L4- TSR SapEHFNE.md

2026-03-03

L4 - TIESSM S EREFRINE

MA4hRZs: 1.0 ERAWA: sgClaw (L #ERE—F & Al Agent [KKEE) el BHB: 2026-03-03

WE: FFRE. DevOps. MATIZNN - REERFRIME. EBFEMERRE. ITUK. BELRM.

1. BFEELEN

sgClaw RAMRIBDHBEFR N CEP: MIZH sgClaw Rust BEEH SuperRPA Chromium € F. BiE#E
Agent BLBHE, EERENMSMER AT Ul

1.1 sgClaw &% (Rust i)

/home/zyl/projects/sgClaw/

|— Cargo.toml
|—— Cargo.lock

I— src/

3
QJ
'_l
IS
=
0

agent/
mod.rs

H_—
<
0]

bse
critic.rs
ipe/

I— mod.rs

o

— loader.rs

1lm/

F— mod.rs

I— claude.rs

— openai.rs
L— ollama.rs

memory/

F— mod.rs

security/

I— mod.rs

L— hmac.rs
config/

F— mod.rs
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l_
— runtime.rs
L

— protocol.rs
— handshake.rs
L browser tool.rs

L — registry.rs

— provider.rs

I— short term.rs
L— long term.rs

|— mac_policy.rs

L — settings.rs

HH H= H

+H H= FH

+H H= H =

+H= =H

MERE. KESR RERLL
KSR A 11 E

AO: pipe 1/0 #¥l¥8{L, tokio runtime /3B

Agent HEREH
ZeroClaw ReAct f& (think -> act ->

WMAERETME + Circuit Breaker [BHTES

Pipe WREH

JSON Line #mf#i5, HREREX

FRASTHE + HMAC EEEEIIIR
BrowserPipeTool: BHENX Tool trait SEIR

Skill HEHREH
FEERI + EBKRWE + PFEMNE
REEEMR (B > FEERRET)

LLM fRIRGH
Provider trait X (&—&O)
Claude API 3EI (streaming)

OpenAl/#A API 3K
A 0llama SEIR

=i

Memory IRIREH
Ring Buffer (SHEANIRICIZ
SoLite + EETFE KEIFIRE

Security EREH
8 / Action HREKW
HMAC-SHA256 ;HEERBSRIE

Config 1EREH
EXEMNE (ToML / HEBETE)

/
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— skills/ i NERERR
| — builtin/ # TE W SHEERA
| L — registry.json + EEBR + BB/
F— tests/
| — integration/ # SRR (pipe MY, ImEim)
| L— fixtures/ # MHAEIE (mock LIM MORZ, Json #fl)
F— docs/ # 12 (L0-L4 PR)
— scripts/
| I— build-linux.sh # Linux musl FRSHHEMERA
| — build-windows.sh # Windows MSVC R XZmiZHIA
| L — install-to-superrpa.sh # “HBIEFE R SuperrRPA BE
L — .github/
L— workflows/ # CI/CD MKEEX

1.2 SuperRPA FTIE X4 (C++ Ui)

£2% SuperRPA GEHHTIE— FEHR, £9500-600 17 C++ i3, FREIIEXHAIT
T, SEEFREFR.

src/chrome/browser/superrpa/

2026-03-03

— BUILD.gn # [{8oR) F8 :sgclaw source set k¥
F— sgclaw/ # [FMEER)

| I— sg_claw process host.h + HEBEE: EHEAPEE
(Start/Stop/OnCrash)

| — sg_claw process host.cc # ~200-300 17, Singleton, BEGIESHIZRE
5]

| — pipe listener.h ¥ FHIREVEIA: #EHT JSON Line HR

| I— pipe listener.cc # ~150 1T, base::FileDescriptorWatcher
| — mac_whitelist check.h # Pipe XIR MAC R¥: action + domain HPA
L2}

| I— mac_whitelist check.cc # ~100 17, 5B% rules.json 5

| — BUILD.gn # FIRRAEZFREA

BEXMFIERR (&RIMEN):

Xt BERRE THEE

deps #rig +117

¥ Agent B{2M FunctionsUl handler  +~50 17

1.3 Side Panel Fi& {4 (Fijim)
FImTEAIF agent-vue R, FiE— Vue AHEAT Agent ITHIEMR. agent-vue BEF Vue 2.6 +
Element Ul, #EE=Y)2E%! Side Panel B9 agent/ BFo

agent-vue/src/
|— components/
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| L SgClawControl.vue

A

WY EUE:

src/chrome/browser/resources/superrpa/panels/apps/agent/

— css/

F—— js/

F—— index.html
L

# npm run build:production Hith

2026-03-03

# (8] Agent BFEH + KTBRT + ES4H

2. E RS
2.1 Rust #4# (sgClaw)

2.1.1 Cargo.toml #ZOECE

[package]

name = '"sgclaw"
version = "0.1.0"
edition = "2021"

description = "AI Agent engine for SuperRPA browser"

[dependencies]

zeroclaw = { version = "0.x", features = ["react-loop",

rmcp = { version = "0.x", features = ["client",

tokio { version

serde { version

serde json = "1"

"l",
"l",

features ["full™] }

["derive"]

features

}

rusqglite = { version = "0.31", features = ["bundled"]

hmac = "0.12"
sha2 = "0.10"
tracing = "0.1"

tracing-subscriber

{ version = "0.3",

clap = { version = "4",

thiserror = "1"
anyhow = "1"

[profile.release]
opt-level = "z"
lto = true
codegen-units = 1
strip = true

panic = "abort"

2.1.2 HEHS

features = ["derive"]

# RAMARLML

features =

}

# Link-Time Optimization

# B codegen unit, BEIFRIEIL

+ BERFSR
# abort M3IE unwind,

R MAFR

"transport-stdio"]

["jSOD"]
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# -—— AERHE (REREF, 2WAER) -

cargo build

# --- Release Linux (fR/AEEEE vio B¥r) ---

# musl FRSHEEE, T glibc K

cargo build --release --target x86 64-unknown-linux-musl
strip target/x86 64-unknown-linux-musl/release/sgclaw

# BRIEFY)
file target/x86_ 64-unknown-linux-musl/release/sgclaw
+ FuHEP%IL): ELF 64-bit LSB executable, x86-64, statically linked

1s -1h target/x86 64-unknown-linux-musl/release/sgclaw
# FREAK/N: ~8.8 MB

# ——— Release Windows ——-—
cargo build --release --target x86 64-pc-windows-msvc
# IGIEFY)

1s -1lh target/x86 64-pc-windows-msvc/release/sgclaw.exe
# FRHAAR/N: ~9.0 MB

2.1.3 WEYIE

target/

— debug/

| L— sgclaw + F&EMWE (~30-50 MB, FiFIXAFS)
— x86_ 64-unknown-linux-musl/

| L— release/

| L sgclaw # Linux release (~8.8 MB)
L— x86 64-pc-windows-msvc/
L — release/
L— sgclaw.exe # Windows release (~9.0 MB)

2.1.4 XRmFEE

FEFEN LR Linux musl BARRIZFEELRE musl THEHE:

# Ubuntu / $R/n]EHES
sudo apt install musl-tools

# AP0 Rust target
rustup target add x86 64-unknown-linux-musl

# WNRFEE Windows RXZRIF (M Linux ZRi¥ Windows 7=¥))
# TE cargo-xwin B{fE Windows CI EA9EE
cargo install cargo-xwin

cargo xwin build --release --target x86 64-pc-windows-msvc

/
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2.2 C++ %2 (SuperRPA Fri&Ei4)
2.2.1 BUILD.gn E0E

i

# src/chrome/browser/superrpa/sgclaw/BUILD.gn

source_ set ("sgclaw") {

sources = |
"sg claw process_ host.cc",
"sg claw process host.h",
"pipe listener.cc",
"pipe listener.h",
"mac whitelist check.cc",
"mac_whitelist check.h",

]

deps = [
"//base",
"//content/public/browser",

source set ("sgclaw unit tests") {
testonly = true
sources = |
"sg claw process_host unittest.cc",
"pipe listener unittest.cc",
"mac whitelist check unittest.cc",

]

deps = [
":sgclaw",
"//base",
"//base/test:test support",
"//testing/gtest",
]
}
EREK FRA N R
source_ set ("superrpa") {
# ... BF sources
deps = [
"rai"
":sgclaw", #o<—— o
"//base",

# ... BB deps
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2.2.2 HEHS

# AN Chromium JEFEHEZR
cd /home/zyl/projects/superRpa/src

# ERMERRE ((NEKEK BUILD.gn EEAY)
gn gen out/Default

# EEZRIFE Chrome (24 F%&)
autoninja -j 24 -C out/Default chrome

# BMIRIE sgclaw BTl
autoninja -j 24 -C out/Default sgclaw unittests

# 15T sgclaw BTN
./out/Default/sgclaw unittests

2.3 BIRIEEE (agent-vue)

agent-vue f£/A Vue CLI 1938, F=¥EREBRNRNEZRFEEHR.

+ FHA agent-vue BE
cd /home/zyl/projects/superRpa/agent-vue

¥ ERIRE (BRX)

npm install

# FFRIEN

npm run serve

# ETHE

npm run build:production

# MEBFYAMT dist/ BR
ls dist/

# css/ Js/ index.html favicon.ico

IV % N

Vue 2.6.14 + Vue Router 3.5 + Vuex 3.6

Element Ul 2.15

Axios 1.9 (HTTP i5XK)

ToHrtgk#, SgClawControl.vue EREEHEEZA MG

2.4 BREHEERAZ
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TENMNEWETE, ERTEMAKRIFR ClAKE:

BXEMERIE

Step 1: hinfE sgclaw (Rust)

cd /home/zyl/projects/sgClaw

cargo build --release --target x86 64-unknown-linux-musl
strip target/x86 64-unknown-linux-musl/release/sgclaw
cargo test

[
| sgclaw (~8.8 MB)

\4

Step 2: EfHIT#HEIZ] superrRPA MEHFR

cp target/x86 64-unknown-linux-musl/release/sgclaw \
/home/zyl/projects/superRpa/repack work/
extract YYYYMMDD/opt/chromium.org/chromium/sgclaw

\4

Step 3: M# SuperRPA (C++)

cd /home/zyl/projects/superRpa/src
gn gen out/Default
autoninja -j 24 -C out/Default chrome

[
| chrome (Chromium FEF)

\4

Step 4: ME agent-vue (Biim)

cd /home/zyl/projects/superRpa/agent-vue
npm install && npm run build:production

I
| dist/ (HTML + CSS + JS)

v

Step 5: ESRERIWE] Side Panel HIEBFR

cp -r agent-vue/dist/* \
src/chrome/browser/resources/superrpa/panels/
apps/agent/

B IR RIZ ( ):

2026-03-03
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-euo pipefail

SGCLAW DIR="/home/zyl/projects/sgClaw"
SUPERRPA DIR="/home/zyl/projects/superRpa"
TARGET="x86 64-unknown-linux-musl"

"=== [1/4] Building sgclaw (Rust) ==="
"$SGCLAW_DIR"
cargo build --release --target "S$STARGET"
strip "target/STARGET/release/sgclaw"

w

"=== [2/4] Running sgclaw tests ==="
cargo --release —--target "STARGET"

"=== [3/4] Building SuperRPA (C++) ==="
"$SUPERRPA_DIR/SIC"
autoninja -j 24 -C out/Default chrome

"=== [4/4] Building agent-vue ==="
"SSUPERRPA DIR/agent-vue"

npm run build:production

"=== Build complete ==="

2026-03-03

Binary size: $(du -h target/$TARGET/release/sgclaw | cut -f1)"

3. KFIEIE

3.1 Rust #&#i (Cargo.toml)

& 7 S T
Agent Runtime: ReAct {&37,
latest J } ‘ =
Tool/Provider trait
ltest MCP Client: ZE3&5MEB MCP Server JREXT  features: client, transport-

A

stdio

1.x S BITH: EHEIF, 1/0, ERYEE

features: full

1.X FHMEHESE: derive 7=

features: derive

1.X JSON RS pipe thiSGHE

=
=

0.31+ SQLite 77fi#: KHAIEIZ, Skill &7F

features: bundled (R#R
SQLite)

0.12 HMAC JE EIAIERS: pipe HEE R S
0.10 SHA-256 I§%5: it & hmac {£ )
0.1 gL BE: span, event, FERIBER )

/
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ki hRE  RE Ak

2026-03-03

0.3 HE#H: JSON 183K, X4 /stderr Hith features: json

4.x I ITEEEN: LB XM RE, HEZRS)  features: derive

1.X FHIRFEBITEN: BENX Error enum &
1.X EIR L TR E IR0 2 &
1F6 £ TE SR B
. R ERZAITH, MR ESWE
o KEEFTIET Frpfhk, R CQRIIEEH
. £ feature, MR SQLite JRIBZRIF, BRAKEREER

3.2 C++ K

sgClaw B9 C++ ZBXEA Chromium EBEREME, THLSE =K

i GN B2 A&

base

#4712 (SequencedTaskRunner), [E]3 (OnceCallback), HiZE

IE (LaunchProcess), X440 (FileDescriptorWatcher)

content BrowserContext, WebContents 32 B &

Z&E5I\ Mojo IPC - sgClaw EFEIRER STDIO Pipe i#fZ. Side Panel Ul @i BB
Mojo EORZEBEMS, ZIEZEOETE SuperRPA HISEH, {XEFHIE 2 4 handler method,

3.3 Bk
THriE npm #&#fle SgClawControl.vue {#F8 agent-vue BB B ARE:

ki s 25

2.6.14 LHFHELR

2.15.14 Ul £A{%/% (Button, Input, Message)

3.6.2 IRESEIE (Agent BITIRE)

1.9.0 HTTP &K (#01FE 5 local_service &)

4. 1805 %%

4.1 Linux .deb 762

SuperRPA 1L BREXLFEEAELE V10 SP1, sgClaw BI=YIEREIMEITERET,
L .deb BL5H ( ):



L4- TR SEpEHFNE. md 2026-03-03

DEBIAN/
I— control # BIREUE (RRAE. K\ #EiR)
L— postinst # BREBEMA (chmod +x)

opt/chromium.org/chromium/

(#7181 AI Agent 5|Z
(F8) HREERR

sgclaw

— chrome Chromium F¥ ¥ F (~1.6 GB)
|— superrpa-chromium BT (wrapper)

— node/ Node.js 1G{THY

— local service/ A HTTP ARSS

— locales/ s

— *.pak B

-

sgclaw-skills/

H FH= H H H H H H H

F— builtin/ A E X EERA
L — registry.json FReEEER
usr/bin/
L— superrpa-chromium  RBLBENNEE
4.1.1 {8 repack-with-service.sh
TmAE 3% sgclaw RIS E:
# ——— ¥t¥: Install sgclaw binary ---

echo "[N/N] Installing sgclaw AI Agent..."

SGCLAW BIN="/home/zyl/projects/sgClaw/target/x86 64-unknown-linux-
musl/release/sgclaw"

SGCLAW SKILLS="/home/zyl/projects/sgClaw/skills"

if [ -f "S$SGCLAW BIN" ]; then
cp "$SGCLAW BIN" "SCHROMIUM DIR/sgclaw"
chmod +x "$CHROMIUM DIR/sgclaw"

echo " sgclaw binary: $CHROMIUM DIR/sgclaw ($(du -h "$SGCLAW BIN" |
cut —-f1))"
fi
if [ -d "SSGCLAwisKILLS" 1; then
mkdir -p "$CHROMIUM DIR/sgclaw-skills"
cp -r "$SGCLAW SKILLS/"* "SCHROMIUM DIR/sgclaw-skills/"
echo " sgclaw skills: $SCHROMIUM DIR/sgclaw-skills/"
fi

4.1.2 postinst &%

#!/bin/bash
set -e

CHROMIUM DIR=/opt/chromium.org/chromium

+ EBNRIRE
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chmod +x "S$SCHROMIUM DIR/node/bin/node" 2>/dev/null || true
chmod +x "SCHROMIUM DIR/superrpa-chromium" 2>/dev/null || true

# FME: sgclaw PR

chmod +x "SCHROMIUM DIR/sgclaw" 2>/dev/null || true

echo "SuperRPA Chromium with LocalService installed successfully"
4.1.3 BRI

HaEl .deb BIK/N: ~447 MB (& Node.js local service)

sgclaw il : + ~8.8 MB

sgclaw-skills/: + ~0.2 MB (JSON + JS FRBERIZA)

Mit# . deb BLK/N: ~456 MB (1&h0£9 29)

4.2 Windows &&8

Windows ixHY sgclaw.exe IHETE SuperRPA %28 L EBFT:

C:\Program Files\SuperRPA Chromium\
— chrome.exe

sgclaw.exe # [#FTIE] ~9 MB
- $718
— sgclaw-skills\ # [FE) BEEER
| I— builtin\
| L — registry.json
L_ o o o
RREFENER:

o 7£ NSIS/Inno Setup BIZFR#ETIE sgclaw.exe F sgclaw-skills/ BYSZf4E4E I IR
o EEIMARSTARMEMIRIN - sgclaw H chrome.exe IZFF[ N
o ENEBT—FHMIBR sgclaw FEXRXHFN SQLite FiERE

4.3 HF R

4.3.1 sgclaw Zi#HIFH4R%

sgclaw ZHBERB RS (BITRRSERES, HFARSESQLte §) , ARRBAHEERES:

# {2LIF Agent (WNRIEEIETT, B SgClawProcessHost::Stop () Fehk)
# BT

cp sgclaw new /opt/chromium.org/chromium/sgclaw

chmod +x /opt/chromium.org/chromium/sgclaw

# FREAPRE (B BINEFARA

2026-03-03
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4.3.2 Skills B EEEHT
REEN I EFH:
BInRiz:
1. FEHHFI registry.json (BBNMREER) sHA-256 MEF)
2. WEEARM registry.json, iRAITERIFREEN G
3. NFHTLEN .js X
4. RIEEINXHR sHA-256 ¥R
5. EFER (BEARRXHE -> rename)
4.3.3 BUREET®

SQLite #IEEMER schema A EIE:

-- RE user version pragma 103k schema HRZA
PRAGMA user version; -- REIHFIRAS

-- sgclaw BHINEEFHNITIERS

-- migration 001.sql: ¥]45 schema
-- migration 002.sql: FEBZ5|

-- migration 003.sql: FMER

ERBFLN:

. METFED: HAR sgclaw AI3EEY | AR SRR
o BhTrE: BB user_version, XTI A RITIEHIZ
o B TRIEHEN XHH

2026-03-03

5. Mt kB

5.1 MAEF 15

sgclawfunittests| PipelListener / MAC Check

|

| E2E BRWEIIL | L&, RUTBAFZSR
| (mock LLM) | HRREHEIRE] A

| |

| O

| Pipe MHNEERL | HE3X sgclaw #iE

| i | WIE pipe BIEIEMM
| |

| |

| c++ BTk | SgClawProcessHost

|

|

|

|
|
|
/
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| Rust BTd | K8, BERLNEE
| cargo test | mock LLM + mock pipe
|

M EL B4 S

Rust BITER: ~70% (IRIR. fRE. ATEE)
C++ BITh: ~15% (HIZEIE. WNAENT)
Pipe WMYERMIR: ~10% (B SL#IZ EEE)
E2E IOUCTHR: ~5% (HEIMHHE, mock LLM {RIERIEE)

5.2 Rust Bl

5.2.1 Agent Runtime i

# BITEEE Rust MHR
cargo

# BITHRERRMI

cargo agent::runtime
cargo agent::critic
MK A:

o ReAct f&¥: mock LLM ;R [BIEEHitH, I8IE think -> act -> observe ¥
o Circuit Breaker: {2{IELSKRN, AR R ShE
o BRASHPRE: IOIEBY 50 FBmHALE

// MXRF: Circuit Breaker TEELE 10 REMEHA

async fn test circuit breaker triggers after threshold() {
let mut breaker = CircuitBreaker::new(10);
for in .. {

breaker.record failure();

(breaker.is open());

5.2.2 BrowserPipeTool iz
MXAE:

o B FEHI{k: Rust struct -> JSON Line t& T IE#
o MRz RRFEHME: JSON Line -> Rust struct fi# 4 IER
o K& action 3548 IEMESEWIERIEL
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e HMACZZ: EREMSKRI—

cargo pipe::protocol
cargo pipe: :browser tool

5.2.3 MAC Policy flliZ
MR

o HBRBERE: A/ 1EH / BACRTITED
o Action A& & /1M action 3&1Y, eval/executeJsinPage 1B
o FTHRZE: BRINELFE

cargo security::mac_policy

5.2.4 Memory X
MiXAE:

« FEHPICIZ Ring Buffer: =@ MY IEM/AARIBEE
o HBIZIZ SQLite: CRUD #21E, schema iI#, H A IZE %L
. AEEE BAUEITEERYE

cargo memory::short term

cargo memory: :long term

5.3 C++ Bl

Hrig target, &£ 3 SuperRPA B MR AR,

# M

autoninja -j 24 -C out/Default sgclaw unittests
# BT

./out/Default/sgclaw unittests

5.3.1 SgClawProcessHost JUli®

iz A -

- start () EZHEIFENRINEHNFiERE

- start () EITHBIAFERREIHEIR

- start () EEIRERARECIESNH#IE (Singleton {RIE)

/
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- stop() %i% shutdown #LEEHEH

- stop() HBEEEE] kill

- onProcessCrash() iCRERRBEE, AEHMER
L iR R RIEIE 72

5.3.2 PipeListener i

ML A -

- IEWRETETT Json JHER

- ERRIS1TIELEIESE (JSON Line i)

- E4EE 1 uB BIEE (BARTE Dos)

- E43E gson A8URYTT

- EEMARMA onPipeDisconnected [B]if
L sequence id ELFFAREAEE

5.3.3 MAC Whitelist Check i

iz A 1 -

- A1F5I|_AM action (click, type, navigate) BT
- ZEIEPIRR) action (eval, executeJsInPage) #HiE4E
- expected domain 53gillEI®E LA BT

- expected domain SHFIEIHE AL IEL

- EZRE: E—IHEE 10 R/FEIES

L rules. json DNER LGB ERIAIELEFR B

5.4 Pipe MY EEREMIE

SRR BEIESER sgclaw #12, @I pipe KX LHIIEMN, {IF Sk

# 11T Rust EMMIX (FEEEWE sgclaw)
cargo test --test integration

5.4.1 WikiHFTR

Pipe HMMEERLMIXZeH |

Test Harness (Rust)

2. spawn sgclaw FiH#iE | |
3. &IX handshake init jHE | |

I
|
I 1. €I pipe pair | |
|
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mock LLM REIEE action 3l | |

| | 4. WIE init ack MARZ | |
| | 5. %X command HE | |
| | 6. WIE response IBAFIRE | |

| | 7. &iX shutdown | |
| | 8. WIFSHRESIRN | |
| | |
| | sgclaw {#F mock LLM (--1llm-mock #Ri&) | |
||

|

| |

|

Mzt A A:

« Handshake F{Ih: init -> init_ack, AR 2<ICER
 Handshake ARZSARICHAE: sgclaw IR[EIFEIRFFIRH

o #3917 command -> response, I3 seq ILAD

o HIRAIE: ZIXAETFRIRAY JSON, 83 error response
o BEWFH: XA BiR, iE sgclaw IBHES 0

o KHEIES: K% >1MBREE, BWiIIRER

5.5 E2E WG

E2E MR BETENAF 7= MX%EEE5 Agent EMESHITTRA. A mock LLM BfRIAATEE. FTsh
BB

5.5.1 MIXTFHE

£2E RIS |

SuperRPA Chrome (headless B=) |
I— SgClawProcessHost B sgclaw |
- sgclaw fMA mock LLM (BEIEHT) |
L B#r0iE: A test HTTP server (ETE HTML) |

BHAEHE - |
BFi#AN -> Agent B -> 4%RX action -> Pipe f&# |
-> MAC 4§ -> CommandRouter fT -> T1HE DOM L F |
-> MOMZIR[E] -> Agent observe -> {ESFEA |

5.5.2 Rz
R BRI AT Ll Gy 3
BXRaF "AERIEH" Agent &% click action RS T A disabled
REEE "EHAPRBERA admin"  Agent &K type action input.value === "admin"

/
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77} BR8N BT R Ll Gy

TESHM  HTAEHTIRIE" Agent 45§ navigate action  URL & Bt
EEE "5 evil.com” MAC fE4E, Agent IREFKRW  RRLESM
KAtk EELR 10 TR action Circuit Breaker $T7F Agent BzpfFLE

5.6 MiiETTCE

# === Rust 22l ===

cd /home/zyl/projects/sgClaw

cargo test # BITMiR + SR

cargo test --release # Release HRIVMIRX (BMGESEF)
# === Cc++ EEMR ===

cd /home/zyl/projects/superRpa/src
autoninja -j 24 -C out/Default sgclaw unittests
./out/Default/sgclaw unittests

$ === B8 Superrpa Wif (EIFWIE) ===
autoninja -j 24 -C out/Default superrpa unittests
./out/Default/superrpa unittests # 14 test files

autoninja -j 24 -C out/Default superrpa ai unittests
./out/Default/superrpa ai unittests # 3 test files

# === RKEBRENE ===

cargo clippy -- -D warnings # Rust lint

cargo fmt -- --check # Rust B KE

cd /home/zyl/projects/superRpa/src && git cl format # C++ I

6. F A IREE
6.1 Rust FF&RIF1E
6.1.1 BhliRE

# &R Rust LEHHE (stable channel)
curl --proto '=https' --tlsvl.2 -sSf https://sh.rustup.rs | sh

source ~/.cargo/env

# IIEEIR
rustc —--version # THHA: rustc 1.7x.x (stable)
cargo --version # FHA: cargo 1.7x.x
# TRmEBIR
rustup target add x86_ 64-unknown-linux-musl # Linux BRSEHE
rustup target add x86 64-pc-windows-msvc # Windows R XZRiF (B]iE)

/
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# BX musl THEE (Linux BRESBEEMKE)
sudo apt update && sudo apt install -y musl-tools

t BRARTEHE

rustup component add clippy # Lint TH

rustup component add rustfmt + BIVEITHR
6.1.2 MERESB R

# EPEINE

git clone <repo-url> /home/zyl/projects/sgClaw
cd /home/zyl/projects/sgClaw

# FARWE (BRFEFTEKS , 2 2-5 7%

cargo build

# BT
cargo test

# BITRERE
cargo clippy -- -D warnings

# BV

cargo fmt

6.1.3 FRENET

sgclaw 3&@:id STDIO S5R%E28@I5, FRIFITEEALRIRHEM pipe A

# HN—: EEiafT, FMA JSON Line

cargo run

# ELFmPWMA (B Browser &R init JHB):

{"type":"init","version":"1.0","hmac key":"dev-test-key"}

# AR EAXEFERBA

cargo run < tests/fixtures/sample session.jsonl

# ARN=: (M echo + pipe

echo '"{"type":"init","version":"1.0"}' | cargo run

6.2 C++ FRIFIE

C++ FFR A E B SuperRPA FFAIFIE, LAT{RIE depot_tools 1 Chromium JERS B 74,



L4- TR SEpEHFNE. md 2026-03-03

# WA\ depot tools £ PATH F
which gn # /path/to/depot tools/gn
which autoninja # /path/to/depot tools/autoninja

# Chromium ;ERSHER
ls /home/zyl/projects/superRpa/src/chrome/browser/superrpa/
# FNHAEZR|: BUILD.gn, ai/, cdp/, router/, session/, zombie/,

# M8 sgclaw NFE , ENMEMMERE
cd /home/zyl/projects/superRpa/src
gn gen out/Default

# EEREF (NEIEFTENXH)

autoninja -j 24 -C out/Default chrome

+ PWIFFIEIT sgclaw BTN
autoninja -j 24 -C out/Default sgclaw unittests
./out/Default/sgclaw unittests

6.3 BEXE A

6.3.1 sgclaw M I7iFK (Rust M)

# A RrRUST LOG IZHIEHELKS!
RUST LOG=debug cargo run 2>sgclaw-debug.log

# A 11db =X gdb iAid
cargo build
11db target/debug/sgclaw

# VS Code B (FBE CodeLLDB ¥ R)

=

# launch.json EEEN 6.4 T

6.3.2 FREANZEUN 2R AR (C++ M)

145 oo

# JB5f) SuperRPA F5IES
cd /home/zyl/projects/superRpa/src
./out/Default/chrome --no-sandbox

# ERH—BIREK sgclaw FiHIE PID
pgrep -a sgclaw

# fEA gdb N
gdb -p <sgclaw pid>

# BX{EFA gdb FIH0ZE] chrome Fi#iZ , 7 sgclaw HXNIBIRETIS
gdb -p <chrome pid>
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(gdb) break SgClawProcessHost::Start
(gdb) continue

6.3.3 HEEE

# sgclaw Rust HE (GaHZE stderr, AT pipe BEIE)
+ HER: JSON (tracing-subscriber json feature)
RUST LOG=sgclaw=debug ./sgclaw 2>agent.log

# ENEFRE
tail -f agent.log | python3 -m json.tool

# Chrome HE (& SgClawProcessHost HE)
./out/Default/chrome --no-sandbox --enable-logging --v=1 2>&l1 | grep -i
sgclaw

6.4 IDE EicE&

6.4.1 VS Code + rust-analyzer (&%)

"rust-analyzer.cargo.target": "x86 64-unknown-linux-musl",
"rust-analyzer.check.command": "clippy",
"rust-analyzer.check.extraArgs": ["--", "-D", "warnings"],
"rust-analyzer.inlayHints.typeHints.enable": true,
"rust-analyzer.inlayHints.parameterHints.enable": true,
"[rust]": {

"editor.formatOnSave": true,

"editor.defaultFormatter": "rust-lang.rust-analyzer"

(AL E):

"version": "0.2.0",
"configurations": [
{

"type": "1lldb",

"request": "launch",

"name": "Debug sgclaw",

"cargo": {

"args": ["build", "--bin=sgclaw"]

by
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"args": [1,
"env": |
"RUST LOG": "debug"
}y
"stdio": [ , , ]
}y
{
"type": "11db",
"request": "launch",
"name": "Debug unit tests",
"cargo": {
"args": ["test", "--no-run"]
}
}
]
}
HEYT R
. — Rust BE % HF
. - LLDB 7@ 28
. ~-TOMLiBEES=
. -- Cargo.toml K #i kR A He

6.4.2 CLion + Rust ¥&fF

ClLion [RAESZ#F Rust GBI EHEH). T BPElIRBImE,
KEACE:

« File -> Settings -> Languages -> Rust -> Cargo target:

« Run Configuration -> Cargo Command: 3% 14

 External Tool: AJERE NREFREIET

2026-03-03

7. CEBRESE

7.1 Rust #5E

7.1.1 B
£/ F— e, EBEXH
edition = "2021"

max width =

tab spaces =

use field init shorthand =
use try shorthand =



L4- TS M SEREHRFMNE. md 2026-03-03

PATHS:

# BV ENRD

cargo fmt

# BRI (c1 PRER)

cargo fmt -- --check
7.1.2 Lint
£/ HITERES DM, CPHLL WR3E1T (warnings Bl error):
cargo clippy -- -D warnings
7.1.3 HRYE
TR R AN
-

TE /RKE  snake_case ,
/

p=4
A /Trait  CamelCase ,

BE SCREAMING_SNAKE_CASE ,

&R snake_case ,

XHZ snake_case ,

7.1.4 iz
o FEZRFEEIR: R EXBKXH Error enum
o NARFIERE: FH B AR EE
o Bb / HIMAEIEMR B (clippy FLM)

// IERf: EXBEFFHIRZER

pub enum PipeError {

MessageTooLarge { size: , max: b
InvalidJson ( serde json::Error),
Disconnected,

}

// 1ERR: fEA » &5
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fn read message (reader: &mut BufReader<Stdin>) ->
anyhow: : <PipeMessage> {
let line = reader.read line()?;
let msg: PipeMessage = serde json::from str(&line)?;
(msg)
}
7.1.5 B&
fER HESR, RMEM L BTN RERIEER:

use tracing::{info, warn, error, debug, instrument};

async fn handle message (&self, msg: PipeMessage) ->
info! (action = %msg.action, "processing command") ;
//
if let (e) = result {
error! (error = %e, "command failed");

7.2 C++ FUSE (HELE SuperRPA)

HELE Chromium / SuperRPA TG 4w XI4&:

Fmy e

Yais 2 B8

e CamelCase (ZRY), lower_case (T &), kCamelCase (B &)

KX S, €8 i)

Bretast e, BT3IRIH R

SiERe GRTE , BEG EIE{ER

- San e (BAE clang-format)

# &L c++ KB
/home/zyl/projects/superRpa/src
git cl format

7.3 Git #1538

7.3.1 DR

<Response> {

2026-03-03
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main (fRIPHDZ, IRETEE)

feature/sgclaw-pipe-protocol

and aod
[aYsaYay

feature/sgclaw—-mac-check

fix/sgclaw-crash-on-large-msg

[ TTT
WS g

3 b

S

oo 3 oo
SB OR aB
Kt Mt Xt Xt

release/v1.0.0

FUm:

AXRMRIP, B PR EGH
o THEED M B2, SEREEHE
o BRI

« type: feature, fix, refactor, test, docs

7.3.2 Commit Message &3

=

A Conventional Commits #3E:

<type> (<scope>): <subject>
<body>

<footer>

ity

. . FTHEE

. :Bug f8&

. (B (FeRZEITA)
S5

. =

/TR

i

feat (pipe) : implement JSON Line protocol encoder/decoder
Add PipeMessage struct with serde serialization.
Support command, response, event message types.

Maximum message size: 1 MB.

Refs: #42

7.3.3 Code Review 12
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F&&E HE
|
- B2 feature A% |
- ®ERBE + Wik |
- cargo test @il |
- cargo clippy @it |
I cargo fmt --check Bt |
I €l# pr — |

- squash & Merge ——|
|

7.4 XHSHE

7.4.1 FXEE3CRY

/7 PRGN HRRIRAVERSR, RTRERAERSG .

/]!

[/t 4 Al
[/}

//! " rust

//! let tool = BrowserPipeTool:

//! tool.execute (Action::Click

/7!

/// BAFF APT XAH: HEAREREEIIER.
/17

/// # Arguments
/17
/// * “msg’ - {HFRIEM pipe JHE
/17
/// # Errors
///
/// iRME “PipeError::Disconnected’ HEIEDMH,
pub async fn send(&mut self, msg: &PipeMessage) -> Result<(),
//
}
WU
- FiE item MB XAERE
o BMERB aik=] REIRR TS

- ERZEENESER

:new (writer) ;

{ selector: "#btn".into ()

S8, REEMERE .

TRERREE A4, Ik EHtA”

}) cawait?;

2026-03-03

PipeError> {
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7.4.2 CHANGELOG ##R

# Changelog
## [Unreleased]

### Added
- Pipe protocol JSON Line encoder/decoder

- BrowserPipeTool with click, type, navigate actions

### Fixed
- Circuit Breaker not resetting after cooldown period

## [0.1.0] - 2026-03-03

### Added
- Initial project structure
- Agent Runtime based on ZeroClaw

8. ZRERTH
8.1 BiRIfiE

R s BIERSE BHER
F&RRIR AEAF&IER Ubuntu 22.04 / $RIAIEERE V10 16 GB RAM, SSD
MR Cl + &N FRIATRARS V10 SP1 8 GB RAM
Cug? i RAEE ERIATREMES V10 SP1 (x86_64) 8 GB RAM
Windows I F& + B39EF  Windows 10/ 11 8 GB RAM
8.2 £ EfER RGN
/opt/chromium.org/chromium/ # SuperRPA THRIEBR
I— chrome # Chromium FFEF (~1.6 GB)
|— superrpa-chromium + Bl (B watchdog)
I— sgclaw # [¥%] AT Agent 5|Z (~8.8 MB)
— sgclaw-skills/ # [F8) HERR
| | builtin/ # RESREE
| | — oa-approval.js # on EEHLIRIE
| | L — finance-report.js + IBREREH
| L — registry.json # FRBEBE + SHA-256 ¥R
— node/ # Node.js BfTHY
| L— bin/node
— local service/ # Ay vTTP AR
| F—— bin/www

| L— routes/



— local service

| (LM apT @A) |
| |
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— locales/ + EfrMtiESE
F— resources.pak # Chromium iR
— *.pak # HAthZFFE
L— *.so0 ¥ HEE
3 B TR #HAEHRFH
superrpa-chromium (wrapper script, PID 1)
F—— watchdog (background, PID 2)
| L— node local service (PID 3)
| L— W07 127.0.0.1:9527
L— chrome --no-sandbox (foreground, PID 4)
— GPU Process (PID 5)
F—— Network Service (PID 6)
I— Renderer: BI&MREDI (PID 7, 8, ...)
F—— Renderer: Side Panel (PID 9)
F—— Renderer: Zombie Pages (PID 10, 11, ...)
L— sgclaw (PID 12, ¥XFEREHN ¥ [FRIE)
F— stdin <— chrome pipe Bif
F—— stdout —> chrome pipe {E4T
|— stderr — BEXH / EF
F—— tokio runtime (async)
| — pipe reader task
| — pipe writer task
| F—— agent runtime task
| L— LLM HTTP client task
L— sorite (X 1/0)
L— ~/.sgclaw/memory.db
8.4 M&HFH
[
| A S TAEd
| ({RAE4EE vio sp1, 8 GB)
| | SLDLO | |
| | chrome (Browser) | «—Pipe—»| sgclaw (Agent) |
| | HIEANE | |
| | port 9527 (loopback) | | HTTPS out :
| | |

2026-03-03
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| BTTPS
v

[

| WHER%E web TIE |
| (ERP, OA, HR...) |
|

v

LLM API BR%S |

- OpenAI API |
L A 0llama |

(127.0.0.1:11434) |

|
|
|
| | claude aPI |
|
|
|
| |

487 1R] 35t R :

sgclaw {XE ik HTTPS Z&E#E (LLM API)

sgclaw AEEITEMIRO (EMLZ T E)

local_service {X Y0 127.0.0.1:9527 (loopback, F39MNEEE)
chrome 5 sgclaw Z8)i@3 STDIO Pipe 1&(5 (REZZMLR)
3 Ollama ZPERY, LLM JEWIE loopback, FooMmk#i

8.5 #IEER

sgclaw A EIEFRERFEERT:

~/.sgclaw/
I— memory.db
|—— memory.db.bak. {timestamp}

I— config.toml
L— logs/

sgclaw HBEER
soLite KHAICIZEIERE
TREIEmMNEN
RAPERE (Flik)
HER (FNiE)

H= S = H e

L— sgclaw-YYYY-MM-DD.log

HEEREERETREHDEE, NRIREN (IR EIAIE),

2026-03-03

9. CI/CD Kk

9.1 Rust Cl (sgClaw B [%)

sgClaw CI Pipeline
/
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& : push to main / PR Bl

|

|

|

| [ ] [ ] [ 1
| | Check | | Test | | Build |
| || || |
| | clippy | | cargo | | release |
| | fmt | | test | | linux |
| | audit | | (a11) | | musl |
| | : | | I | | : |
| | I |

| : 7 : |

| | 2EREE |

| v v

| [ ] [ ]
| | PR F]JEH | | Artifact |
| | | =i |
| | | |

|

GitHub Actions BB E &

# .github/workflows/ci.yml
name: CI

on:
push:
branches: [main]
pull request:

jobs:
check:
runs-on: ubuntu-latest
steps:
- uses: actions/checkout@v4
- uses: dtolnay/rust-toolchain@stable
with:

targets: x86 64-unknown-linux-musl

components: clippy, rustfmt
- run: cargo fmt -- --check

- run: cargo clippy -- -D warnings

test:
runs-on: ubuntu-latest
Ssteps:
- uses: actions/checkout@v4
- uses: dtolnay/rust-toolchain@stable
— run: cargo test

build:
runs-on: ubuntu-latest

needs: [check, test]

2026-03-03
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steps:

uses: actions/checkout@vi4
uses: dtolnay/rust-toolchain@stable
with:
targets: x86 64-unknown-linux-musl
run: sudo apt install -y musl-tools
run: cargo build --release --target x86 64-unknown-linux-musl
run: strip target/x86 64-unknown-linux-musl/release/sgclaw
uses: actions/upload-artifact@v4
with:
name: sgclaw-linux

path: target/x86 64-unknown-linux-musl/release/sgclaw

9.2 C++ Cl (SuperRPA B%)

C++ Cl &% Ch

romium IR, BEEET BMERSSE EHT

# CcI A (EMERSSELIEIT)
cd /home/zyl/projects/superRpa/src

# IEERmIF

autoninj

a -j 24 -C out/Default chrome

# BITETE SuperRPA Mid (SFIEAY sgclaw M)

./out/De
./out/De
./out/De

fault/superrpa unittests
fault/superrpa ai unittests
fault/sgclaw unittests

# BIVLRE

git cl £

9.3 Rtz

ormat —--diff

WRA &= iRz -

1. lRASEHR
F— sgClaw: Cargo.toml version

|- CHANGELOG.md: FhRAIZR
L 8% Git tag: v0.1.0

2. HEFY)
- Linux: cargo build --release --target x86 64-unknown-linux-musl
F— Windows: cargo build --release --target x86 64-pc-windows-msvc
L I84E: file, size, strip

3. &3

SuperRPA

2026-03-03

- &%l sgclaw % repack work/extract YYYYMMDD/opt/chromium.org/chromium/
- &%l sgclaw-skills/ EIFBXR

|- 1BfT repack-with-service.sh
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L &R§ .deb: superrpa-chromium-1.0.0-kylin-v10-YYYYMMDD-with-
service.deb
4. BIF
I TESRAIREEEE vio EEWER .deb
}— Bohisigs, FTH side Panel
}— =i (/B8 Agent], WIEFHIZREDN
- MITEIEES, WIE pipe BE
L I8 .deb BR/NEFHIEEA
5. &
- L£ff .deb BIAEMHRATFEE
L s@%nmst ZRA
10. B RS HPEHE
10.1 ¥ )R
i)l [RE RRFR
K% musl TEHE
MR AL crates.io i ECE %
R B :
fRH T EtE ey & -
rusqglite 4miFLK SQLite C fUFB4miFimId  WRFEER
?E?Etl sz EeHN O O A =
BUILD.gn B&{ZE41R & XHBEFE
strip BT A (>15 MB) ';;O Foptlevel R o RE
=
10.2 IZ1TEYA]R
i) HEASN fRRFR
sgclaw BN ENRY &EE stderr HIHHBE FoZ handshake #80%, EREXHRIZ
pipe HE ML EFEHE 1T ISONER. sequence_id BHELE:
MAC B & EIR(E BEE CG++MIEZE E rules.json IHEZ AR BEE
LLM JA ALK EMLEIEIZF APl key ffaik LLM API endpoint BJiA
Circuit Breaker fifik EE Agent BE DIESEMIRR, FJEERERTELEE
SQLite #IEERIE KEEEEZ 1 sgclaw 5l #1R Singleton HlHIAERK

10.3 Cargo RRECE (ERMLEK)
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2026-03-03
# ~/.cargo/config.toml
[source.crates-10]
replace-with = "ustc"

[source.ustc]

registry = "sparset+https://mirrors.ustc.edu.cn/crates.io-index/"

XIEER, X1 sgClaw L4 RTEEYZZ, BECELN. WERZ. RKHEE. 1TEXH. Witk
B&. FXRIFE. REBHGE. BFEHFNS CI/CD Fite. WBELEIRIFHZR sgClaw FFLEF o



