEE TR
dangerousPatterns.ts #P T —HABFEANRBRTNOS:

// src/utils/permissions/dangerousPatterns.ts
export const CROSS_PLATFORM_CODE_EXEC = [
'python', 'python3', 'python2',
'node', 'deno', 'tsx',
"ruby', 'perl', 'php', 'lua‘,
'npx', 'bunx',
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‘npm run', ‘'yarn run', ‘pnpm run', ‘bun run',
'bash', 'sh',
'ssh',

] as const

export const DANGEROUS_BASH_PATTERNS: readonly stringl[] = [
.. . CROSS_PLATFORM_CODE_EXEC,
‘zsh', 'fish', 'eval', 'exec', 'env', 'xargs', 'sudo',
...(process.env.USER_TYPE === 'ant' ? [
‘fa run', 'coo',
‘gh', 'gh api', 'curl', ‘'wget',
'git', ‘'kubectl', 'aws', 'gcloud', 'gsutil',
1: 101,

XEREREATF permissionSetup.ts HfY isDangerousBashPermission —FF# N auto
BIRT, K Bash(python:+) XFIFEIZA allow MU BB, BRNENERLSFTRIF
HATEBRE,

FERE Anthropic PIERFIF ((USER TYPE === ‘ant' ) HEFHEHMRH, FSMELET oh (GitHub CLI)
curl /woet (M£IEXK). 9it (A& hooks #4TRIB) FITRMEZRMN.

14.2.2 IIE2E KL
bashSecurity.ts SCHJT —ZRFIIIEEE, MM TREWIERKS:
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Claude Code (Client) MCP Server

initialize (capabilities, protocolVersion)

>
P initialize response (serverCapabilities)
initialized (3&40)
>
EEDET
tools/list
>
P tools (name, description, inputSchema)
resources/list
>
P resources (uri, name, mimeType)
tools/call (name, arguments)
s
result (content[])
O gy Ry
< elicitation/request (URL/Form)
elicitation/response
.................................................... ’
Claude Code (Client) MCP Server

& 51 diagram
B IIEESIR[E] PermissionResult | H behavior AR allow (MIAZZE). ask (BEEATLH
1\) 81 passthrough (LEIRIERSTTIAFIRE, RLGT—1) . AKLEBEIE—13F passthrough 25
REMZLE,

14.2.3 REE Xl 1
hasUnescapedChar B—MRBUKERY, ATESISHBENASFRNREXNOBRFE:



SRAIEfZ Claude Code SRS 226

function hasUnescapedChar(content: string, char: string): boolean {

if (char.length !'== 1) {
throw new Error('hasUnescapedChar only works with single characters')
¥
let i =0
while (i < content.length) {
if (content[i] === "\\' & i + 1 < content.length) {
i+=2 // B3 XFS
continue
¥
if (content[i] === char) {
return true
}
i++
}

return false

e

REERTNREEEEERE: CHERIREZREFH, ANSFHFNFELEFTELE ANSI-C
515 (@0 $'\nt o SN\l ) MERISIEE, HIRGIERTRESIANGTIRIE.

14.3 BB R
pathValidation.ts ST XHRARZNLZERE, BRIEREFLTIBLHESCER.

14.3.1 BREPEBRE
isPathAllowed REIRMEFSBRIITHERSE:

// src/utils/permissions/pathValidation.ts
export function isPathAllowed(
resolvedPath: string,
context: ToolPermissionContext,
operationType: FileOperationType,
): PathCheckResult {
// 1. Deny FM5k
const denyRule = matchingRuleForInput(resolvedPath, context, permissionType,

'deny')
if (denyRule !== null) {
return { allowed: false, decisionReason: { type: 'rule', rule: denyRule } }
¥

// 2. MEAIHRERE (TRIXH. gFK. KEARF)
if (operationType !== 'read') {
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const internalEditResult = checkEditableInternalPath(resolvedPath, {})
if (internalEditResult.behavior === 'allow') {
return { allowed: true }

// 2.5. ®2HHWE (Windows #2:. Claude ECEX M. fER>X4)
if (operationType !== 'read') {
const safetyCheck = checkPathSafetyForAutoEdit(resolvedPath)
if (!safetyCheck.safe) {
return { allowed: false, decisionReason: { type: 'safetyCheck', ... } }

// 3. T{FEZRKRE
const isInWorkingDir = pathInAllowedWorkingPath(resolvedPath, context)
if (isInWorkingDir) {
if (operationType === 'read' || context.mode === 'acceptEdits') {
return { allowed: true }

// 3.7. PEEABRRE
if (operationType !== 'read' && !isInWorkingDir &&
isPathInSandboxWriteAllowlist(resolvedPath)) {
return { allowed: true }

// 4. Allow #imj
const allowRule = matchingRuleForInput(resolvedPath, context, permissionType,
'allow')
if (allowRule !== null) {
return { allowed: true, decisionReason: { type: 'rule', rule: allowRule } }

// 5. BIATRARIF
return { allowed: false }

S 2 WESR 2.6 ZR—REANAB A REBREIUT ~/.claude/ BRT, MzBREZEMN
EREITC B R. MRINFEHE, HTHXEHEERTINERTESA.

14.3.2 TOCTOU P53
validatePath REBET ZE TOCTOU (Time-of-Check-Time-of-Use) Bh#F:
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export function validatePath(path: string, cwd: string, ...):
ResolvedPathCheckResult {
const cleanPath = expandTilde(path.replace(/~['""]1|['"1$/g, ''))

// ®E : BHILALHEFEEN UNC BRE
if (containsVulnerableUncPath(cleanPath)) {
return { allowed: false, resolvedPath: cleanPath,
decisionReason: { type: 'other', reason: 'UNC network paths require manual
approval' } }
}

// BE B4 expandTilde RAEHERESIME
// ~root, ~+, ~— SWHFREBAFEXAHBETAETRE
// 1B shell £FREMEFEL], &K TOCTOU IFiRE
if (cleanPath.startsWith('~")) {
return { allowed: false, ... }

// BE EHBTE Shell EFEENKE
// $VAR, ${VAR}, $(cmd), %VAR%, =cmd
if (cleanPath.includes('s$') || cleanPath.includes('%") ||
cleanPath.startsWith('=")) {
return { allowed: false, ... }

// BRE : BEEREPRELE glob X
if (GLOB_PATTERN_REGEX.test(cleanPath)) {

if (operationType === 'write' || operationType === 'create') {
return { allowed: false, ... }
}
return validateGlobPattern(cleanPath, cwd, ...)
}
7 coa

TOCTOU imRrEHEIG R WERS $HOMNE FTF /home/user , INEEY; BRITNHREEERE
), LR TANEMAE., BIELMBEES shell RFFBENEER, RAMBE LERT XERE,

14.3.3 febuMIFRES 240N

export function isDangerousRemovalPath(resolvedPath: string): boolean {
const forwardSlashed = resolvedPath.replace(/[\\/]1+/g, '/")

if (forwardSlashed === 'x' || forwardSlashed.endsWith('/*')) return true
if (normalizedPath === '/') return true
if (WINDOWS_DRIVE_ROOT_REGEX.test(normalizedPath)) return true
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const normalizedHome = homedir().replace(/[\\/1+/g, '/")
if (normalizedPath === normalizedHome) return true

// IREFWEEFBEZR : /usr, /tmp, /etc

const parentDir = dirname(normalizedPath)

if (parentDir === '/') return true

if (WINDOWS_DRIVE_CHILD_REGEX.test(normalizedPath)) return true

return false

-

BRAtnEMN (replace(/I\\/1+/g, '/') ) #fR C:\\Windows F] C:/Windows #EFNFF, BALE
BERESFATRIVGIRN,

14.4 sed S IEIIE

sed B—MIHRNITIAE—EBEREMIERXAR (sed —n 's/old/new/p" ), EEERHhRTIHHE
B (sed -1 's/old/new/' file), sedValidation.ts I T EHBEFRX D XMMHIER,

f£ readOnlyValidation.ts PRIEMLIEER, sed BEAANLEIEIILE:

// src/tools/BashTool/readOnlyValidation.ts (#l&XR)
additionalCommandIsDangerousCallback: (rawCommand, args) => {
// KE -1 HFE (HitRE )
// BWE w % (BEAXH)
// ®E r/R @5 (EERXEGHHEA)
Jl aoo

sed B -1 WMEALEZTE/NOIE, EANETE GNU sed 1 BSD sed 1T RHARE GNU sed B
~1 FAIAIRAERNEHEE (-1.bak), M BSD sed H) -1 BE—RHISE, WILR[NTIERE
MRS BEERHM T LTERRE.,

14.5 RiE&E{

readOnlyValidation.ts SEIITY—Ti@AMMLRIIWIERE, ERIRNIBLEHIFRERLER
ERRIEERRE,
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1451 F—ahTHERSR

// src/tools/BashTool/readOnlyValidation.ts
type CommandConfig = {

safeFlags: Record<string, FlagArgType>

regex?: RegExp

additionalCommandIsDangerousCallback?: (rawCommand: string, args: stringl[]) =>
boolean

respectsDoubleDash?: boolean

BN EEE M EE:

1. BREMREIIR (safeflags): WBZBLHNMBREMERESEER

2. IEMBGIE ( regex): ERIMYIENRIATLIOUE

3. BENXMENA (additionalCommandIsDangerousCallback): EZ-iBEANBEE N IEIF
4. WMHEEZEE (respectsboubleDash ): ZGLEEESF POSIX — RGLLEATE

M fd (XHEHIR) A, HRENEEERNIFER:

const FD_SAFE_FLAGS: Record<string, FlagArgType> = {

'-h': 'none', '——help': 'none',

'-H': 'none', '——hidden': 'none',

'-s': 'none', '——case-sensitive': 'none',
'-d': 'number', '—-—-max-depth': 'number’,
'-t': 'string', '——type': 'string’,

'-e': 'string', '—-—-extension': 'string',
[/ .

// &L :-x/——exec #l -X/——exec-batch #IEHER
// AAENTABNNERERNTEESDS

// &L :-1/-—-1list-details #hHER

// EAERNSBHIT s F#HIE, F7E PATH HIFRXE

ERPNRERELANRRL: BMERBMURLEN —list-details REHMEHIER, RAERIE
& s F#HEE, WR PATH ISR ATRERATERRAMS,

14.5.2 RERIEHSE
RO T 2ARESSTIE:

// src/utils/shell/readOnlyCommandValidation.ts

export const GIT_READ_ONLY_COMMANDS = [/ git HiZZF&$ */1]
export const GH_READ_ONLY_COMMANDS = [/* GitHub CLI HiEF&$ *x/]
export const DOCKER_READ_ONLY_COMMANDS = [/* Docker HiEF&4 */]
export const RIPGREP_READ_ONLY_COMMANDS = [/* ripgrep Z&iFE */1]
export const PYRIGHT_READ_ONLY_COMMANDS = [/* pyright Z&irE *x/]
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14.5.3 Fan =R
EAHS (EA &8 . || . EENGHD) NFHSBREBWEL:

// src/tools/BashTool/bashPermissions.ts
export const MAX_SUBCOMMANDS_FOR_SECURITY_CHECK = 50

BT 50 NP RO EIEEEE ask , EEMEETEEA: splitComnmand DEPRECATED fEEZEEH
ALﬂ%FE?&ﬁﬁkm%ﬁ%@m,§¢%ﬁ%%%£@ tree—sitter BRHFA 20 SAIIER, &
SHEHEIIERN URE,

14.6 LFERD
WRRBE—EhE—EEHE LR B IR, DRSS NTIRRLEIN,

14.6.1 P FEE 848

// src/tools/BashTool/shouldUseSandbox. ts
export function shouldUseSandbox(input: Partial<SandboxInput>): boolean {
if (!SandboxManager.isSandboxingEnabled()) {
return false

// AREXEZRAREAIT
if (input.dangerouslyDisableSandbox &&
SandboxManager.areUnsandboxedCommandsAllowed()) {
return false

if (!input.command) return false
// BAPREENHRSS

if (containsExcludedCommand(input.command)) {
return false

return true

=TREFEMY: 1. 2RAREANFE 2. TESH dangerouslybisableSandbox $KIRE, HREAIF
(ERaRFH dangerously BIR, B APIRITHRH“BEEN"ER) 3. en < EERAFEERNHIFRTIR

14.6.2 HEBR e 2 ITHED
HIR S ST SEAE T MET EF AN OSSO NIER:
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function containsExcludedCommand(command: string): boolean {
7/ oo
for (const subcommand of subcommands) {
const trimmed = subcommand.trim()
// ERIERETEMAESGS
const candidates = [trimmed]
const seen = new Set(candidates)
let startIdx = 0
while (startIdx < candidates.length) {
const endIdx = candidates.length
for (let i = startIdx; i < endIdx; i++) {
const cmd = candidates[i]!
const envStripped = stripAllLeadingEnvVars(cmd, BINARY_HIJACK_VARS)
if (!seen.has(envStripped)) {
candidates.push(envStripped)
seen.add(envStripped)
}
const wrapperStripped = stripSafeWrappers(cmd)
if (!seen.has(wrapperStripped)) {
candidates.push(wrapperStripped)
seen.add(wrapperStripped)

}
}
startIdx = endIdx
}
/] REMEEEITRTE
JJ ooo

ETEERENEELE T REHNIMEESMERGSEI: tineout 300 FOO=bar bazel run £
W ZieHBEEEIEMRIRENE bazel run FHITE bazel:x HEERHINI,

ERPEAEE AR TARREDF—ERRFEANIEINE., EENREEHEDENRAAS
5. EMEES T HIRRas <A, v NAEDFERRIT.

14.6.3 PHEANBBRSBRWIENRE
WHENBNARERFIMBRWTNTN:

// src/utils/permissions/pathValidation.ts
export function isPathInSandboxWriteAllowlist(resolvedPath: string): boolean {
if (!SandboxManager.isSandboxingEnabled()) return false

const { allowOnly, denyWithinAllow } = SandboxManager.getFsWriteConfig()
const pathsToCheck = getPathsForPermissionCheck(resolvedPath)



const resolvedAllow = allowOnly.flatMap(getResolvedSandboxConfigPath)
const resolvedDeny = denyWithinAllow. flatMap(getResolvedSandboxConfigPath)

return pathsToCheck.every(p => {
for (const denyPath of resolvedDeny) {
if (pathInWorkingPath(p, denyPath)) return false
}
return resolvedAllow.some(allowPath => pathInWorkingPath(p, allowPath))
})

WL B RIZER memoize EEFE TN SHIERNTER, BRBABRINEHHITHZRN Lstat/
realpath RFFA, denyWithinAllow FIRIBREMEXBRERREH, ELESFREXGE (A0
.claude/settings.json ) {4R#IFIP,
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MCP Tool TEX. AIER Tool 257!
tool.name name: mcp__server__tool
tool.description description/prompt
tool.inputSchema inputJSONSchema
tool.annotations.readOnlyHint isReadOnly / isConcurrencySafe

tool.annotations.destructiveHint isDestructive

tool.annotations.openWorldHint isOpenWorld
tool._meta['anthropic/searchHint’] searchHint
tool._meta['anthropic/alwaysLoad'] alwaysLoad

52 diagram
> Bash L2ARMIITEZEYIRBGE (defense in depth) : MEn<f@ET. BN, BBERR
FNFERE, B—EHRIZAENE ARSI, MIRMHRF, BMEREERI TE—BNEIHE,
HAh R 7ARESIRFIRETE.



£ 15 &E: MCP Xt

Model Context Protocol (MCP) =& Claude Code aJ# R4 MI#Z OEMIZIE. BT MCP, JMBARS
A ESNTI A, ZREMRTEANE Claude WEENIEF, EHEEEBRIELIERE. A API. 50
BRI TREFFREMIRGE. AERARN src/services/mep/client.ts XN 3300 1THIH
WEIE, BITHEREE., TARRIRFERSANTEII,

15.1 MCP ¥R

MCP #177f JSON-RPC 2.0 Z £, BIZ#EHE (Transport) AHER. HZOBRER Al T
BIERMRANITECRIBER-IDNM MY, EETRREMHMEN Al B iR BIRIOERH

MIXEARREER
Claude Code MCP Server F T2 Elicitation Hook

tools/call

»
'

elicitation/request (URL mode)

<
<«

alt [Hook 4bEE)
4T Hook -
IR [ N
‘_ _____________________________________________________________________________________________________________
[AFPRE]
FTFF URL R
. RPEEXE
P elicitation/complete @40
elicitation/response
tools/call result
< ___________________________________________
Claude Code MCP Server bk Elicitation Hook

53 diagram
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Claude Code {4 MCP & i, {£M @nodelcontextprotocol/sdk B7 SDK EMPINE. B
SDK 2k, Claude Code # 7T AEMNTIZZHE: ERMEE. INEAE. TREERMR. MmbER.
HIxMEF.

15.2 EMEHRE

Claude Code Z#5Z# MCP {&£5i/E, BE T MAIHHZRIRERSNTETR.

15.2.1 stdio &4
REMERHC

BE— T, EIIERN/ B ER JSON-RPC JEE.:

// src/services/mcp/client.ts (connectToServer EHZ(A)
if (!serverRef.type || serverRef.type === 'stdio') {
transport = new StdioClientTransport({
command: serverRef.command,
args: serverRef.args,
env: { ...subprocessknv(), ...expandedEnv },
cwd: getOriginalCwd(),
1)

stdio 27 MCP RSZS2NEEE M. ENMBEER. ¥ (HERE). THENKIRO.

15.2.2 SSE &4 (Server-Sent Events)
FFzf2 HTTP MCP BRSZ269|IB (&t :

if (serverRef.type === 'sse') {
const authProvider = new ClaudeAuthProvider(name, serverRef)
const combinedHeaders = await getMcpServerHeaders(name, serverRef)

const transportOptions: SSEClientTransportOptions = {
authProvider,
fetch: wrapFetchWithTimeout(
wrapFetchWithStepUpDetection(createFetchWithInit(), authProvider),
),
requestInit: {
headers: {
'User-Agent': getMCPUserAgent(),
...combinedHeaders,
by
+
}
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// EventSource ZEHETE(ERABHEKE—ERKEE
transportOptions.eventSourcelnit = {
fetch: async (url, init) => {
const authHeaders: Record<string, string> = {}
const tokens = await authProvider.tokens()
if (tokens) {
authHeaders.Authorization = "Bearer ${tokens.access_token}"
}
return fetch(url, { ...init, ...proxyOptions, headers: {
'User-Agent': getMCPUserAgent(),
...authHeaders, ...init?.headers, ...combinedHeaders,
Accept: 'text/event-stream',
)
+

transport = new SSEClientTransport(new URL(serverRef.url), transportOptions)

SSE fE#ifX#IRIT: POST i5REMEBIIEE (60 #), {B EventSource ### (GET) ™MERA—
&} SSE MEFAERE, MBNSEIREHTE.

15.2.3 HTTP Streamable {4
X2 MCP 2025-03-26 #EEX T — &k :

// MCP Streamable HTTP #SeEk%x FiunmAEiES JSON #1 SSE
const MCP_STREAMABLE_HTTP_ACCEPT = 'application/json, text/event-stream'

HTTP Streamable £ — 7 1ER-MNAMRIVER, £ SSE EHMAVEFMRA,

15.2.4 WebSocket £
BFEEaWILE NS, 1552 IDE &£55:

if (serverRef.type === 'ws-ide') {

const tlsOptions = getWebSocketTLSOptions()

const wsHeaders = {
'User-Agent': getMCPUserAgent(),
...(serverRef.authToken && {

'X-Claude-Code-Ide-Authorization': serverRef.authToken,

1),

}

// Bun #1 Node.js ws 1&EHipy=ERAbE

let wsClient: WsClientlLike
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if (typeof Bun !== 'undefined') {
// Bun WebSocket
} else {
wsClient = await createNodeWsClient(url, { headers:
wsHeaders, ...tlsOptions })
}
transport = new WebSocketTransport(wsClient)

b

15.2.5 SDK {&%ai
RTE#ER MCP BRS528 (40 Agent SDK #RAIHR) :

if (serverRef.type === 'sdk') {

transport = new SdkControlClientTransport(serverRef)

}

15.2.6 IDE T (sse-ide, ws—ide)

238

IDE &%, SSE 1 WebSocket BIiEIfLARZA, 2T OAuth INEE, EN IDE BRB2[/EITEARM, &

IS token #H1THMHIILE.

15.2.7 claudeai-proxy &4

X2 claude.ai WTTHRAIE(ES, 83 Anthropic BEMIZMEFEE MCP &K :

export function createClaudeAiProxyFetch(innerFetch: FetchLike): FetchLike {

return async (url, init) => {
const doRequest = async () => {
await checkAndRefreshOAuthTokenIfNeeded()
const currentTokens = getClaudeAIOAuthTokens()

if (!'currentTokens) throw new Error('No claude.ai OAuth token available')

const headers = new Headers(init?.headers)

headers.set('Authorization', "Bearer ${currentTokens.accessToken} )
const response = await innerFetch(url, { ...init, headers })
return { response, sentToken: currentTokens.accessToken }

const { response, sentToken } = await doRequest()
if (response.status !== 401) return response

// 401 EiXiBiE

const tokenChanged = await handleOAuth4@lError(sentToken).catch(() => false)

if (!tokenChanged) {
const now = getClaudeAIOAuthTokens()?.accessToken



SRAIEfZ Claude Code SRS 239

if (!'now || now === sentToken) return response
}
try {

return (await doRequest()).response
} catch {

return response // ZFiXXWM, REFE 401

401 EIZENKITHERMR  EREMHithiBIR 7 RXERR token, BHRIEH K 40115 THIL ABA
BE— B — T EER IR EROE ZRIRIFT T token,

15.3 B ixsCif

15.3.1 EIEETE
EIEEIER T memoize 3, MIFENRSRABIF—MEE:

export const connectToServer = memoize(
async (name: string, serverRef: ScopedMcpServerConfig, serverStats?):
Promise<MCPServerConnection> => {
const connectStartTime = Date.now()
try {
let transport
// ... tBiB serverRef.type FIEEHE

// Bl MCP SDK Client

const client = new Client(
{ name: 'claude-code', version: '..."' },
{ capabilities: { ... } },

await client.connect(transport)

return {
name, type: 'connected', client,
capabilities: client.getServerCapabilities(),
config: serverRef,

}

} catch (error) {
// INEZLRM —> needs-auth
// Efth KW —> error
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}
b
(name, serverRef) => getServerCacheKey(name, serverRef),

memoize Y key ERFZIFBAMATEEEN JSON FIMt—XBIRT BB EFRRRENRSSER
E/\}Eﬁ ?Ro

15.3.2 EIEH#LRIZH

export function getMcpServerConnectionBatchSize(): number {
return parseInt(process.env.MCP_SERVER_CONNECTION_BATCH_SIZE || '', 10) || 3
}

function getRemoteMcpServerConnectionBatchSize(): number {

return parseInt(process.env.MCP_REMOTE_SERVER_CONNECTION_BATCH_SIZE || '', 10)
|| 20
}

KRS ER (stdio) MFRERRFN S— RN BT EERBENFHE, ISHHARHARERIEER
5, mREARSERHIRFIN 20— REBERFHE/N,

15.3.3 ZETHIS EE

export function isMcpSessionExpiredError(error: Error): boolean {

const httpStatus =
‘code' in error ? (error as Error & { code?: number }).code : undefined

if (httpStatus !== 404) return false

return (
error.message.includes('"code":-32001"') ||
error.message.includes('"code": -32001")

)

MCP #SEEKRIRSZE2AESIETHIRRE HTTP 404 + JSON-RPC 21218 —32001, EFiHERIGE
M ME S FB R IRH—E @R 404 (551% URL. BRSB2EN) Ttk EEZLE,

15.4 T H{ik

MCP BRZ23REIM T EENFELRA Claude Code AEPAY Tool ZEE IXPMEMISIELARE
fetchToolsForClient M,
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15.4.1 TERR19iE

// src/services/mcp/mcpStringUtils.ts
export function buildMcpToolName(serverName: string, toolName: string): string {
return "~${getMcpPrefix(serverName)}${normalizeNameForMCP(toolName)}"

export function getMcpPrefix(serverName: string): string {
return “mcp__${normalizeNameForMCP(serverName)}_ °

MCP TE&BMEE mcp__<server>__<tool> M=RRIAMBH, XMRITWERT: 1. RERSHNE
BITEARZHPR 2. ERMN BT UATERRS 2R aIH 325 3. AP AT BT ss R A EEE T EKIR

15.4.2 T AR 145

export const fetchToolsForClient = memoizeWithLRU(
async (client: MCPServerConnection): Promise<Tool[]> => {
7 ooa
return toolsToProcess.map((tool): Tool => {
const fullyQualifiedName = buildMcpToolName(client.name, tool.name)
return {
...MCPToo1,
name: skipPrefix ? tool.name : fullyQualifiedName,
mcpInfo: { serverName: client.name, toolName: tool.name },
isMcp: true,

// MCP annotations - WZPEMH

searchHint: typeof tool._meta?.['anthropic/searchHint'] === 'string'
? tool._metal'anthropic/searchHint']l.replace(/\s+/g, ' ').trim() ||
undefined
: undefined,
alwayslLoad: tool._meta?.['anthropic/alwaysLoad'] === true,

isConcurrencySafe() { return tool.annotations?.readOnlyHint ?? false },
isReadOnly() { return tool.annotations?.readOnlyHint ?? false },
isDestructive() { return tool.annotations?.destructiveHint ?? false },
isOpenWorld() { return tool.annotations?.openWorldHint ?? false },

inputJSONSchema: tool.inputSchema as Tool['inputJSONSchema'l,

async checkPermissions() {
return {
behavior: 'passthrough' as const,
message: 'MCPTool requires permission.',
suggestions: [{



type: 'addRules' as const,

rules: [{ toolName: fullyQualifiedName, ruleContent: undefined }],
behavior: 'allow' as const,

destination: 'localSettings' as const,

Hy

o
/) ococ
}
1)
Iy
(client) => client.name,
MCP_FETCH_CACHE_SIZE,

PR R RRET K R
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THAKRIL

ECE T metadatalrl?

RFC 9728 PRM &I}
= 4
A URL BEg1Z?
HIEAMELE URL J®3T PRM %% AS RFC 8414 FE2RANEIR =
MR RETTEIE JR[E] undefined

54  diagram
MCP TR checkPermissions BRIAIR[E] passthrough —EIKE MCP TERE BE XHIINR

B4, TERBERIMNASR, BNERM# T —

89 allow FI&RH,

15.4.3 T E iR &EHT

const MAX_MCP_DESCRIPTION_LENGTH = 2048

async prompt() {

4~ suggestion , BINAPEZTRERMBAHIRE



const desc = tool.description 7?7 ''

return desc.length > MAX_MCP_DESCRIPTION_LENGTH
? desc.slice(@, MAX_MCP_DESCRIPTION_LENGTH) + '... [truncated]'
: desc

OpenAPI £ ) MCP fR$B232 BETEMNIRRXE (15-60KB) E#H T EIEIA, 2048 FRIAVERIIR
FERBZORENER, BFlEETYXEORESR.

15.4.4 TRIABSS1ERE

async call(args, context, _canUseTool, parentMessage, onProgress?) {
const MAX_SESSION_RETRIES =
for (let attempt = 0; ; attempt++) {
try {

const connectedClient = await ensureConnectedClient(client)

const mcpResult = await callMCPToolWithUrlElicitationRetry({
client: connectedClient, clientConnection: client,
tool: tool.name, args, meta,
signal: context.abortController.signal,
setAppState: context.setAppState,
onProgress: ...,
handleElicitation: context.handleElicitation,

})

// RIBHER. ..

} catch (error) {

if (attempt < MAX_SESSION_RETRIES && isMcpSessionExpiredError(error)) {
// ERETE, EEE
connectToServer.cache.delete(key)
fetchToolsForClient.cache.delete(name)
continue

I

throw error

FIEL BN EEE—XR. EERNERAARXET (Ek. TRIIXR. ZRIIR), BERTXEREHH
HOERRIRTS.

155 I \/%

MCP #iRiLARS523ME Claude REEMMEIE L. BIBEICR. AP NS,
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export const fetchResourcesForClient = memoizeWithLRU(
async (client: MCPServerConnection): Promise<ServerResource[]l> => {
if (client.type !== 'connected') return []

try {
if (!client.capabilities?.resources) return []

const result = await client.client.request(
{ method: 'resources/list' },
ListResourcesResultSchema,

if (!result.resources) return []
return result.resources.map(resource => ({
...resource,
server: client.name, // FiONARSZ2REFR
1))
} catch (error) {
TogMCPError(client.name, “Failed to fetch resources: ${errorMessage(error)}

return []
}
Y
(client) => client.name,
MCP_FETCH_CACHE_SIZE,

RIFIREER LRU EEFRBREEBER., BT EIFRINE T HIERSHFRIR, HEEENNRILEN
Ul B

MCP Prompt E# #5355 Claude Code B9 Command ZR%::

export const fetchCommandsForClient = memoizeWithLRU(
async (client: MCPServerConnection): Promise<Command[]> => {
J aoo
return promptsToProcess.map(prompt => ({
type: 'prompt' as const,
name: 'mcp__"' + normalizeNameForMCP(client.name) + '__' + prompt.name,
description: prompt.description ?? '*,
isMcp: true,
source: 'mcp',
async getPromptForCommand(args) {
const connectedClient = await ensureConnectedClient(client)
const result = await connectedClient.client.getPrompt({
name: prompt.name,
arguments: zipObject(argNames, argsArray),

P
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return result.messages.map(message =>
transformResultContent(message.content, connectedClient.name),
). flat()

15.6 #E RS Elicitation

15.6.1 HEIRSE
MCP T BfE TR al bIRsHE:

if (onProgress && toolUseId) {
onProgress ({

toolUseID: toolUseld,

data: {
type: 'mcp_progress',
status: 'started',
serverName: client.name,
toolWName: tool.name,

b

/s HIITERRE
onProgress ({
toolUselID: toolUseld,
data: {
type: 'mcp_progress',
status: 'completed',
serverName: client.name,
toolName: tool.name,
elapsedTimeMs: Date.now() — startTime,
+
})

15.6.2 Elicitation .l
Elicitation & MCP Hj—MXE#ER, ATFRSRETIENTIRPBERBIHN, BHFER:
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// src/services/mcp/elicitationHandler.ts
function getElicitationMode(params: ElicitRequestParams): 'form' | ‘'url' {
return params.mode === ‘'url' ? 'url' : 'form'

URL 183t : PR32 MH— URL (BE 2 OAuth E5ETIE), Claude Code 3T L 2RI LA SRR
B, AREFTHRBE:

export type ElicitationRequestEvent = {
serverName: string
requestId: string | number
params: ElicitRequestParams
signal: AbortSignal
respond: (response: ElicitResult) => void
waitingState?: ElicitationWaitingState
onWaitingDismiss?: (action: 'dismiss' | 'retry' | 'cancel') => void
completed?: boolean

Form &3 PREZVREN —FE Schema, Claude Code ERIFH BN HERFE, WEAFPHMANG
k[,
Elicitation 3215 Hook 28, RIFEMHAHREEARTEATIRERIER TR elicitation 1FXK:

export function registerElicitationHandler(
client: Client,
serverName: string,
setAppState: (f: (prevState: AppState) => AppState) => void,
): void {
try {
client.setRequestHandler(ElicitRequestSchema, async (request, extra) => {
// BE%IE1T Hook
// MR Hook IR TN, EiRE
// BUNER UI itAPRE
1)
} catch { /% BBE%kEM elicitation &EAH */ }

TROEH{EAEI TN ElicitationCompleteNotificationSchema 4ME, @it elicitationId J§
SER B REXEIZE R elicitation 1FK,
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Claude Code SRR (IdP) 12INARSS 2R (AS) MCP Server

HIB 0: EEHRE

HMELEIFH id_token

I8 1: 3KEY id_token ({X&)R)

OIDC $%AXEBi7 (PKCE)

id_token (28773l Keychain)

S A S AR
18 2: PRM R
RFC 9728 PRM K] -
eenennenemeaneneneaneteneseneneneseenanens resource, authorizationServerstl e
HIR 3: AS TTHUR R
RFC 8414 AS TTEKIR R
erenrenenenenennanens issuer, token_endpoint, grant_types oo
532 4: Token Exchange (RFC 8693)
id_token — ID-JAG -
_.ID-JAG (Identity Assertion Authorization Grant)
45982 5: JWT Bearer Grant (RFC 7523)
ID-JAG — access_token R
ornnrnenenenen s ennenene access_token + refresh tOken oo
Claude Code SH1REE (IdP) AR 28 (AS) MCP Server

55 diagram

RIPIZITSEIM Y MCP XFTRB R BEREN—— T EMNAI ANtz BN IREIZER, ErIIUER
TERRREDBRFIMER, FIFFNR[HITEHMINE, IRTEREREEESH.
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216 =: MCP iAE T Z

miE MCP RBZR[FJ|EINENFIRKFRIFPFEREZEN I AMNSAIRE., Claude Code LM T —5TE
B OAuth 2.0 IANEMRR, IFFMERNZNBRIEWLERFIERE (XAA) ., ZKE*%"”
src/services/mep/auth.ts F xaa.ts | EMX—IAFEARSNEH.

16.1 OAuth BHURE

16.1.1 ClaudeAuthProvider 2844
ClaudeAuthProvider 82 MCP SDK #§ OAuthClientProvider EZEOMREX, BEEB8ET—

MCP R 23:1E1E5EE OAuth £ EHR:

// src/services/mcp/auth.ts
export class ClaudeAuthProvider implements OAuthClientProvider {
private serverName: string
private serverConfig: McpSSEServerConfig | McpHTTPServerConfig
private redirectUri: string
private _codeVerifier?: string
private _authorizationUrl?: string
private _state?: string
private _scopes?: string
private _metadata?: Awaited<ReturnType<typeof
discoverAuthorizationServerMetadata>>
private _refreshInProgress?: Promise<OAuthTokens | undefined>
private _pendingStepUpScope?: string

constructor(
serverName: string,
serverConfig: McpSSEServerConfig | McpHTTPServerConfig,
redirectUri: string = buildRedirectUri(),
handleRedirection = false,
onAuthorizationUrl?: (url: string) => void,
skipBrowserOpen?: boolean,

) {
this.serverName = serverName
this.serverConfig = serverConfig
this.redirectUri = redirectUri



ANIBEE Claude Code 515 250

this.handleRedirection = handleRedirection
this.onAuthorizationUr1lCallback = onAuthorizationUrl
this.skipBrowserOpen = skipBrowserOpen ?? false

BITER: 1. _refreshinProgress {£/ Promise fEABI——Z— token RIFTIEEHITH, H &
BREFE— Promise MAREBLRRIFT 2. _pendingStepUpScope F#F OAuth Step-Up IA
M—YHRSZBERESINE (scope elevation) B, HRICIFIRFH scope

16.1.2 EFimTTEIES CIMD

get clientMetadata(): OAuthClientMetadata {

const metadata: OAuthClientMetadata = {
client_name: ‘Claude Code (${this.serverName})",
redirect_uris: [this.redirectUril,
grant_types: ['authorization_code', 'refresh_token'],
response_types: ['code'l,
token_endpoint_auth_method: ‘'none', // AHZE Fis

}

const metadataScope = getScopeFromMetadata(this._metadata)

if (metadataScope) {
metadata.scope = metadataScope

¥

return metadata

// CIMD (SEP-991): URL #z{#J client_id

get clientMetadataUrl(): string | undefined {
const override = process.env.MCP_OAUTH_CLIENT_METADATA_URL
if (override) return override
return MCP_CLIENT_METADATA_URL

Claude Code {£FH token_endpoint_auth_method: 'none' FEIBEBERAAHEZEFiRm (Public Client)
—RB CLI TELEZ2HFE client_secret, CIMD (Client ID Metadata Document, SEP-991)
SFEA URL fEXR client_id, X2 MCP &S — 1 EECIH.

16.1.3 IZINARS LRI

async function fetchAuthServerMetadata(
serverName: string,
serverUrl: string,
configuredMetadataUrl: string | undefined,
fetchFn?: FetchLike,
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resourceMetadatalrl?: URL,
): Promise<...> {

if (configuredMetadataUlrl) {
// APEERTEIE URL
if (!configuredMetadataUrl.startsWith('https://"')) {

throw new Error( authServerMetadataUrl must use https://")

}
const authFetch = fetchFn ?? createAuthFetch()
const response = await authFetch(configuredMetadataUrl, { ... })
return OAuthMetadataSchema.parse(await response.json())

try {
// RFC 9728: Protected Resource Metadata - AINIEWARSE =5
const { authorizationServerMetadata } = await
discoverOAuthServerInfo(serverurl, {
...(fetchFn && { fetchFn }),
... (resourceMetadatalrl && { resourceMetadataUrl }),
1)
if (authorizationServerMetadata) return authorizationServerMetadata
} catch (err) {

logMCPDebug(serverName, “RFC 9728 discovery failed, falling back:
${errorMessage(err)}")

}

// EER: RFC 8414 HRERAIEI
const url = new URL(serverUrl)
if (url.pathname === '/') return undefined

return discoverAuthorizationServerMetadata(url, { ... (fetchFn &&
fetchFn }) })

-

RIVRIEERE =5 OIRRH:
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56 diagram
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16.1.4 Zsit[EEAARSS 28
OAuth BAIBRBE—AM HTTP BRSS 23 IZUR DA :

// src/services/mcp/oauthPort.ts
export function buildRedirectUri(port?: number): string {
return “http://127.0.0.1:${port || findAvailablePort()}/callback"

ElARSEIE 127.0.0.1 EU0F, BRI HAERR access token, iimOS5NS 70 B ARG $

o
Ko

16.1.5 OAuth EiRFEL
I OAuth FREEE (15518 Slack) NBSTHRERERIBRAZ

// src/services/mcp/auth.ts

const NONSTANDARD_INVALID_GRANT_ALIASES = new Set([
'invalid_refresh_token',
'expired_refresh_token',
'token_expired',

1)

export async function normalizeOAuthErrorBody(response: Response):
Promise<Response> {

if (!response.ok) return response

const text = await response.text()

let parsed: unknown

try { parsed = jsonParse(text) } catch { return new Response(text, response) }

// MBEFHME token Nakz, HiZR[E
if (OAuthTokensSchema.safeParse(parsed).success) {
return new Response(text, response)

// REESBRERMEZEREE 200 F
const result = OAuthErrorResponseSchema.safeParse(parsed)
if (!result.success) return new Response(text, response)

// B IERRESEIRAD
const normalized = NONSTANDARD_INVALID_GRANT_ALIASES.has(result.data.error)
? { error: 'invalid_grant', error_description: "...  }
result.data

return new Response(jsonStringify(normalized), {
status: 400, statusText: 'Bad Request',
headers: response.headers,
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1)

Slack ZBR5E8%IR[E] HTTP 200 + {"error":"invalid_refresh_token"} | 1M RFC 6749 FERMNIZ

IR[E] HTTP 400 + {"error":"invalid_grant"} , XPMEHAEREIEMRENRN 2R AT ERTS,
1% SDK RUEEIRAMEIZIBIEH T E,

16.2 Token EIf

16.2.1 R21=fi#
Token j@id SecureStorage ¥ZO7FfE, 7 macOS LA RSE Keychain:

async tokens(): Promise<OAuthTokens | undefined> {
const storage = getSecureStorage()
const data = await storage.readAsync()
const serverKey = getServerKey(this.serverName, this.serverConfig)
const tokenData = data?.mcpOAuth?. [serverKey]
/) oo

71# key BRSH[EMMERERFNAS, BHLERRFREENRSHHAZENE:

export function getServerKey(
serverName: string,
serverConfig: McpSSEServerConfig | McpHTTPServerConfig,
): string {
const configlson = jsonStringify({
type: serverConfig.type,
url: serverConfig.url,
headers: serverConfig.headers || {},
})

const hash = createHash('sha256').update(configJson).digest('hex"').substring(o,
16)

return “${serverName}|${hash}"

b

16.2.2 Token [flER
Token RIFA 2 EIRIPHEI:

1. B (ERXXHHFTEZT Claude Code SEBIEIRTRIFT
2. BEilREg: XoBER (i) X8R (RN
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3. BHIERA: Keychain Z£FH TTL AF— 1T EHIBER S — 1 EHINRIFTER

// tokens() FAERBIEREEFE

// BINAREXE clearKeychainCache()—tokens() # MCP SDK K4

// _commonHeaders EEXIEXRTIHA, EH cache miss &fiik

// 30-40 X/#HIFEZE spawnSync( security find-generic—password’)

REFBRBR T —TEENMEEZE: tokens() EHIR MCP iEKRFPEHIER, WRBIREBIELEY
Keychain &S /™ &R CPU jH# (7£ CPU profile FA5EI 7.2%),

16.2.3 Token iH

export async function revokeServerTokens(
serverName: string,
serverConfig: McpSSEServerConfig | McpHTTPServerConfig,
{ preserveStepUpState = false } = {},
): Promise<void> {
// 1. BUEHERS
const metadata = await fetchAuthServerMetadata(serverName, asUrl, ...)

// 2. %&HsH refresh_token (FEEE—RAIL4ERKFHY access_token)
if (tokenData.refreshToken) {
await revokeToken({ ..., tokenTypeHint: 'refresh_token' })

// 3. By access_token
if (tokenData.accessToken) {
await revokeToken({ ..., tokenTypeHint: 'access_token' })

/] 4. BRAEHTFHE
clearServerTokensFromLocalStorage(serverName, serverConfig)

// 5. FIEMREE Step-Up RFE

if (preserveStepUpState && tokenData.stepUpScope) {
// RE scope # discovery AT, AETFRIAE

}

BHENFREE: S refresh_token, AANERKEIEIE. BME access_token KM, R
refresh_token #IEEEFLTCIHAE BUERAEY access_token,

RFC 7009 KIRMIAIERS TUER# 2 45 -

async function revokeToken({ endpoint, token, tokenTypeHint, clientId,
clientSecret, ... }) {
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// {E5E{ER client_secret_basic (RFC 7009 #RifE)
if (clientId && clientSecret) {
if (authMethod === 'client_secret_post') {
params.set('client_id', clientId)
params.set('client_secret', clientSecret)
} else {
const basic = Buffer.from(" ${encodeURIComponent(clientId)}:
${encodeURIComponent(clientSecret)} ).toString('base64"')
headers.Authorization = "Basic ${basic}’

try {
await axios.post(endpoint, params, { headers })
} catch (error) {
// BLR : FLEJE RFC 7009 FRAWIRSZRFE Bearer auth
if (error.response?.status === 401 &S accessToken) {
params.delete('client_id")
params.delete('client_secret"')
await axios.post(endpoint, params, {
headers: { ...headers, Authorization: “Bearer ${accessToken}' },

})

16.3 XAA FEMKFiAlo)

Cross—App Access (XAA) & MCP INIEHERFRIFZRINE D, ERIFEAEE N T 230918)R TIREX
MCP i5[a1 < kg,

16.3.1 XAA thiNaE
XAA EF = RFC FnHEMET —%& token afE:
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Bundler (feature X = false)

TR

| ¥352 externat kA B e tree-shake D
a WRR

ModuleX ZEME R

feature('X')

? require(ModuleX)
: null Bundler (feature X = true)

T #giE ant-fiRAs require(ModuleX)

57 diagram

16.3.2 XAA #ZiIOEI

// src/services/mcp/xaa.ts
export async function performCrossAppAccess(
serverUrl: string,
config: XaaConfig,
serverName = 'xaa',
abortSignal?: AbortSignal,
): Promise<XaaResult> {
const fetchFn = makeXaaFetch(abortSignal)

// Layer 2: PRM %I}
const prm = await discoverProtectedResource(serverUrl, { fetchFn })

// Layer 2: AS %I (BHETBT &K AS, #F|X# jwt-bearer )
let asMeta: AuthorizationServerMetadata | undefined
for (const asUrl of prm.authorization_servers) {
let candidate = await discoverAuthorizationServer(asUrl, { fetchFn })
if (candidate.grant_types_supported &&
Icandidate.grant_types_supported.includes(JWT_BEARER_GRANT)) {
continue
}
asMeta = candidate
break
}
if ('asMeta) throw new Error('XAA: no authorization server supports jwt-
bearer"')

/7 EFINERE
const authMethods = asMeta.token_endpoint_auth_methods_supported
const authMethod = authMethods &&
'authMethods.includes('client_secret_basic') &&
authMethods.includes('client_secret_post"')
? 'client_secret_post' : 'client_secret_basic'
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// Layer 2: Token Exchange (id_token - ID-JAG)
const jag = await requestJwtAuthorizationGrant({
tokenEndpoint: config.idpTokenEndpoint,
audience: asMeta.issuer,
resource: prm.resource,
idToken: config.idpIdToken,
clientId: config.idpClientId,
clientSecret: config.idpClientSecret,
fetchFn,
1)

// Layer 2: IWT Bearer Grant (ID-JAG - access_token)
const tokens = await exchangeJwtAuthGrant({
tokenEndpoint: asMeta.token_endpoint,
assertion: jag.jwtAuthGrant,
clientId: config.clientld,
clientSecret: config.clientSecret,
authMethod,
fetchFn,
})

return { ...tokens, authorizationServerUrl: asMeta.issuer }

16.3.3 ZEINIE
XAA ST T SRR I

RFC 9728 FFEALECIRIF

export async function discoverProtectedResource(serverUrl: string, opts?):
Promise<...> {

const prm = await discoverOAuthProtectedResourceMetadata(serverUrl, ...)

if (normalizeUrl(prm.resource) !== normalizeUrl(serverUrl)) {

throw new Error( XAA: PRM resource mismatch: expected ${serverUrl}, got

${prm.resource}")

}

return { resource: prm.resource, authorization_servers:
prm.authorization_servers }

b

RFC 8414 R{TEALEC{RIF:

export async function discoverAuthorizationServer(asUrl: string, opts?):
Promise<...> {

258
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if (normalizeUrl(meta.issuer) !== normalizeUrl(asUrl)) {

throw new Error( XAA: issuer mismatch: expected ${asUrl}, got ${meta.issuer}

")

¥
// HTTPS 384
if (new URL(meta.token_endpoint).protocol !== "https:') {

throw new Error( XAA: refusing non-HTTPS token endpoint:

${meta.token_endpoint}")
}

Token ittt ZERHIF:

const SENSITIVE_TOKEN_RE =
/" (access_token|refresh_token|id_token|assertion|subject_token|

client_secret)"\s*x:\sx" [*"]x"/g

function redactTokens(raw: unknown): string {
: jsonStringify(raw)

const s = typeof raw === 'string' ? raw
“"${k}":" [REDACTED]"")

return s.replace(SENSITIVE_TOKEN_RE, (_, k) =>
FREEIE token AEHMEHEEZN redactlokens 408, WRELBEASMESHRETRE. ENFRE
A ILEC/\ 7 token 1BXFER, JTiE JSON BREREM,

16.3.4 IR0 X5 id_token ETFHRER
XaaTokenExchangeError EH T BENIZBFRETRF id_token HIEE:

export class XaaTokenExchangeError extends Error {

readonly shouldClearIdToken: boolean
constructor(message: string, shouldClearIdToken: boolean) {

super(message)

this.name = 'XaaTokenExchangeError'

this.shouldClearIdToken = shouldClearIdToken
¥

e 4xx §8i% (invalid_grant %) : id_token #1E4s, EFRERF
o 5xx §8i%: |dP BRI ARAIH, id_token RIREINER, REBERF
e 200 BREXEHIR: HiGEM, BIRERF
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16.4 I1dP £5;

xaaldplLogin.ts BIE5HMRME (Identity Provider) RIS,

16.4.1 OIDC kI

// src/services/mcp/xaaldpLogin.ts

export async function discoverOidc(issuer: string): Promise<OidcDiscovery> {
// kr#E 0IDC %kI: /.well-known/openid-configuration
// iR[El authorization_endpoint, token_endpoint %

}

16.4.2 id_token A ap[EHA
id_token RUFRERMETZEEA TiAE:
1. BUR{EARNEE OIDC &2 (FF PKCE) 3REX id_token
2. id_token E7Z2IF& 4 Keychain, % IdP issuer g%
3. [F4EM XAA TBERERERZFAY id_token
4. SNR id_token THASk#EIELE, EF A OIDC itz

R TIITRIR R RN 235 REIFIARIFRE XAA EEE/Y MCP fRS583——id_token 2#% IdP
Z17R, MIFR MCP BRS525.,

16.4.3 XAA 2 &

export type XaaConfig = {
clientId: string // MCP BR%2% AS B9 client_id
clientSecret: string // MCP BR%E%3 AS B9 client_secret
idpClientId: string // IdP By client_id
idpClientSecret?: string // IdP #J client_secret (F[i%)
idpIdToken: string // FPAR id_token
idpTokenEndpoint: string // IdP #J token endpoint

TR
MAEE secret,

7Ef Public Client, RFEZE PKCE

16.5 @ENE

channelPermissions.ts SCILTRIIMBEE (40 Telegram) FHATIXPREHERIHLE,
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16.5.1 @EXPREEH

// src/services/mcp/channelPermissions.ts
export type ChannelPermissionCallbacks = {

onResponse(requestId: string, handler: (response: ChannelPermissionResponse) =>
void): () => void

resolve(requestId: string, behavior: 'allow' | 'deny', fromServer: string):
boolean

b

3 Claude Code BEIMPRIERES, ERMXEBRAM Ul IEE, EREELEREE MCP fRSS52:
RIEEHER, F—TMEE (Fith Ul inie@Ea) K.

16.5.2 %8 ID &Rk

const ID_ALPHABET = 'abcdefghijkmnopqrstuvwxyz' // 25 =&, £ 'l'

export function shortRequestId(toolUseID: string): string {
let candidate = hashToId(toolUseID)
for (let salt = 0; salt < 10; salt++) {
if (!ID_AVOID_SUBSTRINGS.some(bad => candidate.includes(bad))) {
return candidate

}

candidate = hashToId( ${toolUseID}:${salt} )
}
return candidate

8 ID MRITERAER: - (£/8 256 TF8 HiRT |, BAEERSFHRHS 1/1 BE) -56F
BiaH 2575 = 9.8M M=, WEITFERANHRIBEREEER - AFBERFNALIIRBEERRN -
ARSI IERAR ID AIAR £ IMEFHIREF

16.5.3 BEHEEHIEE

export function filterPermissionRelayClients<T extends {
type: string; name: string;
capabilities?: { experimental?: Record<string, unknown> }
>(
clients: readonly T[],
isInAllowlist: (name: string) => boolean,
): (T & { type: 'connected' })I1 {
return clients.filter(
(c): c is T & { type: 'connected' } =>
c.type === 'connected' &&
isInAllowlist(c.name) &&
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c.capabilities?.experimental?. ['claude/channel'] !== undefined &&
c.capabilities?.experimental?. ['claude/channel/permission'] !== undefined,

—1 MCP RSBV INEBENBRENNEHEAERAINBRERBBE: 1. EEERK
D 2. ELIFER -—channels REF/EXF 3. BT claude/channel BEH 4. EHT

claude/channel/permission gEH

BONMFKEERRBBHUER opt-in—— T HIXPRBEEL RN ERERL & HEMBE S AR E#E
RE, BEEIRDPS|IET —ULTEEEENME: “users may be unpleasantly surprised”, X/NUE&E
HNEM XTI LLHIEIN ,

16.5.4 LB FR D
ERIRRNR DI EERES | M:

/%%

Kenneth's "would this let Claude self-approve?": the approving party is
the human via the channel, not Claude. But the trust boundary isn't the
terminal — it's the allowlist (tengu_harbor_ledger). A compromised
channel server CAN fabricate "yes <id>" without the human seeing the
prompt. Accepted risk: a compromised channel already has unlimited
conversation-injection turns (social-engineer over time, wait for
acceptEdits, etc.); inject-then-self-approve is faster, not more

* X X X X X X ¥

capable. The dialog slows a compromised channel; it doesn't stop one.

25
~

REDIAEINT — T ERZHN: WA EBERSSRA SRR, EERIET XARIENKEE
MEEN——TEAGHNBEEZIENEEIERS, F15 acceptEdits WIFHATERIRRE. X
PRISIEHEIE AN T INEHAVAER, (EREERELEELEH T BENKNEE.
BENRINEI SR ER SRS MmIESCATE:

// CC £k ID FHEXETR

// REFWBIFAPEIE "yes tbxkq"

/! BREBEZELEMILEMH  notifications/claude/channel/permission
// { request_id: "tbxkq", behavior: "allow" }

// CC PtE pending map, A3ZASIEMPCED

CC KA X BB F XA HIEN i —RIZR RS/ AENEMHL S, XK 7T BETNEES
EXRAZRIMRR TR,
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Claude Code Store

createStore

onChange callback

onChangeAppState

saveGlobalConfig / notify

Zustand

createStore

immer middleware

devtools middleware

persist middleware

58 diagram

263



9 MCP INEARRI T BT HARE R MAURZIERE: OAuth BRSZZEFAVIEITEIT N, BHEN
token EIE, EWRRY IdP . BIBENKERE, §—FEEMENNEIEM BN T RAEET
72, BARESTARFHTIIEELEREE,
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£ 17 &: KTE

RERREFIICIE, MAEARIXMICIE, RETETRANATET T,

Claude Code HPIRSEERARZ—EBOIRITIIDA UM, EIREMRH Redux FEERIELR, NI
MBHIE T —PRERKE Zustand N4 Store, BEE React 18 (4 useSyncExternalStore SCIfE
ERIBN TR, ARSI —RANETRE.

17.1 React Store &3\, —— createStore T |

17.1.1 #%Zi03EH
Claude Code BPIRSEBE AT src/state/store.ts | XE—MX 34 1THIMEL Store I,

EEEEL AR, MESTHNARFNEHNAR:

// src/state/store.ts
type Listener = () => void
type OnChange<T> = (args: { newState: T; oldState: T }) => void

export type Store<T> = {
getState: () == T
setState: (updater: (prev: T) => T) => void
subscribe: (listener: Listener) => () => void

export function createStore<T>(
initialState: T,
onChange?: OnChange<T>,
): Store<T> {
let state = initialState
const listeners = new Set<Listener>()

return {
getState: () => state,

setState: (updater: (prev: T) => T) => {
const prev = state



const next = updater(prev)

if (Object.is(next, prev)) return

state = next

onChange?. ({ newState: next, oldState: prev })
for (const listener of listeners) listener()

¥

subscribe: (listener: Listener) => {
listeners.add(listener)
return () => listeners.delete(listener)
+
}

XEABEMNESR, EETHZ2DREBAE. LBNE—2THIRITRER.

17.1.2 it R R R
BB EIERER, setState BE— (prev: T) = T IYMIFEEMNIRSE, XE—*E

AOigiTiEE — BERIETHAERNERMY. IS MEHRNMESUREE, 81T EMBEBET RN
prev #HTiItHE, BWHRT“EREHGIHE, X5 React HEH) useStatelprev == ...) ERXZS
—.

Object.is HHEMAE ., TEFVIAEHEI, Store ﬁﬁﬁ Objec’E-iS(HGX’E prev) J&T}Iff%’fﬁ EMNE,
MREFHEIRE T EEEEMNEI A, N8, X2— . BERADENEER,
Object.is TMaE === TENBIEREERLIE NaN %EI +0/-0 E’J aE?I“E/R

Set fEREITSREER, EA Set<Listener> MIEMA, RIETRE—TRIFSEASEEMAR, BRER
1BEE 0O(1) 19, REBUHITER I EARER teardown 83, 5 React # useEffect ERRETLE
[

onChange [BIif, &7 @40 React R4 listener 24, Store BXIF—1M2BH onChange [ElAE,
XE2—TXRENYT EBR — Claude Code MIAEXIMTRIEA RS, HRTSTHNBEIEDEIHE.
BENZRERIES,

17.1.3 5 Zustand B933LEE

S

Bridge MR

TAERS HURFTIRE

replBridgeEnabled,

N = mainLooj " ) s ins.enabled asks, agentNameRegi eamContext
nt i I pl gistry
verbose, ex?fnded\hew footerSelection, activeOverlays  {ilLioB ol d itext it t lugins, enable tasks, ag "l{W istr ntext replBridgeConnected

RIERE ‘ B LETFX ‘ MCP R PR ‘ F Agent JEMFR BIRARTS ERRE

BRI ‘ RERS

59 diagram
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Claude Code HJ Store BJLA#FEE Zustand HIIRE FE& . Zustand 1T AHEMHFRS (immer,
devtools. persist), T Claude Code &I onChange [EIFFIMEBRENTIN T FXXINEE, BEIRBSIA
EAEFIMIEHRE ., XFIRREIFAMRITERRFENIE,

17.2 AppState — 2 RIRESFERSF

17.2.1 RSB

AppState & Claude Code HMIERIASHEER, EXFE src/state/AppStateStore.ts H, —
THEAMAHLRNEE, 88 7TNAGTRENEINAS:

// src/state/AppStateStore.ts
export type AppState = DeepImmutable<{

settings: SettingsJson

verbose: boolean

mainLoopModel: ModelSetting

mainLoopModelForSession: ModelSetting

statusLineText: string | undefined

expandedView: 'none' | 'tasks' | 'teammates'

isBriefOnly: boolean

toolPermissionContext: ToolPermissionContext

kairosEnabled: boolean

remoteSessionUrl: string | undefined

remoteConnectionStatus: 'connecting' | 'connected' | 'reconnecting' |
‘disconnected’

// .. 40+ BEFER
> & A

tasks: { [taskId: stringl: TaskState }

agentNameRegistry: Map<string, AgentId>

mcp: { clients: MCPServerConnection[]; tools: Tool[]; commands:
Command[]; ... }

plugins: { enabled: LoadedPlugin[]; disabled: LoadedPlugin[]l; ... }

// .. BEALFE

17.2.2 KB 15
AppState FIZFES T LURERSE 19 R AT/ :



Store useAppState Component

setState(updater)

«

notify listener

[
getSnapshot()

selector(state)

>

Object.is(prev, next)?

alt [MERZTH]
AEER
_______________________________ >
[MEEEHK]
bR EIER
>
Store useAppState Component

& 60 diagram
UNASHE, BHIZRIERENER, expandedView REESFSERESREF, footerSelection JBER
REA=MNERAIE, activeOverlays IERHRIHTHNNIEE (AT Escape 8#ihiE) .
SEEEE, mainloopModel ZFESHFIERMNERE, XKRERINEREIMTERNIRE,
toolPermissionContext ZAPRAFRIMZLD, B2 HRIMNREL (default/plan/auto ) MMAE
IR T2,
Agent JREHE, tasks F—1 I taskld MRIFH, FHRFIEEAR1ES (F Agent, infz Agent %)
APIRS, agentNameRegistry 1§ AZKAIERZTRIRGTZ] Agentld, BT Sendlessage THAIRIR
.
HNMITIRESE, XZ Claude Code RADEAFFI 2 — —— AP HAKRTUNFTRERVREHIRATI
17, speculation FEIBRMEMMATHISTTREGRERA,
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17.2.3 Deeplmmutable 5 AT [X 13

269

IR AppState SKEURVRFIREEN . ERH Deeplmnutable<...> BF, EBIRXER & { ...
HBR T B D FER RZEAFELFE (W0 tasks [ agentNameRegistry ) BIZRENEREY Map / Set,

o544 TypeScript B9 Readonly SE@ER4E,

// DeepImmutable SFFEREMHEIIILA readonly

// 1B TaskState FEEERAER, KHHERR

export type AppState = DeepImmutable<{

/] ZEFERREATER
settings: SettingsJson
verbose: boolean
7l ooo
> & A
// ZEFERGEEHEH/Map/Set MR

tasks: { [taskId: stringl: TaskState }
agentNameRegistry: Map<string, AgentId>

7/ ooo

17.2.4 ERINAES I

getbDefaultAppState() REBMWEZTEMNRINVRE., E
require() MIEIRE import SRIBGIBEIMKH:

export function getDefaultAppState(): AppState {

const teammateUtils =

SEEHNEENWMMERE — £/

require('../utils/teammate.js') as typeof import('../utils/teammate.js"')

const initialMode: PermissionMode

teammateUtils.isTeammate() && teammateUtils.isPlanModeRequired()

? 'plan’
'default’
return {

settings: getInitialSettings(),
tasks: {},

agentNameRegistry: new Map(),
verbose: false,

mainLoopModel: null,
toolPermissionContext: {

...getEmptyToolPermissionContext(),

mode: initialMode,
H
// ... 60+ FERHIEHAE

speculation: IDLE_SPECULATION_STATE,
activeOverlays: new Set<string>(),
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M oz =X 3T AL 1

17.3 useSyncExternalStore

17.3.1 Hook 3£
useAppState ZiE#HE Store 5 React HHEFAINFR, BT React 18 f§ useSyncExternalStore :

// src/state/AppState.tsx
export function useAppState(selector) {
const $ = _c(3); // React Compiler £&iF{&
const store = useAppStore();
let t0;
if ($[0] !== selector || $[1] !== store) {
10 = () = {
const state = store.getState();
const selected = selector(state);
return selected;

HH
$[0] = selector;
$[1] = store;
$[2] = to;
} else {
to = $[2];
}
Jf ooc
return useSyncExternalStore(store.subscribe, getSnapshot);

17.3.2 i&FFE 2R MAET
SRS ERR IR T ERIE:

/%%

WFEANMIFE, ZXIFAA hook:

const verbose = useAppState(s => s.verbose)
const model = useAppState(s => s.mainLoopModel)

AEMIZZFZIREFH R —— Object.is SIRKIAAENECHZE :
const { text, promptId } = useAppState(s => s.promptSuggestion) // IEHf

* X X X X X

*/
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XERNXERRE: ®XEA useAppState HIRILIT Store, 5 Store BEFAS, B MTHRIRILIETT
BRI LERER  MRITIFSFERREFINR (A s == ({ a: s.a, b s.b 1)), M Object.is
Kimig[E false, SHLREER,

React Compiler _c()

HFED IR }—D{ BRIEERFTA # }—» FRAEIERYE }—b{ BEATHRFH ‘

61 diagram

F5) useMemo

‘ FERE A }—» R }—» FRIBFE Bug

17.3.3 Context JEA
Store @)T React Context SENZHLEHT:

export const AppStoreContext = React.createContext<AppStateStore | null>(null);

export function AppStateProvider({ children, initialState, onChangeAppState }) {
const [store] = useState(
() => createStore(initialState ?? getDefaultAppState(), onChangeAppState)

);

return (
<HasAppStateContext.Provider value={true}>
<AppStoreContext.Provider value={store}>
<MailboxProvider>
<VoiceProvider>{children}</VoiceProvider>
</MailboxProvider>
</AppStoreContext.Provider>
</HasAppStateContext.Provider>
);

<

ER HasAppStateContext MBREBERI — MRIWNWIEIEH Provider, NMHLTEIR, B LIRS

17.4 React Compiler —— _c() B5f Memoization

17.4.1 fmiEsdfmti ot

Claude Code 7T React Compiler (815 React Forget), M#RiF/EH AppState.tsx mILAERE
& B H e K AHIE :

import { ¢ as _c } from "react/compiler-runtime";

export function AppStateProvider(t@) {
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const $ = _c(13); // 5B 13 NEFEA
const { children, initialState, onChangeAppState } = t0;

// ¥&fI 0-2: createStore IJ KJ memoization
let t1;
if ($[e] !== initialState || $[1] !== onChangeAppState) {
tl = () => createStore(initialState ?? getDefaultAppState(),
onChangeAppState) ;
$[0] = initialState;

$[1] = onChangeAppState;
$02] = t1;

} else {
t1 = $[2];

// t&GI 8-9: JSX children Y memoization
let t5;
if ($[8] !== children) {
t5 = <MailboxProvider><VoiceProvider>{children}</VoiceProvider></
MailboxProvider>;
$[8]
$[9] =
} else {
t5 = $

children;
t5;

[9];

// (I 10-12: %% Provider #iHJ memoization
let t6;
if ($[10] '== store || $[11] !== t5) {
t6 = <HasAppStateContext.Provider value={true}>
<AppStoreContext.Provider value={store}>{t5}</
AppStoreContext.Provider>
</HasAppStateContext.Provider>;
$[10] = store;
$[11] t5;
$[12] t6;
} else {
t6 = $[12];

by

return t6;

272
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17.4.2 _c() O T{ENNHI

273

_cln) RESEE react/compiler—runtine | BEEAM Fiber EHE—TEEA/NIEEFZHE, 5
RBRE, WIFRERNABRETNERPNESEN, AETUNERTE. XERTFESN

useMemo , BELATAE:

FileStateCache

LRU Cache
T AHFIEREY HE R max=100 entries
maxSize=25MB

file_a.ts
3KB, t=100

file_b.py
15KB, t=95

INZE &R KA

file_c.md
1KB, t=80

[§] 62 diagram
£ Claude Code fURBER, JLFRH - tsx AHEEZ

REPL £, XEWREFRELFEFoMMA uselleno /useCallback,

.

BRAE

i¥ React Compiler £ME, £13F 5000 1789

17.5 X{IRESLETZ — FileStateCache LRU SEEg

17.5.1 E£{FEM

FileStateCache 2 Claude Code BT ERBIEBR X4 A B W £

src/utils/fileStateCache. ts :

ﬁ/?\/)b,

fWixaz B n)5TA.

E X #
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export type FileState = {
content: string
timestamp: number
offset: number | undefined
limit: number | undefined
isPartialView?: boolean // 5 #EERIC

export const READ_FILE_STATE_CACHE_SIZE = 100
const DEFAULT_MAX_CACHE_SIZE_BYTES = 25 * 1024 * 1024 // 25MB

export class FileStateCache {
private cache: LRUCache<string, FileState>

constructor(maxEntries: number, maxSizeBytes: number) {
this.cache = new LRUCache<string, FileState>({
max: maxEntries,
maxSize: maxSizeBytes,
sizeCalculation: value => Math.max(1, Buffer.bytelLength(value.content)),

1)

get(key: string): FileState | undefined {
return this.cache.get(normalize(key))

set(key: string, value: FileState): this {
this.cache.set(normalize(key), value)
return this

}

7f coa

17.5.2 IR EIRE HRHE

FileStateCache KR T XEE R LRU JKR RS :

1. ZBEERR (nax: 100): {FZEF 100 DXXHAPRE

2. BR/PDLEPR (maxSize: 25MB): ZEEABHNESFHHAET 25MB

sizeCalculation [O)ifl{&f Buffer.bytelLength(value.content) HEBEMEZENZIFRATES
. Math.max(1, ...) RREXHESEEZED> 1 FHORS, BERRTHER.

graph LR
subgraph "FileStateCache"
LRU[LRU Cache<br/>max=100 entries<br/>maxSize=25MB]



LRU —-—> E1[file_a.ts<br/>3KB, t=100]
LRU ——> E2[file_b.py<br/>15KB, t=95]
LRU ——> E3[file_c.md<br/>1KB, t=80]
LRU ——> E4[...<br/>E%%H]

end

New [F3XfFiEER] ——> |#BHR$I| LRU
LRU ——> |BEFARM| Evict [(BHAE]

17.5.3 B12)3—1t
Fig 1518 1'E%BLL normalize(key) IEERETIH—, KA T —MALMBEEHY T

B X4 FIRE B R R B2 5| A :

GiE|

// UTBRERRRER—-NXH, BFFELRE
cache.get('/home/user/project/./src/../src/main.ts")
cache.get('/home/user/project/src/main.ts")

// normalize() WERENIWFHE—NEFRE

17.5.4 isPartialView #xic
isPartialView FEAFCT “BPOME"KE — HXEEIBNEAN (20 CLAUDE.md) HANETZ,

BIIFEANABTZILIE (K& HTML 3ER. HErs) RgER true , LAY Edit/Write TEHMWRERS
HITE R Read R1E, AREBEEBITEASEHHRITEN,

17.5.5 EEFSH
mergefileStateCaches M TEFNEENERSH, BFLEnsHs:

export function mergeFileStateCaches(
first: FileStateCache,
second: FileStateCache,
): FileStateCache {
const merged = cloneFileStateCache(first)
for (const [filePath, fileState]l of second.entries()) {
const existing = merged.get(filePath)

if (lexisting || fileState.timestamp > existing.timestamp) {
merged.set(filePath, fileState)
}
}
return merged

HAPBEY —-resune MMEREN, FESHMENETFS SAIRERF. INEBLRHERT “FeEE
BL”, XEXHIEERIEZERIMNMENNEXER,
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17.6 JREZEEIEA —— onChangeAppState

17.6.1 £ EIEFALIE

src/state/onChangeAppState.ts SLIMTRSTEWEIERZRS., BfER createStore Ry
onChange [EIFEN, EERINEEMANKIER:

export function onChangeAppState({
newState,
oldState,
Fr {
newState: AppState
oldState: AppState
A
// BREXETE > @M CCR 1 SDK
const prevMode = oldState.toolPermissionContext.mode
const newMode = newState.toolPermissionContext.mode
if (prevMode !== newMode) {
const prevExternal = toExternalPermissionMode(prevMode)
const newExternal = toExternalPermissionMode(newMode)
if (prevExternal !== newExternal) {
notifySessionMetadataChanged({
permission_mode: newExternal,
1)
¥

notifyPermissionModeChanged(newMode)

/] BETE - HA{LF settings

if (newState.mainLoopModel !== oldState.mainLoopModel) {
if (newState.mainLoopModel === null) {
updateSettingsForSource('userSettings', { model: undefined })
} else {
updateSettingsForSource('userSettings', { model: newState.mainLoopModel })
}
¥

// verbose - #A{tF| globalConfig
if (newState.verbose !== oldState.verbose) {
saveGlobalConfig(current => ({ ...current, verbose: newState.verbose }))

// settings TE - BRINEEF
if (newState.settings !== oldState.settings) {
clearApiKeyHelperCache()
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clearAwsCredentialsCache()

clearGepCredentialsCache()

if (newState.settings.env !== oldState.settings.env) {
applyConfigEnvironmentVariables()

¥

17.6.2 “BA—IRAME =" ER

REBEBERNNREXR L HIRALNEE ., 28, REXTEET 8 MALNSHEREE
(Shift+Tab 1&#F. ExitPlanMode XJiEHE, /plan &<, rewind ), (ERA 2 MNKZIEMHBA T CCR
(Claude Code Remote) , 1§[EI#F1B4EFREE] onChangeAppState fg, {EAMEUNPRIEINAY setState
AR EmMABEH, FABN:
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Eeiingt]

ms

g-1

ms

g-2

ms

g-3

ms

g-4

ms!

g-5

JSONL XFHHTE R

ms

g-1

parentUuid: null

ms

g-2

parentUuid: msg-1

ms

g-3

parentUuid: msg-2

msg-4
parentUuid: msg-3

sidechain-1
parentUuid: msg-3

msg-5 % leaf
parentUuid: msg-4

63 diagram
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IREIRTS

17.7.1 SEREIEFRER
src/state/selectors.ts EXT M AppState JRAETTEIRSHIZE K 2K :

export function getViewedTeammateTask(
appState: Pick<AppState, 'viewingAgentTaskId' | 'tasks'>,
): InProcessTeammateTaskState | undefined {
const { viewingAgentTaskId, tasks } = appState
if (!viewingAgentTaskId) return undefined
const task = tasks[viewingAgentTaskId]
if (!task || !'isInProcessTeammateTask(task)) return undefined
return task

export type ActiveAgentForInput =
| { type: 'leader' }
| { type: 'viewed'; task: InProcessTeammateTaskState }
| { type: 'named_agent'; task: LocalAgentTaskState }

export function getActiveAgentForInput(appState: AppState): ActiveAgentForInput {
const viewedTask = getViewedTeammateTask(appState)
if (viewedTask) return { type: 'viewed', task: viewedTask }

const { viewingAgentTaskId, tasks } = appState
if (viewingAgentTaskId) {
const task = tasks[viewingAgentTaskId]
if (task?.type === 'local_agent') return { type: 'named_agent', task }

return { type: 'leader' }

WEIRER(EA Pick<AppState, ...> BWFERAEFRER, X
REUBIORTTA, MR ERIE5EL AppState.

RENG

Claude Code HPRSEBARRRR T —M“REEX T HHE, 34 178 createStore BHRT
Redux KIEAF1TMURS, onChangeAppState FIRIERRY diff LEARSCI T DR SLNEIERS—EIE,
FileStateCache BSR4 LRU REBTERFREMINEEEREZ BEG THEYITE,



React Compiler FISINEZR “FaIitt" X—FRELERBTEBMN. H—1 5000 17#) REPL
HHHTEFE Y, BAIER T RIFSFMHBITRIARNE.

T—ERMERNEERES 4% — S3EHEBY EFXEOR, Claude Code a1fal{fif 4t IR
X—RA MR



F 18 5: RIEFERE5 LY

=

‘REESHEBEN ETXEORERN, ERFNIERELEN. NEAEBRFEIHNLR, =
Agent TiZR9ROvHkbk . ~

H—PFHAES Claude Code FETEFUNY, WIEH L ATREFRREIE1 1 Token, —EBHERIA
EFTFXEORS, MBETESLE, Claude Code B —ERZHNSIEEBARBRX—E@ — H
N E. SEMEHE. RBXELTX, HESENMELINSE. AERRAZI—HNE
TEH.

18.1 £iEIF A —— Transcript #l#l

18.1.1 JSONL BHEHE
Claude Code 858 E LA JSON Lines #&0IBINBE NEE X, BIFTIBRY Transcript X4, X&—

MRIEMA B EESH:

~/.claude/projects/<project—-hash>/sessions/<session-id>.jsonl

BRHBRE—1T JSON, EE2HERNSA. UUID, NEEMHEREIA, RSN E/LTEENTIZME:

RE: REMEA, BMfEREHREASRACHEE
gig: parentluid FERIZAHESE, XFIXRE
BN TREEEITXH

18.1.2 &iFHEE
M JSONL XHREEBER, RATESE YA, loadlessagesFronJsonlPath ST T IX—iB45:

// src/utils/conversationRecovery.ts

export async function loadMessagesFromJsonlPath(path: string): Promise<{
messages: SerializedMessagel]
sessionId: UUID | undefined

o

const { messages: byUuid, leafUuids } = await loadTranscriptFile(path)
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// REIERFAIFEMISE AT

let tip: ... | null = null

let tipTs = 0

for (const m of byUuid.values()) {
if (m.isSidechain || !leafUuids.has(m.uuid)) continue
const ts = new Date(m.timestamp).getTime()
if (ts > tipTs) { tipTs = ts; tip = m }

}

if ('tip) return { messages: [], sessionId: undefined }

// MM S B ST R
const chain = buildConversationChain(byUuid, tip)
return {

messages: removeExtraFields(chain),

sessionld: tip.sessionId as UUID | undefined,

b
b
ETXEO WAL T BH&EO WEERX BESEEE
200,000 tokens -20,000 180,000 -13,000 167,000 tokens

64 diagram

leafUuids ZATERBWEMBESSIAN parent 1§ UUID &£& — BIHERIRIF. RIIAERHN
FMEHTHRIENER, @LEMEREREHE.

18.2 B&ESE —— Token &R SEHES

18.2.1 [HEITE
EEHERZOSRERN, H3E Token MEIEIR F TXEOMRSIN, RABDMEER:

// src/services/compact/autoCompact.ts

export const AUTOCOMPACT_BUFFER_TOKENS = 13_000
export const WARNING_THRESHOLD_BUFFER_TOKENS = 20_000
const MAX_OUTPUT_TOKENS_FOR_SUMMARY = 20_000

export function getEffectiveContextWindowSize(model: string): number {
const reservedTokensForSummary = Math.min(
getMaxOutputTokensForModel(model),
MAX_OUTPUT_TOKENS_FOR_SUMMARY,
)
let contextWindow = getContextWindowForModel(model, getSdkBetas())
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return contextWindow — reservedTokensForSummary

export function getAutoCompactThreshold(model: string): number {
const effectiveContextWindow = getEffectiveContextWindowSize(model)
return effectiveContextWindow — AUTOCOMPACT_BUFFER_TOKENS

FIF— 200K E FXEOMER, HETRmT:

283
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Token 8 FH{E

Session Memory

E4EPIF?

Session Memory [£43

ETIRERE
EREEESR
R Fork Agent 4 RiFE
R,
45T BHRE < 3

TR ERARA
LR

65 diagram
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18.2.2 EHERF I
shouldAutoCompact [RERSCIN T EZRMREIBE, B2 NBIAST DRI MISEFF£:

export async function shouldAutoCompact (
messages: Messagell,
model: string,
querySource?: QuerySource,
snipTokensFreed = 0,
): Promise<boolean> {
// 1#JA<F3: compact #1 session_memory EHBEANMERS
if (querySource === 'session_memory' || querySource === 'compact') {
return false

if (!isAutoCompactEnabled()) return false

const tokenCount = tokenCountWithEstimation(messages) — snipTokensFreed
const threshold = getAutoCompactThreshold(model)

const { isAboveAutoCompactThreshold } = calculateTokenWarningState(
tokenCount, model,

return isAboveAutoCompactThreshold

18.2.3 MRS ER
— ANFETEH TARYR S 2 A IR BT RS 25 -

const MAX_CONSECUTIVE_AUTOCOMPACT_FAILURES = 3

export async function autoCompactIfNeeded(
messages: Messagell,
toolUseContext: ToolUseContext,
cacheSafeParams: CacheSafeParams,
querySource?: QuerySource,
tracking?: AutoCompactTrackingState,
): Promise<{ wasCompacted: boolean; consecutiveFailures?: number }> {
// BRERER  EERK 3 REFLESR
if |
tracking?.consecutiveFailures !== undefined &&
tracking.consecutiveFailures >= MAX_CONSECUTIVE_AUTOCOMPACT_FAILURES
) {

return { wasCompacted: false }



/]

ERDS|HTEXIAEIE — “BQ 2026-03-10: 1,279 sessions had 50+ consecutive failures (up
to 3,272)”, IREATEIS B UTIRER 2 Bl, RERIEE L TXAIMENSTREIRESE, RFEL 250K API
TA/X. WESRRERN 3 RGE, XLERFERIER.

18.2.4 [E48 1T
SERRREMRITFE D N ERS, RIS R :

flowchart TD
Start[Token #BiI@H{E] -—> SM{Session Memory<br/>[E4&7] F?}
SM ——>|&| SMCompact[Session Memory E4E<br/>ETFIBERHE]
SM ——>|&| Legacy [fs5e2ESE<br/>Fork Agent £REE]
SMCompact -—>|mkZh| Done [E4E5ER ]
SMCompact ——>|%M| Legacy
Legacy ——>|pkIh| Done
Legacy ——>|%kM| Retry{ZEiXx# < 3?7}
Retry —>|&| Legacy
Retry ——>|%&| CircuitBreak [Hig&gsft&<br/>fE 1k 2]

18.3 Snip [E4& —— HISTORY_SNIP 4F14

18.3.1 MicroCompact 1l
EE £8EE 2, Claude Code =it —MERENEREH R
FR Snip:

MicroCompact (fE%E), X

// src/services/compact/microCompact.ts
const COMPACTABLE_TOOLS = new Set<string>([
FILE_READ_TOOL_NAME,
.« .SHELL_TOOL_NAMES,
GREP_TOOL_NAME,
GLOB_TOOL_NAME,
WEB_SEARCH_TOOL_NAME,
WEB_FETCH_TOOL_NAME,
FILE_EDIT_TOOL_NAME,
FILE_WRITE_TOOL_NAME,
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MicroCompact BJ#%/0BREE  TZTRFANRERL (XHEARAT. it #RER) SFEAE
Token, BERLSIEFREABTE. RAF LUK IX L BB RVERAIEEIRIC, FIK Token (I
RERFEIEN,

18.3.2 (&) 4 E R £ 48 R ER
MicroCompact KBE T (E/MECE :

export type TimeBasedMCConfig = {

minTokens: number // BINE4 Token BfE
minTextBlockMessages: number // {#ZG/INIAEESR
maxTokens: number // mKRIRE Token #

}

# =M T B % L M oA B M F 4 . TINE BASED MC_CLEARED MESSAGE  #5 iE
('[0ld tool result content cleared]’ ) BBUERINAR, IERMEZUESEASESHK
E%IEO

18.3.3 B MIE%E
SIFREREAAY CACHED_MICROCOMPACT 454, RAEIF T — 1 ERMANIRGS:

let cachedMCModule: typeof import('./cachedMicrocompact.js') | null = null

let cachedMCState: import('./cachedMicrocompact.js').CachedMCState | null = null
let pendingCacheEdits: import('./cachedMicrocompact.js').CacheEditsBlock | null =
null

REERET feature() RHEITRMAME — EINBAEFR, BHIRRIBIENIDER, BRAKRE
RBRBEENT@RE.

18.4 E48iB5R —— compact_boundary #Fit

18.4.1 CompactBoundary ;&
ERNEREELEERPINC—NEMAAR, SystemCompactBoundarylessage ZEEIFIETIX

_E/\J'_'\:

// ¥HBH types/message.ts
export type SystemCompactBoundaryMessage = {
type: 'system'
isCompactBoundary: true
// TERIEEETEHIE
preservedSegment?: {
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anchorUuid: UUID
headUuid: UUID
tailUuid: UUID

18.4.2 JHE D4 API 3785
EREFTBEEISE SR AP BRHE, RIRERSHIRLLE:

// src/services/compact/grouping.ts

export function groupMessagesByApiRound(messages: Messagel[]): Messagel[l[] {
const groups: Messagel[l[] = []
let current: Messagel]l = []
let lastAssistantId: string | undefined

for (const msg of messages) {

if
msg.type === 'assistant' &&
msg.message.id !== lastAssistantId &&
current.length > @

) {

groups.push(current)
current = [msg]

} else {
current.push(msg)

}
if (msg.type === 'assistant') {
lastAssistantId = msg.message.id
}
}

if (current.length > @) groups.push(current)
return groups

SS4ALA“HiEY assistant INEIFFIA” HSR, B—4 APl MAFFIISEE (IRR SRS HER)
B nessage. id NG — BIIHZE— 1D, EEABANG—A.

K .

|8]$E impo

66 diagram
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W43EWm§$m
AR EEE — 19 X Agent AERIIERE, IE Prompt ERAER = HEM LN B AL

// src/services/compact/prompt.ts
const BASE_COMPACT_PROMPT = “Your task is to create a detailed summary...

Your summary should include the following sections:

Primary Request and Intent
Key Technical Concepts
Files and Code Sections
Errors and fixes

Problem Solving

. ALl user messages

Pending Tasks

Current Work

Optional Next Step

O 00 N O Ul B WIN R

WEFER <analysis> F] <summary> XML FREEIE, <analysis> BEBINETEAR" REASW
formatCompactsummary () RE — ENGFEEENTRABERE (IERTBREBELYE), B4
[E£E3F1ERY Token,

18.4.4 PTL ZE|iX#L#
UERBBRAGBE I TYEON (FEEELRDIYLLER), RAET— T BRRSER:

export function truncateHeadForPTLRetry(
messages: Messagell,
ptlResponse: AssistantMessage,

): Messagell | null {
const groups = groupMessagesByApiRound(input)
if (groups.length < 2) return null

const tokenGap = getPromptToolLongTokenGap(ptlResponse)
let dropCount: number
if (tokenGap !== undefined) {
// RBHEFREBHRR
let acc = 0
dropCount = 0
for (const g of groups) {
acc += roughTokenCountEstimationForMessages(g)
dropCount++
if (acc >= tokenGap) break
}
} else {
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/! B EF 20% HIRZRR
dropCount = Math.max(1, Math.floor(groups.length * 0.2))
}

dropCount = Math.min(dropCount, groups.length — 1) // ZEAMRE—4H
return groups.slice(dropCount).flat()

RE— T AIRERREE"NRERE — SAPERRER TR EEN, EFRREN LTI RE
ToIER RS,

18.5 &i&IkE —— —resume I

18.5.1 IRE AN

loadConversationForResume BEIEMENSR—ANDO, ZIFZMWER:

// src/utils/conversationRecovery.ts

export async function loadConversationForResume(
source: string | LogOption | undefined,
sourceJsonlFile: string | undefined,

): Promise<{
messages: Messagel]
turnInterruptionState: TurnInterruptionState
fileHistorySnapshots?: FileHistorySnapshot[]
sessionId: UUID | undefined
agentName?: string
agentColor?: string

/] .. BESRETHIE

} | nulls {
// source === undefined: —--continue, MEFBFEHESIE
// source === string: —-resume <session-id>
// source === LogOption: EiNZHKHISIFEIE
// sourceJsonlFile: —-resume <path.jsonl>
}

18.5.2 RFFILS FREmQN
IR R R E RIS RN RIER T E PR R

export function deserializeMessagesWithInterruptDetection(
serializedMessages: Messagel],



): DeserializeResult {
// 1. sTi%|EhRMIFE
const migratedMessages = serializedMessages.map(migratelLegacyAttachmentTypes)

// 2. TIEKRMERE tool_use (BRaRIAIRERH
const filteredToolUses = filterUnresolvedToolUses(migratedMessages)

// 3. TEIMIZAT thinking-only HE
const filteredThinking = filterOrphanedThinkingOnlyMessages(filteredToolUses)

// 4. TERE=AM assistant JHR
const filteredMessages =
filterWhitespaceOnlyAssistantMessages(filteredThinking)

/7 5. WMPRERRES
const internalState = detectTurnInterruption(filteredMessages)

// 6. fF'HRET AL A" FETEY prompt"
if (internalState.kind === 'interrupted_turn') {
filteredMessages.push(/* synthetic "Continue from where you left off." x/)

return { messages: filteredMessages, turnInterruptionState }

flowchart TD
Raw [[Ef& JSONL ;EE] -—> Migrate [T#5IHARMIE]
Migrate ——> FilterTU[di&kER tool_use]
FilterTU -—> FilterThink [33i§#3 thinking]
FilterThink ——> FilterWS[idj&=H assistant]
FilterWS ——> Detect{#&illfHfEAI}

Detect ——>|&/ER tool_result| IT[interrupted_turn<br/>I E#iTiE*Ef]

Detect ——>|&/G2 user ;HB| IP[interrupted_prompt<br/>f P AR #EE ]
Detect —-—>|B®/ER assistant| None[Erlfi<br/>EHELER]

IT ——> Synthetic[i¥A "Continue from where you left off."]
IP ——> Ready [#&IXE]

None ——> Ready

Synthetic ——> Ready

18.5.3 &if T AL REN
—MRPHDRIERAIE — HRE—FHER tool_result i, FEHINXEE R EFENRE
R (40 Brief 23T SendUserMessage =&fa—%#), EEIENHRT:
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function isTerminalToolResult(
result: NormalizedUserMessage,
messages: NormalizedMessagell,
resultIdx: number,
): boolean {
// M tool_result H3ZEX tool_use_id
const block = content[0]
if (block?.type !== 'tool_result') return false
const toolUseld = block.tool_use_id

// BIHEHITE) tool_use
for (let i = resultIdx - 1; i >= 0; i—) {
const msg = messages[i]!

if (msg.type !== 'assistant') continue
for (const b of msg.message.content) {
if (b.type === 'tool_use' && b.id === toolUseld) {
// Brief #EXAMAKIKRTE
return (
b.name === BRIEF_TOOL_NAME ||
b.name === LEGACY_BRIEF_TOOL_NAME | |
b.name === SEND_USER_FILE_TOOL_NAME
)
}

}

return false

18.5.4 HEEIREIIRE
RS, ZEET /skill MBMNRERSEES., MENEEMEEPERBEERS:

export function restoreSkillStateFromMessages(messages: Message[]): void {
for (const message of messages) {
if (message.type !== 'attachment') continue
if (message.attachment.type === 'invoked_skills') {
for (const skill of message.attachment.skills) {
if (skill.name && skill.path && skill.content) {
addInvokedSkill(skill.name, skill.path, skill.content, null)

}

}
if (message.attachment.type === 'skill_listing') {
suppressNextSkillListing() // BW&GEESEAKEETIR
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18.5.5 Session Memory E4E
Session Memory £—FSI IS BEFRI, SEANLSBERTR, TELEHTIRNEEs
FP—DNEIFID R

// src/services/compact/sessionMemoryCompact.ts
export const DEFAULT_SM_COMPACT_CONFIG: SessionMemoryCompactConfig = {

minTokens: 10_000, // FEHEREMREE 10K tokens
minTextBlockMessages: 5, // ZEAMFEE 5 FHXANER
maxTokens: 40_000, /! EBRREZHRE 40K tokens

b

3 Session Memory [X4EFIRRY, EMATELRERENT, MBETREREELINN, TFEBRE

MDEETXE,

18.6 E4E/GM L TXEE

18.6.1 Post—-Compact ;& 213i#
ERTRE, BEMEMIERIIR:

export function buildPostCompactMessages(result: CompactionResult): Messagel] {
return [
result.boundaryMarker, // compact_boundary #rig
..result.summaryMessages, // WZEHE
...(result.messagesToKeep ?? [1), // {®RBHHEEGER
..result.attachments, // EFEARIF G
..result.hookResults, /] RIEHFER

IFZEXEE: boundary fRicHERAl (MAXE—TERAMER), HEREHRE (RHLETX), &
BrUHRREHERES, REEEFEANNKMMG (MCP 8<%, KEEFIRSE).

18.6.2 HER 1L

[RIBHERES <analysis> ] <summary> 5%, ERELAFZE], formatCompactSummary &
EIEAST:



export function formatCompactSummary(summary: string): string {
let formattedSummary = summary
// HEAIFES (ATRABERENER)
formattedSummary = formattedSummary.replace(
/<analysis>[\s\S]*?<\/analysis>/, "'
)
// & <summary> FREFE A AHERIIRE
const summaryMatch = formattedSummary.match(/<summary>([\s\S]*?)<\/summary>/)
if (summaryMatch) {
formattedSummary = formattedSummary.replace(
/<summary>[\s\S]*?<\/summary>/,
“Summary:\n${summaryMatch[1].trim()}"

}

return formattedSummary.trim()

AENGE

REEESESEE Claude Code RIAIL“TIERE"RIEIRZ—, M JSONL 8 AEEMRIER R
£, EIET Token HEMNBNEREMA, MR AP BRNZEHAHER PTL BREIR, MAETHNL
FEEREBIRERTSHERSEME — S8—THTHERRAEINAFER.
HTEREE NS I AL EEF MK, —1T 1f (consecutiveFailures == 3) WERAE, BT BQ %
B 1,279 MRERIENNER, HIRTEX 250K XREN AP AR, XMEEUER T2HHETE,
T—EHTEHEA Claude Code NAREE — BEMAERIFEFIET— 1 7TEH React A,



& 19 &E: React + Ink &ig Ul

“WE 1% Claude Code 22— React N AR,
TEERBFAEN TR DOM, MEKIEFRFER, ”

XAt — BEENZE—1 React A, R

Claude Code it 7T — N ABBRZEMIRER . {FH React M Ink IERELRIFETHETENAFRRHE., X
BIREHM. MAEXEHR. Hooks, Context, EHl DOM diff —— FiE React £SHIBEEBHH A

TRBHR, AEERNETGX—22i8 T (ERE,
19.1 Ink }EZE £ R1F 51T React HYFRIE

19.1.1 %

Ink T

ZRMMR T

NE React SB#ZKRIFAIHELE, Claude Code NMYEART Ink, EIFE
src/ink/ BERBETREMN Ink 2N, MIEERIIMNEMREISIN

src/ink/

— ink.tsx # Ink X2 - ERBEFRZD

— reconciler.ts # React Reconciler BENKH
— dom.ts # &% DOM HEENY

— renderer.ts # MEFE

— output.ts # WHEMR

— screen.ts # BRFFIER

— optimizer.ts # WKL

— selection.ts # NEEEFERE

— focus.ts # HERER

— components/ # BER4AM (Box, Text, ScrollBox...)
— hooks/ # BTN Hooks

— events/ # BHRE

— layout/ # Yoga fiE5I%E#EO

— termio/ # ANSI £i% 1/0

L— termio.ts # ANSI fEHrgRAD

HITTREEH —
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19.1.2 JEREL

React JSX React Reconciler Ink DOM Yoga Layout renderNodeToOutput Screen L8175 Diff ANSI @
AR Fiber 4 diff TR Flexbox i+5 BT R TR RNERT KIRE R

67 diagram
BB E L I AELE N T ZRANERIRAZ
U Ink £&ii

HTML DOM  Ink DOM ( DOMElement , TextNode )

CSS Layout Yoga Flexbox
Paint renderNodeToOutput
Compositing Screen FRIFEFE
Display ANSI escape sequences

19.1.3 Ink £
src/ink/ink.tsx FARg Ink ERBERMBEIAZLO ., BIFER react-reconciler Bl Fiber £,
T RAII RIS T BRI RI L%

// src/ink/ink.tsx
import createReconciler from 'react-reconciler'
import { ConcurrentRoot } from 'react-reconciler/constants.js'

// 1M Concurrent Mode fIJi# Reconciler
const reconciler = createReconciler({
// React Reconciler BEEE
createlnstance,
createTextInstance,
appendChildToContainer,
appendChild,
removeChild,
commitUpdate,
// ... 30+ FHIESI
1)

// miEkE: EiAZy 16ms (60fps)
import { FRAME_INTERVAL_MS } from './constants.js'

¥t A ConcurrentRoot TIE LegacyRoot | XEkE React BIH KIS (Suspense.
startTransition, useDeferredValue) & xR+, REPL B KEFRAT usebeferredValue
SRIEIRIEX BEEF
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19.1.4 Alt-Screen 1&E=X
Claude Code IZ1TERIGHNEZARESE (Alt-Screen) H1, XE—MMRiHiE, AFEFHERINES

ZX, BHNEHRERIBAS:

// Alt-screen T, FIRBLARIN (FERABTEXREREMNIE)
const ALT_SCREEN_ANCHOR_CURSOR = Object.freeze({

X: 0,

y: 0,

visible: false

1)

#HAN/IBL Alt-Screen 1&id DEC FAB RN FF =

// src/ink/termio/dec.ts
export const ENTER_ALT_SCREEN = '\x1b[?1049h'
export const EXIT_ALT_SCREEN = '\x1b[?10491'

19.2 Yoga % /5 Flexbox 7E42ImANIEHED

19.2.1 Yoga #/F5| 2
Yoga & Facebook FFRHIEETF & Flexbox #/H5|%, H¥IAT React Native, Claude Code ¥$H%

#H WASM ASEREIRImERT . 817 Box AENN— Yoga HR:

// src/ink/reconciler.ts
function applyProp(node: DOMElement, key: string, value: unknown): void {
if (key === 'style') {
setStyle(node, value as Styles)
if (node.yogaNode) {
applyStyles(node.yogaNode, value as Styles)
}
return
}
Jl aoo

19.2.2 #&i#% Flexbox 5k
£21% Flexbox 5 Web Flexbox BX@=5%:
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& e Web Flexbox
SRR e
BH5/17 R
18 Cszzﬁ 25 FREER
BRAER T IR

68 diagram

Kisp— 1N "FR RN MERET. CIKFR (RPAH) SiE 2 7IRE, XIEREITERLITITH
QI8 . src/ink/stringWidth.ts F] src/ink/line-width-cache.ts E|J4 HBIX—[a)E,

19.2.3 Yoga T4 dp EHA

// BIET SRSER Yoga TR

const createNode = (tagName: ElementNames): DOMElement => {
const node = { /* ... x/ }
node.yogaNode = Yoga.Node.create()
return node

// BB SRR WASM ATF

const cleanupYogaNode = (node: DOMElement | TextNode): void => {
const yogaNode = node.yogaNode
if (yogaNode) {
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yogaNode.unsetMeasureFunc()

clearYogaNodeReferences (node)

yogaNode. freeRecursive() // K WASM ATF
}

299

R freeRecursive() B — Yoga P RFAET WASM ATFEH, A% JavaScript GC EIE, W)
MFohIF, clearYogaNodeReferences TERFINALAEMRFIESIA, BHLEMABEFRIREFRTE

BB WASM RZ,

19.3 AR R — 340+ AHFIRITO B

19.3.1 ‘A B IR
Claude Code WAEHBEDA=1F

Layer 3: WE4AH (340+)

Layer 2: Rt RTAMH

/—‘M

design-system/

Textinput

69 diagram

19.3.2 Ink Ef4AH
src/ink/components/ FRRYERHBHEHZEAD Ul BOHERER:

Box — Rigrpy <div> | i Flexbox HH:

// src/ink/components/Box. tsx

// ZFEFHEXEMEDE

// flexDirection, alignItems, justifyContent,
// width, height, minWidth, minHeight, maxWidth,
// padding, margin, borderStyle, overflow

AR). RNk, BINRREMH:

RMER, XELI Ul ARERMNAHZ—,

Layer 1: Ink R (15)

ERELEEBM (ERERIN
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// src/ink/components/ScrollBox.tsx

export type ScrollBoxHandle = {
scrollTo: (offset: number) => void
scrollToBottom: () => void
getScrollTop: () => number
getContentHeight: () => number

Text — KIFPNIXAT R, SIFEE. MNE. FUE. TR, 8HEEER.

19.3.3 M\ SS4RHFEFE
src/components/ BEEE 340+ MNISHAHE, BETNANS I INEE

71| &AL

A Promptinput, Textinput, VimTextinput
HE Messages, MessageRow, VirtualMessageList
PR PermissionRequest, TrustDialog

Diff StructuredDiff, FileEditToolDiff

MCP MCPServerApprovalDialog

Agent  CoordinatorAgentStatus, TeammateViewHeader

®XE Settings, ModelPicker, ThemePicker
(g HighlightedCode, Markdown

19.3.4 VirtualMessagelList E#ITIR
SHEFREEREMIIRMMAMEE, BRI XIFRNER

// src/components/VirtualMessagelList.tsx
export type JumpHandle = {
jumpToIndex: (i: number) => void
setSearchQuery: (q: string) => void
nextMatch: () => void
prevMatch: () => void
setAnchor: () => void

300

RERFIREFERSSNS, ¥ / BFN 0 /N BkEE — X205 Vim IREEDR, Weaklap A

TEEFSFHBNEREXS (NBiRE), BREEE.
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19.4.1 40 E L=
Claude Code LM T —EXENRMTRE, TiFHTURM. AFEENASE:

src/keybindings/

— defaultBindings.ts # BINBHE

|— KeybindingContext.tsx # React Context
— KeybindingProviderSetup.tsx # Provider i&&
— loadUserBindings.ts # APBEXNE

— match.ts # RBTEREE
— parser.ts # HEFIIRRT
— reservedShortcuts.ts # FAIBEEMHRIERE
— resolver.ts # SEMMR

— schema. ts # B Schema
— shortcutFormat.ts # BTHERN

— template.ts # BIR5IZE

— useKeybinding.ts # Hook API

— useShortcutDisplay.ts # HREBGERER
L— validate.ts # EBWIE

19.4.2 F XD E
WAHTER X (Context) A4, RREIM Ul RSEERRIMNSESE:

// src/keybindings/defaultBindings.ts
export const DEFAULT_BINDINGS: KeybindingBlock[] = [

{
context: 'Global',
bindings: {
‘ctrl+c': 'app:interrupt’,
‘ctrl+d': 'app:exit’',
'ctri+1': 'app:redraw',
‘ctrl+t': 'app:toggleTodos',
‘ctrl+o': 'app:toggleTranscript’,
'ctri+r': 'history:search',
+
+
{

context: 'Chat’,
bindings: {
escape: 'chat:cancel',
‘ctrl+x ctrl+k': 'chat:killAgents', // ZH&%#E (chord)
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'shift+tab': 'chat:cycleMode',
'meta+p': 'chat:modelPicker"',
enter: 'chat:submit',

up: 'history:previous',

down: 'history:next',

'ctrl+_': 'chat:undo',
'ctrl+g': 'chat:externalEditor',
'ctrl+s': 'chat:stash',
+
+
{
context: 'Autocomplete’,
bindings: {
tab: 'autocomplete:accept',
escape: 'autocomplete:dismiss',
+
Iy

19.4.3 Chord ## (HE#F!)
SEE 'ctrlex ctriek': ‘chat:killAgents' —— X2 Emacs K4&H chord 8, EERIAFE

TRMEAEHE, TULE, REHP— chord RIZIAE:
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ChordWait

T -
(E#EHAT)

app:interrupt

ctrl+k 2 F — chat:killAgents

[ Execute ]

70 diagram

19.4.4 E&EHD
BATEES TR ENEE:

// Windows L ctrl+v 2XR&G#NE, A alt+v R
const IMAGE_PASTE_KEY = getPlatform() === 'windows' ? 'alt+v' : 'ctrl+v'

// Windows Terminal 7£;%%& VT mode B shift+tab ATk
const MODE_CYCLE_KEY = SUPPORTS_TERMINAL_VT_MODE ? 'shift+tab' : 'meta+m'

KBH5|BE T BRI Node.js/Bun lkAS (satisfies(process.versions.bun, '==1.2.23")),
RIS Kim R A 14 B RN RIIEER.

19.4.5 {REQRIEHE
HUCREEE (ctrisc | ctri+d) (FRABHONEREEOLNE, BERATRFES:
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// ctri+c # ctri+d {ERASERRIETEFEIRIRE0E,

// BIVEXBEXLE resolver RILIEKEIELT,

// BREEHAPEYFE — reservedShortcuts.ts "HAJISIE
// SERPE{EEXLRENERER.

‘ctrl+c': 'app:interrupt’,

‘ctri+d': 'app:exit’',

19.5 & 1/0 — HWREiRit

19.5.1 ANSI fiZtr23

304

src/ink/termio.ts SHT—P5EEA ANSI X FHIENTES, REKE ghostty. tmux §l iTerm2:

VESS
*x ANSI Parser Module

>k

* Key features:

* — Semantic output: produces structured actions, not string tokens
* — Streaming: can parse input incrementally via Parser class

* — Style tracking: maintains text style state across parse calls
* — Comprehensive: supports SGR, CSI, 0SC, ESC sequences

*/

// R&E:

const parser = new Parser()

const actions = parser.feed('\x1b[31mred\x1b[@m")

// => [{ type: 'text', graphemes: [...],

// style: { fg: { type: 'named', name: 'red' } } }]

19.5.2 CSI/OSC/DEC 5l
i 1/0 BIRFRTIREIAL:

src/ink/termio/

F— parser.ts  # EMRHKSN

— tokenize.ts # F¥HHA

— sgr.ts # Select Graphic Rendition (#ifa. #=zt)
— csi.ts # Control Sequence Introducer (}#x. &R)
— osc.ts # Operating System Command (#z3H. BIMEHR)
— dec.ts # DEC Private Mode (E#F. Alt-Screen)

— esc.ts # BA Escape &3l
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— ansi.ts # ANSI %2
L— types.ts # KEEN
KEEFIIRBI:
// src/ink/termio/csi.ts
export const CURSOR_HOME = '\x1b[H' // FERREE|RS
export const ERASE_SCREEN = '\x1b[2]' // BRERE

export function cursorMove(dx: number, dy: number): string {
// HEBAER SRS RS

// src/ink/termio/dec.ts
export const ENABLE_MOUSE_TRACKING = '\x1b[?1000h\x1b[?1003h\x1b[?1006h'
export const DISABLE_MOUSE_TRACKING = '\x1b[?10001\x1b[?10031\x1b[?10061"'

// src/ink/termio/osc.ts
export function setClipboard(data: string): string {
// 0SC 52 Fr3l, BHIEEALIHRTNGHR

19.5.3 Screen F{5E%F
src/ink/screen.ts M7 — 1T EHENERESE X, FHEXRM (Pool) MItANEDE:

// src/ink/screen.ts
export const CellWidth = { NARROW: 1, WIDE: 2 }

// FKitERNER GC

export const CharPool = /* ... *x/ // FREXNRM
export const StylePool = /% ... */ // EXIIRI
export const HyperlinkPool = /% ... %/ // #BHEiEXRt

export function createScreen(width: number, height: number): Screen {

/] BIBFHEERE

export function cellAt(screen: Screen, x: number, y: number): Cell {
// AR EMENFFEATT

19.5.4 ZR1timH

writeDiffToTerminal SCITRIRAVIEEEH — LERBIFMMAY Screen, REHZEHAIE S



graph LR
subgraph "Frame N"
F1["H e 1 1 0"]
F2["W o r 1 d"]
end

subgraph "Frame N+1"
Gl["H e 1 1 o"]
G2["C L a ud e"]
end

subgraph "Diff OQutput"
D1 [#%zhtREl (0,1)]
D2 [#itH "Claude"]
end

F1 — | &% G1
F2 —— |254k| D1
D1 ——> D2

XMEFHEMBRIHNARENXE, TETF Web JMERMNIEE DOM B, KRiEFER‘2RE
LTREREREBRITERNFRFS, SSBIRENAL, ZRHMRELEMERIE ANSI B3, &/
ftHbE.

19.5.5 Kitty 828X
Claude Code X#¥ Kitty SN, X2—MIMRLKIHT R, SR RBBHENES:

// src/ink/termio/csi.ts

export const ENABLE_KITTY_KEYBOARD = '\x1b[>1u'
export const DISABLE_KITTY_KEYBOARD = '\x1lb[<u'
export const ENABLE_MODIFY_OTHER_KEYS = '\x1b[>4;1m'
export const DISABLE_MODIFY_OTHER_KEYS = '\x1b[>4;0m'

Kitty hXFX D ctrisshiftef F ctrisf — ERAKIRPRIME R EBRRIZHIFN.
Claude Code FIRRX—BENSEM TEFZRVIREFR (20 cnd+shiftef BFERER).

RENG

React + Ink B9Z%im% Ul 22492 Claude Code HZE SIFTMAIIIANAR Z—, BIEFAT React RIAHEIE
RFERE & A LUER BT Bis —— NE23 DOM. Native View. EZEZFRIEE,



REETIRY Ink 1E2R (MARERIMNBIREER) 457 TETEMEHIN: M Yoga WASM RFEE
3| Kitty BEMINZ, MEFALIRBEZNREAFMNML. 340+ T SAGIMEDIRE, XA
2T mAR LG U, ME—TEFRNENA.

T—EHAMERE REPL A — X1 5000 TRIERAMNGALNE. LBRA. EFREHE. &
BRI IE,
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58 20 &: REPL X

“REPL —— Read-Eval-Print Loop, — 1 E{E R, £ Agent RFEHEEXN—TES
EE. WNRHE. #HNMIT. 2 Agent IEHE ZBNIE, 7

src/screens/REPL.tsx 2 Claude Code BIEFREAM, 5000+ ITHBEEHMAENMBEFRK
HEBENHE, ENMUXEB—T“BA-HLE"RE, MEETNANPIREERSR EEEEHER. L
BiAA. XRINE. RIERE. £ Agent tMAE/LFEMBZOINEE., AEEBMX—BEBRAHFNARES
5,

20.1 REPL A —— 5000 {TEHEINEH

20.1.1 EAD
REPL EHHSNIIREGHHE— R MRS, X1 200 TSN T BT 100 PR

// src/screens/REPL.tsx
import { ¢ as _c } from "react/compiler-runtime";
import { feature } from 'bun:bundle';

/] REEE
import { useAppState, useSetAppState, useAppStateStore } from '../state/
AppState.js';

// #LEIREIE
import { query } from '../query.js';

// HEAE

import { handleMessageFromStream, createUserMessage, createAssistantMessage,
isCompactBoundaryMessage, getMessagesAfterCompactBoundary } from '../

utils/messages.js';

// ILER%
import { getTools, assembleToolPool } from '../tools.js';
import useCanUseTool from '../hooks/useCanUseTool.js';



SRAIEfZ Claude Code SRS 309

/] WRRFES

import { applyPermissionUpdate, persistPermissionUpdate } from '../utils/
permissions/PermissionUpdate.js';

import { PermissionRequest } from '../components/permissions/
PermissionRequest.js';

/] SEEE
import { deserializeMessages } from '../utils/conversationRecovery.js';
import { partialCompactConversation } from '../services/compact/compact.js";

// % Agent

import { injectUserMessageToTeammate } from '../tasks/InProcessTeammateTask/
InProcessTeammateTask.js';

import { isLocalAgentTask, queuePendingMessage } from '../tasks/LocalAgentTask/
LocalAgentTask.js';

mmzm#%AE%ﬁﬁﬁﬁ
REPL A2fEM feature() BHITRESN, WRASEHERIIMIME:

// BEEK —— {1 VOICE_MODE %i4FF Brthnzk
const useVoiceIntegration = feature('VOICE_MODE"')
? require('../hooks/useVoiceIntegration.js').useVoiceIntegration
() => ({ stripTrailing: () => @, handleKeyEvent: () => {}, resetAnchor: () =>
{3 1)

// RN — {RAES(ant) 51
const useFrustrationDetection = "external" === 'ant'
? require('../components/FeedbackSurvey/
useFrustrationDetection.js').useFrustrationDetection
() => ({ state: 'closed', handleTranscriptSelect: () => {} });

// hiAREER
const getCoordinatorUserContext = feature('COORDINATOR_MODE")
? require('../coordinator/coordinatorMode.js').getCoordinatorUserContext

() == ({});

XFERBW 2 ETF: & feature('VOICE_MODE') 7EZRiIFRSH false B, A require 9
XHOHBR, EXBERIBAASHENTmE  BRNEEIREGT 7XRERE Y, BRAA TR EEKMEHIRT.

20.1.3 A5
REPL MBS AT AD BB A A T B &M
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71 diagram

20.2 #ALIE —— Promptinput A4t

20.2.1 MANAHER

src/components/Promptinput/ BREE 21 X4, ME—TTBHBMAFRE:

PromptInput/
— PromptInput.tsx
— PromptInputFooter.tsx

# EWAAH
# E#E (RNEREH. RIEERRET)

— PromptInputFooterLeftSide.tsx # &AM (KA. Token Zit)
— PromptInputFooterSuggestions.tsx # HZhhEEIL

— PromptInputHelpMenu.tsx # EBhyEe

— PromptInputModeIndicator.tsx # #z#5R%s (default/plan/auto)
— PromptInputQueuedCommands.tsx # HEBAMISSETR

|— PromptInputStashNotice.tsx

— ShimmeredInput.tsx
— inputModes.ts
— inputPaste.ts

— useMaybeTruncateInput.ts

# Stash 1R

# HEMITHIIR RH A
# WMNRXB5E

# FHEMGALER

# B AR

|— usePromptInputPlaceholder.ts # GHEIFXA

— useShowFastIconHint.ts
— useSwarmBanner. ts

— VoiceIndicator.tsx

L— utils.ts

20.2.2 MAER

# Fast BT
# Swarm iE(HEIE
# IEBIET

# TEEHK

Claude Code Z#FZMBAEL, SMEALZMANBEL:

// src/components/PromptInput/inputModes.ts

export function prependModeCharacterToInput/(

input: string,

mode: PromptInputMode,
): string {

// FNRERERATRAEFR

nnnnnnnnnnnnnnnnnn

|||||||||||
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// "1 —> bash X (EEHIT shell &%)
/7 # > ERERER
// EAhSEREIS

RN EHET Shift+Tab (8 Windows ERY Meta+M ) 1{If:

stateDiagram-v2
[x] ——> Default: Bz
Default ——> Plan: Shift+Tab
Plan ——> Auto: Shift+Tab
Auto ——> Default: Shift+Tab

Default: EXMRX (RWINTEER)
Plan: tXIEX ( RMXIFHIT)
Auto: BHIMRX (BINFFELIE)

20.2.3 WAESER
REPL #iF&<Mm®, X#% Up /Down FIRH CtriRr REEE:

// src/screens/REPL.tsx &\

import { addToHistory, removelLastFromHistory, expandPastedTextRefs,
parseReferences } from '../history.js';

import { useSearchInput } from '../hooks/useSearchInput.js"';

HistorySearchInput 4AHESZIMTE Bash iy Ctri+R H — AR RFLHIERLICE,
Enter JEFHEIICEIN,

20.2.4 Vim &3,
Claude Code W& 75224 Vim EXMARIESR ., RENENAE src/vim/types.ts :

export type VimState =
| { mode: 'INSERT'; insertedText: string }
| { mode: 'NORMAL'; command: CommandState }

export type CommandState =
| { type: 'idle' }
type: 'count'; digits: string }
type: ‘'operator'; op: Operator; count: number }
type: 'operatorCount'; op: Operator; count: number; digits: string }
type: 'operatorFind'; op: Operator; count: number; find: FindType }
type: 'operatorTextObj'; op: Operator; count: number; scope: TextObjScope }

S N e U e

type: 'find'; find: FindType; count: number }
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| { type: 'g'; count: number }
| { type: 'replace'; count: number }
| { type: 'indent'; dir: 's' | '<'; count: number }

NORMAL

motion ##

operator

operatorCount operatorFind operatorTextObj

i/alo/WA/O  Escape

INSERT

72 diagram

Vim # X X2 EH motion ( h/i/k/L/w/b/e/0/$) . operator ( d/c/y) . text object
(iw/aw/i"/al) # dot repeat ( - ), EEE—THAINEY mini-vim,

20.3 JHRIEHR — EBIFIERS Diff ajift

20.3.1 jHE KR
REPL FEERSIHRRE:

=
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// ¥H types/message.ts
export type RenderableMessage =

| UserMessage // BFR#@A
AssistantMessage // &L
ToolUseMessage // TEiFHA
ToolResultMessage // TE#R
AttachmentMessage // B¢ (CLAUDE.md. #:#e%)
SystemMessage /! RGHE
ProgressMessage // #HEEER

20.3.2 Diff aJfi1t
S RIEIRIEE RSN, Diff BREE:

src/components/
— diff/ # BR diff H&
— StructuredDiff.tsx # E diff A

— StructuredDiffList.tsx # diff FX
— FileEditToolDiff.tsx # FileEdit TH# diff BR
L — FileEditToolUpdatedMessage.tsx # EFHE

Diff JERM(EM HiohlightedCode HAHEHIEESR, ELRIRPEI TEM GitHub PR TIERY diff
IS

src/utils/auth.ts

function getApiKey() {

+ function getApiKey(): string {
const key = process.env.ANTHROPIC_API_KEY
- return key
+ if ('key) throw new Error('Missing API key')
+ return key

20.3.3 =i
BRINGN 2R EIARY, handleMessageFromStrean LMBEENRAIR, BEFFHEETIXK:

// REPL ®HIZEIfEMA
const result = await query(
messages,
systemPrompt,
tools,
// ... BB
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onMessage: (msg) => {
// B EEARIEEEH
setMessages(prev => handleMessageFromStream(prev, msg))
+
onToolUse: (toolUse) => {
// LEFRMEZIREE
+

20.3.4 JHBiEFRER
MessageSelector AERFAFEE Shift+Up SMMBLHBHITRE (RE. B, SH):

// src/components/MessageSelector.tsx

export function selectableUserMessagesFilter(msg: RenderableMessage): boolean {
// TIRHFEFHAFER
// #HEBR meta ;EE. compact summary, tool results %

export function messagesAfterAreOnlySynthetic(
messages: RenderableMessagell,
index: number,
): boolean {
// KEEPHEZRRERBEARHEE
// BATFHIEZERIL" ML ER"

20.4 TXERITIHHE R EABREFIA

20.4.1 PRI KIRIE
WIERNER(EA T AR, REPL EBEAEEEZEBALHIA. BEVRESERSIM RS S5E5MNES:
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Al Model Query Engine REPL Permission Classifier User
tool_use (e.g., BashTool)
onToolUse callback
IEREAN
alt [E&EX]
allow
< ................................
a7
4 ...............................
[FEEMIA]
needs_confirm
4 ................................
R PermissionRequest XiHFAE
Allow / Deny / Always Allow
AT / 1B
[4E4]
deny
‘ ................................
B4
4 ...............................
Al Model Query Engine REPL Permission Classifier User

73 diagram

20.4.2 ZBENRESF

£E1& 7T Claude.ai Bridge M1 T, NREIARMRBZ MEE:

/7 RURFIARTASRE:

// 1. ZAth#kis UI (PermissionRequest XiE1E )
// 2. Bridge (claude.ai MTiis)

// 3. Channel (Telegram ;i 25&58)

// 4. Hook (BEZMLEF)

// 5. Classifier (MRHHEBEIAK)

315

F—TINNAEE RS ZHN, EMEERIUE. X@d clain() HHSZER — XU HRARE

A RSFIEEE",

20.4.3 APREFIFFAM

FIF B9 BRIRE AT IMIF AL, B R & E HIMERRYIRE:

import { applyPermissionUpdate, persistPermissionUpdate }

from '../utils/permissions/PermissionUpdate.js"';
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// "Always Allow" i%IR

function handleAlwaysAllow(toolName: string, command: string) {
const update = { type: 'allow', tool: toolName, pattern: command }
applyPermissionUpdate(update, store.setState)
persistPermissionUpdate(update) // EA settings.json

}

20.5 THIRER — Vim EX, HSRER

20.5.1 R{FRRAIEREIR
REPL B =B R{FHAIERS:

// 1. ERRERE (REIERK)
<GlobalKeybindingHandlers />

// 2. ssniRERE (Chat ETX)
<CommandKeybindingHandlers />

// 3. BUHIEKRAEEZE (Escape #)
<CancelRequestHandler />

20.5.2 Transcript €%
AEEERZEN, REPL X5 Vim RigHIEEH:

// REPL.tsx FREYERR

// eslint-disable-next-1line custom-rules/prefer—-use-keybindings —-
// / nNEsc [ v ZGRFEBREERFRESLTXH,

// 5 ScrollKeybindingHandler ## g/G/j/k R

import { useInput } from '../ink.js';

/ — T ERRE
TS

e N — F—"TEC

0/ 6 — BRBEIFFK/ERE
J/ kK — ETFRE

e I

20.5.3 15 EIER
Stash, Ctrl+S BHFHENEE, ATFAPERNANELHNSEIRE:



'ctrl+s': 'chat:stash',

External Editor, Ctri+G g Ctri+X Ctri+E TRARGRRIBEIFEINBAN, XN TFREKIRTL
NERA:

import { openFileInExternalEditor } from '../utils/editor.js';

Image Paste, Ctri+V (3f Windows £ Alt+V) ¥EMEBINGARAEIE S :

[IMAGE_PASTE_KEY]: 'chat:imagePaste',

20.5.4 Token FE R %
REPL £8X7T Token fRiEIEIR:

import {
snapshotOutputTokensForTurn,
getCurrentTurnTokenBudget,
getTurnOutputTokens,
getBudgetContinuationCount,
getTotalInputTokens,
} from '../bootstrap/state.js';
import { parseTokenBudget } from '../utils/tokenBudget.js';

HSAPIRETHE Token FIER, REPL A8 THRAEREHNERITHEESBEME. XEEH
Agent BB ZENH.,

20.5.5 #EMMITER
REPL WIKBEM T #MMIT (Speculation) R4i:

import { ShimmeredInput } from '../components/PromptInput/ShimmeredInput.js"';

HAPBAN, RAFECLERETUAFPNEEHATRIT, Shinneredinput AN BRER
ENEI, FFR Tab 2%, XEROTRBRERNENE, EBERTED Agent IRIEFT.

20.6 EiFfEHF

20.6.1 #/IMELF
REPL WEWEAZENRAN O . AFPRZANE, BRRE:
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require() TEIB1THR
#2E AT, tools.ts
BRI

74  diagram

20.6.2 2R E £
REPL S AT AERBIE ~ HitRIE:

import { computeStandaloneAgentContext, restoreAgentFromSession,
restoreSessionStateFromLog, restoreWorktreeForResume,

exitRestoredWorktree } from '../utils/sessionRestore.js"';

REIFZEIE: MBEEHE. ERXHIRSERE. RE Agent LT (BFR. Bite) . k& worktree
JRZS. E1E session hooks,

RENG

5000 7#9 REPL #A{42 Claude Code HJ“ARH”, E;F{RE THRFPRE, ERED Agent REHYRE
HerpD, MBIAIEZTH ISR, MARIMEZIENMT, MSTEMEERIZ Agent BRH —— AR IXLE
hEEE— D EHHPRRIETT,

React Compiler BB &) memoization {5 X BBV AR SRGITM AR F L, featurel)
RHEESNER T ARSI ERIINBE, Vim B TEIRSHSSINMAI T 337 £ &KL
WREVEK

T—EHIVEM Ul BEEAEIIEER, RiY Claude Code HIMEBEM X 5RHEE



£ 21 5. et

‘T Agent AL, MEERNMXKFAPAHR, EXFRAE — 8—TIRER Token #ZH LR
Tt 7

Claude Code E{TEARINET, ERNEEENRS Web MABATE. ERAEEZEERERN
8, EREERTT Token HMNFFRIFHBHNRE., EFRREMALELNE, BESZHER AP
JERIED Token FAl. ABBRAMMAHT Claude Code HIMEAEM LS.

211 BEMA — FHITER + WihnE

21.1.1 Bootstrap A7
Claude Code HIBEIIRTSERBIIE src/bootstrap/state. ts i, XNXHFLE— M EBNT

B
// DO NOT ADD MORE STATE HERE - BE JUDICIOUS WITH GLOBAL STATE

XA EIRAXY £ BIRSHY BB BRI E S, Bootstrap JREEE:

type State = {
originalCwd: string
projectRoot: string
totalCostUSD: number
totalAPIDuration: number
totalAPIDurationWithoutRetries: number
totalToolDuration: number
turnHookDurationMs: number
turnToolDurationMs: number
turnClassifierDurationMs: number
startTime: number
lastInteractionTime: number
totalLinesAdded: number
totalLinesRemoved: number
modelUsage: { [modelName: stringl: ModelUsage }
mainLoopModelOverride: ModelSetting | undefined



/]

21.1.2 FEFASWHINH
Claude Code AEfERKM require() RETRE inport, SEMEIEMMMINE:

// AEZTETNE, REFZAME
const teammateUtils =

require('../utils/teammate.js') as typeof import('../utils/teammate.js"')

// feature() BIEEHIRIZMME

const proactiveModule = feature('PROACTIVE'")
? require('../proactive/index.js")
: null

IR KRB R

1. REHRT LR RMEMBPRRA WA AT
2. AFETHE — RO XPHNERREZEN HRAARE
3. ERIGHEE —— feature() ERFIKIE, BHOXM require WEEBIR

21.1.3 H{THR1L
SRR AR A LS B R FHAT AT, BIREBEMNE . APl key 30IE. GrowthBook HMEFF 41
BY A AR A 4T «

gantt

title Claude Code EzhAtiElZ
dateFormat X
axisFormat %L ms

section &1T

CLI SRR :al, 0, 10
BCiE SN ra2, after al, 20

section 17T

API Key I&iE :b1l, after a2, 50
GrowthBook #iER  :b2, after a2, 40
MCP BR&FiEix :b3, after a2, 60
ErE G IE :b4, after a2, 30

section B#
React #iix#; :cl, after b3, 30
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21.2 =174t —— Memoization + LRU Cache

21.2.1 =& Memoization {f&
Claude Code £ src/utils/memoize.ts FASCH]T ZMAE4FIERY memoization BREN, BMEIR

EIHERITS:
memoizeWithTTL — & TTL N5 iBEF

export function memoizeWithTTL<Args extends unknown[], Result>(
f: (...args: Args) => Result,
cacheLifetimeMs: number =5 *x 60 *x 1000,

): MemoizedFunction<Args, Result> {
const cache = new Map<string, CacheEntry<Result>>()

const memoized = (...args: Args): Result => {
const key = jsonStringify(args)
const cached = cache.get(key)
const now = Date.now()

// ET&EF  EETE

if (!cached) {
const value = f(...args)
cache.set(key, { value, timestamp: now, refreshing: false })
return value

// EFIHE: REHE FBERE
if (now — cached.timestamp > cacheLifetimeMs && !cached.refreshing) {
cached.refreshing = true
Promise.resolve().then(() => {
const newValue = f(...args)
if (cache.get(key) === cached) { // identity guard
cache.set(key, { value: newValue, timestamp: Date.now(), refreshing:
false })
¥
}).catch(e => {
logError(e)
if (cache.get(key) === cached) cache.delete(key)
})
return cached.value // MELR[EHE

return cache.get(key)!.value
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return memoized

b
Claude Code EEhAtiElZ
CLI SEET
BT
AP| Key IRiF
GrowthBook HEX
- I
MCP FR5E51ERE
b=
B
000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms 000 ms
75 diagram
XMRITHIEY 24T identity guard, HfEamFHTHES, WRBABAT cache.clear(),

WMEVREMERIE—TRE. EaRIFMTEME, cache.getlkey) === cached WMEMRRAZHRIE
RIRIFT S R B EMIVEFRE,

memoizeWithTTLAsync — FHERA
SHRAEI T — R BN inFlight KEMET:

const inFlight = new Map<string, Promise<Result>>()

/! HRESBHEE
if (!cached) {
const pending = inFlight.get(key)
if (pending) return pending // SR#HITHHIEK
const promise = f(...args)
inFlight.set(key, promise)
7l ooo

ARPEBETERERRE: F refreshAndGetAwsCredentials XEMNRE, HELBEHNEEH N T
aws sso login #HRERNAER, inflight XEBRREBDSHRE—TITEEHITH,
memoizeWithLRU — # LRU IR:ZEHJ Memoization

export function memoizeWithLRU<Args extends unknown[], Result>(
f: (...args: Args) => Result,
cacheFn: (...args: Args) => string,
maxCacheSize: number = 100,

): LRUMemoizedFunction<Args, Result> {

const cache = new LRUCache<string, Result>({ max: maxCacheSize })
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const memoized = (...args: Args): Result => {
const key = cacheFn(...args)
const cached = cache.get(key)
if (cached !== undefined) return cached
const result = f(...args)
cache.set(key, result)
return result

/] ea

ERRE— T EZENHEHN

// Cache size for memoized message processing functions
// Chosen to prevent unbounded memory growth (was 300MB+ with lodash memoize)
// while maintaining good cache hit rates for typical conversations.

ZBIfEA lodash By memoize (FPRETF), HELERHANEFIEKE 300MB MU L, B#A LRU
&, EEFERHIEREKRN,

21.2.2 EIFERIEO
™ memoize #J|E 7 cache BEEO:

// memoizeWithLRU HILZE7F#ENO
memoized.cache = {
clear: () => cache.clear(),
size: () => cache.size,
delete: (key: string) => cache.delete(key),
get: (key: string) => cache.peek(key), // peek 7E# recency
has: (key: string) => cache.has(key),

AR oet FERANE peek() mIE get() — MBEEFARN I LRU i,

21.3 Feature Flag — YmiZAIFERHDEER

21.3.1 feature() %
feature() £ Claude Code REENHIFMNMMLATIA:

import { feature } from 'bun:bundle'
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// WERKE — FHRHD RS
if (feature('VOICE_MODE')) {

// FE ant ASBHEPHRSF
const voiceModule = require('../voice/...")

b

if (feature('COORDINATOR_MODE')) {
// ARERAMEREXAESRE
}

21.3.2 JHFRWR

ESMNEIEE R, FRAE feature('ANT_ONLY_FEATURE') £k false , i JavaScript 78R
HIZERIEEBR (DCE) ., XAMNBBIR T R EDXNINKIE, BRI TINHIZD 5B require Bin
K&

ColdMiss

HEHEZ (FHE)

RIFARW — BFRETF

TTL AEA -~ REEF

Refreshing

76  diagram
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21.3.3 FFBRP
SUBEHE (MASMEM. UUID) #IN excluded-strings.txt | BHREAITFE LIIEINDH

grp, feature() BIRMNAEBRANFRBEFEESHBENHIR.

21.4 Prompt Cache — HZ 41l

21.4.1 APl hET=F
Claude API 32#5 Prompt Caching —— HEZIEKMBIZER, APl 2EREAMEN LT, Kig

BDIERMMZA, Claude Code BIRZHRTRAM LRAE X OARMEAMEFHTH:

ito]

feature VOICE_MODE

PERER) Shaptgzr=y)

fale >  =LH

voice/module. js ‘ ‘ EXM
REPL.tsx REPL.tsx REPL.tsx

coordinator/module. js =X rue—>» coordinator/module. js

feature COORDINATOR

false—————» =L

77 diagram

21.4.2 Cache Break &
src/services/api/promptCacheBreakDetection.ts JBIREFMP R, HEFmPEREE RN,

AARUERBHATHNISHIRE:

// ERREEEFEL

export function notifyCompaction(querySource: QuerySource, agentId: AgentId) {
/] EBEUTHEANR SBEFRN
// EREEERZ, BHERERSHNEFRURBEAFE

}

TRB PS5 B TEITHIE — “BQ 2026-03-01: missing this made 20% of

tengu_prompt_cache_break events false positives”, BB EZI0NAFEFHE B IS Tt

21.4.3 CacheSafeParams
27X Agent (AN[E%E Agent) BEFRASARERINEFSHIUGHERE:

// src/utils/forkedAgent.ts
export type CacheSafeParams = {
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// ERFEHRMNRZIRTIMNIESE
// WR API EKHIBIEMAS, @ prompt cache

21.5 Token & 12 I SR B

21.5.1 Token JBER
Bootstrap AR T HE4HAY Token £tit:

type State = {
totalCostUSD: number
totalAPIDuration: number
totalAPIDurationWithoutRetries: number
totalToolDuration: number
turnHookDurationMs: number
turnToolDurationMs: number
turnClassifierDurationMs: number
turnToolCount: number
turnHookCount: number
turnClassifierCount: number
modelUsage: { [modelName: stringl: ModelUsage }
7/ ooo

REPL ZE8 MR PIEIRHL Token:

import {
snapshotOutputTokensForTurn,
getCurrentTurnTokenBudget,
getTurnQutputTokens,
getBudgetContinuationCount,
getTotallnputTokens,
} from '../bootstrap/state.js"';
import { parseTokenBudget } from '../utils/tokenBudget.js"';

21.5.2 F TXEOER
FTXEORSXEH Token &, HEES RS ER:
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gk 2
AGRER TIAEEX HERE g
* EfFaH * EFGH * S tn et
1K 1
AR TAEEX
HE FHEE

78 diagram

21.5.3 iA1=
REPL &5 T B4 F{E X IEE

import { CostThresholdDialog } from '../components/CostThresholdDialog.js';

import { getTotalCost, saveCurrentSessionCosts, resetCostState } from '../cost-

tracker.js';

HEENRRETNREHEN, RAHEAERAFWAZRSHE, X2 LEEINSTREANETEN,

21.5.4 Token {HE
T5THAY Token TTEIFEEIAR tokenizer, X3R5, Claude Code {EF{h B R ENNIERE WIR1E:

import { roughTokenCountEstimation, roughTokenCountEstimationForMessages }
from '../services/tokenEstimation.js"';
import { tokenCountWithEstimation } from '../../utils/tokens.js"';

HERBERAFRE/4 NERAE (EXTFHIE Token X 4 NFR), ERERMITHN T EARRT

A tokenizer,
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21.6 ;B ERE

21.6.1 FPS &%

import { useFpsMetrics } from '../context/fpsMetrics.js';

Claude Code BIR#ZImEFRIMIZRIENR, SR TR, AJEE DevBar EFIZHIER.

21.6.2 It
src/ink/screen.ts By CharPool . StylePool . HyperlinkPool {FFMIE&MEL,, B EMH

BIZAREIRIINREH GC £77.

21.6.3 useDeferredValue
REPL {&H React 18 B useDeferredValue ZERIEXEEEHT:

import { useDeferredValue } from 'react';
// BERIRMNERSTEEREH, TEEH AN

RENG

Claude Code RYMBEMMAARRIL T —MSLMITIREFE, nemoizeWithTTL MEBEEFHRE.
feature() MGRIZERTEARIBHER. =2 memoization NEFMHIRIT — S—FAAEH T RIEAME
AEfE.

BRI ISR E BLEWE: lodash memoize B 300MB WFIRSIH T LRU [R&l, 1,279 MFE
ZIES|H THTEEES, 20% MEFIRRSIL TERENELEE. (EEMAAZR/WIEXE, MIEEIER
T2 E.
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i

AT

55 22 F: hdE

“Wid, Al Agent REZRMGTRRPRERKMNES 22— — SHRNNRAEGZIFHTE LR,

BRNSRELFT2EHRY. 7

Claude Code MElla—"MR4FRIMNEAMERR: ERMZOT AR T AEIESRENH L, XML EIE

REMR. MEEIMEG TRETENNLNER? AERIBR Claude Code RIMINRES.

22.1 Mk B

22.1.1 MiXEFiE
Claude Code B9M[X D AU EIR:

EFX&E O 200K
RARR IEEX HEFBE I FRER REREN
~2-5K tokens ~10-20K tokens GRS ~20K tokens ~13K tokens
iﬂfﬁ/ \Nfﬁ‘ﬁ
BRIESE Snip IH LRt

79 diagram

22.1.2 Bt RS

ARYERBZMNANED . HELE, Token 8. BIRIFA—MFREEHRE LA LIREY :

// =5 : compact grouping HIK

describe('groupMessagesByApiRound', () => {

it('should group messages by assistant message id boundaries', () => {

const messages = [

createUserMessage({ content: 'hello' }),
createAssistantMessage({ id: 'al', content:

'response 1' }),
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createUserMessage({ content: 'follow up' }),
createAssistantMessage({ id: 'a2', content: 'response 2' }),
]
const groups = groupMessagesByApiRound(messages)
expect(groups).toHaveLength(2)
expect(groups[@]).toHaveLength(2) // user + assistant al
expect(groups[1]).toHaveLength(2) // user + assistant a2
1)
1)

22.1.3 IR A M
IR 2222 Claude Code MIREXRIEZ, BERIIERATIIR:

// izt Bash S HIRENZE
describe('bashPermissions', () => {
it('should block rm -rf /', () => {
const result = classifyCommand('rm -rf /')
expect(result).toBe('deny"')
1)

it('should allow 1s -la', () => {
const result = classifyCommand('ls -1a')
expect(result).toBe('allow')

})

it('should require confirmation for pip install', () => {
const result = classifyCommand('pip install requests')
expect(result).toBe('needs_confirm')
1)
})

AR Bt iR

22.2 Harness Engineering

2221 MiX TREE
Claude Code BJMiE A —EEMI S —— Harness (MiXkR) . XL ERONSEMi%E,

AIEE AU R -
// HBII &

function createTestUserMessage(content: string): UserMessage {
return {
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type: 'user',

message: { role: 'user', content },
uuid: randomUUID(),

timestamp: new Date().toIS0String(),

function createTestAssistantMessage(content: string): AssistantMessage {
return {
type: 'assistant',
message: {
id: “msg_${randomUUID()}",
type: 'message’,
role: 'assistant',
content: [{ type: 'text', text: content }],
+
uuid: randomUUID(),
timestamp: new Date().toIS0String(),

22.2.2 Store Mzt
Store HOMREINEIRSEIRMIIZOERLY:

describe('createStore', () => {
it('should not notify when state is identical (Object.is)', () => {
const listener = jest.fn()
const store = createStore({ count: 0 })
store.subscribe(listener)

// REEESGIA - F&HN
store.setState(prev => prev)
expect(listener).not.toHaveBeenCalled()

// REIATESIHA - B
store.setState(prev => ({ ...prev, count: 1 }))
expect(listener).toHaveBeenCalledTimes (1)

})
it('should call onChange with old and new state', () => {
const onChange = jest.fn()

const store = createStore({ count: @ }, onChange)

store.setState(prev => ({ ...prev, count: 1 }))
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expect(onChange) .toHaveBeenCalledWith({
newState: { count: 1 },
oldState: { count: 0 },
1)
1)
1)

22.2.3 RIERE MR
RERESRERODFER, BERAIES:

describe('deserializeMessages', () => {
it('should filter unresolved tool uses', () => {
const messages = [
createTestUserMessage('hello'),
createTestAssistantMessage('I will read a file'),
// tool_use ZAXMMNE tool_result (FRimigs)
createToolUseMessage('Read', { file_path: '/tmp/test' }),
]
const result = deserializeMessages(messages)
// tool_use ZHMIHAH result - #HidiE
expect(result).toHaveLength(2)
1)

it('should detect interrupted prompt', () => {
const messages = [
createTestUserMessage('hello"'),
createTestAssistantMessage('response'),
createTestUserMessage('do something'),
// BEHEE assistant Nafy - BT
]

const result = deserializeMessagesWithInterruptDetection(messages)
expect(result.turnInterruptionState.kind).toBe('interrupted_prompt")

}
}

22.3 Al REEME

22.3.1 JERE M R FRINH RES
MK Al Agent F9XBBHkERE T IEFRE L, Claude Code KALATERES:
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Mt &FE
Ui 1 30 3 SR B gBorid
BESC APl &% KiRERZE React 414 LER ISR
bE, B hEHE RE i'sl%

HSL APIEA L API IR R BRI

80 diagram
WEME — FRERNISIK, JERLE. Token iTEZHREE AT AV 5 L ARET
FREMRE — EREMRIE, AINERRHELRES <sumary> 5%, EIRZRANNS2IFHE
Ay,
FRELE — ERTARKEWNR . A SHERE L, MEErS i LASEWE (W NiZB8a X HR".
“RROZE S MR LT3,

22.3.2 Compact HHEMH

describe( ' formatCompactSummary', () => {
it('should strip analysis section', () => {
const summary = “<analysis>
thinking process here...
</analysis>

<summary>
1. Primary Request: Fix the bug

2. Key Technical Concepts: React, TypeScript
</summary>"

const result = formatCompactSummary(summary)
expect(result).not.toContain('<analysis>")
expect(result).toContain('Summary:")
expect(result).toContain('Fix the bug"')
1)
1)

22.3.3 Feature Flag jlliz
feature() BETRMERE FaFETRNABER. NXEEBEMITHE:

// 9 ER#giE : feature('VOICE_MODE') === false
describe('external build', () => {
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it('should use noop voice integration', () => {
const integration = useVoiceIntegration()
expect(integration.handleKeyEvent).toBeDefined()
// ZESRIA Rz
integration.handleKeyEvent()
1)
1)

22.3.4 FileStateCache jlli®

describe('FileStateCache', () => {
it('should normalize paths for consistent access', () => {
const cache = createFileStateCacheWithSizelLimit(10)
cache.set('/a/b/../c/file.ts', { content: 'test', timestamp: 1, offset:
undefined, limit: undefined })

// A—HBERGRE—%B
expect(cache.get('/a/c/file.ts"')).toBeDefined()
expect(cache.get('/a/c/file.ts"')!.content).toBe('test")

})

it('should evict by size before reaching max entries', () => {

// 1MB K/NER#I, 100 Sk H R
const cache = createFileStateCacheWithSizeLimit (100, 1024 *x 1024)

// BEABIX/NMREHAR
for (let i = @0; i < 50; i++) {
cache.set( /file${i}.ts", {
content: 'x'.repeat(100 x 1024), // 100KB each
timestamp: i,
offset: undefined,
limit: undefined,

)

// BFXRNRE, T2RFLE 50 N
expect(cache.size).toBelLessThan(50)
1)
1)
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22.4 Mt 1t 5 L%

22.4.1 Mt dp BT
MRIBEBERH AT BRI & B ER:

// @internal Exported for testing - use loadConversationForResume instead
export function deserializeMessages(serializedMessages: Messagel[]): Messagel]

{...}

NEREBAMRFENL, SIRICH @internal Exported for testing, HERRIERFRSNERKN

AHEEO.

okt

~

\|

22.4.2 FIRIBRNRIAILRET
RIS LIMN BQ (BigQuery) B3| AR EAMER A~ BB S MR

// BQ 2026-03-10: 1,279 sessions had 50+ consecutive failures
// - BIHTEERER ML

// BQ 2026-03-01: missing this made 20% of tengu_prompt_cache_break events false
positives

// - BIETERREFRLEENNIL

22.4.3 Ry
— LI BRI A £ Bug:

// izt drift assertion: microCompact FRREERIEEFFH

/! VR REX ARG

it('TIME_BASED_MC_CLEARED_MESSAGE must match toolResultStorage.ts', () => {
// Drift is caught by a test asserting equality with the source-of-truth.

1)

BMCEE—EET MR LE T EX A ERINTFR S LIRS,
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22.5 Harness Engineering —— Al Agent BIRERIESHIE

22.5.1 {+4 =& Harness Engineering
Harness Engineering &7 Al Agent AZHEERNMIHEM IR TEXE., SESRENRAE,
Al Agent FI#Z/ICMT AMRBIEAEIRE HAVR B L, RN AN — BEBRER L R AHIEA. Claude
Code H Harness Engineering & =13 1t:

WELE (STEE)
FHREMRE FTRME) FBEME (BHWLNLR) HEFTIL/ RFHI
BB R 2 BRI
Token it
T RGHERR TEBANKIE
PR
ZEXE—NM RGURT
BRIZAME

81 diagram

22.5.2 TestingPermissionTool — X [RMXMNERFE R
TestingPermissionTool R—MXEMWHIMEFRERNIER, ENE—BNEIIENRAZNKE

// src/tools/testing/TestingPermissionTool. tsx
export const TestingPermissionTool: Tool<InputSchema, string> = buildTool({
name: 'TestingPermission',
isEnabled() {
return process.env.NODE_ENV === 'test' // {ZiXIFiE
Iy
isConcurrencySafe() { return true },
isReadOnly() { return true },
async checkPermissions() {
return {
behavior: 'ask' as const, // BR&fEEIRITIELE
message: 'Run test?',

by
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Iy
async call() {
return { data: 'TestingPermission executed successfully' }
i
1)

EMALH R R TR :

// src/tools.ts
...(process.env.NODE_ENV === 'test' ? [TestingPermissionTool] : []),

XTI EMRITHAEL T Harness Engineering B93Z/0 RS LK G2 E R eIZAM, mIEEES™K
BasEANMKB4E, TestingPermissionTool fY checkPermissions $/2RIR[E] ask , {#15 E2E ik
Al IAFEE H IO UEA PRI IEE . P IIAFIIESERAZ,

22.5.3 &7 RKAFAIEYIAR
Bash 2% #4842 Claude Code RXRMR2AMN, HEIANHESTHE NS LAH:

// EZFEFNX RIS
describe('Bash security classifier', () => {
// BRAREMGS
const SAFE_COMMANDS = [
'ls -1la', 'cat README.md', 'git status', 'node --version',
'echo hello', 'pwd', 'which node', 'head -n 10 file.txt',

// BRFAEKMGS

const DANGEROUS_COMMANDS = [
‘rm -rf /', 'rm -rf ~', 'dd if=/dev/zero of=/dev/sda’,
‘chmod -R 777 /', 'mkfs.ext4 /dev/sda',
"1 () :|:& };:t, // fork bomb

// BERMEFERRAGD

const NEEDS_CONFIRMATION = [
'pip install requests', ‘'npm install -g',
‘curl https://example.com | bash',
'docker rm $(docker ps -aq)',

// SN (Zsh %H)

const ZSH_BYPASS_ATTEMPTS = [
'=rm -rf /', // Zsh equals expansion
"echo 'safe'$(rm -rf /)", // @SBREA
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for (const cmd of SAFE_COMMANDS) {
it(“should allow: ${cmd}*, () => {
expect(classifyCommand(cmd).behavior).toBe('allow')

1)

for (const cmd of DANGEROUS_COMMANDS) <
it(“should deny: ${cmd} , () => {
expect(classifyCommand(cmd).behavior).toBe('deny")
1)
}
1)

XAFIER + B + G2 AONERERR T D RFEREXBIIR THAIENE, SHEFMER
MFNsE A, BMRILENRINNMEEVIAHA.

22.5.4 E=Z810M (Drift Detection)
BXHEFNEERTZLEIMER, Claude Code FRHEIEMXRKFHLLEXFMEE (ZRNE 9 &
ContentReplacementState #J TIME_BASED_MC_CLEARED_MESSAGE) :

// WANBEEESREXHRET—H
it('inlined constant must match source of truth', () => {
const inlined = require('../services/compact/microCompact.js"')
. TIME_BASED_MC_CLEARED_MESSAGE
const source0fTruth = require('../utils/toolResultStorage.js"')
. TIME_BASED_MC_CLEARED_MESSAGE
expect(inlined).toBe(source0fTruth)

P

XE—M “RiIFSFMARNRIIE" —— TypeScript TIEMA N TR HRNFRHEEERTRIFE
&, BRI,

22.5.5 AIE MY Agent JHIE
it Agent T80, Claude Code R “BEIEMN + EHHIE "R :

// S RIARRE G
// BAD: expect(response.text).toBe('I will read the file for you')

/! BREITALE

// GOOD: expect(response.toolCalls).toContainEqual(

//  expect.objectContaining({ name: 'Read', input: { file_path: '/test' } })
// )



NTFREBERBEMMNZR, MXET Mock API JEANEIER Assistant lIhz, S EELAIIEFAE -

const mockApiResponse = createAssistantMessage({
content: [
{ type: 'tool_use', id: 'tu_1', name: 'Read',
input: { file_path: '/tmp/test.txt' } },
1,
1)
// EA mock - HFTEHITRIE -~ WS4

22.6 igZlignihtE =2

22.5.1 A5 BEENTFE

NI EE LN AP B, SRMIRE~4EMA. Claude Code HIKESE
BTN B SR RE B

ERNREREL API MM B 2R B84

BN NEEXRAFKE (B, B, 4. ®’E)
EYIMREANIEL I Bug /SR INEHES5% A

A 0N -

22.5.2 {REEM

EESREARRNEIE Ul FRERIE, LIBEROIRAE ANS| FHS, th HTML IRIFE
L
RENE

Claude Code RUMNAREGAIM T —MORN: EREEEHERTEES, HIFREREEHERS
MISIE, B RA S BARES/FHEE/AFREE="7"BH, BEBIHETEEERERESHIN
WhE,

HEREAINILRR (BT BQ EF-84RE) MBEEITN (BFH5E Bug) MR 7 ANMIRFNEIREAK
ft. BRZRNTMHABSRNBFEE, MENT RANITIRAIFEE.



£ 23 E: WERSA

AFPEARIE, BERE TRENS. KNHEARP FHE0E

“MERAARRHNER
Jgo »

Claude Code 1&#% 7 Bun fERIETRIAIITRIER, X—RRARZZN TR I IMERZEN, AEFOFE
WERFRIT . BEERBLMRE,

23.1 Bun Runtime

23.1.1 At 4i%E$E Bun
Claude Code 7EMIEFEITATERKE Bun, MIBREHEINEZIEEEM Bun 15451 API:

import { feature } from 'bun:bundle' // Bun #RiFRE

bun:tbundle Z Bun {THEBIETEER, featurel) RMETEREKENFEHE (true 5
false), TIRFNFHD X, XZ Node.js £EFIZEEEINMNIEES .,

%1% Bun ROFRIEF 614

1. IBREhiEE —— Bun B JavaScript 5|2 (JavaScriptCore) BoliEEIRTF V8
2. NEITEE — JE webpack/esbuild H&is T H

3. WIERE —— feature() TMTHBITIIFFHAGFEFF X

4. TypeScript BEXZH — TRRFSBENFGEIT s X

23.1.2 RBME
RE{EA Bun, Claude Code 3fRE8 7T Node.js HBEME:

// src/keybindings/defaultBindings.ts
import { isRunningWithBun } from '../utils/bundledMode.js'

const SUPPORTS_TERMINAL_VT_MODE =
getPlatform() !'== 'windows' ||
(isRunningWithBun()
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? satisfies(process.versions.bun, '>=1.2.23"')
: satisfies(process.versions.node, '>=22.17.0 <23.0.0 || >=24.2.0"))

iXi%BH Claude Code BIIAEIRS7E Bun 1 Node.js LiafT, {BELE4FEM T AMEBIRAT ERREITH
hRA

23.2 Bundle FHg

23.2.1 Wi EEE
Claude Code EMf 2L &

— 1 " — T T T

WAL TestingPermissionTool #il Context SLBETNRE

createTestUserMessage % AR ‘ToolUseContext 528 200+ BB B

BQ MR

‘ REKE: MRS HMEMR: SHWRIE FMELE: THBE

82 diagram

23.2.2 SEi55EHFR (DCE)
feature() %25 Bun $TEIS%4Y) DCE B2S, ST T H5HEA0RIBEE:

// IRHE
const VoiceProvider = feature('VOICE_MODE")
? require('../context/voice.js"').VoiceProvider
({ children }) => children

// SVERFSRERRE
const VoiceProvider = ({ children }) => children
// voice.js ERTELFSEITS

RAIEIEME MUIBE. £ REPL.tsx H3:

/! BORESAENSERPERE R AHZZ L
const useVoiceIntegration = feature('VOICE_MODE")
? require('...').useVoiceIntegration
() => ({ stripTrailing: () => @, handleKeyEvent: () => {} })

const useFrustrationDetection = "external" === 'ant'
? require('..."').useFrustrationDetection

() => ({ state: 'closed' })

const getCoordinatorUserContext = feature('COORDINATOR_MODE")
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? require('..."').getCoordinatorUserContext

() == ({})

23.2.3 FrFEHER
HRF BT ENRIFEMERANEEIR, excluded-strings. txt FH TR HIIESIMNBHEDH

PR

# PEREHERTR
VOICE_MODE
COORDINATOR_MODE
marble_origami

# MBS UUID FERiEEF
<sensitive-uuid>

WEERILSBR#ETY), BRXEFFHEIFE.

23.3 {kENETR

23.3.1 kRS
MEAND R LAEZI Claude Code HIMREHRES :

import { APIUserAbortError } from '@anthropic-ai/sdk'

// React 475
import React from 'react'
import createReconciler from 'react-reconciler'

// ITEE (f£F lodash-es B tree-shakeable §\)
import uniqgBy from 'lodash-es/unigBy.js'
import throttle from 'lodash-es/throttle.js’
import noop from 'lodash-es/noop.js'

// LRU £7F
import { LRUCache } from 'lru-cache'

// Yoga s
import { getYogaCounters } from 'src/native-ts/yoga-layout/index.js'

RPRE:
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1. lodash-es EEESAN —— mIE inport _ from "lodash', #afR tree shaking B3
2. Ink AERHE —— MAEER npm KEH, RETEIEHIN

3. Yoga WASM —— @i native-ts/yoga-layout pn%k, m3E npm BY yoga-layout
4. Anthropic SDK — {£FEF SDK, BthEBEX APl &

23.3.2 IR EIR
R IBHA AR ANREIMEEA TR

// Inline from utils/toolResultStorage.ts — importing that file pulls in

// sessionStorage - utils/messages - services/api/errors, completing a

// circular—-deps loop back through this file via promptCacheBreakDetection.

// Drift is caught by a test asserting equality with the source-of-truth.

export const TIME_BASED_MC_CLEARED_MESSAGE = '[0ld tool result content cleared]'

// Use lazy require to avoid circular dependency with teammate.ts
const teammateUtils =
require('../utils/teammate.js') as typeof import('../utils/teammate.js")

EMMKIMEIRRES: 1. AKEE — SH/WEEEHAMNARIE-RE 2. #ne require —
ERANTEETRRSA 3. REURTXH — WSLRE REMIIM (W Appstatestore. ts
vs AppState.tsx)

23.3.3 XA 5T E

// src/state/AppState.tsx BUERE
// TODO: Remove these re-exports once all callers import directly from
// ./AppStateStore.js. Kept for back-compat during migration so .ts callers
// can incrementally move off the .tsx import and stop pulling React.
export { type AppState, type AppStateStore, type CompletionBoundary,
getDefaultAppState, IDLE_SPECULATION_STATE,
type SpeculationResult, type SpeculationState }
from './AppStateStore.js';

AppStateStore.ts ZARBINIZEXHE (FKHE React), AppState.tsx E1E React B, Kk
BM tsx 3RBE .ts B2—T#EITHRIEMN, BInZiLIE React B - ts XHAFES|IN React
(I3
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23.4 RHiRiE

23.4.1 IRANETE
MACES R AR A 2 A A BT 45 7R TS A T % i -

import { satisfies } from 'src/utils/semver.js'
// TEREI T IRAIRA MR E

satisfies(process.versions.bun, '>=1.2.23")
satisfies(process.versions.node, '>=22.17.0 <23.0.0 || >=24.2.0')

23.4.2 I

STEINEER

RERHIEER ant | feature ftagsON——>»  VOICE_MODE, COORDINATOR,
/ PROACTIVE, etc.

pELE
1884 D .ts/.tsx Xff

5
L gk —feature-flags OFF +DEE——— >
SMERHIEE external AFFIhEE

83 diagram

23.4.3 NPM K& o 1

Claude Code #J NPM & @anthropic-ai/claude-code WEMITYEIBR T HERFNRER
H:

X4 - i K itz
cli.js application/ ~13 MB BYXHITBMNTEN
javascript H
cli.js.map application/json ~59.8 MB Source Map (iEiRA)
vendor/ folder ~29.8 MB E=FMH (WASM,
native {&IRZE)
sdk-tools.d.ts application/ ~117 KB SDK TARZERENX
typescript
package. json application/json ~1.24 KB BTHE

bun. lock text/plain ~596 B Bun 8314
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LD KENER:

BYHITE: 1884 1 TypeScript IEXH#HITENED cli.js (~13MB), XEIKE Bun A bundler
1T T 52EM tree-shaking. DCE. #&IRHHE,

Source Map {FfR: cli.js.map & cli.js B9 4.6 K. XERERN Source Map RE T [RIFIREID
AOSTEERREY, FAF ——inspect EIXFIEIRERAGRBEL,

vendor B%: AuFTEMNEIRE (W WASM &R, native addon) @it vendor/ BREH A&, MIERR
AE| cli.js |,

23.4.4 BohEH
Claude Code WE T BahEFHGI, TisSMREHR:

// src/components/AutoUpdater.tsx

import type { AutoUpdaterResult } from '../utils/autoUpdater.js';

// FWREHRE RETEAXBIEE
// NativeAutoUpdater —— R4A&ZRZE (40 Homebrew, snap)
// PackageManagerAutoUpdater —— npm/yarn/bun %%

EiMONEEERSNT, THEEBERERER, SHONEIFRARN, 27 REPL FPRSIZERERIET,
AP IR R ENE e HE A E.

23.4.5 IRARL R EIERE
ERBFRSR Claude Code KRAFHRIIFXIRM, src/main. tox s TEBHIKOAH:

// src/main.tsx

// @[MODEL LAUNCH]: Consider any migrations you may need for model strings.

// Bump this when adding a new sync migration so existing users re-run the set.
const CURRENT_MIGRATION_VERSION = 11;

function runMigrations(): void {
if (getGlobalConfig().migrationVersion !== CURRENT_MIGRATION_VERSION) {

migrateAutoUpdatesToSettings();
migrateBypassPermissionsAcceptedToSettings();
migrateEnableAllProjectMcpServersToSettings();
migrateSonnetimToSonnet45();
migrateSonnet45ToSonnet46();
migrateOpusToOpusim();
migrateLegacyOpusToCurrent();
migrateReplBridgeEnabledToRemoteControlAtStartup();
resetAutoModeOptInForDefaultOffer();
resetProToOpusDefault();

if ("external™ === 'ant') {



migrateFennecToOpus(); // {XAE4EE
}

saveGlobalConfig(prev =>
prev.migrationVersion === CURRENT_MIGRATION_VERSION
7 prev
: { ...prev, migrationVersion: CURRENT_MIGRATION_VERSION }

// B3I —— fire-and-forget (FEBRZE)
void migrateInstalledPlugins();

b

TBAR »bﬂ’]lxl'l'E, ™

bR 2 (7 42 @ migrationVersion i X EETREEHR. REIFAHBR XK T
CURRENT_MIGRATION_VERSION Ri7#{TiT%8, BREREHEEEIT 11 /R saveGlobalConfig ,

REEwRHE: STEBRETN T —FEEBIRAER

Fennec - Opus - Opus 1M - Current
Sonnet 1M - Sonnet 4.5 - Sonnet 4.6

XHRIR T TTIER P MBI RRASF 2K, ARBUEC B AT RE IE TS B &2 R,
BE vs B ROEEIBRZEEALSHN (LHE init THRRIENR), MEFIBERIN
(void migrateInstalledPlugins() ), &E®wPfEERSL,

maE 8T IBRBABLERDFTENIT, FlW nigrateSonnetdsToSonnet46 RBHERIIBE
BN EREE. XRILETIRAINREMERIET.
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init() A BEE = BHIFAE

enableConfigs()
ERCE XX

applySafeConfigEnvironmentVariables()
A% EHERE

applyExtraCACertsFromConfig()
BCE CAEDP

setupGracefulShutdown()

AR L AME

A 1P BHERE
(525)

7 OAuth 158
(F5)

configureGlobalMTLS()
Eo & mTLS

configureGlobalAgents()
EENE

preconnectAnthropicApi()
TCP+TLS T

FREREE
(RHHEME)

A 4

init SSA%

84 diagram



RENG

Claude Code MM RN T “REZALD, REFA"NIREE:

. Bun &3 RIFNA ST BETHTHENSWERE, —HRABRSAINEREF,
. Bundle 3RHi: DCE + FAFSHHIRRRIMNEE M IRABINEE

. MREEIE: lodash-es BRI Ink RERML. EIMKEIA =T IRERER

. BT B (13MB) + vendor B3%, Source Map fREB5TE AR AE

ERARLG: AR + BFIB + BEEGRHE, BRTEAR

g A W N -



B 24 F: iiTRIRE

IRITERTERHE, MENREHIMAYEENRERZRIEE. £ Claude Code H1, XERT
WEFTEER Agent RICRIZE(R, 7

REM Claude Code RURIEHIEAE RETENIRITRN, XEKRARZRK GoF 28, MEE Al
Agent RFRVIBIFLIR IR HRIFIZS,

24.1 ki3 A\ —— ToolUseContext

24.1.1 RV
ToolUseContext 2 Claude Code RERLMKBEINTE. SN TRBAHER D

ToolUseContext 3%, EFREE T TANITENEIHIEEER:

// src/Tool.ts
export type ToolUseContext = {
options: {
mainLoopModel: string
maxThinkingTokens: number | undefined
}
agentId: AgentId
readFileState: FileStateCache
writeFileState: FileStateCache
tools: Tool[]
mcpClients: MCPServerConnection([]
canUseTool: CanUseToolFn
// v BELETX

24.1.2 AT HIESE DI HESR
Claude Code }&H{£M InversifyJS 5 tsyringe 2 DI #£28, ToolUseContext E— M EXSHTI R

(Parameter Object), MIAETHREBNRS. RRET:
1. R EIHABRTA —— Context EE N EWRIRPEIE, BERIXEREE
2. RBIFE — TypeScript WEMRERRAELIRM T RBIIEOMR
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3. AIMidY — MR HIE Context WREEECE DI BEREEW

DCE &3]
i TypeScript £THE e HFB;?;% . SEU kM P

85 diagram

24.1.3 Context &
T HiFRAT, Context #[E &1, F Agent EIMAR Agent A Context Z5{AK:

// AgentTool f|#F Context
const childContext: ToolUseContext = {
...parentContext,
agentId: childAgentId,
readFileState: createFileStateCacheWithSizelLimit(READ_FILE_STATE_CACHE_SIZE),
// F Agent RB{MIMNHEFEHZTAE
b

24.2 KMKH — REEIME

24.2.1 &R R
ERSXBRAD, KWL BIFE Y RAT FMELRITIN, HBERS (BREIEN) ZHUA

{8. Claude Code TEMXPR RS ™K EEX—[REN,

24.2.2 N PRENINE

// src/state/AppStateStore.ts
export function getDefaultAppState(): AppState {
return {
toolPermissionContext: {
...getEmptyToolPermissionContext(),
mode: initialMode, // EikA 'default' (FEHIA)

h
/] e
}
by
BRIAMPRERNE default’ — JERAPWINSTIREE, BPOARIEE auto’ RIU76E

BTN



SRAIEfZ Claude Code SRS 351

24.2.3 Bypass tXFRAVIRIP

// src/state/AppState.tsx
useEffect(() => {
const { toolPermissionContext } = store.getState()
if (toolPermissionContext.isBypassPermissionsModeAvailable
&& isBypassPermissionsModeDisabled()) {
logForDebugging("Disabling bypass permissions mode on mount')
store.setState(prev => ({
..prev,
toolPermissionContext: createDisabledBypassPermissionsContext(
prev.toolPermissionContext
),
)
}
o0

BME bypass EAEAMAIA, TRIRE (FIREAEEHEZTME) DAIMERE. XE“RKKH"7EH
FlEE LN — AREESEEH, RITRRENRT.

24.2.4 Fiigasth 2 R IM K]

// EERY 3 REFELEER
if (tracking?.consecutiveFailures >= MAX_CONSECUTIVE_AUTOCOMPACT_FAILURES) {
return { wasCompacted: false }

i

EaERIRTER SRt BRAMAKT — HEBREXWE, FLERXMIFLRER, “TMHB L “HES"
BRE,

24.3 Generator ifit7k# —— AsyncGenerator A&

24.3.1 BN 1A
Claude Code FIZ 83| Z{FFH AsyncGenerator ERAMIERRMAN , B MMEMERE— generator,

BT HERIRKE.

24.3.2 i b 1B 5

// SR

async functionx queryModelWithStreaming(
messages: Messagell,
systemPrompt: string,
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tools: Tooll],
): AsyncGenerator<StreamEvent> {
const stream = await api.messages.stream(/x ... */)

for await (const event of stream) {
/] BYEMEE— yield
yield transformEvent(event)

by

// REPL H#i#
for await (const event of queryModelWithStreaming(messages, system, tools)) {
if (event.type === 'content_block_delta') {
// 1BEFEH UI
updateMessages(event)
} else if (event.type === 'tool_use') {
// Ak TEFA
yieldx handleToolUse(event) // yieldx ZItE|F generator
}
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24.3.3 K&

=)

migrationVersion == 11?7

AT 11 TRELER

— [ ™

£ REITR RESEmHHE RPRERS

S~ 7

{&7Z migrationVersion = 11

\ 4

BT R @IS
BEER

86 diagram
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AsyncGenerator AEHIMBET: 1. BE
RHRIEN T —1 54 3. BUH
CIRL5

TR ISR BVEFE LiE 2. WRE — RES
BLABBRY LR IRk e, (A% Escape) 4. A&t — S MM

24.4 MBEHER, — Hook R4

24.4.1 B HER
Claude Code BJ Hook AAEZUBRERXAI—FTIR, Hook RIFAFEXBEMN (SIEFA. E488

fa. TRREMRIE) TABEXEHE,

24.4.2 RIEHF

// Hook ZE#!

export type SessionHooksState = Map<string, HookState>

// Hook HfT&
import { processSessionStartHooks } from '../utils/sessionStart.js'

import { executeSessionEndHooks } from '../utils/hooks.js’
import { executePreCompactHooks, executePostCompactHooks } from '../utils/
hooks.js'

24.4.3 onChange {ERME#E
Store #§ onChange [ElFthE2—FMMMERE I :

const store = createStore(initialState, onChangeAppState)

// onChangeAppState WEMBRETWK
function onChangeAppState({ newState, oldState }) {
// WRERXEL -~ @& CCR
// RET{L - EH settings
// EHEERT - EFH globalConfig
// ZEZWN - BRINEER
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24.5 HREGER, — R 23

24.5.1 =R
PR SR EREARIGRT

HRIE = BIAPRAE TV IR B AR R ERES

24.5.2 Y PRIED RER

FileEditTool.call context

FileReadTool.call context

BashTool.call context AgentTool.call context

87 diagram

24.5.3 o] B
FEARAE R BT OB RN AR RS STHLRY B, TEBBIARE, Permissiondode BESZHEALH

R 7 FA SRESER N 55 RALEE

export type PermissionMode =
| 'default’
| 'plan’
| 'auto’
| 'bubble’
| 'ungated_auto'
Jf aoo

24.6 T &=

buildTool, createStore

24.6.1 Store T |~
createStore FRARNI] RE
3o :

EIWEE (FMRIRZS. onChange), RE—1N5EEMH Store

export function createStore<T>(
initialState: T,
onChange?: OnChange<T>,

): Store<T> {
let state = initialState



SRAIEfZ Claude Code SRS 356

const listeners = new Set<Listener>()
return { getState, setState, subscribe }

24.6.2 E1FI]

export function createFileStateCacheWithSizeLimit(
maxEntries: number,

maxSizeBytes: number = DEFAULT_MAX_CACHE_SIZE_BYTES,
): FileStateCache {

return new FileStateCache(maxEntries, maxSizeBytes)

24.6.3 BRINRSIT

export function getDefaultAppState(): AppState {
// 60+ NFERHIENAENE
return { ... }

T #&3\7E Claude Code RN A4 RE: T REIBE AR (SUHTLRER) , MEBZERE.
REFENENLRHRENEZER — SRFRETE— T HRILAEA,

24.6.4 CompactionResult 149223

export function buildPostCompactMessages(result: CompactionResult): Messagel] {
return [

result.boundaryMarker,
.result.summaryMessages,
. (result.messagesToKeep ?? []),
.result.attachments,
.result.hookResults,

XE—THiE2S (Builder) TR — MEMMARERTMZREZNTERIIR, IFNFIEER A,
HRELHE 7 EHBERNAN,
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24.7 MBEERN — RBESHZENTE

24.7.1 EzUHE IR
H— PN FRAAFTERNZIFBRIARE M “EXHLZ"MMIE XA, Claude Code [FRAXNEEIRIT. xH
BB FR2 ToolUseContext ARy setAppState 5 setAppStateForTasks (B 7 = §7.3.3),

24.7.2 [RREE vs HEEE

API Stream Transform Filter Accumulate ToolDispatch . Ul Update
event event N event ——message—» wmee [ testt t
BHEER IIRIRE RIRATR TRIAE SEEM

88 diagram

o [REIEIE (sethppState): F Agent FPRSERAREIR Agent, BFIEZEFRE Agent Z[BJHY
’ik/u 1157|<
o HEEIE ( setAppStateFforTasks ) : EiEEIMR Store, BT 2 BEMIRNE (FEESTM. S1EHF)

24.7.3 1R N R ERE
e s REH
LBASER  RE BHLEF Agent EIfEFR
EaEsiim H= ESBEEE Agent BREEE
RFEAF  HE UF 2L BEMIRNE
YHEE BB S Agent MIIETE, BREGRK
WRBE RS B4 BRI Agent Bit

24.8 RiER 2 — feature() &

24.8.1 & HHA
%%H’\J%Hﬁ%‘w—iﬁwi_ﬂﬁﬂﬁ%?j*i”’\ic Claude Code f#f feature() RTIEZNZ

AEWREETETRNAE, BT IO ZFFH,

24.8.2 5ia1THISREGRIIIEE
// EATRISRE (HEEHR)

function getVoiceProvider() {
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if (config.voiceEnabled) {
return new VoiceProvider()

by

return new NoopProvider()

b

// #iZER %7 (Claude Code AR)
const VoiceProvider = feature('VOICE_MODE")

? require('../context/voice.js').VoiceProvider

: ({ children }) => children

RIFRT SRS

/] BITHEE
// RIBIRLETF

// AEEE: 28
// 9VEB#EE : DCE % voice.js

358

1. BBETHFHE — ZRGIX 2. REHRIE — ABABYMIELAFFETI
B 3. BRUMAE — RERNRRE AR T EBIR

24.8.3 EX1M Feature Flag j5&
MBS IR ENAY5EEE feature flag FI&K:

Feature Flag
VOICE_MODE
COORDINATOR_MODE
PROACTIVE
KAIROS
FORK_SUBAGENT
TRANSCRIPT_CLASSIFIER
BASH_CLASSIFIER
HISTORY_SNIP
VERIFICATION_AGENT

BRIDGE_MODE

Ihee
EEWA
% Agent thiE2S
EaEsh Agent
B F/BEEL
Fork + Agent
BN RIE
Bash a5 <7243
EF IR ERESE
I Agent

IDE #7%

SMaRtEE
SRR
SRR
EZ5S
iR



24.9 RIEXER

24.7.1 ERVAH
REPL.tsx #J 5000 {TR—1THEXENES. = React Compiler 1B 5 memoization £&#Z T 1%

REEIRE, {BLFMARIE . FIRETIFEEIRINE hooks (useTasksV2WithCollapseEffect
useReplBridoe ) SOFLIRV/NELHBAIERA,

24.7.2 £RAATRE
src/bootstrap/state.ts SFSkMIELSHIA T HIRARISE:

// DO NOT ADD MORE STATE HERE - BE JUDICIOUS WITH GLOBAL STATE

ERNSEALE, EENTAALNES. BNEERRSELS TR AppState Store 1, BT
onChange HlHIZ—EEBIER.

RENG

Claude Code MIRITRILRIN T —FSLAE XM TFEH X, ToolUseContext I EARFIENBER T HE
ZRINE M, feature() RAVRERIENSTHL T HIFRTZE, AsyncGenerator ifiiZK4 AL EIR {4
TR,

RESTIENRE “KKXHF FMHTARE — MERAMXRER ZIBTERES, M bypass XFREIGNSEE
FAZl identity guard BIFRRIT, E—TIBTEXRIBH Al Agent 1, REARZALAN, MEIRIT
AIEE .



L 4

$E o5 B ITELE

‘RBE2—MEENER. SENEMA—TARERFREE, HNBINAMUERANRER, B2
—MIREXMHMRE, ~

BIIAT 24 E3 Claude Code JRRBRURADHT, BATAILURGEESENIREY ., REFRNTESE
FREN=ROS, MEMREBHFFNN, 2T LEARANRITESR.

25.1 2%

2511 REZRITER, FE2FRHT
# Claude Code MIZ2H5, REFE—MRIMER, MRSBES MUTREFOERRL.

RUMER ., PERAFMIBIMERNZ 'default’ (FEMIA), A= 'auto’ (BmIRF) . APLAE
NEREREMOERN, IERETAFMENRET 7THRIEE, HITHZE TAESFFHINMIE FR
AT,

BEB%., —TTHERFEELZEN

i
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THIBERBENX

P PRAR?

defa plan
Default & Auto HBg Plan &
KMERFIIE DEBEMRE LA AT
BNFEZHIA SR RIA TERELE
FEHIA R XUBS
R PRIIEIE 1T BT

89 diagram

MEER, IEETNLTENEESNNTR, EENBNEZEEENTINERE
( isBypassPermissionsModeDisabled ), REEKHRBEIRF, EERFE.

25.1.2 Z2INFNEARIE
RIBPNRDNATRZRSNAT, ML RREHINRLY:

// BUBESEIEE RS HRER AR EIRA
type AnalyticsMetadata_I_VERIFIED_THIS_IS_NOT_CODE_OR_FILEPATHS = {
[key: stringl: string | number | boolean

b

RN ERBERAGME—HER — S8MMERELLITFALIEFES BRI GER, RBEBNAK
RSN, EEEFAEEERNETRES,
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25.2 AIY R

25.2.1 Plugin—First B4

362

Claude Code I TRARZ. MCP fRS325. L RAMEAY B, OHNERIZ INEE, MERE

rER:
X Agent F Agent #v Agent
setAppState setAppStateForTasks setAppStateForTasks setAppS orTasks  setAppState setAppState
A Store & Store (B ?(;"O;EH %) 3}%-%))

90 diagram

25.2.2 AppState B “EHIEK”
AppState B 450 {TEREENEMUEKX, BEEMIEKEEIN
K, MIAFSTIRITNER, FRERMER T8 N FERIRE:

// Agent name from —--agent CLI flag or settings (for logo display)
agent: string | undefined

// Assistant mode fully enabled (settings + GrowthBook gate + trust).

// Single source of truth - computed once in main.tsx before option

// mutation, consumers read this instead of re-calling isAssistantMode().
kairosEnabled: boolean

// Accumulated by onAppsHidden, cleared + unhidden at turn end.
hiddenDuringTurn?: ReadonlySet<string>

25.2.3 {miZi I Bt
feature() RIMETHIZNOTT Bt
EE TSR ESN, BANRHRORBERERD MR,

=
4

AEWEFTUNESTRIINES, MREBRTYS

BT FEREBNN—TBANINES

o X
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25.3 A WE

25.3.1 HE51ER
Claude Code &R T OpenTelemetry 1BER:

// src/bootstrap/state.ts

import type { Attributes, Meter, MetricOptions } from '@opentelemetry/api'’
import type { logs } from '@opentelemetry/api-logs'

import type { LoggerProvider } from '@opentelemetry/sdk-logs'

import type { MeterProvider } from '@opentelemetry/sdk-metrics'

import type { BasicTracerProvider } from '@opentelemetry/sdk-trace-base'

25.3.2 ST EH
KEHRIEE M DB

import { logEvent, type
AnalyticsMetadata_I_VERIFIED_THIS_IS_NOT_CODE_OR_FILEPATHS }
from '../services/analytics/index.js'

/] EGEEH

logEvent('tengu_compact', {
isRecompaction: recompactionInfo.isRecompactionInChain,
turnsSincePreviousCompact: recompactionInfo.turnsSincePreviousCompact,
autoCompactThreshold: recompactionInfo.autoCompactThreshold,

})

25.3.3 HEIR BRI BN
RIBERPRESIABH BQ (BigQuery) BUEHHT, BRT —MSeBImIMMIEAR:

EMHER - BigQuery 47 - RWEE - KEBEE - HEGRIE

=E: - “BQ 2026-03-10: 1,279 sessions had 50+ consecutive failures” — S| ABEE2E - “BQ
2026-03-01: 20% false positives in cache break detection” — EERLEEF

25.3.4 @it B
LlogForDebugoing REUIRME T &ML AT, {XIE verbose &2z a1 :

logForDebugging(
‘autocompact: tokens=${tokenCount} threshold=${threshold}
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effectiveWindow=${effectiveWindow} ",

)

25.4 #fIE 2t

25.4.1 HENEIERITEE
Store # 34 T EX—ENEIREAT, T8 HEE. 3874 devtools, EBERENRITEIR, LR
AEBE—PMRSBBRA, 34 FHET.

25.4.2 EZXNEBRTBEER
BB, SRMEESREN:
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Layer 2: 781F5IZRITEC

S

THEAM
Layer 1: (X [RIEIEE
plan &

365

BHLE

J=RAH

Layer 3: SpRiBX T

BEHIA

WIAESR<

Layer 4: FRZIEIE

IR
il

Layer 5: /VFEIRE FE1E

91 diagram

B—ERRMEATNERM., Layer 1 IZNE React, Layer 2 AFEEIER, Layer 3 RZNE UL,

25.4.3 $FMERENER R TE

AP R EtEERH#HNE

o BN EERENBNETERIIR

* Shift+Tab: XFRIE L)%

o Ctrl+T: {E5EMR

o Vim 2 : TEM Vim 4RiE

s EEEXH: BHTEEN. . &

MAPAZET#E Vim EXFEEER Claude Code, ERAFAIUNES KMSRINEE,



ANIBEE Claude Code 515 366

25.5 £ =4 Agent TFEEM

25.5.1 &M —: KinfRiRSHAS
JSONL REMHBHERIEHEERLZ S, filterUnresolvedToolUses SHBERENHRBIRES.

deserializeMessages WAHABYREEBBEZEMERHIE,

25.5.2 FN_: FFHEHERES, TE2FE
Al &8 H 2R E 48, Claude Code E’]lxlﬂzle_—i)hi - EHRTEZE(ER LA Prompt T

FFFEIAENR - SR ARG ARIURELR “FRiE” — BTEE =30 “B R RI” AHERIE

25.5.3 EM=: BER—FAR
B AP AREEBEELMRA, Token FIEIBER. BEEIEZE. MicroCompact BT BB
BXLEHMBHAMMIERE, CostThresholdbialog BRENTEN.,

PiT

25.5.4 FENM: F TTXERERNSER
200K Token #E FXEOEMIEA, BEHNFHEBEIEZHEREER, Claude Code BE LT

NEBEMET —BERAR:

o FEHIEN — RUFAMEXA CLAUDE.md f1 ETFX

o MAETHES SRR AT T B

o EBEEY PEEMREER (Session Memory —» £EE4E)
 E{RIF — Partial Compact RERITATEEIRX

%55EW£°mFFEE?ﬁﬁ%mE%%£M
WIRAZRINA . BAREZS . BMEFNEPEIA — FEXEHERPAPEE. —RE

Ghg rmo —rf TE“E%EEFH’E?’F,\;%E’JFE

MCP ¥R M BRYRR Hook # &= BHRR

S W

FBF MCP FR552% ‘

J—

BashTool FileReadTool MCPTool ‘ BEXIR

Figma MCP Chrome MCP

92 diagram

25.5.6 JEM7<: FTASHMT B
Store + onChange + Selector A G IT — M AMEIVASEIEMESR., AsyncGenerator A GRS

—PNERNBHELE, feature() + DCE MAAMITEITRNEHUHES X,
BN, FTAGRIRIE, MIERE. TR EIRHESR.



25.6 FIRERITIEX

25.6.1 BQ 8 B35 £ HIRNTHTR
Claude Code JRIBHFEIRIFHINMANAZ —RIEMELH BQ (BigQuery) 18, XEERFRIEE

BS5BEXHETHIEEIRRE:

// BQ 2026-03-10: 1,279 sessions had 50+ consecutive failures
// - BlA autoCompact HFi&zs

// BQ 2026-03-01: missing this made 20% of tengu_prompt_cache_break
//  events false positives - EERZKZESE

// Dropping claudeMd here saves ~5-15 Gtok/week across 34M+ Explore spawns
// - omitClaudeMd 4Lt

REERANEHRIER, BERRITRRAOIEERE. STMIUCHBRIESIE, 8TREHERHBEIHE
Il

=

25.6.2 Et—1J
Claude Code HIBAIMEERIBHABES AR

EMXER BUERIR ®iTRE
Explore Agent 3400 F5/X/&E Fleet 451t omitClaudeMd ¥ & + {2
A token
Transcript X ~4ms (SSD) / BahEIT bare &3 fire—and-forget
~30ms (FF)
MDM 3ZEY + Keychain FiBX profileCheckpoint HITINENREE 135ms &R
o5ms =TS
1,279 M R15E1E 50+ EEK BigQuery SI\BFEE2S
w
20% BYEFHETENEIRIR BigQuery BEEZEEITE

BAZ “BRGXATREAHRERE AN, ME BREETXESEARE X H12 token” AIKEHET
EO
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25.6.3 RiGHF



SRAIEfZ Claude Code SRS

Layer 5: useAppState
RS + 1T1%)

|

Layer 4: AppStateProvider
React S5k

|

Layer 3: onChangeAppState
BlfERARSR

|

Layer 2: AppStateStore
KEENX + BIME

|

Layer 1: createStore
34 1?, é'-'E'lxn_n E

93 diagram

369
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XMIFWRT TRAETEETEY, MEETIHE. S—MIRBLN, SUOREE: WEs
frau? "

25.7 e RERIEIN

25.6.1 [FhEEFF
Claude Code MR I HBA S TRIIHRY, MRIFHREMIER. 1SIEMU “BQ”. “CC-" FLME
B, EiEETRBESES B4 55,

25.6.2 IBfiZ feature() FIBFR
EEIERBR, feature() SIRMMAIBRAINC T ASRYFHRLR, INIHMERXERBAFE, BEE
X— 23RBS R EXEE,

25.7.3 M Store FFi&
N RAGRHERE—NSHE, 38 src/state/store.ts , 34 TRBHEAT Claude Code Z2HIEE MY

RS B, 2. AT,

25.7.4 =1 EREAO
IRIBIREONGE, SEIRAERRE IR R

ZERIME BRIEERE P #Z2HIAX AREM
f.!iﬁi}\%ﬁﬁi,k ERTREA B Ff AJ[EhE
RPRERIAME T RIAMAAML Escape BUH SR SR RAR

94 diagram

RENG

Claude Code M TFREHFFIMA—aIEHE: EREMIERA, BRERNFRBRESTHIEE,



LEENIMBENEL, BREFEERNBIT. BXEE (MIHRERNFER) B8 MRITRRNER.
ik (MAFER) FOGHAIKIE.

XERNAZ Claude Code JHEIR, BEAE—THIFTAKRERIGE AR Al Agent T2 —— |
BELHSEE T EA). SERNMEMXTHIEN, &< ARMNTZEDRMEARLF, MEETHE L
BFRRE IR RA0EE




i A RiBR

AARERKFT CRAEE Claude Code JRE3) RHLIMAIKRBIRAKE, REXFEINFAL, 817
ANEBSRXZ., PXFER. —9EEX, UREFPHRERERNET.
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A



ARiF

AbortController

Agent

AgentDefinition

AppState

L334
aallate il

Agent EX
AYEX

R RIRTS

EX

Web APl #5 #
15 S 12§l 28,
Claude Code FH
TEUB ERE#1T
B APl 15k
TEHT, B8d

ESESEET s el
BRI LS

Claude Code H
Al H EXEWITHE
EMFRE,
B Markdown
frontmatter X,
HEMINWIA
. BEGEEN
WMEERN, &£

IRE

Fia(T

A —1 Agent

CEL N

=MES, H

M =]
KRN

ERRESRTR,
BEEEEIIR
( ).
BRETX. RE.
TEPITIRESSER
BIETHEIE, &
¥ Zustand-like

Store 18

e St D O
8 IBuyEE &
AR e s 1R

AR @ Y Ry T

Iﬂl}

W5[%

Ch10 Agent 1&#!

Ch10 Agent #&8Y

Ch17 /Ik,u\ E
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B



ARiF

BashTool

Branded Type

BridgeAPI

buildTool

Bundle

L334 EX

Bash TH REXMIRNETHR
(18 MR ) , T
¥ Al 44T shell 45
LTHIEEN, E&ED
LREDE. B
IIE. RiEER
H AR MR ARG
NEZELENH

mmhB LR TypeScript & &

% R % E

Bl
BH R XEXH
(40
), &SR
EFHRLEARE ID
KENTINER

iz API E %  Claude
Code CLI 5 %
#8 IDE (VS Code
%) NEEER,

S| HTTP/
WebSocket X @
SHEEIR

TEI[ ot
I RE, 9§

ENK

KR B 2 2 BAIA

18 (40
HHEZNTEW
R
T8~ BT Bun ITEIZR
¥ TypeScript &
BRFRNEDT
9 & JavaScript

BEAET
Ch8 RETHR

Ch3 R RS

Ch20 REPL

Ch7 THZ#y

Ch23 2 RS
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C



ARiF L334 EX BRET

CanUseToolFn THOBMFIHR X B & 8~ Ch13 U RIERY
5

MENE, REED
TEHABRREHR
s

CircularBuffer TR X EE S ENHAE Ch21 MEEfi L
EEH( ),
EHEEEREH
g, BTFESCR
MARIGEREERTE
BREINFREN

=
E=5

Claude Code Claude Code Anthropic E A # Ch1 INBE#R %
$89 CLI 4RH3Eh
F, EF Claude
BB, T
HifAA. Agent &
4t .MCP 1IN ZF8E
DNEIREE Al
FRERIH, 49 49
7317 TypeScript

iR
Compaction L TXES Li341E token #3 Ch18 S$IEER
WEMER, B
BIph SRIEBHEM

MELARRIL token
= (& 89 &,
2R

FREEER

ContentBlockParam ABIRSE Anthropic SDK Ch5 JEE RS
RNVEEATHRE

KA
Casiatker Ty 2 2 i35
Mode i ek, I
2 Ban 8 %

1 2




RiF
DCE (Dead Code

Elimination)

Deeplmmutable<T>

DenialTracking

Discriminated

Union

L34 EX
SEFCRIIHRR e &g

=]

=

&

¥, £ Bun 7
B EBRBERAEH
TEINRBD X,
INFEIMRFRH R
B/ 5MERTEE

1 U3 1 K 3 R R

BERERMIFICH

AT

BB, TR

L TXSFREXH

BREM, LR
SMERR

e P TS IR IREARKA
R4 R E B HIK
ELEEBEE(E
RNEFARNATL
HiA, BRRET
m

RERAE

AIPHREXS TypeScript & &

HHENFHEF

Ez (70
XOBKEXREE
2 XENRITRR,
EICRUN

REIRZIOZRY

)’

BRET

Ch23 MRS

Ch3 KBRS

Ch13 X fR1&ERY

Ch3 £RIZRS
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Elicitation

ExploreAgent

L34
SIS

WRRERER

EX

MCP 1 iX =
Server [@ Client
ENIFKREMIMEN
=R E (W
1BX OAuth &
FAFHIA), B

(49 310 17) 4b3E

AE Agent Z—,
ERTRBERE
MEEBERENR
EES, EFRE
Y A A% BY 3 Bk I
CLAUDE.md fn#;
MEAHIEER

BRET

Ch15 MCP 1Y

Ch10 Agent 1&#!
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F



ARiF

Feature Flag

feature()

FileHistoryState

FileStateCache

Fork (subagent)

L334
SHETAES

SSAEN

XA EIRTES

EX

81T GrowthBook
i 72 o B 5
%

AR iR HIRITNEE
x, BTm#ER AR
mHTHEE. A/B
M SMERINRERR

=
i
T ERIFN R K
£, REm/RE
T EIRN BRIRTE 2
Ho AR,
MF BT AEN
MR

IERITENTERE
P HERREIEIR

o

}

BRAVIRS IS B (

X #F AP @R
(undo) B4

HBHTE

XHIRSRRU EFEH(

KE (FERER)

FhE BRI
MAENTH
&, BRRE—%
TERITHEE
HiE 1/0, B

£ Agent fork A
RfE

MZE Agent Bz
HMITF Agent B9

BIE(

2 210 17), F
Agent #¥FEE D £
TXEHRBIRILHE
EREMIALE,
BEHZ prompt

cache RIZ & K

),

BRET

Ch23 MRS

Ch2 Erpifitte

Ch17 REEHE

Cho TEHIT

Ch11 F&EEIR



Rig
Generator

Pipeline

GrowthBook

GrowthBook

EX

—>

> tool execution

W=

N

Bt

E

i

peI=4=pi2)

HEEH, BRI

BRERREN R
BRER

St

I

FORB S MR
*= M A/B W
wWFE A, Claude
Code B

(£9 1150 17) EERK,
BHEPEFEINEE A
IS ]

BRET

Ch6 A

Ch2 Enhiiig



Rig
Harness

Engineering

Hook System

WFRE

EX

—™ A NRAF
EHEL, BN
RoRnBEMEN
“B2Z2” (Harness)
AR E MR 8
B1” (Model) FRER
7 BRARIA
AR AR, Ul 5
Bz, RN
TURIRFRR

ATAPEIR
M 1T BT 3 E A
BE XM &8
TR, 89

e &
¥ R, X
5

BRET

Ch1 EHR

Ch9 TAMIT



ARiF L34 EX BRET

Ink Ink EZR EF React # Ch19 Ink/React
®im U EZE,
Claude Code &
RERE T #
A ER fork hR
x ( ;
50+ fEiR), XiF
Flexobox /3. £
REE. B#RER
FELURED

InputSchema BMAER B1PITAFM Zod Ch7 TRZ#
(v4) EX WS
IEIE schema,
EILEFIMES
BB, ST B
IHE Claude R[]
B JSON ¥ 2
8%, ENIK
&) TypeScript &
BUIEIT
isConcurrencySafe HELZE Tool #EFOMFH /R Ch7 THEZ
7%, RE
RMaFzIAS5H
fARCHHELE
MITEHFTHIT;
ERIAR (ES
< TR )



ARiF

JSON-RPC

JSX

X
JSON iziz Itz
A

JSX

EX

EF JSON Wiz
EXnETREREA
i (2.0 ;ME),
MCP #hiXHEE
femsl, 89

Fric, XIHEK/
Rz AN 22 [ @ EI AR A
HEER
JavaScript XML
BEY R, Claude
Code f#R JSX
wmERim U A
% ( X)),
B Ink EZRRE
React AHRES
| =S El S (e
DOM

BRET

Ch15 MCP 1Y

Ch19 Ink/React
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lazySchema

LRU Cache

L34 EX
BMEER FE R # 1E  Zod

J+og

schema HIE2£25 (
FAFHTIR AR A £
ITROMBERMKES, B
RIBENIS RS R
FiE T A schema

MERERF —MEFEKK
&, =R
BERERAREIA
[B)#9%8; Claude

Code FHTF
MCP EEE7FE

Ed Vi

~

il
Il
\\

=

X

Ch21 EEEMf 1L
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M



RiF
MCP (Model

Context

Protocol)

L334

RE X

MCPServerConnection MCP R 22 1F 1

Memoization

Message (ZEIF
R)

MicroCompact

EX

Anthropic 12 &
B9 FF B X AR
B, EX Al
F3 (Client) 5%
BITR/MER
(Server) Z [BIHY4R
HHL JSON-RPC
BEEDO, X5
stdio #] SSE
ERA

XKrh—1TEBEIL
MCP Server &3E

HIXSR (EXT

et

HE GREUER)

BEERRS. 7

RIASIR. FZR

BRMRTERS
BITRHER

ZTFRHER
g R B MK

¥ /A, Claude
Code & = E
KR

(XKRXEF) .

( 8 B o
)

Compiler

React
B @
memoization

DA Discriminated
Union I E X

HEXREER, 28

Compaction FI5

BRET

Ch15 MCP /1Y

Ch15 MCP t#iX

Ch21 %8EMf1L

Ch5 JHE RS

Ch18 XA EHE



ARiF L34

normalizeMessagesForAPIAPI jH Er/EL

EX

& A =

B
A Anthropic API
Al #EZ /) user/
assistant X B &
A Z M ER R IR R
8, MBHESH.
HERBIZIE. M
HE®RE, EX

=
(£9 5500 17)

BRET

Ch5 JHRARSE
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OAuth

omitClaudeMd

L34
TR AR

&AM CLAUDE.md

EX

Fr o 12 AR 3R
(2.0 + PKCE),
Claude Code &

HSTERVIRINED R

2, BT claude.ai
ERINLEF MCP
Server 181X

Agent Bt & %
m, B #&EF
Agent B SDK 1&
I B

A
EXMHAUT
& token; Explore
Agent Fl| F3 It i
HEBRATEKRE

token JE¥E

BRET

Ch16 MCP JAIE

Ch10 Agent #&HY
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ARiF L334 EX BRET

PermissionMode INBRAET = T AT Ch13 X [RAZEY
REERZE, B8
(E—1
1A . (B
HEZERE).

(BEIS PR A BIA) |
(RaEAL)
FEMEN

PermissionResult NPRZER T ENREENR Ch13 U RIERY

FHA) =

ProgressMessage HEHER KR Ch6 =\ abiE
— 9%, "L
BHATEREFRMISE
N#HEER, 28
28 AFL
BEEXGHEEE
&N, REBRERFT
e ER

Prompt Cache RTRERF Anthropic APl 89 Ch11 FEHE(K
ZENG, XBE
KIEH  system
prompt F1FH S H
BERIBHETER,
E4ERTER
24 IER token;
Fork Agent &id

BRA
ftEFmHRER
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QueryEngine

queryLoop

L34

EW5I1E

BiET

EX

Claude Code ®9

ARG -2

2 1300 17),
— DX IE X N —

A, HR

AO. BERER

METXE%B

&, SDK #1 REPL
HEF—HR

H sC
A 4% O K S A
(41700 17), B
RIER AT “RIE
APl iFK —> UK
MINMNL —> HAT
TH — HBE
b/ 47 &R, B

EESTM

BRET

Ch4 &Eif5| &

Ch4 &Eif5| &8
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ARiF

React Compiler

Reconciler

REPL

Resume (Agent)

L334

React Zmi¥23

NEES

REAPITHER

Agent k&

EX

Meta FF&HI%RIF
B, Claude
Code & R %
wizsd (A&

19 7 A
PMRE) B
A React AR
Bl memoization,
7 = F
) /

React ERE &
MR f 3R EE R R L
WMEFHEME
PR 0 RO R R
Claude Code K9

(£ 510 17) AR

IHF T FEPEERE
T ERmAEZR

Read-Eval-Print
Loop MWAEE, BX
#§ Claude Code
mEXRXRER

H ( ),

th F B8 o

1 f#

R EARBEHRIT
IR

MEAHXHNS
& Transcript &
PRE Agent 1T
RENE, B

(29 265 17) £
sidechain & &,

—t— L -

BRET

Ch19 Ink/React

Ch19 Ink/React

Ch20 REPL

Ch11 FEBEIR
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SDKMessage SDKJBER

EX

B1F Agent SDK
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