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create_entities / add_observations / add_relations
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!
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- Agent AIRERIEE, HEIRIGHIEE MKIAERX,
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MINRERTE NCPBridge, X EEMHISEIEEL,

3. A SDKEAN: &&™m, F—E&S terminal agent
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LLM fact extraction
J
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)
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J
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4, Markdown append: BIEEIHIEM
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- Markdown &M EBBFEE, BN heading/line anchor =7Z#%,

+ chunk ID 2487 content/model/source, BNIEEZR5|SMH,
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L
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{}

L2 Scenario scene_blocks/*.md
{

L3 Persona persona.md + scene navigation

EXAZRAg “ZRE/LR" , MEEMRRTEENERRE R :

- LOBIHE, FRESEEIN.
- L1 BAIMEREL, &S prepend shES AL
- L2 215 Sf, &S append E system context
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claude-mem: EAMERNEHIRENHIF

claude-mem BIMETETHE Claude Code #ifF memory IR/ NHIFITE

Lifecycle hooks
— worker queue
— LLM observation generation
— SQLite/FTS + Chroma
— SessionStart injection + mem-search skill

EHIREZORE BEE. EAE, Hook fasai& /1, worker faik Al [£48. fi#th. ESEAFM Chroma &
%, Memoryltem schema {BEfAIES narrative. facts. concepts. filesRead. filesModified $FF,

BHEAEIE transcript EXEHRAEE, MerTMAZERS|IME,
BEEHR:

+ PostToolUse RE#E# LLM,
« outbox / hash / retry 432 Al JERAE S8 HH AT KK,
- search — timeline — get_observations filt—XRE X% T,

FEN:

- fBE5a48E Claude Code,
- W12 observation [£48 prompt FiERi2, SBIEEKA .
+ Chroma 5 SQLite IWE—HIEFEE watermark/EF a1,

agent-recall: #3145 3CH scope governance {5t

agent-recall EfR “45 Agent NZASHFIIREE" , MAR “SIEATEER" . B people. decisions.
facts. context fEREME AR, JKE SQLite 43P entities. slots. observations. relations,

EREENTIEURE:

MCP client
— MCPBridge: Llimits + scope read/write filter
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— MemoryStore: trusted SQLite operations
— context/briefing: scoped context assembly

MemoryStore A scope enforcement A26RFE, MEERMIEERE store EX A API; EMEZ Agent BY

MCP NO7 @XRiBFR. XMkttt “BEHLE—LNR" EXZHIT.
EEEENR:

+ scope hierarchy + local-over-parent inheritance,
+ bitemporal slots RAELEH, MAEBESENLE.
* Al briefing 2 cache, 2 truth,

FEXR:

« EENKBUERITA, KiCRERE R,
- BEXKRENRE, EREOIZTEREZELSIMB vector layer,
- CLI #1 MCP WEEIRELARE, FEXIHIEEFE.

agentmemory: # Agent worker FIpZ<A] 1%

agentmemory FYZR¥94R % hooks. REST. MCP. viewer. iii-engine. 50+ functions. 32+ KV

scopes, ENZOHERRE “®REH" , MEILZT Agent HRA— 1 AIEIZARSS .
BERIZM RIS ERRIL T A3z -

* Hook standalone, &~F A iii-sdk, R HTTP POST,

« BIAF LLM [£48, & RS tool call #LE tokeno

+ Context injection BAIAX, #RBEEN 4000 FiclZEHERFTIE,
- Embedding provider fR5E iR, BM25-onlys

ENNREFRHEERGNER:
BM25 inverted index
+ VectorIndex Float32Array cosine
+ GraphRetrieval BFS
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SEN=NI=E-3:0 =

« RMARZ2/MRAE, ETREERAR.
© MELEARLEEZKMK, #E silent bad search,
+ fire-and-forget rebuild, 1tARSZFTRIA, R5IREZFT U
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- iii-engine B3&{&H, MEMFXEREES.
* MCP tool EIAK, BIARRE 8 MIOLTARUEWH,
- WSEREHHES, EOBRPMEIMWIRNLES.

powermem: 1B memory 5% a1

powermem By T2 BH47#] coding-agent #EHFARE. EFERARSFE terminal agent, MEHE memory
layer 5 SDK/CLI/API/MCP/Dashboard/IDE plugin R ERHI& .

BILRIER:

Memory.add()
— LLM fact extraction
importance / retention metadata

N
— dense + sparse embedding
— StorageAdapter
— 0OceanBase / SeekDB / pgvector / SQLite
THIX SR ZE StorageAdapter # provider factories, Core RE#E4F OceanBase SDK, LLM/
embedder/reranker t13&33 factory tJ#t, Xit PowerMem BJLIFE “Z<ith SQLite/SeekDB” E| “fik
OceanBase” BUELEPERZ.

EEEENR:

+ memory_type / importance_score / retention_strength / next_review #B& metadata,
Intelligence FEEE,

+ hybrid retrieval f adaptive weight normalization, &6 Z XK G Mo

- scope/permission/privacy/collaboration fEA4AH, MARBHFK.

FEXR:

+ LLM fact extraction E 5 \5&ERaI & &%, provider IEIRFIKK=FMM add BYALE,
- EBBXEMEKR, AP EEIEAM provider/storage/rerank/sparse A&,
- AERBENTFRESEEMK DS,

memsearch: Markdown truth + Milvus shadow index

memsearch FUZEHME S SR HEITAIRIER, ERE Milvus & truth, TI2IE .memsearch/*.md fENZE L
o

hook summary
— Markdown append
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— scanner/chunker

— chunk_id(source, Line,content,model)

— Milvus dense + BM25

— search / expand / transcript

XFFRES coding agent i21Z, ENRZICIZEEALEFRMEIE: ZHNIKITITIE. BNIER. TE
%R, AP RIF. Markdown it memory ZR% repo-local artifact, MAEREEIEE.

EEEENR:

* HTML comments M embedding AERIE, BRXIRE, 5% metadata I5FIE N
« search — expand — transcript (REHEEE
« chunk ID 487 embedding model, &R ARTEIAES,

FEXR:

+ Markdown #2520 anchor 1 expand.
+ Milvus/Milvus Lite 32 &19MB1TAT K,
- BEfEENIREEAME, EENERIEREMENELSIL,

tencentdb-agent-memory: KERIZIZF0%5ER offload &3

tencentdb-agent-memory &E¥HRENZ R MIERZE 92127

- KHERIEXIEIZ: LO/L1/L2/L3,
DHRESS E 32 tool result offload + Mermaid MMD,

ERBEDHAEENUE:

before_prompt_bui Ld
— L1 dynamic recall as prependContext
— L2 scene navigation / L3 persona as appendSystemContext
— memory tools for active drill-down

XMGHRIREWL: B8 L1EET, WMRK#H system BIZRA S5 prompt cache; L2/L3 BRE, ES
24 T, Contextoffload MIEATEHEM prompt BHF refs/*.md, F>FAN MMD TEFFBE, ik
Agent HFEBIHZ node_id T,

EEfEENR

- TdaiCore host-neutral, OpenClaw }&{4#1 Hermes sidecar E BREI—& k-
+ LOJE#E. L1atom. L2scene. L3 persona 93 EERH.
- pipeline manager A threshold/idle/flush/downward-only/global-serial =T 2.
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INRAGHEXLE B NKH memory, BERESHSH.
Tie EE A

+ claude-mem: F LLM observation schema [£48, RfxE facts/concepts/files,

- agentmemory: ERIABATNESE + dedup + privacy stripping.

+ powermem: fact extraction + importance evaluation,

+ tencentdb-agent-memory: L1 batch dedup/update/merge/skipo

+ memsearch: BSIEHES Markdown, BHiEid maintenance 437 PROJECT/USER B E,

ZOFIBT . memory write [z — filtering boundary, AR BEER,
2. 3ERMRE: 1BIZR %A BEMRZE Agent
PR IS ITHEBTEfRIF Agent ERR1F:

+ Hook RIEERE .

+ LLM [E45. embedding. H3|EBKEA

» search/injection KMESFELR A =TI21Z,

+ rebuild ~EEMRS B,

+ cache stale BRI LASEIR[E]IH briefing 3% raw context.

4NE memory RAEE X tool call BT AL LLM iEK, AP SIBEXE, X2 agentmemory
LLM. context injection BRIAXKHIIRZARE,

3. A5 ZR5| -t RIIWTMAEF

Memory RALZLEEmN

+ embedding provider It SHEE T,

+ chunker MUZE S 2 chunk id Zt,

+ LLM EZERM e im g 0E,.

« vector DB 5 NREINE SQLite ALK, =K,
- watcher/indexer HiRBH,
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Eb3RI2EIZIT 2 truth store BBFf. index AJ&Ej#, memsearch B9 Markdown truth. tencentdb-agent-
memory F9 JSONL/files truth. agent-recall #9 SQLite truth #3@XN A, claude-mem FIINZES|NZE
E watermark MIEFIREBIE

4, R FBYE] . KEAELET
Agent memory BRfBMHNE “SLREWMNEL" . FIMIEFREF. TIEZM. APIARA. fA5TA. SER
RE=LT W,
AEMENGES:
- agent-recall: bitemporalslots, F valid_from /valid_to fRIFEEFHE,
- powermem: importance/retention/next_review + optimizer = A o

- agentmemory: strength decay. auto-forget. consolidation,
- tencentdb-agent-memory: L1 batch conflict detection + L2/L3 1E£4 5,

AREERERE ‘(HELEHWNELES . XMELEHN metadata, BIEIFEL. scope M conflict
handling & ZU# NiZIOME BV IR A,

5. Scope FIMXPR: % Agent RE%— user_id
ZIWMB. £8P, % Agent B memory ReER S user_id 9., ELHEEIE:

- — entity TER[F scope TEARMF facts,

+ parent scope HIBAIAE L AT LA local scope overrides
- orchestrator BEE£F, i@ topic agent REEERER,
+ CLI B R MCP client R2RE—E1E%5.

agent-recall B MCPBridge @&EMISE . KR store AR, MCP AR MIERELIE. powermem N
8 scope/permission/privacy/collaboration A HEITHI2E, BiEE 1 WARSS.

6. L FSCFEN: BEIRIIAF TN ZBEshE#H prompt
B ARAZ 5| A= a:

- token FZAAEI Mo
- prompt cache #ah& L TXEHES
- |RIBIZIE S EFIES FE .

T8 2RI ERES

- agentmemory: context injection 2XIA%o

- memsearch: B&EIRIERER Smemory-recall, ZEifFH expand,

- agent-recall: SessionStart £\ scoped Al briefing, MA2EFfE raw facts.

- tencentdb-agent-memory: L1 Eh7 prepend, L2/L3 #27% append, conversation search &

o
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- claude-mem: auto context + mem-search skill X3fl.
Ti2HIMr: BROAENRIZFE. IBE. IR, REIHENZ T A,
7. 19FRM S RRF NNEMNTIELERE B3
Hybrid search BN mF 2 “FNEME" , MedRMaENRERIE:

+ BM25 # vector S EAR A HIELL,

« B query REFHESH, L query REENHH,
- graph/scope/time saFNIZE T I8 MAIEZE reranko
+ reranker F{ASFIIER B S ES.

. top-k KERE B EBLIEE.

powermem B9 adaptive weight normalization R EFFENAT . RLPraPREEHI—HUINE, &
RS REELE RIS KA G M. agentmemory B BM25/vector/graph RRF B2 &, E& AR,
memsearch & dense/BM25 1% Milvus hybrid_search, E&ENEE FEIMLBEELRIEE,

8. AN E : memory RAFERCHIBAEM
—B memory EiEHE, matllEBEiEatsEan@:

- worker B@&B5l.

- queue BE[E,

* index 24 stale,

+ embedding £EEE LA,
- cache @&idHA,

* LLM E4aRM =901,

« MFICIZHIENT prompt,
« EEEIRICIZMBER,

agentmemory BJ viewer. metrics. index persistence, powermem HJ Dashboard/audit/telemetry,
claude-mem BY worker service/viewer, #BZEIMNXMELHEE. Agent Memory IR EHRINLME, RIR

TR “BREEREE—EREMERNKRA" -

it

payit] RKRIE MBI
. claude-mem, tencentdb-agent- hook £#r/EHA. BbE
CEE B

memory OpenClaw & A BEHIN
MCP £5#f acent-recall tool semantics.
KigizE 5 scope. entity graph

20
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oE RKRIE ZRHER L Eas

pie: hdlE ‘ ZANH. G—BRS. %4 coding agent
agentmemory . s -

worker B! viewer, {EKRZAERIA =Fidlz

[z sl SDK/API. %Zfgim. %M =& LLMapp/E
powermem , . :

it F. provider matrix Ak memory service

Markdown " A&t source-of- coding agent FsE %=
memsearc

truth & truth. PTEEZRS] &

DTREXE ¢ «db ) LOJEE —» L1EL — 12 KHA persona + 554H
encentdb-agent-memor

PHEY . ! 58 - 3@ offload &—

XERRABAS, Fla0— B8R coding agent memory AJBER A

- memsearch B9 Markdown truth #1 progressive recall,
- agent-recall B9 scope/permission &3,

- claude-mem B9 hook-worker % i#f,

- agentmemory B AERIAFN A viewer,

- tencentdb-agent-memory B context offload,

- powermem B9 provider/storage adapter B,

BARE—HEMEPMERENEH—IRR. memory BEMRMBHNZE “GAKRE. EKRE. FAKXE .

BIRASEHIRFZE:

1. BAH truth store,

2. REB N NMEIEHITHE.

3. il BM25/FTS %,

4. B0 vector/hybrid,

5. B EFENT LLM [£48.

ke 30

fREYE R

4844 Claude Code N AEHAIE
1z

EEREMIAYZASH SQLite + MCP 45
H\iglz

it 21 Agent HRAXHARSS, HE
REST/MCP/viewer

kB

claude-mem

agent-recall

agentmemory

21
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hook-worker J15}. SQLite/Chroma [&]
#. SessionStart 3N

scope hierarchy. MCPBridge.
bitemporal slots

iii-engine B4k, BIAZT LLM. =% RRF.
index persistence



fREYE IR =] TEXER

A48 memory HEL R A A Bl B StorageAdapter. provider matrix. %#i
owermem
W ARSS P P controller. hybrid/RRF
18R Markdown BR, FHH chunk ID. Markdown anchor. Milvus
) memsearch
Milvus R EEZES| dense/BM25. expand
#8EA5R OpenClaw/Hermes B9 /E  tencentdb- LO-L3 pipeline. offload refs/MMD.
121Z#0 context offload agent-memory prompt cache 7EEN

SRR ERO

« ERD—F “agent-memory 2026 ME XA #RY R, IBLLLIBHHESR AL taxonomys,

« &ER‘D openclaw / Hermes / OpenCode RYSE{ATT, FN tencentdb-agent-memory #1
memsearch BB FESXARERTE,

- A —F “memory system evaluation” 7351, Xftt LOCOMO. LongMemEval. Coding-Life
HEENOR.

« AR “memory Z25[3%" 01, EiT1EME scope enforcement. PlI stripping. API
auth. promptinjection 15,

- AR —E “memory write semantics” IR, TIIERFEEIA. EEIEAN. SDKEA.
Markdown append. 3EE ABI&IHAR,

RSl

* agent-memory

+ event-driven-memory-pipeline

+ three-tier-search-protocol

* ai-as-compressor

+ hybrid-search-rrf
+ claude-mem

+ agent-recall

-+ agentmemory
* powermem

+ memsearch
+ tencentdb-agent-memory
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Al Agent Frameworks I E#E

XTE Y ETRIIREE Al Agent framework / coding agent / Agent OS / MCP / skills / memory / runtime
MEXEME IR — K TIZHE, ZOEI10: Agent ESBELHENE, FHER “WMEREATR” XAH
B,

End-user agents / coding agents
\)
Agent framework / workflow runtime
2
Tool protocol / gateway / SDK
)
Skills / memory / context / observability
\J

Runtime / sandbox / cloud-native substrate

SNSRIt agent-memory-project-map X7F “Agent #N{AiE{E” , agent-runtime-sandbox-project-map %
A ‘Agent IR LIETT , XTUXIFNZE “Agent TRESNAREASE” .

I ERE

= R&RINE / WA fiRRBY )RR
FAF B Agent.

End-user agents/  claude-code, OpenClaw, Hermes, OpenCode, ] )
= terminal coding agent. ™A

coding agents OpenClaude, NemoClaw, nanobot )
assistant
¥93E Agent R
Agent framework / AgentScope, LangGraph, LangChain, Dify,
. . / . g=rap & Y workflow. REE. % Agent
workflow runtime  Eino, ADK, Dapr, YoMo e

Tool protocol / mcp, FastMCP, GitHub MCP, Playwright MCP,  TE/ZFREAN. hiX&H—. &

gateway / SDK agentgateway, Claude Agent SDK 27518
1BEE S AL Markdown +

Skills / prompt Anthropic Skills, agent-skills, code review H,b .

. ) . , scripts + workflow BYE]ERS
pack skills, architecture diagram skills -
Memory /
context / agent-memory-project-map, claude-context,  KHBigIZ. KBIEX ETFX.

Langfuse, AgentOps, OpenJudge trace. cost. eval
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=

observability /
eval

Runtime /

sandbox / cloud-

native

AP

e End-user
Agent
mE  KisAR/
BR FHxEE
g B /
. session
task
FE CLI/
#0O chat/IDE
s %iﬁzEE

D VB
- MESIK
<N
TiE
8. I8
s
ZE
£TES

RERIE / TE

agent-runtime-sandbox-project-map, agent-

sandbox, agentcube, OpenShell, SkyPilot

Framework /
Workflow

NRAFAE

Agent /

graph / event

loop

Python/Go
SDK/HTTP
service

AgentState /
workflow
state

CIE: =N
. BER. A
KHIA

MCP / Gateway

e/ TEFRE

tool/resource/
APl route

MCP / Gateway
API / xDS

route/session/
policy state

Y. RBAC.
federation.
observability

Skills

Agent $5
EMIEE

skill
directory /
prompt
pack

Markdown +
scripts

X &S

AERS L.
AR K

¥ B8 src-ai-agent-frameworks-stars 89 109 NMRE A LI L&

fi Ry

fRES. =iERAE.
L=V

Memory /
Context

Agent /&

memory
item /
context
chunk

search/
recall / inject

DB/
Markdown/
vector index

SENRE. 1@

R, ENTE

K8s. %=

Runtime /
Sandbox

Fa/intE

sandbox /
session /
pod

CRD/CLI/
SDK

K8s/
Gateway/
session
store

N
B, M.
e

+ Claude Code FZRRESLAERS: router. templates. skills. memory. trace viewer. token

tracker. IM bridge. Codex plugin. code graph #BEE%t terminal coding agent ¥ &,
+ OpenClaw / Hermes / OpenClaude / Claw &f553&: A Agent+ ZF & A0 +sandbox +
memory + messaging IETEF=f ko
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« MCP MIMXZ R EmIZHEE: FastMCP. GitHub MCP. Playwright MCP. Kubernetes MCP.
agentgateway / Plano #B7E tool/resource IEANE RS-

« Skills B P E %168 Agent BB MEERISIEMTSE] Markdown + scripts + workflows

+ Memory/context/observability IE7EF=@mft: claude-mem. mem0O. agentmemory.
powermem. claude-context. Langfuse. AgentOps %35! & REEMIZHEME,

- cloud-native runtime # N\ Agent 4%: agent-sandbox. agentcube. OpenShell. Docker
Agent. SkyPilot. KAgent. kubewizard #§i5iPH Agent FEMRE. EEF BTN,

X eI H & E
AgentScope: 47= Agent R FAHEZR

AgentScope B OAREE DSL, MaHHR:

User Msg
J;
Agent.reply_stream()
!

reasoning event / tool call event / confirm event / tool result event

3
AgentState + storage + SSE

©iEEE provider. toolkit. MCP. skills. workspace. XfE. AZEHiiLA. KESS offload # FastAPI
service IFRLAIAE B, TIESMET Agent app, MARKEZRZZE sandbox.

BEfFfEE:

- AgentEvent /Msg 45— SDK. SSE. 7#f#&# Ul,

- ANEHIAFISMEBHITRE continuation event,

- TEHITIRA permission/context lifecycle 5 raw 1/0,
+ Workspace 7% tools/MCP/skills/context offload,

nanobot: /RIZA A Agent

nanobot BIfMER “/I\ARiZ + AliHEIRE -

+ 17 4> channel i&:¥ pkgutil + entry_points Ba1& M.

* ®% asyncio.Queue fi##8 channel # agent,

+ 8 & AgentLoop KN4 IE RESTORE/COMPACT/COMMAND/BUILD/RUN/SAVE/RESPOND,
« Provider £ fallback 3f Agent i%8H,

+ Skills/Memory/Dream/Heartbeat #3@ L TXE, MAEERILHEHE,
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EiEEHRTA Agent SfARFFE]E. A2k, AE. 5 AgentScope #8Et, nanobot B3, Eimfll. &
B AE1T; AgentScope BiRS L. EmMEE~ZHEF,

HiClaw: Agent F&MERAEHE

HiClaw 1{%& “Agent @ K8s B8~ HIE&4%. T F Worker/Team/Human/Manager CRD kA% Agent &
4, A Matrix fEAWEFE, F Higress HEELEIE,

©# Python framework FIESRK:

HE HiClaw &8 Agent framework
Agent FRiX CRD Python class / graph node
HERTT &%/ Pod HIZAITR

WMEE Matrix room in-process bus / state graph
ATE[ERE BRI [E]RY 52 FEBE U

FiE MXHEE 2 2 Agent 1 key

Tt reconcile / RBAC / Helm LA B 24b

ERATWE Agent FEFRFEBTE SDKE, RES#HA controller. BIX. IM. MRFHIIRZRS,

agentgateway: Agent REEMILHE

agentgateway #iBA Agent EFF BRI MEIEE. E4t— LLM API. MCP tools 1 A2A&(SE, R
Gateway API /xDS / CEL / HBONE S =R441EE .

7£ frameworks #IEIE, EHIER tool/gateway layer:

+ Agent framework &3 MCP/HTTP ifia] TR,
- Gateway fasE&H. IAIE. RBAC. federation. observability,
« EFEFAILAZE LLM provider. MCP server. OpenAPl endpoint 3f A2A agent.

X#1 agent-runtime-sandbox-project-map iYL £ runtime Ik E % : sandbox 1=l Agent #7g,
gateway 1=l Agent &,

agent-sandbox / agentcube: Agent HITEEE

framework BEF9ZE Agent, BLRLIEITHE substrate:

- agent-sandbox {EENEIRE Agent ZEEEIEM Sandbox CRD,
- agentcube #E Sandbox €25 HTTP invocation session.

26



XFEWA Agent framework £/IERMN “BE” §EE “BITIIFEAR” o LangGraph/AgentScope/
nanobot XZEZRA] LI sandbox/session layer {£/9 backend, fiAEE S E Pod. PVC.
NetworkPolicy. WarmPool,

Memory / context layer: IIF=5E

agent-memory-project-map BLER: Agent memory RZ2IEZRAZ— list, METEEL, {iBiEX

ETxthZEM, claude-context / milvus / hybrid-search-rrf / code-semantic-search 4B IH I B,

Agent framework #52, HMFEEIMIB memory/context; Agent product #EE, #HEIE memory/
context A& KA F AR —E 5

gt
1. Library. runtime. product @=MARREFS

Agent EXEHRENA R , BEDE=MES:

- Library/framework: AgentScope. LangGraph. Eino, E& 2RI,

+ Runtime/platform: HiClaw. agent-sandbox. AgentCube. OpenShell, EZRRZiE1T. RE. &
A4,

+ Product/agent: Claude Code. OpenClaw. Hermes. nanobot, ERERAF IEZETEMRES.

=HZETJUAES, BRBEREN %K. —NEFNZAELE sandbox £2; —1 sandbox [RIEW RN IZRE

Agent B4 reasoning loop.
2. MCP ZthiX|E, =& Agent HEZE
mcp R tool/resource EN, BEFREN:

+ Agent dN{AITBIFHEIE,

- TRERWAENETX,
« AEHBINAEE/ S
. % Agent SN NME,

+ sandbox #NfAIFRES.

* memory A5 NFEE,

FRILL MCP & TCP/HTTP 2 F Web Rf: ERHSEEHM, BRETENAER
3. Skills IEFE L —EB D &R

Skills FYXBEMNMERIBREIEIEM -

27



description
!

instructions / workflow
!

scripts / assets / templates
J

LLM decides when to invoke

XL ERRSiREM A 5T 2 Claude Code. Codex. OpenCode. OpenClaw ER[F Agent, FREEN
PR. f#i. hRASFINAE R MIGIE,

4. Observability #1 eval £ AEZRLR

Agent EEZRINRRIREIRANAR, FRMEREIH. £~ Agent FTE:

+ event stream,

+ tool call trace,

- token/cost,

+ model/provider fallback.
+ memory recall evidence,
« eval/benchmark,

+ human approval logs.

AgentScope BIZE 4. nanobot B checkpoint. Langfuse/AgentOps/OpenJudge X251 B 15 EAYRMIF]
TN MEI T AT REME,

5. Cloud-native runtime & “Zith demo” #R

Agent —BHNEF, MaH

+ sandbox.

+ credential isolation,

+ network policy,

+ storage/session,

+ queue/offload,

+ autoscaling,

+ GPU/resource scheduling,

XRFR T At 4 agent-sandbox. agentcube. OpenShell. HiClaw. SkyPilot #BHIRTE Agent
frameworks WAESTIRE, Ef1FRERE, ME Agent TEM demo Z production FHE R,
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PZIDME SR

1. Agent loop A1 T AR A fRFS

BRERRERARTAR[OE, TAREATFNITES—[EIE, AgentScope 18 tool execution R IEIE/
MR/ E FXE N5 raw I/O, agentgateway A CEL f{ TE/#= RBAC, OpenShell 7£ sandbox proxy i
ML R, XMOREERE, RAHUET S,

2. NERHINBEH NS

Agent TEREEFTE&HA. FMEHIT. AN N IBEMEAL blocking input RIEIFIRS b, FRRHE
AgentScope continuation event. HiClaw Matrix room. OpenShell policy proposal XFIRZSHL/ I EF
Elxl-l-o

% Agent thEREER S in-process bus

Python IEZRREM % Agent BEEHERNXZRERE, tUHSFTESM. EiE. Hit. FEEE. XHHR=E
MEs#HFEME, HiClaw A Matrix + MinlO + Higress + CRD 441 T FE U E R,

4. 15 Agent BT EE TR E XY

Skills. memory Markdown. AGENTS.md. MCP server config #i5iBR: Agent BENBEEESAXMG/BF
EREO, MARIE Pythonimport, XHMYFFEIT. T RRAIEHIFN LLM 3=EY,

5. E P XESSREIRIT

Agent framework N EZHA context £i%, AIEXIGER. KHAIZIZ. tool result offload. workspace
artifacts B3 IRIIE. EREEE XER context provider #0, MARIEFAE L TXHEH—
prompt builder,

6. Fm AOMIIERELEEAL

BFE&EIMZ Claude Code/OpenClaw/nanobot; TIZEEEEIZE MCP. skillss memory. sandbox.
gateway. observability, E#HENNEMSIEXLESF, B#EE “‘SKRE~R" N “RERE HiEL
3%

gt

pagit] (e ZEMEE L

Terminal coding claude-code, OpenCode, CLI/IDE ANEH. tooluse. workspace.
agent OpenClaw hooks

nanobot, Hermes, OpenClaude
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oE
Personal always-
on agent

Agent app
framework

Agent platform /
oS

Tool protocol layer
Agent gateway
layer

Capability package

(%3

AgentScope, LangGraph,
LangChain, Eino

HiClaw, OpenShell/NemoClaw

mcp, FastMCP, GitHub MCP,
Playwright MCP

agentgateway, Plano

Anthropic Skills, agent-skills

ZRIE L

channels. long-running loop.
memory. scheduler

event loop. workflow graph.
toolkit. service

runtime. identity. policy.
collaboration

tool/resource ¥ A schema
LLM/MCP/A2A traffic. policy.
telemetry

Markdown + scripts + reusable

layer workflow
Memory/context agent-memory-project-map, recall. semantic search. context
layer claude-context control

agent-runtime-sandbox-project- sandbox. session. credential.

Runtime substrate

map network
ERIFEIN
BR = TRXFSR
M=% Agent {2 AgentS AgentEvent. tool permission.
gentScope
FATEZR workspace/offload. FastAPI
HEZE1A Agent bot channel bus. 8 &IKZ&H1. provider
nanobo
A% fallback. skills/context
% Agent I CRD. Matrix. Higress. credential
HiClaw ) )
a8 isolation
f#§ tool/resource L .
- mcp / FastMCP tool schema. transport. clientidentity
=
Gateway API. CEL RBAC. LLM/MCP/A2A
it Agent JREMX  agentgateway / /MCPJ

federation

ftf coding agent
BT R

hooks. skills. memory. trace.
claude-code i1 y
templates
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BT B TREXER

MiEiTiiEe5%  agent-runtime-sandbox-project-  sandbox. session. policy. provider

TERHE map credentials
HAERICIZA LT agent-memory-project-map, source-of-truth. hybrid search. context
X claude-context injection

SRR ER O

- X&&R/L OpenClaw. OpenCode. Hermes. LangGraph. Dify. Eino. ADK. FastMCP.
Anthropic Skills BJ7R N source T,

« EERD MCP server £75#E], A3 FastMCP/GitHub MCP/Playwright MCP/Kubernetes MCP/
agentgateway 7EE—D1,

- EERD Skills B #E, &i7EbER Anthropic Skills. Codex skills. agent-skills. code-review/
architecture/finance skills,

- IRER/D Agent observability/eval &, %I Langfuse. AgentOps. OpenJudge. trace viewer,
token tracker,

EESALEE

- claude-code

* mcp
* agent-memory

+ agent-memory-project-map

+ agent-runtime-sandbox-project-map

- ai-agent-plugin-patterns

+ agent-sandbox

- agentcube

- agentgateway
- HiClaw

* nanobot
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Agent KRRIEIZ

ik Al Agent BSIERE L TFXRIGITHIH, #ZOFE: LLM EFXEOBR + XEHERARE K + AR
HAER" BRI EXORIFIEE

B SITEL

FE =& TR R

SEMERE R4 message $4H FEETIE)EEY | IR K. token RE. BEHEEIE
e

HEES LLM &N =IEHE gﬁmé;ﬁ HERKRAT. BRIEFSXKEK

HEMWME + W facts/ concepts /files FRAIR5IF ZRERWM KIMZES, EFEM token
Z5l EB+m& Py BES e

claude-mem XHE =,

TR ES
1.12812% e BHE + sig4%enEHA
claude-mem FH session_id X #h !

- contentSessionId — HETXHERIE ID (52HA)
+ memorySessionId — B session RFZAVICIZEL ID (KHA)

DT |ID 7 BEEE session BFRE—IN T /K £ T3

2. ELRERRE

LLM WEEARAZ " ME M 8R4 ", ¥ ai-as-compressor,

3.W&E5|: @X +M[E

- ©X (FTS5) —igtfaxiinm
- ME (Chroma) —i&X/BLEA8MA
- MELEREHHF
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4. lemEEAANRA (Skill)

¢4 Agent SEM—N"EIZIZ" TR (%0 mem-search Skill) , BRIAEEMANY ("HAFPEIEE/ XA
A" , REECEsftk. WFHNEREREERHK,

5. WG B BURERIE

BRBIESEERIE——-<private>...</private> irE1E hook B (%) ®MAE, KFAHENEEEE
AEB7E src/utils/tag-stripping.ts.

TEEE

%01 event-driven-memory-pipeline,

ERR

- KEHAMBBIF (X85 Agent. F5E Agent)
- ZRIARNZE (ARR"X bug EREAKK")
- FEFITHAIRE (B7. a3

+ src-claude-meme-architecture
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Claude Code

Anthropic HHaBIE$1T Al Agent, B1TELXIRH, @I THRIFAA (Read/Edit/Bash/Grep %) thBhER
HIRES.

5 claude-mem HIX &

Claude Code fEATEZE runtime, AEHFEEE 6 1 Lifecycle Hook:

Hook fith % BAN

Setup W IRk
SessionStart ]B5h / /clear / /compact
UserPromptSubmit FF1E3 prompt
PreToolUse TRiAMAR
PostToolUse THRREAAR

Stop =&

claude-mem & JFAXLE hook LI LR NBIEHEE, Hook ATUR[E] exit 0 (F N Windows
Terminal 2 R2FRFER) o

R FERR

s REEBERIECIC—8 X ARG EER
« XIF2 claude-mem iXEfRRHY 050

F&U

- 8% Claude Code CLI

- SDK: claude-agent-sdk (FF1EMIZs/4EHMNIAA Claude MERIZES)

« HHHEAEI: plugin/hooks/hooks.json A AR F (40 claude-mem)

« Skill &: @F SKILL.md SF A4 Agent EEIEABITA (U claude-mem B9 mem-search)
+ MCP &Fim: 1#d claude mcp add NIEE =T A server (4 claude-context)

Z

W

+ src-claude-meme-architecture
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Agent Framework {RiEEEI 3T LL T E

XTI “F Agent NZFE” BUHEZR, MAREZEAAM coding agent ™. &LAIRE: 1RFHEMR
graph. workflow. eventloop. role-play multi-agent, &2 Go IS TIESZ,

GitHub Hgitzia

&L X 2026-06-11 @2 GitHub API EFiiZ%:

= B

LangGr  https://github.com/

aph langchain-ai/langgraph
LangCh  https://github.com/
ain langchain-ai/langchain

. https://github.com/
Dify

langgenius/dify

AgentSc  https://github.com/

ope agentscope-ai/agentscope
) https://github.com/
Eino

cloudwego/eino

ADK Go https://github.com/google/

adk-go
AutoGe  https://github.com/
n microsoft/autogen
https://github.com
CrewAl ps://githu /

crewAllnc/crewAl

KREE. AME agent workflow

Python LLM app £&S5FE 4=

=3l
push

2026-0
6-11

2026-0
6-11

2026-0
6-11

2026-0
6-09

2026-0
6-11

2026-0
6-10

2026-0
4-15

2026-0
6-11

35

sta

34

13
8k

14
4k

26

11

8k

58

53
k

FIEE

Python

Python

TypeSc
ript

Python

Go

Go

Python

Python

I

resilient agents graph
runtime

agent engineering platform

production-ready agentic
workflow platform

see/understand/trust agents

Go LLM/Al app framework
code-first Go toolkit for Al
agents

programming framework for
agentic Al

role-playing autonomous
agent orchestration

iz
LangGraph

LangChain



AL/ @1k workflow &

EM4R. tool/MCP/skill. BRS31K Agent app

Go BB {5 LLM app

% Agent IHiE/ T {ERR T
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Tool

BN

= o;
T X

o> Jo
o

# runtime/sandbox BYI5R

LangGraph

graph/state
graph interrupt/
checkpoint

LangChain
tools / MCP
bridge

LangGraph
platform / app

AIIMEERAIE

Dify

workflow
app
workflow

/Ul

platform
tools

RETE

RACE

RFA

AgentScope

AgentEvent / Msg /
toolkit / workspace

continuation event /

confirm event

Toolkit / MCP / Skill

FastAPI service

AL Agent Nz A3

XEAEZRBE RN 1ZH 2 %858 sandbox, ERRMATE:

Agent framework

3

tool permission / event stream

\

MCP / gateway

\

runtime sandbox
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540 AgentScope AT LA4RHE tool #1 workspace, BIIREEITARECHD, 1M agent-runtime-
sandbox-project-map H18Y sandbox 3728 workspace backend,

BETLRAF

‘% Agent” TEREMHEREHFER; ARIAMESESENTEARS
- EEZEEAIMERIE, BEE coding task ATEEL &,
- RRBTEEESRR~@RL, ERE runtime/sandbox BUER A
.+ Go IEZE S EMILHEHIBA, 18 Python £ZRIIEEY /provider/tool BEBEF IR,
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Agent Memory 493 i%E B B %

2% agent-memory-project-map 7 FEEEMME, XTUH—TiR “ERRF 1K REL coding

agent. FmMNA. BUTFEEEAEITRIREMIZZ.

GitHub Hgitzia

&L X 2026-06-11 @2 GitHub API EFiiZ%:

mE B

https://github.com/
thedotmack/claude-mem

claude-mem

https://github.com/mnardit/

agent-recall

agent-recall

agentmemor

https://github.com/rohitg00/

\' agentmemory
https://github.com/
powermem
oceanbase/powermem

https://github.com/zilliztech/

memsearch
memsearch

tencentdb- https://github.com/
agent- TencentCloud/TencentDB-
memory Agent-Memory
=R e
Claude Code AR S EEE

. claude-mem
=1F1e1Z

%4 coding agent 7k
#higiz

agentmemory
memsearch

st
=it
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s
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HAEfES

M Claude Code ' BEIZ
Agent B9 persistent context

/NEE, SQLite + MCP
scope memory

2 coding agent, Zsith
worker + MCP/REST

[ F%% memory
middleware, OceanBase/
SeekDB &%

Markdown truth + Milvus
shadow index

OpenClaw/Hermes Zs3t1 43
Eiglz

hook ##EANB%A, BEIFEMENBREMR

agentmemory 1RARSS/TEE, memsearch &

Markdown B &t
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=R = Hta

scope hierarchy. bitemporal slots. MCP
%ZINH /%% F scoped facts  agent-recall . P I v~ DItemp

instructions SEEAHf

SDK/API/MCP/Dashboard. provider F7Zf&iE
= SRR bowermem /API/MCP/ P =

Fose®

OpenClaw/Hermes &K%  tencentdb-agent-

LO—L3 1IEXEFIE + context offload

0 persona memory
ANEEHE review/fEIEIEIZ  memsearch Markdown source-of-truth, Z3|AJEE
RHER
) claude- agent- agentmemo memsearc  tencentdb-
H®E powermem
mem recall ry h agent-memory
_ L _.  hooks/ _ . -
SN hook #EhR Agent E£Ef REST/MCP SDK/API 25  hookiBfl  hook ¥#3k + 43
g & MCPE AN A Markdown 2 pipeline
= 200 PIP
SQLite SQLite OceanBase
HHH QL , ol iii-engine / Markdown  JSONL/files +
observation = graph/ ) SeekDB/PG/ ) .
= SQLite KV . files SQLite/TCVDB
S slots SQLite
BM25 + Milvus )
25|  FTS5+ vector + FTS + SQLite/TCVDB
FTS5/LIKE = vector+ dense + )
= Chroma sparse + graph hybrid
graph sparse
LLM briefing B] HIPEE/  L0—L3 B
\’r"! ;— N % h > j,:é N ;. N
R [E4atzity #/cache RIAZE LLM FHEY/IE Az T3 &
search before_prompt
AN SessionStar = scoped E NI CIE S R o anc/l - b 'ldjrp P
W FIRTE X p ui
®KB& tBzhETX  briefing AN . P -
bl offload

K E

- BnhidlZ vs £55i21Z: claude-mem. agentmemory. tencentdb-agent-memory BEXS{EE

EXIE; agent-recall EHE

N==F.7 3
/B RE

BKHH Agent EENRTFo

« IR truth vs Markdown truth: #IBEZERMR. 44958, Markdown & diff. BJ&#EIT. ATFK.

memsearch & Markdown truth B9,
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« ZLLM BKIA vs Al [£4a: agentmemory FAIARIF token A% Z4s; powermem #1 tencentdb-agent-

memory Bk LLM 3hEURENE X R £,
- MM vs IREWUE: claude-mem MHETEE; powermem BN AEMIZHE; agentmemory T

Fig,
TR
- IBIZRFHIX S truth store 1 shadow index; RE#L embedding collection HM—Z3L,
« BalENRRAERRT, BB coding agent L X &,

+ % Agent HZI2{Z#4 71 scope / tenant / project 15,
“F1E MCP” REFENFERMI; EE tool instructions. PR enforcement M EEEY,
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Agent Runtime / Sandbox I H#E

XTUBHFIHIRESRM Agent runtime. sandbox. =iE4RHE. ZEEHIEAEXNINEKEIE—K TIEE
B, & XEMBMEMR “‘Agent EARE. AIME. AINUIBMKRRETT” , BHREF—1.

Developer / user API
)
Agent app framework / CLI / SDK
)
session orchestration / agent control plane
N8
sandbox Llifecycle primitive
\)
runtime enforcement: container / supervisor / proxy / policy
2

network, credentials, storage, inference, tool access

B Agent Session & #n & HA

Create / Claim

\)

Provision or WarmPool adoption
J

Ready + route + identity
4

Running session
— tool/model/network request — policy — external service
— idle timeout — suspend / hibernate
— checkpoint — snapshot / PVC / workspace
— resume — restore route + identity
L— expiry / delete — revoke — cleanup / retain data

XNAERERE “BEREBRI— 1328 o Agentruntime BUSHMET: ERKESm. BRE. 1T

ARERRAN. SREILARN. PREEMMNING, FELEFTEALFTENN. BENRFLFE
EESAR. 5. FiE. WK, X, HERH. TENRMTE.
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OpenKruise B Agent sandbox lifecycle platform, 8 SandboxSet/
Claim. E2BAPI. Envoy E&EH#] runtime/CSl/identity ¥ B4E&H#ZFR

EF agent-sandbox B89 serverless session orchestration layer, %

Code Interpreter / AgentRuntime &t HTTP/SDK B ANO

NVIDIA & £FAE Agent runtime, Gateway = + sandbox
Supervisor + OPA/Z3 policy proxy

OpenShell sandbox A always-on Agent B9 host-side CLI Z%IE, 4
HE onboarding. provider. policy #1 agent setup

K8s operator + Matrix IM + Higress M%#9% Agent MEFE &

Python % Agent N FBIEZR, 147 ReAct loop + toolkit/MCP/skill +
workspace/offload + FastAPI service
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SEE

App / Agent framework layer |

|

| AgentScope: event stream ReAct, toolkit, MCP, workspace, FastAPI service |
| nanobot: Llightweight personal agent loop, channels, providers, skills |
[

| Multi-agent / session product layer |
| HiClaw: Worker/Team/Human/Manager CRD + Matrix + Higress |
| OpenKruise Agents: SandboxSet/Claim + E2B API + Envoy route |
| AgentCube: AgentRuntime/CodeInterpreter + Router + WorkloadManager |
| NemoClaw: OpenShell onboarding + OpenClaw/Hermes setup |
[

| Sandbox / runtime primitive layer |

| agent-sandbox: Sandbox/Claim/Template/WarmPool — Pod/PVC/Service |
| OpenShell: Gateway desired state — driver — Supervisor/proxy enforcement \
|

| Network / credential / tool gateway layer |
| agentgateway: LLM/MCP/A2A proxy, Gateway API, CEL, HBONE, xDS |
| Higress/OpenShell gateway: provider credentials and inference routing |
[

eSS

- agentcube BAFAILTE agent-sandbox Z £ FiE{# session API, 5&1f# Sandbox Ean/EHA,
- openkruise-agents i57E agent-sandbox HHIPEEFSWHIMIE: E18 SandboxSet/Claim. E2B
API. Envoy E&H. agent-runtime. CSI# identity token IEIF—E& K8s Z1ThRE.
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+ NemoClaw FA#fauE7E OpenShell Z t: Fi#&{# onboarding #1 agent setup, /5&1# sandbox
runtime 1 enforcement.

- HiClaw # agent-sandbox @E4Mk £ HiClaw B% Agent HME, agent-sandbox BJ AR AKER
BRIE,

- AgentScope 1 agent-sandbox & EAB4BIAEUE . AgentScope BY Workspace gE#% Local/Docker/
E2B, agent-sandbox @E=RRENMITIFRIRE,

- agentgateway FIiE1T Agent, {BIZHI Agent i5RIFEEL, MCP. A2A BIMLKIAR,

TEHImE
agent-sandbox: Sandbox /3 K8s [Ri&

agent-sandbox B#Z /L BIEA 248 Agent runtime MEiE Deployment/StatefulSet BE4itisk, Agent
sandbox BN = :

« BASCfl, replicas REE0/1,

- BIRES), BhtlE headless Service,

- BRATFE, PVC £ ARARME Pod BahffifR.
- AJUEE/RE, scaleto0/1,

« BTLLSHE, shutdownTime REEAREEHR,

TR IBL VG FAE LI, MELREZIELS K8s [FiB: runtimeClassName. gVisor/Kata.
NetworkPolicy. securityContext. serviceAccount, X-MEITHTIENBERAIAS: ERI LEFEEH

LA 7% K8s £ Z5HES o

XEtER: ERIEHERRIE, FHH1E% Agent thE. TEWMN. EEMX. HTTP invocation 5§
Agent app framework, XL EE#To

openkruise-agents: 8 Sandbox [RiE BaX E2B-like FE&

openkruise-agents FIXEREHiE— &)\ Sandbox CRD, M2l Agent sandbox & EHARY = SamE+b
3F:

E2B API / K8s CRD
\

sandbox-manager

4
SandboxClaim / SandboxSet / Sandbox

\

agent-sandbox-controller
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\

Envoy route registry — Sandbox Pod IP:port

18 warm pool BRFfZEIER SandboxSet, BRI IEKEER SandboxClaim, 18 API NOHAK E2B-
compatible /sandboxes / /snapshots, Fifid Envoy ext_proc % Go filter {815 REEHEI &K sandbox,
XMAGESMBEIEE E2B-like workspace AR,

XPeTETF R4 mLL agent-sandbox K1R%: key storage. route registry. memberlist peer sync.
dynamic CSI mount. identity token propagation. checkpoint/hibernation #1 runtime sidecar #$%
DRI, EENNIBEERTFEIENE, mAEE— controller,

agentcube: 18 Sandbox G FIIAASIE

agentcube MLl agent-sandbox &—F. EXOFAREWNFELEE HTTP/SDK JA—1 Code
Interpreter 8 AgentRuntime, MAE1LAFEEES Sandbox CR,

e

Client invocation
$
Router checks x-agentcube-session-id
\
Work loadManager creates Sandbox or SandboxClaim
\J
agent-sandbox starts/adopts Pod
\)
Router reverse-proxies to PodIP/entrypoint
\
Redis/ValKey tracks session TTL and activity

CREENZEHIE RES Sandbox controller, WorkloadManager 248 AgentCube £
AgentRuntime / CodeInterpreter EJi¥EY agent-sandbox CRD, J&/Z lifecycle. WarmPool adoption.
Pod/PVC/Service #2345 agent-sandbox,

L%k, PicoD A Router-signed JWT 1 SSH; X{&{k SDK, {B Router TR RETAR, EEFE

OpenShell: Gateway desired state, Supervisor runtime enforcement

OpenShell WP BiHRELZETIZ:

Gateway owns desired state

\
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compute driver provisions sandbox

\

Supervisor owns runtime enforcement

\

policy proxy controls process/network/inference egress

Gateway 7% sandbox. provider. policy. settings. inference. sessions ZIXZ; sandbox A
Supervisor 77 BIEHITMEE. #HI2. X, TLS. provider credential 33 \#1 proxy enforcement, X4
BRI, HARE sandbox AEEEN#HZF . socket. binary hash. TLS mAETTEIEHE,

OpenShell IXERE “A sandbox” , ML Agent egress TRLAIEIT. AIFHR. AIIREMNHREER, T
BMLKILIBIE OPA; inference. local 2F5FkaAHliaES], KIER| provider, {B Agent REIZRFEEX
keyo

NemoClaw: OpenShell B host-side Agent 4w

NemoClaw & OpenShell W= @t EHE, A5 —MEIEDK sandbox 5|2, EIEAFREEERHRND
Bk

- preflight #27& Docker/OpenShell/GPU/DNS,

- B E R named OpenShell gateway,

« 1%&#E provider/model/credential route,

- BIEsE A sandbox.

+ L% /FY OpenClaw 3% Hermes runtime config
+ [ZF3 baseline policy 1 presets,

* #%iF messaging channel manifest,

EHIZOEAE onboard FSM: host-side JSON registry. session state. £/5 lock. resume/fresh/
non-interactive, XMEXEEEFRTMALTE, BHHRKREME. 2595 NFRAEE K,

HiClaw: Agent 2 CR, 82 IM BBF

HiClaw B9i&iHRE£RE: 1B Agent iz4 AL K8s operator, EIFHEIMEEME Matrix IM,

Worker CR
l

controller reconcile
L

Matrix user + room
{}

Higress consumer key

d

Worker container
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4
Human / Manager / Workers collaborate in rooms
XARRFE N Agent framework ZBEAYRI R :

« AWM BANT N Bi# Matrix FSia,
. Agent EIEUNAPRE : Worker 2= Higress consumer key, ES5L provider/API key TERIX M,

ENRNETEERES. 81 Worker /23, Matrix P, gateway consumer =fii—1{%&;
Provisioner [EIBS4RHE Matrix/Higress/Credentials/Manager bootstrap, #mEiFHDEIELHM,

AgentScope: NMFHEZREM runtime 1857
AgentScope Figf5& sandbox [R1E, BEENX T &= Agent N ERIETTIIAR :

- AgentEvent /Msg 2 SDK. SSE. 7Zfi&fl Ul B9%—mi¥

* ReAct loop B A KEHIAFIIMBHITERER continuation event,

- Tool execution #3FEARPRE/ L TFXE ANF raw /0,

+ Workspace %% tools. MCP. skills #1 context/tool-result offload,
- FastAPI service &% M storage/session/workspace E#£03 Agento

KERFEENARS, MARKERE. ©rILUIE Docker/E2B/k3kK agent-sandbox ¥E79 Workspace
backend, BESFREFE Agent BHESEHRE.

agentgateway: Agent J5R]7MTERIRLEITH =

agentgateway fIRHIE Agent 2, AR Agent £dEHA. EE LLMAPI. MCP tools. A2ABfE4—
E—4 Rust L7 #Em, i=H|mE A Gateway API/xDS,

3t runtime/sandbox A& 3KiH, ERNMER:

* LLM provider Zi—tX#0 guardrails.
+ MCP tools federation + CEL RBAC,

+ A2A Agent Card URL rewrite F1{{3E,

+ HBONE/mTLS/telemetry/access log.
- FAFEBAT CRD ERH. R iR,

9NER agent-sandbox & “Agent BBTEMIE” , agentgateway FiE “Agent BEiFIRItA. EBAAR. &4
Hit”
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PZIDME SR

1. £ 8rAHAAZ Pod £ apEIHA

Agent sandbox AR EHAEE: GIE. ME. HE. £, JHA. MWFF. GC. startup resume. KfE
% offload, XLtbEi® Pod B Running/Terminated EE %%,

- agent-sandbox i shutdownTime # 0/1 replicas FixEZ /3T HH,

- openkruise-agents 3 SandboxSet / SandboxClaim £=iX pool 547X, F E2B APl & pause/resume/
clone/checkpoint,

- agentcube A Redis sorted set & session TTL # last activity.

+ OpenShell B Gateway store + driver watch/reconcile/resume,

+ NemoClaw A host-side FSM # registry f# onboarding resume.

2518 Agentruntime WMENEE “F M “TELE HES.
2. EIERBEH Agent H#HFE

Agent SHITIREIE N TRIFAR, WREWAFBA. EX APl key. GitHub PAT. = AK WIR#H A
Agent I#i2, FA=H# promptinjection K,

B AL EEEMXITE:

+ HiClaw: E3E key 7 Higress, Worker 2#F consumer key,

+ OpenShell / NemoClaw: Gateway i provider credential system-of-record, sandbox @i
inference. local {EAZEEL,

- agentgateway: [5U% credentials 5 policy/filter 7ERI M,

X#0 agent-credential-isolation 2E—%1&it%.
3. WEREEEHERIEN

K8s NetworkPolicy REEE Pod 4, Agent sandbox HAJEER Z N #FE: agent. tool. shell.
browser. package manager, OpenShell &3 proxy + /proc/net/tcp + binary identity B8 EREAL
BHE/ ZHGI B, XEEHMHER runtime enforcement,

HFREZHTES, F—MEXTLLA NetworkPolicy + egress proxy; EXHEZAFEE OpenShell X
Supervisor/proxy #2,

4. WarmPool 21%8effift, BEFFIENINY

AR ZE “t2RIBE) Pod” XAEE, XEMAE ready sandbox # claim 47756, ownerReference.
labels. status. Pod exclusivity #Z—%,
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agent-sandbox HY SandboxClaim adoption i 2FKEXI; agentcube R7E Codelnterpreter
warmPoolSize ERFZEESN, XRRENT: RERIEMENTEE, LERTX “REEMLBD -
openkruise-agents M8 warm pool F&&F &4k SandboxSet + SandboxClaim #¥, FHTE claim BS&N
inplace update. dynamic CSI mount. runtime init #1 identity token,

5. ATE[EIEEAZ Ul M NI

% Agent RAFTBALTESFENN. HE. WENEE

+ HiClaw A Matrix 5ialf8 AZEH Agent I7ER—MAEFHE.
- AgentScope B RequireUserConfirmEvent ] continuation event {8 A SHIABOE BT
+ OpenShell B9 policy proposal BRIAA &,

ATEEIENiZZ XFIREHEEST, FRIZRB— 1 EimiEH.
6. App framework #1 sandbox runtime 492

AgentScope. nanobot X AMEZRMER “WNEAIRE. ARTAE. HAKLET ; agent-sandbox/
OpenShell iR “UIAIRLIEIT . BRBRRTI—RISBIERMEE ReAct, XEERR. MK, KR
mE, EFREXRE,

EERBBNAEE:

Agent framework

| workspace/runtime adapter
Sandbox/session layer

! Llifecycle primitive
K8s/OpenShell/container runtime

Bitsa

payit] R&RIE RITEL Eas
Sandbox agent- CRD. Pod/PVC/Service. i
=IRE Agent HUITIFIRREE
[RIEEY sandbox WarmPool. K8s [Ri& &
Session % HTTP invocation. session registry. Code interpreter / serverless
agentcube ]
HER Router/WorkloadManager agent runtime
zZ% . : e
" 0 Shell Gateway desired state. Supervisor. =X autonomous agent.
runtime penShe . R
7 policy proxy EIERE. MR
NemoClaw =% runtime BRI @

51



op

Y=

V% Agent IMEFIE4E

¥ Agent RZFAEEL ™A Agent

Agent MBI IR)GIE

TEXER

Sandbox/Claim/WarmPool. PVC 4 #s/EIHA.
NetworkPolicy

Router/WorkloadManager. session registry.
WarmPool adoption

Gateway/Supervisor 7352, policy proxy.
inference.local

onboard FSM. provider/policy/messaging

CRD. Matrix. Higress. credential isolation

AgentEvent. tool permission. workspace/
offload. FastAPI

Gateway API. xDS. CEL. MCP federation.

oE RERME ITED
Host-side onboarding FSM. provider/policy/
nEE 21t agent setup
% Agent
= ne HiClaw CRD + IM + 454 + Worker/Team
=it
RFAMEZR  AgentScope, ReActloop. eventstream. tools.
B nanobot workspace
MM %  agentgatewa LLM/MCP/A2AE. policy.
it} y telemetry
ERI RN
BR =]
agent-
1830 Agent FRIBER KOs BB
sandbox
184 Code Interpreter / tcub
agentcube
AgentRuntime 21ERS ABEIEERE
B REHANZEZ L sandbox
) OpenShell
runtime
4818 OpenShell 2 AF A CLI
. NemoClaw ]
TER manifest
% Agent thEFE HiClaw
AgentScop
B Agent N AIRS
e
AEAIE Agent BY LLM/MCP/A2A 7 agentgate
= way guardrails

Pl

+ agent-sandbox

+ agentcube
- HiClaw

- agentgateway

+ declarative-agent-management
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agent-credential-isolation
cloud-native-security
ai-agent-plugin-patterns
mcp
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Agent Skills / Plugin System fEbhE

I

Skills # plugins 7£ Agent £ 8B AAREE: plugin BRBEET EB=, skill E&aLE%EHE, MCP
tool B FIARSMNBEES . AT TIZAFRIILL,

GitHub Hgitzia

&L X 2026-06-11 @2 GitHub API EFiiZ%:

= =
58 o ==3lin sta %1
push rs =

Anthropic https://github.com/anthropics/ = 2026-0 14  Pyth

Skills skills 6-09 9%k on
https://github.com 2026-0 52

agent-skills ps://gi u / ) Shell
addyosmani/agent-skills 6-11 k

Matt Pocock https://github.com/ 2026-0 12 Shell

skills mattpocock/skills 6-10 4k

awesome- https://github.com/libukai/ 2026-0 4.6 Pyth

agent-skills awesome-agent-skills 3-26 k on

=MTRES

I B+ JEy=)

Host claude-code-plugin, 46/ HE hook. UI/CLI &

plugin  OpenCode plugin B TBEBHRE

Skill Anthropic Skills, agent-skills, BIERIE. U AE. BIERE

pack Codex skills R BIEBELE

MCP . . — s

ool GitHub MCP, Playwright MCP  #5/ tool/resource i)

o)

prigareal i)

« FZU5IT UserPromptSubmit / PostToolUse / Stop: B plugine.
- FEH Agent “BAMAPEHE/RME/FHR © T skill
- FEIpIE GitHub. %588, K8s. #iEEE: 5 MCP server B3EIAK server,
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EfI

Agent Skills E A A
(eyE

@A Al coding agents
B T2 skills

PMAIFE skills &S

skills 5F SHEEZR R

FEG

BEETS

FEKHA daemon T 58
PR server

S 2% workflow it BEFN
AT H e



« FE Claude Code / Codex / OpenCode ER3: 5L skill + scripts, BEERREREE

RESR
HE Plugin Skill MCP server
fih & BELEGEARSHS LLM iRHEEIREE LLM tool call
W AREBEIERE XA+ /A EIR A E server HZ/IMB RGNS
PR BHEHEEENR BURTFRZASHATIUR BURTF server ZiR
BT (el = e
Mt 75 BEEMNI prompt + script iz tool schema + server iz

BETLRAF

- skill R ZREM eI FIB0, BN Agent REFEIEFBIHIIAR,
+ plugin REEEFSEHIE hook EF R, B%E event-driven-memory-pipeline #95& hook =,
+ MCP server REHIZZE LR token, {L7ci@id gateway/secret EIE,

El—ae N AERBHAL plugin. skill. MCP, FRIEAFER: plugin fassiEik, skill fAsmis,
MCP 1 S39MEBh %
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Coding Agent / Personal Agent 2B it [&

XTIRE “ARPEEFEAN Agent” | &% coding agent. NAKE agent. Agent OS 1% sandbox B9

m/iz{ThEEE, ©F agent-framework-programming-model-map WX 3IE: XBELAE~RANOMBE
F&REY, RETENESR AP

GitHub Zgji%ie
ZE 2026-06-11 @13 GitHub APl 1%L

=-3i GitHub

e CE FiES . —a)iE
push 55
claude- https://github.com/ Pytho  2026-0 131k B 75 terminal agentic coding
code anthropics/claude-code  n 6-10 stars tool
OpenC  https://github.com TypeS  2026-0 172k
P Psi//g / y'p FFiE coding agent £4£%
ode anomalyco/opencode cript 6-11 stars
) “runs anywhere, uses
OpenCl  https://github.com/ TypeS  2026-0 28k o
_ _ anything” BY OpenClaude &
aude Gitlawb/openclaude cript 6-11 stars @
NemoC https://github.com/ TypeS  2026-0 21k 7 OpenShell IR £IB1T
law NVIDIA/NemoClaw cript 6-11 stars Hermes / OpenClaw
nanobo https://github.com/ Pytho  2026-0 44k o5
RENAKH Agent
t HKUDS/nanobot n 6-10 stars e &

XL ERIREEREL, |BAR source summary FEEEAZRMKRTS, EEBYRZ LA 2 README.
release. examples f1B RN,

ERILEIR

= Bk [REH BB
KIENRGTEE claude-code B M. hook/MCP/skills £7&58 REREFIRNZ
7 2, EaMEiEEM git workflow HEENIBITH
HEEHFIR coding Opencode TypeScript £3&. &k, EBEHAR #iE Ik Claude
agent 4 P terminal coding agent BYFF A= Code &78ES

sRAARERE. TAMEEEE
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=2
=

ZEE1 A Agent /
Agent OS 3258

%4 sandbox HiE

17 Agent
IM/ ZRENA
assistant
RESR
#E claude-code
EN  CLI/IDE-like
[ terminal
hooks / slash
Ve /
. commands/
sk .
skills / mcp
session
IRE  transcript +
=8 CLAUDE.md +
hooks
o ARF A A PR
ZE
oy hooks. MCP
= server ic&
. claude-mem,
121z memsearch
EA ’

agentmemory

Bk
OpenClaude /
OpenClaw %&

NemoClaw +
OpenShell

nanobot

OpenCode

CLI

plugin/
config /
tools

repo/
session
state

f#i agent
SCIAN
shell 1R

memsearc
h,

agentme
mor

RA

BARASL IR provider routing. policy.

sandbox. credential iR

17 channel. provider fallback.
MCP. skills/memory #7E/)\R1ZE

OpenClaude /
OpenClaw &

Agent runtime /
product shell

runtime adapter/
tools / memory

runtime/session
state

BURF runtime

tencentdb-agent-

memory,
memsearch

W
SERTERIEE
SLA
RARE RS
CLI
FEFTREAER
B Bahf&ek
NemoClaw nanobot
CLI/IM/
nemoc Law /
WebSocket /
nemohermes CLI
API
kgutil
blueprint + P tg s +
entry_points
onboard FSM + k‘“y_p
skills
OpenShell adapter
markdown
host registry +
gistry 8 7 loop +
OpenShell gateway .
checkpoint
state
OpenShell
sup ervisor / polic A
P POIY " 2, 4
proxy /
. sandbox
inference.local
AE
memory provider+  Markdown
sandbox runtime memory /
dream

X$E¥#7: Claude Code / OpenCode 2 “coding loop F=&” , NemoClaw / OpenShell  “&2£iE17K
FE” , nanobot @ “MAKH Agent AtZ” . BIIFRRERE, AIUASE,
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RERK AR E

« MAFFRME: A claude-code, BN claude-context #fLF3IE X102, Il agent-memory-
project-map H#J memory ¥tk

- FFRSSIEAR: A OpenCode 3188 Claude Code W T EEF. KiFME. EHEN.

- Z2WITHIR: M src-openshell-architecture + src-nemoclaw-architecture 32, & gateway
desired state. sandbox supervisor. provider credential routing,

- %IR58 agent: A nanobot I channel/provider/skill S0{a{R#EF/\N1#Z.

IS et

- OpenCode / OpenClaude BY¥EHM TEAMNE T BERE.

- Claude Code B repo @B RAHTEG /XM, OKIEEAHIT,
+ NemoClaw ¥} OpenShell / OpenClaw / Hermes k7S pin @ &SREZ R,
+ nanobot B channel/provider fiff AP| REBRIEFR D
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MCP Server / Tool Gateway i Lb it

=

MCP £BELEM “44 AgentZ/INMITHR” ¥EE=/Z: SDK/framework. B{&KTH server. gateway/
proxy/data plane, Z<DI3E FastMCP. E75/EH MCP server #l agentgateway/Plano JIE—#EE.

GitHub Hgitzia

&L X 2026-06-11 @2 GitHub API EFiiZ%:

e BE
FastMCP https://github.com/PrefectHQ/
fastmcp
GitHub https://github.com/github/
MCP github-mcp-server
Playwright = https://github.com/microsoft/
MCP playwright-mcp
kubectl https://github.com/rohitg00/
MCP kubectl-mcp-server
agentgate  https://github.com/
way agentgateway/agentgateway
https://github.com/katanemo/
Plano
plano
nE
= &R
MCP SDK/
FastMCP, MCP Python SDK
framework
GitHub MCP, Playwright MCP,
Tool server
kubectl MCP
Gateway/proxy = agentgateway, Plano

=

it
push

2026-06
-06

2026-06
-10

2026-06
-10

2026-04
-08

2026-06
-10

2026-06
-09

fRREYIR) R

sta

25k

30k

33k

908

FIES

Python

Go

TypeSc
ript

Python

Rust

Rust

o

L

Pythonic MCP
servers/clients

GitHub E7 MCP
server

M s3ER BT MCP

server

Kubernetes MCP
server

LLM/MCP/A2A
agentic proxy

Al-native proxy and
data plane

RIERE server/client, &IE schema.

transport. lifecycle

B GitHub. %28, K8s FEKRENRTES

Agent

federation. %4, RBAC. observability.
routing. policy
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THRIRLENER AP1 B MCP server

1t Agent $#2{E GitHub issue/PR/repo

ik Agent $2X1 53 235 UE/HTEX

ik Agent i K8s EEEEIRTS

% MCP server federation + policy

Agentic app data plane / smart routing

RIES

HRE FastMCP
SDK

R /
framework

FEX schema/¥

v =FE

=43

;’f B p iz

EEM B server E

= egid]

k- s

GitHub MCP

domain server

token X RIT =

server +
GitHub token

team / repo
workflow

PrirtEs

FastMCP

GitHub MCP

Playwright MCP

kubectl MCP, {1BZ3% RBAC Fl1 2%

agentgateway

Plano

Playwright MCP

browser server

B 2R PTITIMNER

IR fF

browser runtime

ERalERibH
5

kubectl MCP

K8s server

SEERE

at

kubeconfig /
RBAC

ERAIZHA

« MCP server RIARBLZLILR; EHE. RBAC. allow-list B4MEIRIE,

- Browser/K8s/GitHub XX &SR T A MM/ XRE 5.

agentgateway /
Plano

gateway/proxy

RESMIEREHE 2%

HEmE + IEHm

% server/ %
Agent / ZFF

+ % server HEHY, REil Agent BE#HFEFE token; @ agent-credential-isolation

gateway E%,

“1F MCP” REFEMN; H£F-HIEEIZR tool call. B3 &R, token FEEH#L,
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Agent Delegation

Agent delegation @it— Agent/ TERIBHEE. BE. BUIHGEEESERELS—1 Agent iER. E
FRFEETHIAR: WEIEHEEEECH session. K&, REFEEE.

BRI ST

codex-plugin-cc @ H a7 wiki EryfLZR: Claude Code slash command i&id companion/broker/job
state R codex f#f review. adversarial review I rescue tasko

KITER

< ARBEM: FEAANIBHEE S EREBREER; FE jobid. status. result. cancel,
- WA review/rescue MIHNRBIRX, #RHEEIENE,

- S en/AHEAEIE: session end NEFIE/G S job. broker M B #12,

- ’PR&/ME: review-only 5 write-capable task 29 -

MEF/IXEER X &

agent-skills-plugin-system-map 1€ plugin / skill / MCP tool =¥ B3, agent delegation 2F 5
—ErhERZL, EH plugin 2 slash command &&,
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agent-recall

agent-recall & Max Nardit FRRRIZS L FE agent-memory R4 (B mnardit/agent-recall, MIT) .
EE[E claude-code. Cursor. Windsurf. Cline 2 MCP-compatible coding agents, i&d mcp tools f&
FEXE, xR, WRFMBE, BTE session start BEN Al briefing,

fRRRY )

coding agent 5 session & 5IEAE. MBERK. REF. L TFXHRTHED, agent-recall A—{n7iy
SQLite #IBFERFXLEESZ, HA scope hierarchy itFE—PMARIMBEARRZEF. HFPA. topic FERME
£

PZIDFHIE

« MCP-native memory tools: create_entities. add_observations. search_nodes. open_nodes
91T H, serverinstructions 3K Agent FEHREFEEE T
+ Scope hierarchy: memory.yaml X hierarchy. tiers. agenttypes; MCPBridge % scope chain i

REIIE,
- Zs#h SQLite: BRIA ~/.agent-recall/frames.db, FTS5 RJAMEXIEER, THEEH RSN
&R#io

- Bitemporal slots: Z5#31k key-value |H{EY)I1Y, FEEBEHT,

- Al briefings: session start BY{ft#ti%2EX per-agent cache; cache miss BYM store A% raw
context, WATIAA Claude CLI/ Anthropic APl 4R [E4E briefing

« Claude hooks: agent-recall-session-start B&piENLET, agent-recall-post-tool-use 7£i2
125 NG adaptive cache invalidation,

A= S

- ¥ZOE: mcp_server.py. cli.py. hooks.py

- IPRE: mcp_bridge.py, % AgentiE scope enforcement ii5R

- 7Ff&E: store.py+migrations.py, £ SQLite X{##1 FTS5 fallback

- ETFXE: context.py + context_gen/*, raw context assembly. ##%. LLM caller. cache

SEEE 70 src-agent-recall-architecture,

5REXAR

#E  agentrecall claude-mem agentmemory powermem

EES
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#E  agent-recall claude-mem agentmemory powermem

Python package+  Claude Code Node/iii-engine #UEE/ARSS E memory
SQLite plugin worker middleware

ZF  MCPclients+CLI+ Claude Code % Agent hooks + MCP  SDK/API/MCP /

ity hooks NE +REST Dashboard

. . profile/ .

FEE  scope hierarchy shared worker scopes W EMIFEF AR
workspace

Al  briefing £48, &

E cache LLM E48tzly  BRIAT LLM, TEEZE  LLM HEY/ ML ER

&1t E, agent-recall bt claude-mem E38iF% scope AR5, tb agentmemory B E, L
powermem BEMEIEMA coding agent st TEF

EESALEE

+ src-agent-recall-architecture

* agent-memory

© mcp
+ claude-code

+ claude-mem

+ agentmemory

* powermem

+ ai-as-compressor
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agent-recall 22 511t BRI

JRXX: raw/agent-recall-architecture-analysis.md - € : mnardit/agent-recall + 9#frhR
Zs main HEAD dcf21b5 (2026-04-03)

—AEE L

agent-recall —144 Al coding agents fEFANZAMFAKIZIZ A% : B8 mep tools 1k Agent E&IR
7% people / decisions / facts / context, i@ SQLite (RIFEMLENIIREIE, FH7E session start BF1IZIZE
48/% Al briefing AN ETX. EH claude-mem. agentmemory. powermem [FlJg§ agent-memory 75
M, {BESMAE scope hierarchy. MCP-native 5 ANF1Zsh SQLites

PSR E]

Client surfaces |
MCP clients: Claude Code / Cursor / Windsurf / Cline |
CLI: agent-recall |
Hooks: agent-recall-session-start / agent-recall-post-tool-use |

| tool calls / CLI commands / hook JSON
v

Interface layer
mcp_server.py: FastMCP tools + proactive memory instructions

| |
| |
| cli.py: click commands for init, CRUD, search, briefing, status |
| hooks.py: Claude Code SessionStart and PostToolUse protocols |
[

| normalized operations
v

| Policy / orchestration layer |
| MCPBridge: input Llimits, protected types, scope read/write filtering \
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https://github.com/mnardit/agent-recall

| MemoryConfig: hierarchy, tiers, agent types, briefing and path resolution
| ScopedView: local-over-parent slot inheritance for context assembly

| trusted store calls
v

State layer |
MemoryStore: SQLite entities / slots / observations / relations / logs |
FTS5 when available, LIKE fallback, WAL mode, schema migrations \

| raw scoped graph
v

context_gen/: orchestrator/topic assembly, prompt templates, LLM caller

Briefing layer |
context.py: budget-aware raw context assembly |

cache.py: per-agent markdown cache, stale markers, generation logs \

RIRDIE
B /R
shEpEOE

iEES
scope B
MCP B&
E
BAKE

[RI8 £

iz

HR%R

£5 mcp tools. #<17#0 claude-code hooks; IBIMNIRIMNENIER S — store / bridge
1BR1E

AT memory.yaml, IFIBLEMEKIARRE; S agent scope chain. tier. agenttype;
121 scope FEME,

A MCP memory protocol, BEIBHEMN_LER. SR, 3RIIEF protected type Bh
il

B8 SQLite X4 EIE entities. slots. observations. relations. logs. documents; f
T FTS. WAL, iE#%# bitemporal slot,

M store IREY scope-filtered graph, &5k H budget H$tAL/RSA markdown context.
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B /&R &

Al briefing  3%#F agent &1}, $ prompt, &M Claude CLI 3 Anthropic API, #&7F briefing, 4P
2354 stale marker #1 generation log,

HWENTAR KAEERIE. Obsidian vault TTE&ERFI AT git auto-commit,
XN EIIXRELERZ: MemoryStore B scope enforcement, RIFEE. oM. AISM; FiE

MCP & Fima] IR PRIZ SR E R TE MCPBridge, CLI Hi%ifinl store, FEILEGANEEITE; MCP server
M2 % Agent BITIIIZ 2 A0,

RIBEHER

MCP BN / BEifERIZ

MCP-compatible agent
create_entities

[

|

|

| add_observations
| search_nodes

|

[
| stdio MCP tool call

v

mcp_server.py |
1. FastMCP exposes 9 memory tools |
2. _bridge() loads memory.yaml |
3. slug = AGENT_RECALL_SLUG or cwd name |
4. config.get_agent(slug) derives scope chain and agent type |

| JSON-Llike dict/Llist payload
v

MCPBridge |
1. cap item count, text length, query length, relation count |
2. compute allowed scopes = chain + local children |
3. writes: _entity_writable() checks entity non-global scopes |
4. reads: _read_scope_set() and _entity_visible() filter results |
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| trusted operations
v

MemoryStore |
resolve_entity / add_observation / add_relation / search |
SQLite tables + FTS5 triggers + WAL + migrations |

| result dict
v

| JSON string to agent |

RS EIRERR . MCPBridge &% iERMERTHI blocked list, MAEEIEHIHFIEEIR; FTS5 #1iA1L
KB store 125 _has_fts=False F[EEZ| LIKE % ; MCP server 1R &k mcp extra KTES N ERHIH
BEf LR o

SessionStart briefing &%

| Claude Code SessionStart hook |

[
| JSON stdout protocol

v

hooks.session_start_hook |
1. slug = AGENT_RECALL_SLUG or cwd |
2. load_config() and get_agent(slug) |
3. tier0 / empty chain / missing DB => return silently |
4. stale cache + adaptive => attempt generate_briefing(force=True) |
5. fresh cache => additionalContext = Agent Briefing |

| cache miss
v
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Raw context fallback |
MemoryStore(config.db_path) |
assemble_context(store, chain, tier, vault tasks) |

| context string
v

| Claude receives additionalContext |
| cached AI briefing, raw memory context, or cold-start instructions |

Al briefing generation path

| generate_briefing(slug) |

| Config + cache gate |
| enabled? tier0? cache fresh? per-agent briefing overrides? |

Raw context source selection

|
orchestrator -> _assemble_orchestrator_context(all scopes) |
topic -> _assemble_topic_context(topic + parent scope) |

|

default -> assemble_context(scope chain + tier)
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Prompt enrichment |
extra_context + configured context_files + auto-discovered |
CLAUDE.md / README sections, bounded by allowed base dirs |

Template + LLM caller |
builtin or custom template -> Claude CLI / Anthropic API |
write cache markdown + generation log + clear stale marker |

RITRREEF

- MY, BUREERE: BOA—) ~/.agent-recall/frames.db, BRM DBARWE; ZITHIZL
&= H pyyaml + click, mcp 5 Anthropic SDK #:2 optional,

- scope enforcement J7E MCPBridge, IZfE Store: store EEI{S/K/E APl, MCPBridge 7 @%
Agent IS IPRIAFR ; XitAAH] CLI EEM MCP BEF IR INEREEEIREL,

+ MCP-native TA5|%: server instructions BBFAEK Agent E&h{R%F people. decisions. facts.
context, 5 search B create, iCIZERBEERFHIMXAL,

+ bitemporal slots + observations 8. £5#91b 55/ slots, |IRE)IE; BENXEH
observations, BEJh FTS; E&RINFRIARERBMENZIEICS.

- Al briefing RE%EE, F2&FMEE: EMBLTE SQLite, LLM 2B raw scoped context E4ER/EEN
briefing; X# ai-as-compressor BE&tEL, {E8E587F scope hierarchys

+ Hook RIEEHNRTIE: SessionStart {L551% cache, PostToolUse R memory write 589
stale marker / vault regen, R &REohHE NEBRGIH LLM,

DAY

MemoryStore

MemoryStore 28 SQLite X4 state layer. EBIZE entities. slots. observations. relations.
log_entries. documents, /ZA WAL. foreign keys 1735t FTS5, slots @i valid_from / valid_to &
iX bitemporal |IB{EY344; observations # relations i&d archived_at / status Zxfifg. ©AXCERE
i, WAHIMTESEN
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MCPBridge

MCPBridge & agent-recall IR 2FIMNEXH L. T MCP memory tools BRETEIEKSZ store, [EBIPRH!
BANIE, SRABETLABEERIE global scopes #IMREATS; iEERZ@iT scope set iITjE
search_nodes. open_nodes # read_graph, orchestrator BJLAXFIEILE, & scoped agent M REEER
ZIB 2 scope chain RAYEIE,

Context / Briefing

context.py fasR AR LLM B9 raw markdown £B2&, context_gen $13338 raw context TRGIEFEN
session BY Al briefing, £z =1RIE agent type i%&#% orchestrator. topic HEIA scoped context, B&
# extra context. context files F1BEh& LAY CLAUDE .md / README.md, SRS FBIEMRF LLM caller 5\ per-
agent cache,

P

+ agent-recall

+ agent-memory
* mcp

+ claude-code

+ claude-mem

+ agentmemory

+ powermem

+ ai-as-compressor
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AgentCube

AgentCube 22 Volcano #tXmEE Al Agent / Code Interpreter B9 Kubernetes RERIERHIE. EREE
f agent-sandbox, ME7E agent-sandbox B Sandbox / SandboxClaim / SandboxTemp late /
SandboxWarmPool Z £, #r ERER=IE. HTTP AO. XEZH1T APl SDK NOF4 & B EAEIUL,

JFANZEF DL src-agentcube-architecture,

RIEFR

- € volcano-sh/agentcube

- HF0ZE: GitHub APl £/~ main i push 2026-06-12, E% tagv0.1.0

- A wiki Z2¥9 3 MfrhRk4s: HEAD 208da32 (2026-06-01)

- PYER: BEM Proposal # NFHA release, {8 API{5E#& Lis agent-sandbox /& #IFEZ50
- FEES: Go1.24.4, 1R github.com/volcano-sh/agentcube

« MZOMKRH: sigs.k8s.io/agent-sandbox v0.1.1 (&7 main #Y go.mod {/3%01tk)

+ 24~ AgentCube CRD: AgentRuntime 5 CodeInterpreter

- FEHMH: Router. WorkloadManager. PicoD. Redis /ValKey session registry

ZRMITEAL

AgentCube 18 agent-sandbox HIRRIZTTHRIEBEM BT Al AR IERE

- AgentRuntime EIMKHAETTHY Agent BRSS, 75BA targetPort. PodTemplate 0 session timeout,

+ CodeInterpreter EMUEBHITIIES S, ABARITIRR. IwO. session timeout. RAXRIERY
. warm pool FEFERUNER

+ Router 2B FmE, 1RHE x-agentcube-session-id Zif] Redis / ValKey, BiERRERIEZIEEE
8y Sandbox, HEREA WorkloadManager glI## session,

- WorkloadManager Z2#=# &, 16l Sandbox 2% SandboxClaim, ZF Ready. ff entrypoint
TCP probe. B\ session BREFHHI1T GCo

* PicoD @52 HTTP daemon, 12t /api/execute 5 /api/files, F3 Router &&8Y JWT f#ifa)iE
#il, BRES SSH #EANRSS

5 agent-sandbox BIE5&

AgentCube EA T agent-sandbox FIFEE. Pod 4 apEHAR] WarmPool 8871, EBEENIREIEESE API
[aE:

- RBohEgTE: AgentRuntime / CodeInterpreter -> WorkloadManager -> Sandbox -> Pod,

- FAERTR: CodeInterpreter.warmPoolSize -> SandboxTemplate + SandboxWarmPool -> B /RiER IR
SandboxClaim -> ¢HEXFHH Sandbox,
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- XIEKTR: Router M session registry 4 sessionId -> endpoint, EEIERFEE K8s
reconcile, MEHEIZEIES PicoD = Agent RS,

XN EiL agent-sandbox AT X", BRES. JEIUKAVELFIREE", AgentCube MH"BFiA
RIMI TR — ] E Y Al / Code session's

agent-sandbox AP #& 4

AgentCube HETE 4% v0.1.0, 1B{N#&# sigs.k8s.io/agent-sandbox v0.1.1, XEKETH LI agent-
sandbox v0.4.6/v0.5.0rcl Z[B]P]RETFTE API BTN :

- SandboxTemp Late / SandboxWarmPoo L = B T BETE EI&ACHTAR AN rolling update / backend f##8;

« claim / warm pool 89 status #1 owner reference iIEX A gE L1k ;

« router/session registry f&#ft Sandbox Ready. endpoint. port FREFEL, ARNEF=[EYT;

+ AgentCube B9 CodeInterpreter.warmPoolSize Z3F agent-sandbox WarmPool 19 b Eii3E, LifF
APl B EiERMX—INEE,

7B |, AgentCube HENEE1EN “agent-sandbox EERA API” BiZIHEE; £=RARIMNALRIEE
S5 BER L B4R agent-sandbox kg7,

Codelnterpreter warm pool i&XBt%

Client request
|  POST /sessions or /execute
v
AgentCube Router
| check x-agentcube-session-id
| miss — ask WorkloadManager
v
Work LoadManager
CodeInterpreter.warmPoolSize > 0 ?

create SandboxClaim

|
v

|

|

— warm path:
|

|

|

| agent-sandbox controller assigns prewarmed Sandbox
|

L— cold path:

create Sandbox directly from template

|
v
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wait Sandbox Ready + entrypoint TCP probe

|
v
write sessionId — endpoint into Redis / ValKey

|
v
Router reverse proxy — PicoD "/api/execute’ / “/api/files’

X ERFRIESIMIERFMESA K8s reconcile 9FF: BIR miss BEEFHIENAN, FLEE— session HiZH
Router & registry #CIE %] PicoD.
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AgentCube Z21 5151t B R 7717

JR3Z: raw/agentcube-architecture-analysis.md « F: https://github.com/volcano-sh/
agentcube - 3#fhiR4s HEAD 208da32 (2026-06-01)

—AEE L

volcano-sh/agentcube 2 Volcano #t XA Al Agent / Code Interpreter T{Ef1ZH] serverless session
orchestration layer: 2 AgentRuntime / CodeInterpreter f-> CRD FiX"AJ#%IARAY agent/runtime

agent-sandbox B9 Sandbox / SandboxClaim / SandboxTemp Late / SandboxWarmPoo | R E IF G ZEFREHITIF

%,

T agent-sandbox FRRF X R, MEEBPHN ETEXER: agent-sandbox #I"—MaE. BR
. AT/ EI4RENRY Sandbox JRIB", AgentCube iBXNRIBBER"F & ERE@ET HTTP/SDK AR/
AgentRuntime / Codelnterpreter &iEMRSS "o

EANE A
| Client / SDK / AI Framework |
| |
| Python SDK LangChain DeepAgents Dify Plugin curl |
| CodeInterpreter  AgentcubeSandbox Tool Provider HTTP |
[
T T

| | |

| invocation HTTP | x-agentcube-session-id |

v v v

AgentCube Router (data plane) |

Gin + ReverseProxy + h2c |

74



| /v1l/namespaces/{ns}/agent-runtimes/{name}/invocations/*path |
| /vl/namespaces/{ns}/code-interpreters/{name}/invocations/*path |

|
| session exists? no session header |
| | | |
| v v |
| Redis / ValKey - SessionManager calls WorkloadManager
|
| session:{id} POST /v1/{agent-runtime|code-interpreter} |
|
[
J
| |
| reverse proxy + Router-signed JWT | create/delete
v \ 4
[
[ ]
| Running Sandbox Pod \ | WorkloadManager (control plane) |
| | | |
| Agent container or PicoD daemon \ | informer cache |
|

| - |
typed listers |
| | PicoD: /api/execute /api/files | | | sandbox ready watchers |
| | verifies PICOD_AUTH PUBLIC KEY | | | Redis placeholder/update |
| L |
idle + max TTL GC |
|

| creates / claims
v

agent-sandbox substrate |

AgentRuntime path: \
AgentCube AgentRuntime — agents.x-k8s.io/Sandbox — Pod

CodeInterpreter cold path: \
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CodeInterpreter — agents.x-k8s.io/Sandbox — PicoD Pod |

CodeInterpreter warm path: \
CodeInterpreter — SandboxTemplate + SandboxWarmPool |

—» SandboxClaim — pre-warmed Sandbox adoption |

RIRDE

=YREES

AgentCube
APl &

HREm
Router

EHlm
WorkloadM
anager

Sandbox A
runtime

REFEE
Z2551%
SDK / 5%

ZBES E2E

2l

R

Al

TE X AgentRuntime / CodeInterpreter B EMAF Y CRD, HiE{RE5TE PodSpec, 5
ZUWLSH AL image/resources/runtimeClass/authMode/warmPoolSize,

F5E invocation API, #% x-agentcube-session-id i session affinity; & session B
F3 WorkloadManager €12, 5 session BYZ& Redis/ValKey; f&xERFAIEE] sandbox
endpoint,

33 AgentCube CRD, #3i& agent-sandbox CR, ¥ Sandbox Ready, iRl
entrypoint, E session store, HEHM GC.

PicoD FB32& HTTP API &4 SSH: #iTm<. L&/ TH/5IXH. workspace path
jaile JWT 3&3E. 32MB body limit.

Redis / ValKey 3% ; session:{id} 7% SandboxInfo, #“ sorted set £331ZR5|
ExpiresAt #1 LastActivityAt,

Router—PicoD A RS256 JWT; Router—WorkloadManager AJF SA token 3% SPIFFE/
mTLS; mTLS XH3E/RERIRE SPIRE / cert-manager / 7 Secret,

Python SDK. LangChain Deep Agents backend. Dify plugin. kubectl Xi#& CLI, 3@
[&RfZ session APl B8R FF A &%,

Helm %% Router/WorkloadManager/CRDs/SPIRE; E2E #Z&z= Codelnterpreter.
WarmPool. agent-sandbox &ZE#0 session £ &nEHA.
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KEREIREM
T session BYERIE

Client / SDK
|
| POST /vl/namespaces/default/code-interpreters/my-interpreter/invocations/api/
execute
| (no x-agentcube-session-id)
v
AgentCube Router
|
I SessionManager .GetSandboxBySession(sessionID="")
| |
| v
| WorkloadManager POST /v1/code-interpreter
| |
| — informer lister j%EX CodeInterpreter CR
| — 4R% sessionID + sandboxName
| — 408 warmPoolSize > 0:
| | create extensions.agents.x-k8s.io/SandboxClaim
| — B
|
|

create agents.x-k8s.io/Sandbox

v
Work loadManager Z5fF Sandbox Ready
|
I WatchSandboxOnce(namespace, sandboxName)
— agent-sandbox controller BI%/4M7 Pod
I WorkloadManager EX PodIP
— TCP probe sandbox entrypoints
L— Redis/ValKey UpdateSandbox(sessionID -> SandboxInfo)
|
v
Router reverse proxy
|
— EIRITEZ pathPrefix BY entrypoint
F— &A% 5 9%h RS256 JWT: {"session_id": "..."}
—— Authorization: Bearer <router-signed-jwt>
— #%7%| PicoD / agent runtime

e



Codelnterpreter WarmPool &1

kubectl apply CodeInterpreter(warmPoolSize: 2)

|
v
CodeInterpreterReconci ler

|
I ensure SandboxTemplate(name = CodeInterpreter.name)
| — convert CodelInterpreterSandboxTemplate -> agent-sandbox PodTemplate

L— ensure SandboxWarmPool(name = CodeInterpreter.name, replicas = 2)

|
v
agent-sandbox extension controllers

— keep N ready Sandboxes waiting for adoption

first invocation

|
v
Work loadManager bui ldSandboxByCodeInterpreter

|
— create SandboxClaim(templateRef = CodeInterpreter.name)

I entry.Kind = SandboxClaim
L— store session placeholder

|
v
agent-sandbox SandboxClaimReconci ler

|

I pick ready Sandbox from WarmPool
— transfer ownerReference to Claim
L— annotate SandboxPodName

|
v
Work loadManager sees Sandbox Ready -> PodIP -> entrypoints -> session store

ITRREEZF

- 1B agent-sandbox 2 substrate, REFH S Sandbox controller: go.mod Bk sigs.k8s.io/
agent-sandbox v0.1.1, WorkloadManager #3Ji& agents.x-k8s. io/Sandbox &I
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extensions.agents.x-k8s.io/SandboxClaim, AgentCube BE Al Pod reconcile 87, &iE
session API. E&FH. GC. SDK &Ko

- 7 CRD XfRZZE Al workload: AgentRuntime 72iF5E% PodSpec, E&EKRIE agent. volume.
credential. sidecar; CodeInterpreter U8&fA% image/resources/runtimeClass/authMode/
warmPoolSize, EEMITAENEHIE, BELLRE Codelnterpreter —F 2 warmPoolSize, E7
code interpreter BEERL BEHIER,

* Router / WorkloadManager 73 E: Router @& M#HEE, 15T session header. kAR, &
RILECAIH LRSI, WorkloadManager @R4fizHIE, £33 kubernetes AP, informer.
Sandbox €lI## GC, X#¥ Router AJLUKFY B, IREHH Redis/ValKey, MAEBIBEKIEELHISE
7£ controller #F2MHA,

. BI32%E placeholder, B% Ready, B update store: WorkloadManager 7EEIF 832 K8s &iEHI
4% StoreSandbox placeholder, 2IKBY rollback K8s & JRH store, AYINERIR 7% Ready. EZ|
PodIP. 3 TCP probe entrypoint 5718 store B ARIERHRE S

* PicoD A HTTP + JWT &4 SSH: PicoD 2 sandbox A& ERHITE, POST /api/execute HiT8p
%, Japi/files iXi21E, LU EALMNER"ZEFRinfATAE R /Ei#E] "Router 58 RSA FA
$A. PicoD #%3& Router 258" M9IEAY . Router 83 picod-router-identity Secret,
WorkloadManager M Secret 287% public key, ¥\ PICOD_AUTH_PUBLIC_KEY, iXP%{f SDK E%¢
FE, B4k Router LA FE RIS EILR,

« mTLS ErkigoR, AREMRIERERZ: pkg/mtls THRFXHHANINEIEF SPIFFE ID #R38, Helm AJ
LUEd SPIRE sidecar 4 Router / WorkloadManager 7\ SVID, Router—WorkloadManager 7]
mTLS, Router—PicoD HaIIEEE JWT, LUBREMERTE sandbox BY TLS #EF A4,

5 agent-sandbox B & AT

H®E agent-sandbox AgentCube

EAISHEERIE: Sandbox / SandboxClaim/ FmitSIER: AgentRuntime /

HRE
= SandboxTemp late / SandboxWarmPoo L CodeInterpreter + Router + SDK

RN kubectl apply Sandbox/SandboxClaim3  HTTP invocation APIl. Python SDK.

] SDK E1#%% Sandbox LangChain/Dify/CLI

@ 11 Sandbox=1MEWREEE Pod, AJ&E 1 session =1 Sandbox, Hifll session

HIEX 1F/hE/3HA header. activity. TTL. GC

Warm ) _ CodeInterpreter.spec.warmPoolSize JXEhHENFE
12t WarmPool # Claim adoption #1#

Pool P Template/WarmPool, & XIARBEIE Claim

Router #8#& SandboxInfo.EntryPoints & [E1

headless Service / Pod #lAlE_ERIRTE
% eadless Service / Pod ifRIH_EBRE 123 PodIP:port
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H®E agent-sandbox AgentCube

REF Redis/ValKey session registry, & Router BJZ<

‘ K8s API / Status dis/Valkey BIsStry, = =

fii H=

FRESER  Z+E K8s runtimeClassName / £ CRD 1R £ 58 runtimeClassName /

B& NetworkPolicy / securityContext resources, #XIA image BJEE PicoD

T8 Router JWT. #dJi%& WorkloadManager auth.
BITHRES K8s [RiE

R " B]3% SPIFFE/mTLS

HEEERIRR A ABEER -

Developer API / SDK

|
v
AgentCube CRD + Router session API

|
v
Work loadManager translates AgentCube intent

|
v
agent-sandbox CRDs own Llifecycle mechanics

|
v
Kubernetes Pod / RuntimeClass / NetworkPolicy / Service

REBIIZITINGER: AgentCube ;ZEIL"Al Agent F& "B — M AEEEE, ML Al Agent WiE
MITHRIEAIENXNE agent-sandbox £, REMIABELA K agent-sandbox B9 gVisor/Kata/NetworkPolicy/
WarmPool /1, _EEN%NFT HTTP/API/SDK/Redis session registry X4 agent W B IFEEHI AP,

RIBLHFRNAEIR

WorkloadManager: M AgentCube CRD %l agent-sandbox CRD

TZOVERHETE pkg/work Loadmanager /work Load_bui Lder.go. buildSandboxByAgentRuntime 52EX
AgentRuntime, E%l spec.podTemplate.spec, YI—1L= runtimeClassName, A% sessionID FFENEER
sandboxName, PAIG#9iE agent-sandbox B9 Sandbox. X&RRZRTEEREAF B PodSpec, E&iEH
agent runtime,

bui ldSandboxByCodeInterpreter E%(]: S£i0Z authMode=picod B public key BB EEE, RENEE
ports B Codelnterpreter FXiA%h / + 8080/HTTP, IR warmPoolSize > 0, EFREIZEIETE Sandbox,
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2 8l% SandboxClaim(templateRef = codeInterpreterName); #15;&%E WarmPool, M#&H PicoD
image/env/resources BIE# Sandbox.

N 5EHES

- INB1{’TE alpha / proposal F release B3 EHRA: README £ F Early Design, release X145
v0.1.0, FEEHmBZMEHERT, tbil AgentRuntime.spec.targetPort vs
CodeInterpreter.spec.ports, podTemplate vs template,

* Router B&{EEiAR: Ll Router #5 PicoD FAAHBEAE( session EHITIER. HEL" B
FAAFREAH", XERZ A, BES Router auth, mTLS. RBAC. FHit3k#hag,

- WorkloadManager Bai&EfMERSR: BEE HTTP control plane, X controller-runtime
manager 1 GC, MIELK/FAIRERIFAL APl server / reconciler / GC =P ERE T,

- agent-sandbox hRZARE : &K#iv0.1.1, M2 wiki ZFI9HEIZE v0.4.5+11, AgentCube HRITPIE
B9 AP| o] BEEEEERFE agent-sandbox [54% vlalphal /&,

EE Sl

+ agent-sandbox

+ kubernetes

+ declarative-agent-management
+ agent-credential-isolation
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agentgateway

Solo.io / Istio & mAY Al-native L7 % (Apache 2.0) . B=Fh Al RE4—TE— Rust HUEEE :

+ LLM Gateway: OpenAl / Anthropic / Gemini / Bedrock / Vertex / Azure / Copilot £ provider 4t
—79 OpenAl #&7& API + guardrails

- MCP Gateway: stdio /HTTP Streamable / SSE =% transport + OpenAP| Hzp¥, MCP TH + %
MCP server federation

+ A2A Gateway: Google Agent-to-Agent i t3I2, @I EE Agent Card iLFREIARAERE gateway

SRR

- 1£%IE (Go) : Gateway API+ BZ CRD (AgentgatewayPolicy /AgentgatewayBackend /
AgentgatewayParameters) , KRT REZ/z(Z, xDS Delta ADS 3%

- #¥Em (Rust) : tokio + hyper +rustls, proxy/gateway — http/route = llm|mcp|a2a —
upstream, CEL f{(Z5B& IR, HBONE ER Istio mesh Ei&{E

« Ul (TypeScript) : Next.js EI2RE

Agent tH iEKARIZ

Agent / Sandbox
! LLM + MCP - A2A request
agentgateway data plane (Rust)
!l route + CEL policy + credential Llookup

—
| LLM Provider | MCP Federation | A2A Agent Card |
| OpenAI/etc. | tools/servers | upstream |
| |

o

| telemetry / audit / mTLS
Control plane: Gateway API -« CRD - xDS - Secret

BRI

1. 3B Istio B Al Gateway: Gateway APl +KRT +xDS + HBONE 2EEF, RIBHIERmIRREN
Al LR Rust (LI

2. =thNHZRE—% pipeline: Route / Policy / Backend / CEL R{EZ—, ZE527E Backend.kind R
EEM provider EEC28
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3. ZIEHE: LLM provider BEEEIRTE backend secret, Agent IEXf gateway BHiIAME, &0
agent-credential-isolation
4. JR agent-sandbox B4b: BIEHORERE, EEETHES, H&E=-Al TEAHTELAIER

%01 src-agentgateway-architecture,

LLM provider i&Eras XTI BR

Provider ERMERST MRz MIER 35 HMEESR
OpenAl . . .
OpenAI/ TEAREITAERT, 8458 B[ OpenAl- S50 provider £ EE I
- P=3 =|R Y
g . (4 compatible SSE / JSON P 8
compatible
OpenAl messages — . o
Anthroni Anthrobi / Anthropic event stream  thinking/tool schema/
nthropic nthropic messages
P P & — OpenAl chunk stream event ZFFR[E
tools
OpenAl chat — . . . .
o Gemini candidates — project/location/auth #
Gemini /Vertex = generateContent/ Vertex .
. OpenAl choices SIREFEARR
endpoint
Bedrock OpenAl chat — Bedrock Bedrock body/stream AWS auth. modelid.
edroc
invoke, &l AWS Sigv4 — OpenAl-compatible X1z it endpoint
OpenAl schema + Azure Azure OpenAl response  deployment Z#R. api-
Azure OpenAl ) . . .
deployment endpoint — OpenAl-compatible version. endpoint path
iEAC GitHub Copilot 4i—hk OpenAl- . .
Copilot =R P TP SERIE] ISR & R A
provider A[J compatible

agentgateway FIXBERE “ZIFEZ provider” &5, MEIE provider ZF/E% AIProvider / Provider
trait /5. L& HTTPRoute. Policy. Backend. CEL. telemetry REZEE AKX provider 475,

MCP federation 5 CEL RBAC

MCP Gateway % MCP server REEI— M A\H. &itERE i & T EFEN:

« transport [B32#F stdio / HTTP Streamable / SSE, iRt ZE M mcp/upstream PRUL;
- federation NEEHRTRAZ MR, BEFER server 5 route HEnE =il

- BORARNEBCEE T ASIME, MME gateway route / policy B cel RIARXMFAE—HIE;
- agent RZ gateway IS, /5im MCP server WELEEIH gateway Eo

XF1 HiClaw B worker consumer key 8 —21: Agent BEIARMILET A, BMX{M consumer. route
policy JRE, MAZEH prompt EMBETEMERE,
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FEZE Al Gateway YA R

Y= FEEM agentgateway NES
LiteLLM Python LLM proxy / agentgateway E1® Rust #4EmE + Gateway API/xDS/
ite
provider adapter mesh &

= = infra 7t
OpenRouter | FEEHTEA MRS agentgateway B BFEE infra A%, ITHIEMKEEER

FP&E&EE
Portkey &/ LLM gateway agentgateway E=/R4E, 3818 CRD. mesh. MCP/A2A
Envoy Al Envoy Gateway _EAY agentgateway A2 F Envoy #3EmE, MB8T5 Rust 2R
Gateway GenAl gateway EH R E R LLM/MCP/A2A

Z8E walkthrough i®ig

1. ®4& Gateway API CRD 5 agentgateway B2 CRD,

2. ZBZ& controller, & watch Gateway / HTTPRoute / AgentgatewayPolicy / AgentgatewayBackend,

3. Bl GatewayClass 5 Gateway, FH AgentgatewayParameters $&% dataplane EBES%,

4. B2 AgentgatewayBackend, 18 Al/MCP/A2A J5i%#0 secret X,

5. FA HTTPRoute.backendRef #&§[E backend, 3 AgentgatewayPolicy IN%EM. PRI, #%#oH CEL
RBAC.

6. dataplane @i xDS {EEZIRECE, FFHAKIE LLM / MCP / A2A &,

NREBZ(TAIFEE, I8 Agent BESHTE agent-sandbox / agentcube —2¢ substrate £; {IRFE LLM
serving endpoint picking, #ENE# gateway-api-inference-extension / llm-d 335,
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agentgateway Z2¥ 51z it BRI

J&3Z: raw/agentgateway-architecture-analysis.md - ©J%F: agentgateway/agentgateway -
¥Rk v1.2.0-alpha.2+24 (HEAD 9ca3e04)

—AEE L

agentgateway ZEME Al 7RERY L7 XIE: 38 LLM APl (OpenAl / Anthropic / Gemini / Bedrock / Vertex /
Azure / Copilot) . MCP TERIAM. A2A Agent [BiBfE Li—7E—1> Rust #4EEE, F Gateway APICRD +
xDS AEBARITHIE N %, ABERE Tstio AUIEHIEEZR + 79 Al thil4F1LRY Rust #idEME ) AAEE—IE
mesh @ WIFNRNEE S 4. KRT RN F. HBONE mTLS BXiE 2 EEERRM Al Gateway,

PSR E]

1
|  CONTROL PLANE (Go, controller/) |
| |
K8s API > — KRT collections (Istio reactive) |
| Watch I ! |
| Gateway | ——W | Translator | |
| HTTPRoute | | K8s — xDS | |
| CRDs: | : |
| AGPol | | |
| AGBe | v
]
| AGParams | | ADS Server | <——p | Deployer | |
' ' | SotW+Delta | | Helm/Pod | |
A ! '
|
| | gRPC |
| kubectl/CRD | DeltaAggregatedResources |

' ! |
| v |
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https://github.com/agentgateway/agentgateway

resource.Resource (oneof 9):
Bind/Listener/Route/TCPRoute/Backend/

|
|
| Policy/Workload/Service/RouteGroup
|

v

]
DATA PLANE (Rust, crates/agentgateway™) |

|

|

| agentgateway-app/ < thin binary, signal/tracing
| |

| —p agentgateway/Lib

| — control/ xds AdsClient (delta)

| — state_manager + store/

| | Stores { binds, discovery, ads }
| — proxy/

| | — gateway.rs (TCP accept Loop)
| | — httpproxy.rs (route + policy)
| | — tcpproxy.rs

| | L— pool (connection)
|

|

|

|

|

|

|

|

|

|

|

|

|

— http/ (filters, retry, transform)
I transport/ (HBONE = mTLS HTTP/2)
— Llm/ 7 providers behind

| AIProvider enum + Provider
| trait, OpenAI-compat unify
— mcp/ App/Relay + upstream/

| stdio|HTTP|SSE|Streamable
| federation, CEL RBAC

— a2a/ classifier + URL rewriter
F— cel/ crates/cel-fork + celx
— telemetry/ OTLP + access log

— management/ admin + debug + ui

]
| UL (TypeScript, ui/, Next.js)
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/ui/ HTTP — management — Live config view

RIRD =
Workspace

&R
crates/agen
crates/agen
crates/xds/
crates/hbon
crates/celx
controller/
api/

ui/

WIEEDE

=

L1 &
L2 K&
L3 A2
L4 HTTP
L5 thi¥
L6 117]

L7 BIE

=
EE
tgateway-app/ Rust
tgateway/ Rust
Rust
e/ Rust
/ +crates/cel-fork/ Rust
Go
Go
TypeScript

(crates/agentgateway/src/)

Rk

control/ config.rs

state_manager.rs store/
proxy/gateway.rs proxy/httpproxy.rs
http/

LLm/ mcp/ a2a/

cel/ telemetry/ transport/

management/ ui.rs
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AE

/er‘L.—L IJ (1

5 / B& / panic hook)

PIEEETE, =IXNKEELL

xDS & i + proto 457E

Istio HBONE (mTLS over HTTP/2 CONNECT) &%
CEL SRB&RME (fork i HTTP £AR)
controller-runtime + ADS server + Helm deployer
resource.proto By Go 43

Next.js EIF Ul

bal

BRZR
Zs3h yaml + xDS client + outbound client
Rz Store 8B4 binds/discovery/ads
TCP accept = TLS — route — upstream
filter chain / retry / timeout / transform
= AN
RB&K(E / AT / HBONE fZi&

B HTTP / &Rk / Ul 8RR



Bz CRD

CRD yE= A&

AgentgatewayPolicy agpol  CEL RB&Z28, $71E Gateway/ Listener /Route £
AgentgatewayBackend aghbe [EURECE : AL /MCP/A2A / Static
AgentgatewayParameters — GatewayClass £k Pod &R &%

5% Gateway API E#% 2 FH: Gateway HTTPRoute GRPCRoute TCPRoute TLSRoute GatewayClass ListenerSet
InferencePool,

K REIRE M
—X LLM 15K BV 2 im 2R
Client (curl / OpenAI SDK)

| POST /vl/chat/completions (model: "gpt-4")
v

| proxy/gateway.rs::run() |
| TCP accept (multi-thread tokio runtime) |
| | |
| W LazyConfigAcceptor |
| Peek SNI — Z binds X EFIILEIRY Listener TLS ECE |
| | |
| v |
| rustls TLS termination |
| | |
| v |
| hyper HTTP/1.1 or H2 framing |
|

| proxy/httpproxy.rs: :proxy() |
| 1. select_route_chain() <« #& path / header / method FTEZ |
| 2. 23| Route + Policy[] + Backend[] |
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3. http/filters $1T: header 182X / retry / timeout / transform |

4. CEL #2#Y (cel/ + agpol 3|FEAIZRER IR)
— BY3EK header/body/JWT claims — K{E — allow|deny
5. weighted_random_choice 3% Backend
|
v
6. 337! Backend.kind = AI{provider: OpenAIl|...}

|
Ltm/mod.rs — dispatch by AIProvider enum
provider.transform_request()
— openai.rs passthrough (E=& OpenAl #&z()
I anthropic.rs OpenAI — Anthropic messages
— gemini.rs OpenAI — Gemini generateContent
— bedrock.rs OpenAI — AWS SigV4 + Bedrock invoke
— vertex.rs gcp_auth + OpenAl — Vertex
— azure.rs  OpenAI — Azure OpenAI endpoint
— copilot.rs GitHub Copilot
guardrails (pre-flight)

regex / moderation / model-armor / content-safety / webhook |

token-bucket / cost Llimit

client/ — reqwest+hyper
— % connection pool (crates/pool)
— %E HBONE tunnel ? (% backend & mesh workload,
transport/hbone: mTLS+H2 CONNECT B¥i&)
— BME&E TLS / plaintext

|
v

Upstream LLM provider (api.openai.com / api.anthropic.com / ...
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|
V¥ MRz Giz SSE / chunked)

| provider.transform_response() |

| — KM schema ¥ — Zi— OpenAl & |
| — guardrails (post-flight) |
|  — telemetry: tokens_in / tokens_out / cost / latency |
| — access log + OTLP span |
|

|
A\ 4
Client receives OpenAI-compatible SSE stream

EHE — SUEE BEEN X

kubectl apply Gateway/HTTPRoute/agpol/agbe.yaml

|
v
controller-runtime watch — KRT collection mutate

v
Translator: K8s objs — resource.Resource oneof
— Bind (TCP Llisten addr)
— Listener (TLS / SNI / protocol)
— Route (HTTP route + filters)
— TCPRoute
— Backend (AI / MCP / A2A / Service / Static)
— Policy (CEL IR + transform + retry + ratelimit)

I RouteGroup
L— Workload/Service (Istio Address FEZR)
|
v
ADS Server (gRPC, controller/pkg/xds/server.go)
DeltaAggregatedDiscoveryService

|
WV Delta xDS (1E£)
agentgateway/control/AdsClient

|
V apply
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state_manager + Stores { binds, discovery }

|
Vv itk
proxy/gateway ZE#£ Listener / Route Z3|

xDS RIFFKB I B
- istio.workload.Address — F&ZA Istio ambient mesh BY workload/service &I}

- agentgateway.dev.resource.Resource — F &R oneof (9 MNEARBEENHIBRERE)

A Delta ADS, HEEZER, FAEMZERE—1 stream,

—X MCP TEFH

MCP Client (Cursor / Claude Desktop / OpenAI Responses API)
| JSON-RPC over stdio | HTTP Streamable | SSE

v

mcp/router.rs —— EREHEIRIE session id LEIFFRZAY_EIHF
|
v

mcp/handler.rs —— T H%IZ* federation (merge_tools)

|
| L— %4> upstream MCP server B9 tools/list &3
| + CEL RBAC i¥3E (mcp/rbac.rs)
|
WV tools/call
mcp/upstream/{stdio.rs | streamablehttp.rs | sse.rs | openapi.rs}
|

v
Upstream MCP server / OpenAPI endpoint

b transport: HTTP Streamable / SSE / stdio, _LEiff transport: =% + openapi .rs $B{E{a OpenAPI
spec BENfER MCP tools (TFH_LHHMNIEAIE) o federation 3&id handler.rs: :merge_tools() &HZH
MCP server WT A%, i =EIA __ AiZREPR, CEL RBAC % client identity i ER] D%,

A2A (Agent-to-Agent)

Agent Client
| HTTP GET /.well-known/agent-card.json
v

a2a/mod.rs —— $Z&; Agent Card ZILIEXK
| — &tk L, 18 *E5MMER URLY
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| 18 upstream ESEHBHHIGRY gateway B St
| — ZEFE Agent JEFHRER] gateway, EIFAZZ policy/observability

A2A BN BREBW—ZDOF URLES, Google A2A 1HMIENORKTE Agent Card well-known
endpoint, gateway =H1 7 &M, FITHITFAERELIER.

KITRREEF

- SO Istio FUE IR Al Gateway: Gateway APl + KRT collections + xDS + HBONE £EEH, 1=
HEE Istio I F4EM, FF&AHEIBA (Solo.io/Istio &) EFRAEFH AR T, 8 mesh SFIUEMNI R
MREEED K + RNARER + mTLS gk, RIESIEERBIRE [E R ALK Rust £
2] ., Day 1 BI3R1S5SE mesh FA M + =6 E/ BRI AR 1 BRI AFFBEE ST,

« ZIMUHER—% pipeline: LLM /MCP / A2A 7E33EEZE Route / Policy / Backend / CEL R{ERY
B—&EiE, £537F Backend.kind JREEM provider i&Hr2s, HRBE—FRIIES + F—IW +
Z— mTLS,

+ CEL fE/UREE IR: FRE#RAN / it / R EPREIEB W IFRL CEL RIANEFE!

Policy.spec.expression, IZ{TEYH Rust #IBEEMERENIT. controller RFZRIE, # & Go/Rust
CELEMER. H cel-fork + celx ZEENIRE cel-rust iR5 HTTP iES R RAVRE LR Ko
- EIEIEE R prompt injection: 5 HiClaw B9 Higress EEFEEH X ———LLM provider EE1E
(OpenAl key / AWS IAM / GCP service account) FZTE backend secret, gateway 7EIERESEN,
Agent / WL Eix I E T gateway BSBIIAIE (JWT /APl key / mTLS) o Agent BIMEBCEANBEARE!
BHEE, ¥ agent-credential-isolation,

- 1ZHIE / $EEEIT proto f##8: Go controller + Rust ##EHE 2 A resource.Resource proto i@fs,
BIRIEM, REEEHISE—IF (Crossplane B xDS / envoy 5231 agentgateway proto ¥ &) o

« 1 tokio runtime {3 AERIE . main runtime BIZEHIE (admin HTTP / xDS / reload) , worker
runtime FEEUIEE accept, EBHRITHIEESIE S worker 01 P99,

+ OpenAl #%%& AP| #%i—ri1]: B RAEZC0ERE 7 1 LLM provider; 3E OpenAl ##1% (Gemini
LIRS, Bedrock FABRE) BEY BFERRES.

FRAMHERN: LLM Provider i&f0 28

crates/agentgateway/src/Lln/ BEIEERENNIERR. £—HREE:

enum AIProvider {
OpenAI, Anthropic, Gemini, Bedrock, Vertex, Azure, Copilot,

trait Provider {
async fn transform_request(&self, req: OpenAIRequest) -> ProviderRequest;
async fn transform_response(&self, resp: ProviderResponse) -> OpenAIResponse;
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async fn stream_chunk(&self, chunk: Bytes) -> OpenAIChunk;

HpNERZE—FREE OpenAl A APl (/vl/chat/completions / /vl/embeddings) , PAIEB dispatch 2| provider
WaEhE,

Guardrails — LLM REEHNABEZE, pre-flight/ post-flight ¥[@, Z#F regex / OpenAl
Moderation / AWS Bedrock Guardrails / Google Model Armor / Azure Content Safety / BEX.
webhook, & backend ¥&&E BRI AL chaino

T Eit9% — BERIZE two-random-choice (tail-latency tb round-robin #2) ; # model alias £
weighted random,

5 HiClaw / agent-sandbox FYX &

+ IR HiClaw EFRERXE#: HiClaw ZRZFBEM Agent thE (Matrix IM + Worker CRD)

agentgateway FEEMIZHEE M Al RERIE, HiClaw BY Worker BBl P 31418 LLM / MCP Y, 2
1 EALLL agentgateway HH AR, H agentgateway #FEEHE / 851t / guardrails,

- IR agent-sandbox H% Al FFEKEE: agent-sandbox f#f Agent izfTBIFEE (Pod + gVisor / Kata +

NetworkPolicy) , agentgateway i Agent H[IRE/AIE (LLM/MCP/A2A) . MEHE=AIT
RN BT + B8 E. NetworkPolicy PRl Sandbox Pod R AEE
agentgateway, S&#&IFA Al itE1d policy + guardrails + Bito

]
AI Platform Day 0 |

I

|| Sandbox | | agentgateway |

|| (gVisor pod) | —P» | (route LLM/MCP/A2A) | |

| | Agent code runs | | — CEL policy ||

| | here, NetworkPolicy | | — Guardrails ||

|| deniesEESTTEHIE | | — Credential inject | |

| | |

[ | ‘

|

[ |
[

v

api.openai.com / api.anthropic.com / ...
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EE Sl

- agentgateway — MBF MR

- mcp — MCP ¥ (agentgateway MCP gateway BYMYEAL)

- gateway-api — K8s Gateway AP| (agentgateway $=HIE API Eit)
+ xds — xDS ¥ (IZHIE — HIEEH K)

* hbone — Istio HBONE B%i&@ (agentgateway iR mesh H12{F)

- cel— Common Expression Language (agentgateway ZEg IR)
- istio — Istio (agentgateway IZHIEIBZEHKIR)

« HiClaw — WAE Agent tMEFESE (BE#HXR)

- agent-sandbox — K8s SIG HJ Al Agent B1THIIRE (BEHXHR)

- ai-agent-plugin-patterns — Agent SMEI&ITEN]

- agent-credential-isolation — Agent ZIESRBEELR
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agentmemory

Rohit Ghumare tHapIZsit b E5 Agent FFAIEIZARSS (€ rohitg00/agentmemory, v0.9.21,
Apache-2.0) . —> worker [E]B¥44 claude-code / Codex / Cursor / Gemini CLI / Hermes / OpenClaw /
pi / OpenCode RfEa mcp B imifig|Z, #IL7E iii-engine BY Worker/Function/Trigger Z[RIEZ
F.

R RBYE)ER

Al #5t8 Agent BRIER B — S8 M HANEESEMMBREAIDE. RE. BRI, claude-mem fiBRT
g— Agent (Claude Code) HYRRZS; agentmemory iBXHEMEIE Agent: FiE IDE/ CLI Agent AR
— :3111 worker. [E—1% SQLite, BIZIETEZERE,

PZIDHHE

.+ B Agent H=: 12 4 Claude Code hooks + Codex 6 hooks + & Agent R4 + 53 > mcp
tools, FAEEFPIRHELAIZIZ

- THMIRKHL . A<D Node ESM +iii-engine + SQLite, J&55 Postgres / pgvector / Qdrant / Redis

« ELLM BRIA: BARESE (buildSyntheticCompression) REVAKRER, B
AGENTMEMORY_AUTO_COMPRESS=true 7 & LLM—1R#PFI P BY API token

+ Context injection #AIAX (issue #143) : Hook RIMAEN, #% Claude Pro session token #ic
1ZEHFE

- =UREME: BM25 + Vector + Knowledge Graph, RRF (K=60) B&&, AIi%E reranker (hybrid-
search-rrf)

- ZREIE1Z: 32+ KV scope (episodic /working / semantic / procedural / graph / orchestration /
lessons / crystals / sketches / sentinels / ...) +38EZ=R sweep (ebbinghaus-forgetting-curve)

- SCBY viewer: ZAIA 13113 £ WebSocket Ul, BigIZIRBHRN

* 950+ tests i@iT + AFFIFM: LongMemEval / Coding-Life benchmark BB RNBECE

70 pa]n]
7&1”\ '%‘7&

- B4%: iii-engine WebSocket (§ThRz v0.11.2, 7 v0.11.6 sandbox {REIRFRA ZH a1 worker)

- f7fi#: iii-engine StateModule %R Y SQLite, E&fE ./data/state_store.db

« VSZEREL: src/functions/*.ts 2960 > mem: :* K%K, R EAMTE src/index.ts:204-303

- fi&FR: 124 REST endpoints /agentmemory/* (:3111) +53 MCP tools (2AIA{X 8 &#&5&) +event
triggers

- &R N1FE BM25 fEIHER + ATE Vectorindex (Float32Array cosine) + HybridSearch + AR
IndexPersistence

FE N src-agentmemory-architecture,
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5 claude-mem / powermem BYX %

=EZfRE—TFE (agent-memory) , BERT =FRERISEI:

H®E agentmemory claude-mem powermem
EER Node + E d +
PE Node+iii-engine + SQLite | \0d¢ * Express daemon OceanBase ¥IRFEEY &

= chroma + bullmq

& P i fEfal MCP &% + 8 4 Ef/EmEd SQL/mE

- E— Claude Code N

SEE Agent R4 APIEN
BM25 + Vector + Graph £+ 2N + 1R+ & ([

KR ector=orap Vector (chroma) + FTS5 ik X+ R+ (
(RRF) )

LLM R

- BT LLM LLM EAR% T LLM #ELA

==)

R . , T working/short/long =&
BERR +4 £TEN sweep T (REHBAZH) . e/ flong

&) Ebbinghaus

MCP

« 53 (RXIA8) 6 HEimARE
tool #%

WITEFEHE: claude-mem & ai-as-compressor A4S (LLM EMEAE) 5 agentmemory @3
FHRARE (BUIAX LLM, BARME) ; powermem ZBE—EHNGI TREEIEER.

KB ARH

+ iii-engine v0.11.2 (MiB Rust ##2, Worker/Function/Trigger 24%)
- iii-sdk (TypeScript binding)

+ @modelcontextprotocol/sdk — MCP ¥

- @xenova/transformers — ZsHER N (BEEKHIERRR)

+ @clack/prompts — CLI 32 H

EHIPR !

« N7Z Vectorindex /33K, 5 /5 observation 2% FEE & ANN (HNSW / FAISS /
pgvector)

« BRIAJC AGENTMEMORY_SECRET, {EfaJgEifia) localhost BIASHHIZERBEIRT 1212

+ unhandledRejection TN/ZE 60s REIERFE, PJREMEEIER bug

« AIN— MCP tool FREF 7 x4 (AGENTS.md 7)) , PRIREXIEE

96



EE Sl

+ src-agentmemory-architecture — SRR LRI E

+ agent-memory — R4k

+ claude-mem — B Agent kg%

- powermem — HUEE KRS

- claude-context — BB ({512 MCP)

- event-driven-memory-pipeline — Hook — Compress — Index — Inject SEI{
+ hybrid-search-rrf — =3 RRF 755418

- ebbinghaus-forgetting-curve — =512t

+ ai-as-compressor — FHEITER
« claude-code — 12 hooks T EHEHE
* mcp — 53 4 tool AYTMNEHE
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agentmemory 2511t B

JR3Z: raw/agentmemory-architecture-analysis.md < €F: https://github.com/rohitg00/
agentmemory - Z3#fhi4s v0.9.21

—AEE L

agentmemory &/ Al 485 Agent (claude-code / Codex / Cursor / Gemini CLI / Hermes / OpenClaw /
pi / OpenCode KfEfa] mcp BFim) BEFABRIFICIZHAMARS : @id Hook MTEXT AR (event-
driven-memory-pipeline) — F LLM B&EXES (ai-as-compressor R ARE) — ZWEGHRER

(BM25 + Vector + Knowledge Graph, hybrid-search-rrf) — MCP / REST / 12 4> Hook $8_E X [al7E
Agent, FREZRFHAR— :3111 worker, JRZASETE iii-engine FE&HI SQLite,

IR E]
[
1
| AL 4RES Agent (fEfa MCP EFFim) |
| Claude Code + Codex + Cursor + Gemini * pi |
|
—
| hooks | MCP | REST
| (POST) | (stdio) |
v v v

]
| agentmemory worker (Node ESM, src/index.ts) |

| ——— f#%E (src/triggers/, src/mcp/)

| |

| HTTP: 124 REST endpoints /agentmemory/* (:3111) \ |
| MCP: 53 tools (8 default) via mcp::tools::call \ |
| WS: Llive stream (viewer) (:3113) | |
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— ASBEEE (src/functions/, ~60 > mem::*)

Ingest: observe - compress(-synthetic) -+ enrich |
Recall: search - smart-search - context + timeline |
Persist: remember -+ evict + auto-forget + retention |

Graph: graph < graph-retrieval < temporal-graph |

|

|

|

| Tiers: summarize — consolidate — semantic/procedural |
|

| Orch: actions - routines - leases - signals - |
|

checkpoints <+ sentinels - crystallize |

—— RKEE (src/state/)

| StateKV (iii-sdk WS — SQLite)

| | |

| SearchIndex (BM25 + stemmer + synonyms + CJK) | |

| VectorIndex (Float32Array cosine, in-memory) | |

| HybridSearch (BM25 < Vector -« Graph RRF + rerank) | |
| IndexPersistence (periodic flush to KV) | |

—— Provider & (src/providers/)

T

| LLM: OpenAI - Anthropic + Minimax - OpenRouter |
| Embedding: OpenAI -+ Voyage - Xenova(local) -+ noop

| Wrapper: fallback-chain + circuit-breaker + resilient |

| WebSocket (ws://localhost:49134)
v
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| iii-engine (v0.11.2) |
|  StateModule — SQLite |
| ./data/state_store.db |
|

RIRDIE

it

=JREES i

<

INZ config. E#Z iii-engine. EBiC 50+ ¥UEM. /B5h viewer, RETERE. HBERF

5|1%E
=

s 124 REST endpoints + 53 MCP tools + Efit % ; FrE#ERAE sdk.registerFunction +

= sdk.registerTrigger({type:"http"})
N ~60 > mem: :xxx ¥ : observe / compress /search / remember / consolidate

SRR R: observe/compress /search / / /
graph / lessons / crystallize / ...

. KV scope (32+ ZigiZasa=ial) + BM25 {E|HEZR + Vector cosine + Hybrid RRF + [EHA

BA + S
Provider & LLM 58 A\, & fallback 5. HRERES. resilient 13

Hooks (i Claude Code £ #5/EHA Hook fiids, RS A\ iii-sdk, stdin i JSON — fetch POST —
fils) AbortSignal.timeout

Viewer SCAY WebSocket Ul (mem- Live stream) , BRiA :3113

. agentmemory / agentmemory demo / agentmemory connect <agent>; & iii-engine H&f

LRSRAETE
Plugin % Agent RERREMERE (hooks + skills + MCP 3 \)
Evals LongMemEval / Coding-Life iFMHZS + AER metrics-store + self-correct + validator

KPELR (FRE AGENTS.md) :

- iii-engine BI&HIRLL: FAERFCEMERE sdk.registerFunction/sdk.trigger, ZiE4e iii-sdk
FA¥R3Z SQLite HHBEABEN S

+ REST endpoint %A B EFEL: FEI req.body [RIFEL sdk.trigger, BEEXHFR,

+ MCP tool #EMIZEREH 7 4b: tools-registry / server switch / triggers/api / index 3EAf + it%k / izt /
README / plugin.json, XEEEIFMARBE R

* Hook Bl iii-sdk: RIFHEE, AbortSignaltimeout B fetch, HAHEIRNNEIE, FHER
%= Agent,
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REEHER
Ingest (BE&R)

Claude Code THIAA
|
v
src/hooks/post-tool-use.ts (standalone Node, AbortSignal.timeout)
| HTTP POST /agentmemory/observe
v
src/triggers/api.ts — sdk.trigger({function_id: "mem::observe"})
|
v
src/functions/observe.ts:registerObserveFunction
—— Z@iE payload (sessionId / hookType / timestamp)
— DedupMap.isDuplicate() <« WEFEHREE (FEENEEMNE toolName+toolInput)

— stripPrivateData() <« B (PII / Z$A)
— extractImage() <~ 2183 iR%! data:image / iVBORwWOKGgo / /9j/

L— kv.set(KV.observations(sessionId), RawObservation)

v
bui ldSyntheticCompression() < & LLM B&IL (BAIA, issue #138)
OR : compressFunction() <~ LLM £48

(AGENTMEMORY_AUTO_COMPRESS=true)

|
v
CompressedObservation { id, title, facts[], narrative, concepts[], files[], importance }
|
v

SearchIndex.add() (BM25, N7=EIHER + termFreq + IDF)
+

VectorIndex.add() (Float32Array, cosine, embedding F#3KEY)

|
v
WebSocket stream — Viewer (mem-Llive group)

|
v
[AHA] IndexPersistence 8 BM25 + Vector FFI{LE] KV
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Recall (iEE&F)

query (string)

|
v
QueryExpansion < reformulations + temporalConcretizations + entityExtractions

|
v
HybridSearch.tripleStreamSearch() (src/state/hybrid-search.ts:77)

|
= BM25 SearchIndex.search(query, 2N)

| stemmer + synonyms + CJK segmenter

|
—= Vector embeddingProvider.embed(query) — VectorIndex.search()

| Float32Array #7433 + cosineSimilarity
|
L—= Graph extractEntitiesFromQuery() — GraphRetrieval.searchByEntities(depth=2)
LLM BS£%3hEX entity/edge, 7EZLRM#% BFS
|
v
RRF Bt& (K=60, w_bm25=0.4, w_vec=0.6, w_graph=0.3)

|
v
[A]3%] Reranker (RERANK_ENABLED=true) — src/state/reranker.ts

|
v
Token-budget trim

|
v
iR[O)44 Agent (format = full / compact / narrative)

Boot B&hF5!

loadConfig + provider + embeddingProvider

|
v
registerWorker(engineUrl) ———— WebSocket ————— iii-engine :49134

| |
| invocationTimeoutMs: 180s (src/index.ts:168) |
| telemetry { project_name: "agentmemory", ... } |
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v
new StateKV(sdk) + new MetricsStore + new DedupMap + new VectorIndex
|
v
register* (50+ MV35ER%K, src/index.ts:204-303)
privacy / observe / compress / search / context / summarize /
migrate / file-index / consolidate / patterns / remember / evict /
relations / timeline / profile / auto-forget / export-import / enrich /
claude-bridge? / graph? / consolidation-pipeline / team? / governance /

|
|
|
|
| actions / frontier / leases / routines / signals / checkpoints / mesh /
| branch-aware / flow-compress / sentinels / sketches / crystallize /
| diagnostics / facets / verify / lessons / obsidian-export / reflect /
| working-memory / skill-extract / cascade / sliding-window /
| query-expansion / temporal-graph / retention / compress-file / replay
v
HybridSearch Z£f2 (bm25Index + vectorIndex + embeddingProvider + kv + X&)
|
v
registerApiTriggers + registerEventTriggers + registerMcpEndpoints
|
v
indexPersistence. Lload()
— t&kE BM25 25| (40%F) — bm25Index.restoreFrom()
— I&k&E Vector Z3|
— validateDimensions(activeDim)
— mismatch != 0 ?
| —— AGENTMEMORY_DROP_STALE_INDEX=true — EZFHH console.warn
| — & — throw Error (3E#EE)
L— vectorIndex.restoreFrom()
|
v
needsRebuild ? void rebuildIndex(kv) <« fire-and-forget, RIAEZU/\AY
: backfill BM25 from KV.memories (legacy gap before #257)
|
v
bootLog "Ready. Triple-stream (BM25+Vector+Graph) search active."
|
v
startViewerServer(restPort + 2, kv, sdk, secret, restPort)
|
v
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SaEmEE (280 .unref())
auto-forget & 3,600,000ms (1h)
lesson-decay-sweep & 86,400,000ms (24h)
insight-decay-sweep & 86,400,000ms (24h)
consolidate-pipeline & 7,200,000ms (2h)
|
v
process.on("SIGINT" | "SIGTERM", shutdown)
healthMonitor.stop + dedupMap.stop + indexPersistence.stop
viewerServer.close — indexPersistence.save — sdk.shutdown — exit(0)

#hFEisER

- 88 iii-sdk invocationTimeoutMs=180s (src/index.ts:168) » 7EEE/TF state: :set {8/ 30s
ZINE (issue #204) o

- $8iRfE3: T/ZE process.on("unhandledRejection") 60s TG HE, Fit—K timeout RKigK4AHE
HA worker,

- EiRER#2: embedding provider fR&EHRL A BM25-only; vector 5| search ¥ fallthrough Z|
BM25-only; graph #eZRKK4E best-effort try/catch &ig,

RITRREEZF

- iii-engine fERSEFIE4L: FRA 50+ WSS RENERRE sdk.registerFunction / sdk.trigger, RAFLER
2, RNESINIMEB iii-engine #HIZMH (£7Fv0.11.2, FEFv0.11.6 sandbox {REARFA HH
worker) ; WEHERH—1t. WebSocket . mimLIEAIREM, X5 claude-mem FY"HIZER
chroma + bullmq" 2 A &BAFT Lt ——agentmemory B EEB B4 "IMNE, claude-mem IBERNE,

« ZWREE + RRF: BM25HIFE (0B /88<) « Vector fIEX. Graph fMSEAXFR; RRF
(K=60) LEINACKRAE &%, &It LS powermem " BE+2X+HEHR+ENER" &L, 8
agentmemory & BEHHHEMEK. A SQLite + RFEZE5IE M OceanBase, £ hybrid-search-rrf,

« BLLM E4HBRIN (issue #138) : buildSyntheticCompression() A toolName B& kT
ObservationType + IENI#H files, IBE: BAIAFFE LLM [£48 = FBF APl key 12 T EIF ML
token, AGENTMEMORY_AUTO_COMPRESS=true 7 3# LLM ER1R, X=ZXt ai-as-compressor Hx AEE
—"Al B E4E2ZEM AR I R",

- Contextinjection #X1A% (issue #143) : Hook R#MAEN. "BEHE 4000 FigZi# Claude" ¢
Claude Pro FHF 2 token 2F——FRLLBAIAX, E AGENTMEMORY_INJECT _CONTEXT=true EXFFE-
XEWE " BAE] I " HHE.

- MELETIE: FAK vectorindex £E 5 H#] embedding provider RILEZEHELE BRI A2
silently ik cosineSimilarity B4 kiR ([E] 0, FJi&1d AGENTMEMORY_DROP_STALE_INDEX=true £
EFIBES "TREAKEAEEHRIKEIR"

+ In-process BM25 + Vector: AKifi Postgres / pgvector / Qdrant; BM25 Al Map<term, Set> fEI}E
& +termCount, Vector A Map #/113% + cosine, REEM, 5 AEURNBRELIER; Biditil
IEEE ANN (HNSW / FAISS / pgvector) o
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- ZEICIZIEE + SRER R 32+ KV scope (episodic / working / semantic / procedural / graph /
orchestration / lessons / insights / crystals / sketches / sentinels / routines / leases / signals /
checkpoints / facets /...) - applyDecay() i strength * 0.9%periods §¥{=A, A& auto-forget
(1h). lesson-decay-sweep (24h). consolidation (2h) 25% Ebbinghaus KU&#Y" £ Ehist =" !
——& 0l ebbinghaus-forgetting-curve, 5 powermem working/short/long =EEAE R,

« Hooks 5 SDK fi##8: Hook fjZ<2 standalone Node, X§ N iii-sdk, RiE HTTP;
AbortSignal.timeout() B fetch, £ try/catch B, &ITEAR: Hook KKLETFEEMEZE Agent T
R, X5 claude-mem 8 hook A —4——%#F=ZE event-driven-memory-pipeline & {E
SKERITUEo

« MCP"BAIA 8/ 22 53" XWHN: 53 1 MCP tools 25ZEEEE, BEIAREE S MIOIA (recall/
save / compress_file / &) %44 Agent, BERIEITHT Z1HEAKEC; AGENTMEMORY_TOOLS=all £ EH5E
ek,

- fire-and-forget rebuild: BXBohEZRSIAZT, rebuildIndex FATEEFERTEUIEY (%% observation
—/R embedding AR, RRIHRERE]) , FALESR await——FFEZE viewer i OA4PE SRS ]
M. &5l1nA%h, EREEMEAEL.

RIBLHFRNAEIR

src/state/hybrid-search.ts — HZEZi0

HybridSearch.tripleStreamSearch(query, limit, entityHints?) =i##17: BM25EFEX Limit * 2;
Vector &4 embed (query) S NIBELL BM25-only; Graph F extractEntitiesFromQuery S{& N\
entityHints, BFSRE 2, T 5 1 vector Z£5R M "expansion search" (F obsld ABIMEY 8, 4P
[B) o searchWithExpansion(query, Llimit, expansion) 18 query reformulations X =RH1TH
Promise.all, P& combinedScore EEHZAE,

src/state/schema.ts — KV scope 2%

KV 2 const 3%, BEBERE key (mem:sessions /mem:memories/mem:audit) XBEREF N
(observations(sessionId) / teamShared(teamId) / embeddings(obsId)) o X#"R#1k key"#Eit—
KV scope #E#E 93 F 2l sessionld / teamld / userld, # 528 scope TFRIEK, generateld(prefix)
ts.toString(36) + uuid.slice(0,12) ERMATEIHEFRIFHY ID; fingerprintId(prefix, content) A
sha256 i 16 ZRIMHEMA I UL (content-addressable dedup) ; jaccardSimilarity() #& dedup $2{£[E]

EYSE3

EESAliE

- agentmemory — B L&Dl (XBZELARFRHE)

« claude-mem — [E2RIE (%— Claude Code, ##2M chroma + bullmq)
- powermem — [E2£IHE (OceanBase [5i%, PUE&HLZR + Ebbinghaus)

- claude-context — B4R (fUA3IEXHEZR MCP)

- claude-code — 12 4> Hook MY EE Agent
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« mcp — 53 > MCP tool BI1YER

« hybrid-search-rrf — =3 RRF 10 R57£1E

+ event-driven-memory-pipeline — Hook = Compress — Index — Inject [#IF
- ebbinghaus-forgetting-curve — 528 E = + EHA sweep FVIEICEM

- ai-as-compressor — 5 agentmemory FAIAE LLM [E4aRVER & 31 ER

« agent-memory — Agent KHBIZIZ $FildismA
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AgentScope

AgentScope 2.0 2EBE4EFZ Agent Y Python 1228, TiE Agent #IEMEIF. #&E provider. T
B /mcp /skill. workspace. BXB. AN, KESS offload # FastAPI IR EIFMATA G Z P A
%, ¥ src-agentscope-architecture,

ZRFIA TR
AgentScope BIRZIOIIMYE Agent.reply_stream() FH7R, MARRREIRAEAX L, EEEESH.

thinking. tool call. toolresult. HHIAIEKFIMEBHRITERESFH N AgentEvent / Msg, Xit SDK. SSE.
EFiEM R UHZR—ERITIEX,

Xt

- Agent FERFEEL, toolkit. workspace. permission #1 middleware #%,
* ReAct loop 8 “ERFALHINIMIRIT (FA—FERE, AIUEEEMRE,
+ Workspace @ TEZRRM L FXIMNGEBF, Al Local / Docker / E2B,

- BT AL offload BIfa G, THREBIBERENGEE reasoning,

- BRZ3/2F FastAPI / SessionManager / storage 8 agent app ZFHF 1k,

ity

FEE % Agent MAMBRS X agent app B E AgentScope, FERMICIZAHE ReMe 3 mem0; FE
Kubernetes izT7BYEREF agentscope-runtime; FEa% sandbox fEEE agent-sandbox / openshell,
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AgentScope Runtime

AgentScope £EHIE =1L Agent-as-a-Service runtime, 18 AgentApp. Runner. protocol adapters.
sandbox manager 1 K8s/serverless deployers tH&i#2#, #0 src-agentscope-runtime-architecture,

ZRMIA S

ERTE framework app 547 runtime Z[8]: Lk agent-sandbox B L2, tb5E% managed teammate =
MEKE. €F README Bi2/REESIFH AN AgentScope 2.0, FIUEESEAZEMTERESE,

AgentApp HITRIZ

AgentApp / Agent definition
\J
Runner: session + event loop
J
Protocol Adapter: HTTP / SSE / RPC
\J
Workspace / Tool / MCP
J
Sandbox Manager 3% K8s/Serverless Deployer
\J

AgentEvent / stream / persistence

B RS FI| By
- EI8fi# AgentScope app fNfEIARSS K : & AgentScope Runtime,

- BIRRKERR/IVFERE: & agent-sandbox # agent-runtime-substrates
- BIBfRZ Agent MEFSRIE: & agentcube. HiClaw. Multica 2£I1H,
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AgentScope Runtime ZR5 5% 1+ BER 7517

agentscope-ai/agentscope-runtime & AgentScope 4738 framework app B34 API/runtime B9
JEE: AgentApp(FastAPI) £E& streaming endpoint, Runner £i— agent handler &3 E#A, deployers
1B, Kubernetes. Knative/FC FFRHSR A AIEREARSS, sandbox manager 42 T RIFBRMIREER
A0, README ERMAIRRIXEELRENBEFH N AgentScope 2.0, BEEIREF runtime i&itE%,

PZIDZRIE

AgentScope app / other framework app

]
user handler: init / query / shutdown, stream messages, tools, session state |

T

| AgentApp(FastAPI) \
| routes / OpenAPI / SSE + A2A / AG-UI / Response API adapters - interrupt svc |

| Runner
| framework adapters + stream_query < tracing - DeployManager integration |

| v
| v

sandbox manager / clients | | deployers |

docker/gVisor/K8s/Knative/FC | | local - Kubernetes < Kruise + Knative + FC |
|
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RIRD =

E/Bx =t

src/agentscope_runtime/ AgentApp E1E4K 7 FastAPI, £133 endpoint. OpenAPlschema JFA.
engine/app/agent_app.py protocol adapters. 9% interrupt service F17[a]f4,

src/agentscope_runtime/ ZOH1TES, B query_handler/init_handler/shutdown_handler, 38
engine/runner.py handler HitH4t—RX streaming event,

8 runtime ¥5% %! local. Kubernetes. Knative. Kruise. FC.

engine/deployers/™* ModelStudio FIFIR

sandbox/** + common/ sandbox registry. manager server. workspace/storage mixin, LA
container_clients/** docker/gVisor/K8s/Knative/FC client,

REEHER

1. 3&R#N /process 5% A2A/Response API adapter, AgentApp RE51LAL AgentRequest, 3544
Runner.stream_query,

2. Runner % framework type #1 health, BiERRAFEME query handler; FEF. FH.
generator. async generator ¥itHEBE B — stream,

3. TRiAMA@EE adapter 5% runtime tool; FEFEATIE sandbox client/manager, manager B%&
Z| Docker. gVisor. K8s. serverless &2

Bt

- 8 Agent app Al FastAPI 72, MA IS RPCAESE, 3K OpenAPl. Fhialff. £HABRMNES
BB

- protocol adapter @M%, Runner @MA1%; A2A/AG-Ul/Response API A LAH 1o

- sandbox #1 deployer & : BIEXIETHIARRE, EELIEE agent service WAIETT,

X EEE L

#0 src-agentscope-architecture #8Lt, BFRE agent RIEHESS, MRS L/BE/REF; # agent-
sandbox #8tt, BB workload #E1ERL K8s CRD, TETE Python runtime AEPRE Agent-as-a-
Service; #1 Agent Substrate #8Lt, BREA runtime, RHZZE actor/worker multiplexing,

EESHEEE

+ GitHub HFPRZSERR: src-github-stars-backlog-current-state
- EBIMIE]: github-stars-backlog-implementation-map
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AgentScope ZRM 5ig1T B

J&3: raw/agentscope-architecture-analysis.md < ©F: agentscope-ai/agentscope * 731
hkZs main HEAD 129177 (2026-06-01)

—AEE L

AgentScope 2.0 E— M EMEF % Agent RZFRY Python #222: E1E Agent #IE{EIF. #REY provider.
TH /mcp/skill. workspace. tXfR. AZEHIA. K1ES offload # FastAPI BRSZEIRAAIASH R DA
o SENZOARREESHEDSL, L Agent.reply_stream() AFCHIEMT, I8 ReAct ITIZHAVIRE!
Hith. toolcall. toolresult. HINERMIMEINITERF—IZIERR ATRFA KBY AgentEvent / Msgo

PSR E]

| User / App surface |
| Python SDK: Agent.reply()/reply_stream() - FastAPI app - scheduled triggers |

| Msg / AgentEvent stream
v

Agent core (src/agentscope/agent) |
AgentState - ContextConfig < ReActConfig < PermissionEngine |
reply loop: observe input — reason — act — persist context — repeat |

|
Toolkit / tool layer
Toolkit, ToolBase
builtin tools, MCP tools
skill viewer, tool groups

Model Llayer
ChatMode LBase
provider adapters

Middleware layer
on_reply
on_reasoning

FormatterBase on_acting
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| model cards YAML | | permission checks | | on_model_call |

I

| LLM provider APIs | |

| OpenAI / DashScope | |

| Anthropic / Gemini | | MCP clients, skills | | SessionManager
| Ollama / DeepSeek / XAI | | ||

[

]
WorkspaceBase
Local / Docker / E2B

App service
ChatService

offloaded context/results
|

BackgroundTask

RIRDE

[Z [ 1R3R

N SDK/
Agent #Ziy

REHR S

provider

THA. MCP.
skill

RS HaIA

Workspace /
offload

FastAPl app/
service

KESSit%IE

5

&I session state. T, ReAct BIf. EHTNRKXEEERES,

14— Msg / content blocks ¥ M provider APIIERK, R / IR MME A% (]
ChatResponse,

7 Python tools. MCP tools. agent skills, £/ JSON schema, HITTEHI
—P% Too LChunk / Too LResponse,

EITEHITHIM deny/ask/allow, BXKWE. BREFRNE, HEBEIEHFERER
HBIAS NI T

A session At / Docker / E2B #11THF1E, /& tools/MCP/skills, FH#FA
HES L TXMBEKIALER,

ZTHP. % session fREE; iR agent 4A%E, SSE B, =68, AE. FAE

5o

B2 T A offload FIfg&, ERTMEEIENLTX; A APScheduler IXzhERY
agent run.
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XNDEMNFELARI: Agent RRFIMKRIED, REEEXD provider SDK. Docker/E2B 4T, Redis 77
ek, FastAPI IE KRR, ARSZE@ET get_agent() /XM storage/session/workspace EFrHE—T
Agent, Agent REFBRZK—FHRARAINITIRE,

RIBEHER

| User Msg |

| Agent.reply_stream(inputs)
v

Agent._reply_impl |
1. validate incoming Msg / continuation event |
2. append input to AgentState.context |
3. emit ReplyStartEvent |
4. loop until max_iters |

|
" reasoning --------- - oo o
|

|
| | _prepare_model_input(): system prompt + summary |
| | + context + tool schemas |

|
| | ChatModelBase / provider adapter |
| | FormatterBase converts Msg blocks to provider format | |

| v |
| Text / thinking / data / tool-call deltas as events |
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L acting ------- o

| _execute_tool call |
| check tool exists + validate JSON schema |
| PermissionEngine: DENY / ASK / ALLOW / PASSTHROUGH |

v v
[ 1
[ ]
| ask / external | | Toolkit.call tool |
| execution evt | | ToolChunk stream |
|
I
|
| |
v A\ 4
return waiting Msg ToolResult events
|
v

save ToolResultBlock into context

|
v
next reasoning iteration or final Msg

RSB REX N AMRINE B —FEFF AL SSE:

HTTP POST /chat
|
v
FastAPI router
| encode AgentEvent as "data: <json>"
v
ChatService.stream_chat

|
— build ToolOffloadMiddleware
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— get_agent(storage, workspace_manager, user, agent, session)
| I Lload AgentRecord / SessionRecord / AgentState
| — instantiate model and optional fallback model
| I get per-session workspace

| L— build Toolkit(tools + skills + MCPs)

|

I SessionManager.run(session_id) serializes the run
— persist input Msg

— stream Agent.reply_stream() events

I reconstruct AssistantMsg by append_event()

L— persist reply Msg + updated AgentState

IHRREEZF

- BHRERZOIY, MAR “REXAE” : #REIAA. X4/ thinking / data / tool-call delta. tool
result. reply end #ZBE2EMH; Xitk SDK. SSE. F#EMaiis Ul JUHZER—FMRINIEN, HESM
agent-memory SR ARK L.

© ReAct BIFE “FFAE/IEBRR” (FA—FRE: FIAFIMIRITER
RequireUserConfirmEvent / RequireExternalExecutionEvent &%, BH continuation event 1/
82, WEELMAEIES Web RS,

- TEWRITHIRE “OIE/NR/ETXEN # “[Ri51/0” WE: permission & X1 Agent RES, T
E 1/0 i#@id Toolkit.call_tool() #1 middleware $2#;; X#1 agent-credential-isolation. ai-
agent-plugin-patterns 2L FEE—,

- Workspace @ TEZERM ETFXIMN&ERIAR: Local / Docker / E2B workspace 44— Agent &
£ tools. mcp. skills 5 offload, #1agent-sandbox By “HITIFIRIRIE” i) _EAE4E, B
AgentScope B 1RMN FAHEL

- BTAREUH, mMe offload EEEN: RBEIBEBNTAERNEEES, FTLAEE synthetic
result, EETREBIELRERN hint FNT—IX reasoning, BHEENE /0 £5E SSE A5,

AR

Agent

Agent HJiERTIEINIERY, toolkit. middlewares. state. context/react config # offloader, 1%ty
_reply_impL() X #ria AH continuation event, B cur_iter < max_iters BY ReAct loop: F£E
reasoning B system prompt. summary. context. tool schemas HiAMBER!; RE=H tool calls
[53%% sequential/concurrent batch $117; WRfLL B FH#IASIMEBATIT, REIFEFHEE, LEESEHMT
EE—1 reply,
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App Service

FastAPI chat router R 23338 ChatService.stream_chat() B AgentEvent 4w3RE SSE. ChatService =2
RSB IHIZEITANO: EHE Tool0ffloadMiddleware, JEFA get_agent() M storage. session. credentials
workspace £H%t Agent, 7E SessionManager.run(session_id) FRER{TiE1TE— session, FHIDHNEE.
reply JHE. EH/GEH AgentState E[G] storage.

EESAliET]

s mcp
* agent-memory

+ ai-agent-plugin-patterns
+ agent-credential-isolation
- claude-code

+ agent-sandbox
+ nanobot
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Al Agent Frameworks Star IN B ;5 2518

JR3: raw/ai-agent-frameworks-stars-List.md - 3J&: googs1025 Y Al Agent Frameworks
Stars list - #MBEXHEHA: 2026-06-03 - &ZFE#: 109

—AEE L

XA Star list FE2RAR “Agent lEZREE" , MEELE Al Agent TIRUHITRESHE: LER
OpenClaw / Hermes / claude-code / OpenCode X R HIFEAMI N AR Agent; FER
LangChain. LangGraph. Dify. AgentScope. Eino. ADK. Dapr % Agent / workflow 1E22; EKENIIE

~

fRE] mcp. Skills. agent-memory. I, FEM. WX, L2, kubernetes runtime f1Z=H /1,

7 EHE

| End-user agents / coding agents |
| OpenClaw + Hermes <+ Claude Code - OpenCode - OpenClaude + CodeWhale + Pi |

| Agent frameworks / workflow platforms |
| LangChain -+ LangGraph - Dify - AgentScope + Eino + ADK + Dapr - YoMo

| Tooling protocols / gateway / SDK |
| MCP SDK - FastMCP - GitHub MCP - Playwright MCP - agentgateway - Plano |

T

| Skills / memory / context / observability
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| Agent Skills -

claude-mem < mem0Q -

agentmemory -

ReMe - Langfuse - AgentOps |

| Runtime / sandbox / cloud-native substrate

| agent-sandbox *

AgentCube -+ OpenShell -

Docker Agent -

SkyPilot -+ K8s tools |

554
pagi:|

A Agent/
Agent OS

Coding
Agent/
Claude
Code £3&

Agent 1E%E /
Workflow F

VAN
[ |

MCP / SDK/
Gateway

Skills /
Prompt
Pack

ielz/ £F
3/ XL /3
pll

Cloud-
native
runtime

&R

OpenClaw, Hermes, OpenClaude,
NemoClaw, QwenPaw, OpenHarness,
IronClaw

claude-code, OpenCode, ECC, Claw
Code, oh-my-openagent, Pi, Multica,
claude-code-router

LangChain, LangGraph, Dify,
AgentScope, Eino, ADK, Dapr, YoMo

FastMCP, MCP Python SDK, GitHub MCP,
Playwright MCP, agentgateway, Plano

Anthropic Skills, agent-skills, Matt
Pocock skills, awesome-agent-skills,
finance/code review skills

claude-mem, mem0, agentmemory,
ReMe, powermem, claude-context,

Langfuse, AgentOps

agent-sandbox, agentcube, OpenShell,
Docker Agent, SkyPilot, KAgent,
kubewizard
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18 Agent R FTERERB T ABF. 1
E OS HZTFHIETTHS,

%% terminal coding agent fiZBk router.
template. memory. skills. trace.
token. IM bridge #1 delegation T H%%,

1Rft Agent ZeiE. IKESE. workflow.
tool calling. BREFM A RIEL.

#i— tool/resource AN, KIE. AEEFM
I SDK,

18 Agent BEF I MEESRIB IR TRZ AL
Markdown + scripts + workflow B97] &
G

79 Agent 1 N0KHERIEIZ. BIBN LT
X. trace. cost. eval fllFE KRR,

fRR Agent UPRE. BE. Z=E /. K8s
HEFERD runtime BIE,



= hr
™A Agent. Agent 0S 5% Agent Runtime

- openclaw/openclaw: ™A Al assistant, % 0S/%¥&, X list PRBAIRM Agent 55,

+ NousResearch/hermes-agent: A Agent 5@, 38 “RBERFMKK” .

+ Gitlawb/openclaude. NVIDIA/NemoClaw. NVIDIA/OpenShell: OpenClaw / Hermes/
OpenClaude £&MZ £ runtime. EEHIEMEIFRIZI TR

+ agentscope-ai/QwenPaw. HKUDS/OpenHarness. nearai/ironclaw. agentscope-ai/HiClaw:
A assistant. Agent harness. Agent OS. 2 AWME Agent runtime,

- OpenCoworkAl/open-cowork: SmEi#HE claude-code. mcp tools. Skills. sandbox 1 IM

integration ¥T& A end-user appo
- swarmclawai/swarmclaw. clawwork-ai/ClawWork. agent-substrate/substrate: Bt& multi-
agent runtime. OpenClaw client #1 Agent substrate,

Coding Agent. Claude Code A5 TRV IER

- anthropics/claude-code: Anthropic E7 terminal agentic coding tool,

+ anomalyco/opencode. ultraworkers/claw-code. Hmbown/CodeWhale. code-yeongyu/oh-
my-openagent: FFi& coding agent / agent harness / terminal coding agent A A,

- affaan-m/ECC: P& claude-code. Codex. OpenCode. Cursor fJ agent harness (Bt 745, Bx=
skills. memory. security. research-first development,

+ garrytan/gstack. shanraisshan/claude-code-best-practice. davila7/claude-code-templates:
Claude Code EE&. TIERMMEESRHES

+ multica-ai/multica. earendil-works/pi. musistudio/claude-code-router. openai/codex-
plugin-cc: coding agents IFEET &, toolkit. {REFEHENESEH.

+ thedotmack/claude-mem. zilliztech/claude-context. tirth8205/code-review-graph: coding
agent KHAIZIZ, UHBIEXIERMN At E,

+ chenhg5/cc-connect. liaohch3/claude-tap. junhoyeo/tokscale: IM bridge. API trace viewer
0 token usage tracker.

Agent #2228, Workflow & 5N A AHELE

+ langchain-ai/langchain. langchain-ai/langgraph: Agent engineering platform FIElz{ resilient
agents 1E28,

- langgenius/dify: 474 agentic workflow F&,

- agentscope-ai/agentscope. agentscope-ai/agentscope-runtime: BIN[EE. AJEEf#. AI{EEH
Agent ¥EZHEZR S5 4 runtime,

- cloudwego/eino. google/adk-go. tmc/langchaingo. YaoApp/yao: Go &7 Agent/LLM app
framework,

- dapr/dapr. yomorun/yomo: ZE4IREh. workflow. edge /serverless A Agent-native
cloud runtime,
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+ TauricResearch/TradingAgents. datawhalechina/hello-agents. panaversity/learn-agentic-ai:
EHZ Agent IERSHERZ R,

MCP. SDK. Gateway 5T EAWHNE

+ PrefectHQ/fastmcp. modelcontextprotocol/python-sdk: Python MCP servers / clients FF & &
fitlo

« github/github-mcp-server. microsoft/playwright-mcp. rohitg00/kubectl-mcp-server:
GitHub. %528 Bh1LF0 Kubernetes B9 MCP server,

- agentgateway. katanemo/plano: Agent/MCP /LLM 28 proxy. data plane.
observability. ®E£MEEHEIE,

+ anthropics/claude-agent-sdk-python. anthropics/anthropic-sdk-go. severityl/claude-agent-
sdk-go: Anthropic / Claude Agent SDK &7,

Skills. Prompt Pack 5e]& F Agent 88118

- anthropics/skills: Anthropic B7 Agent Skills AH& 2, 2 Skills HlHIHESE,

+ addyosmani/agent-skills. mattpocock/skills. libukai/awesome-agent-skills. softaworks/
agent-toolkit: MM Al coding agents BITAZ skills. ™A skills. @M ITEE,

+ Cocoon-Al/architecture-diagram-generator. RKiding/Awesome-finance-skills. Zhen-Bo/
pragmatic-clean-code-reviewer: Z#E. EmROH. KEBEEZFER skills.

+ googsl025/claude-code-explorer-skill. googs1025/clean-code-reviewer-skills. googs1025/
code-review-skill: B1E#/ali T2 Codex HIRMIBARIESBEE skills.

1Bl E X NS

+ claude-mem. memoOai/mem0. agentmemory. agentscope-ai/ReMe. powermem: Agentid
1ZHZ %K%, 95318 coding-agent session memory. &F memory layer. FA memory
service. memory kit FFFAWIZIZHiEH,

- claude-context. tirth8205/code-review-graph: fXIBIEXICRMLIZE, BRARIBELTE
2

+ langfuse/langfuse. AgentOps-Al/agentops. agentscope-ai/OpenJudge: Agent/LLM

observability. costtracking. benchmark. eval #1R&3&f,

Cloud-native / Kubernetes / Infra AR I H

- agent-sandbox. agentcube. paperclipinc/openclaw-operator: Kubernetes £RJ Agent
runtime fRES. BIRESSIEHHF OpenClaw operator,

- skypilot-org/skypilot: ¥ K8s/Slurm /2B z [ on-prem B Al workload #=#!IFE,

+ kagent-dev/kagent. gingwave/kubewizard. googsl1025/kube-agent-helper: Kubernetes-
native Agentic Al. B ZEhHERE Agent #1 K8s diagnostic assistant.

+ docker/docker-agent. armadaproject/armada. kubewall/kubewall. kubernetes/kube-state-
metrics: Agent builder/runtime. batch queue. K8s dashboard #1 observability substrate,
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ULk

« XN list WZMESE “Agent TIZEFIRSD R | SIEHIZFERR Agent / Agent OSTELRIB.L, [KE

FIBT IR Skills. mcp. memory. observability. gateway. sandbox # cloud-native runtime,

+ claude-code BEER—1ELES: EAF LA, router. templates. skillse memory. trace

viewer, token tracker. IM bridge. Codex plugin. code graph i B #8E4EE— terminal
coding agent ¥ B,

+ OpenClaw / Hermes / OpenClaude / Claw &INBIEER, % “DA Agent+ ZFEEANO +

sandbox + memory + messaging” IEEZMMI=RAE, MARZEES demo,

- Agent IEZRERLX A =35: LangChain/LangGraph iX3& Python El/55#E%2, Dify/AgentScope X3

F&1K runtime, LUK Eino/ADK/langchaingo/Yao X2 Go 47 frameworks

- mcp BEMMYTRERIZHE: B7 SDK. FastMCP. GitHub MCP. Playwright MCP.

Kubernetes MCP. agentgateway / Plano iX3§ proxy #87E[F— tool/resource EANE LT %,

- Skills 289 “BIxE#B8EHE” . Anthropic B skills. Addy Osmani/ Matt Pocock / finance /

architecture / code review skills #3482 Agent 271 MBS HEH42 AL Markdown + scripts + workflow
HAEE,

« IBIZM EFXXEER I =5 claude-mem. mem0. agentmemory. ReMe. powermem,

claude-context. code-review-graph %35! M session history. universal memory. coding-agent
memory. memory kit. RAG/search. code graph faELIN.

* K8s/ cloud-native IEAE list WER, {BRXH: agent-sandbox. agentcube. OpenShell.

Docker Agent. SkyPilot. KAgent. kubewizard Zi5BH Agent runtime FFARERE. AE. W
MZ=E.

IR IE &t

L
&

1

= REA

openclaw/openclaw = Star R4S B&E, &R A Agent/Agent OS F=mLE&Lk,

Skills fE79 Agent e D BEIRIE 751k, & & Codex skills EE KRS

|77
i<

anthropics/skills

[EIFYE = Claude Code / Codex / OpenCode / Cursor B harness i it

affaan-m/ECC . o -
R4, EEMRE Agent TiEET.

anomalyco/ FFI& coding agent £4£%, i&&5 Claude Code / Codex / OpenClaw X
opencode Ebo

langchain-ai/ B3 Agent runtime fRESER, EE XL AgentScope / Dify / Dapr
langgraph workflow,

PrefectHQ/fastmcp MCP server/client FF &8I Python TH,
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Lok

% me

7 claude-mem

g agentscope-ai/
agentscope-runtime

9 katanemo/plano

10 OpenCoworkAl/

open-cowork

EESAliE

+ claude-code

* mcp

+ claude-mem

+ claude-context

+ agentmemory
* powermem

* agent-memory

- ai-agent-plugin-patterns

+ agent-sandbox

- agentcube
- agentgateway

JRE
B Agent HA LETFXAME, 5 agentmemory / powermem / mem0 &
o

474k Agent runtime, #H%& £ tool sandboxing 1 observability, &
H1E$E AgentScope / HiClaw / QwenPaw,

Agentic proxy / data plane, #1 agentgateway FHE{E Agent WMLEE5
BER.

8 claude-code. mcp. Skills. sandbox 1 IM &£k EIE@Eim, &K
end-user packaging,
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Al Agent SMER 9 1% 1R

FEE"Al Agent SME"THE (MCP #&fF. Hook i, iICIZRY. RAG &%) BERAIEEN. M claude-
context 5 claude-mem MR B R MK,

EEPOES

Efa14e Agent INSMERBENRY T A

« MCP / A2A this3&EH

- Agent runtime 9 Lifecycle Hook (%0 Claude Code)
* RAG | AIEHNERARSR

- KHRIZIZR SR

- IR/ XERERTA

9 KRN
L ZBREODE (R /1N /31%)

BFRmE — MWiNE — SIEE
(UI) (MCP) (AuFZIE)

* SIEEANRAMIN—EBAXRE A2A REPINE
- MNER MR + NSEE
© BFIHMRIZ U

case: claude-context $BiZ/0\F L packages/core. packages/mcp. packages/vscode-extension, 5|Z=
e THE MCP F7E,

2. FRE MBI ER AL, Strategy Pattern

abstract class Embedding {
abstract embed(text: string): Promise<Vector>

}
// OpenAI / Voyage / Gemini / Ollama &ESLI

LLM. mEE. i2IZEFE— 258 SDK — =280, 72 Ollama IXE =if GPT-5 RRECE T,

case: claude-context B9 4 # embedding X 2 # vectordb X 2 f splitter AIfEEH S,
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3. B&4k%E (Graceful Degradation)

AST T —
24— LangChain F&EIH —
| kK~ Btz t, iB8E
v v
SEERIE N IR =/\aH

KARE—MN% case £FEEA pipeline, Agent R TEKMEWNAE " XKTH" " LLM 2K",
4. Merkle DAG HUAZSIELX
¥ 0 merkle-dag-fingerprint,
RREXMH, WMEHELEE. MIRELEE. TREREEFEEER. BAZA hash Mk E&E/ A5,

5. ihisG@ELE: stdout REHHNY

/] MCP BRZ55E—1T1LAES
console.log = (...args) => process.stderr.write('[LOG]

+ args.join(' ') + "\n'");

fEfA15 Agent BIERI#A2 (stdin/stdout B3, Unix socket, MCP server) #ZE—{TRHIKE stdout. —
A console. log("debug") FLiL X ELE,

6. MEVECH (AbortSignal) ZFBEEEMNERK

async indexCodebase(..., signal?: AbortSignal)
async processFileList(..., signal?: AbortSignal) {
if (signal?.aborted) throw new IndexAbortError()
}

KIHES (TeEY. #tEWE. A TRIFR) BHAMANDBE signal BIRKE. BNAEF"BUE"1ZHEME
I ABYo

case: claude-contextissue #199——clear_index REIFE&EIES "EEZ "M collection, i signal £
XHIBRERA BT
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7. IR (Streaming Batches)

- A -5
batch=100 &z
RFEEZE— batch, MIEBRNEIEE

RAG ZR5|. HEAME, #ETN——FAN. ESUEINEUHE, AJHRERHEEHBZERAF 4L,

8. REZE R vs. SRR

=17
)
3% snapshot

l
vs. source of truth XMk

— —B > &
L R - feEsmG

KRR IREVFF A RS B RERY o

case: claude-contextissue #295——|HhRZ<AY {indexedFiles:0, totalChunks:0} #&EFHiRHAKZS|
—fii & force reindex—TR1EF. BohBTA Milvus ESRITEHRKAEE,

claude-mem B9 outbox ZEiXNGILERE—BE: Al £ERIEMRE, IRESFEER, HAEEME,

9. BEGHERMIFE—IER

J#00 hybrid-search-rrf,

=5 FAi&

MERINE EX AR

X5 / BM25 RS

B [E] 2R i (GEliZaR
metadata i 3E NZE=2SES

RRF & : score = ¥ 1/(k + rank_i)o, ZERBEIZEILR RAG tRED,
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IBNER

FIRRMEA"Al Agent SME" TR ZFINE

192 5IZEREREARRAMMNE? MINEE REINE?
1#01k: 4MSB SDK (LLM. DB. Embedding) RE#EMKRIEO?
12k 81N TEARTE fallback B81E? A pipeline 2% "/KFHE"?
B4 EEFMEETANSA hash MAERTEIE?

|@E: thi)@iE (stdout/socket) BEWLFHETHR?

1BCH: KNESGETEERRFE? signal @EE%EIRKE?
1wl BE—RMEMEBENEIBE? BRI batch JREh?

]

]

B BoiEEHRERWK? REBRTEEEME?
ZAR: RWENCIZRERAE—ES? 85 ZKHIT+RRF &2
5H MG IS RVEXEh
JE =P il
#4 Merkle 184 merkle-dag-fingerprint
#RBE hybrid-search-rrf
#1-3, #7-8 event-driven-memory-pipeline B84 /G &9 E. outbox
Al RRILSR ai-as-compressor
=&

+ src-claude-context-architecture (K& +9 ZRMAIEREC)
+ src-claude-meme-architecture (Z MRS —ABEIE)
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Al Gateway

Al Gateway 2 LLM/MCP/Agent RERNANORIEE, BELIE provider iI&EE. TAE. EIEFEE. rate
limit. routing. redaction. guardrails. telemetry #1 policy.

= EIRUE)i
S| EAL
agentgateway LLM/MCP/A2A =thi¥ Rust #¥EmE + Gateway API 1= HIE
envoy-ai-gateway Envoy Gateway B GenAl provider translator / extproc / policy
kgateway Gateway API / Envoy xDS / API+Al Gateway BE/193 %
Higress Al Native APl Gateway, # HiClaw/E#EHFEERIEX
Plano Al-native proxy/data plane, f® model routing / guardrails / agent

orchestration

ateway-api-inference-
& . ‘y P Gateway API B inference endpoint picking %5 InferencePool API
extension

. & intent. difficulty. risk. capability 1 system state i%&#¥ model/
semantic-router

recipe B HIE
routellm Fa strong/weak model threshold R E- 4B HH IR E LT

mEE InferencePool endpoint B EPP, 3% KV. load. priority. health

[lm-d-rout
merTouter % pod/worker %

# inference routing B9 < %

inference-routing & Al Gateway B9—MFiRlE: IERMIZEWMER. B endpoint. B4 pod. Al
Gateway FELIEEIE. T2, IEEIRIEIE,

TEE “Mx" BER—E—H%: Envoy Al Gateway R edge/provider governance, Semantic
Router/RouteLLM {® model or capability selection, Gateway API Inference Extension fRFR/A& MY,
[lm-d Router fi K8s inference endpoint picking. SEEXtELI src-k8s-gateway-routing-comparison,
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Al fE79x4a2s

LM HEERER AR HER" —E4% token ARSI TRYE,

H claude-mem MIZEMIRIERIZCIE T,

RETZ5

REE A NAE LLM SfREEEO—AF R - LLM Ef0%,

claude-mem RiIFRFA: LLM AEEBF, MelaRMilgs QEEMREHTES,

IEFE AR tool log (34T token)
VLM E48 (—RMERE)
£E191K Observation (BH%Zk token)
{
facts: ["fEE7T ingest workflow HAY wikilink JRHAIRR"],
concepts: ["wiki maintenance", "link integrity"],
filesModified: ["wiki/concepts/xxx.md"]
}
J
MERE + FTS5 WNZE5|

\
B4 N RRERR (Frgam)

KT FIEEE

Z TS B4

—IRI%E RS 0 —RLLMEA (~$0.001 A Haiku)
SxitEtoken BT (&%) HE (EHEE)

MR 16 (AR % (concepts FE)

S 2IEE A 3 (2XAK) 5 GNATH)

BRE: EREE—RIENE. KAWmAIEE. 8Z2—RER, OHRMEB—H
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At ABEEREEA
EAESIE:

- WAL tool log (REBEZHIE)
- BMHEWMENX schema (REESEM)
. $ERETLLET outbox i (REE—RFIAL)

— Claude Haiku / Gemini Flash e lE, AArIEEIFEZEER 1/10,

claude-agent-sdk BY multi-provider iR ML,

gt Schema i&it

AEL LLM BRAE, ®IO4E schema:

{
title: string, // —AIENRE (FAF search HER)
narrative: string, /] §6& (BFiFEBE)
facts: string[], /] BEERX (AIF&5])
concepts: string[], /] WMEFRE (BFFEER)

filesRead: string[],
filesModified: string[]

BT FRBWEE—BERER ——schema RITEERAEEEILTEN.

E5 %

Ef=]"Al Agent + KERTFAE " REIZE S

- RAEMERSE, MmeIl EER. APIIJr']}'" BIREE
« FREWIX Agent, 4 Agent (EEEFE) . X5 Agent (E4E PR diff) BEFER
+ 5 event-driven-memory-pipeline @EAH/EE*WPH%

=

W

+ src-claude-meme-architecture
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Claude Agent SDK

@anthropic-ai/claude-agent-sdk — Anthropic 3289 Agent 4532 SDK, U@ query() /7%, BITER]
&/ARSZ ARG Claude e ZH THEIARES.

7 claude-mem FHAE

claude-mem AEXRMEEST ELE —IBEE AN T REIFABBEEMEL XML WE, A ai-as-
compressor i&itHE,

VAR%E:
ProviderObservationGenerator.run()
— claude-agent-sdk.query(prompt, tools=[])

— JR[E XML &R
— sdk/parser.ts f#tfr/9 MemoryItem

Multi-Provider &

claude-mem 38 Agent SDK A% % Provider B, Z#%F:

« ClaudeProvider — B 75 Anthropic
* GeminiProvider — Google Gemini
- OpenRouterProvider — ZiEAFRE

R EEESFTUAERREE (Haiku / Gemini Flash) , BAERIRE.

RPEXfF

+ src/sdk/{Claude,Gemini,OpenRouter}Provider.ts — = provider 323}
- src/sdk/parser.ts — XML Ba R i
- src/sdk/prompts.ts — [E4E prompt iR (RFERERBIIZL)

+ src-claude-mem-architecture
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Claude Code $HHEHF

claude-code FIE A HEHEHEED --plugin-dir. marketplace install At B RMNE. —MEHE
& H .claude-plugin/plugin.json. hooks/. skills/. .mcp.json. scripts/config FiR{LE RAM.
Hook + Skill + MCP server @&& =& RiEE,

ZxT1LA powermem By Claude Code & ASE LI, 2026-06-12 EFFHZLE PowerMem G R, & tag
79v1.1.3, apps/claude-code-plugin/ {AEE .claude-plugin/. hooks/. skills/.
config/. .mcp.json,

S

B1F EF

.claude-plugin/ 1 manifest: name. description. version. author. repository
plugin.json %

hooks/ Claude Code lifecycle hook BYEZE. wrapper F1Z#l/fzs
skills/ Slash command / skill A, &1MNEFREMH—18EH

.Mcp. json MCP server BcE, AiFiaE4FEHESEZ MCP TR

scripts/ / config/ e, Boh. EE. BEEMIZEEED

PowerMem B9 manifest & #i7EH memory-powermem, description @45 Claude Code &/ add/search/
update/delete memory 877, HH18M OceanBase / PowerMem €%,

Hook 4R E!

Claude Code hook AR REE 4 MNEH, YaENSBHEEIE:

et W&

SessionStart VA LT, NERSIRES. HEEAHIFE
UserPromptSubmit ERF prompt #NERFIIRRICIZHEN additional context
PreToolUse TRIFAREIEN. Fits ETFER

PostToolUse TRAREXREER. iEXRXMH/6a1TH

Stop turn BEREFESFILIZ. flush IKE

PreCompact / PostCompact X EERIERE/MEEEER
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PowerMem BYX$EE&1Z 2 UserPromptSubmit hook: BEHEZRMEXICIZ, FHIELERFAE Claude Code BY
+FTFX. EH Go R4 Zi# powermem-hook 1 shell/PowerShell wrapper, #%ERHEFH Claude
Code #HIZEZMAKH Python IF1R,

Skill &=z

Skill & Markdown + scripts B98E /18, Xf Claude Code 3Ki5t, skill BE2AF A AT slash command,
EBABRENTIERIEH, PowerMem Haiieftt:

«init: SUEBHRMEAM veny, ZEE powermen [FimFNERIAASH embedding & ;
* remember: EENENIEIZ;

* recall: FEEZIBIZ;

- status: #Z server/hook / config K7,

« stop: fFIEAHIARSS;

. reset: JBIEAHIRS.

iX#0 Codex skills B9 —2: SKILL.md/Markdown 28EH%ER, MlAf1ZRAIHITENE, BE Agent RE
(EENRENEN

.mcp. json SXEL

- Go [R&EZ#H! powermem-hook (BEF&4mIE, 7 Python f&k#i) + bash/PowerShell wrapper
« UserPromptSubmit hook Bait&ZEFNEIXFE LT3 (POWERMEM_PROMPT_SEARCH=0 3<4])

« BIAHTTP #= — POST /api/vl/memories; AJi%E MCP ##%{ — & mcp TH

« marketplace ZEEFEE /reload-plugins, FiEfT /memory-powermem:init

HTTP {RE &4 server BL2IE1T. hook REFEIRIE REST AR, MCP EXEEE memory &8
ERTEBFEL Agent, 1t Agent EEhAA add/search/update/delete,

5 claude-mem HIXHEE

HE PowerMem Claude Code #&f+ claude-mem
EAL PowerMem f5iwHY Claude Code connector 837 Claude Code memory ff4

PowerMem server / SDK / OceanBase/SeekDB = B+ memory pipeline / worker /

fais

- E1F0E vector store

hook & ) . s e N .

N UserPromptSubmit 18ZFN + skill ERHEE  BRiEXR&E. E4%4. KR FAN
Claude Code plugin / marketplace / --plugin-

RTD plugin/ place/--plugin- 1 siE T

dir
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HE PowerMem Claude Code & claude-mem

BERE R PowerMem fEA4%— memory

EEi7s backend 4844 Claude Code IRFEMEHAIZIZ
pragackl |t

- EZH— memory backend. MCP/API/CLI/Dashboard £ \M: & powermem 3,

+ A% Claude Code HEEXIFIZIZHAIR: & claude-mem,

. BEEAESEBEIEN Agent B 3 Skill+ MCP + hook ZREEEIS, BRILSESIA
ENEmEBREGE,

Pl

« ¥&: claude-code

« BEFH: powermem. src-powermem-architecture

- AFEmEB: claude-mem (JhiZ npm €&, 5 powermem {EHEFINEEEBEBEEIRE
mem 2JHIT agent i21Z, powermem (EHFRZIENE)

- TEWMY: mcp

claude-
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Claude Context

zilliztech/claude-context, v0.1.13, Zilliz tH&H MCP #&fF, EEMUEEET 1BXRE"Ei#" Al Agent
+FTFX,

PN

it claude-code / Cursor / Gemini CLI / Codex & Agent 7ZEXE! repo R—AREIHEHIXB IR, BEZR
grep/read I¥%,

=TGR

= 1) HR%

Splitter / Embedding / VectorDB / Sync —

5|% ackages/core .
¥ | packages/ RN

4 A~ MCP T A +handlers + SyncManager +

i ackages/mc
P ges/mep Snapshot

ZF  packages/vscode-extension. packages/
i chrome-extension

JR37 Ul

J#00 ai-agent-plugin-patterns " =B RXiEOSE"EN,

449 MCPIH

+ index_codebase — £ 83|

- search_code — BABS &I

+ clear_index — &% (MEZVEUH)
- get_indexing_status — HEZEIf

KPR AER

- Splitter: AST (tree-sitter X91&5) — LangChain F&173 52K

- Embedding: OpenAl /Voyage / Gemini / Ollama Hi&—

- VectorDB: Milvus / Milvus-RESTful

- 12 Dense + Sparse A= + RRF EHE (%M hybrid-search-rrf)
1MERE®: Merkle DAG, 5 93#ER®IA
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RERE

S & BiEA

EMBEDDING_BATCH_SIZE 100 mIUHERb IR

CHUNK_LINMIT 450000 Milvus & collection LFR{RIP
chunkSize / chunkOver lap 2500/ 300 AST splitter ik

5 claude-mem B9XTER

claude-mem fEREXIFITIZ, claude-context R EIEE —EBERBHZAZIZTEREN: EFOS
B. thidi@ELE. MIVHRIE, RSB R, JL2TE ai-agent-plugin-patterns,

R T[]

- % provider (Gemini Embedding 2. Solidity &= 3#%)
- EREPEIEEN (CLAUDE_CONTEXT_BACKGROUND_SYNC env)
- B3R splitter tik

- src-claude-context-architecture
+ DeepWiki: https://deepwiki.com/zilliztech/claude-context
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Claude Context ZE¥:RE 9

[E32: raw/claude-context-architecture-analysis.md - €Z: zilliztech/claude-context « %
MrhRZs v0.1.13

—AEE L

claude-context 2 Zilliz tHfaHY MCP ffF —— BB NMLIBEET BXRER "#Ei#" Al Agent (I LT, it
claude-code / Cursor / Gemini CLI / Codex £ Agent R4 %40 "BEHR " FRAEELAME XD,

BRIRBNZILIE =

RoMeE Bl Claude Context 5%
EEANEFREH prompt Token IBVE MEEF(E, REtop-K

Agent £ grep/read 8. BRI RIFARXE —RIEXEIWEHIAX

NEFEXRIRLA HAEBESAE XA dense + sparse JE&5 1% + RRF EHf

—aiE: RKBYR - [MEK — FA Milvus = SEEGHE — BT MCP 284 Al Agent,

Monorepo Z2#4

claude-context/

—— packages/

—— vscode-extension/
L—— chrome-extension/

| F—— core/ # 5|ZE (4uiZi8)

| | —— splitter/ # AST / LangChain

| | —— embedding/ # OpenAI/Voyage/Gemini/0llama
| | —— vectordb/ # Milvus / Milvus-REST

| | F—— sync/ # Merkle DAG 1E&

| | L—— context.ts # miEss

| —— mcp/ # MCP thisGEED

|

|

=ZRBRHADE: 51ZE (core) RN/ HINE (mcp) REEIR / B IHIRIL Ul
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| AI Agent EFim (Claude Code / Cursor / |
| Gemini CLI / Codex) |

| MCP (stdio JSON-RPC)
v

packages/mcp (GEEZE)
] [ ]

| index.ts | | handlers | | SyncManager ||
| (4ITR) | | .ts || RHEEeRA) |

index_codebase | | |

|
| search_code | Snapshot \ |
| clear_index | Manager \ |
| get_status | (~/.context/) | |
| |
| |
|
v v v

packages/core (5|22 / Context #wHEsS) |

|
Splitter | | Embedding | | VectorDB | |

(#0O) T (&R I EA) |

| | |
| [ 1
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AstSplitter | | OpenAl | | Milvus |

| |

| | (tree- | | Voyage | | Milvus- |
|| sitter X9) | | Gemini || RESTful
| I fallb | | Ollama |

| | LangChain | | | |
| | splitter | | | |
| [

| | FileSynchronizer + MerkleDAG | |
| | (~/.context/merkle/<hash>. json) | |

v

[
| Zilliz Cloud / |
| ZHh Milvus |
| (densetsparse X |
| @&, RRF &=H) |
|

= RIZILAAE

225| (indexCodebase)

1. loadIgnorePatterns() .gitignore / .contextignore

2. prepareCollection() 32 Milvus collection (dense + sparse)
3. getCodeFiles() &Y RE/ignore FIMIEEY3

4. processFileList() BEXHmR:

— splitter.split() AST — KM fallback LangChain
— chunkBuffer EF3%I 100
— embedding.embed() + vectorDB.insert()
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L— signal?.aborted — IndexAbortError
5. FileSynchronizer.initialize() Merkle DAG RFR

XHEHEE: EMBEDDING_BATCH_SIZE=100. CHUNK_LIMIT=450000. chunkSize=2500/over lap=300

¥Z (semanticSearch)

query
= embedding.embed() — dense
— & query — sparse

4
vectorDB.hybridSearch(
[dense:{nprobe:10}, sparse:{drop_ratio:0.2}],
rerank: {strategy:'rrf', k:100}

)
2

deduplicateResults() — {content, path, Llines, score}

1#00 hybrid-search-rrf,
1ERE (reindexByChange)

|H Merkle root # #f root — checkForChanges() — {added, removed, modified} — flim=2 / EFERAN —
HIRFEES ~/.context/merkle/<md5>. json,

1# 00 merkle-dag-fingerprint,

MCP TE&E (4 1)

TH R

index_codebase 2ERS|
search_code BAIBEEH
clear_index Bk GEIEXECE)
get_indexing_status HEEN
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KIBILITRR

®itsR

Splitter / Embedding / VectorDB =E#&0
AST fft%c, LangChain HJ&

Merkle DAG X {4384X

Hybrid Search + RRF

stdout 32&IEE M stderr

AbortSignal TIMENEUH

Snapshot B&X

CHUNK_LIMIT = 450000

SEREMCE: ai-agent-plugin-patterns,

5 claude-mem HB9TER

claude-mem
Sk BaiERe
iR THFEBRBE - EENE

KM three-tier-search-protocol

1RE RERHERE

354 Claude Code Lifecycle Hook

MEERZE Al Agent SME IEIRIRT A,

Git mHES

izl

ZPE, BRI OpenAl

R/ LKA R EEKEEIENK

T 717 repo IEERFP

BX + fEHR T S NES

MCP A stdout & JSON-RPC

issue #199 FAMEES "BET"
issue #295 & P iHIR A it A IR EE

Milvus & collection _LRIFIF

claude-context

(AEJEED

JRAES — AST 3R
hybrid-search-rrf
merkle-dag-fingerprint

MCP TH

it 30 X&EsEAEh: core/src/context.ts (12) . mcp/src/handlers.ts (10) . config.ts (7) .

sync.ts (6) o

R EL:

1. G8REPAIEEN (#314) — CLAUDE_CONTEXT_BACKGROUND_SYNC env

2. BUHIEX HE (#199 / #369)

3. % embedding provider (#366 Gemini Embedding 2)



4. ZIBEEXH (#367 Solidity)
5. 15K splitter (#363)

HIE: ZOBRRE, KUBEET B. BARERHEARNE,.

BoE {5 (Claude Code)

claude mcp add claude-context \
-e OPENAI_API_KEY=sk-xxx \
-e MILVUS_ADDRESS=your-zilliz-endpoint \
-e MILVUS_TOKEN=your-zilliz-key \
-- npx @zilliz/claude-context-mcp@latest
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claude-mem

¢4 claude-code % RIS IZHIFFRIEH (v13.1.0, €% thedotmack/claude-mem) o

R RRY )R

f8%F Claude Code xERBEBRIFICIL—BAAHRIEEEER. claude-mem @I EERMAY 6 ME
B/EHA hook TRARETREIAR, SFEBREWL"MER"FHAMNZES|, FAFSIENBMREHF
NEXFE,

PZIDSFIE

- BRIEES: AP DREAMRIXA bug " BNEEEM RS LRHIL B
- AR FREEUETE ~/ . claude-mem/, FRRAZC AT

- TRAFRE: BIBEE hook #ZBOTIE, Rf&EK Claude Code

+ % profile ¥ MMIFREETIRTIEKS / AAKS

ZRIER

* 1A% bun-runner.js + 6 1 Lifecycle Hook handler
- J5&: Worker Service (Express daemon, %[ 37700 + uid%100) + BullMQ
- T#fi&: SQLite (FTS5) + Chroma &£

FA T ERE0 event-driven-memory-pipeline,

it

claude-mem 2 ai-as-compressor ¥ EHFNHEISTI—LLM AE2AX"EZAF,", MEAFITEE X
NI EARBEEBREI TR, EEAMN token BAs, MEELEGRESIFNOENE,

KB ARH

+ claude-agent-sdk — ®¥[E4E/ 24

+ BullMQ — FEESASI (FFEELRAT)

+ Chroma — RAEE (FFEXMAR)

- better-sqlite3 + FTS5 — £ 7Ffi + @ XHKE
« MCP — Skill / izFZ2t==
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EREMET\

& FEdics &
A SQLite + Chroma PMAFEE
server-beta Postgres + MCP + Docker FAH=E + &1t

81D runtime-selector.ts TERFMMEINEIL)IR, REENELER,

EH T
M TGS BEHE TEMTREZENEERS)  (PR#2383) o
B

. SEEEHOHT: src-claude-mem-architecture
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claude-mem R 51&1T BT

J&3: raw/claude-mem-architecture-analysis.md « F: thedotmack/claude-mem - 731
hft4s v13.1.0

—AEE L

claude-mem 2% claude-code % E"KHRICIZ"MFRIEMSF —Bid B ER 6 1 Lifecycle Hook BRNE
£ TEHAM, A claude-agent-sdk SHEFEMLEML"INER (observation)”, 7F#zsith SQLite + Chroma
WE5|; FRARIEN BoOREXAEHEN LT

ZLERE (ZR)

= s g
o & stdin #77, ZIEHA
25 bun-runner. js + 6 4 hook handler }RE stdin &7 i
= I

[G&  Worker Service (Express daemon, I%H 37700 + uid%100) +

= BullMQ
7;:11% SQLite (FTS5 £¢) + Chroma (1) VL]

¥ 01 event-driven-memory-pipeline.

CLAUDE CODE iz=17hRY

| E4¥F (plugin/hooks/hooks. json SEAREY 6 I Lifecycle $5F) |

| [ ] [ ]

[ ] [ ] |

| | SessionStart | | UserPromptSub | | PreToolUse(Read) | | PostToolUse | |
|

|
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bun-runner.js (B2 stdin &5 — kA& worker-service F&p<)

| HTTP / #HiBIRA

v

S

B8O: 37700 + (uid % 100)

rc/services/worker-service.ts

BHE (7 42 Routes)

/api/context/* /api/sessions/*

Worker Service (Express daemon)

PID: ~/.claude-mem/worker.pid

/api/observations

/api/search/* /api/memory/save /api/chroma/status /vl/*
[
[ ] |
| | Providers | | ResponseProcessor | | ChromaSync |
| | Claude/Gemini/OR | — | XML—Observation |— | @ERZF + watermark |
|| (Agent SDK JER) | | EHBMENE || [EBE
| | | | :
| | |
|
I |
v v
SQLite | Chroma M2EF |

~/.claude-mem/.db

sessions / prompts

|
|
| observations / FTS5 |
|
|

~/.claude-mem/chroma |

-‘LE

EXHER

| mem-search Ski Ll

| 3 BRI

145

| Viewer UI (React) |

e
SSE MIVE
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| search—timeline |

| —get_observations |
|

| BfiEL/METIR

NN ERRE AT F
BT EX fih &
Setup kR Iketd
SessionStart IB5f/clear/compact

UserPromptSubmit = AP prompt

PreToolUse(Read) 1ES &R

PostToolUse FRTRIARRE
Stop RIELE

AT AR

Handler
version-check. js
context.ts
session-init.ts
file-context.ts
observation.ts

summarize.ts

ERB
hRAFR A M
& worker + 3 ¥ NFAEETX

BIEE session + fill & 1B NIEEHR

BEYRIXHEXNE
NAERFE4E
ERERHE

1. ¥3K: Hook — bun-runner. js = worker handler = POST 4 7s3th worker
2. A\BA: B outbox (Postgres) = SQLite 7%, BullMQ AE
3. Al [£4&: ProviderObservationGenerator j& Agent SDK, 1B tool log FER% XML JN%R

4. fR¥f1E0%: sdk/parser.ts — MemoryItem schema — E55E5 AN SQLite + R4 # Chroma
5.7 N[E7: SessionStart Fl0ZX — system ;HE; I mem-search Skill IZFEEH

NAABEIRITRTU

1. & en A HAS FRE&E — {£{a8 before/after tool_use £FBY runtime ZRAERE
2.105RE+FE A BE — ARPRERRIFT EATMAIHE

Al ERES828 — 1% ai-as-compressor

o U b~ W

Memoryltem Schema

{

kind: 'observation' | 'summary' | 'prompt' | 'manual',

146

. ZBH¥EMIY — search — timeline — get_observations, ¥ three-tier-search-protocol

. session_id Y& HI — contentSessionId (&3i&F) vsmemorySessionId (IZ1Z2£%)
.Outbox + HBRMHEE — Al ERIEHE, BMEE,; outhox iILFHXFEER



type: string,

title: string,
narrative: string, // BRRAES AR
facts: string[], /] BEEELR

concepts: string[], /] IRBLSARE
filesRead: string[],
filesModified: string[]

[!note] *#ERE
SREFE"MERE", LEER"BL/MMSEEXH "SFURSFR; BYEREEEMUEZ L,

% Profile PR

export CLAUDE_MEM_DATA_DIR="S$HOME/.claude-mem-work"
export CLAUDE_MEM_WORKER_PORT=37800

Fﬁﬁﬁg11 (DB Chroma\ En_.\\ PID) }‘A envg)ﬁiy She“é&[‘E%—o

BFHES
i 30 RESEEK: worker-service.cjs (88%) . mcp-server.cjs (757%) o PR#2383 8 worker EEfy
server-beta: EEi# + Postgres + MCP + Docker + FIPAEEit, #HEEM TENIESE) — THEER
%] , 1B runtime-selector.ts {RE&H] SQLite iR,

KEXHES|
KIS B1F
tHF AR plugin/hooks/hooks. json
Hook k% plugin/scripts/bun-runner.js
Worker N src/services/worker-service.ts
Provider 3% src/sdk/{Claude,Gemini,OpenRouter}Provider.ts
XML #&#fr src/sdk/parser.ts
ol ¢ A e src/services/context/ContextBui lder.ts
[£48 Prompt src/sdk/prompts.ts
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KiEm Bz

2R Skill plugin/skiLls/mem-search/SKILL.md

/A 1TiEM (1AL 5 )
L51E (AT Agent INEIZH R/ NER:

1. K% tool callback 2 record_event(event) 2 SQLite outbox

2. [E4&: cron/worker B2 compress_batch(), 'RLAEEIRE! (Haiku / Gemini Flash) HitH {title,
narrative, facts[], concepts[]} JSON

3. WZ5|. SQLite FTS5 + [R£/F

4. EMHEZRT A search_memory(query), #AE"AFIREE X/ EReTAR"

5. XIERHFNER: BEF "MEKRR + RIDEHRELR"H system prompt #i%%
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Code Graph

Code graph iBEENXHE/XAREA RS AR, K. THE. XREAIHENELZN, RST
review. RAG. &ZMMED A agent TREIEAMA.

MIE X ERRX

code-semantic-search X7 “447E query FHAEMAIZIR” ; code graph XF “MRErTER ZiBIANfEIE
¥ . MEL: BXHRERATED, BREERRE. WA,

(A=

+ code-review-graph: local-first code intelligence graph for MCP/CLI/VSCode,

+ GitNexus: browser-side repo knowledge graph + Graph RAG + taint analysis.
AR

H 2 line-level evidence. JHAXHR. TERMEY, code graph Lb4fi vector search BREERT]; FE
RERIE N B[EIAY, vector/hybrid search 3%,
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code-review-graph

local-first code intelligence graph, B MCP/CLI/VSCode/skills 2B 4EH . TEIRARH review 18
* F T, ¥ src-code-review-graph-architecture,

ZRMIA S

©fl&k Code RAG M “BXHER” #HAN “RBBEIE" KL%, 5 claude-context / memsearch R,
code-review-graph BEi2JEELEHM. JAAXAR. review evidence MAM T HERK,

pramicb 2]y

BABELEMAIDIEMR. review evidence. MCP TERBENAMTIER. HBEIFEEHERR repo
wiki, [Z& deepwiki-open #1 repo-wiki-generation,
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code-review-graph ZR¥ 51& 1+ BB DM

tirth8205/code-review-graph 415 code intelligence graph, B#r@4: MCP/CLI/coding agent 12
HEMAIE LT, LHEARS code review. delta review. debug/refactor. ©ZE%H Python core.
tools. VSCode extension. skills. docs/tests,

EDEIoE

user / API surface

|
| “tirth8205/code-review-graph® RAMMA code intelligence graph, BirEss MCP/CLI... |

v

]
core implementation: “code_review_graph/**" <« ‘code_review_graph/tools/

* kN |

<

<

“skills/**" | | “code-review-graph-vscode/**"
|

- —

v
v |
| selected value: routing / serving / dashboard / graph layer for current wiki |
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RIRD =

EB/BR =
code_review_graph/** Python #ZO EIMIEE/ZEif,

code_review_graph/tools/** CLI/MCP &,
skills/** build graph. review changes. review PR. debugissue g,

code-review-graph-vscode/** = VSCode extension,

RIBEHER

1. M EER AR I L,
2. agent/CLI/MCP {RIBESETIIMHE XTI =, 8. diff 3 review context,
3. $ZEEIEE I review/refactor FFZEIK 7 agent instructions,

iR
« local-first (RIPACEBFERA, IR/ ARSS IRAKHL,

+ M vector search #+4k%| code graph, &&#h code RAG #IE,
- skills 5 MCP tools #7%, BEAE®EM coding agent T{Eio

X EEE (L

# Claude Context/memsearch #8Lt, BEEEE; # deepwiki-open #8tL, ERSZRZET review,
TERMERS wikio

P SHEEE

« GitHub HEMRSERAE: src-github-stars-backlog-current-state
- EBIMIE]: github-stars-backlog-implementation-map
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Codex Plugin for Claude Code

Claude Code fHE{4HZZSH Codex #ENE, 8 /codex:* slash command. Codex app-server broker. &
job 1RZSH] session hook LA &#EK, ¥ src-codex-plugin-cc-architecture,

ZRMIA S

EARZHM coding agent, M2 claude-code 5 codex Zal#y delegation bridge, #ZOMMETETEE agent
EHZ. rescue task. review gate #l job IREE IR,

pramicb 2]y

&5 . B4H Claude Code, EFHEES| AN Codex #IHIL review SFIEES,

4

RiEE: BEMN Codex CLI &fA, HMuBREHEZR. B EEFAAND; XLED5)E codex. agent-
skills-plugin-system-map. cc-connect,

EES

- agent-delegation

+ ai-agent-plugin-patterns

- agent-skills-plugin-system-map
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Codex Plugin for Claude Code 2215 51%11+ 8
BRI AT

J&3Z: raw/codex-plugin-cc-architecture-analysis.md - €F: https://github.com/openai/
codex-plugin-cc - 93#fhiR4s HEAD 807e03a (2026-04-18)

—AEE L

Claude Code fH{4H.ZSHY Codex #ENE, 18 /codex:* slash command. Codex app-server broker. &
job IXZSHN session hook LA&iER, it Claude Code BILLIAFA Codex i review. adversarial review fl
rescue task, EREHH agent runtime, ME—1EE agent ZHE/FHERIKE. XTI claude-code
codex ai-agent-plugin-patterns agent-skills-plugin-system-map FZEITEL, 2 s 5 BhIRARIN B A 57 A%
B E,

PSR E]

Claude Code Session

1
| /codex:review /rescue /status /result /cancel /setup \
| command markdown: tools + argument policy + UX mode choice |

| foreground/background | hooks

v v
[ |
I |
| codex-companion.mjs | | session lifecycle / gate |
| parse args, git target, job | | env, broker cleanup, review |
| state, rendering, setup | | before stop if enabled |
[

I
| app-server JSON-RPC / child proc |
v |

[

| app-server-broker.mjs | <
| socket server, busy control, |

| streaming notification route |

154



| OpenAI Codex CLI / appserver

RIRDE

=PRSS

Claude &5
N

Companion
CLI

App-server
broker

e EHSH

# gate

M5 %%

KRR

A&

8 Claude Code slash command B4 review/rescue/status/result/cancel/setup
H121E, FH49%K allowed-tools 53X E K,

SF—REMSE. T Codex BRI /FFR. WE gitreview context. BlI32/F#7 job
state. JBHRLER,

B H Codex app-server %#%, BT JSON-RPC over socket & turn/review i&XK,
F 2171k streaming ownership,

7£ Claude session start/end 5 NIf1R. J5IE broker/job, }TEI7E stop FisR Codex
review gate,

AAT

Node test runner B&an <784, broker endpoint. gittarget. state/runtime 1T

N
o

User runs /codex:review --background

—— command markdown estimates git diff size and chooses background UX

I~ codex-companion.mjs review parses --base/--scope and git context

— app-server broker starts or reuses Codex app-server connection

— Codex review stream writes tracked job log/state

L— /codex:status and /codex:result read the persisted job snapshot
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RITRREEZF

- HEHR SEAO” , RETE companion BEH: &% markdown R Claude Code Il TEAMR

MR EHREE, HIERNSH. job. BHEREARTE codex-companion.mjs, %% slash command
% E +IAJ1kILJ\$}-LO

+ broker 2/ app-server, 1BERIHRITH streaming i53K: app-server-broker.mjs F active

request/stream socket 1% Claude command BB 5 A Codex app-server, 1R interrupt

BIBISNER TR,

« 18 review gate A A% hook: stop-review-gate-hook.mjs REEZEFTFFES A FHERT session stop,

ZRIAREKZS Claude Code B FRIE N,

S5REMBNENES

Codex Plugin for Claude

H®E EEA [ B
Code
2 Claude Code plugin + Claude Cod lash
iR aude Code plugin aude Code B slas OpenAl Codex CLI RESS
Y Codex CLI command/agent
AW " . & i :
@ B agent ERE5HE & agent RERKzAE/FHIE J®37 coding agent T{ER
RSB M state + Codex app- ) Codex session/rollout/app-
i Claude session state
7 server/job log server state
BRI

NRITTE Hh_iiﬁ@:iﬁ’ji FHBER “BITESM agent/runtime” . “MBSHETR” . “HE/E
4 bridge” , & “Kubernetes/GPU IZHIE” . [E—% star JIREMNINE L E RIS HEBERRERE]
7. Lb30 trace viewer REEEE{L remote control bridge, GPU Operator tHAREEE X DRA driver 2§ device
plugin B9 ERE& 1R,

EESAliE

+ claude-code

+ codex

- ai-agent-plugin-patterns

- agent-skills-plugin-system-map

- coding-agent-selection-map

156



Ebbinghaus == /4%

fEEOEF K Hermann Ebbinghaus (1885) @it B & XWSHMIZIZRZBER L. 7 LLM agent 1212
EREBWNERN =ZRBiSIZ + BFERR + BRI WEEERE, powermem EHai BN TELI,

MFIRE
R = er(-t/S)

« RE[0,1] — HAf retention 318E (B1Z"HRZE")
- t— BB ERIAIAAYETE] (ZNEY)
- S—strength &% (WAZRHIE, BUHASIEKS)

RRE EBHA B MERTER, 2REIEEHFRE — XEIERES (spaced repetition) BY
EIeRE,

TS =Fi212 + ZEE

PowerMem 7£ intelligence/ebbinghaus_algorithm.py B{ELSEL (BUAE)

28 EININE] aX
o . HicIZHHea5RE (32 LLM JEHAY importance_score
initial_retention 1.0
)i )
decay_rate 0.1 BEi=EE
reinforcement_fac
- 0.3 IR R REILS
tor
working_threshold 0.3 <% — IFidiZ
short_term_thresh e
0.6 0.3-0.6 — %5822
old
long_term_thresho
y B-term- 0.8 >0.6 - KIHRIZ; >0.8 > KATFHE
1, 6, 24, 72, 168 J—
review_intervals [ ] E384ja% (1h/6h/1d/3d/1w)

N
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R4 A5 AR (PowerMem SEIR)

New Information

J
Importance Evaluation (LLM, 0.0~1.0)
J
initial_retention = 1.0 * importance_score
4
[
J J
working (<0.3) short-term (0.3~0.6)
J !
"Forgetting Decay" "Reinforcement Learning"
J J
importance | importance T
{ {
Auto Cleanup long-term (>0.6)
!
Permanent Storage (>0.8)
J

Knowledge Base

- W ZESH — retention += reinforcement_factor — AIREEH L—E;
- #8id review_interval {ikdsh — & R = e (-t/S) =R
« BEBE working_threshold — MemoryOptimizer B4 EEIE,

AT AXENHIEE

- FREBTEMESEHE: retention / next_review / importance_score #82 2 metadata JSON 7l; AEE
FRBNERMEB R LLMo MemoryOptimizer BB LA A el B /5512 FFRY ai-as-
compressor B"1%5E. ERE"HY,

« RAEE token &5 KHIEIZR G S ERVNELEI, EEREIMALIRE] — token FAEREIER
baseline 89 ~3% (PowerMem LOCOMO: 0.9k vs 26k tokens) o

- BEERERA: MemoryOS. Letta (87 MemGPT) . claude-mem FE#3H 7 £ MR, B
PowerMem SIBEMMA "AIECE 4 58 + 3 HE"HN LEUERMIKARZ,
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HESR 1212 =R ZEHR HFERRE
powermem Ebbinghaus R=e?(-t/S) working / short / long 4 28+ 3 HESE
claude-mem BHE=E + EEMTED implicit 4R

Letta (MemGPT) LETFXHMOEIE +archival  core/archival Z_E B LLM agent BIX
MemoryOS KEYNCIZRS sensory / short / long FARE

EE Sl

- T#ELI: powermem — intelligence/ebbinghaus_algorithm.py
- {F4RAR: agent-memory

- ®ITEH: ai-as-compressor
- [BEIFfREE (spaced repetition) BYIAFNFEIFIRE —— Anki. SuperMemo [ER
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Envoy Al Gateway ZRi5ig 1T B2

envoyproxy/ai-gateway ;& Envoy Gateway 4758 GenAl gateway, JRFZEE CRD API. controller.
extproc. provider translators. backend auth. body/header mutator. rate limit. redaction. MCP
proxy. metrics/tracing 1 k2 data-plane/e2e tests, ERRIVZ LLM/API 5818, REIRE serving
engineo

PZIDZRIE

user / API surface

]
“envoyproxy/ai-gateway' & Envoy Gateway £7ZSHY GenAl gateway. JRFSE1ZE CRD API. c...

T

A 4
]

| core implementation: ‘api/vlalphal®, ‘api/vlbetal’ -+ ‘cmd/controller’, ‘internal/
controller’ |

|

| A 4

| \/
-

| “cmd/extproc’, ‘internal/extproc’ | | ‘internal/translator’

| |

[

|

g
A 4
\ 4 |

| selected value: routing / serving / dashboard / graph layer for current wiki |

160



RIRD =

E/B=x =T

api/vlalphal, api/vlbetal Al Gateway CRD,

cmd/controller, internal/controller =HIE,

cmd/extproc, internal/extproc Envoy External Processing #{iE @,
internal/translator OpenAl/Bedrock & provider &%,

RIBEHER

1. Gateway/HTTPRoute Ji=Z# N\ Envoys
2. extproc 1R#E Al Gateway BB S /50 /BEHIEK,
3. translator MEAR[E provider X ER, auth/ratelimit/redaction S IERIE,

IR

- ¥II7E Envoy Gateway b, SR LT ?'E%'Jﬁo

* 8 provider protocol translation Z#z0\6€7], &I Bedrock translator @St 2 HIF
+ MCP proxy REBERRE LLM, Tl EE tool gateways
XJ L6 RE {1

0 agentgateway #8tt, Envoy Al Gateway ¥ Envoy Gateway/CRD-first; 1 Higress/kgateway #8Lt, &

ELE GenAl, TAZEA API gateway,

P SHEEE

« GitHub HEMRSERAE: src-github-stars-backlog-current-state
- EBIMIE]: github-stars-backlog-implementation-map
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k8m

k8m 212 Kubernetes Al dashboard, IEBEENE. RENPE. FE@NF Al/MCP gefarust—1~ A
=HIA. ¥ src-k8m-architecture,

ZRMIA S

k8m ;& dashboard-first, & CLI assistant, B EiBF Agent framework, EEESE Al 3HBIEREIE
BEE U B, MARiL agent HEIFIZEE S 2 workflow,

K1t

+ Go backend B9 internal/dao. pkg/service. pkg/controller 1 pkg/plugins fasR& R0 SiEM
CIEVARS

- Ui/ REEEIEHS,

+ AI/MCP BEJI@B I R N RIRRERE . HEPEA1R/ELHEBN,

- MENMEXEEERESESE . NEEFISNEEN Al, ARZE agent loop A&,

pamactallly

FE Ul-first K8s Al EIEANOBE k8m, FEE " #H dashboard 3#8FE kubewall; FE kubectl TER
% kubectl-ai; FE agentic K8s I£FE%& kagent,
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k8m ZEt 5iz1t B3t

weibaohui/k8m ;235 = K8s Al dashboard, BRE7R Go backend (internal, pkg/controller/service/
plugins) + giif Ul + deploy manifests + MCP/E1EE Al X1, EALSBERNE. RIENIR. SERNF
Al/MCP gehEH— N NEUEFHIS

EDEIoE

user / API surface

]
‘weibaohui/k8m' EiE K8s AI dashboards BRE/ Go backend (' internal’, ‘pkg/c... |

v

]
| core implementation: internal/dao’, ‘pkg/service' - ‘pkg/controller’, ‘pkg/

plugins’ |
|
[
| v
| v
-
| “pkg/middleware’, ‘pkg/models’ | ] Cui/r
| |
I
|
J
v
A 4 |

| selected value: routing / serving / dashboard / graph layer for current wiki |
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RIRD =

E/BER =E

internal/dao, pkg/service [EimER AR A SRR SS
pkg/controller, pkg/plugins K8s 1=l /4B .
pkg/middLeware, pkg/models HTTP FRIBM4FIRELE X0
ui/** AIIRIEHI &

KPR
L AP UL SRR AR

2. [5imE A K8s API # plugins REVE RARZS.
3. Al/MCP Thee A FiE%E. HEPES BN & R (E.

IR

« Dashboard-first, Ebt CLI assistant Ei&@&SIESHSITHE .
- ¥&EMF/MCP ik Al B E]HEIR, TAEE E7E controller H,
- MBERELL POIBESS, ES1EAFSEE,

XJ L6 RE {1
# kubewall #8EL, k8m EE3®IF AI/MCP; # kagent #8tt, EEEERE, T2 agent workflow F &,

P SHEEE

* GitHub HERASRFE: src-github-stars-backlog-current-state
- EBUE]: github-stars-backlog-implementation-map
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kagent

Cloud Native agentic Al IH, 3B Kubernetes/DevOps ##{E. TH. Helm/UI #1 MCP 88 /181258

agentic workflow, %0l src-kagent-architecture,

ZRMIA S

kagent ARZAEA Agent framework JBi. EMIERE ai-ops: E%E K8s/DevOps 1&1E7 = agentic
automation, MAERMIEATA coding agent 117 loops

pramicb 2]y

- 187F kubectl Ba)Z&/#17: & kubectl-ai,
+ #87f dashboard B2 K8s: & k8m / kubewall,
- 1848 K8s/DevOps 1&FLHLR AL agentic workflow: & kagent.
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kagent R 51%1T BE 2

kagent-dev/kagent Z cloud-native agentic Al ‘£ &, @R Kubernetes/DevOps i&EMAEEA chat
agent, ©FEH Go control plane. Python package/samples. Helm charts. Ul. RE tools/skills £A
B%, i&&%h ai-ops  “agentic workflow + MCP + K8s runtime” BIB&4%,

EDEIoE

user / API surface

|
| “kagent-dev/kagent® = cloud-native agentic Al ¥&, M@ Kubernetes/DevOps &fE--- |

v

]
| core implementation: ‘go/api’, ‘go/core’, ‘go/adk’ - ‘python/packages’, ‘python/

samples’ |
|

<

<

“helm/**"

- —

v
v |
| selected value: routing / serving / dashboard / graph layer for current wiki |
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RIRD =

E/Bx =iE
go/api, go/core, go/adk Go Ml API. #Z3FRF0 ADK EERfo
python/packages, python/samples Python agent/tool package F7=fl,
helm/** kagent. agents. tools WRED %
ui/** BIERHE,

RIEEHER

1. AP M UI/CLI/API BIZ25LiA A agent.
2. agent i@id T E/MCP/K8s API 117 DevOps &1F.
3. Go control plane fATTIRES. EEE. MABHMIBENR, Helm RIEFEE,

IR

* & cloud-native control plane 447, AW CLI,
- B tools/skills fEARY BHEF=, E&F MCP MXERLLES.
- &%iff Bedrock streaming {88 tBAEIRE! provider EFRME X B,

X EEE (L

0 kubectl-ai #BEL, kagent BERF&; # k8m/kubewall #8Et, BEAE dashboard, TR agentic
workflow B1T/Z,.

P SHEEE

« GitHub HEMRSERAE: src-github-stars-backlog-current-state
- EBIMIE]: github-stars-backlog-implementation-map
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kubectl-ai

kubectl-ai & GoogleCloudPlatform B kubectl A Kubernetes assistants © L4 Go CLI / agent
loop A#Zity, RNE bash. kubectl. journal. sessions. sandbox, ##F MCP server mode, J¥M src-
kubectl-ai-architecture,

ZRMIA S

kubectl-ai 2 CLI-first 8 ai-ops T&, & dashboard, W RZE5E% agent workflow £ &, EIEEAE
S IRE: pY kubectl/bash E1aFERE, FEE(E/ MCP server #H At agent J& .

Kt

« cmd/** @M CLI s NHo

- pkg/agent 1 pkg/tools BEIE agent loop SAE IR,
- pkg/mcp iLE M standalone CLI ZB¥ K8s tool server,
« pkg/sessions / pkg/journal REXIESREIER

pamactallly

BELIREBAIESRIE Kubernetes, & kubectl-ai; 1838 K8s/DevOps 1&ELHLARK agentic workflow,
& kagent; 8B Ul EEBFHIZEN A, & k8m / kubewall,
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kubectl-ai 229 51% 1T Bt

GoogleCloudPlatform/kubectl-ai & kubectl N[ORY K8s assistant, #i(x& Go CLlI/agent loop, RE
bash. kubectl. journal. sessions. sandbox #1 MCP server mode; =i commit 4¥5/4&& MCP
server mode F built-in tools >3 #ft, WBAEEEREE CLI, tLE2rRI#KHEM agent JEFRY K8s tool servers

EDEIoE

user / API surface

]
| "GoogleCloudPlatform/kubectl-ai® = kubectl NCAY K8s assistant, #Ziy@ Go CLI/... |

v

| core implementation: ‘cmd/*** < ‘pkg/agent’, ‘pkg/
tools" |
|

[
| v
| v
-
| “pkg/mcp | | “pkg/sessions’, ‘pkg/journal® |
| |

I
|
J

v

A\ 4 |

| selected value: routing / serving / dashboard / graph layer for current wiki |
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RIRD =

E/Bx =it

cmd/** CLIgs2 N0,

pkg/agent, pkg/tools agent loop #1 bash/kubectl T &,
pkg/mcp MCP server mode,

pkg/sessions, pkg/journal KESIRFIER.

KPR
L AP AR B AES A,

2. agent i%#%¥ bash/kubectl R B T AE R,
3. 45825 X\ journal/session, HEMMBREHT—FmL,

IR

* 38 kubectl fEAEE UX, B&{E K8s AP E#EAZ.
 MCP server mode it EM standalone CLI TR Efth agent B9 K8s backend,
- TEEBAXN=H, &8REHFIT.

X EEE (L

# kagent #8ELE42. B CLI-first; #1 K8s dashboard KB HLL, ©RIEMTEE Ul, MR kubectl T
ERBRIES K.

P SHEEE

« GitHub HEMRSERAE: src-github-stars-backlog-current-state
- EBIMIE]: github-stars-backlog-implementation-map
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MCP Lifecycle Operator

MCP Lifecycle Operator FAEEAT API Z8&. EIEFET RN MCP Servers, 8 Agent tool server 45
HARGE Kubernetes control plane,  3#M src-mcp-lifecycle-operator-architecture,

ZRMIA S

MCP server framework fBiR/EAT T H; MCP lifecycle operator SR T BARS SBMAE EBH B L LIBIT
MFALRo

(RS

= 2l
FEEMCP Lifecycle BEN iE&, MCP Lifecycle Operator E@X—EMARRIE,

FEH Kubernetes API / controller /

) BEE, ENEENEFRE Kubernetes-native T{E
runtime &%

Ri&&, R mcp, declarative-agent-management,
FEBNRBELIERR
Y 7 agentgateway A&,

AR

+ MCPServer-like APIs

+ Controller: deploy/rollout/status

* Integration: gateway/auth/config/secrets

+ Production automation: health, rollout, lifecycle

R
# MCP Lifecycle Operator JR7E MCP Lifecycle £E /ML LB ERATANR. BHTANR, BEE

RESENBREEZ. AEREZE. TREEWN ClI/SEREKERE XMNARLL star HERAEERTEG AT

PAN
Ho
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MCP Lifecycle Operator Z2¥1 51& 1+ BRI #

J&XX: raw/mcp- lifecycle-operator-architecture-analysis.md « €E: https://github.com/
kubernetes-sigs/mcp-lifecycle-operator « 54k P1

—AEE L

MCP Lifecycle Operator FAFEAT API Z8&. EIEFMZ AR5 MCP Servers, 1B Agent tool server 485/
HAML# Kubernetes control planes

PZIDZRME]

MCP server Llifecycle intent |

|

| Platform teams declare tool server version, config, rollout, security, and |
| readiness. |
[

MCP Lifecycle Operator |

|

| Controllers reconcile MCP server deployment, service, config, secrets, and |
| status. |
[

Operational automation |

|

| Health checks, rollout control, version state, and production Lifecycle |
| behavior. |
|

172



Consumers |
Agents, gateways, auth layers, and MCP clients discover and use the |
managed tool servers. |

RIRDIE

= [ 1&3R R

MCPServer-like APIs MCPServer-like APIs
Controller deploy/rollout/status
Integration gateway/auth/config/secrets
Production automation health, rollout, lifecycle

RIBEHER

FBFABA MCP server
|
v
operator % deployment/service/config

|
v
$1T rollout/health checks

|
v
gateway/agent &I tool endpoint

|
v
KSHRAERT

KITRREEF

« #FFMCP Lifecycle £ : MCP Lifecycle Operator it i wiki R RERETE serving engine &
operator, MAERERE Kubernetes & BRABSBIEHIME.
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. W FIT: MCP server framework 2 REAE TE; MCP lifecycle operator fi#)* T ELARS 283017

EEBEERSEBITMAR,
- EERNME: B mep, declarative-agent-management, agentgateway —#2%&, MAEIMILITF

fifio

EE Sl

+ mcp-lifecycle-operator

« kubernetes

* mcp
+ declarative-agent-management

- agentgateway
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memoO

iBF Al memory layer, ERINAF Agent 32E1<HEAIZIZ API. SDK. OpenMemory. BItERRSEH MCP/
CLl/agent plugins. ¥l src-memO-architectures

ZRMIA S

memO0 B memory service / SDK, RE2HE4 coding agent #iff. E©5 powermem.
agentmemory. memsearch BIXZI7ETF: mem0 BEmBARAICIZMESIEN, PowerMem REIEER
BENRSREER, agentmemory RA3#1EE agent memory bus, memsearch f& Markdown truth +
Milvus hybrid search,

pramatallly

EEP BES
MAAARFIEIZ. SDKEN memO0
iR/ BV RR B RICIZ powermem
73 agent [B] =212 agentmemory
#5/331E Markdown & X212 memsearch

EESTELEDA

+ src-memoO-architecture

+ agent-memory-selection-matrix
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memO0 Z2 5151 B

memOai/mem0 ZBAR A /agent iBIZE, MARE— coding-agent ififf. CERBIEE Python SDK.
TypeScript SDK. BE#tE server. OpenMemory dashboard/API. CLI. MCP server #1% agent/editor £
F. 2026 £ README 3881 & A M UPDATE/DELETE ig|Z41F%%m ADD-only fact accumulation, i@
I entity linking. BM25. semantic FlBfEl{E SR &1,

PZIDZRIE

app / agent / CLI / MCP client

]
| add/search/get/update/delete - user_id/agent_id/run_id scoped filters

T

| mem0 Memory SDK ("mem0/memory/main.py") \
| validation - additive extraction - entity extraction - telemetry-safe config |

| \ 4
| A 4

LLM / embedder / reranker | | storage backends |

factories + provider configs | | vector stores - SQLite history - graph/db |
|

v
A 4 |
| retrieval fusion: semantic similarity - BM25 lemma tokens - entities < time
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RIRD =

EB/B® =E

mem0/memory/ SDK #Zily: BERL. config @£ /Bi8N. LLM #hEX. entity extraction.
main.py BM25 FiikbiE, score/rank,

mem0/

. BABEEEE, B mem0 RISEAMENER,
vector_stores/

openmemory/api/

* %

BH¥ELE APl/dashboard [5i%, €& SQLite &8, #XfE. BIE. MCP server,

mem0-ts/** TypeScript SDK, 5 Python SDK FZRIE S M FIE AN E.

KPR

1. E\BY, app & text/messages # filters, SDK3IELETAE user_id/agent_id/run_id, EXR#EN
filters, #% scope Lo

2. Memory.add i#&3J LLM f# additive extraction, #2BX facts, FEEIAMEXIBEL; entity extractor
LKA REIRIES,

3. FZRBT query LWL FH embedding; vector hit. BM25 keyword. entity matching. B%ia]/
metadata {55 # N score_and_rank fi &,

Bt

- ADD-only BEICIZEHFH/MBRIRFINE, KNEKBFEERTHFNTRITHIER,

+ 18 cloud/self-host/library 7 =F: library E&RE, BIETE4 dashboard/auth, cloud &S
K= EmBE S,

- Z[Gi% factory ik ELL powermem BEHMIBESTE, B—HEFMSLEE N BLE D,

X EbE (L

5 powermem #8Et, mem0 B&=~=m + SDK AR, FiwHiL; PowerMem E&ifF§ OceanBase MR
BREMNEBEERNE., 5 memsearch #8EE, mem0 3&%& Markdown truth source, TiE API/DB/[E
B. 5 agentmemory #8tt, mem0 BERNABFIEIZ, F=& coding-agent A T1E.

NEPSIEEES

- GitHub HHIRTSER: src-github-stars-backlog-current-state
- AU github-stars-backlog-implementation-map
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memsearch

memsearch & Zilliz FFEREF & agent-memory R4 (B zi Lliztech/memsearch, S#ThRZs v0.4.6 /
HEAD 018a85f) . EMmM claude-code. Codex. OpenCode. OpenClaw % coding agents, IEXIEHE
fRTERX .memsearch/memory/*.md, FF Milvus #{m]E Y hybrid search index,

RRTA
coding agent WKHRIZIZBERER NI : —FFARBEED hook/transcript B F—, Z2HE L

TXREEEREEFEN. memsearch WEZRRE: BEHHMAMER capture, Python core a5 Markdown
index, Agent FEEXIEAA memory-recall fANERICE,

PZIDFHIE

- Markdown source-of-truth: daily memory. project summary. user profile #:& .md X,

Milvus R 2 shadow index.

- BYEAIEMH: ¥ Claude Code. Codex. OpenCode. OpenClaw, EFF&FEIHIL hooks.
skills. transcript parser,

+ Milvus hybrid retrieval: dense embedding + BM25 sparse + RRF, ¥ hybrid-search-rrf,

- Am#R recall: L1 search snippet — L2 memsearch expand full section — L3 transcript anchor,

. A HREEBAIARRZ IR memsearchonnx] + Milvus Lite, #a]4] OpenAl/Google/Voyage/Jina/
Mistral/Ollama/local & embedding provider,

- 8127838 maintenance task AJ#% digest/interval 437 .memsearch/PROJECT .md #1 .memsearch/

USER.mds
£ FAN=EES
= A iy

plugins/{claude-

HFEMIE. B Markdown. SEN recall 127
code, codex,opencode,,openc law}

fwfr=E

CLI/ memsearch index/search/expand/watch/

BPMEHgSE—AO

API compact/config

Core  MemSearch R, TR BERS| BER. [£4%

Storag | schema. dense/BM25 hybrid search.
Mi lvusStore

e metadata query

Config = config.py
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Pl

1= At i
defaults/global/project/CLI override 5
env:VAR

~

SEEE #7700 src-memsearch-architecture,

S5REXA

memsearch 5 claude-context [EJ& Zilliz &7, H+EZE Milvus hybrid retrieval, {B claude-context FE
Z&5|10F8%E, memsearch TEZR5|2IEIEIZ,

5 agent-recall #8tt, memsearch E{& Markdown journal + semantic recall; agent-recall Efg mcp
tools + SQLite scoped facts, 5 agentmemory / powermem #8Lt, memsearch 22, BIHEMA
coding agent hook T{Eif

EE Sl

« src-memsearch-architecture

* agent-memory

* milvus
+ hybrid-search-rrf
* three-tier-search-protocol

- claude-code
+ claude-context

- agent-recall

* agentmemory
* powermem
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memsearch 22 5% 1T BRI

JR3Z: raw/memsearch-architecture-analysis.md « FE: https://github.com/zilliztech/
memsearch « 9#7hiRZs v0.4.6 / HEAD 018a85f

—AEE L

memsearch & Zilliz HmAVEF & agent-memory &4t claude-code. Codex. OpenCode.
OpenClaw HFF &i@id hook/skill {HEIXRZIEHE, B\ .memsearch/memory/*.md, F8 Markdown chunk
25| F Milvus / Milvus Lite / Zilliz Cloud,

ERXHEIZITE Markdown source-of-truth + FJE# shadow index, ZEifBYFE dense embedding +
BM25 sparse + RRF, B expand # transcript anchor 8 search — full section — original transcript B9
e WET 8

IO ZRFSE]

| Platform plugins / skills |
| Claude Code hooks | Codex hooks | OpenCode plugin | OpenClaw plugin |

| capture / summarize / recall hint
v

| Markdown source of truth |
| .memsearch/memory/YYYY-MM-DD.md | .memsearch/PROJECT.md | .memsearch/USER.md |

T

| memsearch CLI / watcher / one-shot index
v

| Python core |
| Scanner — Markdown Chunker — Composite chunk ID — Embedding provider |
| — MilvusStore — optional reranker / compact / maintenance |
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| dense vector + BM25 sparse + metadata
v

| Milvus family

| Milvus Lite local .db | Milvus Server | Zilliz Cloud |

| search / expand / transcript drill-down
v

| Agent recall workflow |
| L1 search snippets — L2 full markdown section — L3 original transcript |

RIRD =

& /&R
BRPAO
FatEt
IRHFZI
Markdown %b32
Embedding %
FiEa =R
1eIZESE

[iGh=

pal

BRZR
memsearch index/search/expand/watch/compact/config % CLI 85>

Claude Code / Codex / OpenCode / OpenClaw hook. skill. transcript parser
MemSearch Zi—13. IR, EERS|. R, [£45. watch

&I Markdown X4, #Z heading/paragraph/line/sentence tJ] chunk
OpenAl/Google/Voyage/Jina/Mistral/Ollama/local/ONNX provider protocol
Milvus collection schema. BM25 Function. dense/sparse hybrid search

daily memory compact. PROJECT/USER maintenance. prompttemplates

defaults — global config — project config — CLI flags, 3Z#¥env:VAR

PEIHRZ: FEEEMRIBEESIELTM Markdown F anchor; Python core RIEEEENEEN
transcript 2z, R4 Markdown — chunks — Milvus — search/expand,
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R FREREA
1. K523

Agent session ends / prompt submitted

|
v
Platform hook parses transcript and summarizes turn

|
v
Append markdown block to .memsearch/memory/YYYY-MM-DD.md

|
v
Scanner finds markdown files

|
v
Chunker splits by heading, paragraph, line, sentence

|
Vv
chunk_id = sha256(markdown:source:start:end:content_hash:model)[0:16]

|

—— if chunk_id already indexed: skip embedding

|

[ if old chunk_id missing from file: delete stale record

|
v
Embed cleaned content, store original content + metadata in Milvus

2. EX RS T

User asks a question that needs memory

|
v
Smemory-recall skill runs memsearch search --json-output

|
v
Query embedding + raw query text

|
[ dense AnnSearchRequest over embedding
— BM25 AnnSearchRequest over sparse_vector

182



v
Milvus hybrid_search + RRFRanker (k=60)

|
v
L1: snippets with chunk_hash/source/heading/line range

|
Vv
memsearch expand <chunk_hash>

|
v
L2: full heading section from source markdown

|
v
Optional L3: parse original transcript anchor

3. BEIEANS KHEALER

Agent starts in project
|
v
Plugin resolves project root and collection name
|
— first run: install/warm uvx memsearch[onnx]
— first config: set embedding.provider = onnx
[ Milvus Lite: run one-shot background index
— Milvus Server/Zilliz: start watch singleton
|
v
Inject short status + "use Smemory-recall" hint
|
v
Maintenance task hashes recent memory markdown
|
— unchanged digest: skip
— changed and due: LLM rewrites PROJECT.md / USER.md

RIHRREEZF

* Markdown = source of truth: Milvus 22 shadow index, compact() t2iB#HEE[E] daily
Markdown J5BZ35|, # agent-recall #9 SQLite truth model R[E,
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+ chunk E845%E model: FH#ES source. linerange. content hash. embedding model; XA

B iEIR S RS I MR AR SRR PR R,

- ¥Z[H Milvus [FRY7%$E dense #1 BM25: content i&@id analyzer + BM25 Function 4% sparse

vector, B5 dense vector f# RRF,

- TEESMNZOMRS: Codex/Claude/OpenCode/OpenClaw 403 hook & #pEIHAFN transcript;

core Z4ME Markdown, ATEBIEE A,

- HnEI_ETRSES]: search iR[E] L1 FER, expand iR[E] L2 5228 heading section, HEREG

anchor [E]F] L3 transcript, # three-tier-search-protocol BB 15—,

- AMASERITIR: R ERIRILME ONNX + Milvus Lite; EZERIBYSZ#F OpenAl & provider.

Milvus Server # Zilliz Cloud.

- HIPESRAEMIEELFME: PROJECT/USER BRI digest # interval B3, BL{NEKE

.memsearch/memory/*.md,

KIBLA M

MemSearch @iz 04RHEES: 3% Markdown. 1] chunk. +8#fIH chunk Z&. R embedding
chunk. ffilEF stale chunk, embedding Bi=F/# HTML comments, ##% session/turn/transcript path
SRMEE; B Milvus BRERIE content, 751E expand # transcript drill-down,

Mi LvusStore 22X : collection E[FEIHE embedding dense vector. content analyzer field. BM25
4 RRAY sparse_vector #1 source/heading/line metadata, 1#ZBY dense A1 BM25 W& FH XIiERK, BH
RRF B &,

S5REXA

agentmemory /

HERE memsearch claude-context = agent-recall
powermem
coding agent &i& NN MCP-native 3218/ & Agent i2IZARSS / Fhi]
TEHER oSSR ey e /| Ehe &
ig1Z Markdown XER[MER %
source of indexed code ) SQLite / OceanBase /
.memsearch/*.md i SQLite )
truth files service storage
o Milvus dense + Milvus dense/ SQLite/FTS + BM25/vector/graph 5%
o BM25 + RRF sparse+RRF  scope RS
LETFx34F  search — expand = code search briefing cache+  viewer/context injection/
Gl transcript chunks open/search tools

memsearch # claude-context #B3R B Zilliz, H#Z Milvus hybrid retrieval B AREEE;, X732

claude-context /R “HECIBEEME , memsearch iR “DERIFICIZ” o
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EE Sl

+ memsearch
* agent-memory

* milvus
+ hybrid-search-rrf
+ three-tier-search-protocol

+ claude-code
+ claude-context

+ agent-recall

* agentmemory
° powermem
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Model Context Protocol (MCP)

Anthropic #H R Al Agent TE/ZFIR/Skill AN, EF JSON-RPC over stdio (3 SSE) . iLER
Agent EP i (Claude Code / Cursor / Gemini CLI / Codex) i@ 4—WiNMMEE =5 TR,

=R

iy -3 Fig
Server 1Y | TRE#HE BETH (tools/Llist. tools/call) F&HIR
Client Al Agent runtime BEf server Fi#fE, ¥k LLM T RIEAAIEK

EAFIREFBN A

- claude-context — i@id MCP 28 4 MLIBHZE TR (index_codebase / search_code /
clear_index / get_indexing_status)
+ claude-mem — server-beta {2z FH MCP 2EicIZZEif (B4 hook-only ()

PSEBEESE

[!'warning] stdout REE#HMY

MCP Fi stdout % JSON-RPC, fEfa console. log #BL5HMN SR P uRfEHT 8.
F—ITRIBIMIZIE stdout EEAE! stderr:

ts

console.log = (...args) => process.stderr.write('[LOG] ' + args.join("' ') + "\n');
X2 ai-agent-plugin-patterns F" @B LE 2 " [R N B ER A2,

BoE {5 (Claude Code)

claude mcp add <name> -e KEY=VALUE -- <command> <args>
BafE Claude Code =18 server FMANTEMAB 21 tool list, LLM AIRIARARE TAE—FEAH.

=

W

 src-claude-context-architecture

 src-claude-mem-architecture
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nanobot

Agent,

HKUDS i fA9tkiE A Al Agent #2232, Claude Code / Codex / OpenClaw R&RIER 24K K

ZIOEHE
FE (=]
ISES e https://github.com/HKUDS/nanobot
AR ingest https://github.com/googs1025/nanobot (fork)
Y MIT
hixzs
BE /isfTh

v0.2.0 (B = 2026-05-20)

Python =3.11, £ asyncio event loop
RS FIR ~16k 17 Python, T CH B
T

EFRRE

pip install nanobot — nanobot onboard

ERRT AR

from nanobot import Nanobot; Nanobot.from_config().run(msg)
BN AERAEFA + KB Al Agent"XEEER—TEERE. BBV )NAZ:

1. A% IM RERM — 17 AR E channel (Telegram / Discord / Slack / Feishu / WeChat / QQ /
Email / Matrix / DingTalk / WhatsApp / WeCom / MSTeams / WebSocket / CLI/...) , IIFERES
— module + entry_points B1A],

%R LLM SDK Z8KA — 7 MR E backend (anthropic / azure_openai / bedrock /

github_copilot / openai_codex / openai_compat / openai_responses) , BZXR
LongCat / MiMo / StepFun / ...

3.

has_streamed FABHEFEEL + 3 X 60s L&k,

openai_compat_provider zE OpenAl Y75 =& DeepSeek / Kimi / Qwen / vLLM / Ollama /
Eo

LLM R E LR — FallbackProvider £ provider B#i5EER failover, Agent REEAN;

B P HEAEITHT / MEERE — IREH + checkpoint: 88X TEHITET runtime_checkpoint, /stop

BHEE TR inbound A _state_restore £i3%,; sAHTHT, A mid-turn S FNEIZZE#H messages K
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5. KHRI2IZ / 5117 — Skills / Memory / Dream / Heartbeat €8 L TFX (Markdown X14#) 2
EN system prompt, MIF4RHEE; HeartbeatService A& LLM BSRRE skip/run.
6. MCP TE4ZS — i81d mcp>=1.26 3% mcp server stdio, TEBEIJIN ToolRegistry BFELS LLM,

et (—ai&hk)
Channels — MessageBus(2 X asyncio.Queue) — AgentLoop(8 ZIRZESHL) — Providers(®] fallback)

J#IEIEIEE . src-nanobot-architecture,

RERARRR

+ bus %8 channel < agent: channel & import agent, agent R import channel,

c SBRBHNEBERRERE:
RESTORE — COMPACT — COMMAND — BUILD — RUN — SAVE — RESPOND — DONE, &=&—rIEM
handler, Bki%xE _TRANSITIONS EI{.

- pkgutil + entry_points &AL : built-in shadows external, #i& channel FHEEXE ML,

- provider £k failover: FallbackProvider SEI{ LLMProvider, Agent &ERERREIARZE; has_streamed {5
ShLtEEMF BRI BHEEEL.

+ per-session 81T + I session #17: asyncio.Lock X Semaphore(3).

- BEABN LT skills/ memory / heartbeat / dream #B&F N system prompt B Markdown XX
%, MmIERHEE — A ai-agent-plugin-patterns 8 Markdown is the universal interfacel o

BB

(&l i

openai >= 2.8.0 OpenAl R4 SDK (EXfX litellm)
anthropic >= 0.45.0 Anthropic &4 SDK (& thinking_blocks)
mcp >= 1.26 mcp HIIENE =7 T A server

typer CLI (onboard /agent / gateway / login/...)
pydantic v2 AZE schema

filelock cron ESEHEFAK

croniter + zoneinfo cron RIATAEMT + B

oauth-cli-kit B3 OAuth R (GitHub Copilot/...)

188



W& Skills

clawhub + cron - github - image-generation < long-goal <+ memory - my -« skill-creator
* summarize <+ tmux < weather

&1 skill & workspace T—> markdown B3, &7 description +12{F prompt + AlitTH, 1XFEWR
LLM i&3d skill 51REF RS

14 MARERTIHS

/new /model /history /goal /dream /dream-status /dream-stop /pairing /help /status /restart /
stop /memory /skills

=SS  priority (/stop 2, FEMFILENZE) — exact — prefixo

ENS

+ CLI 23#7%2: nanobot agent BrhEMHEIF, FREREZER—HERH%,

- OpenAl 3#7& API: nanobot.api.server 38 nanobot %A% _Eis LLM 888 SSE 7, HIMBTEIFAR.
- Gateway #23{: % agent LHIK/RM (A nanobot gateway) .

- WebUl: 4wiZfEH7 SPA [ wheel 271, i@id WebSocket channel AR5,

SREEXMEL

t
HE nanobot claude-code autogen /
langgraph

TEfiL MAKHE IM Agent CLI AFF &BhF SRHFEZS
BRPXE % IM &Ri& / WebUI £0% stdin/stdout APl / BHEE UI
RS £ 87 + checkpoint Hook lifecycle SEe)!
Provider ##
*E!OVI er it FallbackProvider Ztiff [F4 Anthropic 2l lSas )

Markd AN syst
1812 arrdown system CLAUDE.md / auto-memory = HEF M

prompt

Hook + slash d+

HaEEAS pkgutil + entry_points ook sfash comman FCRD 4 R

MCP
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IR

README BR#§3% "inspired by Claude Code / Codex / OpenClaw", &EIZRIF

- Skills + Memory + AGENTS.md / SOUL.md / USER.md / TOOLS.md BY T{EX£97E <« claude-code A9
CLAUDE.md &

- #HTE S & < claude-code B9 slash command

- MCP £} < Claude Code [F]HA#E#

- 8 BARZEH + checkpoint £24% < Codex K agent BRI E T

Pl

- src-nanobot-architecture — FHRM S5i&IHES

- claude-code — RZEFKJR (Anthropic CLI Agent)

« mcp — TEWMY

+ claude-agent-sdk — Xf8&: #mTET\ Agent SDKET

- ai-agent-plugin-patterns — 9 Fi&it RN "pkgutil BEh%& """ Markdown BlZO" 7 I (KIR
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nanobot Z219 5111 B 1

J&3Z: raw/nanobot-architecture-analysis.md « €F: https://github.com/googs1025/
nanobot (fork B HKUDS/nanobot) + 3#Thk7s v0.2.0

—AEE L

nanobot & HKUDS B9t&{&E A Al Agent #2232 (Python =3.11, MIT, v0.2.0) , i lclaude-code/
Codex / OpenClaw NigHVEERKH Agents » BEI—NEHIRENAT 8 & Agent IR, 817 MR
R, 7T+ X LLM T E. mcp. $#E/121Z / Cron / Heartbeat R R—1 ~16k {THIAIIR/ NRIZ—HZI0
BRILARE TeEEIE. fEXU , MABAES (channel/ provider / skill) @it pkgutil BEI&I +
entry_points f4HEIHEN, TABEAEFER.

AN Q]S

Chat Platforms (4MEF)
Telegram + Discord < Slack + Feishu < WeChat - QQ <« Email -+ Matrix -

DingTalk <+ WhatsApp - WeCom <+ MSTeams - WebSocket(WebUI) - CLI -

A J
| inbound | outbound
v

| Channels Layer (nanobot/channels/)
|

| registry.py | | manager.py — ChannelManager | |

| pkgutil.iter_modules | —» |  _init_channels(): discover_all() | |

|+ entry_points | | start_all(): channel.start() XN \ |

| = built-in shadows ext. | | _dispatch_outbound(): coalesce+retry | |

|

! | - stream_delta &

| - _reasoning_* {X7f show_reasoning | |
| - fingerprint X& _send_with_retry | |
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base.py — BaseChannel(ABC) - IESUREE 15/2s5/4s | \
start / stop / send /

send_delta / send_reasoning_* pairing.py: DM KR#ZMN — ECxIEE

A |
| publish_inbound | publish_outbound

v

Message Bus (nanobot/bus/queue.py) |
asyncio.Queue[InboundMessage] asyncio.Queue[OutboundMessage] |

A
consume_inbound

v

AgentLoop (nanobot/agent/loop.py) — EFIXEHIRZSHL |
|
run() ——P inbound — priority cmd? —yes—P> inline dispatch (/stop /restart)

| |
no |
v |
session B7EES task? —yes—P> pending_queue (mid-turn JEN) |
| |

no |
v |
_dispatch(msg) —— per-session asyncio.Lock + £/& Semaphore(ZXiA 3) |

| |
V¥ state machine (_TRANSITIONS table) |

1ok 1 ok 1 shortcut
[ ] |
| | RESTORE | ——W | COMPACT | ——» | COMMAND | » | DONE
| |

|

! |
| | dispatch |
| v |
| | 1 ok 1 ok

|0k| I|
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| ———p> | RESPOND |

| BUILD |———Pp | RUN | —P | SAVE
|

| checkpoint | |
v v |
AgentRunner OutMsg—Bus |
|

#58: ContextBuilder - ToolRegistry - AgentRunner - SubagentManager

SessionManager - Consolidator < AutoCompact ¢ Dream < CommandRouter

mcp_stacks -

_pending_queues <+ _active_tasks - _concurrency_gate

| provider.chat / chat_stream

v

Providers Layer (nanobot/providers/) |

factory.make_provider(config) |

—p _make_provider_core() — backend switch: |

anthropic | azure_openai | bedrock | github_copilot |

openai_codex | openai_compat (#AiA) | openai_responses |
—p FallbackProvider(primary, [fallbacks], factory) |
- &R failover; circuit breaker (3 fail X 60s cooldown) |
- has_streamed —» BEMFHBFEMEE, BRESHH |
- _NON_FALLBACK 832 (auth/quota/content_filter) EHiZiR[E] |
LLMProvider (ABC): chat / chat_stream / REBEIREER + LMK EIRT |

S#EIgHE (5 AgentLoop F4K):

cron/service.py
heartbeat/service.py
api/server.py
cli/commands.py
nanobot.py
agent/tools/

skills/

CronService : at / every / cron(croniter+tz), FilelLock Atk
HeartbeatService: 2 phase—LLM BT EIFRRAE skip/run
OpenAI-Compatible API + SSE

Typer CLI: nanobot onboard / agent / gateway / login ...
Programmatic facade: Nanobot.from_config().run(msg)
read_file/exec/grep/web_*/notebook/spawn/mcp/message/. ..

clawhub + cron -« github -+ image-generation -+ Llong-goal -
memory <+ my -+ skill-creator + summarize -« tmux <+ weather
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RIRD =

[E /18R

CLI / SDK
A0

TE&E
Provider
=

2E
LA
BE&FE
ShIREC

OpenAl 3
& API

WebUI

DEXBLAR:

BRER
Typer CLI (onboard/agent/gateway/...) +FEREFMR Nanobot. from_config().run()
BaseChannel 1% ; registry.discover_all A pkgutil + entry_points B &I ;

Channe Manager Bof / B8A / B / RAEH / Z&E

%% asyncio.Queue; InboundMessage / OutboundMessage dataclass, channel 5 agent fi#

FREME—IRR

AgentLoop 8 ZIKZSH1; AgentRunner provider-agnostic tool-using f&¥f; checkpoint/
mid-turn 3EN

ContextBui Lder $# system prompt; SkillsLoader workspace + builtin §3;
MemoryStore + Consolidator + Dream B ERICIZ

ToolRegistry ;¥ #f filesystem / shell / web / search / mcp / notebook / spawn /
message / ..., ¥ OpenAl tool-call schema 25

LLMProvider ABC + REEix; make_provider ]~ ; FallbackProvider i&3R%E failover +
ValT; spec ;FMFERARIC OAuth/local/direct

Session #FA{LE] ~/.nanobot/sessions/<key>. json; goal_state % /goal KB#R

=#4RLAELR: priority(/stop). exact. prefix; 14 MAREBERMIHS (/new /model /
history /goal /dream* /pairing /help /status /restart)

CronService (at/every/cron+ Zonelnfo + FileLock) ; HeartbeatService A LLM JRE
skip/run

8 nanobot ks LLM RELIMFTE, X315 SSER

WebUI fRIF=¥I5E wheel £#5; WebSocket REFEE + S

- bus BM—BIRE<Agent iEE: channel & import agent, agent /X import channel, FHLEIE
bus/events.py.

- provider 2% fallback: FallbackProvider Zx&SEI LLMProvider, XfAgenti&BR; T A&
_make_provider_core RIEHY plain provider 7B & fallback, BAiE)3.

- command router L7t FARZEH: /stop 2 priority 5 7E AgentLoop.run() EEIAEFMBIZE, RFEN
_dispatch £55, MMeEBUEIEEHRITHES,
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- per-session BT + B5 session 717: & session_key —i8 asyncio.lock; £/F
Semaphore (NANOBOT_MAX_CONCURRENT_REQUESTS, ZXiA 3) =FHIE2H &,

RIBEHER

[Telegram FAF] ——msg——P TelegramChannel._handle_message() (channels/base.py:199)
| — is_allowed() — allowFrom / ECXIA34R/E
| — supports_streaming — meta["_wants_stream"]=True

v

bus.publish_inbound(InboundMessage) (bus/queue.py)
v

AgentLoop.run() consume_inbound (Lloop.py:789)

— priority cmd? — E¥ZJK& (/stop /restart /status)
— session & pending? — put E3Z session BIENBAG!
L— asyncio.create_task(_dispatch(msg))
v
_dispatch(): Lock(session) N Semaphore(3) (Lloop.py:864)
| JEMR pending_queue — YR mid-turn JEN
v
XS : RESTORE — COMPACT — COMMAND — BUILD — RUN — SAVE —
RESPOND
|
V¥ RUN BHER
AgentRunner.run(spec) (agent/runner.py:112)
|

[

|  for iteration: |

| provider.chat / chat_stream — LLMResponse

| — FallbackProvider Itk transparently failover

| — has_tool_calls? = 17 / &ITHITIA

| | - TEZR[OHES messages

| | - ERHITIE _emit_checkpoint (3FA{LE session.metadata)
| - on_progress / on_stream — bus.publish_outbound

| [ _try_drain_injections — 18 pending_queue EMAFITEE
| | BAEHENERE (REF role X&)

|

|

— finish_reason == "stop" — break
|

[
v
SAVE: session.add_message / sessions.save / consolidator
RESPOND: assemble OutboundMessage — bus.publish_outbound
v
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Channe Manager . _dispatch_outbound() (channels/manager.py:275)
— _coalesce_stream_deltas: &3fiE4: stream delta
— _should_suppress_outbound: SHAl }E&(EE
— _reasoning_delta/_end — {XE channel.show_reasoning=True
L— _send_with_retry: 1s/2s/4s 15¥KiE:EE
v

TelegramChannel.send / send_delta / send_reasoning_delta
v

[Telegram FF]

PSSR

BR%i% /stop —P AgentLoop.run() ¥Z| priority cmd
—Pp commands.dispatch_priority(cmd_stop)
L—p BUHIZ session HY active tasks
|
v
_dispatch() U&%l CancelledError
|
I session = sessions.get_or_create(key)
— _restore_runtime_checkpoint(session)
| T runtime_checkpoint E&XTERITH
_emit_checkpoint A%
| BAE# T session.metadata, ®&:
| - phase (final_response / tool_pending)
| iteration
| - assistant_message (BEMMIZEHEIE)
| - completed_tool_results
| - pending_tool_calls
—— _clear_pending_user_turn(session)
L— sessions.save(session)
v
finally: 8 pending_queue E5%%EH InboundMessage
&E# publish_inbound ElE2% (FREEE)

T—/% inbound BY P _state_restore (loop.py:1220) 3% runtime_checkpoint
+ pending_user_turn, 3B_LEXRAETEY_ETXME# history,

HH BIRE X R R ARSI,
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RITRREEZF

- INRIZ + AHEIRE (120 DNA) : bus fi##8 channel 5 agent, channels/registry.py B pkgutil +
entry_points BE1& ¥ channel, providers/factory.py ELI™ + Fallback ZEif—— = H&iLHR
1% channel / provider JLFEARTHERID, X#XA&H] claude-code B hook plugin B EE—kiEH,

© BHRIRSHBALRERE: TurnState 8 THES + _TRANSITIONS BHERIE—RXIEYIA A 2By
handler, "/stop = checkpoint = % RESTORE £Z" i IRSH B AN —IF, F2808 if-
else,

- Provider £ Failover M3F Agent £&: FallbackProvider SEIR LLMProvider &%t Agent i%8H,;
has_streamed 55 LLEMF/EEEIHHETEEL; 3 XKW X 60s R ARVIARTES;
_NON_FALLBACK_ERROR_KINDS={auth, permission, content_filter, refusal, context_length,
invalid_request} X9 "#EEFAR T "M IRIZ AIXZ RS

- &5 litellm, [E]Y3/FE4E SDK (2026-03-21 commit) : IFEE$EFE openai + anthropic JR4E SDK +
B2 openai_compat_provider & OpenAl 1175 Si&HE DeepSeek / Kimi / Qwen / vLLM /
Ollama /... LUK ERITHIS], BILIEHALEE reasoning_content. Anthropic thinking_blocks.
BREW KBRS, prompt cache header,

« Mid-turn SENTIE"HIBAT—4": &1 &K session ##5 asyncio.Queue(maxsize=20), FFTE
Agent TERNBAEESEHRIAY, H runner ELEAAZIEHENEI messages KEo
_MAX_INJECTIONS_PER_TURN=3 Bhsk#z; task BGEBYG%EH S &E# publish_inbound [B]5 4k,

+ Outbound &3 + £&E: 7\ _stream_delta 7 dispatcher BF R 0&HE (channel, chat_id)
HEL R B, BEIARZER A buffer; EiBEE R SHALIES +origin_message_id X&, BAlk
Hook IREE KX

- DM EExFR3CE " 58 2R3E4" . R1E allowFrom 2289 sender FAENH2E A S EI— R MBS T A 2
WL, AT "BINFREASRN"BIAIERE, BEEINIERERIELBHRIRI.

« Skills / Memory / Dream / Heartbeat @ £ T X EMIE4HEE: ContextBui lder 38 identity /
AGENTS . md+SOUL . md+USER.md+TOOLS . md / MEMORY .md / always skills / skills 5!z / Dream &2 fE89[7
$B /Y384 summary $AL system prompt; HEARTBEAT.md F5 HeartbeatService EEiEEY, Bik LLM
1B BN heartheat tool JRTE skip/run—"1ZFZBEEESZ"HRRLER, XM TgEHEI LT3
#Yi&1t5 ai-agent-plugin-patterns #9189 "Markdown is the universal interface; —%

+ Per-session E81T + Cross-session #1{T: _session_locks {RIEE—&IERE BIREDXINF IR,
Semaphore(3) FREIEBREH L, Z8/ ZAGETRAR"—IMRIBFES — N WA TIRFHLITIE
provider BC&i,
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RIBAHF RN
AgentLoop RZSHL (nanobot/agent/loop.py)

AgentLoop Z ~1600 1THVIZIE, G —RIERACE agent IBITFRRIFIEMES. run() 2XR1E
IF: M bus Z InboundMessage — priority ap ¥ 2§ — 10 session @G EH task (BNIEEHE!
pending_queue f mid-turn 3¥N) — &N asyncio.create_task(_dispatch(msg))o _dispatch 7E%i + 15
SERPTHENKSH, KB _TRANSITIONS FRIXKEH,

RERBHHATZE checkpoint: runner FEX TAMITHIBHFI phase / iteration /
assistant_message / completed_tool_results / pending_tool_calls B
session.metadata["runtime_checkpoint"], —E task # /stop BXUH, _dispatch B except HZ &1
_restore_runtime_checkpoint 8" ¥ 5 & " "¥I1L[E]l session FF%; TF/X inbound Bt _state_restore iEHF
grez, X8 ThifiiE ) MNEBRIETH TREVN—FAR.

RS

+ nanobot — T H AT

+ claude-code — i&itRZEKIR (Anthropic CLI Agent)

+ mcp — Model Context Protocol, nanobot @i mcp>=1.26 EAE=ATH

- claude-agent-sdk — #BR: S5—7%h Agent 4812 SDK BV

- ai-agent-plugin-patterns — Agent SMERY 9 iR (pkgutil BEI&AI. Markdown BMZEO7E
LEE{AER)
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NemoClaw

NemoClaw 2 NVIDIA 73 OpenShell sandbox i always-on Al Agent $2#9 TypeScript CLI =, ©iE
guided onboarding. gateway. providerinference. sandbox £#r/EHA. agent setup. network
policy. FEIEEHAH e2e WIEUERA— 16 Eo. ¥ M src-nemoclaw-architecture,

ZRMIA S

NemoClaw REHHIHIES|E, WAREHIZ Agent framework, EE % OpenShell A host-side 4
B: EBEEN LMK gateway. provider. sandbox. OpenClaw/Hermes runtime. policy preset #1
messaging channel, ZAFBLERNAZ] sandbox.

%igit

- S ERIFRE, src/commands/** EB A TSR
- onboard @RIREIREN, =i preflight. gateway. providerinference. sandbox. agent setup

0 policys
- Provider £iFiF# 5| gateway, agenti@id inference. local J@#EE!, & agent-credential-
isolation,

- Policy #AiA deny-by-default, &N selected presets #1 messaging channel FrEE M4SN PR,
- Messaging channel i@ manifest Z5i¥ ¥ credential. network policy. agentrender. health

check Zitil,

prigittal |y
FZ4E OpenClaw/Hermes :XFEN A agent B# AT B 1T sandbox H#E N % provider #IEEH

NemoClaw, FEJK/E runtime enforcement B¥%& openshell; FZE Kubernetes JR4 sandbox B¥&
agent-sandbox; BEH—AE LLM/MCP/A2A HOBYE agentgateway,
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NemoClaw Z2#9 51 1T B 2T

JEXX: raw/nemoclaw-architecture-analysis.md - €F: https://github.com/NVIDIA/
NemoClaw - 73#fhiRZs HEAD 3c0340a

—AEE L

NemoClaw = NVIDIA /3 OpenShell sandbox Aiz1T always-on Al Agent #2289 TypeScript CLI #=HIm:
T3 guided onboarding. gateway. OpenClaw /Hermes agent EZE&. routed inference. MIZEZREE.
BT %, sandbox & an/EHAM e2e IIEWEREI— < EH. EEHII agent-sandbox 5 agentgateway
Z i8] host-side 4wHEE, MASHAVEIES|ZE,; HIBMLE inference. local )\ NVIDIA/OpenAl/
Anthropic/Gemini/vllm/Ollama Z provider,

AN Q]S

User / CI / shell

| nemoclaw / nemohermes
A 4

CLI front door |
src/nemoc law. ts |
src/Llib/cli/public-dispatch.ts

|
|
- sandbox-first grammar: nemoclaw <sandbox> <action> |
- argv normalization + public route translation |

- oclif command discovery/delegation \

| command id / normalized argv
v

| Thin command surface
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src/commands/**

parse flags/args P src/lib/actions/** / command-support helpers

| action call
v

Host-side orchestration
src/lib/onboard.ts + src/lib/actions/**

| | — messaging plan |

|

|

| | L— registry/session state

| L— inference. local / model router / credentials
— OpenShell gateway Lifecycle

preflight — gateway — provider/inference — sandbox — agent setup — policy

v v
] [ I
| External/runtime adapters \ | Declarative assets |
| src/lib/adapters/{openshell,docker,http}/** | | nemoclaw-blueprint/** |
| src/Llib/runner.ts \ | policies / presets / router |
|
I
| |
v \ 4

OpenShell gateway + sandbox runtime

gateway named "nemoclaw"

- provider credentials are system-of-record in gateway

- inference. local routes sandbox traffic to selected provider

- network policy applies baseline + selected presets

sandbox
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- OpenClaw or Hermes runtime \

- messaging channel hooks and health checks \

|
| - agent config rendered/synced from host-side plan \
|
[

RIRDE

=PRSS

CLINOSQHIE

7

AA =
<

3

Action/

onboard 4FHIE

e

ShaRnsEES

Jkll_:\ %ﬁiﬁ

e 5HR

Messaging ¥ &

HIESIRE A

Blueprint 5ii%

ZONRARE EmS

BRSR

2

A nemoclaw <sandbox> <action>, ff argv normalization. route translation.
sandbox &10&E, B4 oclifs

src/commands/** R fi#4f flags/args AR action, REFH~=®ITH-

EEs S TRy preflight. gateway. provider/inference. sandbox. agent setup.
policy BY host-side workflow,

provider BR&t. policy/lifecycle 328, messaging manifest 4gi¥E REMRIFLLR
LA K2,

14 OpenShell. Docker. HTTP. shell Fi##2#0 privileged sandbox exec,

~/ .nemoc Law JSON registry/session/shields RK%; EIFRE#HZ env staging,

gateway =& system of record,

baseline deny-by-default policy. policy presets. shields up/down/status.
redaction/hash.

channel manifest — serializable plan — OpenShell provider/policy/agent config
applier,

inference. local #— sandbox AH M, host/gateway MIEREE] cloud 5 local
provider,

OpenShell sandbox #E=. policy preset. runtime scripts. unit/e2e/e2e-
scenario ¥IFE %,

+ E4RHE + 4% + SNSRI RIER" . X5 ai-agent-plugin-patterns BAYEO K.

MREMR. AEREENEHE—E, W agent-credential-isolation BYEIEAR &I HEE MR,
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RIBEHER

Onboard FE

nemoc Law |

onboard |

src/Llib/onboard.ts:onboard

o B~ W N =

branding/env/options: agent, non-interactive, resume, fresh
validate sandbox name + usage notice + provider hint

acquire onboard lock + load/create resumable session

stage legacy credentials into process.env for gateway migration

. select agent: OpenClaw / Hermes

state handlers

handlePreflightState

— Docker/OpenShelL/GPU/DNS/platform checks

handleGatewayState

L— start/reuse/recover named OpenShell gateway

handleProviderInferenceState

L— provider/model/credential route; model router/local proxy

hand leSandboxState

L— create/reuse/recreate sandbox, persist registry/session

hand leAgentSetupState

L— install/sync OpenClaw or Hermes runtime config

handlePoliciesState

L— apply baseline + selected policy presets
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OpenShell gateway + sandbox side effects |
openshell gateway start/reuse
openshell policy set

|
|
openshell sandbox create/connect/exec |
|
|

|
|
|
| openshell provider create/update --credential <ENV_KEY>
|
|
| ~/.nemoclaw/sandboxes. json + session files

|

Onboard @AME host-side K&, FR—XMREMA, EZ1F resume/fresh/non-interactive.
23 lock. step IBERMEMIRE ; ITHATEARWEHTEIE provider inference. sandbox branch.
OpenClaw setup %43z FSM result,

Messaging channel 4&1¥ 5N 3

channel manifests \
telegram/slack/... \

[
| registry.list()
v

MessagingWorkf LowP Lanner |
- de-duplicate configured channels |

|

|

| - reject unsupported channels for selected agent |
| - build ManifestCompilerContext |
[

| ManifestCompiler.compile |

| resolve manifests |
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compi le per-channel inputs + enrollment/reachability hooks
fan out into:
credentialBindings

bui ldSteps
statelpdates

|
|
|
networkPolicy |
|
|
|
healthChecks |

|
|
|
|
| agentRender
|
|
|
[

| SandboxMessagingPlan (schemaVersion: 1)
v

MessagingSetupApplier |

base64 JSON plan through env when needed |

applyCredentialsAtOpenShell |
applyPolicyAtOpenShell |
app LyAgentConfigAtOpenShell |

List/run hook requests |

v

[

| OpenShell + sandbox |
| provider/policy/config |
|

Messaging FAR4HIXHERZ declarative manifest compiler: channel REZE A onboard 742, e
FBH secret/config input. policy preset. agentrender. hook phase #1 health check, B4miEm
serializable plan.

HERASRIDOR

user selects provider/model |

v

| src/lib/inference/config.ts
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provider -> endpointUrl=https://inference. local/vl
-> profile=inference-local

\%

|

|

| -> credentialEnv
| providerLabel/model
|

OpenShell gateway provider |
true credential lives in gateway, not in sandbox config |
sandbox agent receives managed provider/base URL/model ref \

| Sandbox policy baseline |
| managed_inference allows inference.local for selected binaries |

v

external provider / local |
NVIDIA/OpenAI/vLLM/OLlama. .. |

XEBRIZITE SR agent-credential-isolation: sandbox ZZIRIZ inference. local #1 managed
provider/model ref, EIE provider credential FH OpenShell gateway £, local Ollama/vLLM &%
FH token env, # %R host OpenAl key,

KITRREEF

- Y EBATMIBEE, BREFISE: public dispatcher fa3 nemoclaw <sandbox> <action> %
oclif command BY%%#&, ™=@m1T/91H7E actions/onboard,

+ Onboard 2AIMEIREH: resume/fresh/non-interactive. session. lock. step result # failure
marking #B@—F M2, M= shell script &EX,

- Declarative assets + host orchestrator: nemoclaw-blueprint/** pin ¥ sandbox image digest.
OpenShell/OpenClaw kR7s. inference profile. router # policy; TypeScript fasEZE MR HE,
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- ZIEA gateway F£E: NemoClaw R FI#HAE env staging 5 legacy migration, FEMEARE A
HIBAS S 1o

- MEEIAR/IME: baseline policy RFFA#ZL agent. managed inference I ERRSS; GitHub.
messaging. package index EERF E policy preset,

+ Shields H&E host-side 1£%l: sandbox FEEHE SFELKT A shields; host i&3Z privileged path f#f
config lock. policy t##1 hash seal,

- Messaging & manifest compiler: & channel EEY EEE manifest + hook, TARIEH
onboard F %,

. ZxHh JSON RS ~/.nemoc law registry/session BEEERE S 2, {8 advisory lock.
resume # recovery #F—21%,

RIBLH R NAEIR

Onboard #R#iE2:

src/Llib/onboard.ts EEZEH 1, BEER coordinator: #AEITIRTN. #54 sandbox &, FKEX
consent. I8 lock. MNE/BI#E session. iE# legacy credentials, BIMFER preflight/gateway/
provider/sandbox/agent/policy K408, ITHA git [HE BRI A RRERE— MmEmAORE
B, IBER IR FSM result FRTIHIRSIEIR,

Messaging manifest compiler

Messaging compiler X% channel manifest 8§ input resolution. credential availability.
enrollment/reachability hook, #A/5 fan out ik credential binding. network policy. agent render.
build step. state update #1 health check, Applier % serializable SandboxMessagingPlan, tEA plan
5 host/OpenShell/sandbox 115 1%iE8) contract, MARBIEI TR,

EESALEE

+ agent-sandbox

+ agentgateway

+ agent-credential-isolation
+ cloud-native-security

« vllm

+ ai-agent-plugin-patterns
* NVIDIA

+ OpenShell
+ OpenClaw

* Hermes
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Open Cowork 2R 511t BB

OpenCoworkAI/open-cowork ;B E i agent host, M- =& terminal coding agent, B Electron main/
preload/renderer B3%#%8Y APl Claude/Pi-compatible agent runner. SQLite/session. Skills. MCP.
workspace X, WSL2/Lima WEFEiZiTs], 1LIEFAEBI GUI ER Al Bantb X . XiEH=
ERN Ao

PZIDZRIE

Electron renderer

]
| chat UL - trace panel - settings < skills/MCP/sandbox status - session store |

T

| preload IPC bridge

| Electron main process |
| agent-runner - tool-executor - session/db - skills manager - MCP manager |

v

v

workspace + SQLite memory | | sandbox / desktop integration |
files < sessions + traces | | path guard + WSL2 - Lima - GUI automation

v
v |

| Claude/OpenAI-compatible models + MCP connectors < Feishu/Slack remote input |
[
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RIRD =

E/Bx =E

) agent HiTHZ0y, MIAZESE history rebuild 1 SDK
src/main/claude/agent-runner.ts ) L
session &,
src/main/sandbox/** path guard 5 WSL/Lima sandbox 81845,
src/main/skills/**, .claude/skills REEME. T&. RE. B

src/main/memory/**, src/main/session/**,

SQLite/session/memory E1&,
src/main/db/** QLite/ / yE

KPR

1. BFTE GUI i%#% workspace HiINES, renderer i&X preload IPC JAF main process.

2. agent-runner AFEARE, [FE. KEE. MCP TEM workspace £, F=4 trace/tool events.

3. Xt /f< T AR%id workspace path guard; #& WSL2/Lima 5], bash B&HEI VM, FN[ELRAA]
ZIRITo

iR
- 5@ app LAERRFERIIE, IR Electron/IPC/0S sandbox/installer 82,

- RLIRBZ L path guard 2EHA, WSL2/Lima 21%58; README iRER(NEHESNILIERIE,
- Skills 233244 /PPT/XLS/PDF XEREE = 11ES, X7IF coding-agent &ifES TER,

X EERE L

#0 Multica #8Ek, Open Cowork 28 BFSEAO; # Codex/PitBtL, EFRRLIHHIT loop, ME GUI
host; # OpenShell/agent-sandbox #8tt, EF VM KFFEERZ K8s/runtime primitive,

PR IER

- GitHub HFIRZSERR: src-github-stars-backlog-current-state
- EBIE: github-stars-backlog-implementation-map
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OpenAl Codex CLI

OpenAl E7 terminal coding agent, EREIBECELTX. TRAEA. &t/ V. patch ISIHEREH
A — AT L 1EIF, 1£ 0 src-codex-architecture,

ZRMIA S

Codex CLI @17 loop Asfk: ERAFEEGRE. AR, 41F session/app-server/MCP FHE{ TR,
EREHETE. trace viewer 5§ token IRFRTH; XLEEES175H cc-connect. claude-tap. tokscale

XA ASIEN T
pramactallly

=2
=

B 75 OpenAl coding agent

#87F Claude Code WiFF Codex review/rescue
BMETIFK LT

Bo it R

ST

+ src-codex-architecture
 src-codex-plugin-cc-architecture
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OpenKruise Agents

OpenKruise Agents z& OpenKruise E[a Al Agent sandbox lifecycle management B9 Kubernetes [R4 F
&o E18 Sandbox / SandboxSet / SandboxClaim/ SandboxTemplate CRD. E2B-compatible APIl. Envoy &
¥ B. agent-runtime sidecar. identity token F1z)7S CSI mount AER—E “7E K8s LiEE Agent
sandbox” HYIEHIE.

JFAAZEF I src-openkruise-agents-architecture,

RPEFK

« B openkruise/agents

- HFiIfL: GitHub APl 27 REAIASDZ master, &I push 2026-06-12, £9202 stars /78 forks,
Apache-2.0, E£i&= Go

« A wiki 23#Thk4s: HEAD 0e58df8 (2026-06-12)

- O ANH: agent-sandbox-controller. sandbox-manager. traffic-extension. sandbox-gateway

« XBAPI: Sandbox. SandboxSet. SandboxClaim. SandboxTemplate

« P@mAO: E2B-compatible /sandboxes. /snapshots. pause/resume/connect/timeout/debug %
API

- BA7 S codeinterpreter. cloud desktop. Claude Code / OpenClaw sandbox. RL/HITL/
open-world training. Zdr workspace

ZRMIE (L
E2B &K ZE| Sandbox BYHFE

E2B API / CRD request — sandbox-manager
— create / claim / clone / checkpoint
L— route + identity + key storage
!
SandboxClaim / SandboxSet / Sandbox
J

agent-sandbox controller
N8
Pod + PVC + agent-runtime / CSI
\’
Envoy ext_proc — Sandbox Pod IP:port
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https://github.com/openkruise/agents

OpenKruise Agents £ 1E agent-sandbox # agentcube FE[RFEEHH—E:

- Lt agent-sandbox E5E®: XA sandbox lifecycle primitive, 38 warm pool. claim. E2B
API. B&H. identity. CSI#] runtime sidecar &R,

- Lt agentcube FIXE: AF$T AgentRuntime / Codelnterpreter invocation F=RiR, MERHEE
B sandbox EIE. clone/checkpoint. route 1 E2B #ZAHo.

-tk substrate 8 K8s CRD ft: Substrate £k actor/worker multiplexing #1 wake routing;

- AJ{E/ Agent framework BYiztis workspace backend: AgentScope. coding agent. browser/
desktop agent B LUBE S {F E2B-like H1TIF 1R,

ZIOAR A

Bt

agent-sandbox-
controller

sandbox-manager

traffic-
extension

sandbox-gateway

sandboxcr infra

agent-runtime /
identity /CSI

R PEF

ER

K8s controller-runtime &%, &2 Sandbox. SandboxSet. SandboxClaim.

SandboxUpdateOps. SecurityTokenRefresh,

E2B-compatible HTTP APl $=HlI@E, fa%: claim/clone/pause/resume/delete
checkpoint. APl key storage. team permission # route sync.

Envoy external processing gRPC k55, 18 sandbox i53KEXE 7 original-dst &
Mo

Envoy Go HTTP filter IRASHYEUEEY &, ##4fr sandboxID/port HE dynamic
metadata,

Infrastructure / Sandbox &R #J K8s CRD 5211, 18 APl &K% F| SandboxClaim/
Sandbox/PVC/Pod,

sandbox A runtime #J41k. %58 token £#&. 7S volume mount I B S,

+ Warm pool Z#=HIE Y. SandboxSet fR¥:FAJAETF, SandboxClaim BIIMEY; XLL{E & Pod
pool BE&EH L. BT, KRKRBNARMNER.

- E2B API B&MEIZANRZA: L/E SDK aJ LU familiar API B, &=, k&, &% sandbox; F&1M
3R K8s CRD/GitOps/RBAC BE/Jo

- BREAAZE Service per sandbox: Envoy ext_proc / Go filter F§ sandboxID Z route registry, L3
£33l Pod IP:port, EEAREERIE/KRIEESH sandbox,

- REMRBRLEEMTT: identity provider. APl key storage. token propagation. runtimeClass.
NetworkPolicy # audit @4 =R AT MNEIERIER S .
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AR ARE

- EEETF K8s L1&7E E2B-like sandbox service;

- HE[EEE CRD EEmEAN SDK/API F=&iE;

« HE warm pool [£ff Agent / Code Interpreter /2 E5h;

+ FRE pause/resume. checkpoint/clone. EIZFFEER. BBAMZTE/ namespace/team;
- #8318 Al Agent workspace MZ3/Docker/E2B SaaS iFE|B%E Kubernetes,

(WAL E STy

- RFE— A Agent #EZ25, Python workflow runtime;

« Q#8F 3%/ sandbox CRD, AAERBTIEAE manager/gateway/identity/CSI;

* 3J5& runtime enforcement WERS TE R EMAEIE, REZESNM cloud-native-security. OPA/
egress gateway. gVisor/Kata/seccomp FE#&l;

- AN B REEEZRIRE R APl Fl roadmap iR RSB storage/network/runtime/scheduling/
observability 8£77,
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OpenKruise Agents Z29 51% 1+ B & 531

J&3Z: raw/openkruise-agents-architecture-analysis.md « ©F: https://github.com/
openkruise/agents - 73#ThiZs HEAD 0e58df8 (2026-06-12)

—AEE L

openkruise/agents & OpenKruise E[a Al Agent sandbox lifecycle management B Kubernetes JR 4 F
&8F. ERRZE— Sandbox CRD controller, MEiBlEKEENKER—MLRZE:

« FA Sandbox / SandboxSet / SandboxClaim / SandboxTemp late RAEIE{E. BIFA. AI4REN. AJFRRHY
Agent sandbox.

- F8 agent-sandbox-controller & Pod/PVC/template/hash/status/rolling update/warm pool &4
an A Ao

* F sandbox-manager &#& E2B-compatible API, 38 “8l#& sandbox / clone checkpoint / pause /
resume / route” ZR= 5 AP,

- H traffic-extension / sandbox-gateway N Envoy, IBIMERIERR sandbox identity E&FEI E{A
Pod IP #if o

B agent-sandbox FIXRER “LEKIThR + RAKI + ~mii=HIE” | README BB REES
SIG agent-sandbox AP| B9 %, [EBI7E SIG API RTARTRE sandbox API FISLHL,

ISR E
| User / SDK / Platform API |
| |
| E2B SDK / HTTP API Kubernetes CRD API Examples / Integrations |
| /sandboxes /snapshots Sandbox™ resources Claude Code / Desktop |
|
[ [

| | |

| E2B-compatible REST | kubectl / GitOps |

v v v

sandbox-manager (API control plane)
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| HTTP mux + auth/key storage + adapter registry + SandboxManager |

|
| ClaimSandbox / CloneSandbox / Pause / Resume / DeleteCheckpoint |
| route sync with memberlist peers + proxy refresh |

|

| | infra interface | route table update |
| v v |
| sandboxcr infra: create/update SandboxClaim Proxy / peer membership \
[

| Kubernetes API | Envoy ext_proc
v A 4

| [ 1
agent-sandbox-controller (K8s control plane) traffic-extension / gateway |

| |
| | |
Controllers: | | - ext_proc gRPC service |
- Sandbox | | - Envoy Go HTTP filter |
SandboxSet | | - sandboxID + port lookup |
- SandboxClaim | | - x-envoy-original-dst |
- SandboxUpdateOps | | - peer route sync |
|

SecurityTokenRefresh

| Webhooks + indexes + expectations + metrics | | original dst
: T
1 v
|
| reconcile | Running Sandbox Pod |
v | |

! | agent workload
| OpenKruise Agents CRDs | | agent-runtime sidecar
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| || traffic-proxy |

| SandboxTemplate — | | CSI dynamic mount |
| SandboxSet — keep unused pool ready | | security
token |

| SandboxClaim —————F— claim / create / inplace update |
]

| Sandbox pause / resume / checkpoint \
|

| Kubernetes substrate \
| Pods + PVC / persistent filesystem + runtimeClass + NetworkPolicy + CSI \
| Optional checkpoint / hibernation: IP, memory, filesystem, GPU memory roadmap |
|

RIRD =

= /1R

0%
i* E/\J\
CRD EX Sandbox. SandboxSet. SandboxClaim. SandboxTemplate, ZEZ= pause. persistent
API contents. runtimes. claim. template. upgrade. dynamic volume mount,
N controller-runtime manager; A Sandbox/SandboxSet/SandboxClaim/
K8s & . - :
- SandboxUpdateOps/SecurityTokenRefresh controller. webhook. field index. metrics

cleanup,

API¥¥ 22 E2B-compatible API; 1B request adapter. auth/key storage. infra backend.
I E memberlist peer # route proxy A& A% sandbox BEIZARSS.

Sandb = EMIHR Infrastructure / Sandbox ##; sandboxcr SEIA K8s CRD 5EA% claim. clone.
ox infra pause/resume. checkpoint. CSI mount. identity token,

BEEREL  Envoy ext_proc 3% Go HTTP filter; MiEKA###T sandboxID/port, Z route registry, 5\
Em original-dst TTEIEFH M peer FF,

Runtim = agent-runtime sidecar. CSIvolume mount provider. identity provider #1 token
ey 'B  propagation § B
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= /1R
R

5 codeinterpreter. desktop. OpenClaw. Claude Code FiH5, ERINMEHEHRM. E2B
=357 SDK. sandbox image #1 session £ A &K,

KERNR

Sandbox

Sandbox BENMEITIMERIHAERES. EEFEEIE paused. persistentContents. shutdownTime /
pauseTime. runtimes. Llifecycle. upgradePolicy. template/templateRef /volumeClaimTemplates, &
HEE. ME. BAXGRS. runtime sidecar. EhSFHEMFAREEMNE—1 K8s Ko

SandboxSet

SandboxSet 43P —4H “R#¥ claim BYBIF sandbox” , 7S warm pool FIRTIEHITHI28. replicas
RTBEFRIFN unused sandboxes #1&, status IRER available. updated. current/update revision,
labels/annotations M pool. template. claim. owner. hash. lock. restore-from. init-runtime
request. memberlist url FMCRZS,

SandboxClaim

SandboxClaim @38 “AFIEK—1 sandbox” TRITHIE NI XEIT R, Ti@id templateName 7
pool/template, F3 createOnNoStock ZHITEFIEE /2 6IE, A inplacelpdate 32#F image/CPU &
#1, F3 dynamicVolumesMount SZ3F15KBY CSI #E%), HF reserveFai ledSandbox Sz3FRMINIZIRE

KEREIREM
E2B API €132 sandbox

E2B SDK / Client
|
| POST /sandboxes
v
sandbox-manager routes.go
|
—— CheckApiKey / team permission / namespace mapping
— CreateSandbox parses template / metadata / timeout / init runtime
L— choose path:
|
— template exists — ClaimSandbox
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|
L— checkpoint exists — CloneSandbox
|
v
SandboxManager
|
— infra.ClaimSandbox or infra.CloneSandbox
—— metrics + route sync
L— refresh local proxy and memberlist peers
|
v
sandboxcr infra
|
I pick available Sandbox / create / speculate
I lock and update Sandbox or create SandboxClaim
— wait ready when requested
— init agent-runtime when requested
I issue and propagate identity token when feature enabled
— mount CSI dynamic volumes when requested

&R EBZEI sandbox

Client request
|
v
Envoy Llistener
|
— traffic-extension ext_proc
| I parse sandboxID / port through adapter
I route registry lookup
— require route state = running
L— set x-envoy-original-dst-host = route.IP:port

|
|
|
|
L— or sandbox-gateway Go filter
— parse sandboxID / port
I route registry Llookup
L— set dynamic metadata envoy. lb.original_dst.host
|
v
Envoy original dst cluster
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|
v
Sandbox Pod IP:port

Warm pool / claim 4 &5/ HA

SandboxTemp late
|
v
SandboxSet(replicas = unused capacity)
|
— create available Sandboxes
I keep template hash / revision status
— rolling update pool when template changes

SandboxClaim(templateName)
|
— select available Sandbox from matching SandboxSet
I Llock and mark claimed / owner / timestamp
— apply labels, annotations, env vars and inplace update
— optionally initialize runtime and dynamic CSI mount
L— wait ready -> Completed

iR

+ 18 warm pool A FERARZIR, MAEHIENPAY: SandboxSet ik “fR¥F N NEJA sandbox” H
K8s controller #42U 8% ; SandboxClaim MIBAENEHEE L, EFREH L. B, KKEZBHM
owner/label R £,

+ E2BAPI E@mAH, CRD BFAEAO: FREFLUET E2B SDK IR /& {F/ME sandbox, &
BB ET LUEIE Sandbox* CRD i GitOps. RBAC. namespace. %P EHIEIAX.

- BUREMITHIEARFE: sandbox-manager faZREIE. clone. pause. resume # route sync; Envoy
ext_proc / Go filter R S1EIEKRETEIEH] sandbox route, SFHIERAEIEFT Kubernetes API,

« runtime ¥ BB AHIRMAREMRID . runtimes FE&F agent-runtime. csi. traffic-proxy config
it sidecar. oh&EME. REREMAICIAEREEES; identity provider $#OW 2 FEX I token 5
AR provider 93 FFE#

© BIRerRE I#zﬂﬂl,\ﬁq:'. BRI 3THE secret-backed key storage B9 ticker RIFTEAL informer-
driven refresh, B3 E2B API key / token 4 &5 B HA B 2 a0 H LT HIE R,
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5R:EMB X3!

=

agent-
sandbox

agentcu

8

substrat

agentsc
ope-
runtime

OpenSh
1l

FEHR

Sandbox CRD [Ri&

AgentRuntime /
Codelnterpreter
session
orchestration

WorkerPool /
ActorTemplate &%
FE actor substrate

AgentApp / Runner/
deployer

Gateway +
supervisor + policy
proxy

RAEIN

« BBE “7f Kubernetes L1R1Ht E2B-like sandbox fR$3” BY, fi4tE openkruise-agents.

- QRBFSR/\CRD [RiBRY, %£%& agent-sandbox; OpenKruise Agents EEFBYIERZ controller.
manager. gateway. runtime sidecar A identity/CSl,

- B£4H Agent framework. #8#%izif workspace/sandbox backend BY, ZERIIIE E2B AP F#ASE
El. template E¥. timeout. Xf¥/m< APl FEEHTTA.

- BXPRERAERBHRITIHESINEE runtimeClass. NetworkPolicy. seccomp/AppArmor.
egress gateway. token revoke # audit; OpenKruise Agents 2t B=, EXREEmENR
runtime enforcement,

ML 5 #F52IE =

5 OpenKruise Agents FIX 5]

E1R SIG &EHt APl; OpenKruise Agents #8 warm pool. E2B
API. route proxy. identity/CSl/runtime ¥ Bt~ m#HRE—%
1ThiRo

AgentCube A Router + WorkloadManager 8 agent-sandbox &
BX invocation APl; OpenKruise Agents Ei%izf# E2B-compatible
API F1E522EMY sandbox lifecycle/runtime ¥ &o

Substrate 581 actor multiplexing. wake routing.
snapshot; OpenKruise Agents Bt K8s CRD + E2B sandbox &
i,

AgentScope Runtime =2 Python app BR5S 147 ; OpenKruise
Agents & Kubernetes sandbox lifecycle substrate, BI{EA
workspace/E2B S

OpenShell #9381 sandbox A runtime enforcement &
policy; OpenKruise Agents HI5RIIE K8s & apAIHA. . E2B
API F1E& BB = E.

« AP| B4 7EIREE#HEA, README/roadmap 7% pool. storage. network. runtime.
scheduling. observability. SDK #iBAEELLEIN,

- SandboxClaim FH&4MEX. create-on-no-stock. speculate. lock # expectations BIERIE X,
m=EREAMRAIRIE,
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- BREARREL K manager/gateway peer )RS, EFEBERIELHIER. ML X route stale BFRY
fail-close 174

« checkpoint/hibernation B9 memory/filesystem/GPU memory & 1B EIK runtime F7ZME/R IR
IIE, FRERBEFEILIT.
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OpenShell

OpenShell 22 NVIDIA & autonomous Al Agent L £ BEIETTH, TIE agent BUHRIEIT. AIERE.
A& R sandbox FiE1T, HIE Gateway #=HIE. sandbox supervisor enforcement. OPA/Z3 policy
pipeline. provider credential &¥2#] inference. local #IZERHIFABMIAFR . 1% src-openshell-
architecture,

ZRMIA SR

OpenShell F& Agent framework, ERATIENX ReAct loop 3% Agent TER, MefisaibiXte agent
EZEMIESHIT: Gateway owns desired state, Supervisor owns runtime enforcement,

IR A

- Gateway control plane: &IE sandbox. provider. policy. settings. inference. session #
compute orchestrationo

 Runtimedriver: & Docker. Podman. Kubernetes. VM/libkrun ZFEimEa4i— compute
driver,

+ Sandbox supervisor: £ sandbox N/ filesystem. process limits. network namespace.
TLS. proxy. SSH #0 agent child,

+ Policy proxy: FJ OPA fif L4/L7T MIEEIR, SPEHIZE (0FHL SSRF BAiF,

- inference. local: H sandbox proxy IZ&HEHE provider, ##% agent BiZHFEEXEREIIL,

prigittal |y
BEEEAMEFIEE coding agent HEIRELLIBREETTT. # agent-sandbox #8LL, OpenShell EfRTEE R

£ runtime; # substrate t8tt, ERIERAIIE actor snapshot multiplex; #1 agentgateway #8tt, &
AIIEITII 5 M4E enforcement, MIASEEFANOM,
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OpenShell 2251t B RO

J&3Z: raw/openshell-architecture-analysis.md - S https://github.com/NVIDIA/
OpenShell + 43#frhRZs HEAD 97986d9

—AEE L

OpenShell ;2 NVIDIA A autonomous Al Agent R 2 BZITH . EREHH Agent framework, M
B30 Agent BUEAIERIT. AIECE. mli&ERE. AIRER sandbox BiEfT. THXEFERZIE Gateway 1Tl
M. sandbox i Supervisor enforcement. OPA/Z3 policy pipeline. provider credential EIE#
inference. local #IREREIFABMNAR ; XWHERET €4 NemoClaw. agent-sandbox.

agentgateway H#h,

AN Q]S

User surfaces \

openshell CLI Python SDK / future SDKs TUI \

| gRPC / HTTP
v

Gateway control plane |
crates/openshell-server |

authn/authz for users and sandbox callbacks

object store: sandboxes, providers, policy, settings, inference, sessions

|
|
compute orchestration: create/delete/watch/reconcile/resume \
provider credential and inference bundle resolution \

|

supervisor session registry and relay coordination

[ ] |
| | SQLite / Postgres | provider / policy objects | |
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| compute driver contract
v

Runtime integrations |

|

|

| Docker driver Podman driver Kubernetes driver VM / Libkrun driver |
| |
| Each driver provisions workload identity, callback material, image/template, |
| supervisor binary, initial command, runtime env, and lifecycle events. \
[

| starts sandbox workload
v

Sandbox data plane |
crates/openshell-sandbox \

I

| | Supervisor | | Restricted agent child \

| | - starts as root | spawn | - non-root user \

| | - loads policy/config | » | - filesystem/process/network Limits
|

| | - injects credentials | | - ordinary egress forced through proxy |

| | - starts proxy + SSH |

[

| | - opens outbound | | CONNECT / HTTP

| |  session to gateway | €4— relay/config/logs

S ‘
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Policy proxy

- bind process identity via /proc/net/tcp + binary hash

- evaluate OPA network action

reject SSRF/internal destinations unless explicitly allowed

- terminate TLS for L7 inspection and credential rewrite where enabled
- intercept https://inference.local and route via openshell-router

RIRDIE

& / 1R3R

2PN =

Gateway &

[

BAK

Compute
runtime

Sandbox
supervisor

Policy
proxy

Provider /
inference

OpenShell 73 B

Pl

A%

CLI/SDK/TUI fi##fr gateway context. sandbox name. auth token, {EREFEEZTHK
Gateway API AR,

I JNIE. AR, policy/settings/provider/inference EZ&. compute
orchestratlon\ relay i,

protobuf object store, SQLite/Postgres [Gif, resource_version CAS; £=EKEw
B ILMER WriteCondition 2% update_message_cas.

R Docker/Podman/Kubernetes/VM driver; fi3s create/delete/watch/reconcile/
startup resume,

sandbox AL 2R : M policy/settings. #E filesystem/process/netns/TLS. /&
&f proxy/SSH. HiIBX provider env. /B5h agent child. FAE#T policy.

FH OPA il L4/LT MEERER, FB /proc/net/tcp SBETARHFIZES D, % SSRF FAIF. TLS/
L7 inspection. i rewrite. inference. local E&H,

provider discovery. credential 5¥\. OpenAl/Anthropic/NVIDIA HiEE &M ;
sandbox A inference. local REZ B OPA network policys

=ZYR1R5R: Gateway owns desired state, Supervisor owns runtime enforcement,

Gateway i agent egress B per-request &R, EIER 2 enforcement JA7E sandbox A, BREEE

F#HIEEMN. XHRS. WEGRZT

S18]. TLS M0 runtime credentials,
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RIBEHER

| openshell CLI |

| CreateSandbox(name/spec/policy/providers)
\ 4

| Gateway gRPC handler |

| - validate spec/labels/providers |

| - fill default image |
| - ensure sandbox process identity + validate policy safety |
| - allocate UUID/name and set phase=Provisioning \
| - optionally mint gateway sandbox JWT \
[

| ComputeRuntime::create_sandbox
v

Gateway compute runtime |
update in-memory sandbox index |

persist Sandbox with WriteCondition::MustCreate \

call selected compute driver \
rollback store/index when driver creation fails \

| driver provisions workload
v

Docker / Podman / Kubernetes / VM |
- inject gateway callback, identity/token material, supervisor, env, command |
- report Llifecycle through watch stream / reconciliation \

| starts openshell-sandbox
v
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S

andbox supervisor |
load policy and settings
fetch provider env from gateway
prepare filesystem, process Llimits, netns, seccomp, TLS CA

|
|
|
start policy proxy and SSH server \
open outbound ConnectSupervisor session \

|

spawn restricted agent child

| ordinary egress / exec / file sync / logs
v

Policy proxy + supervisor relay |

CONNECT denied: OCSF log + DenialEvent — gateway policy proposal pipeline |
CONNECT allowed: SSRF check — optional TLS/L7 inspection — upstream |
inference. local: TLS terminate — parse inference API — openshell-router |
gateway connect/exec: GatewayMessage::RelayOpen — reverse RelayStream |

BIEERIZIAI T OpenShell —EMEM A Gateway 383 spec/policy. 4AE sandbox identity 1

phase
store/
OPA.

sessio

, BH compute runtime LA MustCreate 5\ store, FEEZAARAEN driver; driver kKBS =[EIR

index, BHRET “¥6/2” #9sandbox. Supervisor BEIMIE R —%% 2 pipeline: M policy/

I provider env. H#& filesystem/netns/seccomp/TLS. /B&f proxy/SSH. 17 outbound
n, &x/g7 spawn restricted agent child,

RITRREEF

- =HIEH enforcement 5. Gateway FiEF 7 L HKEE, BEIERIFEIRKTE sandbox A

Supervisor/proxy/kernel controls, FAAEELIRE binary identity. TLS/L7 # runtime
credentials,

» Supervisor E&fiE Gateway: sandbox i&id outbound ConnectSupervisor #F#4 live session,

Gateway HY connect/exec/file sync i&id relay i, AEREHM runtime RETEEMIIL,

- driver &, BX/E: Docker/Podman/Kubernetes/VM driver IEiRF &121E; sandbox

lifecycle. phase. policy/settings/provider/inference ;& OpenShell B28iENX R,

- FARSEIIRFME + CAS: KREWZRF—i# protobuf object store, F£F=E&F@id CAS 5

MustCreate, P&{EFH % Gateway handler/reconciler EFEE ZHIXFL,

- MEERRBEHRIES (D proxy @81 /proc/net/tcp fE#T socket owner, $8 binary path/hash/

ancestor/cmdline ## OPA input, #&%—1 sandbox RFFEHIZELZERF—MLEINE.
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o WIPEERARENISHRAHBET ] https://inference. local B sandbox proxy TLS terminate %44
openshell-router, &% agent Hi%$#FH provider credentials A& AN TR ; XH agent-
credential-isolation B9 BE—2,

« policy proposal ZHIAATLE#L: denial T4 draft policy chunk, 1B Gateway =F3 Z3 prover
2% policy delta; RBEEI auto 1R A prover delta =7 Brhittif,

KA RNEIR

Gateway Compute Runtime

ComputeRuntime & Gateway ¥F sandbox lifecycle B9#Z/0\13E, EIE Docker. Kubernetes. Podman.
remote VM EBUKSL A [El— driver trait, Gateway BR X0\ create/delete/list/watch/validate, Gl
REFANBIAA driver, KKELR; MIBREERS CASi&E Deleting, 75X sandbox-owned records, B
JEH driver delete, watch/reconcile 2KHi/a&1E55: watch loop ZF driver event, reconcile loop &
HALE 3T store 5 backend, &I backend #R&FLFE orphan pruning.

ITHA HEAD 97986d9 1IE4FER Y startup resume: legacy SiR#0%81L sandbox row & decode F¥ proto ZRiA
Unspecified phase, Z#iresume sweep 2BIE, $H Gateway EREEAMELFRIRE,; RIEE
8 Unspecified AN YiE1T, backend fZ1EN resume, RIEIEN mark Error,

Supervisor Relay 5 Sandbox Proxy

OpenShell B9 connect/exec/file sync F7E Gateway Bi&#k sandbox, MiEH Supervisor 5c[A Gateway
#2317 gRPC session, Gateway 183TFF relay BY, 7tZ54F session, &id pending channel, BH
Supervisor & RelayOpen; Supervisor B RelayStream &l claim channel, X MIRFEE R & BiEZ LR
Gateway BB EFENRES.

Proxy @¥IREAIIZIC,: Sk CONNECT, inference. local:443 i# X\ inference interception; HfthtB4R
FeMOEIZ S 4P EF OPA policy evaluation, B SSRF [A#F. TLS/LT7 inspection. credential rewrite 3§
raw relay, L7 0 inference #B7E L4 allow Z/g&4%, tls: skip ME3LRE raw tunnelo

EE S

+ NemoClaw

+ agent-sandbox

+ agentgateway

+ cloud-native-security

+ agent-credential-isolation
* mcp

+ vilm

228



ReMe

ReMe 2 agentscope £75M9 memory management toolkit, BRI A4S H ReMeLight M BT
Y vector/service pipeline, 8 personal memory. task memory. tool memory. working memory 1k
FIRIL summary / retrieve op. ¥ src-reme-architecture,

ZRMIA S

ReMe X3FH92 AgentScope W F B context management 1 session 1212, FNEIRIZAVERIZIZAR
%, ReMeLight R ™M ARIE, BIE . AIFEK; vector/service pipeline @R agent N,

Kt

« MEMORY.md. daily journal. dialog JSONL # tool result cache & A L 1] source-of-truth,

- personal / task / tool / working memory 735! summary #1 retrieve, #&%—1K memory RHKE
FRBIE X

- pre-reasoning hook 1% token, HEBRE4EIHESHF offload KT Akt

- vector pipeline B semantic retrieval. rerank/fusion F3iZ /A EH.

pramactallly

AgentScope REFR FLScE ReMe; FBEES framework. server. MCP MliGEHESHERIZIZEER
mem0; FEE Markdown source-of-truth + Milvus hybrid search & memsearch; FEZ OpenClaw/
Hermes ;RE &R E tencentdb-agent-memory,
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ReMe Z214 511+ BB 72t

agentscope-ai/ReMe ;2 AgentScope £7H) memory management toolkite ERBIRE “memory as
files” BY ReMeLight FIE5EEH vector/service pipeline: personal memory. task memory. tool
memory. working memory #8383 summary/retrieve op, BIF2REKIHE context window A1
session stateless FMaE)&L,

PZIDZRIE

agent conversation / trajectory

|
messages + tool results - task traces -« user preferences |

| ReMe memory orchestration \
| context check - compact + summarize - retrieve + pre_reasoning_hook |

<

|

ReMeLight file memory | | vector/service pipeline |

MEMORY.md < daily journal | | personal/task/tool/working ops + vector DB |
|

- — —

v
A 4 |
| recalled context: compact summary - semantic/BM25 hits - task/tool lessons
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RIRD =

E/E=x

reme/reme_Llight.py +
reme/memory/file_based/

* %

reme_ai/summary/**

reme_ai/retrieve/**

reme_ai/vector_store/**

REEHER

X4ENBIZA S MEMORY.md. daily journal. dialog JSONL.
tool_result cache,

personal/task/tool/working FUZE R 45 pipeline, & observation.
reflection. dedup. validation. trajectory segmentation,

personal/task/tool/working #23 pipeline, &% query rewrite.
semantic rank. rerank/fusion. X grep/read/write,

MEICIZEH. M=K /MEEH. recall op.

1. ReMeLight 7£ pre-reasoning Gt & token, IFEENEEEER. FREBLHLETX, FHHEK tool

output offload EIX 4,

2. KHAIZIZS N\ MEMORY . md £ memory/YYYY-MM-DD.md, ERIEXHIE#FH N dialog/YYYY-MM-DD. jsonl, EF

AT EB/MEXR,

3. vector pipeline ¥ personal/task/tool/working memory AR summary 1 retrieve op, %1%
REFER, MABA—IMARFAEMEILIZ.

Bt

« XHRFTRAEEE A agent: B, vliE#. AIFE; vector/service lRZASiE &R

AgentScope Rz,

* ¥ memory type #f pipeline tt memoO BYi@A memory layer B8, BENS agent TIER.
« 1B tool result #2274 offload, B8 ReMe EE XL context 18IE, RREZEKIARIT.

X EEE L

M memO #HLL, ReMe BIEZEMNAE, CIZEEEH; 1 memsearch #BEL, BEFRE Markdown journal +
Milvus shadow index, & context management + file/vector memory; #1 tencentdb-agent-memory
MELE, ReMe 4. TN AgentScope hooks,

EESHEEE

+ GitHub HFPRZSERR: src-github-stars-backlog-current-state
- EBIMIE]: github-stars-backlog-implementation-map
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TencentDB-Agent-Memory

TencentDB-Agent-Memory 2Bl =R OpenClaw / Hermes Agent i21Z#& (€% TencentCloud/
TencentDB-Agent-Memory, npm & @tencentdb-agent-memory/memory-tencentdb, 3#ThRZs v0.3.6/
HEAD f92b102) . EFEIBSAIEKHRME(LIZIZAFEHR £ T >CE

RRTA
K2 Agent BREARRERN 12127 EH:

- BRIEKHICIZ: AR SOP. HEEHNmMBEERTESREHR.
c BRKMESETXES: TRREH. RE. BRERIREFH context window,

TencentDB-Agent-Memory f LO—L1—L2—L3 2BKHAIEIZ, F context offload + Mermaid MMD %18
FEHES RS,

PZIDSFIE

- [IEKERIZIZ: LO Conversation. L1Atom. L2 Scenario. L3 Persona,

- OpenClaw hook ££5%: before_prompt_bui ld f#{ auto-recall, agent_end f# auto-capture,

+ Agent TH: F#iff tdai_memory_search # tdai_conversation_search it Agent E5h T,

- WiEfEEH: ZAIA SQLite + sqlite-vec + FTS5, 3% Tencent Cloud VectorDB,

- JEAHZE: keyword / embedding / hybrid RRF; TCVDB &2 #F native hybridSearch,

 Context offload: TERBZEE A refs/*.md, £T3GEN Mermaid £5ZE %A node_ido

+ Hermes sidecar: Node Gateway &8z /recall. /capture. /search/*. /session/end. /seed,
Python provider EIE##72,

Sy A= RS
= HF A&
OpenClaw plugin / Hermes provider
Host  OP plugin/ provider/ IR, TR core IR
Gateway
) recall. capture. search. session
Core TdaiCore
flush
Pipelin L . =
MemoryPipe LineManager L1/L2/L3 AEMIRE
e
Store SQLite / TCVDB LO/L1 ¥2Z#0 profile sync
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Pl

= AfF R

<

Offload  src/offload/* KAESBEHZE. MMD &R, L3 [E4E

SEEE 70 src-tencentdb-agent-memory-architecture,

5REXAR

# agentmemory #LE, EERELHE OpenClaw/Hermes B9 hook/context engine &% ; #
memsearch #8tt, BEARZE Markdown journal + Milvus shadow index, Tz JSONL/store/scene
Markdown/persona Markdown B3 E4A%&; 1 powermem #8LL, BER Agent IEHF_ETX T2, M
REBRAICIZHEH.

SR

+ src-tencentdb-agent-memory-architecture

* agent-memory

+ event-driven-memory-pipeline

+ three-tier-search-protocol

+ hybrid-search-rrf

* agentmemory
* memsearch

° powermem
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TencentDB-Agent-Memory 224 51& i+ B 5
AT

J&3Z: raw/tencentdb-agent-memory-architecture-analysis.md « F: https://github.com/
TencentCloud/TencentDB-Agent-Memory + 93#fhR7s v0.3.6 / HEAD 92b102

—AEE L

tencentdb-agent-memory 2l = HMmE9 OpenClaw / Hermes Agent iB1Z#&H, npm 83
@tencentdb-agent-memory/memory-tencentdb, EIEHRIEIZMIEL LO Conversation — L1 Atom — L2
Scenario — L3 Persona I BIBEXEFIE, FIEREHIKES HEM context offload, E4aEIEHRY
Mermaid 5 EifR.

EMER ‘MEERERE” NEFNETT: KEFRBIHE, PERISH, SEINTRER/I2SM,
BRI EEAEB BN L1/L2/L3, tBAELL Agent I tdai_memory_search /tdai_conversation_search £&IF
o

PZIDZRE]

| Host surfaces |
| OpenClaw plugin hooks/tools | Hermes Python provider | Standalone HTTP Gateway |

| HostAdapter + LLMRunnerFactory
v

| TdaiCore host-neutral facade
| handleBeforeRecall | handleTurnCommitted | searchMemories | searchConversations |
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Recall path
L1 hybrid search

]
| | Capture / pipeline | | Store abstraction |
| | LO record + checkpoint| | SQLite + sqlite-vec + FTS5
. |
. |

L2 scene navigation L1 extraction | Tencent Cloud VectorDB |
L3 persona injection L2 scene blocks | BM25 sparse + dense vector |
I ' | L3 persona |
[ |
T

| |

v v v
Persistent artifacts |

vectors.db / TCV

conversations/*.jsonl | records/*.jsonl | scene_blocks/*.md | persona.md |

DB collections | refs/*.md / mmds/*.mmd for context offload |

RIRD I

YRS

OpenClaw &N
H

Host-neutral core

LO F#3k
L1 £&5#816ig1Z

L2 Z=RIR

L3 AR &K
Pipeline AR
WRET7FME
Context offload

Hermes / Gateway

fRATECE. JEM T A, #£3 auto-recall / auto-capture / shutdown hook

F HostAdapter / LLMRunnerFactory #}F OpenClaw. Hermes. Gateway %
FEFRATHERFTEE, 5 conversations JSONL, A5 LO mEZZ5|

LLM M LO #2EX persona/episodic/instruction i21Z, XE/&H/ETE records #ll
store

THZ LLM 7 scene_blocks/ b FaMLEIFZ 5 Markdown, Z5IFISHR
RIBT BRI E 4R persona.nd, FHHINN scene navigation

L1 H&/idle/warmup, L2 downward-only timer, L3 £/&517BA%!
SQLite / TCVDB f5imihER, FTS/BM25/vector/hybrid search
TABTHH. Mermaid B, L3 [E48. MMD N token FREITH|

Node HTTP sidecar £ TDAI Core; Python provider &2 sidecar £ E A

235



KREIRE M
1. OpenClaw BzpB B 53k

OpenClaw before_prompt_bui Ld

|
v
index.ts caches original prompt and calls TdaiCore.handleBeforeRecall()

|
v
auto-recall sanitizes user text

|

— L1: keyword / embedding / hybrid search

[ L2: read scene index and build scene navigation
— L3: read persona.md

|
v
Return prependContext + appendSystemContext

|
v
OpenClaw agent runs with injected memory

|
v
OpenClaw agent_end

|
v
TdaiCore.handleTurnCommitted()

[ checkpoint.captureAtomically() records only new messages
— write LO JSONL and optional LO vector rows
— notify MemoryPipelineManager

2. L0—L1-L2—-L3 KARIZIZE L

LO raw messages captured

|
v
MemoryPipelineManager.notifyConversation(sessionKey)

— threshold path: conversation_count >= warmup/everyN
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— idle path: L1Idle timer fires
— flush path: shutdown / session end
|
v
L1 Runner
|
[ read LO from VectorStore or JSONL fallback
[ LLM scene segmentation + memory extraction
—— batch dedup / update / merge / skip
— write records/YYYY-MM-DD. jsonl + store rows
|
v
L2 Runner
|
— read changed L1 records
— LLM edits scene_blocks/*.md inside sandbox
— normalize filenames / sync scene_index
— optional persona update signal
|
v
L3 Runner
|
[ read changed scene blocks
— LLM writes persona.md
— append fresh scene navigation

3. FES RN

Config storeBackend
|
— sqlite
| — vectors.db
— L1 records + vecO + FTS5
I LO conversations + vecO + FTS5
— client-side hybrid = FTS5 + embedding + RRF

|

|

|

|

— tcvdb
F— L1 _memories collection
I L0_conversations collection
I profiles collection
— server-side dense embedding
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— client-side BM25 sparse vector
L— native hybridSearch + RRFRerank

4. Context offload %8HRi21Z

after_tool_call captures heavy tool result
|
v
Write raw refs/*.md and offload entries
|
v
L1 summarizes tool pairs
|
v
L1.5 judges task boundary / active MMD
|
v
L2 updates Mermaid task canvas with node_id mapping
|
v
before_prompt_build / contextEngine assemble
|
— mild compression: replace old tool results with summaries
— aggressive compression: delete/compress until below threshold
— emergency fallback: truncate oversized messages
— inject active/history MMD within token budget

RITRREEZF

« fAEHIL core: OpenClaw in-process &1 Hermes sidecar #ER— TdaiCore, X event-
driven-memory-pipeline B “REEZ/MEBEHNBE” —H.

- KEIEIZR R BEFE: LORBEREIEXIE, L11gE atom, L2 Y344 scenario, L3 4F% persona,
BRIBHE N TSRS,

- IE/MRELTXSDE: Ll recall & prependContext, L2/L3/TE#ERFE appendSystemContext, [&
1 prompt cache #5138/ B E S HEEER,

+ JSONL # store ZFIHER: records JSONL 2 append-only &17/1%E+1%}, SQLite/TCVDB 2%
31%,

- BEKNERAAMAIRIG: SQLite B&{EA FTS5 + embedding + RRF; TCVDB E&{EF server-side
embedding + BM25 sparse + native hybridSearch, EF hybrid-search-rrf B9 20T,
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- offload IR ZAEY: BT EBER refs/*.md, £ TFXER{EEE Mermaid MMD #1 node_id,
& three-tier-search-protocol 9 “cEE. BT B8,

KIBLA M

TdaiCore @INB 10 facade: handleBeforeRecall(). handleTurnCommitted(). searchMemories().
searchConversations() £AFFBTEEE M. EMWEBA promise gate B scheduler start H A=A, HE
shutdown #i drain f/a& L0 embedding £55.

MemoryPipe lineManager @ KHBICIZTH&IEHIZS: L1 A threshold / idle / flush =& A& B2, warmup M
1224 FHHEE; L2 B downward-only timer; L3 2£BHTY, BREGERHLNE.

S5REXA

TencentDB-Agent-

HE agentmemory memsearch powermem
Memory
" OpenClaw #ft + ¥ Agent worker/ ¥ & coding agent 121z Ahials /
- Hermes sidecar MCP / REST memory CLI/plugin SDK /APl / MCP
KHAIE L0oL1-L2513 %[2i21Z + graph/ M.arkdown men.10ry + workin:gjsl\nort/
VA=Y vector/BM25 Milvus shadow index long + =R
52HALE  Context offload + context injection  search/expand/ RIERICIZFIR.
T Mermaid MMD A E transcript BE
SQLite + sqlite-vec/ ) ) OceanBase /
I SQLite Markdown + Milvus
i FTS5 3 TCVDB Qi W v SeekDB

XM TERAEYHRERMAZE “KEMEKISIZ” M “@HRES ETXHH SHEIE—MEH, IR

T2 M recallo

EESAlicT]

+ tencentdb-agent-memory

* agent-memory

+ event-driven-memory-pipeline

* three-tier-search-protocol

+ hybrid-search-rrf
- ai-as-compressor

+ agentmemory
+ memsearch

+ powermem
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— A3\
ZEERDIN
ik Agent TEICIZ I RATEE % _E N SURIERYIZ IR, H claude-mem A9 mem-search Skill 23,

miN==

search(query) — JR[E ID 5k + —EIEHE (~50-100 tokens/result)
)

timeline(anchor_id) — B4 ETXEO
!

get_observations(ids) — XEXHEEH ID £X

N
ZIH B8

FKILATIRAE token HHE, HERTHEEBEIFS,.

MERMIE: —RREIFFELEERNEX - RREARIGEIZIFEAT token, a3 10 FEXERME T —F
£T

=EhiXE:
M ER iR[g] Token 2% R
search 20N ID + —A)IERE ~1-2k REVREWL BT RE
timeline e MBS ~500 REAFTBERESLX
get_observations kS 3-5 42X ~3-5k HIFEAT

MEE—XRME230RE], & 10x token,

At Agent BEE FIAA

claude-mem BXEMNIGEMAL Skill (plugin/skills/mem-search/SKILL.md) , 3#RESBEfHABA,
Claude 7E¥#F" B PR ZEIE E"NESBEREFEE —SKILL.md RN RZRRE T R IEE,

IR g:
fEfal"Al Agent + KERE(E 1= ERE&EA

* B RAG A BEIEER (FLiR chunk ID, BEUEAH chunk £X)
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- AIAVAIDE Agent I EIEAR (BRXETER, BEERE)
- TRARERS %R (GREE, BEAIRE expand)

5#M&E RAG BIXSLL

HE #hE&E RAG
—RiIR % top-K £3 chunk
HERTE EHpLE OREE (ERE)
Token (& 1%
SMEFRE 1K

2z

+ src-claude-mem-architecture
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EHIERICIZEE
45 Al Agent ITKERSIZEVZOSRMIIRTN:  TEMHRE — Al ESE —» WK |I17E - kREVEN B

A claude-mem SKERIGIE, RIFSAEEE(RIA L 58/EHA hook BY Agent runtime,
bk

Hook ZE4

I (1) #R (B&=R)
54 event (JSON)

L (2) NBA GFAKKER)
Outbox &

Il 3) AL 4 (B&R)
#5191k Observation (XML)

L (4) BBIRERS (FiER)
SQLite (FTS5) + MEFE

L (5) AANER CEER)
¥r=iE system prompt / Skill %

Step 1: IRk (H&EE)

Hook fit’k — 322 runner (% bun-runner.js) UZEE stdin — J&k& % handler — POST 4373t worker,

['warning] 4B i Al #EIE
BRFRERZREVRRES. B4R, EMEKT. AlARLBST L.
Step2: ANBA (FAKE)

worker {E[&% event 5\ outbox & (Postgres 89 LISTEN/NOTIFY = SQLite #7%) , BullMQ HBAFIEE
EeEsSFEIRIE,

R AR outbox: Al ERRIEHIER, KKUFEEER; RSVESHEERF,
Step3: AlE4s (B&ER)

VAR 4888 1BIEE A tool log FERREEMIML {title, narrative, facts[], concepts[], filesRead[],
filesModified[]}o

claude-mem A XML #itHMI{ + Zod schema %38, EEIRE! (Haiku / Gemini Flash) &%,
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Step 4: fEMTTEE (WNZESIE)
EEZHUEAN:

. SQLite + FTS5: X7FfiE+ &Xi&
- Chroma BEFF: BEXKER (FRFHIX +watermark [EIE)

EEHRMK: NAMF + UNIQUE generation_key + ON CONFLICT,
Step 5: /I)\@/)IL (5%%%)

- BabiEN: SessionStart BHR " B KR + RILERR" TR R, ERM system JHEE(L F TXHE

|
- BEDTIW. BRE" DREAMN R, ZERERDIGED IR Skill Bapitk

eS3eaangsl

JR 0 aX

BWERE+RRAIER hook [Fl#F R7E stdin = HTTP, Al EERS
Outbox 13 KMAEIER, FFEER

NBREEE Al BHIEHE, BREETRES]

= IREE R348 event = EEHEINER — ME embedding
session_id XX, BIZEmER + K1E% AR

DGR B BURERE <private> #7%7E hook BHIE, S=1E

A3 F #2389 Runtime

fE{a5 before/after tool_use $FH9 Agent runtime:

+ Claude Code Lifecycle Hooks

- OpenAl Assistants Y step events
- AutoGen HJ agent_event [B]i]

+ LangChain B9 callback handlers

=

+ src-claude-meme-architecture

W
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