1257 )L° Gaudi® 2 Al 7O0tE5L—59—&1>5)L° Xeon®
oty —=2EHALEIXLIEOBSVWIVYI—TS51X
RAG 7 TUT—avigE

CDEEE (&, Hugging Face* Y 1 F TR TN TL B Building Cost-Efficient Enterprise RAG
applications with Intel Gaudi 2 and Intel Xeon %, Hugging Face* MFAJEYD iSUS TEIERLI=HARES
ZRTI RBNIIEFHSINBITEUDNHDET RN EFRNOR BN ELRERIFREX2BEL TS,

RAG (Retrieval-Augmented Generation) [, AT —H A L7 ICREFSNTL\IEEDE ORFOANE %
BDIAAT, KIRESEET I (LLM) ICKBDTFRALEFZERILLET N TA—T VA BE. tFa1UF1—
ETSANY—DOBEICHLINTG VY AZEBICIE, FL—ZV T RICEEZFETILAZB LIZIEI SHE/D
F—AEDHMIBDENRARTT,

Zm7 0O Tlx, OPEA (Open Platform for Enterprise Al) (3238) O—EpEL T, 1V TFILHRELTVS
RAG 77U —2avoRREET TOMDOZIEICDOVWTIHBALE T Fe, EED RAG 1—XRT —XA%ELT,
AVFIL® Gaudi® 2 Al 7S L—59—14VFIL® Xeon® 7OV —NIVI—TFSA X INTA—T
A ANIEICE ESEBEEICOVTHIRBELET,

XL sIC

FFICABRIC, FT/N—FROI TP \DT7 I RAZEBLELL DMV TIL° Gaudi® 2 Al 7 IS L—5—(F,
T=IEVI—ETTORTTA—TS—ZVIDRL—ZV T EHmEMET DL DICHRETSNTED,
A7V TROY/IN\—0Z Tk (IDC) (REDA VT ILe Tiber™ AROYV/I\— U5 TR) BLOAVTLEXR
ERTHATEXTLIDCIF, 1VFTIL° Gaudi® 2 Al 7OEIL—5—%EWRDDIHOEELZHIETT,

[R&EE:]
IB7E IDC IZFRBDT7 LIV REFEEZIFFIFTLEEA,

BRIV T IV Tiber™ FAROY/\—2057J RTl&, Enterprise ELA 7SV OFBE R IFIC
4>F)L® Gaudi® 2 Al 7OESL—59—\OF7 I AEFEZBFTIRELTLET,

A7V Tiber™ FROY/\— T3 FOFBICDOVTIE U TOY A FESRLTIESL,

https://www.xlsoft.com/jp/products/intel/devcloud/index.html
e Enterprise ELA 7S VDR
https://www.xlsoft.com/jp/products/intel/devcloud/services.html


https://huggingface.co/blog/cost-efficient-rag-applications-with-intel
https://huggingface.co/blog/cost-efficient-rag-applications-with-intel
https://opea.dev/
https://www.intel.co.jp/content/www/jp/ja/products/details/processors/ai-accelerators/gaudi2.html
https://www.xlsoft.com/jp/products/intel/devcloud/index.html
https://www.xlsoft.com/jp/products/intel/devcloud/index.html
https://www.xlsoft.com/jp/products/intel/devcloud/services.html

PV =3 VORBEICIE LM ZFRLE Al 77U =23V OEREBRIEITDIA—T V-7
L—ALD—20 LangChain* #FRALET . T/ FTL—R=ZAODVYUa1—73VICKD BEEBITHAI A
BHRAH NI T—=IR=R BLV LLM ZEHLT RAG 7 U -3V = BETEIFT . FM(F,
LangChain* MRF XV FESRBLTKESV AV TIVF BREENIVFTILOTSY S TA—LTER Al
T IVT =3V ENERRLT FO1TESDLSIC LangChain* ICEBORELZRTLTVET,

LangChain* M rag-redis T~ 7L — BAAl/bge-base-en-v1.5 (%58) IBHIAHET IV, T 7AIL DX
I RIL-FT—IR—REL T Redis #FARALT RAG 7 U —aVEERLET O RORIE. ELANILOT —
FFOFv—%RLTUVET,

Enterprise Data Retrieval Augmented Generation (RAG) enhanced GenAl Reference Solution
@ I .
v |
*  Documents User Query Post-Processing &
+ PDFs Response
+  Weblinks
[
h =| -
R aaaTsE) meta-llama/LlamaGuard-7b ]
»| Embedding Model Guardrails
E :

ingest/ Data ’ — | itelneurarcharrbvas ) e
Processing Retrieval/Rank LLHHIpf_Fanca gzﬁ.?;?ngr?;:d
L 4 i
(| model and sub-sys |
Vector Database | Intel Gaudi-2 ‘
»| Prompt Engineering | ‘
Intel Xeon (GNR)

BHRAHETIVIE, AT IL° Xeon® 7Oty — (BFKEI—F Granite Rapids, B§#1 GNR) ETEfTaN
FI.GNR 7—FFI0Fv—IX /\ADF7 - NTA—TVABEROD—oO—RENBAIVE2—FT0T-D—
J0—FOMFABEIRA R (TCO) ZHR/NNCITBLSICERBILSNTLETGNR IFFEE, 17T IL° AMX-FP16
ety bHYR—FLTWVBEH Al T—OO0—-RMNRETD/NTA—T VAN 2~3 EE ELFET,

LLM [E1>F)L® Gaudi® 2 Al 7Ot&5 L —5—ETEITEINET Hugging Face* €5 )LICEALTIZ,
Hugging Face* Transformers (%58) &0 Diffusers (58) 517 ZU—& 17 )L° Gaudi® 2 Al 70+
SL—S—RD1VH—TzARELT Optimum Habana 54 75U— (&) #FRLEFT.COF1T5
U=, SESFRI TV ARNI =L BIRIDY VT INA—RREERINFN—RRETETILDFHHAFH,
FL——V 0 WREBZICTDV-ILERMLET,

LangChain* ERIBAMNER Y 7V FTE S Dockerfile (58) NERINTLVET ,Docker* IV F
FEEE L5, Docker* BIBRNTARY ~L-TF—HIR—X RAG /\1FS4~ LangChain* 7 FUs—/3>
OWBETEET, FHEFIBICDULTIE, ChatQnA (FEZE) DBIICHE>TLIESLY,


https://huggingface.co/BAAI/bge-base-en-v1.5
https://www.intel.co.jp/content/www/jp/ja/newsroom/news/intel-unveils-future-generation-xeon.html
https://huggingface.co/docs/transformers/index
https://huggingface.co/docs/diffusers/index
https://huggingface.co/docs/optimum/en/habana/index
https://github.com/opea-project/GenAIExamples/tree/main/ChatQnA/docker
https://github.com/opea-project/GenAIExamples/tree/main/ChatQnA

NI BRIV-TF=IR—=2DIERK

—RRABISINTULVB Nike OEIEREEFERALTINIMN L T—IR—RICT—9%ANLEIT A TICTH VT
JILO—R%ERLET,

# Ingest PDF files that contain Edgar 10k filings data for Nike.

company name = "Nike"

data path = "data"

doc _path = [os.path.join(data path, file) for file in os.listdir(data path)][0]
content = pdf loader (doc_path)

chunks = text splitter.split text (content)

# Create vectorstore
embedder = HuggingFaceEmbeddings (model name=EMBED MODEL)

_ = Redis.from texts(
texts=[f"Company: {company name}. " + chunk for chunk in chunks],
embedding=embedder,
index name=INDEX NAME,
index schema=INDEX SCHEMA,
redis url=REDIS_URL,

0 — iy
RAG \1TS1VDESE
LangChain* Tl&,Chain APl ZFRLTFOY T ARTRIL-F—IR—X IBHAHET L& EHRLET,

# Embedding model running on Xeon CPU
embedder = HuggingFaceEmbeddings (model name=EMBED MODEL)

# Redis vector database
vectorstore = Redis.from existing index(
embedding=embedder, index name=INDEX NAME, schema=INDEX SCHEMA,
redis url=REDIS URL
)

# Retriever
retriever = vectorstore.as retriever (search type="mmr")

# Prompt template
template = mn "."" mn
prompt = ChatPromptTemplate.from template (template)

# Hugging Face LLM running on Gaudi 2
model = HuggingFaceEndpoint (endpoint url=TGI_ LLM ENDPOINT, ..)

# RAG chain
chain = (
RunnableParallel ({"context": retriever, "question": RunnablePassthrough()}) |
prompt | model | StrOutputParser ()
) .with types (input type=Question)



127)I° Gaudi® 2 Al 7 OS5 L—5—A0 LLM oO—F

Hugging Face* Text Generation Inference (TGIl) B —/\—%&{EBL T, 17 I)L° Gaudi® 2 Al 7 O3 L —
H—TFryrETIWNEEFTLET. COEHFEDEICED 1T Gaudi® 2 Al 7OE5L—5—LT
MPT, Llama*, Mistral* IRED—IRRIEA—T YV —X LLM OB MEETF A M ERD I BEICEDET,

Y PV TIIRETT . FHIICHEESINTZ Docker* 1 X—IZFERLT, EF /LA (Intel NeuralChat %)
EEITZENTEET,

model=Intel/neural-chat-7b-v3-3

volume=$PWD/data

docker run -p 8080:80 -v S$volume:/data --runtime=habana -e

HABANA VISIBLE DEVICES=all -e OMPI MCA btl vader single copy mechanism=none
--cap-add=sys nice --ipc=host tgi gaudi --model-id S$model

FTIAIRTIF H—ERFE—D1FIL® Gaudi® 2 Al 7OLESL—5—%FRALFET . 70B IREDLDAE
BETIVOERTLIF  BHOT7 IS LB EICREDET . ZOHEEIF BRI X—5— (H:
--sharded true BKY --num_shard 8) ZEIMLTLEE L Llama* (358) A StarCoder (HE8) 72ED
T —brEFILDEEIE, Hugging Face* token (#78) ZfEFL T -e HUGGING FACE HUB TOKEN=<token>
DIEEITDIVEIHDET,

IVFTF=RELES. TG TV FRAYV MU I A EEEL T U—ERDEEEL TV D= LE T,

curl localhost:8080/generate -X POST \

-d &apos; {"inputs":"Which NFL team won the Super Bowl in the 2010 season?", \
"parameters":{"max new tokens":128, "do sample": true}}s&apos; \

-H &apos;Content-Type: application/jsoné&apos;

ISEDRHNE LM [FIEBICETINTED AT IL® Gaudi® 2 Al 7oES L —5—CaMtseRiERm%z
HTEEY,

17 7IL° Gaudi® 2 Al 7O L—5—8#HD TG AV T F (. T TA)LET bfloat16 T—5EEFERLE
T RAI—TYhEEHBICIZ FP8 EFILEBMICT IR LET . TAMERTIZ FP8 EF{LICEK
N BF16 LB L TRIL—Tv it 1.8 &R ELE LI, FP8 MFERIF README 771 )L (&35E) #58RL T
<2y,

B#IC Meta* Llama* Guard (338) EF /)L AFERALCIY T VY- ETL—YavE#BRICTEEXT Llama*
Guard ®F 70O FEl%, README (&:8) #8BL TS,

RAG b—EXDET

ROFENEICHKST.RAG 7 VT —2avp/)I\wO TV RS —ERERELET , server.py ATUTHIE,
fastAPl ZFERLTH—ERX- TV RRIV bEERLET,

docker exec -it gna-rag-redis-server bash
nohup python app/server.py &


https://huggingface.co/meta-llama
https://huggingface.co/bigcode/starcoder
https://huggingface.co/docs/hub/en/security-tokens
https://github.com/opea-project/GenAIExamples/blob/main/ChatQnA/README.md
https://huggingface.co/meta-llama/LlamaGuard-7b
https://github.com/opea-project/GenAIExamples/blob/main/ChatQnA/README.md

FTIAILRTIE . AVFIL® Gaudi® 2 Al 7OtE5L—5—0 TGl TV RRA ~ER— 8080 (DFND,
http://127.0.0.1:8080) MO—HIMRARTCEITINDIEEBESINF I BIOT7 RLAFRIFIR—FTE
793158 I1%, 761_ENDPOINT IRIEEHM DR EZTARL TIEE L,

RAG GUI o2&}

ROF

BICH>T, 7O0VEIVE GUI OVIR—RY AV AR—ILLET,

sudo apt-get install npm && \
npm install -g n && \
n stable && \
hash -r && \
npm install -g npm@latest

RIS, O—=HILIRAED IP 7RLR (127.0.0.1) Z GUI BNETEINDHT—/\—DEBED IP PRLAICES
X T, .env 771 )LAD poc_BaSE URL RIEZEHZEHLET,

ARDIR Y FEETLT HEBERMKEFEAREZEIVAM—ILLET,
npm install

REICOROOTY RT GUI —/\—%{EEILET,

nohup npm run dev &

JOYEIYVR-Y—ERADREITEIN, 7 TUT -V 3VniEEILE T,

ChatQnA &

Enter prompt here >

[(x] cLear

|

Company: Nike. Nike Inc. is a multinational corporation that specializes in designing, developing, manufacturing, and worldwide marketing
and sales of footwear, apparel, equipment, accessories, and services. The company is headquartered in Beaverton, Oregon, United States. Nike
is known for its iconic swoosh logo and is ane of the leading brands in the sports industry. The company operates through its subsidiaries,
including Converse Inc., which focuses on footwear and apparel, and Jordan Brand, which focuses on athletic clothing, footwear, and
accessories. Nike also owns other brands like Umbro, Cole Haan, and Converge. The company has a strong presence in various sports,
including basketball, football, running, and training. Nike's mission is to bring inspiration and innovation to every athlete in the world. For
more information, please refer to Nike's Annual Report on Form 10-K for the fiscal year ended May 31, 2023, available on their website at
investors.nike.com.

1T i End to End Time: 3.88s

What was the total revenue of Nike in 20237

| The total revenue of Nike in 2023 was $51.2 billion.

T i End to End Time: 0.33s
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Ly —BH TSV ETA—LE 4xNVIDIA*H100 #H TS5y b T7A—AL LT 16 ADRRKI—Y—%&D
Llama2-70B EFILOEFTHNETY BY—IY RORIL—Tv e 1 RILSBEDDINTA—T Y A0t %
RLTLET,

RAG E2E Relative Throughput (Tokens / min): GNR + Gaudi2 vs GNR +
H100
16 concurrent Clients/instance, 1024 in 128 out
SW used : Langchain, TGl and Redis, higher is better
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EEBDIZGEH NI T—=IR—ZEIBHAHFETILICIZELCA VT IL® Xeon® FOtvH— (BFI—
F& Granite Rapids) XN—ZAD TSy T A—LMMEHASINTUVET .1 RILHEDD/INTA—T Y ADLLET
[&,2024 & 1 BIC MosaicML F—AN#FHRELIZDHOD (RFE) LEAL, ARSN TV DR EZFERALT, 1
RILBIEDOFEISL—Z2 T N\ TA—TV RA%ETELEFT,

RIM5,H100 R—=RADYV AT ALlF AT IL® Gaudi® 2 Al 7OEIL—F— R—ADY AT LELEBRLT
1.13 BOZIIN—TYEOHDEITH 1 BILHIEDDO/INTA—T VU RF 0.44 FULHNMEHLTLELZEN S
MOFRTLEBERIF . ISR TONAT DRI T IEFE B DRI ICLOTERGDHBENHDET.
MO FI—OEMIE, EEOREICHDET,

FEH

RO FOAMXVRHIE A TILDOTSY R TA—LET RAG R—ADF vy LRy hZEIEREICETTSE
BTEERLTVWET A VTILIETICTERTEDRER Al T 7 ILERGRICUU—ZALTED RESE X
HMREET IOV EOTOCRAEBRIETIIRIEBEHFDOYV—ILOBREEZ IR ENTEET . NHOY
VIIERNBHTARITAANBEBRED A VTILDTSY R ITA— LA EDSESFLHT7 TV -3y
[CERETY,

IVH—TSAX A 7TV -3V aRTTDIHER. AVTIL® Xeon® Oty — (BARI—FE
Granite Rapids) &7 )L® Gaudi® 2 Al 7Ot5L—9— R—ADV AT LADIFSHEFAEIR ~EEN
THD FP8 MBEBLICEDSBICHETETET,

DToORREERITOUY —XIF £/ Al 7020 M ERRTDDICHIEET,

o OPEADEM AI YVl (KEE

e AVFIL®Gaudi®2 Al 705 L —5—LETO TGI (REEB)
o AVFTILO AIML T RXF Ix: Hugging Face* (%58)

e Hugging Face* Hub @17 )LDOR— (&E8)

CER.CERNHDIEEIE, Hugging Face* 7A—3T L (H5B) ETHF ULV HEFTHHH LR
EHONESTINET,

BE: 17 IL° Gaudi® 2 Al 7S L—9—LETOITVI—TS5A XTI L—RORAG Y AT LDIBEICE
AGE#E%Z L T<NTz Chaitanya Khened, Suyue Chen, Mikolaj Zyczynski, Wenjiao Yue, Wenxin Zhang,
Letong Han, Sihan Chen, Hanwen Cheng, Yuan Wu, 8&0 Yi Wang ICR#LET

NYFI—DEH

o AVFIL® Gaudi® 2 TSV hETA—LDWERK: 17 I)L° HLS-Gaudi® 2 Al 7ot&5L—5—H—
IN—(8x 17 IL°® Gaudi® 2 Al 7Ot5L—5—HL-225H XY= H—R), 2 x 17 )L® Xeon®
Platinum 8380 7OtzwvH— @2.30GHz, ¥ X7 AXEJ— 1TB,0S: Ubuntu* 22.04.03, 1—=x
JL 5.15.0,


https://www.databricks.com/blog/llm-training-and-inference-intel-gaudi2-ai-accelerators
https://github.com/opea-project/GenAIExamples
https://github.com/huggingface/tgi-gaudi
https://www.intel.com/content/www/us/en/developer/ecosystem/hugging-face.html
https://huggingface.co/Intel
https://discuss.huggingface.co/

H100 SXM 75w k74— LADER: Lambda Labs 1> X%~/ X gpu_8x_h100_sxm5,8 x H100
SXM, 2 x 15 )L°® Xeon® Platinum 8480 7OtvH— @2GHz, VA AXEJ— 1.8TB,0S:
Ubuntu* 20.04.6 LTS, 1—=JL 5.15.0,

HETHIDA > FIL® Xeon® FOtzwvH — (BFI— KA Granite Rapids) 7S5V hkT7A—LA:2 Vv
kx 120 37 @1.90GHz, 8800 MCR DIMM, A5 LA XEU— 1.5TB,0S: CentOS* 9, 1—=X/)L
6.2.0,

Llama2 70B | 4 OA—RICTZO4 (FTU—IE 8 MDA —RICIERIL). 17 )L° Gaudi® 2 Al
7Ot SL—45—7TI& BF16 %# H100 Tld FP16 Z{FH,

12H1AHET )L: BAAl/bge-base v1.5, 7 XA ~#pk: TGI-gaudi 1.2.1, TGI-GPU 1.4.5 Python*
3.11.7, LangChain* 0.1.11, sentence-transformers 2.5.1, LangChain* Benchmarks 0.0.10,
Redis 5.0.2, CUDA* 12.2.r12.2/compiler.32965470 0, TEIl 1.2.0,

RAG VTU—MDH\RAANE 1024 ZAHAE 128, 7 AT —~tzw k: langsmith Q&A, RIFFE
TOS17 > 816,

127 )L® Gaudi® 2 Al 75 L—%5— (70B) @ TGl /{5 X—%—: batch bucket size=22,
prefill batch bucket size=4 N max batch prefill tokens=5102 N
max batch total tokens=32256,max waiting tokens=5,streaming=false,

H100 (70B) @ TGl /A5 X—%—: batch bucket size=8,prefill batch bucket size=4,
max batch prefill tokens=4096 . max batch total tokens=131072 N
max waliting tokens=20,max batch size=128,streaming=false,

WATBEIOR K~ (TCO) OB https://www.databricks.com/blog/llm-training-and-inference-
intel-gaudi2-ai-accelerators (223E),
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