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A BRI N A RHPRSTCE-SFEN A,

KFR BERRMT4 BARY A Ay I HA

Thread —ERATRARER . R E A ATES MAETFE | BTEZ R Tum |, ZIEEETT RS
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XERE F—5LA S5 Submission BIEIRIBEMIBAS : InputQueue ,
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WE—IRE B E KRR,

R Session WANEEIEIK Task , E2BIEE RegularTask , FHEF TR EICH ActiveTurn :

e RunningTask {#7F Task 28! EUESKE. fF4 Tokio Handle 1 TurnContext ;
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Z ¥k Step.
RegularTask #1 run_turn MR IS AL T EAARES

async def run_regular task(turn: TurnContext) -> str | None:
while True:
result = await run_turn(turn)
if not input queue.has pending input(turn.id):
return result

async def run_turn(turn: TurnContext) -> str | None:
while True:
step = await capture step context(turn)
outcome = await sample model(step)
await execute and record tool calls(outcome, step)

if not outcome.needs follow up and not input_queue.has pending_input(turn.id):
return outcome.last message
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base_instructions RIEEEXENEE, Session SIERIR=EMIAKEEFE !
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2. RELVE{RTFH Base Instructions ;
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| History (REFHIR A LEIIR B

ContextManager R FHAEMREAXA , ME—FIMIBEIF K Responseltem ., HFREH
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Blgn , =R SIRRBEIZ KRR |, 758 BRI N ERLEEH

Message(role=user, "{RIFHZHAA(TLKH?")

Reasoning(...)

FunctionCall(call id="call 17", name="search files", ...)
FunctionCallOutput(call id="call 17", output="...")
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BARMAEREY call id B XA, XPKRANIFAE Runtime $REITALER | th 2 1ETVIHHZERIR
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FRCHERZIL Runtime DUSBEIAE “XBSCF MRS E TR, IRAXFAR |, st B4gakhRAaT
I R BERREMINSCAILED , RESIEA AR FRE ARG RS RAGRE. 8. EREARHF
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B, EINLRNBEIE
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Apps / Plugins / Tools LRI LAY RAEN SR TR
Context Window Guidance EBRE TS TRBERATA

XUESXAEREXNHERNGR , MERRITILRKISKNBR., /M XORRELBILERN
Snapshot , FHRIEA N ELRHFRBRERES K.

BEIRMEN RS BARR AT .

WorldState Builder
RIS XERUAIRI
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WSR2 BIAPHZSRIR
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Base Instructions
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.

ContextManager
—  HE. . TARA
REER

ER : RRE
A%k R

for_prompt()
Aoxd, AR ST
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StepContext ToolRouter
Hﬁ‘n; GAEEA;;T‘ N 7 Step HMBAATLT AN | tools: ToolSpec]
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TumContext parallel_tool_calls —

HEBEN SHth AR output_schema

& 4-1 : World State (ISEEEE M E FELSedt \ History , History BHRIERIRE MG ; Base Instructions, T EMA&FNHH 24
RGN IBE A F— Prompt, BaimaliEmEsh , RETEE SV6 FE.

Bh A — 5B S RMHNAR : World State F1 T RAAMEHEDREE—1 StepContext, #HRIFE" L7 AW
MPLLRAE" S AU EART , BB R T AFIZRHM Runtime [ /G TA A AT ToolRouter th/ETR—4
KA. ARERIABURRAIECH TAK , AREEEKRA L RIniT#iwikh.
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| AGENTS.md 2% BRAERBAZhAIRES

B FLNJ;E World State PFERRAZMNERM—2E, Codex M URTL/EE XM LSHMBER , AR .git
FRIMCHEIAR ; RN ERE U5 B KB EF AN,

B—ERELE AGENTS.override.md , EFTF AGENTS.md . B R ARCE & HFL. &AL
WA IR ERANERT, FEIE LB KOANETRNFELEE  HZEFHMERS]. EELSHT
AR,

XEHNRRT ARG R
o BEERMRETPAAREAME ;
o FHRFAMNETANT Y TAYE. BN,
MNEELERHE AgentsMdManager Z5fF, MMREFMTEBRIZFELTUE , JURACEER ; EFEL

WEELEHAN , BIEERMNHIK StepContext, FI, , RNEEILE AR B ¥ RAEBRTC &3
7, WABEETE Uk Session BEEKEAEKE £,

LB R B AN , Codex RRABHIEM—MHNA, AgentsMdState LEAMHEVRREL @ H
REHIAIHK AGENTS.md 154, AIRUEFOEABENN , E<MmHATES. BN , ERn8eRE
REBMELAPRME AN , DRNEPESEKRHK.

| 5%k step R&EAL
TEFENGEEM AR R , BAREESRREREHESR ., MEMN, SR ITAERIATTEERK , ER
KIEBRE LT, AR FEE KB SKATZR.
World State AHARE —1 %)% Snapshot. &4k Step MEFTKE/E , Runtime 324 X ELER BT AR -
o NXIFEEW : FEMIEEHEE ;
o NI AEAEIRE ;
o XA, AR E SRR ;
o NXIBK : A RFREHREA.
SRIES , 2487 Snapshot £5I|H Snapshot 1TH—1% RFC 7386 JSON Merge Patch , Al Rollout ¥

2. XBEE—NIMDTERAR  BRREIHE &0 XIERE K ETSCRER |, Rollout {REZH)EHEDH
PRSE LR BLEM{L, Patch, JSON Patch A& A2 A4S SEER) Prompt,

EFHMFHAERRE. Codex SILIERLA] WA HICRE| History , BIFA (IR XA LH World State
Patch, XK ETBRARILEBRBRECERE” , AT ARV MEX—A UK ETIOBE.
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ContextManager

run_turn WorldState Rollout

BEIREAE IR R

StepContext #¥EKZ A
GRLTXAR + Snapshot dy
B NAEEIRT LB N
B4, Full Snapshot A

JRERHEE REMA A

bb#E Snapshot A N
PR §
RNEMETFIUHE , A&

\ 4

Patch

B T—4% : AGENTS.md SAUR%A 4 B

J' A5 BIRNXILE
3;51{}3(,5& +A- B Merge Pat?
SIBMEH . IPHEREFTLEA

0

BIFAM Patch

»
P>

History
BEREEF , IHFELK®R

T R TTEL AR
(1] >

?%Eﬁ%&i?ﬁﬁﬁ%ﬁ
run_turn WorldState ContextManager Rollout

B 4-2 1 BIRRBEN TREL  KEARENRENMEMAS ; REZ WA EEEET I AEL , BIFAMW Patch, History %
AKEGRFIARLLS , TAREFRITE LT,

MDA B R AT A AR I I RS

async def prepare prompt(turn: TurnContext) -> Prompt:
step = await capture step context(turn)
current = await build world state(step)

fragments, patch = history.diff world state(current)
if fragments:
history.record(merge by role(fragments))
if patch is not None:
await rollout.append(patch)

model input = history.snapshot().for prompt(
input modalities=turn.model.input modalities
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)
return Prompt (
base instructions=session.base instructions,
input=model input,
tools=step.tool router.model visible specs(),
parallel tool calls=turn.model.supports parallel tool calls,
output _schema=turn.final output schema,

SSHARX SR Turn, [@— Turn RKJEEL Step MESAERRFH L TXED , BIRFARZ : Lik—=
B Step , EHHERA] WIARE , FM History 4 BESRIRIE,

| ZEATEEBSE History HILEH

History E&$RIMFIER , AT ARBEEEATAHEE ? RAFAWHFE AFLINRETEX., #4-—
T EAETY AP 32245010 FUR AR,

RHMBAFILE TR AAHETHW. IEErEESH FunctionCall , SHRRAIEEAGERAFLE. 2R
T—IRER R XFEIFITF , RN APl #ICiEFIRTE A S IERIT.

ContextManager.for prompt() &EAZRIA_LEFITHEW :

1. FRRDERE , RIREBIBA—1HNAA aborted MEMLER ;

2. ZERIAZIX RN |, FERXKMAULLER ;

3. BN, FRAMEREAN—XTALE ;

4. HEARBUARSHFE R E SR | I BENFI BB RNE.
XEERBEERRSTAK Prompt , R RMMAEFAMTAE. EMLEERMK 1D XAEFEAM ID FEEIK
&, AR —H A EEASRENSERE—MEEM., XAUAIFLEMIER , R TIEKATRTT
= AR SF Prompt Cache (RIS,
RET B RS 1ECR N L RIS RS EMT. XT Coding Agent TS , X—mRRERF : —IMRAT]
REMIE LTS |, B E R FEERMIEAESY . ARG IXHEHETE stdout H[E] f[F4K Step , AIE
BENMBEANFA SR RMEHEFE ETX&EA.

| Ea 2 mamigRse

ETFXEHEOLRRERR. Codex £454 Base Instructions F History B 471 A , FAEXREIAN 10 R 6T
HNERERFE. EETIERK IR ERBHEFERBINE , Bt T e B TER VBRI,

A, , ContextManager R (K F# History , &R F+ history version FiEZ World State E
%, N ETXHEOSBANTCHRVAE LT , EHT—IXRIEE Tun E£5ITTS| AEL FHITTE
FEAN., BIRMREIRETELELHKIES LT, AR EREMSIE.,
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Function #% JSON Schema 4E RS %k exec_command . write stdin
Freeform AR —ERBE SUEIE A apply_patch

Namespace R AT RINEERAATA MCP. ¥ RTAMZTANA
ToolSearch HERTAEERRNIAE Deferred Tool &I,

WebSearch 3 Responses REHIT Hosted Tool

Runtime FEHKEF—M : N2 FEELIE |, GERFH1T , [EFIIT. ToolExecutor IEMELBTER]
—MEOE :

tool name() KBRS R A TR
spec() FERIT] DLRE L
exposure() Et 2R mERE
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supports parallel tool calls() R&EAHFFFIT
handle(invocation) HIEKPITAO

XAGEREE. MRTEANBMBPITRREANEL A RXQEMRET |, AR ERMAITSIREN
B, #AIATEEAE AY Runtime JOIAMRRRENSEL ; BUTR TE XMAMEIEE , BEMAALIERIRfRNE
K. YHTIRRLLE codex-rs/tools/src/tool executor.rs::ToolExecutor HFRFEHIEILNMIES
A[$AT Runtime {RIFHBE"E Ak B4R,

AEENELEMN T EEFEZIZESH Prompt, ToolExposure FLE T UFMHERZEA :

FRHEARN Vs TASIR A A Registry K Code Mode FK& X
Direct =) =l AEARETLR
Deferred T ] %42 Tool Search &I
DirectModelOnly =] =l RREEBEILFAAN
Hidden " g PRI A A EA

KA —3 Hosted Tool RAAERLA] ILAAK , iIXB A<M Handler , K A&I/EME Responses fR$ 7M. H
BERTIL , “HERVEAS I AR P TR AN RS, NRER— KT RAHMIIRAHE.

Deferred Tool fi# /R 2 Prompt {AFA[a)#l, T EAWEKZE , Runtime IfPLR B7R tool search , 1B
T2 RITHIERN TR B 7E Registry F ; BAKZFLAFHBAAE. Hidden Tool WA 1R &
I, RRBAEAERES. MERREBAENRIIRT , REE NTLARA.

| A—A Step RIRA SRS FIBITR

StepContext JMZREE—IRAERSAESIFR{E FAIFFE. MCP Binding, BENAINLERF AGENTS.md, T A
PATEAEFH tool router FE ; IRREERICEE A ¢

A — IR FKFEER BRHPUTIIRA TR,

B3I Step B, capture step context with required mcp servers SERIFIEEMERMEAERT ,
AR MCP MY e , &AM built_tools . TEMKIZFME—Ht ToolExecutor ARLEIAM4E
B

ToolRouter
— model visible specs: Vec<ToolSpec>
L— registry: ToolRegistry

L— ToolName - CoreToolRuntime

build prompt M X Router iEZHEL model visible specs ; ToolCallRuntime NIJ{R7F[E—4
Router #1#&A~ Arc<StepContext> , BAFFIE A Registry W YTAR. BMF LA Future BG4 51T ,
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EUASMEEA TR KENIE R T AR,

capture StepContext
5. MCP. BENSHECEMR
m

Tool Plan
[ —iit, ToolExecutor

— Step WA LAAR

model_visible_specs
ToolSpec %1%

ToolRegistry
ToolName -
CoreToolRuntime

Prompt.tools PreToolUse
RIREEIETY AT, RSN
OutputltemDone Handler / Tool Runtime
52% Responseltem PUTESRE
ToolRouter.build_tool_call ToolOutput
£#R. call_id, payload AR LER ST

. Responselnputlitem
Toollnvocation .
Function / Custom / Search
{R#4[@— StepContext
Output

History + Rollout

RERIRFER

TR
EHifh#k StepContext

& 6-1 : —4 Step FILEITKIRBES =4 Prompt FEIFLA& AT Runtime EIEITER. TEARREE IR StepContext , L5RHFN

History f& , F—RREEA B LA SR,

XRARARIRT — M EKME FRE, BR—IK Tun | SEREHRAES R NAMSE |, 5%

AR

Step A: RB/RA&M exec command
Step B: B/~ environment id HIZFME exec command

Step A R[E|HF R 43R Step A RS EE RIEAT , NEERAPIT R ERK , BiE Step B IFIEM
Schema f#RRE., FT—IXEHATURAHIITR , EEXHHVEBREERIRIBIZ,
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| 5C® Responseltem A #H N T A&

T EHITM OutputItemDone FFi& , MAE NS Delta FF44. handle output item done URZEI5E
# Responseltem YA ToolRouter::build tool call , YUEIE FumHITIFIR F B4 = Fhig
A :

e FunctionCall ZAFAY JSON SEIEARE) ToolPayload::Function ;

e CustomToolCall ZREMBANAIEIRMK ToolPayload: :Custom ;

e execution == "client" M ToolSearchCall AFf¥ ToolPayload::ToolSearch ,

Hosted Tool Search AHANAEMEE ., TELMAE—NFEFEFEFE : Namespace F1 Name —#2£H i,
FIEH ToolName , HBt, mcp calendar / create event AASSAMIEZRERIIE,

fRMT AN , Runtime SE3BAERYA AREK Tool Call Item B A\ History 1 Rollout , B4 T A Future , 3f
& needs follow up ®AE. XERINAFRUERNERFREEEUE Turn |, sk B{MRE 1RE E4EsK
THA , FERF—MRKARHKNITALER,

T A Future 2234 ToolRegistry BH JLEEMKEE :

1. Registry 3Z5c® ToolName &#X Handler ;

2. RIFME 2 TR AR T RS2 “‘unsupported call"255R ;

3. Handler #%& Payload JE4k 2 BULAL ;

4. ZHFRIFAE(E Function/Custom JEARARF#Z , #AA Runtime PNERERASER ;
5. WB BTG4 4% Tool Start A& EHAZE 4.

‘TAARFEMFRFIEHR Payload 47T EHFELAMRAR, & TREEEAMERT T HsR
WTRAAL , RELEREHEILERERUE ; FEEKENME . BT Registry Z AN T FEFFFAR , TAE
BT B SR Y.

| Hooks BEIHT , BT /RN REER AR 1E
Registry "&—&%I Handler B ZVAA. ©4iE1T PreToolUse Hook, Hook AJIY :
o MEEFRRSEN ;
o IREIFHIA , ik Handler B Toollnvocation ;
o [AWTAM , JHBRE R AR,
Handler 3N /5 , Registry F5151T PostToolUse Hook, Post Hook AJU#MTE LT3, BRI FH#Hk

AABETYR] WAER | skEERTLERARGIR B, AT ESHRESS A4, RIBTE registry.rs FE[IE
fE : PostToolUse [HMTARIRLER , AECALTTRN T EHIT.

Bl4N apply_patch BEAMBHIHE/E , Post Hook REMERLEERIMLIER , HFASBMKRIA .
FREEFENNTALMAEBCH Runtime 124HE3T. AMEEREIRHLS) , AREEA G FR Hook 24 A%k
REES.
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| 2ATATRHTHIT , (BLERIHARIRFFEE

— AR ] PATERRZ /) Tool Call, Codex JEXTR Future Ji# FuturesOrdered , F@id—4
RwLock F&HIHAT :

o FBEAFFIHTI I AEESES , vJRASHEHAIHMT T ARRIZET ;

o AIFFHTHIARISES , 25FCAIHMTARLGR | FHHIEHMARHA ;

o BMEXFRITTABSAIAR , FuturesOrdered {PFRAIEEYAHVARMIUFAZ(TLER.

it

R B EX Y PITIRF"M History IiFF”, BARIIRRAIREFHIT , FANETA , (BERNMITAMX
FFE&BM call id EARE. XHBREEEFRSF , XA T XX MRERR.

LRATREEE — B S REMAT © OutputItemDone RZEIE Future HEABASY ., REEFHEMLER
J . drain_in_flight AHIEFHFEFXL Future, TARLESHORTREITIER , HASIEHRITH
HiEHE—E K Completed AUREEYIELY

BUBRIBEE X 2%, SRS T CancellationToken , i@ Handler AJ#{ EiEF 1L ; FFAAEE
Runtime JEIE) Handler £15EIH A IEFHFRS BRI EIR. &4 Runtime 4 Al K IBGE X Aborted
Tool Output , IE F— /R EEISZEABEIRIEIRB IEE AL , MARLEAMLE History kA RS,

| exec_command RRE“—)x shell AR

S TARASIETAMKE, RERMIMHRLEG AMRNREDL k. H77 Unified Exec ZH&1EH @14
RIROR

o exec_command : [Gzhdn4 , FF—/NRATEIFHR [ S FTHILE ;
o write stdin : A{AFEMRSEEANFR , BREB ARAREEIA),

|[HA) shell command BJPAZKZRIEM A Hidden FAAND , BEEKREFNDZAEEIEES . Feature F Tool
Mode #lig , FNEEIEE—ETAXRERTBLEHEEE £.

exec command [¥] Handler fc AR Step I IEIRIB EIFEHARAIE, 188 environment id BM{ERE
IR ; $55€ ID B R AFIEFRZX Step FELSHMAERNINE., TAEBRMEIMIEESH cwd fif#tT , T
IREEREIRER Shell 258 | MAZ{BRE LIRS Codex TEEAAER.

B RanS#AZ4 Unified Exec Process Manager, 58S EVIASFE ONGERE , SREFETEIR
H85 ; (AFEIZITEY , Manager £ AEHFEFEA Session £k Process Store , HIR[E] process id :

exec_command
— BiB& - output + exit code
L— {mZ4T - output snapshot + process id

L— write stdin / &
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write stdin FRATERZS¥WE session_id WX EHFE ID. XE—RIGHIESRISSIERIT L
81, BEFANMERMMER — ML EZTX ; RELIGRNEHT. SFERRRRAESHY | ETF
HENTIY, FETTY #HREREEELSTS , RRBARMFETLIE,

write stdin MASEKIEITHSLK PreToolUse Hook , RAE R B&HHEH BaMdm S REHIE
B, YRRNERE RS RALERES , PostToolUse {AEMJR exec_command FYER ID Mip4H
B, RIS AR

XERITHARN 2IRESEHRIEN : Process Store, iR, ATE B, #BE, K1k, WEEALFIEIEER
EE2x TRAARRF 3. WRNEmF. MRS S EREFA DR E— B EKKIESE
BOAR.

| 4RI BEMZRIT , WHABAR PITRBERT A"

BAENAHFERIE ZHI , ExecPolicyManager &4 Shell 54 REFA T I MG LS FEE , RiGEN
2283 Exec Policy, o4 EAIN. EMELhSMURIRIEN, ERWEAEAN=2

HR aX

Skip ARERLE T ; BB I BIMINFERFIAR KM RE

NeedsApproval FHE Hook, E3f Reviewer B P4 IRE

Forbidden YRR A AVFT , thARBEET ARk A

BIANEHAEA Never BY , Runtime R&fA]AF , (BXRNEKRAAEGLSEE AN : BRHSTUE
A Forbidden , HBE@HANATUKHZIRIPFIZ1T. OnRequest ELASZIRIMHARLN , TEA
KIFKFA RSB E BHANDF ; RABEKEI N RS kg 4 FE .
B3 Allow MMA =& 5R M. REMATH RS S F Bl Exec Policy BARf A , Skip A AJIA
¥ bypass sandbox=true , HEEVAHH] prefix rule RE—EIX : Runtime 2704613 Toai ARk
BEBLGOMIIER , FEESE ["bash"] XZEZ WHINAEEEMALRAT{E64S,

X B DB A TAEA IS -

= (B2 f) ] #L HAVHIREAA ¢

4R XA N, WEEEE Exec Policy, fafb/%4BA=
ERHLIAR XX BRSERERE Permission Hook, Guardian, User
BIRACE RIZLT , ARVPEEMEXRZHEE PermissionProfile . FHANALSR
IDFEPRAT TEREERRME R B AR ARG SOA R SandboxManager . Exec Server

BrftE—kd 4, SFEMIMENGER , 483k Permission Profile ; 42 BITHE) , hARR
REMHAIHENZEE .
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| ToolOrchestrator fEEHt.

Shell,

1
2
3
4.
5
6

.TE Skip .

Unified Exec 1 Apply Patch ERES X ITAZL ToolOrchestrator .

. FB¥4 87 Workspace Roots ¥, Permission Profile ;
NeedsApproval B Forbidden ;

OFREFTHRRLR AR 1R B R =

HIERFT :

ETREN |, 461217 PermissionRequest Hook , BBI&ERZE! Guardian B~ ;
FRIE 4. Wﬁﬁﬁmﬁﬂlﬁdﬁ&% & E Sandbox Attempt ;

CPUTIHE RS, EE

=8k Sandbox Denied ;

RE Iﬂﬁ#ﬂé&ﬂ%%ﬁ#ﬂﬂ‘ , AEMIHPITE R

& 6-2 : Wt 2R% , Permission Profile 2 %R , Sandbox Ee&HIHIT, EIRIDF
A—IRFHREA.

R

Tool Handler ToolO ‘ ’ NECcRalcy/ ‘ oo Cuaan SandboxManager pecal e ‘
ToolRuntime + Request
root R RRER
Skip / NeedsApproval /
Forbidden
It [Forbidden]
| Rejected , FHUT
[NeedsApproval]
PermissionRequest Hook {f5¢
alt [Hgok 5]
Guardian 2 3,
alt [{E4. BEZF L]
Rejetted
AT
[
Approved
[Skip]
DR
ARIEARIR SR, P02 Sl A L AUmAF A
None / Seatbelt f LinuxSeccomp / WindowsRestrictedToken
BEHS + DR ETX N
Success / SandboxDenied / Other Error
alt [ERA)
FRUpAH
[SandboxDenied B A4 FHK]
4B, deny-read
‘iWJi&TE BRA
opt [FBEHAFEER]
BT R BRI
Approved | Rejected
ﬂ#% 22,
2 ”":SU%@M) %
REBHT—IK N
Success / Error
FAUpA kAR
[RAE[FHREE B HIR]
Rt
Tool Handler Toolo ‘ ’ N ExccRalcy ‘ oo aan SandboxManager pecal e
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SandboxManager fEHFIF & EHF R KK : macOS {F A Seatbelt , Linux iR FEERIF £ A
LinuxSeccomp FfH Codex Linux Sandbox fRIEANRBCE 1L 5515 %K , Windows T {§ ] Restricted
Token ; RFEEIITTIEEFFAIDFAITA None |

KPAITEE B SEEBTFEXN M EINEK. ERHITARABELL Codex 8 VA EC MIKEH
Sandbox Wrapper Bl 53— & Hlss W a4 , At env for exec server (REBRER4A 44 , IC
Permission Profile, Workspace Roots, cwd Flyb581EK{EAR_E T3 A% Exec Server , FHEARIR % SR
MH.

Sandbox Denied AT “EBahEiE 5B E—”, Orchestrator 5L :

o ZTHRBAFKIBHAL ;

LRTFHEE S TTIOF L ;

TELE B K B T fRRR I A SR

X RIEE AR SH denied-read R ;

B R R E SR E RNE .

denied-read JLH K82, XERBIRABERSHREDFIIT. MRAT FHERERTOFHER , JRAERLE
SRR RMEERE. Rt RIEFE denied-read , Runtime FIA AT FEPITABER IR S BIAUR
KR 5 BM{ER SN AR RBMERAE , R B DAL R,

TAEBENHAET , BieM Guardian HERBZIVFAABIT , BURTIPHRNBE R TENFIZ., HiR
KA UEIEE LSRG ELHERIREME TN EARE. TSI , 2387 Orchestrator FFHK
2 RERMNEZXEE , FATREA KRBT —BRW .

| apply_patch REEMUIIHEE , FRIBIAZES Shell
apply patch {£f Freeform Tool , R A%NTEIALERE JSON EIEEHERVAE R,

*** Begin Patch
*** Update File: src/app.py

@@

-old value =1
+new value = 2
*** End Patch

Handler B 5cfgAmETL , B4R —4 Step R XHARGTUEANT . BUESHABRHE. ETX
MBIRMEFER | 2B HEPIRHZEFE Runtime 3T, BT HEAHAM exec_command HiRAILE
B apply patch @4RAHFHAEHFAANXLZTAKER , FEALAELENE3N— Shell FHFZRGKIH.

AT HHHRIRF BAREIL Key :

ApplyPatchApprovalKey = environment id + path
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— AT ATRER Z A Key ; B ELFNMNIREEMBIREE. RBHME Key ADLEKF
Session &t e , JREANT AR BLAIR], BB AEE ARSEAKF , Runtime SRIEFEIRE
BERAE RS HEA — B E AR T &7,

1£ Workspace AAKA SR ERAFTEMIMIUR. BArXBRAEYT0] EIEEE , Handler 7 #41E ff
INEAPRER., BEIENABANTE , ApplyPatchRuntime {J3{§ /8 Orchestrator ¥EER] Sandbox Attempt
MR RS ; mFE X IE T R —ihR 4,

XFSLILE echo ... > file B, (BEAESSUMPLIER" , TTRURHTIRE /R Diff, IRIZZEIL.
IBIRE IR Delta , FEFI ) KMBTIEE & A £ T W LA G RIS, B Shell TTIATSER X

BB,

| TAZERAEEE  BR T AFHAMA

Handler IR [B]f{23RI ToolOutput MR  MARMERARERLITEI—EBXF. TELTESER
STV ResponseInputItem :

WA [EEFAR

Function Tool FunctionCallOutput
Freeform Custom Tool CustomToolCallOutput
Client Tool Search ToolSearchOutput

FRMRBER call id , WRIABAEEHE SHaTAARECYT, TR ATREHRFMAEREIBER | 6
MAZFN LR, SHIELEs SR ; RBMIR Runtime $224(K) Fatal Error 428 IEFEARAERE .

iy S FEt \AEEY_E R SRS SENE R : Process Manager FofREIKEZK P , ToolOutput iR
FERUE T SRR AR AR L T30, IR [EHE ] U R4 Token {41, #AEAMMKFTEL. Chunk ID, RS
FMNEERFFE ID, BTSN A LR , REEIE BERERBR|—/NEF)A Handler RF=4£ET X
—/NE%,

XEELERG , drain in flight EEANEREHRA Responseltem |, IRAAIRFE A History, 4ME
run turn &%l needs follow up=true f5 , ~NEEFIA Step , MEEHIHEIL StepContext , BREE
22404 Tool Call # Tool Result {4 History &2 F— X Xkt

FIEHATPAS sidEiL Python BOO5ED -

async def run_agent step(session: Session) -> bool:
step = await session.capture_step context()
prompt = build prompt(
history=session.history.for prompt(),
tools=step.tool router.model visible specs,

)

ordered calls: list[Awaitable[ToolResult]] = []
needs follow up = False
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async for event in model.stream(prompt):
if isinstance(event, OutputItemDone):
await session.history.append(event.item)
call = step.tool router.try parse(event.item)
if call is not None:
ordered calls.append(
step.tool runtime.execute(call, session.cancel token)

)
needs follow up = True

for result in await _in call order(ordered calls):
await session.history.append(result.to_response item())

return needs follow up

XA EIE T RmEH. Hooks, MLKEINAEERNLE , BREBT=ANEE : FHR— Step K
AN Registry , AR T4ERIA History , THRLARRIE T —RIETY SRR A,

| VR T R4 ST e e A — 2
“GSIRPIT R E— N EBREMHAEHER R, TR THRES TR

113 L oh
BRENARNERETAR BB &K Deferred, Hidden , k% Code Mode/Feature Gate f&jH

FERIA 7 T B4 {832 R unsupported VAR AKEA|H Step , Namespace 2 &HULAC Registry

SUEEMEIILA Fatal ToolPayload & Function ¥/2 Custom , Handler {§ matches kind B&H—
VA RFAEPRITRIE IS (E PreToolUse Hook. Exec Policy. TEHtIET S Reviewer 25E

APt R ELE Permission Profile 2 &R HIHEIZZML , Sandbox B EBIEMER

Wt RIRB TS FARER TRARBAFFEK , FHLREEH denied-read 2B AHLET

4R [E process id {BILIRHAG HRRMTEE , BT write stdin ZREESEITHIN

BIANFHITLARLETRAFLI PITIHAT , 1B FuturesOrdered IRARIMFAAT
Patch #%3h B #ri% A% wilt Key RERNEEIRERIZSEFERZ
R EZF N d St XoOF4 FRR, BRSO AN E T e

MR HERIECNVIE tool name . namespace . call id . Step/Turn ID, % ID. B KIR.
Sandbox Type, RS BEFI[EAHE K/ INRAER—5% Trace ., Rigsk Shell XA, TLAMBRE T4E
BT EAETFEIE | WITAX o IR TELe M IR E RS HRLE”,

| TABUTERSEINER

—If1 Tool Call KFTEEDITHENT :
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FERIA] AR

- 5E# Tool Call

- [@ Step %M

- Hook 5 Handler

- 4 REE AN

- Permission Profile 5 Sandbox
- AMEOERFERIER

- 2RI, Tool Result

- History

TR

{

REFERNZOARTARE , MEN M RIALAZT : A SHITHKBR— Step , BWERRLR
BYRREK , AENRFIRIRISARA—® , SRS RERA—EHEANE,

| En%&s

e 6.1 Function Tool : 28R 22K Z1RAPH , T2 R%

TRAURISAKI

e 6.2 ToolSpec::Namespace MI&IFS Provider eS| 1%

6.3 ToolSpec::Freeform 58FENX Grammar

6.4 ToolSpec::ToolSearch HIZ FimHITIMNY

6.5 ToolSpec::WebSearch [ Hosted Tool %K

6.6 ToolName, Namespace F14#RIHZSHLN)

6.7 Direct, Deferred, DirectModelOnly 5 Hidden Exposure
6.8 build tool specs and registry RITEEICE
6.9 Feature, #RIVAES]. MNRIESIK LR T

6.10 [@— Step B Model-visible Specs 5 Runtime Registry
6.11 ToolRouter /EXHE Responseltem 4>k ToolCall

6.12 Function, Custom. ToolSearch =## ToolPayload
6.13 CoreToolRuntime 5i& FH ToolExecutor 32%4]
6.14 PreToolUse/PostToolUse Hook S Atk E

6.15 Tool Start/Finish Event, Telemetry &5 Dispatch Trace
6.16 FHMTT AN, IMFRIFMALETS

6.17 ToolOutput £!] Responselnputitem fR4mhS

6.18 it Token 7. Head,/Tail F¥T-51E N

6.19 HUJH. Aborted Output 1 Call/Output ECXt
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Shell 5#f2T

H

e 6.20 shell command MFEFRIARFIArSEERIE X
6.21 Shell ¥ figtT. &% Shell 5FEER

6.22 ShellCommandHandler e, BT
6.23 Shell Runtime [ Sandbox %% S5FHEER
6.24 Zsh Fork Backend f4&E S B4

6.25

exec_command FKHIA. yield time # session ID

6.26 Unified Exec ProcessManager fIFE7F 3R
6.27 FHF2/25h. stdout/stderr FHEELF HeadTailBuffer
6.28 thSH X Yield, FattSRESEH

6.29

write stdin B\, THW\MMETE XA

6.30 Unified Exec f#EET. BUBFISFERIYL
6.31 User Shell Command J{+AARLTTHEEY Tool Call

Apply Patch

e 6.32 Apply Patch Freeform Tool Spec #1 Lark Grammar
6.33 Patch 34N Add. Update. Delete 5 Move i&j%
6.34 Parser JEFERE{: Hunk, _EFXHSCHFRME

6.35 iAo, LXK RMFSHEZENR

6.36 ApplyPatchHandler FIRHE A E NI TIRIZ

6.37 Shell F apply_patch #4HIRAISEEE

6.38 Patch (XX HFEAIRFF. KBRFHEMEERIRE
6.39 TumnDiffTracker /EFEIZ R BNFFAE R Turn Diff
6.40 Apply Patch A S ¥ S Fe 4+

B

WTRIFIZZE TR

e 6.41 view image WIFMEIHIZENSE/{GHNAR
6.42 JR[& Detail 881, RFIRHIFIET AT

6.43
6.44
6.45
6.46
6.47
6.48
6.49
6.50

update plan HMRELAIZES Event BHT

request user input FIFEZ73%E. [Al@ Schema 121588
request permissions FIARIESK. MEAFN TurnContext S HT
wait for environment HIHZEEEhER

clock.curr_time MR EHRESE)R SIS OLE]

sleep HIEHFNETE)TLE R

new context /EFfiAFT ETXEO

get context remaining /E#FiEHX Token Budget
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Tool Search, Code Mode 53 BT A

6.51 Deferred Tool ¥ Searchinfo FN3ER & &

6.52 tool search KEMILAC, SKIFELAFNIR BRI
6.53 Tool Search Result JEAfH N\ T — /K ARENER

6.54 Code Mode 2L T AMEES

6.55 Code Mode Execute f{] JavaScript Cell 4= %5 & HA

6.56 Code Mode Nested Tool f14 FRALE (AN 13

6.57 Code Mode Wait ] Cell &%, EUHSER

6.58 Code Mode 5 DirectModelOnly/Excluded Namespace
6.59 Dynamic Function/Namespace Tool fjEMAIHIT

6.60 Extension ToolContributor £l Core Runtime Adapter
6.61 Hosted Web Search 5 Standalone web.run B3R
6.62 Image Generation Extension [RIBENFIMK 4%

MCP S¥ff+ LR

* 6.63 MCP Server T HEBR. wATREMBALHREE
6.64 MCP Function Call (IS ¥igAT. HiLAHIT

6.65 MCP 48RP A, Blf. RIREMERRED

6.66 MCP i &l#r. FERF{ZEF0 Hook Payload

6.67 list mcp resources M9 THN Server idjE

6.68 list mcp resource templates HIHEIRER

6.69 read mcp resource [ URI IEEFINA EH#R

6.70 list available plugins to install HMEIERIR
6.71 request plugin install @tHE. ZTIEFEERIFT

T RESRGILF

e 6.72 Permission Profile \ECEZ! TurnContext HIfi#AT
6.73 Approval Policy fi] Never, OnRequest FIFHZRIE X
6.74 Exec Policy /EFHi#ATar & MR AR FHTZALR
6.75 Guardian &K, K& Prompt S5%IE
6.76 SandboxPolicy, SandboxType S5 {Ta815%4F
6.77 macOS Seatbelt Profile fKISCAFIRYZE KN
6.78 Linux Landlock, Seccomp 54 i 45 %5 8]
6.79 Windows Sandbox Token, ACL FI#FZ[R I
6.80 Network Proxy, 184 Bt Az THAR & AL
6.81 Sandbox Denied HJIR%I, FERFIEIR
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o 6.82 Wil KW, IHFAM Hook & BREFI{E(TA

| FEfeRpgis

e ToolExecutor 5 ToolExposure

e ToolRouter T B AT SHE

o THAAMES Registry HIFRFLLI

e ToolRegistry i) Hooks 5445 fE#A

e ToolOrchestrator e, HaFIFEK
e Unified Exec Process Manager

e Apply Patch Handler
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https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/tools/src/tool_executor.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/tools/router.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/tools/spec_plan.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/tools/registry.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/tools/orchestrator.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/unified_exec/process_manager.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/tools/handlers/apply_patch.rs

FTE A—1 Agent Bll—3/)\BA

% Agent T B W[E—2% Tool Router # A\ Runtime , {BEEF=ARKBEWERARNR T HIE 4. SHFRakMLE iR
£ 1 spawn agent BIEKAE—/ERKRE , ME—5KHH Codex Thread,
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FAk.
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/root/research
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AgentPath , JHE T REMATIRIE , BILRMERITLA B R Thread, Spawn ELARBTTE HE1Z , P FF
AR E=ARERAF TR,

SessionSource: :SubAgent (ThreadSpawn) RIFEXZARE NF Session : & Thread ID, JRAERE.
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async def spawn agent(request: SpawnRequest) -> AgentHandle:
check execution capacity(request.parent)
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async with residency.reserve() as resident slot:
async with registry.reserve(request.task name) as agent slot:

child config = inherit runtime config(request.parent)
history = await build child history(request.fork turns)
child = await thread manager.create thread(

config=child config,

history=history,

source=request.thread spawn source,

agent control=shared agent control,

)

agent_slot.commit(child.thread id)
resident slot.commit(child.thread id)
try:
await graph.upsert(request.parent.thread id, child.thread id, "open")
except GraphStoreError as error:
log_warning(error)
await child.mailbox.send(request.initial task, trigger_ turn=True)
return AgentHandle(child.thread id, agent slot.agent path)
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e 8.23 WorldState Full/Patch EZikE
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e 8.24 N5E# Turn F1 Prompt-only Call/Output &5

e 8.25 Compact Checkpoint i) Replacement History

e 8.26 Local/Remote Compact fEIkEEN _FHESR

e 8.27 Legacy Rollback Marker fiE IN=E R

e 8.28 Copied Fork HJ71 5 ffEFNFT SessionMeta

e 8.29 Reference-backed Fork BIHRLERITSR

e 8.30 Rollout Lineage fItH5eBHERMBIFRZH

e 8.31 Archive, Delete S5#3| s

e 8.32 State DB & Thread, Goal, Memory 1 Log HIERT
e 8.33 AgentGraphStore Yk &5 Thread History 1% & FTIME
o 8.34 fAtmNEE - R TH, BEMEZS TS T4

| £ TBERFERIEMG T MR T

— %% Thread 1=478F , 2 FIREE|JLFRRE

2R REFTA FEEE AR ERAUE

Context History WHTERAIERIM Responseltem T E R E K &, RBEETIEITHH Session

Rollout L FFR KRR TN B T Resume, Fork, 2, AT ERBEE
RolloutItem Rollback, 2T

ThreadStore IR, IBAN. RIFT. EER. JR4E Core Runtime EEAR , AEE—FHER
Thread B3O

SQLite State / Thread 33k, TUE. cwd. Git (5E. k. #ER. AR B HATHBIEREE , History

History Projection Turn/Item Z3| B Projection AJE

AgentGraphStore parent thread id - % Agent k2. RXF Agent FrFMUER

child thread id /& Open/Closed
Event Stream W ARBE%[ET Rollout, #HEIFIRE HOMBINE, FHEKR, EEMAEREGHE

MEMGRRNEAE Pl , BXE LR LEBARFEI L TXH—HE5>. Rollout MEREER , R
X B
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1B1THY : PR RIHK

Context History
LHTEELA] DL s

Session

Event Stream
C e

(R B EFHA L

v
FAWER  HRGE A RAR S S

LiveThread ThreadStore
SEHE AsEelE, B, . Ik
VERNE N\ A IR LS i .
AgentGraphStore
4F3h Open / Closed
Policy it /aian / /

Resume Eji

\

metadata, list, search page. read. fork boundary

ZAHh7Z4E : LocalThreadStore / SQLite SCEY,

SQLite State
FR, BR. RRTE

WA FERATERBE—>
/
Rollout JSONL
HMILEREE
\

MRS Z JGiks—

SQLite History Projection
Paginated Turn / Item 35|

& 8-1 : Rollout JSONL {RFHISEEAICE ; SQLite RIHET EVAMIITTEIEH Paginated [T ; AgentGraphStore R{R7F

RFHFN B P I B S SR 22 Rollout,

BOKEIWAER T At ABIREF ER—1TH Rollout E—1TARRFREIE. A& RELLIIREN BIRIA

SQLite Spawn Edges
FFA Agent #Fh

TE , BT NBE 1 RSB R ; FE A RERI AR R H SRR,

| Rollout B imERIB MM AEE

FAURWEARARE RolloutIten . EARZRAMWRIEE , UATHHGEEE

RolloutItem

— SessionMeta

— ResponseItem

— InterAgentCommunication / Metadata
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— Compacted
F— TurnContext
— WorldState
L— EventMsg

XL T 5 H B ZA[F] A8, Responseltem EEAERI HTH)JEE . Reasoning, Tool Call 1 Tool
Output ; TurnContext PRE _E—ESR Turn AERY . ECEMSZF] Realtime IR ; WorldState &
MR EEL, ; Compacted FRIRNHLEHE —MBRANEEE ; Tun Started, Complete, Aborted /D
& EventMsg NIZAH[EIEMHA,

B )\HJ , Persistence Policy £ 8B X iH1%4 B . Function Call. Tool Output, Shell Call, FZ&jHEH
Compaction HEEE R Responseltem £{RE ; AdditionalTools . CompactionTrigger iz
THHEENMARE . Event THEEARE -

e TurnStarted . TurnComplete . TurnAborted . Token Count 1 Rollback Marker &35 & 4, ;

e Paginated t£x{f ItemCompleted(TurnItem) {RIFLEEMWINE ; Legacy (R —4H|HEH ;

e X7 Delta, Reasoning Delta, #p4#it Delta, B#tiESK. Warning, Error 1. K& Begin B4 2

B {ES , AP AFE Rollout,

XEFE—NBSZBNGER : FEE{UE Rollout BFERHFARALERINAE , AEEE Event Stream
BEHEBAET WA ESE , BRSFHKENRIEEE.
Rollout £/ JSONL , B —{TR2—& W AT EIBKICK. Paginated A E N\ BRIFRBIEH ordinal , {F—

BRALAUAERFS + RS RAEEDR . REETUESER jsonl.zst ; IKEISESEN
SOIREUEREE , TEMBEGE N BYLEEE . jsonl .

| BNRF BT SRR EEE

%4 Session B — MBI E S T AL RE , EALFEHBC K Context History , X fe il I
LiveThread 3E/E4 RolloutItem A% ThreadStore ., ZHh Store XJ[E— Thread E4THE N , &
BIEZ AER , BAT4 RolloutRecorder .

RolloutRecorder & EFH —NEHE{ESEHM pending items PAF. i@ append FoHEBA ;
flush() AREFUHIIBEATRROFEE, FEMEITHNEMN Thread B0 FER G , HEIHIT
SKREREAR persist() BRMAZERUIL.

= FHRERBLAREIR A —IK -

BRAE ENX
append_items R AN RSEIC , 3FA LocalThreadStore 5Ea— X flush
persist thread B{#ERIRA Turn RA , WIEIERIKEF SessionMeta ¥,

flush_thread FHEOEHMICRBEEARE , RETIEMLFICR
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MEE—XEKXW , Recorder & EZFXHMIF. EFITHABX—X. REBRIWELEHNINEAE N
pending items M , KEHLREBRMBERNTEF , L persist | flush Y shutdown BJPAZK
gER., XEARTRAAKREER  TERIBE XN ERNITEBESR.

Paginated ¥Rz 4T JSONL M14LAK SQLite ) Turn/Item &2, XEMIIAFEEL5E -

Se5eml JSONL B FRRE
BEH SQLite Projection

KRB AICRES | (BRLLELRTNATEE NEIR. Eitt SQLite AT /5F JSONL , ZIAR Ao
45T JSONL, STTHUERS MM THEMREMZ G : REXHAEEINEAN , LiveThread FHRIE
BEH preview, BERAFEE. cwd, Git (5EMZITIEFNETE].,

SQLite State /

JSONL Rollout Projection

Context History LocalThreadStore RolloutRecorder

‘ LiveThread ‘

ecord_items(Responseltem)
append_items(ray Rolloutitem)
items)

@

Persistgr ce Policy
i

‘ Session ‘
ppend_items(thread_id, ra

record_canonical_items(items-

e -
) ON peni'ngiitems
flush()

Q—————
ﬁﬂlﬁﬁiﬁﬂu JSONL 3R

| Surailty barrier 7k
el
I N
opt [Paginated #83]
EMA JSONL #@3%#
R RWES S DB
3
(B AHRGT ISONL

,,,,,,, append TRk
) ? RAESZNEH preview|/ cwd / git FITTHIR

BRI , )TEFE) Session 5 History JH%k

‘ resume(thread_id)
oad_latest_model_context /|
load_history
alt [Paginated BF R 2KE M|
MEEBR @ 135#%) Conpacted + TurnContext
[Legacy. FE43fFEAT LR
® 1EALTER Rollout / lineage
SegsionMeta + A[E}§ Rolloutltém ‘
History, TurnContext-
. Worldglate, &1
TRER RRIGHE
FEHFTFE— Rollqut fIBMNE RS N
‘ Session ‘ Context History ‘ LiveThread ‘ LocalThreadStore RolloutRecorder JSONL Rollout S%I;iotjeecsl}g;e !

& 82 : EANMIRBIFERNTEHE. #I5E JSONL, SQLite 52 ; Yk ERIM ThreadStore SRERATE IR , MIEHFTH Session
R, SQLite RS 5RE JSONL BEERLET4,
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Tun RA LD R RS EFSRIF . EF Task Z5 R B , Runtime 5E Rl F EKICRK , BB N
TurnComplete , REBXRBF ; PHTIRIZLELTB AER ] ILE interrupted marker , B 3F X 4
TurnAborted FERIFT. EEEBEAMIHES |, & FigiEIL IEE4 {1 EE Thread FAEE MT%h
F 5 %& 1/0 FEKMK , Runtime SR ESHRBEFETM , EAESREISLXEE R FinSEH.

XA BB RGHNEIRER N HRES. Codex RIEAIZ ALK Thread B HERNTBRIIRS , AR
PERBEAREATC I R HIR R, AW, R IR AT FIER MU SERFIARI , MrIsetR/A
—BILAEAAIRE.

| Resume BE M , REMRRFIIL

HFEERE , B Mutex, Channel, Task, M&RAFHFZRINEAFEIE. Resume &R Threadld
B B H M Session , EH FTFF Rollout WIEMEBE AR , iR HFICF X 4L

reconstruct history from rollout .

ERSFRRKEJLRLER

Rollout replay

— model-visible history

— previous turn settings

— reference TurnContext

— WorldState baseline

L— context-window number and IDs

EARERILEE B Responseltem , EFEIFEMFEIHIRA Tumn 5. Rollback Marker F1&z#78]
FAf Compaction Checkpoint , BIRES[EIMFERNABTHHNGL. WorldState HEBSHFR : 7T
BRBIETELL | R4 merge patch A BEFEZELZ LNV ; I8 Compaction B |HELZ W , HiEN
EEMETTERE,

Paginated Rollout A] DL 6 &k Resume BRZEVEEAN K3, LocalThreadStore M HEEER R @I |
FREIA TR {ET UMELE

1.7 replacement history #1 window number BJA]JF CompactedItem ;

2. = EFTRESRAF Tun IFESA TurnContextItem .
MEALEFTNEE TSRS, FELAEMEREMSZREL, HMERBEAN LXHF KRR
SessionMeta , IREFERFATLLFE— ) ERES.

BURKRAEERLEWT. |H Compaction FBEHZERMSHEAS. HEFLI Rollback Marker , 3ETT
JRUERA TurnContext BT ESSA /. Tun B, B VWIR—ERIZIFFK. Legacy [ihAE E4EH) Rollout B
B ETEEI KR, XENMAENIRIAM : RBEEEHREBICRKASYEER | AL,

EEY JSONL B , BA{T JSON f@#r k MABITEFBT |, MARILEANSCHILRIATIE, XPREIES
TRIRAFMTAY , BERETHRBE  IRIAFIEMMBIFE Tool Output, Compaction Checkpoint 3,
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Turn AR | TEE N EEAR W, VAR ABER E Resume BTN , EEHE parse error FERE FHH
&2

| £RRT RARIEEAERRTHIE R A ENE

HFEATBENSIFSEAE Tool Call EE . Tool Output B K5 NHIBSZ), FEXEER T 5L [FAEA L Responses
APl , £EIR“EGA Call FEXTR. Output" KNI AT E,

Codex ¥ HHNET EEMPITARTN. ContextManager::for prompt 7FEA ARARTYH A\ BIAKHATHISE
%

e Function Call, Custom Tool Call, Local Shell Call 2% iz Tool Search fR/MERE |, A GG
AF&E ID & /X Output ;

e Function f1EEN T ARSI ARZ aborted , Tool Search 82| T E&E 4 ;

o AF Output, FAEIXSR Call HIFKJLEER S MRV N T2 ;

o AXFHEFSEMAB AR —SHEBRIFIE.

S BERIE A BIA", JB Call ¥ Item ID B , & A% Output 2B JRAEFESE UUID , E Resume
Retry R&RUTHA Prompt Cache Key ; IHFISEHH] Call ZFI1XF Item ID , RYEAT Output ID KFRELT
A, FWFMEREA R REEIRLE Rollout , IB— K EMHERE THMAXTAPITICR.

FRT IR T E 5 EH18A : Runtime £103% TurnAborted , WAERHE A interrupted guidance, Fork

EBE|—MBERTH Tumn |, A RAEFRTRGEESR , SCHBAREM Interrupted Snapshot [ iNE) 284 T4
B Call/Output BCSHREIMNESIEME | TurnAborted fRREISEY ; —EARR—EBE.

| Compact RKIBFASE , RMAER A

Context XS , Codex £ME—NE4M replacement history, Local Compact BE £ & NWEK B -
JHEFMA Summary ; Remote Compact A] PAE #:1R [B] K45 fG B4 Transcript, 3&#7 A5 , Session
ER e =14

1. F replacement history &#t24H Context History ;

2. 1B1— CompactedItem , H{R7FEAE[E replacement history FFEHELOSHH ;

3. EEERIBNHHSTE WorldState 5 TurnContext 4%,

|H Responseltem &8 M JSONL &, EZIRMAKEIREFTAH Compaction f5 , 3E K replacement
history 4 ST ML EE , RERENNEE. TE Compact BRHEIMHESE : HEAHAIELEHE
Token , BiTHENRE E4E 2 BT A £ KSR,

XMRITH A E BEAR SR N Compact BENA/N 3 2REMEE A BERTRIEEIRZE. Compact & £
XEAEHE  NEWEEE AR IR ENTTIRITM.
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| Rollback EIRMIEZLIENSE , REIHEX

Legacy thread/rollback(num_turns=N) MSRILtLRIEMAK. ©EMIALTNEEIES Tun , BRI
Rollout , iZERMSE S , SKEERNFFIC ThreadRolledBack { num turns: N } IEEERIRESHIT
TEEE, EEMING , AIBE— Marker JB/0Z! Rollout FERIHT.

Higzs NEamarskid miE N NMESKA P Tumn, 1858 User Message IR 4TS NIHEFEX MR ;
AEEECEBIA B RE Tumn ] AR . 2 i BEIC KRB EREY |, [F4E Resume FE
Marker [G15ZIMREHZIETE.

W BT App Server BAFffELEXT Paginated Thread YA thread/rollback , 3FHiZ RPC E#ric kBN
MBI, RILAEEIE Legacy Rollback 3R A ATA History Mode #FE & U8 FIBES .

FEEME , Rollback FHATLATIRE :

o NEHERMIFHRERIRFT ;

o IHEHELALIRATH Git Commit ;

o ARIEME Turn BERNMNAFTERISMDRS: ;

o RNERIEARERIMEERIITFEENER.
T AR AR T — IR RN F PSR Turn”, EIEEMAHAED , NfF A Git, k[ Patch, &#%EkE
WARZGEC RNAMEIRIE, JESTE Rollback YA TEX Undo , AJREISEI— NI BB 3. {BXX#F
MABLEKEK Agent.

| Fork IRE—ETSR , REFEEHSH

Fork .5 Compact. Rollback fRIEtRE S , EE#FMEHE Rollout ITEFHKBEHTE ; NEISE Fork 2413
— NHH) Threadld,

Legacy 2 & H=, Fork £1B4ME AR E ¥+ Rollout, Paginated ¢ Reference-backed Fork A] AR
RFE— history base , HFE HistoryPosition 1E@EFESMIE Rollout RIFRERIZR :

HistoryPosition

— thread id

— end ordinal exclusive
L— end byte offset

prepare fork X IR Thread , BT F R I F) SQLite , fiE AT Latest, ThroughTurn =%
BeforeTurn 118 , BMEZA R XN AHER ETF3C, IR[EIK PreparedFork i&FFH Store EIRHIRTR
B , f£ Thread B3| BA1S A 2 BBE LR sh 45 ks .

F Rollout RE BT ARG E | T ThreadStore 7% lineage PHEEARLATEF FIbE ., XHEAFEE
HENDTEH— RIS, EKRERGAR Thread A5 R 2 — A JHSISCHF « Store AR
E3 AERER.
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Compact : [fl— Thread fFHAZE S

I8N Compacted E3i0'
replacement_history = replacement_history 4¥£& e N EEEN
Summary + D |3 A/B/C e AEF

Legacy Rollback : sZ4EHHRRIE A&

.

44 Rollout &/ ThreadRolledBack B R R e TER ST | Git / SMEReERR
A-B-C-D num_turns = 2 Turn o A | M RIER
- |RigRANERES

Pl

Fork : AU Hi Thread S

IR SR Child Rollout A\ RT4R4kE:
HistoryPosition &% 5 #I/#74% Source {7 AE

e R EZE— cwd

/& 8-3 : Compact 5 Rollback #B{REIH Rollout ITR , ABZAERLER ; Fork NIPUARLERTZREUEEH Thread, =FHEFRIRALX
T ARSEMKEWERI B FNEIER,

% Agent Fork B F 417 Reasoning, Tool Call M|HiE{5 , FHF B FHBIES. Reference-backed
Fork fi# ‘[ 58 F77EMBE" , Context Filter fRR“MPLENBE AL F Agent” , B REELARRE.

| —&AREESIEHEE AT
FA RSB BRITIRABERAFE |, AR LMBIERE

1. #fpA Threadld, History Mode , PAR HRTER{IFA Live Writer ;

2. HEIXNY .jsonl B .jsonl.zst , F&EHE—2% SessionMeta EABETX Thread ;

A KRERITESHETHE TurnStarted -» TurnComplete/TurnAborted 15 , PLK Rollback.
Compacted, TurnContext. WorldState BIFEXFIRFF ;

4. BE R ARTFHE JSON parse error, ordinal Wik £45 /) Y1 HkR)E ;

5. L% SQLite metadata F1 history projection B B R 2% /5 ;

6. MK R e ELESK , £ F Prompt Normalize & B4 AT aborted Output Skl R 7 # L
Output ;

7. RIERMAZ TEX . Git, fRAHEMIEFERS , FAT(IALE Rollout [FIRBAR.

WA URJLAAZEREFIBT KN E RS

JSONL canonical position >= SQLite projected position

terminal event path => append terminal marker and attempt an explicit flush
every model-visible tool call => a compatible output

every model-visible output => a compatible call

rollback changes effective conversation history, not external state

referenced child durable => its ancestor prefix cannot be deleted underneath it

XUAFEREFRINERK, ENFRAREANIRF. LT WM, Prompt BMX. BIRTIEF Fork
Adn .
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| FanRiNeE T
Codex I F1Z1TEEHRIFA A FFE : Thread FWEHA , Turn IRFNERVII T B |, BHEERERAR -

¥ , Rollout 2R AERHIE L BEIFHFEZ S, Session ATRUEK , BASHFRTEAEIZESEHELE
F—EBNFE.

| sEEas

e ThreadStore #F A #0

e LiveThread S5iTiERIE

e LocalThreadStore L E NS SQLite FHFIRF
e RolloutRecorder fIBA%. Flush S5&KER

¢ Rollout Persistence Policy

e Session Rollout Ej#

e Prompt A5 Call/Output &

e Paginated Model Context [ 33

e Reference-backed Paginated Fork

81


https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/thread-store/src/store.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/thread-store/src/live_thread.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/thread-store/src/local/live_writer.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/rollout/src/recorder.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/rollout/src/policy.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/session/rollout_reconstruction.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/context_manager/normalize.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/rollout/src/model_context.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/thread-store/src/local/paginated_fork.rs

ENhE HF Python 33 Mini Codex

Mini Codex 3 Thread, Turn, &, THEKH, LR M Rollout EFHE M — N FIEITHRHF K
W, (& E2Z AR E224A] PUE I ARBFIU B HEENIE

BRAEE—M AR [E function call HBUTEREUHIERMA | TEEZMNMZ1TH R : TR BT
Ja, FRXEHERBRNH M ; TREREXMHREZ WA , HASF] Handler EBMAR—3 ; 2
3L1E Call 5 Result Z [AIBY , YR8 R/ ERFE ARG 7L Prompt ; Interrupt E3EES |, [ERE{RIEAR S RIBS Y E|
Completed #0 Aborted,

BEEMW B T examples/mini-codex . & {F f Python 3.12 . asyncio . dataclass .
Protocol . httpx. JSONL, pytest #1 mypy strict ; K #AER SDK, BRIAERAD 27 KT LS
% , RB RN & E OPENAI API KEY &5 MINI CODEX LIVE MODEL B , 4P E 32 Responses
smoke test A4151T. BRAEEZ] Codex i =mmAAE | TR 1L CBEMA R AT HITHT S .

| seflEsamng e R

YHIHCFIR R SRR 3FE . BEHEHRA—ANESNE Thread, —A> Thread F& )% REEIZ1T—4 Tum
{B—A Tumn ] RAVBE ZRIETIREFEFRZ X TARIT. EREBATEEN !

e Op - Session - Event X [EtMX ;

o £&FEHAARREIM TurnContext 5 StepContext ;

e I ModelEvent FI5c# Responseltem ;

e )= Prompt, History 5zh& World State ;

o [R—/AMREBF=Hf4 ToolSpec #1 ToolRouter ;

e Shell, 3F4H4E Unified Exec 1 Add/Update/Delete Patch Grammar ;

e Exec Policy, Approval, A& ITHEF Tool Hook ;

e £ FH JSONL Writer Task. Interrupt., Resume. Compact. Rollback #01%& %= Fork ;

e E 5L Responses/SSE Adapter, HIEIMIEE . &/ MCP B3RS Agent Mailbox 5]

{PESTI TUL, App Server. Provider BE 11T, WebSocket, TEE MCP & ANE/ ERINY . EIFK
F Agent Session fH, TFAEPITHIE, SQLite 5. N Lineage BT ARGV, XEK MCP
RBEENE Tool Catalog/Call &AL , AgentPool REZH1H. BEF Mailbox ; REEIEE1MENTE
MCP Client 5% Agent Runtime,

FHERRBIMER!, WorkspacePolicy BEFRLE Apply Patch {EF ../ B THX , haFR%! Shell
B cwd , {BEIJCABRLE python -c | gmiFsssiHAthd S BITHR LIEXSMOTHRMLE ., NAZEK
REERBRBRMERL , N STEEARREK 0S HKiDF.
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| ‘Bsstsgk ki

MBI BIEMAEEEEH— Agent 28, MEIRINY, 12178, £TF3. #8, TH,
Ko

src/mini_codex/
— protocol.py

F— runtime/ Session, Thread. Turn/Step. EUH. Agent Mailbox
|— context/ Prompt. History. World State
F— models/ Protocol. Responses/SSE. Accumulator, %H|[E|jk

— execution/ AR, $FEUHFES Sandbox Adapter
F— policy/ Workspace, Exec Policy 5 Approval
— persistence/ Writer Task. JSONL. Resume/Fork
L— cli.py

#
#
#
— tools/ # Plan/Router. Shell, Unified Exec. Patch. Hook. MCP
#
#
#

REEFFFA AL

Runtime ~AE3#ES A\ OpenAl. Anthropic Bt {th SDK., & R{&#i— ModelClient Protocol, L E
A BEENLRTERNSE Y IEXMEHEE  MEFEW—XABEN
ToolInvocationContext . XFEMIAR]ABHAFIERCS , RINRBETRIBLTHTEIE.

CLI/ Test Adapter

Userlnput / Interrupt
Delta / Completed / Aborted

AgentThread
submit Op / consume Event

J Gi—RIERME

Session

ToolRouter ‘Workspace Check Local Execution
[ A . Shell / ApplyPatch . .
A~ Snapshot oval nvironmen
FER i P

R, TES Tumn, A&

| /

\  EBMETHET—Step |
Turn Loop
— Turn F{EFRZ A Step .
_ - // g T~
Ve / Y D
/ [ YRR BRI Step AR
WorldStateBuilder [
TR
PromptCompiler ModelClient ResponseAccumulator
History + ToolSpec Asynclterator 5t# Responseltem

ToolPlanner L~
544 Registry Snapshot

~_ -

~ _—
model_view / append Item 5 Turn A5 <@ﬁ ToolCall ?

S
'

TunCompleted
HIF— R

J

PSR RART

JSONL Rollout Resume replay-a HistoryManager
BRI+ fsyne il Prompt-only BERHEE

& 9-1 : Turn Loop Zi%HF(y ; REKIBIESAREKEAER , Z6KBE—LHENER , REKERTEHARER.

ToolPlan {#l4&-5 Router k& [E)—RHEE,
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P2 AIFE=FIERE : Session BZ > Tum 777 , Step RIBRIRF—IKAEELRAE , JSONL R7E
SRR R TR, IRIBEX=NNERE , IMERIF. s TAFMKE A=A IE#RE R,

| Op #0 Event £ Runtime RFEE
AN AR E L =/MERE -

@dataclass(frozen=True, slots=True)
class UserInputOp:
text: str

@dataclass(frozen=True, slots=True)
class InterruptOp:
pass

@dataclass(frozen=True, slots=True)
class ShutdownOp:
pass

HE XY B E M TN RE © TurnStarted . TextDelta . ItemCompleted .
TurnCompleted . TurnAborted 5 RuntimeErrorEvent , £ AgentEvent #BT submission

D, WHAATLIEEHRREFEXIZAL.

Session NEMEAPMANBEZNIAK 32 0 asyncio.Queue . MIAFAFIRE Session TEHIETE , it
FAZIER CLI sl sliERLaR/HER . BRI RBHERERM « ARE PG IBREHKIE , £F7E4E
put() A%ERF , REAASTREK. RNOREE —R/NMEREDIIFEHITEH . AR Runtime
KA XS R R E.

FREAZEEE await TE Turn , MREIE Turn G RTES) Task, XEEE NEELARLZE M A BAFIELE
InterruptOp FREBERUHES. B NMAFHAEZEDE Tun Z1THLSSEEESEH , B—IRAEEF
HERAZ A Turn , WARNIEE R steer,

XERE—MEIMEEK =S VA TTAELE submit(UserInputOp) S XIZ4F idle, INERR
FIEHEREIER idle , ZEZTEEEE| E— Tum BTF“sSA”, SKELREGZE R P8 ARG 75
f% idle , RBATSAY EAEINRE.

| =4 Tum AHATREEL A Step

Tumn B —IXAFPEKRATRHNTELERT ; Step EHP—RERXHELAMEMANTALE. B
F PR IREBCE AR -

@dataclass(frozen=True, slots=True)

class TurnContext:

id: str
base instructions: str
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cancellation: CancellationToken

@dataclass(frozen=True, slots=True)
class StepContext:

id: str

turn_id: str

sequence: int

world state: WorldState

TREIE4 FELE Token 7E4 8T Turn (R{RIF—3K. World State NFEE X RHEEFIE FiHR. S—R 2
THEXRXHL ; R HEEREEW, , HIBN—% Developer Message , FAEMIEERIE KRBT RIHT

Rollout,

B2 B KRAEX884TR. {BiX Step 1 B4 Apply Patch 4132 notes.txt : Step 2 TNEELRL{FE R Turn
%ﬂL‘HTEﬂIESC#F} B, MARERFRIFIE notes. txt JdtH Prompt, B 77 Codex ] World State
WEERIR., PMEEN., TEHESFSX , FAPTRERBIILEE Patch ; Mini Codex R R E5 il FTES
M., RERTEXRIL.

Turn Loop AIAZ/ AT AR AL T 4544 -

for sequence in range(1l, max_steps per turn + 1):
cancellation.raise if cancelled()
step = await capture step(turn, sequence)
tool plan = tool planner.plan()
request = compile prompt(turn, step, history.model view(), tool plan.specs)
response = await collect model stream(request)
await record _and flush(response.items)

if not response.tool calls:
await complete turn()
return

results = await tool plan.router.dispatch(response.tool calls, invocation context)
await record and flush(results)

max_steps per turn BAR 12, ELE—MAAREKABR RN S EZTELLE Tum jJORER, @i
PRI A2 1E , TRFAKRBEEEFF AL TurnAborted

| AR RAEE Y I RTT

ModelClient RAIEIR[E|—/NFHEHEN R

class ModelClient(Protocol):
def stream(
self,
request: ModelRequest,
cancellation: CancellationToken,
) -> AsyncIterator[ModelEvent]:
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ModelEvent M 3EX A Delta, 5T# Assistant Message. 5t # Tool Call #1 ModelCompleted .

TextDelta —ZI5% Session FAJAME AL R Fin , (BEASZERE B History, ResponseAccumulator
B oitem R B INM IR F AR TE Responseltem , FIAWE] ModelCompleted J§ 4 ftiF
finish() . NRIEFMETAIRCHTEITT | FEIMN A SR — D AR L,

XEHBER RS =1H%EAE : Ul Z{KIER Delta , Tool Router ELEMTTEER Call , F— & Prompt 0
Resume EFEEMTTE Item, B 77 Codex FIZHF——RE& M ResponseAccumulator ZEHY ; %
AT A ATEMARHTN active item ZRRAF . Python RAIEE( Tt , BEATIEIHGARERS N
R, REFEHE 7 Rust HFAE—X%.

DemoModelClient I 2B IA B X EH . F_MEE LM ResponsesModelClient : BB
Message . Function Call/Output 5 ToolSpec 4g i¥ B, E 3% POST /vl/responses payload ;
HttpxResponsesTransport faiRIAUE. HTTP status. typed SSE F1EXJE. Runtime [EBE RS A
httpx 2589, 5375 Recording 5 Replay Adapter FVEKIELEE BHEEHFF1.

OpenAl B 77 X A4 E 5K Responses iK% &% typed SSE event i) type 733 , XARE D4 H
response.output text.delta . response.completed 5 error , R¥RKESE I arguments
delta/done ; Mini [5EZEML 54 F0 UTF-8/SSE chunk JMi{AE 9.6. 9.7 BFF.

| ToolPlan A/REIR LA EVRERU T A FI HIEPUTIHA’

T B Registry 7% Handler BHT , FF4 85— RO BC generation, &k Step FF44RT , Planner R ER—&%
TRER

def plan(self) -> ToolPlan:
snapshot = self. registry.snapshot()
return ToolPlan(
generation=snapshot.generation,
specs=tuple(handler.spec for handler in snapshot.handlers.values()),
router=ToolRouter(snapshot.handlers),

BREEM ToolSpec , FHEAVIR [A] [FH A% R Registry & Handler , fiaL IR R ZEH : #28R(HS%K
E X AE/ Call , Runtime ZDF#T Handler $147. Mini Codex MM & HUE FEE R XAFHAR) Bk [F] &
Handler , 7S 2487 Step {AE|H Router 4% |, "F— Step A FZIHT generation,

Router {2 FUK Call #F74ER call id M Result, KEXNTH. &HLIELE, ¥R, PUITHRE
1 BEUHERER is error=True M) ToolResult k4% , MAELL Call NASRHFRT, TEXBAET
Runtime kI : #BVE WAMEER G , MU REBRSIEER F—&KiK1Z.
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CLI / Test Adapter JSONL Rollout

Session ‘ ’ Context ‘ ’ ModelClient ‘ ’ ToolRouter \ ’ APpIOvall

ToolPlanner Environment
l submit(UserinputOp)

Turn$tarted + User Message + flush

Step 1 : #EE—HRIBFHMENAE-SHIT Router

capture WorldState +
ToolPlan(generation=1)

StepContext + ToolSpec +
Router snapshot
- S @

‘ stream(complled prompt)
TextDelta / ToolGall / Completed '
TextDelta
DTt
Responseltem + flush
dispatch ToolCall with Step 1 roliter
Workspace check + approva
+ execute
ToolExecution
o SRR o
B paired ToolResult .
+ ToolResult + flush
Step 2 : EFFIMCAFHEFALE Registry
capture WorldState +
ToolPlan(generation=2)
ew StepContext + new pI%
stream(history includes ToolResult)
TextDelta + AssistantMessage + Completed '
TextDelta
Dt
I Responseltem + TurnCompleted 4 flush
alt [ER5ER]
TurnCompleted (14%F—
| JurnComy pleted (ffi4f—) 0
[EESRF S Interrupt (BRIEETTR) |
" InterruptOp
CancellatignToken.ca-
ngl()

FARAT Call &% aborted Result

TurnAborted + flush

TurnAborted (&I
Completed)

CLI/ Test Adapter

Context + Approval +
’ Session ‘ ’ ToolPlanner ‘ ’ ModelClient ‘ ’ ToolRouter \ ’ Environment

JSONL Rollout

] 9-2 : Tool Call Z5RE—HEARRURKAE | BOXY Result A FFIAE 10 | XAWBRNAAE Pk, B STRMTHAL
Bk,

XRS5 ZIRARENESK MR B A Tool Result , H{FEHFE FAUE R B EREX A HE A K EsK TR 0
“BEEK , BEREEBEN. MRAFT R 1/0 48 Call, Result #1 TurnCompleted £ 2pHEZIR /G —I%
BN , Resume FtTTIAAERBFIRTHE =

| shell, Patch, it 5HATHIR

Shell #32 argv $4H , MAZLL Runtime 5P — % Shell FHF&, BALRIUESENA cwd , BH Exec
Policy 7= 4 allow/prompt/forbid ; 2 & prompt A 3& K Approval , & J§ & %4 7] & #
ExecutionEnvironment, HITHIERTHEE . PMEREUH. kill/reap 0 stdout/stderr &H¥T.
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Apply Patch ILIEfEAT *** Begin Patch / *** End Patch , 3% 3 Add. Update hunk
Delete, Parser 44 Af Operation , Planner Bf#HTEH) workspace %12, fFIEM-SME— context ; FTH
BAEHL X ThILR Approval g , 7 stage IGEFSCHEF commit, Mini AARZIFEH Grammar [
Move. End of File. F&#\ shell #BXF] streaming preview ; 4 os.replace AREEXHES.

Unified Exec EK 3 F27F 1 E ProcessManager, exec command B X yield JR[@] session id , J§4%
write stdin AIEMASIEIEERL ; EFIRE . timeout 1 Interrupt ZBAZMF5 R Registry FHiEIE
reader/watcher Task, 9.10 B3R5 HMRSAHLA stdin UK.

Bt 2 Protocol , AEBEWAELEFTH input() ., CLI{EM InteractiveApproval , JMiKaTBAIEN
AlwaysApprove 3 AlwaysDeny ., BEHtFELESTEAR ToolResult , 20

shell command rejected by approval policy

BEVR W MENERBRKE., BHRIEEE TR Ul MAEEER , TR XETRBRU AR S EE ]
17, R, HHEOARRERRS  ERAFRRICE , RENXXHAS. MEMERRSNHEERITH
BIRIERG R M.

| Interrupt AIRUHREI—MATS
HUE Token NEB{ER asyncio.Event , #EEVERACZS. PITHRIEFN Tool Router FEC HNEFFRAE
E ; Session WF| Interrupt EREBXANHZEUBRE , NISMBEHDHE— M EHETREIZ.

KB _runowned turn ZE—WEF  EFHAITTEBE KX —A TurnCompleted ; 3 %K
TurnCancelled BF5EIBANIFRIFT turn aborted , BAZE— TurnAborted ; HLFHHE RKEFRE
4 JatA Aborted WER, finally RANEIZ B (TR 12 SRR S TB NN EE .

Tool Router 8 — & FERAZE : [—ilt Call & , BUBALEBIEHITH Call (REBESK Result , &3k
1TH Call £ R aborted Result, [#/REVJHEZRELE _EHLE |, Turn 3E Aborted, XAEFERY AT W, 50 1)
Call/Result Z5M{N&TL , B Pinth A& REEWE] Completed,

BB R BEMRIE Runtime ME“RNBEF". HFHE., WEBERSHINBRECETTAERER
TurnAborted AEBEIHEHE(]. FTEAERBRE , TAARS NI EESSAMEIRIE.

| JSONL {RTFIESL , RR7F Python X%

Rollout it 5% session meta ., 5t # Item . Turn Started . Completed . Aborted . Compacted #
RolledBack Checkpoint, B {R7F Queue, Task, XFAMMEIEALZER, flush() 3E immutable
batch 3243 % F Writer Task ; File Sink B 4T flush/fsync 3FI&[E] confirmed count, %5 k TR ,
PrefixwWriteError REHACERIAR , pending RERMHARRHE T —IXER.

—E s/ NAEBRIT
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{"type":"session meta","version":1,"thread id":"thread demo"}

{"type":"turn_started","turn _id":"turn ...","submission id":"submission ..."}
{"type":"item", "item":

{"id":"item user","type":"message","role":"user","content":"...","turn_id":"turn_..."}}
{"type":"item", "item":

{"id":"item call","type":"tool call","call id":"call ...","name":"shell","arguments":
{},"turn_id":"turn_..."}}

{"type":"item", "item":

{"id":"item result", "type":"tool result","call id":"call ...","output":"...","is error":
false,"turn_id":"turn_..."}}
{"type":"turn_completed","turn id":"turn ...","final message":"..."}

Resume JIFFEEGX L ER |, 1B Compacted % RolledBack B replacement history Z# Ut EIA S ;
HEA TumnStarted BISUFLERMNEBILALALS , #IR[E incomplete turn_id . H4TIK JSON £4IT%K
¥ Bt |, XIRSFKBEENR BN |, BABERIEE TR,

MR AR A LELE Tool Call EAJ5. Result EAF], HistoryManager.model view() &7Et&BV#Hi A\
A I AFETE ID ) aborted Result ; L Result RIMIZEI A, R4 Rollout AEME |, kB
BREALHERESRTEPIT. Fa5E ID IR Item ID JBiT UUIDVS JR4 |, £k Resume Ak AF
Prompt FEIK,

Compact #5%—B A LHEMFEREBHERILA F Turn ; Rollback & User Message 11 R #fkaxIL N
AN Turn ; BIEEBIE replacement history 5 A\ checkpoint, Fork 3B4 BTG AR EHIE—NH Thread 1§
JSONL, X=/SRILEAREE G oS5 , BEXEEAXMFMESIHE. Window/WorldState
H#  Ordinal, E4EHE. SQLite & 528k Reference-backed Lineage,

RMEARAT fsync() , YRR AR TBHERE RS, EAEEMBATRITINEXN delimiter ,
{BIR BB fsync, batch checksum, 3 writer lock , EANTFFE JSONL SHMAFMELZ AKES. X
BIIFRE confirmed prefix, B SERE L , FEVMEEREBIHRLESTTH.

| FBMRIERA e 24 2R

MBIA 27 MECABLINAM 1 7 opt-in ASARRIMGE, ENARREHBHYEER , MEF <
ERRRBNALE

W37 5% TER I AR

$ER AR EAF idle ERFEM Tum RAE , FEREE—REBTH idle RKE

Function Tool Zk#& = type/name/description/strict/parameters 5 Responses Z5#—2
Function Tool PNERITEHRE output schema ARKRBEBE LA |, Deferred FMCiRTHARE
AR Delta, =% ltem. t41F—/ Completed I HITF

THERSXH LSt Result 755 ZESKATEH History

Registry VR W AT Step B Spec 5 Router B , T— Step A FH

Patch BT FIREFEE IR World State
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M35 FR R AALZAR

Wt IR APATRIER , NAERARELA] LR Result

A EE ./ R TEANRERR S TAEX

N5EE Turn Resume REWENR |, R1E Prompt BIAS¥MESE aborted Result
Compact 5 Fork checkpoint EREHT Thread {FRE WA S

Interrupt EUBEREFHERB— Aborted &

SSE chunk 5 typed event UTF-8/frame 11 . $52F4F0 completed gate

Unified Exec R yield, stdin X5 timeout kill/reap 5 Registry j51H
Patch 21X FEIFFRERASILATE Add 1R AT &

Exec Policy 5 Hook longest prefix, £¥HE. £ AHISHREE

Writer fault injection EormA e RERRMIARLE

Rollback replacement checkpoint ZE {52! IFAfRTZR

MCP Catalog — server fERIR generation FE{KE R

Agent Mailbox capacity ¥B2f£, final 400 bounded backpressure
Model record/replay R A request fingerprint —& 4 [A]7i%

£ examples/mini-codex FIE1T :

uv sync --extra dev

uv run pytest -q

uv run mypy src

uv run python benchmarks/runtime_baseline.py

WHTIZE R E 27 passed, 1 skipped ; mypy strict X src/mini_codex "F 46 /> Python 4 TciR4s
20 REBLE Turn A EEART (I 14.46 ms, P95 #] 19.06 ms ; XA 2 2026-08-03 Y4 Hitl 28 54]
WUNHE , 288 SLA, A ABshBE&E

uv run mini-codex \
--workspace ./demo-workspace \
--rollout ./demo-rollout.jsonl

EBEABEBLER[EZ ; shell python -c “"print('hello’)" 43E Shell Tool ; THKGSEMRE
& Patch Grammar B2 3014 :

patch *** Begin Patch\n*** Add File: a.txt\n+hello\n*** End Patch

CLI fRATE BN A MRS dn 4 , BIiEsh Turn AN /interrupt ; /wait FASRERF
Runtime [B]2ZS K], Shell 1 Patch BIAZK KA [a)ftAE , /compact $#%E . /rollback 1 5 /quit
SRR EAE. BIRA AN R
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| Mini Codex {REBHIZEAERLA

Mini Codex FIfXRE &/ NTE 7 Codex , {BIZHIE Agent B —TCIR while True . SRILREH
A2 Rust 804 | MR JLET RUTFEIE A Coding Agent HIFRH]

. & i@t Op/Event 5KHA Runtime T, NEIERYIERIEL ;
. Turn NESERCE M Step KNSR MNE AR EIRE ;
CIRENBRE M, TR 2O R AREIR 0 —FP IR

. TEH#RBATHRE IR B R — Step HRER ;

T4, RIMMBUHBMZELERF Call/Result BL3T ;

R BRI ERARE SGER , MKEURFFSIIE Session ;

. BRAERE . ALEHAN OS B R = EARMN T 2ALH).

~N O o A~ w N R

RIE , XANSRIMHEFRT A : ERIFIFRRHIETEE , B3 flush N 1/0 , 37 Step (RIRIEAN
TG TAE , BUBMARFENFHFAR  MEAMNN LA L ETHFANE. EMNREAR
T URMEERS , MEAKK. FRAMEEIZMHNERE.

Mini Codex 2t 7 —3EFIMTRRM MMM RF « —MHIEREE , ERNEAREETLZIRY , EM
AR ARILAELRRLT ; AREREITARUAE , EETRRRAE AR, FAMSRERITIHE®
SR SRIGEHE .

| EnZ&s

e 9.1 Python 4fug /MY : Op. Event 5 Responseltem
9.2 H& Queue, REFMFFMHEK

9.3 Session E{EF-57Esh Turn AT

9.4 TurnContext, StepContext F1 WorldState T

9.5 PromptCompiler 5 HistoryManager

9.6 ModelClient Protocol 5E 3k Responses Adapter
9.7 SSE H4f#4740 ResponseAccumulator

9.8 ToolRegistry, ToolPlan 5@ Step Router

9.9 Shell Tool (BEFE, AT, HRIHMIAGH ARMT

9.10 Unified Exec FIFFERIAFEM stdin £X5

9.11 Apply Patch Grammar, Parser 5&4£E5 A\
9.12 Approval, Exec Policy 50]%&#t Sandbox Adapter
9.13 Tool Hook, A ERAZEHHHI K AR B
9.14 JSONL Writer Task, Flush F0&fEiE N\

9.15 Resume, Call/Result (&8 5A5EE Turn

9.16 Compact. Rollback # Fork
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9.17 MCP Adapter 5Sa &L AEB=R

9.18 F Agent, Mailbox 1A=

9.19 ¥ F ! B A RN 5 3= 6 B ot

9.20 HESEME, XKAKE, FARMEFMBERL

| IRRDSSINSA

e E7 Op/Event i}

e 'BE'/7 CodexThread XX A3
e B run_turn F{EIR

e B TurnContext

e B77 StepContext

e B/ ToolRouter

e 'E'/7 Prompt History #3at,
e B77 Rollout Recorder

e fiLE Mini Codex README

e Mini Codex Session

e Mini Codex iz
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https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/protocol/src/protocol.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/codex_thread.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/session/turn.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/session/turn_context.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/session/step_context.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/tools/router.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/core/src/context_manager/normalize.rs
https://github.com/openai/codex/blob/fe01054a28fa4bd04716d9ceadb410f2443a50ce/codex-rs/rollout/src/recorder.rs

$£TE Agent Runtime HA[E#%i%t

Codex 4 =35 Python Mini Codex 2 EE/RT MR XE : —IKBTMLTAR Agent HLIBEIK
k& SRR A —8E ; BE—235M Codex B milAL . /MY BANMA .

BT A — Runtime i , FEFIMIPLES RAAMNE—REL , MLREN N FRIF/REIEHIN
UL F—ERIREER AR BB A PATIRAER.,

TRRLVE A M RTSCEVERE L4 |, MR AAITH , Mini Codex BIEIXLEES RIBEBISBE T K1k, =ZOEHRE
HABEBERX B IR ARG TRKFIRT,

| Runtime @ 5~=5HRE

Skills - MCP - hooks -

Prompt and transport
B B plugins

Predictable behavior under

& 10-1 : FOREEE AT MLA Runtime & ; SMEBEN R BESISITA, Ro{EHIT. BHERERZ Agent EHFRKE
A A A
FORERBEHAS - MAMNBHEFRHEDL  RKEFW—FHESE ; —EKFER—SURE ; 850
I, ToolSpec 54T Handler [@J& ; ToolCall 5 ToolResult 3% call_id BEXt ; &I{/ER B ST AR5 FNIFAX ;
Queue, HFEH Agent B _LIRSAE ; FHAMENITTIER I , MAZEMN Ul BEEN.
XSUERERF—MERMFANTARNEEN , RACIMERNA R =miliE , a8  BREL
B ANE A, FEFEHEMERRESEURE | KWEELE T4 , TIRFHEXNE T4,
SMNEI = EN R E KL . REEZANE PG , NFE App Server [RARR ; IRBNEE=H
TA, ~FE MCP BXRH ; APUTAREHEE , KV FEEF =AM ; REHRER ,
RRSESI A SQLite 3852 ; IRBAIKEF Agent , RFEE Residency #1 AgentGraph,

| EHIREHTRE RAg kR

— RIS R ER AT ATE A &% Prompt |, 52ICA”, B TOIAFEETLIRI & B30 Interrupt , 170i%
FIREFRINEIZMEAHTE , EAMHER PIgXBHEE RN R E.

Codex [l Op - Session - EventMsg ZEMIFEIEEIH A ISR P5FF. Session 2iESh Turn RFTHE
# | Turn X fa3git Completed, Aborted ¥l Failed Y8t AME—44 . Delta ATRMEIER X FIRmE , (HER
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B 5T Responseltem A3 A& [F 58 F0 Rollout,
ES IR E EventMsg HILER variant , MR T4 :

TEEMES AN R bas A
> AN IRSIES AT
- BEWNRSHEH RN E
- BUBERSHTE B

> &4 Turn RFE4E—MLE

ABWEFT2RL. FAERAEE ., FHAEARIR , ERREEEAEAERE. —B LR E—
KR, BESEAEEEL D run() BF RABIECKESNEBERE NAH/RELETD.

| tREBARR AR AE) — Bt

TurnContext 5 StepContext AEHE MY R EL , T EMMIEER]. TurnContext [EE AKX B FiERIHE
B cwd, WREZLIMEUHETEE ; StepContext A XARA XK FERTE HIHIK LEITX]. MCP binding 0
World State,

TEBMHfE , T— Step & MLH World State, MCP BERI# /G , T— Step TR ZH LA, B
—~ E£HIB Schema =4 ] ToolCall WAJRLRERATLE|H Step M) Router ; BRIBE LSBT EFEK
NP

R R m ] S i — R EAEHENE © IBEKRFES , M kELHER. ENRET A4
stream retry AWz EE LT AEM , Aft4 Handler AN\ 2 FHAEEIR cwd FALR.

| Prompt R4REF4) , REFHS

HEENEKFENA SN EIEEHRNEG « EAFESEEIEE , AGENTS 1555 BRIEMAIBLR | History 1%
Thread & , World State & Step A, , ToolSpec X W54 |] Router [EHRFE, Compact i< FH—4
replacement checkpoint Z#t|HEI4:.

—/NAJSEEQ PromptCompiler 554 Al RE AIVE SUIRER |, FiL HTTP/SSE 8 WebSocket Transport 1%&4% 52
oy WEYRRL. previous response . prompt cache key FF&E FFI{LER BT EMi-SMRER |, NBEIR
WRINVE 4., SR, TASAEAERZWE , 47 cache miss ; 28 HIBE M LEFRYTE

go

X&RITEN{$IZE Provider Prompt Cache th WS : MR EIZE , KHI[E AR AKE request
fingerprint , EZHTBELL R BRI R , AR ENEXIRFEHAR R KFRE,

o wl
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| ToolSpec #1 Handler & —itXIMKIPE

HETUE W, JSON Schema , Runtime 14T Handler, RIRZFRIELSF Registry FEIKREABHK , KALTR
AJAESKH Feature, MCP, Plugin, Extension ZGEFEMNE |, B B REEEIZITHTRIFT.

Codex B ToolPlan [E]BJ#4#E model visible specs #l Registry , 3F4E Router jfti#t StepContext,
Hosted TR eJgg R B1EAYH , Deferred TARBEEAER ; HENATERAENINEGNHEE , MES
NEEARM PITHIERLE A EBBETER— generation FRFREIME— 38 A S,

ToolCall # # % /g , A AW HKELT S KB . Pre Hook . Policy . Approval |
ExecutionEnvironment., i #M¥T. Post Hook 1 ToolResult 3237, FrABERR L RIVER SR ER NI
FHITHI. Post Hook AT 1CREkBARTRLLIRAE , AIANBEEREL Ba#HFE. B AR HZOEHERS
hE.

XERRSEZHEHNE Result EAKM : SMIBRHWERTTREE LKL , THERIXER call_id Result,
WENMEN FeANEMYESS , FEER AR B RINCRER MEEERLA.

I TN E—5K allow/deny 3k

I A Policy #IKTah/EXE , Approval 183k B P2 B3%A , 0S Sandbox/Network Proxy 38! B S & RN
R, ZHBARBEE I : Policy IR syscall ; LR B a4/ NCERGAR ; Sandoox AT i
BIUERD FERFERE,
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n‘o Add 0S sandbox and
approval chain

Keep the smaller design

& 10-2 : FGEMWRBRRR, FAt, £8. IMERE FinRRiR ; SEEERANEE. KBEREMRLMKE,

/INEEHEN SIEAE T S EEAT R AR argv, cwd, HIZFIMLFESK , A Permission Profile 45/)NE
5K, 3 Policy RERAAHIT/AAIR] , Approval RAIFAXANEASERE , EBENITIE AT A RS
R,

Workspace f&12%E 0] PAFRLE Patch £/ ../ |, #IBHIEART python -¢ BEITFTFLEX ST,
Mini Codex KIIEERIA Adapter BRFfadn £ T OS isolation f{] Local Adapter., iF&HB{t4 , EHIEN A
KE UELPHEEE.
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| SHFAUWRENTLAFTEEETRER

Context History BI1& T —XEE NV F{t+4 ; Rollout [ Z#HF2IR Y fF/EHERSIEE X ; ThreadStore
State DB fREAT. #ESITTEHIE ; AgentGraphStore {RIFANEE MR LA AT FEHERTII A FHATR.

ZNBRVELGREEERIZARERS , FEERE M. F5T JSONL & Flush, SQLite (&) K EH
B, EEETMEBHIRY ; FeELIRERS| REERS Rollout, Graph B\ %k MATHARBEN—5&“BE4liE
Agent” SLASEH TEEEERTN.,

XD RN BESRN - EA—B. I%. EEsIARE. BARSMELSHER. /MY Runtime
A AMRAE History + JSONL FF44 ; RES R, #R. FMEAIKE Agent FAFME TR BB INHALE.

T % IR |, Thread Rollback #RBMBBRKIERL . XHEs), SefTHREMTIRRERET
SHEREES , RBEs— I,

| % Agent E5eR—4 BB

¥ Agent BEHERR. MEMBEABEE LT, WA GHTAEENKRENES . 81T Agent [@
i SEHERRA, TARIR., HRIRERE , REHEFERNE token BEEZ.

Codex ¥ % Agent BRIFIFBEAMAE. /ESNPITAE. SN Residency FFFX AgentGraph, Agent
‘BEAIREEET LB N AT LWRE BRI ARRS. — max_agents WHESETTIE &
RXLELA R | M IiEL e 4AMEH A Spawn reservation,

ITREERTUEERNES , 8 Agent LA TAFRIEEAE. X Agent IRMREIRB TR, HREIH
MRARIE , FREE=RIZHR R BB AL,

| ¥ REEN RIS TR

Skill & L{EIRFE4S , MCP 24MBAR S 11X , Hook B4 4y EHASMIB M4 |, Plugin ERFEMOKHATT ,
Extension Contributor 218X HFENHERIEABESN . BAITAS |, BT EM KA BHFERNEER A5
— ‘SRR TIEK.

ARTEFAEIE A skill ; FEINERFFITE Schema B MCP ; 58 7E A A= i A3 s BAWT /38 i
Fl Hook ; FEN KL EBENNA Plugin; ABETE X5 H MMM BATE T X S HEEN A M2
Extension,

RA[{EHEEE N Extension AT LLARIREFEZE#EEA™ Session, RIIE , A Hook 1SR4 Tool sk DIER
) typed executor 5 ToolPlan 4858, WY REAMSE— AR RIBEMEIEIT. BEMTA. KWEE
R, AR APl Bk ERG—.
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| Mini Codex B0 5

Mini Codex HBiH 27 MBI . 1 MEEEIEAIZITH live smoke test , 46 /™ Python JRX A 1B T
mypy strict, BxRE request fingerprint sEHI[EF 20 Turn BRI,

XEGFEIFRR 2 BARATE ; Interrupt R 54— Aborted &3S ; Writer 390 BTN a RER KA B
24 ; Registry VB F A A |H ToolPlan ; HFE T4 kill/reap ; Mailbox B K E. EfJ N ERATE
MCP. ¥Y¥4& 0S sandbox, % Agent Session, KABJ[E]EEAET= SLA,

MR ERERIER

LA

-~ BNEES I

- ERIRENERE

~ WIS T RSB HMERERE
~ 5 RIR AR dr 8

MR —Em/ NI AR EBUERERSB . 5 AMEHIAZIE ToolCall {§ AW Router , ABAIRIZUEHE
KRR Python g% Rust , MEMREIREIRGEEILESR.

| NBE R RRIIRAF

SeIENL 4T, Item, Operation/Event 1 Session owner , B0 Cancellation 5 terminal-once ; f&/5E
Prompt {#m&t4miF , & request/step IKEMAIREE : B AE— ToolPlan 4 if specs/handlers , 5T
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