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X—EERVE, GEXRAZ agent, BHRHE agent HESUE, WRAFRENABH
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1 BN A
Engineering

i

= Harness

=)

1.1 ML EBRISLR

—N2VLGEIIMER 16, —ERER shell, Git, FIZSFIAMSCH:, FREFLM “FEIZEA
WEAF” 28R “PITIERSERREER”, FTE Harness Engineering, St/ {EXE—NREE
E IR R AT S B R G AL — Bl B (L i i, AR IS A —%:
BARGFA RIMEIFE T,

RXANAWTARDEAR, (HEEGMH. BiY, WEREZ-F2EHEMESOC R,

1.2 Claude Code K3 —)2 Harness: ZAIRINSIERSE

R HFEZRE, Claude Code &—EEFAH FANIE, IEREMFAUEAY CLL, AT IR
&, E-AAIEE R A O SR, MR — A RS0
St BITRRRASHTT A 2TE R S

iX— M system prompt FYZHZ 75 RFREER HK,

- {E src/constants/prompts.ts:175 JFh, RGIEE X FHHIETS,

+ {f src/constants/prompts.ts:186 H4h, #hEXTFTTE, BR. REHERE
R RN RS,

- {E src/constants/prompts.ts:199 F4f, FAM LS TRELAR, than
TEBNAE), FNEHRRIERHREETEN. NERN T HERAME,

XEEIHE— R, IRZ AN prompt, MFETE “VRE— M AFERBIF XMBEHE
M, Claude Code TESZE] L prompt Ul T8 7RISR, XL 7 HRIE
PATIAGE, RIBAT AR & T,
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BHEEAE, X1 prompt KA 2 BT 7E src/constants/prompts. ts:444
B getSystemPrompt() H, &t &R 53 #13h 2 &6 7 #¢ B W 4 7, memory. lan-
guage, output style, MCP instructions, scratchpad &M &% BTN, 2| T
src/utils/systemPrompt.ts:28, REXLEIA prompt, HE X prompt, agent
prompt fl append prompt ZHZK—EMSCHHN,

XU 7 — MR TREEL: —PEEAJHIRERS, AREARH—E “ 5 REeRiA"
TR R, EHEE GRS, CERRIFAERS, &N, #rid i B A SRt
ZEMWE, RGATNEZLIGHELT,

FAR: PRI = 4B (invariants)

assert prompt.layers 2 {default, project, custom, agent, append} # 1} # 35/
assert ¥ tool_call t: scheduler.decides_concurrency(t) before exec(t) # T E %

assert on recoverable_error: route € {recover, terminate_clean} #EREHEF
X=F—BERE KWL, EE/LEEDN query loop. TH. L N SCHIKENLHIEAR
2V AR A B,

1.3 %5 2 Harness: {CHYRHETEL0EIF

ARV prompt FUE T EMNIZBE T 2R, B2 query loop UE T & SERR_ L4
fia17,

Claude Code BIZOATEFANBAMA API A, M src/query.ts:219 FFEEH
query(), PAM src/query.ts:241 F4AH queryLoop (). IXERSCHN B A EE LMY —
m, B EREFARIMUE RS R RS Z T,

f£ src/query.ts: 268, R4 messages. toolUseContext, autoCompactTrack-
ing. maxOutputTokensRecoveryCount, hasAttemptedReactiveCompact. pend-
ingToolUseSummary. turnCount, transition FNAEBGER —MEERESE, —
MEERA— BRI, METIERKIN: E—RE TMHRESHEANT 1, K55
IHRE T ARBAE T,

XJ& Harness BRI, HIERMEITE T RIRENREMEIESLZ R B IRFHT N —2C

HIATEMS
IR IREREE
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- BIH LSRR BRI
- AL R RR SRS EE S5 HIRE

R/ DIXEELER, FNEE BRI U — D RE P TE

£ src/query.ts:365 fF/m, XMEMETEBLEARTCIEEFST. tool result
budget. history snip. microcompact. context collapse, autocompact ZFHN%,
SCERAR T BB %, (B[RS — /L Claude Code 7EUE FH A& A= wif sl /R m il A i =]
s T —M,

RN

X2 Nt 2 Harness Engineering HNREMEF prompt engineering Y& i, il
BRI, JEEROIERE, YR EZ, (HIRESHIOVE RS T N ERA HIEN R,

1.4 % =)2 Harness: T.5i#{HBHRMIEE

— PRI AR ESOR, TRZIE ARG EANUEKH, fJ—HERAMTE, R
&t R 5L 2 MB TE XURG 22 B PR A T XU, I N i B BE A PR I ORE TR E AR,

Claude Code AHHIERIRER, B1TH SARIE TR EMEREHKICR BT,

{E src/services/tools/toolOrchestration.ts: 19 runTools () B, TEIFAH
523t partitionToolCalls () 77#.E| T src/services/tools/toolOrchestration.ts:9:
AR ZEWT H schema, A isConcurrencySafe () HWi— N TEEZHES IR
PUT. REFF & AUV R — L, NREIF & BIF& 7 — 1K, H L% 12 B, context modifier &

Fe B A7 %R A block I B, W sTc /services/tools/toolOrchestration.ts:31
F :63,

XHFERARKRNE, BB Claude Code %A #E T H Y SR RIGE 1) B ARIE(, T2
LT SR ELENZEPITE L, SVMEELHEN TERS, RSB EE S
TR ZNFMER TH 5T

FHRUMBAZLIR, P KEBER, Claude Code TEiX HRE T W IR ~F ARG, 7E
SWEN S, RURAARRAY = E ) IXRMER Il 5 Al 5,

1.5 BVY)2 Harness: mER T H, WA

TG LA, Bash RIEFEY. KNEILFARZGUBIARLR, Al ERREMSC,
AR, PIZEHN Git &, = _EEEM], BHEFE 4% shell 1 X, —PRGUUNGKT Bash
HEEE, FEREEIRERE,
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Claude Code X Bash B, BJDAfE src/tools/BashTool/prompt.ts:42 fF/5
ERIRER, XBET 7 BB ENY), THRZRESE git #1 PR AYARER 7. AEELK
git config, F~EPkT hooks, FERETF git add ., TNEFE pre-commit K5 H
--amend B —FAERMIEM R, FEERAFHERNTEZE, HAZEIA push,
FEIX MY, BASWGEE T, EEXEEEEE R E SR ELA R, Bash —
B NESETAER, REMNELMIAE TR,

Harness Engineering f—1MEZFEN, HtEitsXKae ) ORm &L HREES ), fE
s, R, JRRIRE R SN SR S RO RBRIEIRE, B E 30— IR R
AT,

1.6 35 )2 Harness: iiaET IR —357

IRZ AR ER AR B IS, IR E R IE S, RERFA TR, Ko
RGHRBA AR, R —MEERTE, R token, &fi&Z prompt too
long, &% I max_output_tokens, MBF| T HAE48, FH T, hook BHZE, API
HIRFE AW, ZRXEENEREREHLA catch TR —TF, HRFRMA L1E
1217, SKhn B AW R R,

Claude Code 1t query loop BixAIXFEAR, JEFE src/query.ts:453 fEJgkT
autocompact [IRLFE, PAN src/query.ts:592 5t _E R EBRAIFEWHZ A E
B, BLREE M EHRMCYES SR A NS SR AGHE,

XH/E Harness M @B FRUEZE Z 2 —, HEBTH WIS EE RS,
THIEW, Harness HHIALLIR, FBiAMT; B, MERIRERECHE, M2
SElm 7 A AR AL

A RBIIRGE, R —EHIh. — PRBEAINRZIFG, MR EIR, % L, {7
PRI IR RS, A FHIE R
1.7 PNIEAS ] DAt R 28— SR
SXE, 55— TSR
IR GEI K HERE ) LT HNAT.

Claude Code HIJRISTE LA N BEBHE MR — P&t
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constants/prompts.ts WA prompt ZIEHEH—3 5, WA AR
utils/systemPrompt.ts URHRGT NG TE R 725k

query . ts UAAFHEIS TR SLIEINIRAS, AR IR IS
services/tools/toolOrchestration.ts WiRH T EIHHHAHRMIE LR
tools/BashTool/prompt.ts WA XU T ELAZ 1Rl = 2 LT R

XL e —i g, M &Z M Harness Engineering AR, 2 H B RELEH
B TREEIR:

- BRI

- LERY RERER
N EN 7S

- RBRIGHR R
- AP 2THIIR

- KM= A

BESRUNIE, RGUAARESE “HRHH” 4ERefhy, HRESEAEMI4ERIRT . At MERIERAAREE
EHR, {HIEH E A5,

PEEIRN, ERXEGWEEASWHIREN—)R: system prompt, RZEALEFL
NEXA, ABXUHEERTRMERG AN TR, A\BrT DAEME, MEA6E
AP YIRS



-

| 2 % Prompt A2 AH, Prompt 2
g R AT

i

2.1 18 prompt SR, B —MHEWRIRS

—iitt system prompt, RZANECHEEIRZE —BIERIEAR: RZHE, RERMT A,
BRUFA — RSN, MR RGUX MBS, X ZscfF, TR, 3 shell, &
RPITHRERGNHE A, NRAERAE “BEB447, HHlFEARRIE “EREi
o AP AR, 85 7B, WRILIR". WEAER—E,

Claude Code FJSEEISL AR TIX— /i ‘B system prompt 2 —@H 57 EPFEERITARX
B EERE—EBTRNY, AR —RAYME,

2.2 \EIS A, Claude Code I prompt M\—IF a5 5
=310}

{£ src/constants/prompts.ts:444 [ getSystemPrompt () B, Claude Code ik
[EIH) 2 — D HZA section HRKHYEEH, AR —BR7TEEFITH, XM WIRES,
N—H prompt ZKEZ MR, RAEAFIEKINENTEE —HRFTARPIZAHR,

XL section /D E TR,

BB B FEMES VA, 1F sTc/constants/prompts.ts:175, RAHHBEDZE—
MR EARHE, ZHATHTEEPHP R TS, XRFENGRA T S22 e
R, HANAZEELSS URL,

RIGRARGIHN, 1F src/constants/prompts.ts:186 Hih, RGFAFHIE:

- FFREE WA 2L SOAR
- LHEIAA AT REfR A AN R it

10
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- AP R4S RN E I
- tool result #l user message HAIREIRE A system-reminder

S & 4= P AR

XEENER — N EERE: BN ROMER “GAE—PNREF, mEXOER
R NFRHAERPITER, X2 HFmAES, BRRMES 2T A5,
FER, £ src/constants/prompts.ts: 199 FFf, 2MUTLSHT TREERES: AE
BERIG AR, FEBAULL, BN TR BAEEMEMRIE RN, eSS
DEINFINET SR, XENEBERGE ERUEER, HSUEMM TREARERE, —
N BB MRF—Y1” BIER W~ EERFRAE, W TEMEENME NG
R,

FITDA, MIERSEEH ERERER Hi2K: Claude Code ) prompt Zf@IE i b 1E
BB T BHESF A5,

2.3 Prompt FEIEHHE, PEXFAR, MAERTEH

Nk prompt ARFEAE, EABUARE, BEERECREE TEHFEHN, 28
B EHETE N T BN,

X— A A% sTc/utils/systemPrompt.ts:28 JF 44 buildEffectiveSystem-
Prompt (). JXEARABIE prompt FIRIFABRAHER — 558 :

override system prompt
coordinator system prompt
agent system prompt
custom system prompt

gk Wb

default system prompt

RIGES—PHE appendSystemPrompt,

X B proactive mode b EH H: src/utils/systemPrompt.ts:99 fF/5, Wk
agent prompt 1 proactive mode [FINfZ1E, agent prompt ~HEEHENIA prompt,
e INE R, JEHHE T AE MK AIETS, ([EARER A 5 B B,

B2 prompt 2RV EE (skeleton)

// skeleton: buildEffectiveSystemPrompt() (src/utils/systemPrompt.ts:28)
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sources = [override, coordinator, agent, custom, default]

base = first_present(sources) ATt & - xS
if proactive_mode and agent:
base = default + agent AR - T
return base + appendSystemPrompt // append XTHEHKE—E
assert exists unique base in sources # F& SN —
assert precedence(override) > precedence(default) # i/F® %KL, L E"EE N
assert appendSystemPrompt never replaces base # 1B fn 2 g M An

X =HAEA— BAEE—FWRER, prompt SEEIBE— G BN T2 RIRIR,

2.4 Prompt SRS YR, ERERAILICRS

RV HTIIX ENE LG — BTN, 84 FE % Claude Code fAfAALEE mem-
ory #1 CLAUDE .md J&, MEXHEIEHEMEINE: XBEH prompt C&2EN e
AL, MARRE “GEBEEEN—BIE,

f£ src/utils/claudemd.ts:1153 [ getClaudeMds () B, RHZ L project in-
structions, local instructions, team memory, auto memory A [FRIFHAI N
BRS8N, FPHER prompt M ERSerh, XEIEGRNARSRIEN S 15
RAl, X ZBIMHIEES. AP RAEIHTES. % team memory, IEZEBEXTEH
LR auto memory,

MAE src/memdir/memdir. ts:187 H4AHY buildMemoryLines () B, R&ti&E “Uifdf
RIFICIC XFEERA A T prompt —E85, EBHE IR

- memory & X FRIARSE
MEMORY .md 2 &R5[, TZEIEX
T frontmatter
MREE(5 B AN IZ AR AT

- plan #1 task Nz RH L memory

RXPFFARR K, B4 prompt BRI “LIRERIITHN” R T “LRARKRATRRY
e, XeLEE TEEE Y ERERE, BRI -SRI S5E AR
EEEAINNES
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#f)iEdE, Claude Code AHJEH prompt fUE “IX—H/ELVITE, A prompt #
ECKHNDZAeE R . — N RGEREERIX—F, B/ prompt AR RER R Z21E
AAJRE, TR IR NI [

2.5 FUEMEHPEm, JEEF RS HRNA

ZENIEE prompt I, RAOZAEFNERE, B WAHEZ prompt HZREHR I SOR,
4RI, Claude Code ML S prompt FINHR2HHEEA, BE8EZR. L
WIE, ZFamPalilzE, RIUsTiis:. @e.

£ src/constants/systemPromptSections.ts:16 {/5, RS prompt section
X7 R -

- AJZRAFH systemPromptSection
- 2FTHZE 171 DANGEROUS_uncachedSystemPromptSection

i resolveSystemPromptSections () KIMIEMNERFREZCAKTRELHNE, JRIEL
PR, 2T clearSystemPromptSections(), REi X =1E /clear B /compact
2 JETHEIX IR,

X REBERGMA, Lbr EREE TEH R, —MEIEAIBITH prompt &
4, FAIRERFERIKGES, MAFEENEMR, EIRMZFN#FN, Claude Code
£ getSystemPrompt () HE FHFHSHE M NAE 7T H boundary X707, U
src/constants/prompts.ts:560 F/5. XUWHHERRITFNCEKIN: FENEIE
STEPHENTRE, AYENBESBRDMN, ZEFTRERE —EHERT,

— AN ITREAGREIFHERL “WERS prompt S HEFLN , EMELRHIE
prompt HEXREAINE, XHFEIERFTEREIK, HHIFIERAIE, fTE M. AT
AIATARA s PR ST IR AN [

2.6 P DI % prompt, {HAREBNTIXES

Claude Code FH&HHEH P PFEAEERIN prompt b, MK, CLI BB SMEN,

fE src/main.tsx:1342 Fja, RHALH --system-prompt. --system-prompt-
file., --append-system-prompt. --append-system-prompt-file X%,
SoEU, HP SRR LIRS B AAIIMZIR,



%5 2 2 PROMPT 2 A 14

HXEAEN XN, RERARFERFMEM, HAHARREHS —0 buildEffec-
tiveSystemPrompt () MR %EEAL. XA ERFHEE X, BEARFRET. HF A
BNE, RANIRIRE G,

RS RIER], BRETERIBAES —MEiE, SRM—&, HAXB—&, ERE
N agent SUFHURELLAIH, RTINS ESREAIER DK@, Claude Code Y
R IE R B, (BB R AR REAE LS o IR ML

2.7 Mt 2% prompt fEIXHERGEDE, MiARGH

GNAATATI & T E—EE, " DUSE—MESAEEIE
Claude Code [ prompt BEAG5EE,

FriEGIE, 2aA0iy L3R, nBEE, BMERUTER. SRR MEISIME SN
kb3, Claude Code K prompt BE#EfE#E, KAEHE T LS5

- ESR, AR -IREEK
- EAEMER, MAREETER TE
+ ‘B5 memory, CLAUDE.md. agent instructions. MCP instructions —2H
JR S RE T |-
- EHZRFNNE section L], ANRBEFH—BSOR
- BEM runtime REME, MARRE TR ZIMIEEY)
XN 2 “F = prompt” FIEHRINMEARR, HHEZEARBZ: prompt
RGBT AME, EMPBEERELS, ERAZ5MR, &, B mKid
TCHIEEL, NERAEIZIX LN, FrBSF prompt F4F R R AER M7 & BB N A7,
2.8 MUEAS HL n] BB Kt R 55— A ]
X —F i Al DA R — Ay :
Prompt FUME, fETERGHEMNA—ERERTEHIEM,

Claude Code BIVERSTE J L 7y HE[EIUERA T IX— 5 :

- constants/prompts.ts {8 prompt 5 BAEHIEEM, MR —Ra—E55
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- utils/systemPrompt.ts BHFfFILE 1 prompt KIFHILIEHK

- utils/claudemd. ts 2T HEAKINCIZHEN A LB SCERC

- memdir/memdir.ts i prompt & 7K EICIZHIERERLN

+ constants/systemPromptSections.ts M prompt #—HL AT, A
KR B EBENIBI TN

FTEA, — AR R S A prompt, NXHFRARRL “LEER KA E", EEG
—EIBTHRIHIE SR, AL AR IS RE %, EREEAEIMGE R,

T—EZEEW, 29 —RERENEL: queryloop. K NELFHFEHITFER, fREE8%E
VBT, prompt ML, TERRE IS, — DNRARKZ BN LT, 1F
FARBAE B — R mdrs:, b, Ak Z RAREIRSHLE,



# 3 % Query Loop: fRBLRSMOBE

3.1 ~MRBIRGRERA, KB RO

U5 SRR Insahk A2 O, b WD —BRIUTREN LA, B
AT, PR, RPN, E# E RS, “—R—&" KT, Claude Code MEE
4 _ERH AR NRBRARH — BHRF SRR, ARSI P TIE R,

1

src/query.ts:219 B query() HE5%, HIEEZENZ src/query.ts:241 Y
queryLoop(). B4R —EEIRURE, ST ERH, BEARKHE; BAR(E
JERREHATERIT, IRE. K48, %8 N —HitE%ik,

KigiaE lifecycle: —PNRGREGHHIRN agent, METEXARIY, METE/LE
ZJEIERIAHNE B CAEM T 20

3.2 RBE TS

RERGAEIRIT 2], EEATHRSEREHR, TiTIORSA B, MRS
Ui, XFMRFERARR, REEHEAEL TR, KSHSEARLI, ZAURE, Hr
RETHRRIRA, Raibe AEEERA 7 R E,

Claude Code fEIXHEERERE, 1F src/query.ts:203 F :217, RS query
loop HYRTARIRASTE AFRIETE :

© messages
- toolUseContext

- autoCompactTracking

- maxOutputTokensRecoveryCount
- hasAttemptedReactiveCompact
- pendingToolUseSummary

- stopHookActive

16



%5 3 & QUERY LOOP 17

Query Loop Core - One Iteration Of The While Loop

L it
:,'gsps:t:: The loop state is what
9 survives between iterations.
Treat it as the real unit

toolUseContext
compact counters of continuity - not the
transition reason model call itself.

| —

feeds each iteration

lteration

Pre-call governance
budget / hooks /
snip / microcompact

budget ok

Model stream
text / tool_use / usage
7

N

tool_use emitted

Tool work
plan + execute +

text only hook / guard blocks
merge tool_result

results merged

Apply effects

iteration done apply compact / retry

Finalize turn

1: Claude Code Query Loop Core
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turnCount
transition

Z|7 src/query.ts:268, XEINESIERIX query loop J& 3l IN BRI BE B — 1
State W%, IHIEEES continue 733 BB {R T T,

Claude Code & HEME., [E4E. M. hook. turn HEEEEERMERE, MK
INEFERI R T "R E N —4eanmakss” rksat, AR S0 —SH A
58, RERGEERL: X—PRMZIG, T —PRENREARSRE AT B VIR,

B3 : queryLoop() (skeleton)

// skeleton: queryLoop() (src/query.ts:203-1305)
state = { messages, toolUseContext, autoCompactTracking,
maxOutputTokensRecoveryCount, hasAttemptedReactiveCompact,
pendingToolUseSummary, stopHookActive, turnCount, transition }

while not done(state):
govern_input(state) // prefetch / snip / microcompact / collapse
events = stream_model(state)
for e in events:
if e.is(tool_use): schedule(e, state.toolUseContext)
if e.is(api_error): return surface(e)
if interrupted:
drain_tools_with_synthetic_results(state); break
state = advance(state, recover_if_needed(state))

assert state.turnCount_{t+1} >= state.turnCount_t # IR A E A
assert every emitted tool_use has a matching tool_result # K A& H 3
assert hasAttemptedReactiveCompact - no further compact # 5 g [E 3R

3.3 Query loop HEE—IHTIRIGBHIA

MAMBERERS, R ASUATCHIZOIIER “ AR, BETE L HEHEE
18 H R ERE FH 2 A — K BB T/E, Claude Code 7£ queryLoop () BEiXFH

SRR
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FEIEFHABRIR 21T, RIETRITMOXEE:

- JA3EK memory FYTIEY, W src/query.ts:297

- TEY skill discovery, U src/query.ts:323

- B compact boundary ZJERIERIHE, "W src/query.ts:365
- W tool result budget, . src/query.ts:369

- 347 history snip, Ul src/query.ts:396

- J#4T microcompact, Ul src/query.ts:412

- T context collapse, . src/query.ts:428

- IRJEA 2K autocompact, W src/query.ts:453

X ER P A B2 — R A B, B&IFE#E, Claude Code 488 “ B F>IGH” HfE
CRIUMERL” 2R, HRUE, EAMEMIRELAEERRRR R I THEAR AR, TS HislT
I Sepias, FHEE TR AL,

XAFFEREE, KNRZARGUAEHER: SLlRE B P gEdE, #FmETRUAC
AWt 2EBZE, FAFAEZE, METRELESE, Kb LRETIBTI MABRN ST
R AT

Claude Code HIfUEBERGOE G TIEMA: SR, BEHaIIT. BEAIERTHH,
H3EH EiaZ,

3.4 PAHBIRIEURIRIAN — B, TRIGHAAL

R IEE TEA R 5E, Claude Code A ik AR T B, XY B H BR1E
src/query.ts:652 {F/G, XEAMESET HEHAT : RGESHEA for await it
NEBEAE N, MARFAPE— B RE,

IXERE BRI HTE Claude Code HE2—HHMAR, MARE “BREAEE”, HHEA]
RERLE:

- assistant XA

- tool_use block
- usage HHT

- stop reason

- API #4512
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IX—RTE src/query.ts:826 FENHEHE, RAXH assistant message 7K,
FRHEVE Y tool_use block, HERETE follow-up, KEA[REATMIBLIE TRIXS
StreamingToolExecutor,

MTRMAES, X —MRAENZ L, — B Y RERR, KA
HO2 “TER-WR”, misEBR “Wah-IERE- R B MR, A ZER
EBEJINF, MEAFISITINERRI IR S RE 2/, #TEZHE N —2 41T,
IXEN ARTHE Y query loop A RRHERSZROBE, AR AL, BAE
R OB — XU 4E, HIE4ERRGUTHR BN ARG, manfA
HZE, THEUMEE, RBaniks, mngks: ~—4%,

3.5 Dk BRI e R R

—MNEIEROBK, NRUZRERSE), AL TR, FEA TR, RaHH
Pt

Claude Code X H WG ERIRIAE, 1E src/query.ts:1011 /5, RAE
AbFE streaming abort, GN5JEH T streamingToolExecutor, FAASGTH BRIRE,
R, AR synthetic tool_result, #RESEA M tool_use HARLELE; SN,
Fi yieldMissingToolResultBlocks () FEa#bEHkiiiAA,

XEEHE—MRERA TR RERGMIMETE T — BT, SEAE PRI
B, RREEH TN T, BREZERTHEILA tool_use MARKEA, MRS, UL fI
transcript #FRZE—BHIFREE, WASRE ‘P T”, s G ek,
XFREZTAEE, BRANRMEASZG—HHAZ TH, ZRIORE, SN SR E
KRR “BIRARKER, e “E¥ MHPUTRETRERRE", T REfRIIHIT
Bugs, IRRZLAISHERE, RIS, s 2 R A B R A TE R R RHARR AR,
ARDA, ACFEAITZ runtime REARTIE, CEFBRINNERZEAERN, WHERARZ

RRE4[ C

3.6 DERICLAEBETREL, e R HEgE i EE 55 )

QR EFFITR AMR I S TRHERATESN, IBAMKE W RGN AR AR 2, A KE RE
DRGSR, NERMZEN, REASBRHERE DR eti=siaE ) 7 Kit,
Claude Code X1k & HALELE ZEIEHR, M 2E RER, RIRHZ prompt-too-
long #1 max-output-tokens,
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£ src/query.ts:1065 /5, RASHIWIRIG—5k assistant message 72 5& i
withheld i prompt too long. 4N E,/cikE L context collapse fEFRER collapse
A (W 11086 F :1116) ; WIRIEANHE, FBEA reactive compact (A :1119
F| :1166), #HAIEN, RASAZEAMBIMEMNEER, BEZIRAIKE.,

X max_output_tokens YL —F£, £ src/query.ts:1185 F/5E, RHALZEIA
&7t token cap; WHRIERTT, FHAERK—4 meta message, BRI WYL ARS1E
M, TAREIER, ERd, 5 —BERNEIE,

XARAEVI Claude Code HYBEIHASE, EiLIKERKIZITN LR —E7, Mz
BRRURUE AL N E, IMENEX, ETARG— MRS TIENNL S, ERETER,
MR TARIEH Lh4ERr R b AL 8

3.7 BILFFARER A —A4, SNRSISIERBMTERIRN

—i

HIERERFRE LR AL S FREMAHR, BEARGAEX 2 mW. Ky—1
REH, MBI “HRTRRATRT HAFT MRS, EAET "R,

Claude Code [ query loop Z/D X453 T iX L& -

- streaming IEHEIEH tool_use, FE follow-up
- %A tool_use, HtA stop hooks FIFTRERJGLLHIE
Vel

- fil’Z prompt-too-long k&

- fili% max-output-tokens K&

- stop hook FHZESEEMEIN

- API $BIREEAHRH]

IXATPAM sxrc/query.ts:1062 /g —HEZ| 11305, JLHZ stop hooks AfER, &
11267 | : 1305, ARG NMUEH hook, B[ IBTI: “compact JEIAKE, FH hook
FHZE, F4R%E compact” HIFLAIEIAR,

R RIERER. W2RGEHAE MAEAEE: KK TiER, Claude Code NI
N, BEIRAAGME -MEZEERT N, RGEBIRENT2EHK, e84,
MRLLCRIPIRSARERE R, MEEE R FEOCRIEIN, 1IERIXLEHNT, f—1 “RYks:
7 RGN —D “HEF2MENZER” RFEXDIT T
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5513 (failure matrix)

22

BN ATERAS il 72

stream IEH4HR +  HARTEK tool_use  stop reason follow-up, HAT
tool_use HPpIT

stream IEH4H,  JC pending tool stop reason H# A stop hooks
¢ tool_use

F = ity = abort signal {H%% remaining

prompt_too_long

Ridit compact

max_output_tokens cap REHA

max_output_tokens cap Flfk

recoverable error

stop reason

stop reason

stop hook block + hasAttemptedReactdvabdepadtre

PTL FHf
API $H1R

api_error

results, yield
synthetic
tool_result

7E collapse /
reactive compact
2 maxOutputTo-
kensOverride,
EEyil

JEAN meta user
msg, 45

Bkid stop hooks,
surface error

HIZIR[E], AHEIR

3.8 QueryEngine i EE T 04 av)E

AR queryLoop () A2 CAGERARIE, A8 QueryEngine HIETERLE HI% T,
f£ sTc/QueryEngine.ts:176 JTh, JRMSIAMAE & :

QueryEngine owns the query lifecycle and session state for a conver-

sation.

IXA)TE BN R I E S SRR, QueryEngine EHHZ— conversation [
query lifecycle, MiAEF—XAH, src/QueryEngine.ts:180 XL [TUiH: —4
QueryEngine XM —7> conversation, X submitMessage() #2AE[R—" con-

versation EFFEH—% turn, IR

A = =3
DERs:

RT7o
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QueryEngine Turn - SDK Shell Wrapping The Inner Loop

Accept
submitMessage(...)
T >

Normalize
text + attachments
< 7

system / user/ tool

Assemble turn context]
7

AN

QueryEngine does not run
Inner query loop the turn itself. It brackets
one invocation of the inner

l ' loop and owns everything

outside that loop.

streamed events

Consume stream
events -> SDK
A

vy

Persist
transcript + replay markers
T >

. Session state survives
Update session between turns; the inner
mutableMessages etc. loop is re-entered with it
7 pre-populated.

2: Claude Code QueryEngine Turn Flow
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24

QueryEngine State Carry-Over - What Survives Between Turns

( Conversation Shell )
mutableMessages
readFileState cache
abortController
permission denials
usage accounting
memory / skill indexes

., @

read / write
( TumN )
J ——
next turn
Tum N+1

inner loop J
Ytum

|

Each turn reads and mutates
the same shell. Continuity
lives here, not inside any

single inner loop.

read / write

U

Turn N+2

)

A turn is one pass through
the inner loop. The shell

is what makes turn N+1
different from turn N.

|

inner loop

ll

3: Claude Code QueryEngine State Carry-Over
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#|T src/QueryEngine.ts:675 f¥/5, QueryEngine fUiEESLF ) messages, sys-
temPrompt. userContext, systemContext, toolUseContext —#EAR 45 query(),
P assistant, user, compact boundary FiH/E 5[\ transcripts

XA query loop B R2IERFEIEAIHATHIL, SMER UL SDK, session persistence
#HEE B, ZHE Claude Code WiEit, TREARBEAMLE TH, WAEREE
prompt 5 T2, BAIERISFEIX MEA WA HERTE L) RYE L GESA T N

3.9 MRS H ) DAk eh R 58 =4 st
X — BRI T ARSI — T
REERGIRDRES, SRAERS TR I PITRR

AT LR E 2R, AERFME EFER C 2R IS, BRI & — Pk
agent fY “LBR”, E/OEEELIES, WMABH, FAHEE PWIKAR {52, K
W, IRE, 482 FIX 2 RINE M, SSRGS, WEhEEMHESR demo, H
BERREL—IRIERE, MAZIBTTI,

PoEENR), BREOPRERNM SNSRI TA, BRS W, BimiX
—EWRRE TR 27 1E, T —EERSH, B —EMA LR, MadidEs
il



H A4 TH, DRSSP A28
E ELfhil 57

sl

4.1 —HERDHGHH TR, MEENERRE T

P SO SN =BG ITAE A, — BRI T, MR 7
TEAREN, ZafE, IMFEMAELHR, SR —-REREE T, S EE e
fREM; T —&#NZMNGS, X, EESPhIk, Git i<k, fé
Yo FERE S SR R,

FrA T ARSI R EZNRZBA 1 HRARIXLE T H, Claude Code EIZ T
HARZEPITRE O, BB B Rt 5,

4.2 THWEE A7 0515 —iR5r

Claude Code f£ src/services/tools/toolOrchestration.ts:19 HYJ run-
Tools() H, ZefM T —HRERFMENERE: FEEPIT—H tool_use, Migiteit
KL

£ src/services/tools/toolOrchestration.ts:91 #J partitionTool-
Calls() B, RGBT AN inputSchema, FEM isConcurrencySafe() ¥
WK R GIEG A, RIES, eI E#R; mRAES, BFsHE
THIT,

XE RGN, LFRERL -8, — PN LERG—HAaFitk, #amm
BRI HERE, %2 iF4ER%, Claude Code TEIF & BEIZH %
HibResEMN T EE N E X, MZfE toolOrchestration.ts:31 % :63 444%
17 contextModifier, Fi%J54h block ifF I, WEt2i, BMEHITEH AN, 18
N BB N SCE AT A REE R 2 I

26
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XE MU TR, ERVRTHEE: AU EEM, [EAREBIARR T, T
HUNRAZHISGE R, AAREMRIE L N —8E, w7 RguiiliE s —AhREtLIE,

BEARBERFN R G R, EIHF AL RFEZIEA B SIEFENBISL, mAZEAE
M. Claude Code 7EIX B Z A R - HOE 5 IBIHIR 7270

4.3 17— LHE, HiEUTRIESRA: Y IRZH

RZ ANLAA tool_use —HHI, F—FHAWZMT, Claude Code HISLHIUM, H
ERENRAN I LFR,

{f src/services/tools/toolExecution.ts:30 ZJ5, runToolUse () FTACHIAIHA
T2, B4 permission, hooks, telemetry., synthetic error materialization %
BENHRIER T, BMERNER T, REBIRGEHHEELIL: T HMITTE Claude Code

HE—BERnE, U5

- UIN=EE
- AT EA
- PHTEEBIE
- RIS

XL T BAEX AN, MIEEE RO A~ —Ff. ERBBONE TP NER, HME
HOA&EER; THEMNE TR SIMER W, ARG REREE R E B E
FaaE HIWT, HanEY, TEMITRIBZ DT ERX2Z0URER, RRAEAMERS 2
BRI &

MR B, X —RIREZE: TRANIZEEE “BRRE S AIELR”, 1T %
HAS “FR BTN OV E BN ISR RE . — HA%3ZIX— &1, permission, hooks,
interrupt, synthetic result JXEEGEMFEGEIR, A2 HAH,

4.4 PR TRES . Claude Code BHARBIRY 245 K IRIZIN
A
Claude Code FJRIR A, f£ src/hooks/useCanUseTool.tsx:27 f¥/5, CanUse-

ToolFn MFEARE CAWH—FH: THESGAFIMT, HABEMEIH &, m
TR A B
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f£ useCanUseTool() H, RHEAR AEAEH T —1THIEXR, #ERIAIT.
R, B25%4H hasPermissionsToUseTool(...) MUAFEH|E, W useCanUse-
Tool.tsx:37, IRIAIZE RS AL allow, deny BY ask, X—@mE EEVH, HEMR
K, FRNEIERARBBRRSE, BRT “68” 1 “fRE”, BEAINE MRS R4tH
CARZE P R E,

#| 7 useCanUseTool.tsx:64 15, IXFBEMKSL I H AR

deny: HiZ{E4
ask: #HAMERE. swarm worker. classifier BiAZ B LR
allow: A EIEAT

XEWRE Claude Code MEEHY_ESIN T — i W B ek rUARTE : B8 7 P EIE, wit
SETEAENERAPUT. FS9FRIt, HEEEAETHERN, BERETHER
B, RGULAHE "X T TRTLMECT 30T

MM AEE, PIRRFGRERFENEA T, Claude Code RVFFRARE MR, H
BEBAT, HIBITR, BRI OGE, RIZIEAERES IR 73T

B PIRAERE (skeleton)

// skeleton: useCanUseTool() (src/hooks/useCanUseTool.tsx:27)
decision = hasPermissionsToUseTool(tool, input, ctx)
match decision:

case allow: 7return exec(tool, input)

case deny: return reject(reason)
case ask: return route_to(coordinator | swarm_worker | classifier | inter
assert decision € {allow, deny, ask} # A, T AEASR S
assert ask never auto-escalates to allow # LA HFI R
assert deny is sticky for this tool_use_id # B —iF KA HFER A allow

4.5 DURETRAS B 2 —Riaf T i X

f£ src/utils/permissions/PermissionResult.ts:23 /G, RHEEHEBARRIT
R T TR REC allow, deny, ask, XM THREZ, BHAMIRTE Claude
Code BAHZNEA/RIE, e AMIIE B TR,
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Permission Decision Layers - Short-Circuit Ladder To Allow or Deny

Tool request

rules layer »23°°

hard deny

< mode layer ;359

bypass allow

ALLOW
Y

clear deny

automated checks

class ifier / hooks / policy,
clear allow deny

' ALLOW ' ' DENY '

ambiguous

Interactive approval
(only when runtime
should not decide)

Each layer can short-circuit.
Later layers only run when
earlier ones cannot decide.
Intent from the model is not
authorization from the human.

4: Claude Code Permission Decision Layers
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RXFHE 2 AEE, BRANRARGEILRGREGIIHMRIE N AX— P a 4%
87, H—MHEE “RFEWRINT N, RGUBEAPTHELR, SRR —BUREE,
JRERRITELE, AT, RAFANL IGIHZR, KASIL, A HHTT Lo

HEEME, —MUERGUIRE XS REREM. TREM, EEFER” IXHIHE
WATE, AR, RV SERGHN IR, KA ST,

4.6 StreamingToolExecutor HiHHHi & —%i% X

TH—HIFHEHFARRIT, RStz 8 4, N RAHENZ— M
# queued, executing, completed, yielded FZIRASHIBAF, MiAFH 22 B —ah1E,

Claude Code 7£ src/services/tools/StreamingToolExecutor.ts:34 )5, #H
X ERPGHUR T — MR T REPUTE . XEHERESTE RN EU it
WA £ 77,

1£ StreamingToolExecutor.ts:64 £ : 70, RZAVFAE streaming fallback %
K discard 4 TE&ES; 1F :153 F : 205, ESRIEARFRREAE K synthetic error
message, HfE:

- sibling error
- user interrupted
- streaming fallback

#7210 G, RAERTTIHIMHEIRE, X

- [RMBIFHAT T E H B i BOH
- [RNH P interrupt iMiEGH
- [AK fallback MiiFE 4 Ak

HYl—E, £ :233 5, THICH interruptBehavior, & B @GN R &
% cancel /& block,

IXERIIE IR K, BV Claude Code AR BEAZARL “PAT I M) —FivRF ik
THHL7, TR Y AT AR S [FAEEEE Y, RAENMUEEHNE T EEETEFE,
EHE CEHATRIN GO, b SFEE R, B E RvraiEERA.

iX1E/2 Harness Engineering B)—PMEAR R NMOLHHTTE, R ET, &EF
TEXWPITRS, AR AN BRI 28 T



5 A4FTH, RSl
F 55 B R REFE (failure matrix)

31

HIET RTERAS il % 72
HEMNEANTE  sibling (7 sibling error HETHRE; %
PN executing block JiiF [E]7#
contextModifier
FH P EIE + T HMEARTEK user interrupt BUE#IT, 4K
interruptBehav- user
ior=cancel interrupted
synthetic result
F P H6IS + TRMARTEN user interrupt Aksr T HE HARE
interruptBehav- A, FHZEHHEE
ior=block
streaming IRV fallback discard %&ftt, 4%/
fallback queued/executing J¥ yield fallback
synthetic result
abort i = abort signal #h5% synthetic
pending tool_result, WK
tool_use AR
Bash ZEtE A<  classifier 54 safety check deny, AHEA ask
it 1

subcommand E

fR

4.7 Bash Jft2okize bl it 1 H 5 n] &

£ Claude Code T E R EH  Bash NEiE LE, BHEGXBEBRA. JRERHEH:
ETEA, SBEANEO, SEESIEEIRREI T, —1 file read tool /DAL

Claude Code *f Bash FIAMET, G15MH451E,

—JZ2fE prompt |k, Ul src/tools/BashTool/prompt.ts:42 F/5, XEXT git,
PR. fEke @4, hook. force push. interactive flags JX4ESHIEE T K RHFMNI, FB
Bt prompt & LEWIR, SZFR FIRA T N2ERRAHTT, REMATHBIK,

FRMRE, —4 grep tool Z/DA=Aifit push RS, i Bash JLFA+2HFREM.
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Tool Execution Lifecycle - Parallel Execution, Ordered Context

(Receive assistant tool use blocks (ordered))

(Partition by concurrency safety)

¢—ﬁ5<streaming executor?>batm—¢

s seria
(Queue into StreamingTooIExecutor) batch concurrency-safe?

Run in parallel

Run one by one

(Apply permission + interrupt rules)

' Buffer modifiers ' (Apply each mod

ifier immed iately)

(Run eligible tools in parallel)

(Replay modifiers in block order)

[ 2 Ne

(Emit progress / synthetic errors)

(Yield finished results in safe order)

\/\_1

(Merge tool_result into transcript)

(Return deterministic context to query Ioop)

Harness controls that live
around every tool call:
permission gates,
interrupt behavior,

sibling cancellation,
synthetic tool_results.
Execution may be parallel.
Context evolution is always
replayed in block order.

5: Claude Code Tool Execution Lifecycle
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B RENBRMZ2HAE L, src/tools/BashTool/bashPermissions.ts:1 {F
Ja R —RER, #AEALHE shell 1IBX. RIS, HIEM. wrapper. ZRINGELE,
classifier 5HUMIUEHEL, RM bashPermissions.ts:95 /G EEREBRIRG N T
BEMSEBRKRERE, BE[14 subcommand HEIE T EIR,

IXWiHH, Bash 7£ Claude Code B —E# N T R R AR ERIEE, &S i@Enan
SANH, TREMEXEANT — A an$sl: Bash 1R98, A DAY R,

X B MESE ST, XS EE T AN IZEZEHE RS, REBuEH, BeE
KPR EE, U Bash M@ T H, R ERE,

4.8 TARGHIERY'H, FREZHP, TaERsad

PR, EEMEEERIGRERIPHF, BESCelRNUERFREE S, FA—D
RELRGHN R LV H OB FIXEE R — A 521 tool_result, KPRy EFXEH. T
BRI RBIER. WATE R TWNE L —RE RN RSN — U,
IX—TE query . ts BRI THPUTERBEMHER AN, Bi—F{EF], query loop 1EHKTIN
Z4b5F synthetic tool_result; iX—%FFEZ|, StreamingToolExecutor th1ENERTI R
7 discarded. hasErrored. siblingAbortController, interruptBehavior Z#1Hl,
PIA—EIEH, HRZIERGHE “MUTEH A, BT A 2R T X
IERELRSF— % AT IEIIAY R SR B,

X2 Harness B S Nz —: BRGEREMT. R2LHERE L2 IR,
R — R RIER IERSG B O —HETCTEMRER RS R A,

4.9 MSAS ] DB H 55 P9 A SR
X — BT AR — T
TERZERTED; NRRREAGIIARE.
Claude Code HTG{E JL/HLITHEIRIRFIX I
. toolorchestration. ts TSN, BT, BLAIRIEE T 0]

+ toolExecution.ts # hooks. permission. telemetry #1 synthetic error i

fETHHITEE, WAHHRITA 24
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- useCanUseTool.tsx X REEHR 7K allow / deny / ask, RGN
1D %LRYATZING

- StreamingToolExecutor.ts AW, fallback, A& HEEFIE L1118 X, 1A
(EAIW PR IS E e

- BashTool/prompt.ts 5 bashPermissions.ts X Bash REURIK = EIGHE, 15
HH 5 XSS BE ) b 4 52 BRI 2 B

TR TR . BANEEIWAFE T AR, FEEREE R, hlesiE —3%F
1B Bash X s M THAZRGFHNGE; TERSGRIFNEBLZEH, WEBTNAY,
P—EENENERXRERGE D —ME WM M@z iir, Claude Code AU
PR, HIEALRNARGAI E IO, MRUEARE, 2% NREHY,
s& memory, CLAUDE.md 5 compact gi{a/tLRIZHAL R SGEH,



4 5 5 R Memory,
CLAUDE.md 5 Compact J& i 5l 8

 hamy s

5.1 EF—%, RGNEHE—FMRKZ)H%

EEEZ, RGUBIEH” 2 MERNMHIG, RERFENZEAE, LNz “fFit
FEIAE” NeE, eER—ENR. K. 2EFRERIHA, Claude Code
X EARANRIE: ZME 2, @A 2R ERBIRE. T2 R0EHAE
R, 2RI T E R,
X—EEITIEHZ: Claude Code EFER] I B CHUCHIARPGHESE, “ICAEEZ” f1 16
HHAIL” Bk, TR BRI,

5.2 CLAUDE .md {A R iHH, KHFRSAEEMIEI A TGRAE—
i

Claude Code 7 src/utils/claudemd.ts F3LEtiEidIZ ERHERER, ©IiE in-
struction source 73 LE:

- managed memory, f%I41 /etc/claude-code/CLAUDE.md

- user memory, {540 ~/.claude/CLAUDE.md

+ project memory, FI4N1H K H 5% HE) CLAUDE.md, .claude/CLAUDE.md.
.claude/rules/*.md

- local memory, {441 CLAUDE.local.md

1M HIXEES A RAZ AR B R EER N, & A0 LF H S BOLHT project MU, 5%
s EmIARAE . R EAR DAL, RN, AR SR AR R A R T R

35
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IXPFERIE R, Ry e Claude Code \—FHiERAELE “KHIWMEMNI” F1 “A
RIS AR5, FIARITE, DAY, GFELR, XERERIFmT K T5
—RAFHE; ST EN2EEEENRIIRE, RIULIER Mo REE: E2
FRAEEEA, RN B2 E AR, BRRTF,

claudemd. ts A HAYE S, EWEXEREMNMAT LI, fl2 2. rTHENRALS
LSRG, WENNTNIRERL: BX%F @include, 3 HE ARV KIBARAS H S A
VE% XU TAZIMER TIE3K include RUER], tTEHERT 5 —RE WWEH: A
B BEASCR, EERZE prompt FIZRTERERIRTHR IR T,

XEBIELTREMAGES, RARLR:” H2IREESEARSILE, HAR—
BHEARUZTITS”

5.3 MEMORY .md 2 &5l, T~2HidA

W CLAUDE.md BHIEMUE, 2 memdir AbFHAmE R 5 — 2K H A K HICIZ,
src/memdir/memdir.ts B —EBRIXIMEEISREHE: ENTRYPOINT_NAME #7:E S A
MEMORY .md, {EIX/NSCHRFHF AN AR ERZEHENR, B XN index,

TR HEEIREAE, buildMemorylLines () FARIE IFIEE!, fR1F memory 2

1. #EEMK memory 5 HAH S #:
2. FE1E MEMORY .md BEii—"1—1745%"

W LIXLIT? RIARGERBEN SRR S PORENNE, ARSI AR — B AL
B, BE BN ORSBEIR BN — DGR T

XA A2 memdir. ts EHE 1A MAX_ENTRYPOINT_LINES = 200 f1MAX_ENTRYPOINT BYTES
= 25_000, @il T, RHASEHEE truncateEntrypointContent (), FETELEEIEM
HABRE . FUNE T —805r, IEIRATT#5E] topic files,

XEMIERABR — D WE R ZIFERIII N EPHEREZIRAM], BB “AH
WL RREEZI R, BRI A SCF—BERY HR XY IR, \EE~ 2 EE, R
RIS, B — MU IR AR —am A R 2
M Harness Engineering FfEE, XEMESRAENEARFEGRE: KENIZ6H50 K
NE7 A CIESCTs AAABHRSATIE, B BTEE E AR, EWERN—K, &
K—ERANORR, FEEEILCRGIRLIER,
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5.4 Session memory i, WWHESHE B AREFEPIR ISR
T ETN

HEEKH memory IR, RERGEEMEZIHT, HHEET “XRZaIHRMNTE
HEIR— 77, X —IRSIENERRIESE R#,

Claude Code 7£ src/services/SessionMemory/prompts.ts BE[ J4AXHEE T
— B, BROAMSR A XS

- Current State

- Task specification
Files and Functions

- Workflow
Exrrors & Corrections

- Codebase and System Documentation
Learnings

- Key results

- Worklog

R—BRANE, XREANTFERN, EXR0NE: MEMEIM T, BRdtabl, Sodmg
e fr, JamziEt 4. BAEEENZER prompt BB, TR EARZEK:

- HEEH Edit tool E#T notes file

- FEHE note-taking IXFEHEA G

- ANEBEEREE

- Current State MR R MEIL T1F
- BIEEM G RELE, (HEEHImE

iXViHA session memory £ Claude Code HIfiE “BHE—MHIIKIIR", T YH]
RVEFEHUN — R AT AR S TAERIRE SRR, A REEEZINIE, K 46 AR S:
RRCTIID AT A=~

X A MR TR0, prompts.ts BE X T MAX_SECTION_LENGTH = 2000
F1 MAX_TOTAL_SESSION_MEMORY_TOKENS = 12000, @I WiH, RHAALSSIRICIT
i, TR KIR aggressively condense, JLHAUSEIRE Current State Hl Errors
& Corrections,

XARBEVEAA A, HIERGAIRSG, 20 NS TIERE A" SRR,
Koy BN TR, TAENAERYESE —HRBTR 181,
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5.5 Hall compact H%H, L GBE R mBEIGH

FXE, KRN, A memory, session memory #H T, H E RN XIEZ2BAK,
T2 Claude Code f£ src/services/compact/autoCompact.ts HifF—FH&i\—
ML NEMRZSEH HENHEREK, SRBIEEBLEZ,
getEffectiveContextWindowSize () {4 context window JH 5 —2ERE %
summary i, MAX_OUTPUT_TOKENS_FOR_SUMMARY E i 1 20,000 to-
kens, MEtEW, RHLIE compact REEALEL, 4o 0E L2 E| SR — <R
TR A,

%% getAutoCompactThreshold () XAEH RN E [ L F1# AUTOCOMPACT _BUFFER_TOKENS
= 13_000, ZEHE. $IREE. F3) compact WiE =S, WEE H 7 H buffer,

XERFHEEMRIANRAGER: b OB ZREATV RIS B Hait, AR
HHIRS, FREERTG, HENABREEM— A2 EXRIKEES T N5,

PEBEZE (thresholds)

FFR 8 EH RS H

MAX_ENTRYPOINT_LIREGS MEMORY.md AT memdir/memdir.ts
T8 ERR

MAX_ENTRYPOINT_BYZES000 NS EBR memdir/memdir. ts

MAX_SECTION_LENGTHA_000 session memory  SessionMemory/prompts.ts
B BRR

MAX_TOTAL_SESSION1ME®IORY_TOKENS  session memory SessionMemory/prompts.ts
JSS A

MAX_OUTPUT_TOKENS260B0GUMMARY compact MEHH compact/autoCompact.ts
23 [A]

AUTOCOMPACT_BUFFER3 TOKENS autocompact #m compact/autoCompact.ts
o

MAX_CONSECUTIVE_ABTOCOMPACT_FAILUREBSERIMUAMTEIE  compact/autoCompact.ts

BHAEEERNE AutoCompactTrackingState, EA{YIC compacted, i turn-
Counter. turnId #l consecutiveFailures, X¥iPH autocompact 2 —BE=HE
Br. 2R SBBRmMATIZTTINT N,
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FERERE T - MREHWNER: 2RERYLIREKE API calls fEIESLRIN au-
tocompact £, DA MAX_CONSECUTIVE_AUTOCOMPACT_FAILURES = 3, FIMt
fit% circuit breaker, XBEWSFIREL, B— MR TRZATIREWA: IRA]TPARIK,
{EARRETCIRIR,  Toic /iR,

5.6 compactConversation() HiHH, fHEZEHEEN ST
eI LTS

RZ N—Wt compact, =PIvEiE “HimiliXi#HZE—T1", Claude Code HSEEIZE
7152, src/services/compact/compact.ts Y compactConversation() H
MY, ZBHUEE LIS, M, BEALERE, EEt—MCRE TR A
compact 5%,

HEIEMEAIIEDE, stripImagesFromMessages () SIEEF. XA AL [image].
[document] ZZEJFRIC; stripReinjectedAttachments() SR IEZ G EE
FriE A attachment JER45, FIFRPE token, (UXMNFIERLIIH, compact 26
R EFEARLE” M ZIZ A, H token FFHHIK” HIHETY,

BB A B JR RS BB truncateHeadForPTLRetry (), & [ TNX “compact
IER H &R prompt too long” MIlEMAH, HWELEW, RAMUKINTRESE, ©
HIN “BUKTEHAGHMSRE”, XIRIGESLHAR, A E demo,

MAE compact ¥ ZJ5, Claude Code A2 REIHIRE —5% summary, BiER:

- E2HMY readFileState

- EHEK post-compact file attachments

- 4 plan attachment #ME[>E

- plan mode attachment M E[>E

- {8 invoked skills attachment #h[E>k

- {8 deferred tools. agent listing, MCP instructions i delta attachment &
EIRENEIPS

- 1T session start hooks #1 post-compact hooks

- 5 compact boundary message, itk pre-compact token #5545 E

XEEEIE—E, BEURPAM: compact (YEIREIE “URETIE TR IBITIN PR
ETHF, MEIEHRY, SRREH,

FrPA compact 7 Claude Code HHE G —RZHEE, Mt — XK ESS, HET
NEWHEEE RO TAEREE, XAGIHRER IS E, RANRZ RS REiEE, o5
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compact ZJgBA “WILHFRM”, MELRE T TS, RS, IR, #%
RER AL LRk E .

5.7 L GRS O B LR X

MR E compact.ts BUEHFE, SEM—PMEHZEHZRMN: Claude Code EIETE
RSB TAEE SR E,

Blan e 2 VR E fIE V5 A SR attachment, [RS8 S R340 BY /T TAEHE )
HEsE; BERE plan mode, Ky MR K 4552 UG ATRER T H QIS TE plan
discipline ¥ ; ‘B =fR¥ invoked skills BN, (HX 8 skill iZ'E token cap, ¥
% skill KE1E post-compact BrE R E AL,

JEHS XA IEMR A EIE : per-skill truncation beats dropping, &EZ, BI#EEE,
IR R — B R B i<, AR M, XERE, FRAaRmiR, aih
ik, GELZHIEIZIRRE, %R 2

MIXE AT DUl — MES IR Z LR | T RGN IZI TR B RE4ER T 3015 2R
vh, MARIEREERERERERERIARE, XA, ST, #BiREIE, $EE
LR, XA ERIE NP REREMON . ROIR, TURHII SIS, EE HIRIRF,
IBATIS BRI AT DAEHT S BN ZR Y, s B/ 5 5 AL,

5.8 MIEAS L AT PLgESk e R o 4 S
B T AR AR — 3
ERSCR TR, REE ) E AR R TIE,
Claude Code [IFRRYTE/LANEBTAIR X FFX A HI:

- claudemd. ts #EKEIHEL T EMEL, AR MU ZERNIG N X1 73 G

- memdir.ts f MEMORY .md & SR T FFom 7AW, B DS 25 R T ml <5
Hik

+ SessionMemory/prompts.ts HEIEBRIEHRSIEIESME, IR section A&
R, VRSO ARSI,

- autoCompact.ts &y compact 7B th s, i IXFIRWERT, BilH E R
AR EE
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- compact. ts TEME G RE TR S B RE T B FHT hook tRZ, 1HHH compact
EMREEETIEEY, MARE —BRIFENES

PR ARSI : KIHR / KHNCIZ | 21EESHEN T B, NET; ANDBRILZ
/1N session summary k55 “MREETAE, E “BIZEE”; compact 2R, T
ERHE, EHREDTIREIBITIE N

T—EZHNEXERERSM IR EAT, AAN—PMERFL TSI prompt
too long, max output tokens, hook FLIEIN, k& 7 XHEFTHR, FHNIRAES
Hik, —MUBERSRZFOSE “WALE", LEEINERIT N G %hEH81T,



B 6 HIDAGWE . GRS T 1
B RSt

6.1 TR A HAHIEE, MR “TERN T

RS AY “EHBEO R, Ui EREE L RIR, RERGHAR
KisfTE G, RXMEIESRIERER: RARSPER. HERI@E K. hook Rl IR,
THZM fallback 2%4E. IEZHAGHZKT,

Hr— MERGEEAA R, FRB BN 2 E A, MEE Y HENEME RS
Claude Code #EiX— /R LR AR H A RIS AR — MR —51R
J& TR, WKE RN 4 BB THLH],

6.2 prompt too long j&—Hhs3R eI

MNEZTERBERYL, prompt too long B—HNERRESRKINZFT L M, TRATFIEE 4 {H
RAEHE, RABRSWEHE.

Claude Code i query. ts S BT Y HL R EAE, 7E src/query.ts B, RS
B “HRHITR” XER, P ZHETREEGEAP . MXMEE, withheld 2
#21R5) recoverable errors, HiF:

- prompt too long
- media size error
- max output tokens

XAFFHEERN: ALEMERERAMERGUAELHE, BIERSRRG M,
XAMMPARKHEE, KA EIESR OB & RGUCRE N REARLE T,

£ prompt too long J5r3% _F, Claude Code SeZIXFEME, BEASFIIKE KR, &5
FT context collapse, #t5t recoverFromOverflow(), #EEZ staged Y collapse

42
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PR3, WERIEARTT, HHEA reactiveCompact.tryReactiveCompact(), tnt/2
U, WMERDERN: SEHECHRE, BHEEEN SRS, 25— oRtEaE i,

AR FREAE TR, BIOVEIEAFRIRE RS, FRUMMEHIRERS “RERN T
T, BRI ERERAR R RS, eI R ARG 2

6.3 M. compact B, PRER ST THHE A Ligi
SEAEER

REAGMKENEZ LN BEEFE WAHER: —BRIERAIRE, A EEI,
H PR R F TR IR I

Claude Code A XHFHIEHE, query.ts BEMMHTERER HIXFEAS,

H—A4b, 2 hasAttemptedReactiveCompact, —H reactive compact E&IAit, H
POBF[FR AN, REAIEENR, K TEMRHABE: W3R compact 25182
AT, IA4RSE compact KR HIR TR R — R SR M ™35 FE — Ik,

AL, 72 stop hooks RIFTALIEIAACEE, 5% EAIRE BEHRIERE: QIR prompt too
long ZJEitik stop hooks /T A, #EAIREHIER death spiral, BEIFAREUE:

#515% -> hook blocking -> retry -> #§1% -> hook blocking
XIEGE— KA, AR, ROV ERINRG R ERATIHER, 2K
WL SRR E 79 ST, TR e iR B TRE .

Fli A Claude Code £ prompt too long TLiEKE R, 2 E# surface #815RHBkid stop
hooks, JRFIRME S : XN EGgSEE XL, A EEAMNEUK,

6.4 max_output_tokens FCBREHH, PREBASE M

KA A MRS, — BB, stoek—BRAIRE SRS HR, NIA#
Bl 7, POREGE N, W BRSEAE, LR BN TR,

Claude Code f£ src/query.ts:1185 fF/gHUALH, IR HEEIL TERSL, Bl —
A EARAITRE « A0SR Y w25 PR SF cap, B maxOutputTokensOverride
R EEEE, BEREEMEEIEK, R, X—PAHA meta message, tLigfik
BRISEIRIE, RGH T — ARRES eI,

AR S cap WA, FHIFEAE BIRE: HBHEANEN—2% meta user message, M
AR SRTE, KER:
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HRES:, AEIEW, ~E recap, HHWIRELNA), MMNEARES,; FIRTIER
/Ih—15

/YN0

XE—LKIRAERERNNRGIES, Bl Claude Code MRS, EREMRE
(ES5ELE, REHFSN token fEEALIIMEIRE Lo FERKAESHE, XMXFIHER K,
NE— W EH) recap, #XH—DIHMEME, JHEMNEER, &5RFMAIRE
FHEESAY, Wa—fRfREmE TS,

it LOXF max_output_tokens KU, BIFAIIKEIEE E8E ., Claude Code TEiX HAL
FORUEESSELSE, AR FEA LS5,

6.5 auto compact RGN, BHKERSGEH RE5Z
Eriil

AR ERT T Y2 “ BRI IRE 2R, A st/ services/compact/autoCompact. ts
SECFERIRLR 5 — DR HEA AR SR E AR S BRI, B2,

IR EI AR A R, WARER: Bl —Eik,

AutoCompactTrackingState &[] consecutiveFailures, — H AR RE#E T
B{H, shouldAutoCompact BIEH|KT “$&HBLZ compact 77, KRGS EHBEL,
FEEERERAH IR BHA KR session Fi%EEE autocompact failure LFHH
fetsls & API calls, Pl AN circuit breaker,

KIERTRI AR, 2RINSAIKE FRAERX DN REBECERM. —PMEIERANRE,
FRERSTERIIN I T A5, WASTERBINESR T, FRRFRIRE RS, AR
ERREZEARS, FHIg FEIRSE, b EERARIZ L,

M Harness Engineering fJZ%, 1XHa] DUlH —SARBEAYSEIN AT B 3H R E AL
LA T, AIRRIR. ATAEWT, A3 IIMKE 25 MVERRS: 2228 BT AL K A

WA (invariants)

assert withheld_error € {prompt_too_long, media_size, max_output_tokens} # T

assert hasAttemptedReactiveCompact - skip further reactive compact # N
assert consecutiveFailures < MAX_CONSECUTIVE_AUTOCOMPACT_FAILURES # P
assert compact aborted by user -/summary_success # TR

assert every withheld recoverable_error surfaces iff recovery exhausted # u
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PR AR RBOERE (failure matrix)

HFI AT EIRAS fib &z 2 B{E
PTL — stagedCollapse prompt_too_longecoverFromOvexflow()
collapse >0
PTL — stagedCollapse prompt_too_longryReactiveConfgdd£)-iX
compact =0
PTL — hasAttemptedRqammip/te Goop akarig % surface,
surface Pkid stop
hooks
compact PTL  compact iN WEZE truncateHeadFoxBHER&Hy ()
JURIS prompt_too_long API round
MOT —capT cap < MAX max_output_tok#&ns cap € {{#5F,
maxOutput-  HA}
TokensOver-
ride
MOT — 225 cap = MAX max_output_toké&ms meta A recap N&E
user msg, £ K
H
autocompact consecutiveFaifgxitk B3 compact, MAX_CONSECUTIVE_AUTOC
N = [H{H surface =3
user abort i Esc HEFIRGGR +  IKARLHAE
tool_use &= synthetic

tool_result

6.6 compact HE WK, FibUE “BEINE” H&HEBE
D

compactConversation() XEMAEEAH — MRS AL = XINZI: EA&IN com-
pact &k H A EE prompt too longs.

XFEE RN —RRAMER, RSN TR L T XERHETER, SRMEIERMEAE
N ETFSCRKMARR, REARNENXMEE, HyeRBEEITERE, BELERGE
FCEfRRA B IREIBT, TARIRRERE 7,

Claude Code HJbHE 772, /21 compact . ts E5| A truncateHeadForPTLRetry(),
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2 compact HOUKRKK, RSAEHTEFRM API round B MR, FHEIR
compact, BRIEHPRE “ERGEEERS" RS HE,

XHEPMERERER: XMEBEAEMR, WSERS, HEMERIER P 528, I
HFRESRETE, X2 last-resort escape hatch,

XAMEET AIIME, T ERAERCLA R, RFGREZEN, Leg2 ek E
%, BINeERREE, XMHAMAIERESR, HERKH,

Recovery Decision Paths - Cheapest Fix First

(Recoverable failure observed)

prompt too long? > %max_out[::ut_ta:)kens.?>api { hook failure

yes truncate

s . no
Drain staged collapse <ra|se CE cheaply?>
(local, cheap)
Raise cap (Inject resume meta)
continue without recap

es
resolved? ‘—)<>-(7 [Classify retry / abortlj
no

unrecoverable

[Reactive co mpactJ Y

(one shot)

ﬁ}%-

stop/ budget exhausted \continue
or guard trips? Recovery is layered:
- local fixes first (collapse)
Surface error Re-enter query loop TP T2 (B
- explicit surface only when
cheap options are exhausted
The same ladder applies to
retry and compact paths.

6: Claude Code Recovery Decision Paths

6.7 abort & X BH, rhlith)E T HRIRE R —ER5r

RZ NI abort TN HAKR, NEEBCEHERREITE, WETTNAEE, Tl
it AR EL GRS e

Claude Code fENZHEHE T : query. ts B, T SEiHPE StreamingToolEx-
ecutor.getRemainingResults (), NEZH) tool_use 4% synthetic tool_result;
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Compact Fallbacks - Staying Safe When Compact Itself Fails

(Compact requested]

N )

g session memory
needs summarization sufficient

(Build summary request\

L )

I(Sessicun-memory path}

N )

Even compact can fail.

A circuit breaker on
retries prevents the loop
from spiraling forever;
control is handed back
to the caller instead.

Next tum with
repeated failures no compact boundary
< 7

attempts left

Restore critical
files / skills / deltas

s y

Trim oldest history
retry summary
T

Stop auto-compact
return control to caller
< 7

S

rAttempts counter)

N )

K 7: Claude Code Compact Fallbacks
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compact.ts #f compact [ abort controller &4 forked agent, FH4tH APIUser-
AbortError, BFilk” # Esc B compact” RE L — IR,

PR E” HPAEE T, MeREERBENIREERE, HRKEAERENE
Hlr, B NREIE AR THIE—REHITE A A, KRR,

6.8 H DA E IR, RHTTRE—2t:

Claude Code X151 5K E HERAFA — N BORBSHTEAR: PRIPI TR — 8t —
ARGUCRETREVIE R NIA I 20 W2, A T2k E S, AR IRS:
[ 21k [ i,

query.ts HJ transition.reason., maxOutputTokensRecoveryCount. hasAt-
temptedReactiveCompact. compact boundary. synthetic error message, #¥
TEB BRI SORICH . — NRAERE—SUER RS, RENERERE, HNETE
8 SRAPER AR, BXIE4EEE] hook retry 5 compact retry BN EFR,
JEREIBMEARHEATE RGIL I 40 HHIRIRE B IEBANY, BRI H AT NRIERE
REST; MAREREST—MWr, TRENRBBMLRZFEN R,

6.9 MIEHS H AT BLBR IR HE IR 554
BB AT A R — 0

RERGUZ O, (REER IR LG RE4ER Al fRe, ATIRSY, nI4kSEH)
PITRRF

Claude Code HYTRASAE) LA i _EFERISCRFIX AW -

+query.ts EINHIRAIRE IR, JERBIKE 73S, TR E IR

- prompt-too-long %%& #&7E collapse drain, fE reactive compact, WHHHIKE
FRARFL AR 77 2

- hasAttemptedReactiveCompact 5 stop hook guard BHH#; IESEAEIR, 1HEH
PR ARG 2 IR P

- max_output_tokens 5E42 cap, FHESREMEREE, WHHTKE W HIREIES:
155, NI BNE

- autoCompact. ts [ consecutive failure 5 circuit breaker, iPHH#1KE £
SRR K T
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- compact.ts Xf compaction H& 1 prompt-too-long tHEREIIEE, WAHIERE
S ENEAR SR A K E TR

K TR REDE, FH—TEE, KEEELMYE [, Bk E 2] T
RGN, BTE s S AR RS, Rkt R fR20E BRI RIS, Al FetEm &R
PHE 55 RGUCRENREIE B CHIT NI,

TSI — R TR S RMSRIE FhS—RERHRE “HTH
HECRC, TIFFIAIBIES M0 agent, FHESRIKFDRER, HIRSIRIIFRERH
MHLARRE TR T UL, AN RERI R R R — MR R 2R T, TR
AR AT ARILLTH,



97 BB RUE: H o TR IEE R
ATk

7.1 PARBGER| R, MREEARR "2, miz
113 EZ%I”

AR/ B HREM O X, (BES—K, 5. S, RIESHHER—% LR
W EewWE, RS, BERL, 2EE LERAREER, ERIFAER: M
LIRFHAT R AR RRELE Sl L. BIERMERZRE & agent A RRENE, [F
I Eat SRAH R A1k,

Claude Code MIJRASFEIX ml EIRIERE: B A subagent 4% “B— PG E
07, WY —BHREHREZALR. KSR, RIERFAEERENZEPRITR
o

7.2 forked agent HJ5E— N2 cache-safe

src/utils/forkedAgent.ts H3kA —BKiER, 1EEAEDIH] Claude Code Xf sub-
agent [ESHME, ©i forked agent utility FYERZ B4

H5RMAHIL=E cache-critical params, #ifR prompt cache hit
EREZEEAS query loop Y usage

[EES{=E Y

BRES AT AR, B Ik THEEAERR

= e

XU, e BRI “44 = cache-critical params”, IXHIEMAR, BEWIHSE Claude
Code IRH, fork BT REEAIZIET X, BARIT X, SAHHAEHEEEWESE N
IFIATE SRR —E, &N prompt cache FEEFRER, KARGER S ZIZIR,

CacheSafeParams BHHHHEH B T IXLETER:

50
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systemPrompt
userContext
systemContext
toolUseContext
forkContextMessages

ML 1420 FIBEfE R maxOutputTokens, K25 thinking config 435250, T
thinking config X /2 cache key FJ—#E77

XA, 2R E R RIBITINETT LR, — D FREIN SRR E R CE
Wiki—iE token, B LEBIEIFITERRN, Ehr R 2EIREH 1T, Claude Code XD
NSRRI Z : (B4 fork A EEFTIE

B forkAgent() (skeleton)

/1 F 2 forkAgent() (J%: src/utils/forkedAgent.ts, src/utils/createSubagent
params = CacheSafeParams {
systemPrompt, userContext, systemContext,

toolUseContext, forkContextMessages /1 b5 R —%, #& prompt cache t
}
ctx = createSubagentContext(parent):
readFileState := clone(parent.readFileState) /1 BINEE
abortController := new ChildAbortController(parent) /] FEEBEERXE
getAppState 1= wrap(parent.getAppState, suppress_prompt)
setAppState  := noop /1 BRI\ R
nestedMemoryAttachmentTriggers := new Set()
loadedNestedMemoryPaths := new Set()

if opt_in.shareAbortController: ctx.abortController := parent.abortControlle
if opt_in.shareSetAppState: ctx.setAppState := parent.setAppState
hooks.fire(SubagentStart, { agent_id, agent_type })

track_usage(parent, child)

defer hooks.fire(SubagentStop, { agent_transcript_path }) /1 Ay A B eh IR

223X (invariants)

assert child.CacheSafeParams == parent.CacheSafeParams # fork A 3 pro
assert child.mutable_state isolated unless opt_in.share_* # EZ0ME R
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assert parent.abort - propagate(child.abort) #RXWTF T
assert SubagentStart fired - SubagentStop fired eventually # A4 o JH B H A
assert verification_worker # implementation_worker # W5 LI A B4

7.3 b vin, FRBLEEER D55

forked agent F55 —NEHE, 7F createSubagentContext (). JRASEXEMEIATT
HNEBREH: BIMEN T, P mutable state #ff@ &, B4 T4 parent,

EENARMIX L

- readFileState 5t clone

- abortController 4% child controller, TMAEEZILE

- getAppState fiffudl, iEF{CBES permission prompt
setAppState EKIA no-op

- nestedMemoryAttachmentTriggers. loadedNestedMemoryPaths FF&EGHS
EEgiye:

HAETERH opt-in MTERL T, A= HRLE callback, 40 shareSetAppState,
shareSetResponselLength. shareAbortController,

XERRIER, FVERR T —MRE2 A BN 2 RIS FRERE
BT, fETER DOBRIE B QR ETRELIS R ELRR, DI RRAL Imi 522
ARPRAS, —IRVERHEFREAY., (BRI TR LR, MR e ERZES T E R, IR
SR H =2 EERATAE L,

Claude Code TEIX HAZSEE & HEZHEWPHFER, REAZRIMEHE, XAMECHRE
BAREES L, MRIRILR, EABRE “REEZECA, IRESTLIREER", Tz
e “HERZRE, MOICRE, BOvE=IiEEts”,

7.4 hEFEESRBIEH, synthesis A 2 MiGtEES)

N HFE src/coordinator/coordinatorMode. ts, #REELZFH Claude Code ¥t co-
ordinator NERRE 7>, BB coordinator 1 TAEEIHE:

- R PISEE R

- $51% worker fi{ research, implementation, verification
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g

7.

CREETRIFIH P i
- BEEREEN B EREEE, AEERIR

BN —4), 155 57 prompt B: Always synthesize, X worker FIfRAfFTEE R
J&, PhRHELAEERE, HEHER prompt; AEYE “based on your findings”, R
SHER Rk SMU 4T worker,

XANE LR 2R ], HIEREAN TR, m2a A worker /R HRA]
IREFT RN, AIHIT, ATRIER N —2; BiX—=, ZCBIRPORL AL AIESS
¥ RHl. Claude Code fE prompt i&it 2K research / synthesis 73, WrEE %
ZiRNF, Ja%: prompt AAHIIEMASA:, BAARME, BAZRE—5 A A,
BB R B BT ISOR

7.5 WL BN RRITBE, S0 “SLKBIZERR” IRPU S E 5
“ SRR

coordinatorMode. ts JH —ERAIMESTD TR, BHE WAL 7K

- Research

- Synthesis

- Implementation
- Verification

HHE 588 verification B HFRZIEFARIEERL, mAREMIMUSHEE, JHLE
HEREHEIEFAEEE:

- run tests with the feature enabled

- investigate errors, don’ t dismiss as unrelated
- be skeptical

- test independently, don’ t rubber-stamp

XV Claude Code $E5IE 4 8 — BRTEK, MK worker T I JE 3
fE: prompt HEA#SEN" implementation HIE + verification E Iz QA”,

N2 EBZ? "B TR R RIGRIER” ZRFE — SRR, AR HE
K LHEBEIMN—E XA HNE), @R 2GRN L, HXERAEFTI6E
HIERGHINE, € verification 851, [ERN FRIE” RaRiE” 5" gEXfIes
R WHEETR, RIUELT MBS LS
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7.6 hooks HUL:S5Ean UM, FRBLARH ZR 1

ZRIRGUEH —MREZBRISHIHLTT . spawn HEIT3k, WERMEZE,

src/utils/hooks/hooksConfigManager.ts H & ¥ T SubagentStart #
SubagentStop M2k hook, HiF&{E subagent JBaIl %, #AEA agent_id M
agent_type;/5&1E subagent RIRFEE RN fil k& iy A IS HT agent_transcript_path,
FAVF exit code 2 # stderr KI5i% subagent, k&b e,

X YA ABE7E Claude Code B2 B XBZ A AT AIRGENR, BN AT DAL
W, AZIERTAT A A, EREER B, XBEELAET, “FREER EFREWE
HRFEA,

5 It [A] i, src/tasks/LocalAgentTask/LocalAgentTask.tsx HJ regis-
terAsyncAgent() XERTH—1EMH: &1 async agent #=FM cleanup
handler, A abort 7] PAH #h{&#4 F abort controller, fEF 4 HGIEE evict
output. EFVIAE. PR cleanup .

RENHEAEF BIRIERS, MEWIRER, EXRONBOMEE:

- XA agent B EINEIBIT

- RIES T ERGIZIRES

- e SR A ER

- B cleanup callback B &H itk

RZZ R demo # R ME] “FRAEFE — agent”, Claude Code V2T —H:

Uit agent HERMMTAIR, RTINS, SEQHESE RG22 LIs T8 K E
o XA BRI RGTHMAFE,

AR a A IO RO RS (failure matrix)

N AT EIRZS il 2 B{E
parent abort+ FfEF5 AR5 parentabort &% ARTE AL
child in-flight child.abort,
% cleanup
child crash TRERHIE  SubagentStop evict output, exit2 R2¥F
H exit # 0 fire stop hook stderr [Flj#4z

il
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FAFMF? ATERAS il = B {E
child timeout FIZ{THR registerAsyncAgehort child,  —
ey 5 synthetic
result
cache key CacheSafeParanfeork fE4 fork BEE  SEEENTF
drift B i cache
shared state  opt-in £ child KBS no-op, F5H BIAREH
P N1 setAppState &R
stale memory memory 53  %HUH record {FEIIX, WIS verify
LIEN IRAFF update/delete
memory
cleanup jti§  task 5 KRHE  finalize Sl ASA] B [
iH handler unregister +
evict

7.7 BAEADEONARES, WET I ICRTEEIY

Z R 5 U A H A ETLE code change Z /5, Claude Code £ memory K5 B 1
BT — SRARMEASTE R AR,

src/memdir/memoryTypes.ts HE[T#EEE: memory records can become stale;
15T memory S P HT, ZE5E verify current state; g1RIAICH BRI,
ZEGER MRIINESDIRAS, HEHEMER stale memory,

XANEBAEZ R E T, IBIFRE I — DN — A HE . WIER BN R G R
RSN B R SCERBRIEAR SN, — NRGUWRAWIENRE N R, AFRIEHID
2. 1B, [HRG, VRSP 101G B .

MIXNHEE, verify BL2—I skill, tg—RHRLd, (R DB TAESHZ, ATRA
S EAAESR, ATRALEHE M agent SERETERT, (HIEMH P ESEIATSZ AT, SZEA A
[EZY RIS, FHIAX LR EEN,

7.8 ZINME LRI AHE TR 77 X

Claude Code W2 EILZ%—MIEHIR: S NEET X, R worker #£JRIHR
R HEEER, I worker FIFEEM, RiE worker L[ JREE, coordinator ££H[A]



7 BEZARHESRIE

Multi-Agent Runtime Lifecycle - Spawn, Isolate, Reap

Child runtime

Build isolated
child context

( Run child query loop

{

)

Track progress

collect output

Parent decides
to delegate

Resolve agent type
+ execution mode
(. )

local / worktree

Isolation: cloned file state,
child abort controller,
isolated mutable sets,
shared cache-safe params.

Remote task
(return handle)
>

child completed aborted / error

)

(Coor‘dinator synthesis

.

Research can be delegated.
Understanding cannot.

The coordinator remains
responsible for synthesis.

Propagate failure /
cancellation

Cleanup
unregister tracking

8: Claude Code Multi-Agent Runtime Lifecycle

56
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oK, ZE. OMF,

XA X BB KU R ERTRTE T, $5IR A& research fRZk&. synthesis &IZiE.
implementation 5%, verification BUK—&—FhERRERAEIN. RISK, —Wmiks
RAAF T R RS HEERIAR T, 2REEEGMENH, REHE, MEER
AR EN SR FAS, FH coordinator HAEK,

7.9 MRS ] DAk e o5 -1 A st
X — B L AT DA —

ZAREITHEIT > L 5. SCBL WIERISR &% B AAMERRIZRA SR, &
Je R P 2 A SR BT A% & AT SR A R

Claude Code BYTERGFE )L/l 77 [F/] S HRRIX AN H] W -

- forkedAgent. ts {8 cache-safe 2%, usage tracking 5 IRABEEHRAESE —1L,
WiBH fork & 5u/2iaf T2 A) el

- createSubagentContext () BRIAFEE mutable state, R AR5 opt-in H=,
Wi A 22 IR SERG 75 A A e

- coordinatorMode. ts 51 coordinator #7i synthesize, TiAEFE &I,
R, ViHHZZ S M REIMU
[F] — DS verification FRNZERT B, FFESRMZUEIAZREARL, KIS
K UERAAA T oy B

- hooksConfigManager.ts #2fit SubagentStart / SubagentStop ZE i J&
hook, WiRHFRIZAIILNNG, TEEFELE
LocalAgentTask.tsx 43 parent abort, cleanup. output eviction, 1iAA
agent A= an JE HH 5 22 [m] WAL

R TR fork 2 cache H5IRFEILSR, BIK” AL, FAREBIARE, A
HERHER; PIFRAIEIR, SZEAASML; RIEDS LI, SURAXIKA
UEIERf; agent Azan & MR, ARk, AIVERE; FHTROEIEMELE TS ETE
%,

TEENCH), BHX—BENHEZIBA RN, il A AT 2R R I,
#/EVL, CLAUDE.md. skills, approval, hook. memory JXEZRPE, EEMN “HAD
SmFHOSH” R P EIBAAT DR EE A" B TR,



o+ 8 BN : BRI TR A
RS AR

8.1 M MNMiF:, AR\ RERSE 2 H]

fR% Al coding TEAENMAFEHEERR., RGMARTEM 2Bz LR, Ham
fEZHT B ERELS), (Taitfe—f) “PERXNERT et S, TREBMMRE
G — NN AR T LB, AR 2T URER SN,

FEET, DASTIZAUERL, BaEDyerHE ™ ARSI, B s A,
AN — BT, M 1o IRAREFHBCE B NERHIEMR L a2 ek, WL memory
Cad ], WL skill = fork FCBE, WRLED RN ask, WRLEDERIUE “BiloRRE",

FirDA, BIBAVE Mt E 2RO, RS S TN IR T, R HAMREES
PUATHI LR

Claude Code WiFISZ FRMESS%, ETEHRZ SFEREM T 520752
hnEL, AERanfrRsR, FARIELAmIFEE, Aan)E LA MRE nlhm, XSS T HERE
A1, HIBARA— coding agent, BERESIA—1HIEHANA 2 TR, tE7EEH
ZHE MR LILFRT A,

8.2 W\ —, RICICHMILF I E

X—ERAGPOREN—m, EFIATEHIAR R, “ KR A T, IISEH, Z8HF]
N—FFia =56 hooks, HIHEEMIE 2% skill H, 158 & UWLAYR s ESE A PO 4k
=

- WFLEAESS T agent RS S
- WL BT N T review
- WEEBDERTA5IE

o8
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- BB B IE — R RERT

XPYAFFERRAR, Atk —HEEROSHEEZ, BNEDHEERZER, BoitRK
AL S R

QRIS EE, JEEATE BT R R E:

- AVREERE X, RREE agent KA NMZHENLIHE
- review SHERE X, HIRIEEN R ARNE &5 — B2 i
- WIEANERE X, RA= HE PRI G RARPRTE

- RXREN, FriESERET e R RESCE

(KIIt,  SE SR A& H I 0@ = 2
1. Sl RS2 P HHE
2. it review MIERIE R HE
3. RIGA H BT =i 8 ok

REHINERERE, FENZEN agent AEsR, MEEWESNBNT TiX—4,

BN 73 B Be v i B (builder checklist)

-[ 1% 1A 4 F CLAUDE.md 4 2{, team / personal / project = %% # ¥iF

- [ 1% 1A %—kKiE<E X (lint / type / test #4533 CLAUDE.md)

- L1 &1 A BEREACEZEAR (FEX. ilh&d)

- [ 1 % 2 A: #EEX allow / deny / ask, Bash k|

-[1 % 2 A g4 <3/ skill F%4&, &/ A precondition / postcondition / K
- L1 % 2 B XU ARALH T kel AR A

-[ 1% 3 f: stop / post-tool-use hook ¥ H#, ik transcript + task output

- [ 1 % 3 F: stale memory H 44 miE4 K

-1 % 3 F: E&&H (6it diff / PR / CI) Ksk 04 F EEH & it

Gate: A BREALTFEFF 3, BALA & ZE R
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8.3 CLAUDE.md WIfiH, fET . 732, P

AT B4 claudemd . ts HIZENE. 2 T RIARANE, XFEFPHARAEZ, HE
AT SN I PR B ma il — 2,

#1BAZ CLAUDE . md BEI& & A EASE M, AERTA IR R, than:

- RIEPERELR, BN RS HEEHFR, Rk

- 411 W K VL P e s s o

- PMELEER, BIUNAEE S RERKE), NELENELIEXEE reset
- HHXURS, BN review Jedk findings, PGS

NEEHERER, EE2MERSNIENRE. RE0EESA HEIREAT . AR

AMNPLERK command / skill / FIAR?F 3, CLAUDE.md —E#E K ERIET, e

N EfARE R E R HIRAR R IR TS 2 B TR, R 2R ERirsR e, RSt
2SR AR S A TIA R,

Fff AFFIFA CLAUDE . md RYEARIRS A B E B2 ey, meNARE, JLPAFRESL,

BEGME, mMAEAER,

8.4 EMIHE A, JeRIIEE X, i skill B

¥ AT coding agent, &H WHIEIALE prompt, 7E model, tHATE skill &,
MAEFIA “FER” RAEEG—E Lo

B NAFREHIA T, A ARSI —F87, A AREEA RIS GENIT, XA
—K, FHIEHN RSN R GEE SIS BRI,

Claude Code 775 H k& HIR— MbilA], 2 verification M “IFEE” & BUH
NENE, AT coordinator mode &4 verification BJHHHIR; verify fHXZ
RAA R BIERE AL, HEoRiEZIER s S

AN AIBNCEEHE, K4 skill af DAE filife, ERAERIEE XA REE IR E,

ISR HIBA SR EF 2l PR = FEIE
- MRS R UE AT SR UE

- IR/ SRS, FlaInA, 1217, HiERAERA TR
- IERIBON RERRESRIC N “C5e B B AR
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X=PFHRNRANER, EmEf 8 RIS, Mk, REX =g —
T, BME—IHA skill 1R, HIBMBRESCHE R AR o

ATCL, MIsHILESE, BRI EH 2 :

GRS
- FHEESRAERER skill st 4
A R A B LR

8.5 skill Bi&E G 1N TAEAHOR PR

HIBANSE — M skill xR 5 mIFRRNR AR : BT YA K— 8 prompt BtRk”, B8R
SRR HEFHIEYI R, #AX,

MIIE, SkillTool NEIERIAGE: VCERIAFEH. SINEANESME., SR
TE forked sub-agent BT, B LTSGR F TEER, Frbh skill /025
T8 I TAERASELL, (E¥ N B Z PRy 2" Jemii s e 8 /f7,
BN skill B R IZ BB 2 XA skill ARSSMRZRITSS. BRINGESHIRLE T B, BHEHUT
K2 fork TP, 2 AR RIEEER, BAHIXIUZ%, skill RPHBILERAZ 74T
Wr. WEIE., ERRAELRS T AR EEsIHE”,

8.6 approval WHE L, X572

Claude Code MFURHIWTRIFEE allow rule 7FE A, BEERE—HE: &2, ~%FTF
RLIZE AR
X—RIENNEHNAEZ PR, FANNFEFERERZ B RN EA—F, —H
KRGS XM, K Git RS, AN, RINTR S, EME—S 8~ R EREARS)
7k, WERERIIHRTILR,
HEZHFNEIX B HEIL S —MER: — R e S IR, 4550
AN S, BIERAPIT,
HEISERIIRIEE B Aeg X 2, Stz TEAF—T1V], Eeln:

- LR BIEZ. dingth, 1EE KRR

- ROEX, RECE. PUTEIRME, XIRAHEE &
- Git, FTANN, TTRIBUREASE, X E—PER
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X R XA TR, I TR ERLERAS, KB
HIEZEEGIN, ARSI EURE, A IZHAR,

Fir A approval 7ERIA &P EOOME, FEREXERILFUTERE, MR —HIG%, Hih
WA NSRRI R

FHEBMBR (approval template)

// A : approval rule (% JE useCanUseTool =1H#| =)

rule {

name: <4 4>

match: { tool, args_pattern, cwd_scope }

risk_tier: read | write | irreversible /] ERE, MErILEL

decision: allow | deny | ask

ask_to: coordinator | reviewer | operator

ttl: session | turn | persistent

audit: transcript + PR comment + CI log
}
assert every irreversible action - decision € {deny, ask} # A 3£ 34 [A]
assert Bash compound commands > subcommand_cap - deny # B L@ AT
assert ask never auto-escalates to allow # —EAE %

8.7 hook 2Rkt )), WHABENE—F

hooksConfigManager.ts & I IRZ A aAHH: SessionStart. SessionEnd.,
SubagentStart. SubagentStop. PreCompact. PostCompact, FileChanged. Di-
rectoryChange %%, EXLERARIE—EE, SHHE hook WEIENE: EiLHIER
MSTEERINLA 2R,

Bean:

instruction file NN #hFEHLR L
subagent 12 Il B &~ —FR 5 IE

compact HijaicxHE

session RS IAFYEIE

XEHRA M, HEEERNZEBE—MFH: G, MEFETRZMLIIA,
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HELBOHEIREIN S, 53 IS 5 R ORI, code review MU, CI
ARk, DR EHIa ok skill, JUA Y MATAURL KBS ghok & BBk ks b7t
i, hook ABELIEAME; AT RBAEINEE: AR AR, AkBHLE
. VAR R A T
R, BRI hook BT B E AL, JEAHE" WA, BEEEK
SR D 2R 2 JE TS A,

8.8 M BB MREE, HEHILLZNEER

WG " BRATERA S W ERHTT . FIELER, IS REREVE N2 k4.
MIE—2 . LAY, Claude Code RUH. telemetry. task output. transcript.
hook event, agent notification ek, SR ERIVE REET],

HISLEEX HHE, H&E: Git diff / commit, PR g, CI SR HE., issue 5
Rgsie—ZFHAAATA, WEBXEHEER, SME: transcript path, tool
VIR, hook Hff. compact A=, I usage SRS, KHZIHIA
FLERAO, REZFIPNGERIEMN review %5 —, TRIERESHERHT, AHS
MU = AR

Al AESERZ B B2 FICR A agent BUAFE M ; S BEHITHE &N / S / a1 S FE]
PARISE SR, 7EIXME, A TSHDECE S BRI ESRIRS AP E AR AL .

8.9 MUERSHLI n] BT 8 )\ A
IX— i f SRR RS G, D%
BN FEHII D5, SR SEH R B2 F S TEAR IR S T AR R AR AR [ E oK
Claude Code WFRSZ HHAE %, HIEAIEBATAMEZIXLE:
- BB R, TR N AR SR AR —
- skill E@EVEEM LAER, ERiid2EHGR,. TAJEEMm L YE 2
- approval MAZX KRG 7 &, A% THAFHZRTTE]

- hook R, (HIETRMAES, MIXERATEEFMELISESIA
- BRPTE B, SRIERLEERE, BOVERS LakE#ilt
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BRI BRI EAT IR I 78 SORT RS2 A8 A U BBl RS e — Uk Y
skill; 4GH review / CI / s/D Ui XA REASF:, B 5| hooks f1E ZugmHE; (117
A AR REMRREM T4, (EABETFHIER PR EH I, Bin 2l iz
MG, KGRI &,

T—EE2BUOR, §im/LE—BH IR, HIREAWErFE— M SRR
FRUERIERAE, FTABIEZLIE, BUMIERGET AR ENATHE R, R BH &Sz,
A[EGIE, PTEYmAIAT N



% 9 # Harness Engineering + 5%

GFEARBE DRI, Proe— 4T UG, A1 NAE, iR EHEE R R T
WA ARG LT T, HSAMT, EARINET, HIWNCRE N, KA IEFER,
RS TREREFMHIRIIEN, MR R N RARI 4,

A/ \FESERG R, TARREEIEIXMAE—DES: IR RIEE, [HRGAR DIA]EE;
AR RAHE P ST LR B b e harness,

X—EAERETAY, TRt R ER RN, efrheEws, hrgns, &
1k H Claude Code Jr4-5 TAEE5H AT KM,

9.1 BN AR akF, AENFH

[FIHA] DS ERIHIR DT, BARIAGE, RAUBTFREBFEISE RIS, HE A~z HZR
SRSEAMFENE, SURRAIFRFEEAIMT ), IR AINX — /K, RO FEIT a4 Y
R, P&, RUEFIERR,

9.2 Prompt @ #5Hilmiy—#k 77

system prompt FiRE AT AP, BEF runtime, tool schema, memory, hook
— AR E, T prompt HAMIE, BERIFE—MREKRE, HAZLH
HI &S,

9.3 Query loop A 2CBLRGHLBE

FUEY agent i —BEFFSLHTIRER. SGATL. WA, TR, WEH%.
ISR, EEXADBE—E85). 1A query loop RS, thIFAER demo, {H)E
YR LIBTTIN,

65
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9.4 THRZEMTHEN
— HAEBITFERE shell, XHERSG. Git IS, RGN “B2ASH B “Bar

W NER" AT BRBOREE, B b, pahik, BUERR TA, BRGE
T IERE I N o

9.5 kOB LAENTE

=7 BT, MR AlaE”,

9.6 HHIRE LR T H1E
prompt too long. max output tokens. H'lr. hook [EI¥f, compact HEKM, X
EAZE R IR R ZIAN AT HE RS WE. B BRIk BSEIEE, et
IRAEAE, A2 Rl DU AN,

9.7 IR BE ) HAn 2 ks TAE
Bt R A RIBhE, EHESS, EFRMIN R EEZCIERGIRET R, THER
GIEIERALE, ETHHEH P RERMESE,

9.8 ZAHINE N, RICTHIE S IX
ZRIAOHIF. LI, Wk, ZREPEERFRTTESRE, WIS, 28At, &h
H coordinator WCRERME, FATHIEM RAMME, R2ER, maibRsuafEEme,
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9.10 PAIBAIE LA N
— A EFA SRR, — AT, FREGR:

+ 432 CLAUDE .md
- AR approval

- AJHAT skill

- Azan A hook

- A[JBER transcript
C G RIEE X

HEENANERHEA, REERGA A REROVAHNARET), TAZ DA,

9.11 w5 —H)ik
MR —E BTl PEgEN—E, AW ZE:

Harness Engineering JX0LAYE: TERBIFAAISERTRTIE &, RGUNIARRE
KUK TRRGN AT,

Claude Code HYIRIE IEBARY, XM BILU A RS ERNTHE, BEE
XANATEE T prompt, loop. tools, memory, compact, recovery, verification

1 team workflow, WIEFNINL, EEFEEFZIHEAR,
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REEHRTER,

TR B ARIER ST B oY, B1EN 1E—%&

B L R TCIIRYEE IR R B
TRERZHS, Aokgif/MEEEMHR, mAA %;JE'(E

A.1 Agent Runtime #ii§#$
—/™ Al coding agent WREH ANEL TR TR, E/DIXEEERIXLER)#E:

BAFAERARA query loop, THARHEAFECE FHER X (EJA R
BEBRIRESNS, HIIRKE. WE, K44, hook. turn HEEER
IO S RO, TR R Y i A

TRELE BT RN ST AR 52 A tool result, {REFHITIKEAFZR

BXFTERNR. K KE. WREGXLEARFIZIETE X

BRESIERIT T context budget, Wik RfEEKNITANA

Hm ﬁlm F{m ﬁlm E{m Hm

IR EERBEAN =NES LXK, LR DRI RIEEHE "2 demo” KR
B, B "M TRERE" CHEE,

A.2 Prompt 580

system prompt MZHEK, WHixF 7 EMR,
R DHIXLE:
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- EAEERA, TN, THRAR, R EsTHN

- AR prompt BRPLEICRIR, FIATEOA. TIH. BEX. B, agent ¥JE
prompt

- BEAEERSIE, BAEIE, RIFLES sREHFRIN], mHERAIRR

- JEAERLE prompt AEAZH runtime KEEATER S

C A AVFAIEELER, TAFRIE bug #F prompt HEZE IS

—/MRESZARHIEAR R MR prompt UG, REITASASHIEEERL,
iRz, WIHEHERESIE, GRAZ, AlRERUZ R,

A.3 Tool 5 Permission il
FURLHERIRH SRR G, HR%SE X

- THERRSESS—RAE, maIFbaEs
- HERAFELAIEPYZ S, mMIEBIARY
- JEEfFAE allow / deny / ask IXFERIRRIE X5 X

AREXTHIT, fallback, sibling failure 42 FBHRAUNETE X
MREICSR THEAMUTIRIREE, #E0 HIEZ tool_use

R VRAY Bash #1 ReadTool 7EIEHE EJLF—FE, HRIEE B XS E SR,

A.4 Context JGHITE A

ERZIERE, BEAIWETXHE, FRIGH, R,

W A B/ D HIX L

- KR, KERDIZ. SIEESAE. IniE RS2

- REAARA O SUERIE S IX Sy, RS | RS R TIEZ K

- B4 memory, session memory, skill ffff1% token FiE

- BT compact ¥t aSiE], ARG 02 OR

- compact ZJGREE TIFEN, HIanttRl, Hhe, kst TARS
- BEXN compact H ORI ER TR E SR

ERORBEEISIFRIRSL, HEERERA RF R M EEE R I, AR,
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WHIRRERIAMMFSE: AR, MR ESEIE,

FOERGHE:

- AIREIREGTCHAKE 775, TARSE — I A HRRE R
WE ARG DR, SBRBIME, BaBdrtt:
- JEAAWILE reactive compact. stop hooks. retry #HEKAERLRH
- max_output_tokens 5 GILALTE, MARILIE recap
HaRE R GHHEL RGN
- FRTE SRR EIE R RIS
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— PR FIIRERSG, I— P AXMENRGE—ER, QR eERSEsE — .

A.6 Multi-Agent ¥ #
2B ERETHRIHEN, RENES:

- fork B2 &% E prompt cache F:=H1 cache-safe S8 — &4

- FAREEOAZ SR mutable state

-+ JERRX ) research, implementation, verification, synthesis fif
- coordinator JEA HIEAHZEE M, mdER# & worker 455

- verification &2 T implementation

- agent A A2 A AU, ATk, AlTEE

- R abort BEREERERI R, Bkl LES55RE

WMR—NRGEH multi-agent, {HFTE agent BAEMEARZHIE, mHKANEIEAT

synthesis # verification, AFEi@H RRELRELY T,

A.7 Team T5HuiE A
AT I, A — i, 0 A SR 1 S P

VR HORITERAT AR -

- BHEADZE CLAUDE.md, HHEIBAANEMF2IXEF#HE, fF2a xS
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BEEG—RWIEE X, HitEE skill
B 7 fa A UK E R approval 145+

- RS R SIS hook B R, MidERZEMHES SR
EEGIRE transcript. task output. hook event & #HiFHE
B AN stale memory, RN ZRAL skill HFIZEFALH]

—PHINEIEREAZAI RS, FERFEEK R MR EPHEE X, ARz
AU LA =T

A.8 Review [a)iFisa

GNRAIRE review — 4 Al coding agent /7%, R DAERZIER] T X LE A &

- WREEAT v prompt 295, MEEH runtime SRF?

- RRANRA TR, WEREE? TEMFEEE?

- BRSRIIN ESE, R4k E ARG P

- prompt too long 1 max output tokens 73 HlI/EAMKE?
- TS ERERIE transcript 1 T HEER—8°

- ZREEESR TR synthesis, 7T verification?

- RIRRE A 1B R W AL EMIL ] 2

i UN G =R L GO /AN L /N -

— AN RN RAEIX A R B “BIRMER] DA, JBE I EMERKEBIER
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A.10.1 queryLoop (B, 5IH% 3 &)

state = { messages, toolUseContext, autoCompactTracking, turnCount, transitioi
while not done(state):
govern_input(state) // memory / snip / collapse / autocompact
events = stream_model(state)
for e in events:
if e.is(tool_use): schedule(e, state.toolUseContext)
if e.is(api_error): return surface(e)
if interrupted: drain_tools_with_synthetic_results(state); break
state = advance(state, recover_if_needed(state))
assert state.turnCount monotonic A every tool_use has tool_result

A.10.2 permission decision (%, 5I1H% 4 %)

decision = hasPermissionsToUseTool(tool, input, ctx)
match decision:
allow: exec(tool, input)
deny: reject(reason)
ask: route_to(coordinator | worker | classifier | interactive)
assert decision € {allow, deny, ask} # Z AR
assert ask never auto-escalates to allow # NH AT R

A.10.3 forkAgent (528, 51A% 7 &)

params = CacheSafeParams { systemPrompt, userContext, systemContext, toolUseC
ctx = createSubagentContext(parent) // mutable state isolated by default
hooks.fire(SubagentStart, { agent_id, agent_type })

defer hooks.fire(SubagentStop, { agent_transcript_path })

assert parent.abort - propagate(child.abort)

A.10.4 recoverFromError (%4, 51H 6 %)

on recoverable_error(e):
if e.is(prompt_too_long):
if stagedCollapse > 0: recoverFromOverflow()
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elif not hasAttemptedReactiveCompact: tryReactiveCompact()
else: surface(e); skip_stop_hooks()
if e.is(max_output_tokens):
if cap < MAX: raise(maxOutputTokensOverride); retry()
else: append(meta_continue_msg),; retry()
assert consecutiveFailures < MAX_CONSECUTIVE_AUTOCOMPACT_FAILURES
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Session Inputs

- user tumn / interrupt
- CLAUDE.md + rules

- persistent + session memory

- skills catalog
- hooks config

Claude Code Control Plane - The Model Is One Phase Of A Loop

A

N

Tumn Loop
assembled
per turn
Intake
prefetch / budget / snip

AN

J

PTL/ guard trip

1

within budget

compact / retry |follow-up turn

Stream Model

(Recovery\

rMerge Effects

L

) L

surface error

stable completion

counters +|

The model is not the center.
It is one phase inside a loop
that owns intake, tools,

recovery, and stop discipline.

| result

boundary

Observability Sinks

- compact boundaries

External World
- filesystem
- bash / git

- MCP / network

- transcript
- task output
- analytics

& 9: Claude Code & A2l
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Query Loop Main Cycle - Turn States

76

Prepare
prefetch / boundary /
budget / snip / microcompact

Every turn starts here.

The loop re-enters Prepare
after a follow-up turn,
after recovery, and after

N

7 compact rebuilds.

context ready

)

Blocking Check

f

hook / budget / guard
< 7
limit hit / hook block |ok
Stream Model
Tool Execution Tool-result reinjection
StreamingToolExecutor is what keeps the loop text only
= —~ stateful across turns.

results merged

(Append Turn Effects

U

stable completion

)

Stop Hooks

10: Query Loop FEEEH

follow-up turn
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Query Loop Recovery Branches - Controlled Side Paths

max_output_tokens

PTL: collapse drain

Recovery trigger

prompt too long

user interrupt

77

(Interrupt: yield pending\

api / tool / hook failure k

)

still over budget

MOT: raise cap

(PTL: reactive compact\

. ) L

APl/hook: classify
) + retry policy

cap not cheap resolved

summary fits compact fails not retryable

MOT: inject resume

(Post-compact messages\

Surface error

cap raised

retryable

Re-enter Prepare

Every recoverable branch
ends the same way: back
into Prepare or a
deterministic exit.
Recovery is a first-class
path, not a patch.

& 11: Query Loop & 53

Interruption end
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Tool Batch Ordering - Concurrency Without Context Reordering

(Receive tool use blocks (order‘ed))

v

(par‘titio nToolCalls ())

¥

¥e5¢ hatch concurrency-safe? »2

Run tool 1 serially
Run tool 1 ' Run tool 2 l Run tool N

(Apply modifier immed iately)

‘ Run tool 2 serially '

(Apply modifier immed iately)

(Buffer context mod'rﬁer) (Buffer context mod'rﬁer) (Buffer context modifier

Y X

Replay modifiers in
original block order

L/\J

Emit tool_results in
assistant block order

Invariant: concurrency speeds
up I/0; contextual cause-
and-effect is always replayed

in the original block order.
Design principle: never let
scheduling leak into semantics.

12: Tool Batch Ordering
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StreamingToolExecutor - Per-Tool State Machine

eligibility check

Gated
canExecuteTool? +
permission check
T -

approved

Executing
denied / not ready

interrupt / abort \partial output \resume done

Synthetic Error Failures are not thrown
denied / aborted / upward; they become lie] et Completed
sibling failed tool_results so the loop streamed update
can keep moving. N J
AN /
injected as tool_result release in order

. Yield order matches the
. Yielded assistant's tool_use block
in safe order order, even when execution

LN J finished out of order.

& 13: StreamingToolExecutor Lifecycle
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B.2 EFl—.: Query Loop L5 KE D%

B.3 E|=: Tool Batch Ordering 5
StreamingToolExecutor

B.4 EPY: Context Sources 5 Compact Rebuild

B.5 Bl #.: Coordinator-Worker Flow 5 Verification
Separation

B.6 ElI/N: BIMGELE
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Context Budget - Thresholds That Trigger Specific Actions

Sources (consume same budget)
CLAUDE.md / rules
persistent memory

session memory
conversation messages
reinjected tool output

< 7
T . i T~ -
’ every turn writes here RN
f -~
# N o
Budget State RN
Governance is not about counting
messages. It is about which
He_arthy threshold the combined sources
< warning buffer have crossed, and what action
T 7 that threshold deterministically
triggers.

snip / microcompact budget rising

Warning
autocompact ok >= warning buffer
VT J

eeps rising

Autocompact
>= autocompact threshold
hu

compact failed /retry compact trigger

Error Buffer

>= error buffer trigger
~—  /
o ,
trigger \

[

\

(snip/ microcompact)

reactive compact autocompact
or surface PTL

S > J

& 14: Context Sources And Budget
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Compact Rebuild Pipeline - Rebuild The Semantic Floor

Strip images /
reinjected attachments

(Build summary request)

<5ummary request hits PTL?>rlo
5

(Trim oldest history groups)

(Retry summary request)

Surface PTL
(circuit breaker)

(Prod uce summary)

(Cre ate compact bound ary)

(Reinject critical ﬁles) (Reinject active plan) (Reinject skills in use) (Reinject tool deltas / MCP)

(Post—compact working context)

Compact does not try to
produce one tidy summary.
It rebuilds the minimum
semantic floor needed for
the next turn to keep
doing useful work.

15: Compact Rebuild Pipeline
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Coordinator / Worker Flow - Dispatch, Synthesize, Iterate

Research Impl Verify
=g Coordinator Runtime Worker Worker | | Worker
l l l l l l
| goal - | | | |
I 1 I I I I
| | | | | |
] , decompose | | | |
| ' I I I I
| L L L 1 |
! loop / [until enough evidence] \ \ \
I I I I I I
| , Spawn research N | | |
I I : I I I I
! ! lisolated context>[ ! !
I I I I I I
\ \ ',(___f_'!'!_‘?!'f‘ﬂ? _______________ \ \ \
| | | | | |
result
: L — : : : :
: : synthesize : : : :
. I (gaps? risks?) I : : X
I | I I I
I ] I I I
I I I
| | spawn implementation._: | | :
| | | | | |
: : | isolated context | ‘_: :
1 1 1 | 41 |
I : w changes + self-check : :
I | [ I I I
l CoEmE l l l l
I ] ] I I I
! 1 spawn verification ! I I I
| F | | | |
: : : independent conte'xt : ‘:
I I I T T Cal|
l l . Pproof/ failure fedges l
I | | I I I
: ' result L . . .
! y T ! ! ! !
alt / [verification passes] | | : :
: synthesis + next steps : : : : :
o ,S,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,.I,, e L e 7I7 _ I I
[verification fails] \ \ \ \ \
| I I I
I I Feedback loop closes: I I
! ' plan new workers | failed verification becomes ! !
I I the input to the next I I
| : research or impl cycle. : :
1 I I I : :
Coordinator owns synthesis, =/ | : : :
dispatch, and the stopping | | | | |
condition. It is not a ! ! ! ! !
relay, it is a controller. \ \ \ \ \
| I I I I I
I
User : . .
Coordinator Runtime Research Impl Verify

Worker Worker | | Worker

16: Coordinator And Worker Flow
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Verification Separation - Independent FSMs For Changing And Proving

| Coordinator ]

-

verification task

implementation task (fresh context)

"l finished changing it" "it is (not) correct"

4 . c N
( Implementation Worker R Verification Worker
Plan change Read change
| | as evidence
Apply change Run independent
probes [ tests
~— A 7
Self-check ( Contrast with claim
(build / typecheck)
N 5 N ),
(Report changes\ Report proofor
L ) failing edges
(% AN %) S
(. J \_ v,

Verification must not inherit
the implementation worker's
context, memory, or claim
set. Otherwise the system
mistakes "l finished changing
it" for "it is now correct."

K 17: Verification Separation
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Team Governance Loop - Codify, Inject, Enforce, Observe, Refine

Enforce
ask / allow / deny
hook gates
subagent boundaries

Live governance runs inside
the query loop. Rules that
cannot reach this state
have no teeth.

emits evidence

Observe
transcript
task output
analytics

patterns / gaps live output

Refine

di | Adoption without audit is
audit / replay not governance. The loop Developer
postmortems only closes if observation

rule edits drives rule change.

“updated rules

Codify
team CLAUDE.md
A

skills
hooks
verification rules

session start

S/

versioned
artifacts

Inject
prompt assembly
runtime activation
permission config
T 4

18: HIBATRFEIA

interactive approval

active rules
per turn
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KO iE AR BRI, FAIS AP AEREHRH TS,

XA A RACAS: X OREHE RN, 2B iRER B RS, M2
AR TR X LS AR IE SN, X R B E ) TSI, RERE RIS
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C.1 % 1 5t 24 %% Harness Engineering
Bl

© src/constants/prompts.ts

- src/utils/systemPrompt.ts

© src/query.ts

© src/services/tools/toolOrchestration.ts
- src/tools/BashTool/prompt.ts

ARE FEIACRTR
- prompt J& TH#HIHHKE >, AR ASEEE

- query loop A RFRGIH R
- T HA Bash X 1%HH harness B2 E

86
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C.2 5 2 & Prompt 2 f2iHlii, =2 NEREB
BolySe

src/constants/prompts.ts
src/utils/systemPrompt.ts
src/utils/claudemd. ts
src/memdir/memdir.ts
src/constants/systemPromptSections.ts
src/main.tsx

RE FE IR RCRIR
- system prompt (5324
- CLAUDE.md 5 memory {ER#ZHlHHA
- IRRGHEES L SOEA
C.3 % 3 % Query Loop: fRBERFMLBE
Bl

src/query.ts
src/QueryEngine.ts

AREE F IR RORTR
- query loop HJIRZSHLIE R
- EATRE T REALE H
- A FEAHBE S IKE 2L
- QueryEngine Xf conversation lifecycle X

C.44ETH, DRSS

S
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src/services/tools/toolOrchestration.ts
src/services/tools/toolExecution.ts
src/services/tools/StreamingToolExecutor.ts
src/hooks/useCanUseTool. tsx
src/utils/permissions/PermissionResult.ts
src/tools/BashTool/prompt.ts
src/tools/BashTool/bashPermissions.ts

AT EIE RRIR

HkZe5 E R EK
THEHHTEEEZ

allow / deny / ask fRIEX
streaming THHU 5 synthetic result
Bash M#skm R IGEE

C.5% 5% F FXiAM: Memory, CLAUDE.md 5
Compact

RSt

src/utils/claudemd. ts
src/memdir/memdir.ts
src/services/SessionMemory/prompts.ts
src/services/compact/autoCompact.ts
src/services/compact/compact.ts
src/query.ts

AR EIE RUORIR

CLAUDE . md {57 B & BLAIINE

MEMORY .md EN AL R5GITHEIE X &

session memory HYZE LIS
autocompact H{H. buffer 5 circuit breaker
compact Ja i TIFEIE Xz
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C.6 % 6 FHIR G IRE
ool S

src/query.ts
src/services/compact/autoCompact.ts
src/services/compact/compact.ts
src/services/api/withRetry.ts

AR EIE RUORIR

- withheld recoverable errors
prompt-too-long HJ collapse drain 45 reactive compact
max_output_tokens ffJ escalate 5 resume
autocompact failure ¥&W7
compaction HE PTL &Ik

C.7 % 7 BEZCBL 5 KUk
ol s

src/utils/forkedAgent.ts
src/coordinator/coordinatorMode. ts
src/tasks/LocalAgentTask/LocalAgentTask. tsx
src/utils/hooks/hooksConfigManager.ts
src/skills/bundled/verify.ts
src/memdir/memoryTypes.ts

AR EIE RUORIR

forked agent [ cache-safe 25K
coordinator [ synthesis $Z{F:
- verification 37 BT B
subagent lifecycle hook
task cleanup 5 F abort {£#%
Xf stale memory HY verify discipline
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C.8 % 8 BEHIfAIEHE

RSt

src/utils/claudemd.ts
src/tools/SkillTool/prompt.ts
src/tools/SkillTool/SkillTool.ts
src/utils/forkedAgent.ts
src/utils/hooks/hooksConfigManager.ts
src/main.tsx

AR EIE RUORIR

1B\ CLAUDE . md %3 ERE M

skill /Il E Y] A AE prompt ok
approval 55 allow rules

hook 4 an A HATGRE

session startup 45 instructions / skill loading

C.9 % 9 w45

9 BHAEER MR L, ERNATHArEE TR LS. ERRE, siEehe
22 A BYIX EeA AR R I [R] S B B R G2

prompt assembly

query loop

tool orchestration

permission model

context governance

recovery system

multi-agent orchestration
- team governance hooks
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