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ii: Prompt iS5

Instruction Fragment

Claude Code vs Codex - Assemble-Then-Loop vs Structure-Then-Turn

Claude Code - assemble then loop b
h ™\
Collect inputs
default + append + dynamic_| Assemble prompt
CLAUDE.md + memory + (every turn)
skills + hooks
T
next turn
(re-assemble)
R
PR, - -
Queryloop per turn_[* Persist + analytics
model is one phase | |
\ J

from fresh sources. Design
lever: the sources you allow
into Assemble decide what

Behavior lives in the loop.
Prompt is rebuilt each turn
the agent notices today.

/|

Codex - structure then turn

Typed inputs
AGENTS.md fragment /
skill fragment /

typed

tool schema /
approval policy /
thread options

1

g 3 -
Structured instruction
layer

S

next turn
(same thread)

(Threadftum runtime\ per turn

{ )

Rollout / state DB /
history

Behavior lives in the thread.
Each input is a typed object
with a provenance. Design
lever: every object is
independently versioned and
auditable.

B 1 Pl b
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2.1 PEHIENEAES, BRSO

% prompt &A% % 2SR D R RO R E— R X FERERE TN —
XA R G S B PR AR A5G TE S Claude Code Al Codex i RIX 4%, A THREE
[ A4S AT BRI — &R 77, RS 77 XA, Claude Code R EEHEE:
constants/prompts.ts. utils/systemPrompt.ts. claudemd.ts. memory 5
output style #ZI21TH &1 A Z system prompt B, 8 5 A2 X EME 2 M RIFEU A
HEfLSE4, B 9 BAHFTEE, Codex M2 E5HL B, instructions/src/fragment.xs
7E X AGENTS . md F1 skill i) fragment #Rit, user_instructions.rs {EH LT
FIE G H RO FARIC A THE E—instruction NEREE BENEH XA, mig” A
fa. BEWR. BRI B ETFSCHRIT,

2.2 Claude Code ¥zl e sh 25 Rl

Claude Code Y system prompt A—Mh&RATHE: #=HlEHXEEESS. memory, T
HAENMMEIBNEAT AR, FAREE XA, Kt e 2R —7=KIA prompt R,
append prompt IZK, agent prompt #MA L, CLAUDE.md F1 memory HEL 5%
o GFALRR—FMEINER 25, RTESHEFAERENY, GNEESINES M

. BRI ERIRBUZITING prompt GE—=HI M2 NWaEA. &
. ITEMEENEISHEY, TR IEEM, X5 loop MASMHEL: SHCEEEHTT
B MM 2 REE,

2.3 Codex Byl 2 vir g 5 12 LR GE

Codex IEMHR—TE AL instruction HJg” B EHOAL” FIEHBHXXA, Contex-
tualUserFragmentDefinition XA CMHYEH: sRIAFBRA, &L,
ERNFIH S, —BAMMNARZ” GNE, EOBREBIRAIINH — R NA:
AGENTS . md 2R fragment, skill Z2IHFEEEH LR XHIC,

X A2 S B AR @ %, fragment.rs 8 AGENTS_MD_START_MARKER /
AGENTS_MD_END_MARKER / SKILL_OPEN_TAG / SKILL_CLOSE_TAG EK%¥ &, H
ContextualUserFragmentDefinition: :wrap() 1 into_message() 2 % &
Responseltem: :Message, user_instructions.rs ¥ UserInstructions {#8H
KA # AGENTS.md instructions for ..., SkillInstructions i
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<name> fl <path>, Codex JE” IXEFINIK BN EH%. WA skill 2" & LEAEAS

Yo

Hia R il el A iR — IR AR B — H TR, EIE SRS L
—4 K2 marker, BARBEATRELN{L. Y precedence. merge rule 5 visibility rule,

B MR 2R (skeleton)

/1 &4 Claude Code ZH A #% (JE: constants/prompts.ts, utils/systemPrompt. 1
system_prompt = concat(

default_prompt, /1 JER

append_prompt, i

agent_prompt, /1 e

claudemd_layers, // team / personal / project
memory_sections, // session memory
output_style /1 Rk K

)
/] EBATH AW E Z . memory T EH. collapse. microcompact. autocompact

/] &4 Codex fragment $f3 (Jf: instructions/src/fragment.rs, user_instruct
for frag in [agents_md, skill, user_instructions]:
body = ContextualUserFragmentDefinition: :wrap(
START_MARKER, content, END_MARKER,
meta { source_dir, name, path }
)
msg = frag.into_message() // -> Responseltem: :Message
thread.append(msg)

A%, (invariants)

assert every fragment has matching (START_MARKER, END_MARKER) # marker & %t
assert fragment.source € {AGENTS_MD, SKILL, USER} # KA HE F

assert precedence(project) > precedence(team) > precedence(default) # 4% %%
assert claudemd_layers 7 % )il F = team - personal - project # G N\7E =l /E
assert child_agents_md enabled = [ff /i scope/precedence i B #1EREE R
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2.4 AGENTS.md 5 CLAUDE.md: FIFERAHRN, <
JRANA R

CLAUDE .md B #2i TREM A S WiEES H. Ml memory/skill —#&/4 A" i
HINZIAEMT A", GEEILEIR. 225 REH E, AGENTS.md M# Codex it
hierarchy 1Ji¢——docs/agents_md.md AR#AME, BIE4H% A AGENTS.md, FF/H
child_agents_md N &G SIENERS e, Codex RILDARZE" AKX
RN, EEFE” AN EIERTCER YA R BB RARFRN,

—AJ1%: Claude Code iEEUZHINIE AN 2316, Codex TEIREZRLNIE A IE,

2.5 PR

BT AR AR RIS EME LI REZIAL, ARE =R A TS, M — 2R LA E
BANE S FRRE, St B E HEEE . marker, K8, FHULATTEATT A= E
X, R HER—FENR, diEFFHaR i, EE R RS ) ——
KTFREEABER, —DRTEREERSLEP AR,

2.6 XM LA IR

Claude Code @ prompt M AiafT Il s S P45 R, Codex 1
instruction MOyATIRGN, AIEEE, FIFFIMLRSSE L A B,

A8 B RS, 58 BRHI M, EEEEX SRR —EEEENZERS
BRI RS KSR SR E. BRIk, E Claude Code MIENASEERE; 1A
FUNKRIRATE ., (ERBR. TER ARG, KE Codex I fragment b, F—&Fi%
HIRIE . ESEER B FICIE query loop, IEEZFFELE thread. rollout Al state JX
Lo 7 X AEs b



% 3 FOPUAENE: Query Loop X H
Thread. Rollout 5 State

Continuity Comparison - Loop-Resident State vs Recorded Thread

Claude Code - continuity in loop state b

<
Loop state

messages / toolUseContext / read;mutatefTurn N+2\ {Tum N+1\ {Turn N\

1

compact counters / L v )

recovery counters
~
Codex - continuity as recorded thread

T

next turn
(same id)

append | RolloutRecorder |

write write distill

begin turn
Continuity = "the loop is

still running.” Interrupts,
compact, and recovery all

Tum runtime
mutate loop state in place.

(state_db_bridge) (message_historﬂ (Memon‘es pipeline)

N ) ( )\ )

.

Continuity = "this thread id
has these records." Resume
and audit work off indexed
evidence, not a live loop.

& 2: LR LRI

16
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3.1 KB RGNIZ D2 S

PREARSY K “ZRPIR”, GBI YK “— MO ICEAR” — &
THIEMZEMES, RER[ASGEEENZESE: T T2aX—8EL#E. TH
SRELEE, FWEELAIRD. B OIKEARE, M2 E T 2 B SR,
IXEERIBRE RGE TR agent, MARERED R THEHNREZO”, Claude
Code 5 Codex TEIXHIESR, EMIIGEN REEAR S SR,

3.2 Claude Code: fUiEseMkHiH E065h

Claude Code HIFEHmt#E query () 1 queryLoop() —H, ‘EHURZ & HE n) BIHE it
TEIRIRASHE : YAGHEFS. tool use context, compact EREE, output token K& it
¥, pending summary, turn count, transition, tEt2W, X7 RERAFATEE" 1
[FERIB TN R —IE S loop 4517, RABRZ— DT BB IENETE
R, TARCA EIMNRIRSER ISP TRIA R, UAIRISE: THIRENF. %W
HEWT, prompt too long, history snip, microcompact, F i, XLEE LRI
#AAAE loop B, EAMENEGXLERE, MHEEAT=H/E loop NERI &SRR, ®IFA L
P2 AT RELRG R —— AT AR EIE B B AT

3.3 Codex: UZEZEHRRERE. rollout 5IKEH;:

Codex H” McAM” . core/src/lib.rs HiZ%E &M 477 ¥ F] codex _thread.
thread_manager. rollout. state_db_bridge. state. message_history,

sdk/typescript/src/thread.ts B thread E& RN L E ] EEREN—
HKWE&: Thread #f id, 7] runStreamed() B¢ run(), thread.started [A[3HZk
£ ID; approval policy. working directory. sandbox mode. network access.
additional directories % turn REMAH 2 EZMEREXSH, “LETHN RE
{k —runStreamedInternal() G normalizeInput() 7 & X AME 4, 1A
createOutputSchemaFile() # schema, F 4 threadId. approvalPolicy,
sandboxMode, workingDirectory. networkAccessEnabled, additionalDirec-
tories —FFjE¥ _exec.run(), W ZF| thread.started FHLF, MNREEH _id,
thread ~NEIMNERZE, & turn RPUTIENEIELZLN—E, B AERE" ERE
TEAREL”, T2~ — M —E R URSEWRSLICFRMLIR”, rollout RUFELEILH
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Codex Thread - Turn Lifecycle And Record Fanout

Input
text + local images

Prepare
normalizelnput

createOutputSchemaFile
v

-

build / reuse

\ Turn-wide conditions travel
with the thread, not with
the prompt. A thread is
the addressable unit of

(approvalPoIicy] (sandboxMode\ (workingDirectory\ (networkaccess] radditionalDirectories]
J L J continuity.

L N ) J

next turn
(same id)

Run turmn (_exec.run)

Thread (id + options)

.

turn begins

vents
( ; _ ]
thread.started item.completed turn.completed
(assigns _id) (collect outputs) (usage + summary)
T ) A y T v v

( Persistent Continy}'ﬁ@

Continuity becomes recorded
evidence: rollout for replay,
state for resume, history for
later memory synthesis.

(ThreadManager\ rmessage_history\ (state_db_bridge]
)

L ) \

RolloutRecorder
J

3: Codex Z&f%. turn SRS E
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BiBA Codex 1E-FEIK, K5, FRAMLMIIEINA] WM — RS I B R AT IE % 4%,
ISR 7S pri=fikr

3.4 ZEHE PRSI A

Claude Code HAFIRE, Codex HAREMWHH—ERNERKE, MmiEEIEH,
Claude Code #URESFEMNE L LZL query loop: RAINN” STHELMSE” /& runtime
DR, 2 HIEEAE loop BEZEMIR, Codex RS T AEIAMAMAZ4: thread
1 rollout £545: EELERNIZZNHHFEHITRAEI=Y), T2 SERAEFIR S ER R i AR 122
2 NFH, Rt Thread 7€ TypeScript SDK HEZ = milk&, k& BT R
% agent turn; Claude Code 1y query loop MEG L=, EEHA—EZHF L
BRI,

AR ESME M (invariants)

// Claude Code (Jf: src/query.ts)

assert loop owns {messages, toolUseContext, compactTracking, turnCount}
assert every loop iteration recomputes "what matters now"

assert pending tool_use 7 [f] — loop iteration W sS4 # Pl & & synthetic % JK

// Codex (J&: core/src/lib.rs, sdk/typescript/src/thread.ts)

assert thread.id is stable across runs; rollout records every turn

assert turn-level {approvalPolicy, sandboxMode, workingDirectory} 7 exec.run
assert thread.started ZE 4 T/ TE ¥ H emitted

assert state_db_bridge #H A LB T G E 4

i 5 pending tool_use [FIHFEREFE:

Claude Code
FAFMF? ATE IR il 7 Codex F—#
Pl + T tool_use KA FF* abort £ loop I Zf2 2 abort,
HAE K a synthesize 5 rollout
tool_result, interrupted

EiliS HF
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Claude Code
R AR il 2 Codex F—#
BRI max_output_tokdfB il g feH cap BUE  ZAREICR
Wit Bl meta user  truncation,
msg £L5 i caller & /5
turn
prompt too RTEILIK prompt_too_lordgop M £
long collapse / thread_manager
reactive #37 history
compact / B
surface
HEEE 2UEHIRERT crash / kill HHAMER PR/ rollout +
Git E#, loop state_db_bridge
KE&5 = A[#% thread.id
5014
EES S compact  KEBTEIE BT stop R[] state
N hook, bridge 1%,
faithful 48 R thread id
K

3.5 XYk Ll w5

KEZNERBERZMKEFH I, Claude Code K E SR IIE E 7 IE—AR % [A]#
SEAE loop NI R IIFIEE (reactive compact, token EFRIRE., T AW, 1
TES 3 & — BIRS R R E 4 AR, Codex MR E SRIABI RSB
EE—£F2E 1D, rollout HIdg, state bridge F1 message history $2 £ 5 & 51
EREER, RAERZME” E—#RAREE T2, core/src/lib.rs 1Y BEEIR”
FHASE: ~NH %5 CodexThread, 2N F ! ThreadManager. RolloutRecorder,
state_db_bridge 1 message_history— — RS HUIXLE BB AR E A 1 FF
i, FTARINESERE loop WEIF MM EmikiiA L, &5<: Claude Code &
MARCKBA, Codex BHHIRARGHHE L, AiEEKAERZT, FEERKNEEZ
1T R WA AR
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3.6 Xy i AT A LT 200

FAUE loop, FIBNIEIBITIN RIBIAN TAE: WREESIRFTFEIRE ., WRLESN1E R 2 i,
compact il g, T HEERAA A F 0 1E, FARAELERIRESSEN, FNERED
S5IGMAL TAE: thread AN, rollout fREAMLESE M, SKSERW. approval
policy aia[ A turn %I, K it Claude Code B {4 5L agent < FHxHIE, Codex
BRI IR L agent 78 H i T0E,

3.7 Rugkit
X—EREEIe ] DA 15—

Claude Code IELMEE Z H query loop #&1H, Codex HUELLIEEZH
thread. rollout 5 state Z:mHi&HiA&H,

A& 588 runtime heartbeat,
f5& 5% persisted session substrate,
XN RHEER, XBERFGNIE. WRIEESME, WHE LT harness BIHL,

T—EHARMY—E: TH, Y, #HMHRTREE, 2 7iXE, RENE KIS
H3hiB, KA shell AL,



HA4ELH, DHISRIEES : HERILIE
BT KR

Tool Call States - Runtime Scheduling vs Schema+Policy

a Claude Code - runtime scheduling h

(tool_use blocks] fpartitionToo\Calls\ safefConcurrency—safe batchw

L )\ J

yield in order [unsafe

T

( StreamingToolExecutor
Serial batch queued -> gated ->
executing -> completed ->
yielded

gate
ask / alow [ deny
+ Bash special rules

a Codex - schema + policy )

(Tool call (ToolSpec) Schema validation ExecPolicy evaluation | ajowed [ Sandbox/ network /
policy / rule / eval workdir bind
Design lever: decisions about L J L )

concurrency, ordering, interrupt,
Approval params /

and Bash live in code paths
shared by every tool.
request_permissions

Design lever: decisions live

in declarative objects -

schema, policy, sandbox config -
that can be swapped without
touching the runtime.

Tool runtime

4: THEIREXT A

4.1 HiLfElRR G T

BRI EE TG PR 2R N (A], g an S wb Al REE H SR, Q. R TAER — & I,
HIEH Al coding system X773 HKH), 2 THEZEERAE REBEN. Claude

22
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Code 1 Codex #RINE, HINEB{A—F: AiEEBITHNIE TEMNANHEL#—
toolOrchestration.ts. toolExecution.ts., StreamingToolExecutor.ts.
useCanUseTool.tsx, Bash &[] prompt #l allow/deny/ask i& X, JOHERETGE
M, BEAM, REAREI R, AP A RAIES, i, SREARR TR, EHEET
HAR G AEAU 2 1—tools/src/1lib.rs S H T EAESS, local_tool.rs &
X exec_command, shell, shell_command. request_permissions ¥ schema,
THAE Codex BEAMIEIMA API, HIRA ZHITHIT,

4.2 Claude Code: #H xifEiafygmfEMERnashEL R

Claude Code W) TE RS AH BRI HERK: H & F schema I isConcurren-
cySafe(), L TFXBRERIERBFRE, RAHRITEZELBE AN, synthetic
result #1 UI &5t EARINTEREMRE" —MrERIEE” MR aifF—A=BEH
TUSE TS T SefmbAs. WRLEREFFAT. WRLEETT. o2 EAIdik, FIRBIEE LN,
X Bash X3 m XU TR, R TN B AR,

4.3 Codex: HE{ET H schema. HTHtSERNF NGS5

Codex #” WEBNE" AOFEHIMR I ERE 2K, local_tool.rs ¥ exec_command
TAHE cmd, workdir, shell, tty,yield_time_ms,max_output_tokens, login
1 approval HEFE— 2N — M FFHRM TH; shell /shell_command
RZEZERIE workdir, $REEFIMEA cd, IEFER A iRt e XA, &
HERTAR IR FHM A . XS5, request_permissions B T H, execpolicy
BUPRYAR crate—Policy. Rule, Evaluation, Decision, parser XEMZET
W PUTIIREAL R —VNUEBERIES, THREJL if/felse, MIX T EREGK: schema
required FEtHAff. additional_properties X[M4]; execpolicy/src/lib.rs &

&t parser Al PolicyParser, i blocking_append_allow_prefix_rule,
blocking_append_network_rule iXFMZIE helper—Codex T~HRIGEEEK, i
& MBS THIIERA L,

4.4 BTN HTHEN RIS TE S

Claude Code fmizfThIH# 5%, Codex fWEFRMKIES 58 L HHL, Claude Code
# ask/allow/deny STEHIZBEMEG, #Z L. THEEA HFIENSIERS
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e, KRR, SAUEMINIASEAE runtime W HE, Codex [ exec policy #
RS, Al s RO PEAS, KA TR el IE s, &S HINIGH, shaiz
ROGUHEE, policy WY IEHL4E, B #iE4 ENSEINSIONR, F&E%”
NEIEFHHIE, HEXBRERE,

B PRSI (skeleton)

/1 &% Claude Code = 4TH B4 (J: src/hooks/useCanUseTool.tsx, StreamingTc
dec151on = hasPermissionsToUseTool(tool, input, ctx) // allow | deny | ask
match decision:

allow: schedule_with_concurrency_check(tool) // isConcurrencySafe()
deny: reject(reason) // sticky
ask: route_to(coordinator | swarm | interactive)

interrupt_semantics = tool.interruptBehavior € {cancel, block}

/1 H % Codex exec-policy #Ff& (JE: execpolicy/src/lib.rs, local_tool.rs)
policy = PolicyParser.parse(source)
for rule in policy.rules:
eval = rule.evaluate(exec_command { cmd, workdir, shell, tty,
yield_time_ms, max_output_tokens, login })
if eval.matches: return Decision::{Allow | Deny | RequestPermissions}
return Decision::default

HLOORY

tool_call
I schema & % % ik ~ deny (additional_properties=false [H ik # %)
- &R ZICE deny rule - deny
- W% /48 ILE ask rule . request_permissions (& T E)
I LICH & sandbox T & % - allow (% workdir/sandbox mode #j 3 )
L L ICH & sandbox f§ 5F L ask

@ 52 REE
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ZHR P4 55 H
yield_time_ms BAR exec MMFFHZER=ZFD local_tool.rs
IR (exec_command)
max_output_tokens T HEHMA LT local_tool.xs
token F[R
additional_properties=fElIk& A FESEL local tool.rs
(schema)
Bash Fan<%k cap AR Bash A RFHIE S bashPermissions.ts
T LR

4.5 RIS HHE: P X

FE. H#itt. R RZ 2 EF—* coding agent TE, BEATE X Tzt 4o
RGiE R ERIE A P HRERIMEE RS, SIEXREGS THP; Rdk, Rt
73k sandbox mode. network access. approval policy. additional directories.
state DB fiE#1 MCP tool approvals, A 2 [RIN22fF6E)1 51T 9185, Codex £ turn
WM ZFAE thread. ts B, MLz NLAEIE Y, Claude Code I L F 1B TN
— T HAFT. Wi, permission hook &5 Bash BRiill, —4 Jaf0LE", —1 %
28 AT LA 4RI

4.6 MCP, ¥V T H5LHRAME

WERGHREREINTRE ), HZERITE, Claude Code {8 skill / hook / permission /
T H prompt PEz s CIGERRE, IEAHINIERE B E1635; Codex NIFEAMETRE
hGi—MANTHRG—tools/src/lib.rs Y MCP resource. dynamic tool, tool
discovery BT BN /E schema fb. ABUH TEMNER, MARRNZAE, £385—H
R, “YRAESTAMAARM SR UK T R AR E I SNSRI R R
WAL,

4.7 AFEGE

JX—F AT DA 28 K — 0 AR A T -
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Claude Code WY T HIGHH HE s ARHIATTIN ik S BL7 ", Codex KT
Hia B ol schema, SEIRNIIEN g RSt

HI#EGLmFEN Tk,

JE G I AL AN TR 55 BR At T8,

RERHAE “WeElm<”, M HIEEENER, HEENE, ETRIIF A
HRERT .

PEHEEEM SRR skills. hooks, ARHMNISZAFFIHBAGIEE, ARG —HE
HHIN, RIEESFRERIREY,
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iXHE. Hook SASHERIN: F&tdl
UESSS 44

Local Governance Lifecycle - Session-Scoped vs Installed Institutions

Claude Code - field-memory governance

- Active in live loop
session starts_| Read on session start | injected, forkedAgent / hooks /

L ) verification subagents

evidence
Edit back in repo find gaps Transcript / analytics

- 5 o J

Authorin repo
CLAUDE.md / skills /
hooks / verify rules

close loop

Codex - institution-mounted governance

In:éag;grgom?js);_ﬂlgl\?lz stamped Fingerprint / loaded Mounted assets w acuvefSession / thread mntimeﬁ
hook.s . .system marker agentsys / threadmgr | L )
Governance unit = live session.
Rules become active immediately.
Fast feedback, weaker version \
control across machines. re-install

Version / re-install drive next Thread records /
hook events

|

Governance unit = installed
asset. Rules are stamped,

loaded, and emit typed events.
Auditable and versionable,
slower to change mid-session.

& 5: AHETGEERS L&

5.1 HIEGEA MM agent, —EHTT{b
EANEHA coding agent — BIFBSAEIATE, SUBZIE—F@: ARG AFEME, €&
A

FERCEMME, H3AHRZME, NEEBRMSR, REFRERBOXLEEEHIE, MR
EEERIMERE, Claude Code #1 Codex #FAHEZR, FFAAIE,

27
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5.2 Claude Code: &R EE M pRIMAILIL

75 {k.BES17%1E CLAUDE . md, skill, hook. session memory—4H&HKE" %%
W yTiE” WRIE: CLAUDE.md Biif o/ H 3/ HIBNEIH IR, skill FTRITAER, hook #
AanfEH, session memory ik BT LAENOFREFMA . HFRRRUZMITESS Y
—iERINEA S RIRIE, 25487, AZEE I SN RS, B— S
B ICAR TARIN, ERHE S HARAEYD Nk REH, EE2THZ BRZ LI,
(EIRAIMEBIIERTR A Z DU b T 75K,

5.3 Codex: {&JRARHIFEMRETAMLIE AR RS

Codex thF skill, AHFIN, hook, (HEMIE I, skill: skills/src/1lib.rs
system skills 2% CODEX_HOME/skills/.system }f#§ fingerprint—skill 72l
IR ANFISCAR, TR %E, BB, AINBEARA AT, install_system_skills()
Ebxt fingerprint, 1X marker AULELIN A E, AGENTS.md AHJE” BE—n A
Y™ LEREVEH A hierarchy Wit— B EBMNA R BN, WAL E X R,
hook: hooks/src/engine/mod.rs fFEAHFK session_start. pre_tool_use,

post_tool_use. user_prompt_submit, stop, & handler #f event_name,
matcher, timeout, status message. source path. display order—#%if & X
AR E SRS, engine % preview_* / run_* WK (e EEAT) |
Windows |k [KGE N R528EMAMS 4] codex_hooks F3&[A] warning—hook GEAfE
. AT, #mEn R

5.4 Claude Code W& 5aigm, Codex fhiillEHEEL

Claude Code HyAMIEFRIE I 22 56 AN W it G IARTIL, fHIKIE agent £ AT L
ICHEREYR” XBEELANE; Codex FHLTT MU EE B i 5 A an A HAAL

BRANERL, J5E G ERRERATHTINE 23—t unG ok i JE A=

B%: Codex hook A:#i i1 (skeleton)

/1 & Z%: Codex hook engine (J&: hooks/src/engine/mod.rs)
events = [session_start, user_prompt_submit, pre_tool_use, post_tool_use, sto



9 5 ZmHAE. HOOK S A shggm| 29

for ev in events:
handlers = preview_handlers(ev, ctx) /1 LT e
emit(preview_event { ev, handlers })
for h in handlers sorted by display_order:
if match(h.matcher, ctx) and not timed_out(h.timeout):
run_handler (h) /1 EIF fil &
else:
log_skip(h, reason)
on platform == windows: disable(codex_hooks); warn("incomplete support")

A5 hook HHE

assert session_start fires once per thread before any tool_use

assert pre_tool_use fires immediately before execution; post_tool_use after
assert stop fires exactly once per thread termination path

assert preview_* path never executes handlers; only run_* does

assert each handler has {event_name, matcher, timeout, source_path, display_oz
assert display_order # % - [F—ZH T % handler 7 Z ik

assert skill fingerprint AILHE - K E3,; LHE N #kit (skills/src/lib.rs)

5.5 XS] SR

FEENZERTEANRG, G EEER, EEREEHIERTEAR, HEHZE
Z NN R 22 MR, 455 & 1Y CLAUDE . md. &if&HY skill, {44 HENEHM,

FHEELSMCEAM BB RS, EHAY R EEGEBEL—MNZ5H 0K, R
AR AN RESI A E m, BN Sehesz i 2 B, Suics: @i
A, BB S, BEIEOUE SR, 2 HIATZIR— e M,

5.6 AEghit
X—BERIEHR] PAS B :

Claude Code ®EiaFE R EIAEEMINAICI 5121 TREA, Codex H
e T8 E e PR R EE A L 8 7 5 AR R B AR R SR



9 5 ZmHAE. HOOK S A shggm| 30

XA “HRSZHF skills 71 hooks” IR &,

ZHTET, Claude Code RIFE “/EFfLE agent fEXXEFIGHEBEAM A", Codex [A]fH
B CERELEAHENHE AN —E ] E IS LR,

N —BEEEXHMAGEE XA 5 T 2R, BUF, FARSHIKE, &%
—HIFEIEZ MRS, SEPBUELE AN, SRS &,



4 6 HERIR, WIS RARE: HERPIIE
RGtHCHH TR

-

6.1 ZARVBEIE M8 BT

— W Z BB R KRB, BT AT H—HLEEBRFNMNRZZ K
HRIEE LY, HR—REEHITXEGE X RIE, EIRFHEHEIFE, 45t
ZELNERERASE:  “FHEAHE" . Claude Code JBEEEHII explore, exe-
cute, synthesis. verification #i7FF, verify 2 i mIAEL T NIE— R Gt
AR 2" HHTREE S, Codex tiEXS%H: tools/src/lib.rs
H create_spawn_agent_tool_v*, create_wait_agent_tool_v*, cre-
ate_send_message_tool. create_close_agent_tool_v* WHIHZIKZIER T A
RES1, TREBEE,

6.2 Claude Code: ZCHARSS Fiats iR si 771X

Claude Code RS EIEAFUL SR BT —ERENZMT2EBEET, U
HEANZBEFE R Fitk2 R EZEHT: RRIMIL, $#AT50. synthesis LA
verification 3. 8%, XIRFFE EHSRITEIZI TN g — 2 RPN N” Ha1xEe
EAHER” FTRHEHEZE, WSS agent platform F{EEH (LS,

6.3 Codex: ZACHIRSS T WX T HILPME

Codex #HZIRE XK LEEZEN, Z2MRHEEREXTRS, MDBEREZW: ZIRNME
HEEEILx, HitiAE (X TEREFEH, 2 runtime B ; WMEE S 5%HE.
IRESMHHARZR N FE (thread/rollout/policy AL —F /A R) . agent_tool.rs H
spawn_agent,send_input.wait_agent.close_agent % schema: send_input

31
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X7 interrupt=true SZEFTIAIERIAHERA ; wait_agent A default/min/max time-
out; close_agent J& open descendants —#XH—I8 4, FiF, WEEZ M F
B, EEMlcraaes, AUAHERIHE 5 KE4E,

6.4 FIARSILSUEA HJ2 (LAY

BIEm TR — D LR R RARKA RBHAPRESERE — LT THA A4
MRt T Hahid, MRSy, 5 RAEPUTABI 78, RIESE S P OAE LN
BRI R, Claude Code IEXIHIRAS., THEEERMIKE 77 XA runtime HZELLA]
O, Bo AN IR UE LD AR B B 351k, Codex Jlid thread. rollout, message history,
state DB bridge %3 IFFR AL EEIE M A R R, —FHIFAMPR—aiEPITE L T
TURIAHI R, JEE ARG N a5 UESE AT A,

6.5 Xk & 5 WA R 5

Claude Code 1R7EF- task cleanup. R ¥ abort f£#. subagent lifecycle hook—
RS 2R E RIS TTIN I —E8 5, HIREARE NI T, Codex M|
HEACHAE fi A BN B URASE BT B RSO0 FAREEFLRAL”, IR0 &
TRATHENRGER M ZAI AR, fiE G E L, HONBSEL BIERY; 58
G HEHRARNHLAE, HOBMMENMERSHNCRIER,

B Codex fREEZIRPMX (skeleton)

/1 &% agent_tool.rs spawn/wait/send/close
handle = spawn_agent { role, prompt, timeout, inherit_approval }
for msg in updates:

send_input(handle, msg, interrupt € {true, false}) // true=ar B 4T W7, false:
result = wait_agent(handle, timeout € [min, default, max])
close_agent(handle, cascade=true) // # [§ open descendants —:

0 L5 i I gt o B
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HEEMW T AR fi g =% BRI
RARHE abort  FAREEK parent.abort  cascade abort —
f£% handle;
H rollout 4
wait_agent FARBRIRE]  timeout = XM handle, wait_agent.max
ity max IZ[A] timeout
gt
send_input (intéftipfibtrbe) 84 EFNAI, 1 —
N
close_agent 7 open TR FHEXMHITH  cascade=true
descendants Jafk
I HR TR — FHEIRH IR[E error, & —
B4 thread id5%
handle itk (ERZEL N finalize il close + ARrEHA)
close evict i
6.6 AEIGLIL
X—ENEIAES
Claude Code B2 H R EIZ TN 7 B S5 E, Codex 1Y

ZARENR I B T AMARIR, ISR S AT H i oME,

—HEIAER RS H A H AT

=/\
=177 o

HJE Claude Code HE My BERBIFL A,
Codex HEFE BRI, KFRIRSMIMETL R,

BeJa—H, FAHERTE/NE RS AT, (814542 BEAY R

AN [ R,

REBIRIEFEIH, TR



i

7 SRR, AR K

7.1 588 “FA” 8

TURRAMEGE, Wl ENHSERIERE A,

JRRMR R ¥, Claude Code 1 Codex #HRAEMA Y /E(HIG BREFEIHATIR, BT8R
N

+ prompt TGl E
- LHMIZAR

- KRR —ERERSRA
- AU AN R GE

- ZARBLAIIA 7 TS IE

WANET, ETE Ll Ak “HEEAE, RAREMR BATHR” BISIHERN
B, HREEFIX—F, WRCEAHI agent S MIIRALES A\ L L AEARA @ .

FRDAERTT G, EATHSEER — P EIM EXE: 2 harness HH EREHIZ,
OB O R IR N ERAE, ([BthEA A FIRIER I,

7.2 B BB BT KR

HE 2RV EN TR —8, AAHRE T,
Claude Code I3 5l 55 {4 IXHE -

- M query loop Hi&

- {EIB TN E S

- compact, THZwfE, HRFIKE 4EH585 7

- FFRE. hook. ZSTEHEIRLZ KRNI AT RA I FEHE R
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Codex =l B 5IXHE

N e S Ul S IEAG =Y e A y-a

- 4 instruction % fragment

- BT EMAK schema

- EHATIAFHHR policy

- HESIEMUR thread / rollout / state

- JEARHFINE hook MU I EH4E RS

HTE B MHIIRER 56 B 2B SR RSt

Ja#E BRI IR T BB HRAT R SE,
X BRIy, ZERINERR, MEE A

7.3 GERAEE G A T A W H 5 eI 447

BEREEENIUERMAED harness BUA,

Claude Code FtEHEETIZT TR AN, IRZAEALE EIEARMIIZAEE b, Bl
AWTTILSEU R R 4ERS, EHABAHIE, RERIEEFRS TSEHT,

Codex He# @izl zs2m], IREME TR, F B, K, SEMEERS
B, BITH YR EOAINT, (EAREA W A T B FHESE T R T

RXAWRARARE K, FAEEHTEEFE: harness WRAHRZEARANHR, &
R — M BT e W XGOSR, WERRRIRES, MEIA & Ja BT T AR — X 2=
FRRIEE AR BIAESA H,

7.4 MG RERE R

WERABNER M E 2.8 coding agent, X3 b EIER AT, 2EIRDILMHKEEE
R, MmARIEIRE D,

F—RER, BRUNREZ—ERERRE T, HILA, RISAREEH N FESR
Bt 20 BESIEEAS R, EMNRIEREL. PERLFARNE? ~EFE, =
YRHERIANE harness FEAS,

FREER, BREENE R RHE A I AW P —ie, TR ERERNEFEFr
EBE, MEKRERE, REEAREERIASIaITR RIENE, XAHREM R E st
BHE, &E2F2EEIRLEA RN RS,
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HEHMHEE:

- WSRAREIAMA AR, B runtime heartbeat ffFLSE
- ANSRREEARIE R E, #RIEH instruction, tool, policy, state 23Uk
- HERFERE, BRSNS

XA AZ II— MR, MSLERZ EE RSN GINS TN OIS, kA
BHIEZALEN, MEEMFE=MEAS LT, WHEASEENRS: HEREZH
bootstrap X, FAEIKE. TRV T/EX SCARKEH prompt, KESRE “FEESR”
FRAME RN R, XERFAEEEE RIS, KHBEAAS RN REMERH: token
AT, TAEIESCSURBER,

7.5 &AW

BB, BAER] AR [EE,

EATERRFE,

R,

“TIR” SRR RN IISE—8: BEURATEE, harness A 2T KR,
“BRE WL NS BIRET A F: Claude Code EFia T 221,
Codex B3 @ 4%l 2,

AR T 25 prompt HEBSRYER: N XHIRSE, NEGIMETEME, ECEaR
IREII IS 2%, Al DAFF4EIT memory, Al skills, /il compact; {HEA%R E R
IBEMIPRE M “SeiEAN, FHERC, IERtEA HiE R E IR e — 2,
XA IR IR A R IATE @, HIERAEUE, TRAVRGEE S IEAIHE MO — =58
?%O

BFHINE, RE T RAGREMST 26,



o 8 HMULRIRE R O ZmifEsE, S
2

8.1 FER e Hlia /b B ik

RIEER R S B R HE R o 2 s — 3k —, TRERZAZEN, ©
SEMUE N, HIEAHREZ: B O —% harness sREMINA agent, JEEUERIIR
—#f453, Claude Code #I Codex 3R EZMMETF N, NEMMHEZR, Claude Code
TREEVR: BTN A BUARS KU —EAIEHIE RSEHY 2 query loop AN (T
AR, Bk, ke, FAREEHE, WUz, RBGEH), BMelis
2B NEEREA, AHERGNRS. Codex fEHEIR: BIHEIEHIEMSK—FOBAE
—instruction K&, tool schema, approval policy, thread state, hook event,
skills B8R @ X BGF IR, EREBTNIE LIRS RENRS, &aEB 0k
LI TEFEEERATH

8.2 =R WIAIBN, —REETJ51m

H: B8f agent iR, HRIHEH KM

IXARAIAIE i 7 256 Claude Code,
KON HATIRT R~ ANE SRl E AT, MAERGUE MK, W WER

- BT SOECRIEEL

- T AR BERrR

- R IR ANTE

- RS LU IR AN E
- B UEAR ARRE
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X IZ AN EIEIALC A, A EEZECED, S5 runtime heartbeat ffifs,

PRI E S

Bk ega AN, HANBRIEE L AR RN

XA RN B 1% 555 Codex.
KBTI AR BTG AL R, RGO EMETR L, H IUEIR R

- ZRHUER I P b B

- WREELHOE T prompt, MREEHE T T H, ®ABEE

- IR EIRAE RS B, o AR

- ZRYTRRE RS, IO RS
XIHE R TR ER, 2EdHE 2k, sl instruction. tool. policy. thread iX%E
WS ESE, Hik runtime 7F B TIE,

BRh: ERABNRGE, TG

ARG, RVRA S RN REFIERER, G E SRR,
B ZHR SO 2

- JEENETE
- RS EF BRI EER
- I RANRIRIRE, AE-ORFE

ZRIRME R FEXEE B ZER”, IRESEM Claude Code XY runtime
discipline,

TR R EEXGEZ “BIAEKERRE", Rieif Codex AR IZHIE,
EAAR R PILER A — e, S RBERATLL TGN, thih 18 .

—ZREABN 7 B B (builder checklists)
# XA —: FAEAE, K& 4% (%% Claude Code)

- [ 1 Week 1: B £ IS % {messages, toolUseContext, compactTracking, tur
- [ 1 Week 1: &/ tool_use [z synthetic % JK; abort B2 7% M
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- [ 1 Week 2: FT XA =% memory / collapse / autocompact [{H % &
- [ ] Week 2: BiEftr FSEH (verifier A% T implementer)

- [ 1 Week 3: F A4 4 FH# SubagentStart/Stop Z {4 7 WL

Gate: # 4 24h 235 L token Wi, LIJLFRFE. L tool_result M

# AT MBS, REHAL. BRFH (%% Codex)

[ 1 Week 1: Ff& instruction 3 A\ fragment {f.: marker. source. precedence =
[ 1] Week 1: T E schema fl., additional_properties=false

[ 1 Week 2: approval policy ### rule, deny/ask/allow T B 3F fF

[ 1 Week 2: thread.id / rollout Z 7, turn 2% {approvalPolicy, sandboxMode}
[ 1 Week 3: hook ZE {4 pre/post/session_start/stop, skill # 7= fingerprint

Gate: (A # M T E HHF T PR HI¥E diff, TEBZ/TH LKA

# KB = WEFp (E—NEFEFHHF)

[ 1 Week 1: FHEFF—"HEAERX" or "HNK)F"

[ 1 Week 1: & X H&/RIREAR (FEF1E deny/ask & H)

- [ ] Week 2: FFXEMEZE r# (loop B, fragment+thread — it —)
[ 1 Week 3: 5 —M A&k NbE (KEEAE or 4K hook)

[ ] Week 4: B| N\ 1-2 /™ skill/ T E, I54F F 3

Gate: A ML EFHEHR, TFEREH R

8.3 1 4%% Claude Code, fA4i%% Codex

ftFe% Claude Code: query loop AJIRZSOE. compact 5 L FXIGH, TH
GatlE S rh WA B, A A TR B IR SR, RIS IR Y BRI, SR
Codex: instruction fragment ft.. tool schema ft.. approval/policy 2 NFKIX,
thread/rollout/state REAI&HIL.. hook FHAT skills =B, XA EHTE —THi
RBIRESHIE B CAE T 20 BB N IZ AR — LB AMRIVRENR, T2 R 95
ANEEMT,

GREAE By BN SORFAIWE R, FES =77 harness, &% RBI—ME WE
MR ERIES LR B LI SARBCR A, ARBAS. FRIADRARRIT, M2t
K& bootstrap X, #REVIA. S EM TIEX XARBEZEY prompt, NS
#r. compact MIREFEMR, XERGIRE EtHA memory. skills, compact., |
BRI, BRI B, BT, B N EEREEEXAHALN, token IREE
HEE—REAr, BEROHZIE U ESHE—EMNEBER TRZRE, A —cHERE
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NI — 2K TARIE

S4B —MIERLE: Claude Code f8 b FSCS TARMERGE Gl A%RE,
LIRS ; Codex L E RSO EMML TTRIGH (SEABscIEm, (e BRI RS &) ;
OpenClaw X —MH | R4 prompt A28kl 2 CEIBERERTE 4, BT Hi),
3t 1R 2 BT (AR LY (SEE R, KE 2 245 I A RN
FitEs—— token Kiate, RURIEHE b RSOOSR IR, SRS S S /D, R
RS TR EUE BB R 4

8.4 —AMERIRX: 87 W” 57 RiE” BRINWKANAL

RGN EE RN 2% — R H B SRS KERE; —iiiafT
I RIGFEUEAS A DUCERRga i, S5MLUEH, BN, BN AMERE, RIS
SRR AL, BRI PR —RAE A TRREE X R, WREE ] DA S Bl 1 W™,
Claude Code HKAEANFEHRFEE, TAEAITEMRLE BRI M7 IE A HE; Codex
HRAEAERR R RIS, TAERITEMLIL AT IHE R, R RIGE SR 4F
HISE =#h harness V1Y, MR BREANLACE L, WREHIMT B 25ialT
I, MRE R AL, IRt g e R TR NE 1,

8.5 G R4 i — 2> i i
MEFFUEN— harness, HEREXMIUT: (1) BBREHIERE MURBI; (2) F485F
SRARAVE@ N (3) b FSOAMS IR R (4) HAE. AHBUIULS hook; (5) 2L,
AL AER. RIS, (ERBOF SRR, TRERZIIE, b
RIS, T RREOR R A4 B AR
8.6 AHEELIL
XU B R AR R

laude Code, FEZXUMILRFEMISHIRZEIZTT; ¥ Codex, FE

¥ C
REWANERGHEH N ERAGER T

WHEERTE, BRRER&ERTH, FIEAE,

¥
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WRHEE, AHRMHIEER, WAKE.
HIEERHIR, 28 S EF BIESC KIRE L, A ZiEIauk,

41



B A JRBSHBEE « 3XE PRER 32 AR PRI
A

RXOIBE U — S BRI R TR S, BRI AR, AR
IRE NA TR SCTR U EIA,

XA AR B R RERID ST

- AR E R TR 5 | R E AL
- Rk Claude Code 8¢ Codex HYSEIIES
- MR B RS i S

A.1 Claude Code ] 3= Z{fi e
EAFEHIE S prompt:

© src/constants/prompts.ts
- src/utils/systemPrompt.ts
- src/utils/claudemd.ts

- src/memdir/memdir.ts

BTN SRS -

© src/query.ts

© src/QueryEngine.ts

- src/services/compact/autoCompact.ts
© src/services/compact/compact.ts

TEERR:

42
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src/services/tools/toolOrchestration.ts
src/services/tools/toolExecution.ts
src/services/tools/StreamingToolExecutor.ts
src/hooks/useCanUseTool. tsx
src/tools/BashTool/prompt.ts
src/tools/BashTool/bashPermissions.ts

ZH., skills. hooks:

src/utils/forkedAgent.ts
src/coordinator/coordinatorMode. ts
src/tasks/LocalAgentTask/LocalAgentTask. tsx
src/tools/SkillTool/SkillTool.ts
src/tools/SkillTool/prompt.ts
src/utils/hooks/hooksConfigManager.ts

A.2 Codex i3 EikHE
AW =g

core/src/lib.xrs
tools/sxc/lib.rs
skills/sxc/1lib.rs
hooks/sxc/1lib.rs

instruction fragment 5 H A

instructions/src/1lib.rs
instructions/src/fragment.xrs
instructions/src/user_instructions.zrs
docs/agents_md.md

TH, #HHtS5ITRES:

tools/src/local_tool.rs
tools/src/agent_tool.rs
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execpolicy/src/1lib.xs
docs/execpolicy.md
docs/sandbox.md

KRS
sdk/typescript/src/thread.ts
core/src/lib.rs
core/src/thread_manager.rs
core/src/rollout.rs
core/sxrc/state_db_bridge.rs
core/src/message_history.rs

hook FHF5 |4

hooks/sxc/engine/mod.xs

A.3 BN I
B 1E:

Claude Code HJ query.ts. toolOrchestration.ts
Codex #J core/src/lib.rs

B

Claude Code ] prompt assembly 5 CLAUDE . md
Codex [ fragment.rs, user_instructions.rs

B I3E:

Claude Code i query loop / QueryEngine

44

Codex [ thread.ts. thread_manager. rollout. state_db_bridge %

FRER

%4



it A TR 45

- Claude Code K T.E4mHE. Bash [Rill. #XFRIE X
- Codex ] tools/src/lib.rs. local_tool.rs. execpolicy/src/lib.rs

%5

- Claude Code [ skill / hook / memory K
- Codex HY skills f£%. hooks engine

%o E:

- Claude Code i forked agent / verification £2f#
- Codex HJ agent tool &4 thread / rollout / state

97 E:

- CRE AR XA BRI T



B % B RS ESTE B AR
Harness ¥4 Claude Code. Codex,
USRS

FERUN RARER e AT B, IRIETRE 2 R — LR se B A g W, i )
bifsr, b2 AT LB R R EI A T E R Ie R TE B

B.1 #HlHE{E A (invariants)

assert every instruction has {source, type, precedence} # fragment ¥ % |
assert prompt ¥ control-plane 5 output-style B # X 4 # X% T # 7
assert A # 0 & 1€ F 3 (CLAUDE.md / AGENTS.md) & R AFiE

assert team # M| 2 F @ 1t diff 8 ¢ # kA E

EATIKLE, VRIS R AT,

B.2 %&£k (invariants)
assert % 2 M £ 4 € {main loop, thread+rollout+state} # B
assert T H#; - tool_result [ F Kk (synthetic % Kt &)
assert K4 ifE# compact / truncation / recovery = £

assert thread.id / 23 &5 / RAEH A ZRE —EHA

KaSEa TEEREMA D" 10507, BATUHEE,

46
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B.3 THEHI{{tIG ¥ (invariants)

assert tool = schema f\.# I, additional_properties=false

assert approval policy T #Ffh (FRANRD if/else E)

assert [ TE (Bash %) H & |1ia#E # FE—WFEL
assert {workdir, network, sandbox, approval} ¥ f R FKik

ARGHRERE” BATHAENERIER]”, HAREFTRIHR,

B.4 AHIGBEE ¥ (invariants)

assert AMHN T#% {Hx, AR, £F%k8} 2 &

assert skill #L 4 ¥ Z A # E 4]/, dFK prompt # A HRA R IR
assert hook 7 FH# A o JH #1 = (pre/post/session_start/stop)
assert {skill, rule, hook} E % {version, source, trigger boundary}

B.5 2 V5 5UEE ¥ (invariants)

assert £ REWH—FHRRKANE, HOEKE 4 FURRRAF L
assert F &M T verifier (verifier # implementer)

assert ZRA LA TEREXRASZH, 3 runtime K%
assert ¥ ¥ {failure, timeout, cancel} - B # cleanup owner

B.6 R ZI—KRSE
H{% Claude Code {55
- REREM query loop. TEZwfE. #Wi. compact 51TkE
- R LE RN PR A\ 2215
+ RE SR agent AN & TS5 B FRELISAT

H{% Codex MEE:

- {REEM instruction fragment, tool schema, approval policy. thread / roll-
out / state
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YRR A R R S A Y
. PREESEL) agent QARSI I KA TR

BRAFMAHIES:

- PRI IAAR LS R, (EIE R SIRE ANE
- BIRZRENAH, HRAFERIIKRE R

- HIRZMNISCA, (BIH 1E BRI

- A2, HERA RS ERRENL]

B.7 HJa 7\l
FUER AR, HaX 7S 4):
- A RAZEHIRN, BREZE harness
- S EEELE loop B, EREESEMRESHE
- THAFRG, HRERE—IE
- AHINEL ARG, ELATE
- IEHEESR ST, nfadRaT
- HEDUE, HIBAFET 20610

XNAIARoR, RGUAME TR, 8 HEE TR T,

B.8 B{H 5 lii)7-i# A (thresholds & orderings)

FFR 8 EH 551 H
MAX_ENTRYPOINT_LIREGG ANOXEATE ER - H—ch5/
memdir/memdir.ts

MAX_SECTION_LENGTHA_000 session memory SessionMemory/prompts.ts
BT LR

MAX_TOTAL_SESSION1ME®ORY_TOKENS &iFIC|ZEFiE SessionMemory/prompts.ts

AUTOCOMPACT_BUFFER3TOBENS autocompact E# compact/autoCompact.ts
2301

MAX_CONSECUTIVE_ABTOCOMPACT_FAILURBSHNTH{E compact/autoCompact.ts
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B H 1EH JR51
yield_time_ms per-tool BAR exec [HZEZF> local_tool.rs

EIR
wait_agent.timeoumin/default/max FREERFEO agent_tool.rs
Bash Fai<% cap implicit HEEFm R bashPermissions.ts

FFM I

session_start — user_prompt_submit — pre_tool_use — tool exec —
post_tool_use — stop

spawn_agent — send_input* — wait_agent — close_agent (cascade X5
()

PTL — collapse — reactive compact — #1/j PTL Ul surface 5% (F~FEAEHR)
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