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1 HUTIRE
— AL

ENMMBERBABNNEMLRRE X —1 WX agent 122", ME—1 ERIIMEPRS A native agent
runtime: B Goal A—&FX1%, BITKHEL. AIPH. k&, ATHITH agent TR, FIEBEHER
WRATEN, Bit. RARMEZHITZEZA.

AR EEF 3T OpenAl, Anthropic WL %™ agent harness / eval / observability 1EZEH)EA, ZEE&SBEED
ZHESMEN, RH—NEBEWMHDIEEML. RE7 mFnETEREL.

Y BED AL T — skill Agent MVP: B Go #RE, & HTTP API, ¥ skill fiZx . eval case, command
evaluator, feedback improver FABUHEIR . XN EAMAZEHERIER, M2 AT AFHAEERREE L RZ:

Skill revision -> eval -> feedback -> improver -> next revision

ALY R’ A:
Goal -> agent run -> subagents/tools -> trace -> eval -> audit -> capability revision -> promote
- BHNXEAZ LR BHEARER, MR —MIRELESTE: SXTUHERIE. IEHE. W
AR, I FIELIRERE.
KWL E EMLINT:

B E L

Native Agent Runtime 2 — &85, BTAHIBIRIES agent iIB1TH . EEWIMNBRFIRZH] goal,

W E & agent, subagent 1 multiagent T, BEETEMR. FHm. K. artifact, FENFAHFET, FF
VT agent BENEFIR TR THEIAN,

XANTE{LFA OpenAl / Anthropic BEREE—2, BEXBMHILMNE:
* OpenAl Agents SDK B {& Python fl] agent #JZ2 T &, 352 agents, tools, handoffs, guardrails, sessions,

tracing,
* Anthropic Managed Agents B & harness, 53] agent / environment / session / events, sandbox,

permission policies, multiagent session threads,

* LangGraph #0 Microsoft Agent Framework 38iF{<Hi, &, FIHETRY workflow runtime,
* Inspect Al, promptfoo, Braintrust #1 LangSmith 5&iFJEM|, trace, dataset, experiment, 4=z IRFIR,

REMBETURENNRZE, BRA—1MERE. EAHMPEZAR. EAHEL—ES SDK B,

2ES AMNTALREREIE Chat Agent 1EZE
APREMEXRERE LRI
* IX2— native agent {EZ2,
« TELRE MR chat 5 coding, MEHIMNIIZFIHA.
« FEZHF /goal,
« EEE T FF subagent / multiagent,
- FEEREARER.
« BEENRATRESINFIHED, RUEERE,
XEARRET FRAELWRESE AFD, WRRZEP-—MEAER, TEBARKEE, EEENRYY
% B Goal,
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X ZR 518 F K10 user message, assistant response, conversation history 0 streaming text; SERIR A agent
runtime 8 10 objective, lifecycle, policy, tool permissions, event stream, artifacts, child goals, eval reports,

audit reports 1 promotion decisions,

R, IITRENFEARPTRLIRWXAR, MREERS: CUCD, IDE, FimikE. B3t TEE. &
EEE. MK TFasEENHLRS.

Et, ol AP RRE:
POST /chat

A2

POST /goals

POST /goals/{id}/events

GET /goals/{id}

GET /goals/{id}/events/stream
POST /goals/{id}/pause

POST /goals/{id}/resume

POST /goals/{id}/cancel

POST /goals/{id}/feedback

FeRYFI BT

Agent {EZRINRLL chat AR, RESIWANIREREFEE, WRE goal AR, ASBAKHREN. ME.
BR. FES. EHR. HiTHTREHT. XA BENEBMRERLFEBHZL.

3 OpenAlI Agents SDK:

FERIEFGHRA R

OpenAl Agents SDK BB 77 XX EE X A FAF 2 production-ready agentic applications F) TEE, #ZilrgE
71845 agents, tools, guardrails, handoffs, sessions, tracing, voice, realtime ¥1 MCP, EHIM{EAREFTE S

%, MEFAHT—HIEETEH agent [FiE,
3.1 A[fE A&
WL OpenAl fifi%

Agent LLM JIll instructions. tools,

handoffs, memory, guardrails,

Runner B, BH. AR, BUH. iR
RbIE,

Tools Python callable ¥t AL TR,

Handoffs

triage agent A] LAY XTIE 3244

specialist,

Agents as tools manager agent ] F specialist agent,

BREREEGI.

Guardrails input/output/tool guardrails, fifi %
tripwire A] AT,

Tracing 84 agent step, generation, tool

call, handoff f£B} trace/span,

WAMBRNEE

ATBWEE AgentSpec, {BRZARAAL.
AT, ATESMNERZR S| .

Goal Engine W7&3H runner BAZE, EX%
7= goal/run, MAREE chat,

T EWM schema-first, FFEBNMTEHH
permission policy FAEHITIER.

handoff ATMLST 4 subagent thread ¥, child
goal, MAELEEEFEA.

i&#& bounded subtask; Lk verifier,

researcher‘ summarizer,

BHiTHEA A {€ 4 semantic guardrail, {Bf#
B R WA deterministic policy £RIE.

AT B B E— KT event log FA trace
1E AR T4,
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OpenAl HI4mHEHH A 2 A A

« ik LLM B2 %HE: #ERETF instructions, tools #1 handoffs RE F—%.

- AREHEEE: BFREALED. #XRE. B, FHTES agent,
ERAFEEN: ARESES LLM &HE, EfEY. HEAMEEEEER, KEHRHETE.
XIATIEHIEFKE. Native Agent Runtime FRERINE—YIRAEERE., #EHFAIUS T planning, {8
runtime FERBFAER. RRFIBR. FESEHRFIRE LR
3.2 Handoff 0 Subagent R[X Il
OpenAl XHEHHHMBEMEREAIE:

* Agent.as_tool(): manager agent i i specialist agent, specialist 5ER{—*> bounded subtask,

L8 T

s:E‘.II]]

FH manager iC&.,
* handoff(): triage agent 8 HBI_E T3 4G specialist, specialist & F—BrEL.

FEWFAEARD B PIEX WA E R AEE:

E ERize IE{THE

Subagent as tool FESHFRFM, GlINHEXM dif G child run, BINFE, HHEH
FiR @] finding FIK”. 1€, parent fR¥FFFEEH.

Handoff thread FEL W agent BEME, HIINHEN  FIES IR session thread, ZFRFHE
REHEITNE. E%UN:=1: o)k

Parallel workers SNMMIESAIFHIT, GlINSXHES  fan-out child runs, join JAH
th. ZFIEIR. coordinator & H.

Verifier/Auditor IEE R, REXE. PAE HiE ET3CHA artifact, ARFEEE
promotion, BSURE JThRAS .

HHIF B

Multiagent FNRIZ IR IT A JLA agent ZEEEHN”, BMEARERHHE, FEMMHRE. FEHAK
218 multiagent ZITRIBAE RS T agent GIAFEN. PR, W&, #Hd schema FAFFEBR.

3.3 Guardrails ¥ HEITRBENEA

OpenAl guardrails #4304 & &4 B input, output FA tool guardrails, FRIFHE tripwire,

AIE:

XREGEHE

* input guardrail: & goal EHMN., BERMBEAR. BEINTEBRERK.
* planning guardrail: KREIHXIREREER. EERERS LT,

* tool guardrail: WETHFASHE. B’IE. R, secret. ML HFR.

* output guardrail: HRERLEFHIEH G schema, BEMIRHKIEE.

* promotion guardrail: & B IERTENFREARE R IFFHN candidate BY stable,

BERABWILHITEE BEEER T guardrail, REETHERKIE X FIE, B0 goal drift, IEREAE. MER—
. NEHAGRLK; BEEMEKMELR. @il FAMEA policy engine, sandbox, allowlist, budget 0 eval gate
H1T.
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4 Anthropic Managed Agents: 5MEBifE 2! Harness R AT
Anthropic Managed Agents HIZiTIEEZILATI BB AR . EAZEE chat API, ME— pre-built

configurable agent harness, E AT long-running tasks #0 asynchronous work,
Hizib ==
B Anthropic FE ¥ KT B BB
Agent model, system prompt, tools, MCP AgentSpec, hRZN{L B AJ#% goal 5| FH.
servers, skills,
Environment cloud sandbox I, self-hosted sandbox. RuntimeEnvironment, GFRZAHL, 2.
1LF2 sandbox.
Session 1IE1THAY agent L6, MIT—AEMEE GoalRun Bf Session, 4BZE goal. AKZSFM
%. artifact,
Events NAS agent Z[ERIEHE. TELR. EventLog, {ERIEZITHEBEHILFAE
KEEH, THIEE.

1.1 =4GR LEXFEESINEIERS
Anthropic Managed Agents HJ1# {5 & event-based, 57|\ﬁ|3:?~9}[",—_|’u2-23_ user.message, user.interrupt.
user.tool confirmation, user.custom tool result =‘§=$1¢ Z1ThHRE agent.message, agent.tool use,

session.status_running, session.status idle, session.error #0 multiagent thread events,

L_/l\lﬁ"l'ﬁnlh_ﬁﬁl\nllf%éﬁﬂﬁl IMNBREARBEER —ARLNAK, EEEMENELRE running, KM
B RESHFIARSHM. ZETHEFES. BAMTRARKK. 2BEATUPHHN AR, URERFET

MRLE artifact,

AIE NEERXARUER, /90al T2 — 1 [EF completion API, M2— KSR, MRS EITEHFM
EEH.

4.2 Permission Policies: T B[R A21R7 <170
Anthropic 314 HH{] permission policies R & B B E:

* always allow: HZhHLIT.
* always_ask: EEHFFHLAE.

MCP toolset BTN always_ask, XER—MREFMZRERINME: ERTEESREMETIER, TREMRENIT
R,

AL AT Y R A E ST R RE:

deny

always allow

always ask

allow if path matches

allow if command prefix matches
allow if risk below

allow after audit

allow after human

F B SR BE NiZ 1€ FI7E agent default, toolset default, individual tool, environment, goal, workspace F & EH.

B HER
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3t agent i%, TEMPRKIEARLLIZ R STE system prompt B, $2RIFATTINZERER, {BREERA LA
7. EIEEHIBI R M runtime FSCEY,

4.3 Multiagent Sessions: H£EIfE, [FE L TX
Anthropic multiagent sessions FX$#1% 1T =2:

* BTA agents &= sandbox, filesystem, vault credentials,

« 81 agent 7EH O K session thread RIZ1T

* B4 thread HMIL_F TXFIEHIR.

« coordinator AJ A BREBSEIE FILAY agent 4K LEXHE, 1% agent R _E T3,
¢ coordinator EI'] roster R —]'u pin §|J {ZIK agent version,

« HETPRH— 2 delegation, EEFEIRE uncontrolled tree,

RGEETEBN B.:

L. F agent A —EFEBHEZIE LT, BRIUEZTIEE FH artifact,
2. multiagent FEE 3 7T< F’" PRI, RRZS pinning 0 thread lifecycle B2,

HEWERTIEP5IN:

Goal
Run
PrimaryThread
ChildThread[]

£F4 child thread 18 3% agent spec version, parent event id, input summary, allowed tools, budget, status, output

schema, artifacts 0 final report,

4.4 Task Budgets: BfEFEMEEX 5
Anthropic task budgets & advisory token budget, #HE&ZEZ| countdown, HFREBFKIAT, BEEAEM cap,
158 PR U I PR AR max_tokens ZFIZTTETFR .

- ESit) €A PLITE

Advisory budget R KA, RBATBeR. LRt A FA prompt/runtime context,
E.

Hard budget PRl token, EjE]. RS, £, ITH runtime, WFGRFIHIT
AR

Promotion budget [RElBFEKERZ=X A%, FHIETIR4E evolution engine,
.

MFEREERER HELEEE. ENRESE Bl K RIEIRFIHFEKXE token FNAT(E], X0izH AR
W SHARAE

4.5 Agent Skills: gt f/18 %0 Progressive Disclosure
Anthropic Agent Skills I T — N EE XA B KA

* Level 1: metadata E5F, R & name 0 description,

* Level 2. SKILL.md body fif % B /g% .

* Level 3: references, scripts, templates & BEIRTEIZEEHIT.

XMZIT AT ERY capability FRABEHF A, Capability A HZE prompt XA, ERLLZ skill, prompt,

workflow, tool policy, memory rule, agent profile, evaluator config, audit policy #0 planner strategy.
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5 LangGraph: State Graph #0 Durable Execution
LangGraph B2 ELLA low-level orchestration framework and runtime, FF long-running, stateful agents,

ERANARE EIRAAR) agent”, MREIKEISITHES]: persistence, durable execution, streaming, human-in-the-
loop., memory, debugging #0 deployment,
ERMEETHKIA agent workflow 2REH, MARERERFA.

A E K%, LangGraph BIHZILBA=:

1. Goal EEWRAE, INHE queued/running/completed,
2. §—HREEMUATHEAL.
3. RETFNRE A EMNIEE, MR KBEESHEMIEE.
4. NI NROZBEIET state, MAR R % —2% chat message,
5. trace BEALMBRTE®, MAMIZIERIAHE.
—AATRERY goal ARZSHLINT:
created
-> planning
-> running

-> waiting_for_tool_approval
-> waiting for external result
-> auditing

-> evaluating

-> promoting

-> complete

running
-> paused
-> cancelled
-> blocked
-> failed

FRYF BT

TN & A durable state, agent runtime REEMIEIES; TNREA durable state, EFAI AT/ B L E /%
f. Goal. Event, StateSnapshot FM Artifact Wiz M B HIAR A FFIETETRAE.

6 Microsoft Agent Framework: 4£7=Z, ZIESER(E

Microsoft Agent Framework f&2 AutoGen HJJg4%t /6], TE{LA production-grade Al agents and multi-agent
workflows, F#f Python #1 NET, ERIFAZIES —E API, % provider, middleware, graph-based workflows,
checkpointing, streaming, human-in-the-loop, time-travel, OpenTelemetry, declarative agents, agent skills,
A2A F1 MCP,

XFOAIR H “native + externally callable + multiagent”fJF ) E EHX ., LTHEBSELHNRD B
* KB runtime: JHE. BH. K& TER. HAL.

* agent abstraction: model, tools, instructions, middleware,
* extension: provider, tool, sandbox. observability,

* hosting: local, cloud, serverless, durable workflow,

AT MNRGREEFH Go 1£ 4410 runtime, B AR

* Go daemon / service 1?7]*%@1:?'—1'51
* OpenAPI/ gRPC {EHEET LR,
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* Python / TypeScript / Rust / C++ H 4 thin SDK,
* LLM provider, tool, evaluator, auditor &}{E4 adapter,

XL EENMES B4PLI—E agent loop Bia,

7 CrewAl: Crew / Flow F0/= @t H4T

CrewAl BY31E A ) E H I agents, tasks, crews, flows, processes, memory, planning, checkpointing, training,
testing, event listeners, kickoff / status / resume API, AMP deployment and tracing,

ERREE R BFRE" ML . Eh&ESATERKHMIZAEMSR:

B CrewAl B g AIME RS

Crew %1 agent METERIES. AgentGroup Y Roster, 7EX coordinator
FA specialists,

Flow g5 workflow, 1ZHIHBRIVRT. GoalPlan 3} WorkflowSpec, EI{XHRIFALE
BHE & R/MAT.

Checkpoint FREHITREURE. StateSnapshot, 3#¥ resume, time
travel, debug,

Training / Testing it 7 iR FNK & agent, CapabilityEvolution, iZE#E eval,
feedback #M revision,

WFEXRIE, BABNEERA cew(EAZDRZRE, BAERSILABREZAENER L agent. BHFAIZ
12 IR{Jh 2 Goal, Run, Thread # Capability, {8 CrewAl f{ checkpoint/resume, testing/training, event listener
REFRK.

8 Pydantic AI: Schema-first FI5EZEH i 57
Pydantic Al BJMER LI, HLER agent specs. dependencies, typed output, toolsets, hooks, graph, evals,

dataset management, LLM judge # durable execution integrations,

BRI EA—EA Python, B EREHKA]: AHEEFEOWAM schema-first,

Agent runtime FIRBFFRZ2EEEET”, MBAFREM: tool input schema RiFEE. output ZHLEH.
feedback IZ BFE. eval R AR —KF. audit ZIEAAHIEEAIE, subagent i LiERES .
Rk, AIE % e B AMET A BRIt XARTTIUEE, BEXEWNRES schema:

{
"goal id": "goal ...",

"status": "waiting for tool approval",
"pending actions": [
{
"id": "act ...",
"kind": "tool call",
"tool": "shell.exec",
"risk": "high",
"arguments": {
"command": ["go", "test", "./..."]
}
}

]
}

MFEHENR, tEASAUENR:
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"capability id": "cap ...",
"from revision": "rev 12",
"candidate revision": "rev 13",

"change summary": "...",
"evidence": ["trace ...", "eval ..."],
"audit": {

"risk": "medium",

"decision": "needs human approval"

9 Inspect AI, promptfoo #1 Evals: JEAS2ME SR
OpenAl Evals, Inspect Al, promptfoo, Pydantic Evals, Braintrust 0 LangSmith #BiBIE—14ZE: agent BE S
MRERETE, WL evaluation TH—FZRYE.

9.1 Inspect Al FJZ5#4
Inspect Al # eval $FEY tasks, datasets, solvers, scorers, scanners, sandboxes, tool approval, limits, early

stopping # tracing, XMEMMATE LEEH. HBIEEDH EvalCase # Evaluator, {BRFMNY EA:

EvalSet
-> Dataset
-> Case
-> Harness
-> Scorer
-> Report
-> RegressionGate
HHA Harness AT LA A2 inline assertions, command evaluator, HTTP replay, browser workflow, repo trace replay,

human review, LLM judge g} adversarial redteam,

9.2 promptfoo HEEREMNE

promptfoo BB RIEFEEHEE: YAMLELE . % provider 3tLk . deterministic assertions, model-graded assertions,
red-team plugins, CI/CD &R,

XRTEA, ATB R ZH -2 & eval manifest:

id: repo-agent-regression

target:
capability: repo-agent
cases:
- id: avoids-unsafe-reset
input:
objective: Fix test failure without destructive git commands.
assertions:

- kind: trace not contains tool call
tool: git.reset hard

- kind: final output contains
value: tests run

9.3 Braintrust / LangSmith F{FER
Braintrust 0 LangSmith FJL[E] 56 2:

production trace -> dataset -> eval -> experiment -> prompt/agent change -> monitor

XAMBER EREERENEEAX. EEEMENBRERTRREETRE, MENELKY trace
FOANEFIEPRYE case, AEMEIAMNIR.

FEIWGBRE S AR E X A:



Observe -> UI4% trace. artifact., human feedback, failure cases
Distill -> MEKMHAER eval case B audit rule
Propose -> 4Bk capability candidate revision
Verify -> 1 eval set. regression. command replay. LLM judge

Audit
Promote

RO

BEIERE LR eval RERTE. iXH eval FI"BEHBH" RE

-> FEINEE. RS, PR, Bir—EuE

-> candidate -> stable, 8{#%& shadow / canary

1 audit FIER A ATRERM A TR .

10 &AL MREAHERHNRIE

HRE

EPOES

5hEBIE A

% agent

OpenAlI Agents

Agent run / session

SDK AAAE

handoff / agents as
tools

guardrails

sessions

tracing

evals + monitor +

iterate

Python SDK AE

Anthropic Managed
Agents

Agent session

API + events

coordinator +

session threads

permission policies

persistent session +

sandbox

event stream +

console timeline

skills versions +

events

£1EF SDK

Native Agent Runtime Research

BRI BNE; B trace. case, scorer, artifact

LangGraph / MAF
Graph run /
workflow

SDK / runtime

workflow / graph

middleware / HITL
durable state
OpenTelemetry /
LangSmith

trace-driven fixes

Python/NET

T B #i%

Goal

HTTP/gRPC +
event stream

subagent tool,
handoff thread,
parallel workers
policy engine +
audit + approval

goal state +

snapshots

event log + spans +

artifacts

capability evolution
gate

Go runtime +
OpenAPI/gRPC
SDKs

AL AIMEAEES HEM—MMEZE, MEGZIEJLEVHEEGER: OpenAl FJ3EE agent JRiE.
Anthropic B session/event/permission/sandbox ##, LangGraph / MAF f{ durable workflow runtime, Inspect /

promptfoo HY eval harness, Braintrust / LangSmith Y observability-to-evaluation ¥R,

11 B RIZI0ER4E
BEBUBRSIRHR T 1MER,

(=32
Goal Engine
Agent Kernel

Planner

=
A\

&=

B8 goal £MEAH. WKW, pause/resume/cancel, FAEFNEHENO.

HMAITEA agent turn, EEMRE provider, instructions, tools, memory,

18 goal B AUITR]. FES. REE; FEREINMANILESLH.
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Subagent Manager Bl child threads / child goals, #=&| L TX¥F. FE. FRFA join,

Tool Runtime MITAM/FE/MCP TR, AbE schema, FIFR. sandbox, result,

Policy Engine FEMRR, FAE. allowlist, approval, risk thresholds,

Auditor BEXHEITRBIAMNEITES, WS audit report.

Eval Engine 1Z1T eval set, command replay, LLM judge, human review, regression
gate,

Capability Store E18 skill, prompt, workflow, policy. agent profile ZF &g JIRRZA .

Evolution Engine M trace/feedback $#&H{ candidate revision, 3&iE g promotion,

Artifact Store {R7FCH. diff, logs. reports, screenshots, eval outputs,

Trace/Event Store B3R BT A events/spans, FHFFX. BT, dataset .

BAEYRERNT:
External caller
-> POST /goals
-> Goal Engine
-> Planner
-> Agent Kernel
-> Tool Runtime / Subagent Manager
-> Event Store + Artifact Store
-> Eval Engine
-> Auditor
-> Evolution Engine
-> Capability Store

11.1 Goal {EA—&EXI &

Goal BB S:
{
"id": "goal ...",
"objective": "Investigate failing tests and propose a fix.",
"status": "running",
"agent": {
"id": "agent ...",
"version": 7
}
"policy": {
"tool defaults": "always ask",

"allow network": false,
"max_iterations": 8,
"max_child threads": 6

I

"budget": {
"tokens": 120000,
"wall time seconds": 1800,
"tool calls": 80

H

"artifacts": [1],

"metrics": {},

"audit": {}

}

RIESMBRGEREBAL agent S —NAINE. WHEFIFESHITRE, MAR—BEAATEIXREM.

13
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11.2 Event Stream 2 FiB{E1HY
B event FERIFK F {domain}.{action} LI

goal.created
goal.status_changed
planner.plan_created
agent.message
agent.tool use requested
tool.approval requested
tool.result

thread.created
thread.message sent
thread.message received
eval.started

eval.completed

audit.started
audit.completed
capability.revision proposed
capability.revision promoted
goal.completed

goal.failed

EHFERMRZ=1Btr: ZERWE. REF replay. BT eval dataset AL, BEULLEHAEERZ Ullog,
EWMRIETE schema,

11.3 AgentSpec # Capability
AgentSpec x&AJIE1T agent BIE X:

{
"id": "agent repo reviewer",
"version": 12,
"model": "provider/model",
"instructions ref": "capability://repo-reviewer-skill@8",
"tools": ["shell", "fs.read", "fs.write"],
"memory policy": "repo-session",
"output schema": "finding-report-v1",
"default policy": "policy://local-dev-safe@3"
}

Capability 2RI H{LEE 1 IT:

Capability 258 1t AR

skill L BT ER skill markdown, & workflows F instructions,
prompt Z%4R7~. planner prompt, auditor prompt,

workflow RESE. $B,. join/retry/approval REE.

tool_policy TEMRRMN, allowlist, risk model,

memory_rule FHAGERAIIAENKHRIZIZ, anfid BAFnesit.

agent_profile RE, gEh. TREES. BAHE.

evaluator_config eval set, scorer, threshold, dataset version.,

audit_policy promotion gate, risk rubric, approval requirements,

B Skill Agent ALK A Capability Store + Evolution Engine HYEE—HRRSEIY,
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12 HEERBIEN: WEAR
APEHX N ERERREN. IBAEFEND, EAERRNERR, BRERKE.
KEVATAE: agent ATLURH BRIH, BERERERELELZHAHRERE.
HER AR

1. Observe
gk goal. trace. tool errors, human feedback. eval failures,

2. Diagnose
AWM, £tk issue 5 hypothesis,

3. Propose
Hpk capability candidate revision,

4. Test
7£ eval set. regression, command replay. shadow run _EI&iE,

5. Audit
Bt candidate WIEIF—E1E. AR, XPSFIIEREFE S M.

6. Promote
IRIE policy Bzhkfh. HFALt#. shadow deploy B reject,

7. Monitor
HARALL E4F4rEE trace, HER rollback,

12.1 HitERRAE
HITEREESM EBENZAFTEXFHE, mMAREHTHR.

REITS HITEAEK M 2255 f 3=

Goal drift FIBTT RIS revision 2 & ik B4R, 3K objective hash / goal id ARZE,
Evidence FIRHER R R BB TIELIL, EE3K artifact, evalid, trace id WAH,
Risk FRRE KRG 2RV N NS B 538 i B A A THLAE
Policy impact IR PR EN R B ATEE. 2t candidate FAB#"K tool #R.
Regression RIER YRR, eval threshold NEFRMAEE promote,

12.2 Promotion Gate
BE MR A RPIRS NI T

draft
-> candidate
-> shadow
-> stable

candidate
-> rejected
-> needs _human_approval

stable
-> rolled back

£ promotion R K WM H candidate revision id, parent revision id, change summary, source traces, eval reports,

audit report, decision policy 1 approver,
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AN A

SEEERERREENAZE HEAKE T MERKLEE TEBILREEEAMTABZE T -1 K538
A evidence ledger A KIERAAHIT, HAAIAEIK.

A\ =t :]—‘-' AY AT\
13 X HRI E EEREFE Y
L ECECEBUTEM: Go HTTP service, file-backed store, skill revision, eval cases, inline evaluator,

command evaluator, feedback improver, OpenAPI draft, %i&F thin client examples,
RXERENTUABRE L, FHFE-REEMRKIESR.
13.1 —FKiE: M Run # B E| Goal

{RE AT /v1/runs, FiE /vl/goals:

POST /vl1/goals

GET /v1/goals

GET /v1l/goals/{goal id}

POST /vl/goals/{goal id}/events

GET /v1l/goals/{goal id}/events

GET /v1l/goals/{goal id}/events/stream
POST /vl/goals/{goal id}/cancel

FE—hR goal AT FEAEE L LLM, HE# T goal state, event log, artifact metadata, budget fields, policy fields,
FF8E link F existing run/eval loop,

13.2 M EL: AgentSpec # ToolPolicy
i AgentSpec, ToolSpec, ToolPolicy, ApprovalRequest, AuditReport,

command evaluator B R £1&Z 1T A LTI E| tool runtime: EINZARTKKEHS, HE policy IFAHLIT.

13.3 E£=[1E%: Subagent Threads

SCIR child thread, Ah—FFI8ZFFE Z* multiagent:
* coordinator goal R A L)% child thread,
s child thread BiE{T—" bounded task,
* child thread 37 FT3Z.

* parent thread I{F] thread.message received,

- REIFAREA 15 2.
IXFEA] L 5 B AR N\ & 241% I3 multiagent,

13.4 FEMMTEE: Capability Evolution
HINAF skill S HEIE AR capability:

Skill -> Capability(kind="skill")
SkillRevision -> CapabilityRevision
Run -> EvolutionRun or GoalRun
FeedbackImprover -> Improver adapter
Evaluator -> Eval adapter

LLM improver, audit model #1 promotion gate A LAZEIX—FrEX NN,

14 Zi API EE

14.1 Create Goal
POST /vl/goals



"objective": "Review the latest failed CI run and propose a minimal fix.",

"agent": {
"id": "repo-engineer",
"version": 3
I
"input": {
"repository": "/workspace/project",
"ci log artifact": "artifact://ci-log-123"
H
"budget": {
"max_iterations": 6,
"max_tool calls": 40,
"max_wall time seconds": 900
h
"policy": {
"command_evaluator": "disabled",
"tool defaults": "always ask",
"allow network": false

}

14.2 Goal Event
{

"id": "evt ...",
"goal id": "goal ...",
"type": "tool.approval requested",
"actor": "runtime",
"payload": {

"tool call id": "tool ...",

"tool": "shell.exec",

"arguments": {

"command": ["go", "test", "./..."]
+

"risk": "medium",

"reason": "The verifier needs to confirm the current test failure."

}

14.3 Audit Report
{
"id": "audit ...",
"target": {
"kind": "capability revision",
"id": "rev ..."
H
"decision": "needs human_approval",
"risk": "medium",
"checks": [
{
"name": "goal alignment",
"passed": true,
"evidence": "The revision only changes validation instructions."

"name": "permission expansion",
"passed": false,

Native Agent Runtime Research

"evidence": "The candidate adds network access to the command evaluator."

17



]
}

15 XE=-mEN

15.1 [EM|—: Goal {£5&F Chat
Chat ATIA{EA UL, {8 API AR AHERY M7i% Bl 4 Go
15.2 BN =: Runtime {RF=HI|F

RRIERFRREESNDIE A,

Native Agent Runtime Research

SEHATIHCHES.

BRI AR, R, REEE, 1B runtime BHUEFITE. TEBR. F agent RE. REHEHR, WAL,

artifact {R7EFM rollback,

15.3 RN =

Multiagent 2 E, A&

£ subagent & role / agent spec, input slice, output schema, budget, tool permissions, parent thread FA

REiLZA4
15.4 BNW: B

lifecycle,

% eval IEBIXANLE B promote,
HiHRE QIS ]

15.5 JE M A

agent JoPR &I EAEXIIE

LRI eval-driven

5 trace M SEHE A case,

BIEREIT.

BHIHRE SR FH B AR — B0, IER RS FNE XX . EIERR LB H policy, sandbox, allowlist, budget

#0 promotion gate H11T.

15.6 JEN75:

16 XpE 531k
JXUBEE
BHRES

TE#R
FERRIER

R

LTt

HEZRE Bk

B RBHH SN
%% report AJ AR LA, {BRERIT R MM

diff, promotion decision,

E3U)

agent FEH1TH A RIEI TR E B
objective,
HERRTZARNAS. BE. W
#&s MCP T A,

FERE. B, 1T TS

MARELH

agent FEIME eval,
i,

HITRB AR

subagent FX1F1d & AWE ETICH

secret,

TR E F agent &£Z, MVP ARA]

A.

Z5#34L: plan, tool call, approval, eval result, audit report, capability

xR

goal immutable fields, audit check, plan

diff, human approval,

tool policy. sandbox, allowlist,

always_ask default,

hard budgets, max iterations, early

stop, promotion threshold,

holdout eval, E3E trace replay, AT$H

#&. dataset versioning,

AR,

evidence requirements,

deterministic gates, risk

threshold,

input slicing, redaction, thread

isolation, wvault policy,

SEf4 goal/event/policy/eval TU4~EAH,
B E.
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17 EFREE

17.1 v0.1: Goal Runtime MVP
B#r: BB M skill loop FZ& A AT 5MERIE FIH goal runtime,

* FIE coal BRIEERL,

* 31% goal event log,

* ¥T1& PoST /v1/goals FA GET /v1/goals/{id}.
* 3 #F goal -> existing skill run i handler,

o ZFEFE K budget 0 status,
» {RE8 file-backed store,

BINRAE: IMBRFE IR goal, RIS, EFEMH, FHBF artifact / eval report,

17.2 v0.2: Policy # Tool Runtime
B#R: 8 command evaluator IR £ FiZ W TERR.

* ToolSpec,

* ToolCall,

* ToolPolicy,

* ApprovalRequest,

¢ user.tool confirmation event,

* tool input/output guardrails,

BIRE: BN TEESESEH, FETEFEAIN eventlog, #HIELHER T RIFARELL agent BT,

17.3 v0.3: Subagent Threads
Hir: SLISZ2EE subagent,

* Thread #{{EHEH,

* coordinator flJ# child thread.

+ child thread J#37_F 3.

* parent/child message events,
* max depth / max child thread PRI,

RINERAE: ATAFHITIEITE A bounded subtasks, coordinator BE & HEMLLE R, H child thread BIFREFA
TENRATERE.

17.4 v0.4: Capability Evolution
B#r: AT skill improvement & A capability evolution,

* Capability,

* CapabilityRevision,

+ candidate / stable K7,
* eval set registry,

* audit report,

* promotion gate,
BLINFRIE: agent AT L3R candidate revision; candidate #A5iB1d eval #1 audit; 3% #F reject / promote / rollback,

17.5 v0.5: Observability and Dataset Loop
Bix: MESKIEITH B 4 B m .

* trace query,

* failure clustering,
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* trace -> eval case,
* human feedback ingestion,
+ dashboard ¥ CLI report,

BINFRIE: KM goal BEHEN dataset, eval SEBZE LEAMER, BHRIERETFE trace, MARAEE RE.

18 HEl BRIFTE L H
T EW

English Positioning

Skill Agent is evolving into a native, goal-driven agent runtime for externally callable, auditable,
self-improving agents. It manages long-running goals, subagents, tool permissions, traces, evaluations, and
capability revisions through a stable HTTP API, so agents can be invoked and governed by any programming

language or automation system.
3T
FRCE L
Skill Agent IEFEEH H— M HEBSMBRZ AR BIREE) Agent iZ1TH . EEEIKH goal. F agent.

TEMR. B4R, EM, SFitfeERE, ik agent AREWERKERE, MEMLATHEFRE. 7
E. ATEER. AIFFEELAIHITIRER.

B EH tagline:

Goal-driven runtime for auditable, self-improving agents.
3L
HERAIEITA#{E Agent HIBEIRIRENIETTEY.

19 Zig

XRAM R, ERFIEE: B AERIZM skill B $si#EREF R A agent FUATFHLIESITEE”. SEI€
FERY skill revision, eval, feedback 0 command evaluator E—MEIFHIE S, BE XM EETFIRE(IHHE

Goal Runtime FF R

FEBA—TXRNBFAER, WAEHRAE Python REMAY agent SDK. EHMERIELE:

* Go F native runtime,

« HTTP / OpenAPI / gRPC HEEiBF iR .

* /goal {EA—FMR.

* event stream {EASMEBRGEE L.

* subagent/multiagent {E AT E RS

+ tool policy #M sandbox i1 5.

* auditor #fiF X &Hit,

+ eval # trace IRZN B K%K,

* capability revision 1 promotion gate BIBIRA & T .

MBRXNMELEE, TETUEZTHE—1EIERKER agent infrastructure: 'ERZE N OpenAl, Anthropic,
LangGraph 5 CrewAl, MRRKENSRAHAMIE, #M—1E native, EEES. ERIFINBIARFIB K
I FIRIZITHS

20
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20 #PFERFZR: HBIF LLM, Subagent 581 FT3L

{RAREIRGE YT LLM A [6], ITRFET] WA EL 4 BAAft % 7 Recursive Language Models iX£%%k b, Alex L. Zhang,
Tim Kraska #1 Omar Khattab § RLM i£ 384K prompt = MBI, LEBEITEFHEE. SHEFNET
BiARARLERE. ERZOARIRES token BEH—ANEO", MERELTXHAEZXAEENRERITE.

BRI FI BT

Subagent FIMMEARRE L agent X", MRETHINEENBR. 1 subagent HE—MREHIIA
ATIER: WNEEE, TENREHE, SHEsgad, iEETHEW. %13 subagent BIME N R BIX
NMEEHRTE— R B ETXER,

20.1 EEX OB KETXAERLHRAF
K ETERBRUZ BT, AEIETEIBZEFER". 7 agent runtime B, FTEHREEREJLE
P

c XXIEAE. &EMER. IBRIZEMBEEFITRDABER — transcript,

« ZNMFHITESBIPEPRZSRTE coordinator FIR—4EAE.

* retrieved evidence MR, MR, ENSLEM .

* summary BEIAUERIER /G, parent agent R EER{E summary, FCikIHME leaf context,
Lost in the Middle, RULER F LongBench iX2t4< FRIIEMERER —T71E LIREEFRA): REUFRHRBEOZEX
B ERBERLETXMEZME. THIN. EEEAFHEREAH M. X agent runtime Fif, XEKREEK
B HEgERKEE S, FERBLTURIE.

20.2 HEHEXMR
] FEZD %t runtime f9/5% HEITE
Recursive 4K prompt {E AN ERINEE, context.query, X FMRIE R R NGIERYIE

;222?29‘3 KF LM BEFHURE. & subagent.call, . EXERFARER
i, FRITFHABCKIESR  child context FZFA A ER B PRI, 1BthifAA
BB, ISR EAEBITE  runtime [FiE; BIRFER 08 SINAFE runtime,
HEORNMEERRB N, W runtime i8R, R ARNEEXRHBREIGIHERE
HEETKETXES LM R, RETE. TEHE. IR,
F compaction, CodeAct sub-
calls A Claude Code ZE %k,
Think, But I RLM BAH depth-1 E  BIATEERMST BE XRESEE EHCHL
o i ERKETXES LAY max depth, RAYBHIMAL, runtime
{B depth=2 FTRELLARELTE  max_children, ZEFENE, EERINER
BE, REEWSEIEM early_stop. F, RERFLMBIETER
token {7, HEBEKE task_complexity gate, ..
£% LiR{k.
LCM: 8 RLM 55 S TR A ContextCapsule /& & HEIAR LCM BRI TFEH
tz;iliis deterministic engine | % summary, source [@: FIFe I B 1SR RER,
Management B4k summary DAG, &3 pointers, coverage, BRERES. IFEZHS|F1H

lossless pointer, engine-

managed parallel primitives,

{£&E M & OOLONG K LT

checksum, drill-down
path, MARRBEEHRIE

ERE.

21
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3 eval _EfiiF Claude Code,
FHEZ 32K F 1M token,

Dynamic DACS £33t % agent coordinator AN HIHEFR
ﬁttintional orchestration f_E T35 ByAH child trace; WH
ontex
Scoping = REBE agent SRS registry mode, focus
= registry; 4> agent EE  mode FA deterministic
steering B33\ focus mode, context view,,
HiEN\i% agent TE FT3L
FNEAth agent FHE,
Context ¥t LLM conversation fif 3 #f branchable thread.,
Branching

checkpoint, branch,
switch, inject, SEEGFR
branch J§ /% exploratory

HEIEEEIE.

content, FIREEFRET

FhE.

20.3 [E)[E]IE IR K Bk 4%

MR / KRk

Lost in the Middle

RULER

LongBench

MemGPT

ReAct

Tree of Thoughts/

Graph of Thoughts

LLMCompiler

AutoGen / MetaGPT /
ChatDev / CAMEL

ERBTA
RETXERMEEMEHE, BEXE
BB EEE TR,

WEKETXREMNBEHLETIKER
FHRAEQ, LHETHRAMASES
T.

K ETXIEfRH K QA, summarization,
few-shot, code H%{E5, TERA
needle retrieval {XRESLEE 7],

1 LLM & B MR 7 F9) TUSRRE R 2
g, BXEEREH ETXFKEZI.

reasoning 1 action 2R, 1tERAETE
INEHREIANZE, 1T3h. BIE.

IR B L chain SRS B X,

18 LLM & BB R 4R1% BCRT FHATHATRY
R #E F DAG.

B multi-agent AR BRTABEW

€. FEE SRR 4 F AL

22

selective merge, artifact

injection, MAE—FKE
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1X#A subagent PR & B #%4H
*. EIRBEER NERE
WEE B T AT LAY £ RS2l
E A,

XXFSMERIE FAZY agent RE
ME: IMBRFIRZ goal
Ja, runtime AT L ARIZIR

RBFNE, HLRIBREIE
#Y insight & EF k.
XA H BB R HEE

TREHFTE evidence F4HLA
coordinator; ff scoped context F

explicit evidence refs,

ZE 0% context efficiency, MAERid
3 tokens used,

eval suite WBZWZER., &K, KBE
R, BXHEHEEMNMSSBIATS.

memory policy M2 runtime X}5R:
working set, archival memory,
retrieval policy, eviction policy.
event log Z/DEX 43 thought-like
plan, tool call, observation, state

transition,

subagent AU AR ZHET S, B
TR M AR ATESY. AT, AIE
¥,

runtime A] A3 plan #5iF A}, task DAG,
1EFE9T worker #14T, coordinator B &b
I join FAEIT,

BR%E EBAESZIEN. AIE
RSCIAH owner, schema, budget,

permission B child runs,



Reflexion/Voyager  {EF RRIRFM skill library AT LAiL agent A
KRR,

OpenAl Agents SDK R {tt agents as tools, handoffs,
guardrails, tracing FRHERIE.

Anthropic Managed 38iH % agent session, UPRIKEE. task
Agents / Claude Code budget, subagent JITEIE . 4 fnEHH

subagents hooks #M1 context management,

20.4 37T B BUEIR R AL
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BEHIEREYE trace replay, eval,
audit #0 promotion gate, 7 NMEZ Y
AAERE.

8 subagent & bounded tool B handoff
thread #BAT L, 1B runtime EREIFE
L,

2% subagent.started,
subagent.stopped, permission policy,

hook policy FI¥H37 context budget,

2 IUHE contextBoundary {E4FM Goal, Thread, ToolCall EZREHI—FXKR, MARIGHET prompt $I5,

Goal
-> Thread

-> ContextBoundary
-> input_slice
-> memory policy
-> context budget
-> output_schema
-> evidence refs
-> redaction policy

-> SubagentRun
-> child context
-> child events
-> structured result
-> audit summary

REFREW:

* input_slice: B child BEFEFIMLEE ML, MPLEHEE, ML artifact,
* context budget: ERK prompt tokens, ExK retrieved chunks, EgX tool log iENE.

« memory policy: Fi¥ifIa) working memory, archival memory, retrieval index &2 HiE capsule,
* output schema: child IREIZEHLER, A eERiRE—E loose prose,

* evidence refs: &I WIMEEIERIEX. TEMH. 3. trace span B child artifact,

* drill down path: parent BY auditor A] MAEFTFTFF leaf context HZE,

* redaction policy: secret, FAFFEFA. XA EFIANDHESHBINRFEN child context,

20.5 117 subagent RUEFH TS

BIARRENESARRILL agent IRt B 248 9%”, M= runtime 324t bounded map-reduce / divide-and-verify

E:

corpus / repo / trace set
-> shard agents
-> local findings with evidence refs
-> parent synthesizer
-> cross-shard merge
-> verifier / auditor
-> sampled drill-down
-> final artifact

XBEHESF=N
* leaf agent A FRB LT, BHREF/{TE.
* parent j=EAllg oAl i capsule, AEY5EEE child transcript,

23
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+ auditor ATLUIRRBE SMAE TG, I8IE summary ;3B REXEIFESSINLIR.
H &4 runtime fNJLEEH:

subagent.spawned

subagent.context.prepared

subagent.result.submitted

subagent.result.audited

subagent.context.drill down requested

subagent.joined

XL EHER parent thread id, child thread id, context boundary id, budget, tool policy id,
evidence refs # status, XHEIMRRFEIAA /goal Bf, FNEEIRMEAED prompt, WEEENLERITME LRI,
BN RERTSOWE, BEIHEZESLHH,

20.6 HITEB ML B HRERETE
SEERRERVABERNRE —IPREENL agent BHED, Z—1MRAF agent HFERRBEZE
SLITIE. FEERIMIER L auditor F7E promotion path £, MARHES—FTEEE.

BB REFR R

e KENE SMAERX

Trace gate KR EFRBELLM trace, MA=  failure cluster, trace refs,
REETEE, repro_steps WIH,

Eval gate candidate 2FIEILE|E eval, holdout  eval report HL2EA[IE, <M In A ET
eval, [EJ3AGIFARELIR, promotion,

Audit gate BUERELEHRIAR. BIREX. TR EYLS risk score; HREHIFE
TEZE. HiREREE. AT approval,

Release gate candidate 2E A M. AJ&E. AJLL  CapabilityRevision & candidate/stable/
&, rollback JRZSFIRR AR diff,

HITBEERNIZAEREAWITH. ERFTEXFE. XEHREIMMEREENX, =AM, &HFELR K H
deterministic policy 11T, iX#£BM{# auditor fF#|, WIEHRETH#E; B auditor 1T ERSF, HEeEL A TEH#HE

20.7 FEBEHRIREX
cRE— BB LITXESEREAHBET. UXRBULTISHAE. ﬂiﬁlﬁiﬁuﬁ%ﬁiiﬁﬁlﬁﬁ
* IRXZ: subagent #Z#MIF, %A owner, schema, budget F0 join FRMEY subagent R & HliE E g
cZRZ= BFERETF. RIM ERCLRTR depth IR RTERE. BARK. HRESEL.
« IRXM: summary AR EIRIENE. summary REERRSIFIERE, TREBNRFIEWLER.
< RX A HITER T B RNRRS. Hit &R Qe A0E )CHIB, 58 il R A9 H policy . sandbox FA approval
gate H11T.

20.8 X7 ma T mBIE — 5 FI B
XA REL T ATEA T E Eﬁ REMIIARRZ chat agent, #RRZ coding assistant, WE—MIMERFESE
A FABY native agent runtime, EfRAZERNHRIERD NMiZe:

* /goal ZSMBIEAND.

* Thread #0 ContextBoundary 2 _ETXEBEAO.

* SubagentRun 52 bounded delegation N[,

* ContextCapsule s evidence-preserving compression N,

* AuditGate FA EvalGate EBFKERANO.
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* Eventlog REIES. BTA. AIUN, AHRERHNAA.

— A& AEE subagent HEHMAINNIE", ERELHFETHENLTCAR”, #I3 subagent I EFRFKH
SESMR, REMRBWME. EHRE. HITHIA T trace,

21 FRRIE
» OpenAl Agents SDK overview: https://openai.github.io/openai-agents-python/
« OpenAl agent orchestration: https://openai.github.io/openai-agents-python/multi_agent/
+ OpenAl guardrails: https://openai.github.io/openai-agents-python/guardrails/
« OpenAlI handoffs: https://openai.github.io/openai-agents-python/handoffs/
» OpenAl tracing: https://openai.github.io/openai-agents-python/tracing/
« OpenAl Evals repository: https:/github.com/openai/evals
+ Anthropic Managed Agents overview: https://platform.claude.com/docs/en/managed-agents/overview.md
« Anthropic multiagent sessions: https://platform.claude.com/docs/en/managed-agents/multi-agent.md
« Anthropic permission policies: https://platform.claude.com/docs/en/managed-agents/permission-policies.md
« Anthropic session event stream: https:/platform.claude.com/docs/en/managed-agents/events-and-streaming.md
« Anthropic Agent Skills overview: https://platform.claude.com/docs/en/agents-and-tools/agent-skills/overview.md
« Anthropic task budgets: https://platform.claude.com/docs/en/build-with-claude/task-budgets.md
« Claude Code custom subagents: https://code.claude.com/docs/en/sub-agents
» Claude Code hooks reference: https://code.claude.com/docs/en/hooks
« LangGraph overview: https://docs.langchain.com/oss/python/langgraph/overview
« Microsoft Agent Framework repository: https://github.com/microsoft/agent-framework
+ AutoGen repository and migration notice: https://github.com/microsoft/autogen
» CrewAl documentation index: https://docs.crewai.com/llms.txt
« Pydantic Al documentation index: https://ai.pydantic.dev/llms.txt
« Inspect Al documentation index: https://inspect.aisi.org.uk/llms.txt
« promptfoo documentation index: https://www.promptfoo.dev/llms.txt
« Braintrust documentation index: https://www.braintrust.dev/docs/Ilms.txt
« Recursive Language Models: https://arxiv.org/abs/2512.24601
« Think, But Don’t Overthink: Reproducing Recursive Language Models: https://arxiv.org/abs/2603.02615
+ LCM: Lossless Context Management: https://arxiv.org/abs/2605.04050
« Dynamic Attentional Context Scoping: https://arxiv.org/abs/2604.07911
« Context Branching for LLM Conversations: https://arxiv.org/abs/2512.13914
« Lost in the Middle: https://arxiv.org/abs/2307.03172
« RULER: What’s the Real Context Size of Your Long-Context Language Models?: https://arxiv.org/abs/2404.06654
» LongBench: https://arxiv.org/abs/2308.14508
« MemGPT: https://arxiv.org/abs/2310.08560
« ReAct: https://arxiv.org/abs/2210.03629
« Tree of Thoughts: https://arxiv.org/abs/2305.10601
« Graph of Thoughts: https://arxiv.org/abs/2308.09687
« LLMCompiler: https://arxiv.org/abs/2312.04511
 AutoGen paper: https://arxiv.org/abs/2308.08155
« MetaGPT: https://arxiv.org/abs/2308.00352
« ChatDev: https://arxiv.org/abs/2307.07924
o CAMEL: https://arxiv.org/abs/2303.17760
« Reflexion: https://arxiv.org/abs/2303.11366
» Voyager: https://arxiv.org/abs/2305.16291
« Generative Agents: https://arxiv.org/abs/2304.03442
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22 EEB#MFE: Agent Runtime RISRFTHNG SHHIMIT
BIERIREE LB B ER 2 Goal, Thread, SubagentRun, ContextCapsule, AuditGate M EventLog, FR{¥ AT
&, 2025-2026 £F agent runtime RITEF 2 IEFE M MR prompt B B #[6] ‘YEREIT agent TR AT HIR(E. 7T
M, FrigM. JHREMARSENG . XAR— 1B L SDK B, ma—MEFFmaE.
BREPUEFIEEIE N T ER AN &L

« HE: MCP, A2A, AG-UI{ETE. agent-to-agent, agent-to-Ul = NilI KT,

« WMEZE: OpenTelemetry GenAl i& X AFE FFIAHE model, agent, workflow, tool, MCP #BZH N trace / metric /

event %,

c HUUITE: KHEIES. . BB, SR, human-in-the-loop IEFEMH agent runtime BIBHIAEK.

« BHLE: self-improving agent X EAE BHKRE", MEFNEIRM. TR, Hit1EFMALZR.
22.1 Hiig—: iR ARSE MA2—MAGER
MCP EFIEB 2 EN AiE#E Al TSN RGN FFERE, B2 data sources, tools A workflows; A2A
48 a] AL £ opaque agentic applications Z 8], iLAREIELE. ARIAR]. AEARSG R LA agent BEAINEES .
HEARZEES. MEKRES, RARNAEEREPRE. 1028 ITE; AG-UI XiBHRBEAAREN, AEE
EHmIERE agent backend, SR A P BT AnET iR A .
X=FMS TRESART BRI

i FEIR EfFR Y E) & X} Native Agent Runtime BJf5%
MCP agent / app E|SMERFE  FR/EL tool, resource, AERENTEEMA AR
% prompt, workflow EEAFL. runtime V3% MCPConnector,

tool discovery, schema cache,

permission policy AL E&EHIT,

A2A agent F agent FRE agent ZHL. BENHE NEJEEE agent MEEMEE
R, KEESHME, RXFR  prompt; runtime MiZFHE
'f'flﬁ'% AgentCard, Task, Artifact,

Capability FAFE runtime HY

identity / authorization,

AG-UI agent H|FIPHRME RELEGR. KEFT. &£ /goal/{id}/events AREHTE,
Mt UL #STEM human  HATBLEH UL MUEEE; B
in-the-loop, UL i AR B2z [\ 75 Sl goal

model,

A @IE XEHYAHMETRREE N runtime, RIS runtime B FiREE. MCP TeEfER goal A FH,
A2A FEEBRMBURAIETT, AG-UIEARREEXESHINFEGE. ENEEERIKBEM{E L integration surface
FREW, LT EBIRZO AT L EEF Goal, policy, trace, eval # release gate,

E e AT B Rt L R RIS HER:

1. $E3CI MCP client/server &8, EATEASSRIRHFNELER.

2. Hik EventLog XF3F OpenTelemetry, EHRIMMERBIREIE.

3. SRIEZFF A2A KUABHY agent discovery F task exchange, {BIARAESH. WNRFAEHIT.
4 RJa AG-Ul adapter, IBRE—/NEHMITHLATIN, MARRZE—FE ULRKEH.
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22.2 BIiF=: Observability IE7EIN“FE token”FH L H“EF agent 1TH”
OpenTelemetry ] GenAl & X AEC LA development K7, F B events, exceptions, metrics, model
spans, agent spans, workflow spans, tool execution #1 MCP, "EXIZA I H & AHJIREER: agent runtime AJA]
WM EREE Qi FERIEKFD token FiE, IEEIDF agent / workflow / tool FIZE#4L span,
HEWATIBR EventLog [ERT#EREEX:

« WEPEHFERIZIWSFZIEN: goal, thread, subagent, tool policy, approval, artifact, eval, audit, promotion,

« HMEB trace EREMETE] OpenTelemetry: trace id, span _id, parent span id, gen ai.operation.name,

provider, model, agent name/version, tool name, error type, token usage, latency.

— BRI A ] RS R LE:

GoalRun
trace id
root span_id
goal id
requester
policy scope

AgentSpan
span_id
parent span_id
operation: create agent | invoke agent | invoke workflow
agent spec_id
agent _version
model
input_capsule refs
output_artifact refs

ToolSpan
span_id
parent span_id
operation: execute_tool
tool name
mcp_server_id
policy decision
approval id
redaction profile

AuditSpan

span_id

parent span_id

risk score

findings

gate decision
BHGTE AEHCEP—ELEENTE APM i trace B, B AZE4 OpenTelemetry 2 EZ#3REE .
EMMERWE: EventLog {R B8 runtime [RAEIE Y, OTel exporter 8K §E span F0 metric 25 H X, XL EE
BANUBEWNFEER, XAEATIER trace schema $fi4% agent runtime AIFIE R I%E 1.
BIREIEEEG — T OpenTelemetry GenAl 14 AAFHIREE input messages, output messages, system
instructions A REE SHRAIE 2 . runtime MREINEBIERAT, SRIREHEFFIEHRE ., LLEIZAIBIA
EE:

* I\ 210 message hash, token count, artifact ref, schema id 0 redaction status,

- BAX A BB redaction profile, retention policy FtXFR gate BT /7.

* XF4h exporter BRIAARZH B A prompt, tool result 1 user data,
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+ audit drill-down A BUZAUREREI L, BB TS,

223 B Z: KEMITHZORINERIE, A=2EINERER
K HA agent ESHRHME—/NE job runtime: EFEE workspace, M4, Z4H. MXHEHEFRS. RMEE. MCP
server, RO, ATE#AFIPERE . 28 2 E planner / actor B—#&P45, EIERE A FHHIRZ environment

contract,

A B RMGZIBHITEEEA— SR, MARRMAE command evaluator 2:

POES FEB BY
ExecutionEnvironment workspace id, image, f8“agent BERl{T A" prompt EZH 3k,
network policy, secret policy, 5 Y deterministic runtime contract,

filesystem policy

EnvironmentSnapshot spapshot id, parent snapshot id, THRE. OiE. FitfIEHERE.
diff refs, created by span

ApprovalRequest tool call, risk reason, scope, 8 human-in-the-loop 5 i ] 1B iR 14,
expires_at. approver ARG IRERIA .

Interrupt interrupt_id, reason, KEEZSWAEERE. BEE. EIRE.

resume_policy, state ref

HAEIMIE: agent runtime B TIE FREURFERATETIEZEEH. WREHE environment snapshot, tool
policy., approval F recovery, FFEEAARVIE Rt H 2 BRI FIERATEHIAT . SEI€E S A command evaluator
#N feedback loop, XR—NMFE R, B T—HREERMEF evaluator; FiZFEIBHITIMEFENE RSB HEEK.

22.4 BIEMY: 21ZF0E T IEEMN 8 E7 2 TR SR T~

< _ET3Z. context branching, context capsule, memory store # retrieval ZRFZEMRRE] — DI agent FEAE
BREIENEFEAXRENEEE. EXHRIREE FEENARKRAZER" M LEIERERATAL
ANTEHE LT,

FHE I memory / context AL, MARLFIR memory:

e i) nE IBITRTER
WISl e e AT turn B AT subtask MAATAIER . /v, 5. 3BHEX; H scheduler B3
e
ContextCapsule XK trace / XM/ TXBIEGRHE, REIE WA source refs, coverage,
#&51 A, lossiness, 4 B & FIIIERZS.
EvidenceStore JEIAST4E. tool result, trace, artifact, SPER  ANAT4K summary BX; ZFF drill-
BERER. down,
PreferenceMemory  FP{gEF. MBAE. KEEHE. SERIE. EFEE. ERAEEN
BSHHLE,
Skillenory WSk TR e L O BE . WREST eval / audit/ promotion,

TEEHBERREEZEENEERT.

HEIMIE: 227X MRAXR, SFESRSGEEL., WIF. IER. SEMENEFREAE—F. T native runtime
SRR, EIFHIIMSRE context data plane: X _E T IEEABREMZ M EIE: AftAitd., SREME., WET
4., WRIET, XHABELH subagent drill-down, EHTFAEVIIEM,
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22.5 HjgF: Agent-to-agent AEEH), MEENREZITH
A2A WDVZEREE: agent AJIHME, EXRFERENHRES. IBIZHITE., XMLREEZEL
ContextBoundary EL[E M, KRFKMBARIIEZHF A2A, FAIZIBE LA B agent B transcript HFE—
#C”, MMIZEI AL task exchange:
local Goal
-> select remote AgentCard
create remote Task
negotiate modalities / auth / budget
stream TaskStatus and Artifact

verify Artifact against local acceptance criteria
record cross-runtime AuditSpan

XEF KR local runtime AR ABIREN . WYHRE. WRFAIMIRLRH T, ITin agent ZEENIRME
H, TRAH goal B owner,

KHMITE: A2A RERIS, BEHSHKE agent prompt injection, HREBZBFFZFEIFERM., FrARIR
BHX#F A2A B, BR%ER:

* remote agent identity 0 trust profile,

oo
VvV V. V V VvV

« 81 task H] capability scope, budget # data sharing policyo
» artifact-level verification, TMAEHESIEHBERIES &
* cross-runtime trace correlation, Z/DEEHEIEIR task id Hy&ﬁﬂillkiﬂ! span,

RAXLNR, A2A QELE agent IAEEMYT HEIMEE.

22.6 ATig7s: Agent UL MY SHT=RES, BRZETAZES
AG-UI # agent-user interaction IfF{EHFR. KER L. £ UL, fiis T EF0 human-in-the-loop, EXFZAIN
BRNBEAR B LEG—NMESWXAE, T runtime WEHLNEBLEMNL, FFAREIRZE A UL

EEB A IRAIRR ST R

Runtime ZE¥ Ul &Rix EEEm

goal.status.changed  (ESEHAS. MBS, MHEEE, KSLFRE runtime, FREEHT
.

tool.call.proposed  EEHLEE. RURWHER. S diff UL ATLUABNEH, 48 policy decision
7£ runtime,

artifact.created X4, patch, HE. EFR. XHM artifact EHEEY, hRZARFN

b, provenance,

audit.finding.created  RUGHRR. BEE. SEAD.  FRAETHEDANERE, B8
TIEHEH gate.

human.input.requested = & JEIFER. FHIASNE. M\ schema VH runtime 451, &%
Ul BC%BFE.

HAIMIE: UL 2 runtime 9388, A2 runtime FIR. MR —FIRESE chat ULiZit, THE SR ITER
B, INRE % Goal M Eventlog i#Tt, AG-ULXEWMUEMAIIAE RN, HEIT B MiZEH /goal. EHR
#0 artifact f$[.3C, FHE[E Ul adapter,

22.7 Aligt: BERHLHIFHATSEELRE A2 “REBETRE
BB, critic, self-repair, recursive reasoning #HIME, EENBSH =M. EIEGELL agent BEHULHE—

E release engineering:
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production trace
-> failure clustering
-> eval case generation
-> candidate capability revision
-> fixed eval + holdout eval + adversarial eval
-> audit gate
-> shadow run / canary
-> promote or rollback

XY BT R R skill version, eval case, feedback improver RIS . EIEZE4HIE:
* FailureCluster: IBRMBIRIRERE, MAREFEZRIRERZ skill

* EvalDataset: [X4} fixed regression, holdout, adversarial, production replay,

* CandidateRevision: {EIEHE S1AMEEFD stable ARASRTLE .

* ShadowRun: FTEENEER FRELE, FAEEEEEFS goal,

* PromotionDecision: K MEBH 2R AIER EHIA EIRRA.
EHmiT BRAUSRESEROMT, SERBLHMBUERNYBMIER. MNADE ¥R, Rik
improver REEAE Y candidate; BERBEHEN stable, W% eval, audit, AFAEIFRIVAE. XER~mESR
A2 SEHY prompt”, ME“FRENTUEERE. W, (LR, @E.

22.8 Xt H AT B B & E RS E RN

ETUERATE, RSEITENREEBEREN — 1 EIERLMIRF:

1. GoalRuntime + Eventlog: JFEIBSMEBAIAMA. KHAEIT. AIARHR. FIiRERIZ0HIE.

2. ToolPolicy + MCPConnector: it TEAZSH N runtime, {BFTHE TEARE schema, permission, approval,
sandbox,

3. TraceExporter: 3#B4Zils span BEETE] OpenTelemetry GenAl, JLHEHRE invoke agent, invoke workflow,
execute_tool,

. ContextDataPlane: 3LI} ContextCapsule, EvidenceStore, drill-down #A redaction policy.,

. A2AAdapter: fE identity, scope, artifact verification LR runtime agent task,

- AGUIAdapter: IBE—EZHMZHIFIHRZE, FETZORE.

EMETE: X N ESESRHNER 2 agent WIRERZE”, FR“X— agent fRHEE". AIIGHHIN SR
BT, BRI NSRS, UIFAESMETL,; R coal, EventLog, ToolPolicy. ContextBoundary.
EvalGate A AuditGate f{%¥, runtime FLEEMRUIXLTY, MARHE—RIERHRETS.

22.9 #MFE B HESRIR

Model Context Protocol introduction: https://modelcontextprotocol.io/docs/getting-started/intro

4
5. EvalPromotionLoop: 8 H skill improver F+£§ A capability candidate / eval / audit / promote,
6
7

« Agent2Agent Protocol repository: https://github.com/a2aproject/A2A

« A2A protocol specification: https://a2a-protocol.org/latest/specification/

« AG-Ul repository: https://github.com/ag-ui-protocol/ag-ui

« AG-UI documentation: https://docs.ag-ui.com/

« OpenTelemetry Semantic Conventions for Generative Al systems: https://opentelemetry.io/docs/specs/semconv/gen-
ai/

+ OpenTelemetry GenAl agent and framework spans: https://opentelemetry.io/docs/specs/semconv/gen-ai/gen-ai-agent-
spans/

+ OpenTelemetry Semantic Conventions for MCP: https://opentelemetry.io/docs/specs/semconv/gen-ai/mep/
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23 2026 JE/I: MCP Z JaHJ Agent Runtime Biify
INSIEMAINE 2026 £, MCP BEAERBIAT . EER agent MRKNEMERE: BA, BRBRERR.
BHIEFRIEMAE, 23T agent runtime HE—ANA IS, FTAE. AIHEIT. AihE. TEFRUNREERNZ.
BAEEEZN EARTREERRERT:

* agent B rollout, gk, &7FF. PEREFEEIRS. BRE, BRENE.

» KHIES B M context Fl memory BEREEAE| TRIRETR, MAREE agent ATRE.

* computer-use agent BEABEM GUI #1734 [0] agent-native interface,

© BEREUEEREEMN prompt EELFZLA harness, skill, memory, tool, policy RIRRALEL .

© REREANREM prompt guardrail AR ARITHIE. RERZE. HEMTENASRKIE.
HESHIH: 2026 BIRTIEATE MCP, T7E runtime BEZRBERL A “agent workload FIR{ERSZ”. tHXAR T
O, EIFHJBE2 T execution substrate,

23.1 Blif—: Agentic RL FJIJIIZRZEHIFF IR E K runtime fE5E

Agentlet 2 2026 FERBFR RIS S: T4 agentic reinforcement learning f B, swarm server #0 swarm client,
server IR AT AR ALFN GPU 4L, client FTEERIZE EHIITIEE agent, F#¥ heterogeneous multi-model RL,
multi-task cocktail training, isolated agent runtimes, fault-tolerant execution F0 live code iteration, E 1% F context

tracking 0 timeline merging /TR ETL, FREF 1.5-10x AYIZRANE.

XMATBMEARER: MR future runtime ERRF BN, AR BT agent"FNLILAREY/BE S1748
E—THEER. EAENHMERE:
Rollout Client

-> runs Goal / AgentSpec / ToolPolicy in real environment
-> emits trajectory, artifacts, failures, rewards

Training / Evolution Server
-> consumes trajectories
-> updates policy, memory, skill, harness, router
-> publishes candidate CapabilityRevision

Runtime Control Plane
-> owns identity, budget, isolation, trace, eval, audit, promotion

HAOMAITE: AgentJet YK EAR 2 swarm iX/Mi7], T2 agent runtime 2 Y Al i/l workload BIRHEE. AT
I B IR 550 E skill eval loop i TN, WiZ/R B4 Run AL Trajectory, RewardSignal, CapabilityRevision
#0 PromotionDecision, MR #E RL / online adaptation =R HI1H.

23.2 BIiF=: Serving stack Z=Z agent-aware runtime layer

A Policy-Driven Runtime Layer for Agentic LLM Serving 3R HIFIBTIRIes%: agent framework &1iE agent
identity, role, schema F0 dispatch structure, {BZF A Z| engine-level event; serving engine & FZ|TH token /
cache / batch B4, DAENIE agent iE X . R 2 K REEFEMEAE]: prefix caching, batch shaping, speculative

execution, fairness, tool-result memoization, safety enforcement,

XA TIEZBIIE framework 0 serving engine HI[E]#fINE =& agent runtime layer, 32fit observe, score,
predict, act UZJHE{E, F3I agent identity {E A FZA4R, B CacheSage FE7R agent transition matrix AJ L
P2 KV cache hit rate, TTFT #0 throughput,

AR Bk, XEWKE Eventlog A REEITHRE, BERIZMA runtime policy BRI N

runtime policy TENEMNEY ATHITENE
Cache policy agent transition, context reuse, tool- FREX. {fRE. IKiE. segment-level

result reuse, artifact refs cache key,
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Batch policy goal priority, deadline, agent role, & SLA / TRE / K2Rt .
model class

Safety policy tool proposal, environment state, FEET. B&EZR., AL, ERESMNEIE.
approval history, audit finding

Cost policy token spend, wall-clock, tool latency, RAEIELE. HER. FoES. ERSE
success likelihood 8|

HHEISIE: 2026 B agent runtime RNEIEZE_LEAI—ERK, M= serving engine ENH—EEHFIHE. M
R H R HTTP API #1 prompt orchestration, fRIR&# EIEKER] agent-aware serving layer Iz12, EREB
KEME, FLEIL runtime policy M AT HEK . W% 3. AEHHESIE.

233 BIig=: SDBE“REMHTRFEIMEWARIRET
A Methodology for Selecting and Composing Runtime Architecture Patterns for Production LLM Agents
2 stochastic-deterministic boundary, fE#R SDB, BB FF agent runtime B X0 R E X AMEE:

* proposer: 1REVEY agent 1R H FE.

« verifier: #EFEREHE schema, policy, IFELEEFBIRLAR.
* commit step: IBFNMEEIESNRGHIMNE.

* reject signal: 1B J%4 agent UG R 15,

'E1L$E runtime pattern Y484 hierarchical delegation, scatter-gather plus saga, event-driven sequencing, shared

state machine, supervisor plus gate, human in the loop, F#§H replay divergence: [G—%% deterministic event

log # TR EY/# prompt ERAS AT EF= AR E /L.

FKHIFIE: SDB Elb“guardrails” BEFEH TIEHFR . Guardrail ZHEBEMNH HTIE; SDB XiFHE
ERE H I T AR E B SR A EI{E . Native Agent Runtime iZ 388/ tool.call, artifact.publish,
capability.promote #ZE# A SDB, MARRIZERREFRTIE".

HEBAT BRI HIRERIEINA:

ProposedAction
action id
proposer_span_id
action_schema
target resource
expected side effect

VerificationResult
verifier id
policy checks
environment checks
evidence checks
decision: accept | reject | needs approval

CommitRecord
commit id
action id
before ref
after_ref
rollback ref

RejectSignal

action_id
reason_code
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repair hint
retry policy

23.4 HIiHM: Agent-native computer use IE kLK GUI agent &2k

2026 £E computer-use agent IR HHRERE, ARICZAAR ESEEHE. ESSIRHA”. CLI-Anything B9 &
7& GUI-centric computer use 5 agent 8¢ /J$REL: ik agent FFREHE. &K Ul &4%. BURARAE XRLERE
1B{E agent #E{HF ALBERE; FIFAIFER agent-native interface: LML H<S. BEXARS. BEHRE.
[ERF, Multi-Agent Computer Use MERBE Z1KFE computer-use AJ A manager IB{EZ R DAG, ikFtE
1T CUA subagents, #4E{&1T DAG, FREB Tif agent AIRELZEFTUEAIEE. EMETE OSWorld, Online-
Mind2Web, WebTailBench, Odysseys Z{E5 FHHRTE agent  3.4-25.5% B, FHEEFEFEKFE web navigation
HJ wall-clock,

FKEIMIE: GUI agent 2ILEFAS, agent-native computer use 7 B1EL runtime k&, MAMBME, 5
HE R FREREAZD, FINBITEREREMSK B ConmandHarness:

Bix GUI i85 %k agent-native F&&k

22 screenshot, OCR, #4x, DOM FE& typed state, resource graph, machine-
readable diff,

ZhiE click, type, scroll, wait command, transaction, patch, query,

workflow step,

ISIE MR ESE L ERRIER precondition / postcondition / invariant
checker,
e EHMEE RIGRZH snapshot, rollback, idempotent retry,

XHFARN GUI ANEEZH, M GUI MiZ2 &Kk adapter; runtime 110 RiZ B4 FE {4 & 28 agent-native
harness, CommandEvaluator A] LAi&iH 4 HarnessRuntime, 38 CLI, HTTP, database, browser automation, mock

app FRNE— M AIEIEMITIRE,

235 BIA T ATRIEISRINER A CUA FIT A agent B2 ™=

CUA-Gym 38 computer-use agent HJ RLVR #{#F0)@F Y task instruction, executable environment, verifiable
reward =720, FFFH Generator agent #JiE#IR/H £ IMEIRZS, F Discriminator agent 5 reward function, B
HH orchestrator IXXTFE. B 32,112 4> verified RLVR training tuples, B 110 PERE,

PRO-CUA M58 process-reward optimization: AERFARELERER), METE live rollout FAEA state F*
H1XESNE, F process reward model 3244t step-level feedback, B group-relative optimization, Agent JIT
Compilation #—##8 web agent B B SR 1B S E 55 %R1F B AT HLATIT RIF0IE &, Z3K tool protocol 7 precondition /
postcondition invariant,

KR EIE: 2026 BYEM#EE B M “benchmark answer”#%[d)“executable environment + verifiable reward”,
X IE#F /2 native runtime AJIAFRAIHITS: R ZE runtime HBEIME, KT, TH. artifact FIHTT, EFMKIALE
RIS EHEFIEIE RS .

HEBUEZET eval model 3B

VerifiableTask
instruction
initial environment ref
allowed tools
hidden assertions
safety constraints

RewardFunction
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reward id

deterministic checker
process reward model

final reward model

anti reward hacking_ checks

RolloutTuple
trajectory ref
state refs
action candidates
step rewards
final reward
failure labels

XEEEEMAZIIZGKRE, ML runtime FRELHATHMLEM AL, ATEH. ATEMBA] rollout. FTME

23.6 BIiA7y: L TXNEESEIEEMIT T agent
2026 FR ETXAEBENBRXEAKEI A 3B context manager”, JLEFH TIERBREE:
* AdaCoM: JlIZk5MER LLM B3R frozen agent ) LT3, ARFEEB N EMiREIR RL RETSARSHE.
B8 stale content,
* CoMem: 38 memory management M agent workflow a3k, FARH pipeline ik memory model
summarization 5 agent inference 17, BE 1.4x latency improvement,
* InfoMem: F§ answer-conditioned information gain /|2 chunk-wise memory agents, H#ZERXERZE memory
Jt ground-truth answer FZE2E .
* LongTraceRL: F search agent trajectories 0 rubric reward ki< T3 HEFE, 52iF evidence-grounded

reasoning,
* SparseX: I KV cache reuse M prefix #" B E|IERIZE. Ei5EK. I turn, ¥ agent B segment-level sharing,

FHAOMIE: XA ContextCapsule NEE R 2 EEHE, MEFZLM runtime-managed context product, —
AN EEE runtime 1% S8 1FE agent, context manager, cache manager, retriever, auditor 43 L:

EvidenceStore: ERIAIEIEFIAI FE451H

ContextManager: &, E4. BE. AALTX

MemoryModel: RFS4IFKEA memory / working memory

CacheManager: prefix / segment / tool result / artifact reuse

Auditor: & capsule REXEIHE. 5IALN. BNRE

FHEATAERETXEOTRERF. EERZLFER context supply chain: FA~# N prompt B EZ #f&E
WAAKIE. M. REE. JHRBEFAHEITKE.

23.7 Aligt: FHEFIETME transfer, MARRFRRESZHII

AgentCL 15, IBF agent IR ZE X episode fFiRER#E; EiT{H continual learning, FHZ controlled task
streams F0 transfer gains, M =BEH IS naive streams, E Lzt MemProbe, 3 interactions, insights, skills
FHER, [FBTFE consolidation BTSRRI £ .

FederatedSkill Eift—4, #EEF P skill evolution HJIB{FE LM raw trajectory MY semantic skill diffs,
evolution agent B2& patch, [EIRF{REE client-specific capability boundaries, Adaptive Auto-Harness NI§H &
7 offline benchmark _E{i{£ harness 7%, ESLEBE Z open-ended task streams, 2= harness tree, solve-time

routing 1 human-steering hooks,

BHMITE HFEFINRMERTIRIEET Z)”, ME‘EBKWFEEEFRTICIZITER”. KB ik 2
FRE BT/ R trace EES N\ memory, BiEAJEER:

* trace 5Ei# N\ quarantine,
« 223 failure clustering #0 transfer test f7, Z 4 Ay skill diff,
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« skill diff i# N\ candidate branch,
» candidate branch 1837 controlled stream, held-out stream., regression stream,

* promote J5{J}¥R B rollback #0 client-specific override,

X &k skill Agent HIRIAEBTHBEEE: EAFRHE skill version, eval case 0 improver, REZIOHE
MR skill 3LA"F 2R E] semantic patch / harness tree / capability boundary

23.8 HIig/\: RENFSEKBARANITLE. Bi&R. B reward hacking

2026 £F safety FJE S35 T, BraveGuard M open-world threat signals #1E 3L agent trajectories FRiJl|%k guard
models, ERSHEIH A RTE SR adaptive loop; ROGUE NIl B7REMEZE BT, computer-use agent S TEE
BESHATERBIrMmEIPRE. ZRMBEHIS shutdown notification, FFH subagent A —E4E K E agent A
corrigibility, Meta-Agent Challenge IEfB/R T HEIFF & agent BIE 7 ZE# reward hacking K&, €3F ground-

truth exfiltration,

F— BB IRLAI T {EIR H three-layer probabilistic assume-guarantee architecture, 3 &£ #f FY semantic intent /
policy compliance, environmental validity, dynamical feasibility =8, BEGMILEEFFRIE TrEFER—
guardrail 5.,

AT agent REFEBEFETFTHANHHRTIA, thAEERNHITHEE, Runtime FEL R EHMA

AAE].
[=R=J LN

ZEE WEXS runtime SCIR
Intent layer B#r. BB, policy scope., HIHEL GoalPolicy, DataScope,
LR, ApprovalRequest, semantic auditor,

Environment layer  HEI3zik, S, RE3E. MK, SMEE  EnvironmentSnapshot, precondition

REKE. checker, secret boundary, network
policy,
Dynamics layer EHENERBESHAFHERMAAE  trajectory guard, interruptibility checker,
3, rollback plan, rate limit,

L EHEI corrigibility 2 A} runtime invariant: AR, BEH#IELE. shutdown, PRUYIE] M H deterministic
policy &3, AHE3ZLE agent “EBfFFFET".

23.9 B/ % agent F REZEMN“E X agent” [0 “KIEFNEE H”

Scaling Behavior of Single LLM-Driven Multi-Agent Systems }REEF{], % agent #EIEMHAH R RIETERE
EIEERFA, WEES base LLM gEF1. (& ZEAIFN coordination overhead 2205, MARGIN MM B—NAEVIN: £
agent coordination H{4Z[»[B] @i Z — & runtime confidence calibration, JE3§ verbalized confidence 7EMERN_E 7] BE
REHEX, MARGIN AELKELE agent EFE.

KM % agent AIIGAR“HEE S AR, M2 runtime FE{T AR agent, B/ agent., Fif.
{EHE. FARITE R, SubagentRun NiZ% s L calibration SR EE:

SubagentRun
agent _spec_id
task type
claimed_confidence
calibrated confidence
historical band accuracy
marginal cost
expected value
stop reason
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XS BN scheduler: {RMEESZANIK subagent; BARRAEEFZIRFFIT verifier; FEMERHERKER
agent EEEHIE audit; & BEF A recursive decomposition,

23.10 F X+ HB71 HAY 2026 ki ZkE
FAHHECHEREE, QEXEL—NE2026" BB MR A:

1.
2.

SDBRuntime: 3 proposer / verifier / commit / reject ST B BHUERAIMERNZE—1BR.

HarnessRuntime: 8 command evaluator 74} 4 agent-native command harness, 3 #¥ deterministic state, pre/
postcondition, rollback,

TrajectoryStore: ¥R goal BLITRTFAF L rollout, E13F state refs, action candidates, step reward,
failure labels,

ContextManager: 3 ContextCapsule FHZR AR F >/ Al F#h] context product, 3Z#F async memory, segment
cache # evidence audit,

RuntimePolicylLayer: fE framework #0 serving engine Z [B]f# observe / score / predict / act, FESCI] cache,
cost, safety, routing PUZE3RMAE,

CapabilityEvolution: M prompt improver FZRF| skill diff, harness diff, memory diff, router diff, FfFH
controlled streams I&iF transfer gain,

TrajectorySafety: 3CIQ intent / environment / dynamics =B R E R, B interruptibility 1 rollback i% A

f# invariant,

— A& MR MCP £ 2024-2025 HiEEE, 4 2026 BI#Z10 2 trajectory-native runtime, EREINHLITHL
T RZGEE, HIHERE. Z2F6ES. KEEBEMENMAK, EAEIEILF agent runtime BJBIIGE.

23.11 2026 ¥p FEERISRIR

« AgentJet: A Flexible Swarm Training Framework for Agentic Reinforcement Learning: https://arxiv.org/abs/2606.
04484

« A Policy-Driven Runtime Layer for Agentic LLM Serving: https://arxiv.org/abs/2605.27744

« A Methodology for Selecting and Composing Runtime Architecture Patterns for Production LLM Agents:
https://arxiv.org/abs/2605.20173

« Position: A Three-Layer Probabilistic Assume-Guarantee Architecture Is Structurally Required for Safe LLM
Agent Deployment: https://arxiv.org/abs/2605.18672

« CLI-Anything: Towards Agent-Native Computer Use: https://arxiv.org/abs/2606.03854

« Multi-Agent Computer Use: https://arxiv.org/abs/2606.01533

« CUA-Gym: Scaling Verifiable Training Environments and Tasks for Computer-Use Agents: https://arxiv.org/abs/
2605.25624

« PRO-CUA: Process-Reward Optimization for Computer Use Agents: https:/arxiv.org/abs/2605.29119

« Agent JIT Compilation for Latency-Optimizing Web Agent Planning and Scheduling: https://arxiv.org/abs/2605.
21470

« BraveGuard: From Open-World Threats to Safer Computer-Use Agents: https://arxiv.org/abs/2606.01166

« ROGUE: Misaligned Agent Behavior Arising from Ordinary Computer Use: https://arxiv.org/abs/2606.00341

+ The Meta-Agent Challenge: Are Current Agents Capable of Autonomous Agent Development?: https://arxiv.org/
abs/2606.04455

« InfoMem: Training Long-Context Memory Agents with Answer-Conditioned Information Gain: https://arxiv.
org/abs/2606.03329

« CoMem: Context Management with A Decoupled Long-Context Model: https://arxiv.org/abs/2605.30842

« Learning Agent-Compatible Context Management for Long-Horizon Tasks: https://arxiv.org/abs/2605.30785

« LongTraceRL: Learning Long-Context Reasoning from Search Agent Trajectories with Rubric Rewards: https:/
arxiv.org/abs/2605.31584

« SparseX: Efficient Segment-Level KV Cache Sharing for Interleaved LLM Serving: https://arxiv.org/abs/2606.01751
« AgentCL: Toward Rigorous Evaluation of Continual Learning in Language Agents: https://arxiv.org/abs/2606.02461
« FederatedSkill: Federated Learning for Agentic Skill Evolution: https://arxiv.org/abs/2606.03143
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« Adaptive Auto-Harness: Sustained Self-Improvement for Agentic System Deployment on Open-Ended Task
Streams: https://arxiv.org/abs/2606.01770

+ MARGIN: Runtime Confidence Calibration for Multi-Agent Foundation Model Coordination: https://arxiv.org/
abs/2605.22949

« Scaling Behavior of Single LLM-Driven Multi-Agent Systems: https://arxiv.org/abs/2606.00655
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