BIR/GIEsHIAH: Spark* NLP & OpenVINO™
ZEALTAKRETEIRTE BERT #imEEIR

CMEEE(E, Medium IT2RENTL\BSupercharged Embeddings: Unlocking Faster BERT Inference
at Scale with Spark NLP and OpenVINO™ (OB ABESERTT  [BRXIFEFHSNDAIREMENHDET IR
XEFERRXORBNERDERIFREX 2L TS,

[EC&IC

Java* 8KV Spark* 7 TUT -3V ATHDT1—T S5 —ZJ#IC OpenVINO™ 541 & Spark*
NLP 7&%%3’579 L7050 U—=ZAD/\—k 3NKDIZZHID 2 DOT7OT [)\—k 1 (&:E), /\—
b 2 (K58)] TlE ERBIOBEARNGESEHBALELRR. /\—k 1 TlE, Java* T OpenVINO™ S /51 I
={EH L/_CT*f TV UHRERITIDAEICERZEV T RIEDKE, E7/LoO— R #HHDE
TREEATYICEITBALELR /N\—F 2 TIX, OpenVINO™ S /541 L©%{FER LT Spark* NLP T3/
AT LRTNLP #meSRIL T HEZHALELR,

ZD/\—Fk 3 TlE, ASDOEL bert-base-cased EFIILEFRALTR—IV LANILDOIBDHIAHEEKTD
Spark* NLP /N1 IS0 V% BE T BDH55%HBLET . OpenVINO™ DigE%E BertEmbeddings 7./ 7—
F—DON\Y oIV RELTERAL, RN THRE{LSNIIEDIAHFDOMEEERIRLET,

ZOVI=ZADI\—k 1 EI\—F 2 ZFERBHHITFOTUWVRWESRIF, CORICESHIIC 2 DOT7OJTE
AW S ZHRI D HELET,


https://medium.com/openvino-toolkit/supercharged-embeddings-unlocking-faster-bert-inference-at-scale-with-spark-nlp-and-openvino-6f67e7c7d67d
https://medium.com/openvino-toolkit/supercharged-embeddings-unlocking-faster-bert-inference-at-scale-with-spark-nlp-and-openvino-6f67e7c7d67d
https://medium.com/openvino-toolkit/deep-learning-inference-in-java-with-openvino-runtime-2ed8fe0b4897
https://medium.com/openvino-toolkit/the-need-for-speed-accelerating-nlp-inferencing-in-spark-nlp-with-openvino-runtime-327638fcec80
https://medium.com/openvino-toolkit/the-need-for-speed-accelerating-nlp-inferencing-in-spark-nlp-with-openvino-runtime-327638fcec80

e /\—I 1:Java* T OpenVINO™ SUALLEFER LT — TS5 -V TR (REB)
o /\—h 2: RZE—ROXEM: Spark* NLP T OpenVINO™ S5 L%{ER L NLP #m0ER1b

(R35E)
Apache Spark* T X5

Apache Spark* (X UEAODEBEA VY XEY—FT—SUBT L —LD—ITT, KiIRELGT -5ty Lol
BYZOEZRBIRRLLETLT/I\WF- 7T -3y WERITY— ARU—L0NEBESTIELL
D—o0—REMIBTEET, CNEOFHEICKD . EVIT—9ETIVS—ZU 00N B TRILLF AN
TUWLWET, Spark* ICIFMB DO ML 51475 U— SparkML (33E) "D  MBOIY VS—Z T )\ 1754
VEERLTF 21—V TED APl Oy FERBLTVETIRRRTIEINTO NLP Y RIICIFIGL
TUVIRLZH AR NLP TL—LAD—0%ZRETDE XFNT—IDV U7 I IE—DREMETRLE
ER

Spark* NLP [& John Snow Labs (%58) ICKDEEHLOEESNTVWSIA—T YV —R-FOJ I T,
PHBO SR —TRHEICHRTES NLP 7./ 57— 3 %R LEFT . Apache Spark* & SparkML L
[CBEINTED, EOTF AL BELSNIFFHICEEL B D NLP /N1 51 %#ETLT Scala &
Python* MEFE%R APl 2R L TRREETARO ML N1 IS4 VICT1—RTED, OS50V av-JL—R
OMEVU1— 3 ERMLET, Spark* NLP Models Hub TIRMtESNTL\BERINL—Z VT BHET
VTR T, ARILETIVERZED Spark* NLP 7./ 57 —%5— (J\—=3> 3.1.0 DI§) ICAVR—bk93C
EBHTEFT . HIR—FSNTVBEFTILOUR &, Hugging Face KV TF Hub 5EF /L% Spark*
NLP [C1VR—r9BAERFBLIEY Y TIL /= TYvIODUR L, TEB (REE) #2RLTLIESL),

Which NLP Libraries does your organization use in production?
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PEYY I >
T 00000 O B
I 20
Stanford CoreNLP/ I s
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I 225
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T R
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H#8: John Snow Labs Spark* NLP (3£38)


https://medium.com/openvino-toolkit/deep-learning-inference-in-java-with-openvino-runtime-2ed8fe0b4897
https://medium.com/openvino-toolkit/the-need-for-speed-accelerating-nlp-inferencing-in-spark-nlp-with-openvino-runtime-327638fcec80
https://spark.apache.org/docs/latest/ml-guide.html
https://www.johnsnowlabs.com/
https://github.com/JohnSnowLabs/spark-nlp/discussions/5669
https://github.com/JohnSnowLabs/spark-nlp/blob/master/docs/assets/images/home/nlp_libraries.png

OpenVINO™ % Spark* NLP &#fi& (358) 95&, OpenVINO™ /\wHO T R%&{ER LT Spark* NLP [C1>/
MR—kLIEETIVEETTEDILSITENET, OpenVINO™ &, Tensorflow*, Tensorflow* Lite, ONNX*,
PaddlePaddle* XXX DET IILZAIBTETF I, EF)L%Z OpenVINO™ XK (IR) iz ICEL T, W—IL
FvrORBIEBLIVOEFLEEEXFIBAIDICEDHTETETFHMIT. AN RF XU+ (HEEE) TRiteaNn<T
LB, 0penVINO™ WV—)LFv rEFERLTT 7O1DDICETINEE FEET D HEESRBL TS,
Caffe
A &
€ ONNX OPyTorch 4 TensorFlow Keras Z: R Dxnet

7 .
®©penVIN®

optimized performance

’ i ’ i

CPLU iGPU GPU FPGA

H 88 OpenVINO™ WV —)LFwv | (3255

COREETIFIROFIE=FHBLET,

Hugging Face H\5 bert-base-cased €7 )L T AR—FLFET,

Spark* NLP Z#tzwv 7wV 7LET,

Spark* NLP /\- 5> ® BertEmbeddings 7./ 7—#~—ICEF JLZO—RLFT,
OpenVINO™ /\wH T RZEFEALT Spark* NLP N\ IS5 1V %&E{TLET,

PN =

EFILVDIIORAR—+

Hugging Face (#:8) X . 38NBIYVT—ZV0-EFIWNEBE FL—Z220 7 7O0/TEDYV—ILAD
PORAERMTSD Al AZ2 27— TSYRTA—LTIT  A—T VYV —-ADSST VR TA—=—TL—
LD—2ICKD Hugging Face [, BASENIE, O E1—45—EY 3y A—FT1AZETCEBRIHEAD
SERIFGHRIAIFIC, JRERD STV RATA—=T— T —FFOFv—ICEDI< 20,000 N EDERT~L—
ZUOBHETINADT O RAERMT S API &Y —)LERMHLET,

COTETIE . YRISNEEBET IV ITOROXDOFAICERTEDED BERT €EF7I)LTHSD bert-
base-cased (3:8) EF L% THUAR—LLFT ., Hugging Face WoETILETIAR— KT BICIE, PyPi
(3238) RAHATHHTES transformers 1 7SU—%FHLET,

3¥: BertEmbeddings 77/ 7 —%—I&, Hugging Face M Fill Mask 173U —® BERT EF )L HR—k
LTWEYT b=V D EERE DR EDI AT T L —Z VT E R IIHMABRINEETIIVIFMERTEE A,


https://github.com/JohnSnowLabs/spark-nlp/pull/13947
https://docs.openvino.ai/2023.2/openvino_docs_model_processing_introduction.html
https://github.com/openvinotoolkit/openvino
https://huggingface.co/
https://huggingface.co/bert-base-cased
https://huggingface.co/bert-base-cased
https://pypi.org/project/transformers/

WERMY
e Python* 3.6 DA
EFNEIOAR—TBFIE

o KEITFIILOEMMRIEZERT B2, £Y Python* REBIRIEZ/ERL TERLLET,

python -m venv .env
source .env/bin/activate

e Hugging Face @ transformers A7 SU—%AVAL—I)LLEXT . CDTETIF, /=3
4310 2FHRLEIT.V—RXEFT/LIZ Tensorflow* R—XTH B, tensorflow \WIITV R%E
AV A= TBIRENHDET RODIY Y FEETLET,

pip install transformers[tf-cpu]==4.31.0

o WERKEFEIFAINAEAVAL—ILLIEB BERT EF I A4 > O—RLT, Tensorflow*
SavedModel xR T O RR—KLET,

from transformers import TFBertModel, BertTokenizer
import tensorflow as tf

model = TFBertModel.from pretrained(&apos;bert-base-cased&apos;)
tokenizer = BertTokenizer.from pretrained(&apos;bert-base-cased&apos;)

e TFBertModel TRl AREBHIC tf.keras.Model (EE) YT USATHD FEDAY RHGELE
DORERIVIREEAH NI BR/ROD BERT EFI/ILZXRLET, TIVRAR—LIBHEICIRODELSICETILD
VORFv—EERBLET,

@tf.function (
input signature=|[
{
"input ids": tf.TensorSpec((None, None), tf.int32,
name="input ids"),
"attention mask": tf.TensorSpec((None, None), tf.int32,
name="attention mask"),
"token type ids": tf.TensorSpec((None, None), tf.int32,
name="token type ids"),
}
]
)
def serving fn (input) :
return model (input)

e CMNT,Hugging Face TRMESNTL\D save pretrained BEHEFERLTETILEZREICTIY
AMN—bTEBLSICHEDELRE. EFT /L% SavedModel XX TIT UV RAR— LT B2,
saved model A7 avEBRMICLET,

model.save pretrained(save directory="bert-base-cased", saved model=True,
signatures={"serving default": serving fn})
tokenizer.save vocabulary ("bert-base-cased/saved model/1l/assets")


https://www.tensorflow.org/api_docs/python/tf/keras/Model

e EFINTFAILD bert-base-cased/saved model/1 T4 LU LU—ITREFESN, Spark* NLP
ADOS—=TMEICHBEIFEBEET 7ML assets TALIRI—ITREFSNET,

total 6.9M
drwxr-xr-x 4.0K Aug £ assets
56 Aug ) fingerprint.pb

162K Aug : keras metadata.pb
6.7M Aug ) saved_model.pb
4.0K Aug ] variables

o EFINDAVR—FTRHRELZODIE bert-base-cased/saved model/1 TALIRI—TT XD
IV REFERALT. COT1LYIRJ—% /root/models [CHEEILET,

mkdir -p /root/models
mv bert-base-cased/saved model/l /root/models/bert-base-cased

Tensorflow* EF L ZBEZEA VR—bTEET.8 EVREFLEED OpenVINO™ OFEE{LIEEE=FIRAL
TETFINOYA X%HE /N, CPU DRI —TyvhEE ESEREDHTERT . ETIILOKRECOFIEEY
R—b2ENTVBIFEIF B (REE) 28R LTIEZ,

Spark* NLP N1 TS5 1Y

Spark* ML (¥, XYYV T—Z00 -7V —a v BETDIROD 2 DOFEIVR—RV ~ HESREH
FUVRTA=V—ERMLTVFTHERSRIE fit () XVYREFERALTT—YD—EORL—Z2V %170,
FSURTA—T— (BEIZT1vT4V T - TOBAOKER) IE transform () XVYRZEFRLTY—T vk
DataFrame ICZ#%&EALF I, Spark* NLP [, 77/ F7—%— (NLP Y AU DOFEICI DEFEIVIR—RY
) #EBLTCINSOESZILRLET . 7/ T—5—IClE 2 DO THHBDET 7/ F—5—F7FO—F
. HERERL LV ITERBEARETT 7/ T——ETINIE SV RTA—T—%KRL, UFID
T—A%HIBRERIFEBRIDCEGKIREDT /T—VaV0BEREANTL—AICEMLET, Spark* NLP
7I)T—=S—DOURALEEREE, CBS (HEE) Z8RB LTS,

N TSAVNE E—DD—070—TERDT7 /T—5F—%F1—VICTBIAAZALATI . I VRY—ITV
RO NLP D—070—3, FEAT—I DN =0/ REDBEET B EMEETITD/INA TSI/ LTERIC
ENTEFXRT, XD, BertEmbeddings 7 /57— —%F A L CHEBIREDAHEE RSB IOHETDE
I\ A T4 ERLTULET,

DocumentAssembler() Tokenizer() BertEmbeddings() EmbeddingsFinisher()

text text text text
document . document ' document document
token token
embeddings ---- embeddings
finished_embeddings

YYINIATSAVDAT—Y


https://docs.openvino.ai/2023.2/openvino_docs_model_optimization_guide.html
https://sparknlp.org/docs/en/annotators

LROINAT SV 2R ETDFIEZRITRLET,
DERY

e Ubuntu* 20.04 DA%
e OpenJDK* 8 DA%

sudo apt-get update
sudo apt-get install -y default-jdk

« OpenVINO™2023.0.1 Ik

DT ETIE, OpenVINO™ /\—2/3~ 2023.0.1 ZERALET . 55 (KEB) DFHADELSIT, OpenVINO™
OVIR—RV & /opt/intel/openvino-2023.0.1 FALORU—ICA VA R—/LENBEEELTL
9,

root@ov-java:~# ls -lh /opt/intel/openvino-2023.0.1/

total 32K

drwxr-xr-x root root 4.0K Jun 29 10:05 docs

drwxr-xr-x root root 4.0K Jun 28 12:54 install_dependencies

drwixr-xr-x root root 4.0K Jun 28 12:55 python
drwixr-xr-x root root 4.0K Jun 29 14:24 runtime
drwxr-xr-x root root 4.0K Jun 28 12:54 samples
—I'WXr-Xr-X root root 6.7K Jun 28 11:39 setupvars.sh
drwxr-xr-x root root 4.0K Jun 28 12:54 tools

e Spark*3.2.3 DA[F

ALV U—=2ADT7 =147 (%58) h\S Apache Spark* #4500 —RLFET, ZZTld, Apache Spark* /\—
T3av 3.4.1 #FERLET,

curl -L https://archive.apache.org/dist/spark/spark-3.4.1/spark-3.4.1-bin-
hadoop3.tgz --output spark-3.4.l-bin-hadoop3.tgz

RICHFOO—RULIETZ—HAT% opt/spark-3.4.1 ICERLET,

mkdir /opt/spark-3.4.1
sudo tar -xzf spark-3.4.l1-bin-hadoop3.tgz -C /opt/spark-3.4.1 --strip-
components=1

Apache Spark* BRIBZH%REL.XDIT% .bashrc Z71IVITEMLT/\1FU—% PATH ZHITENN
LFT,

vi ~/.bashrc

# Add the following lines at the end of the .bashrc file
export SPARK HOME=/opt/spark-3.4.1
export PATH=S$PATH:$ SPARK HOME /bin


https://github.com/rajatkrishna/google-summer-of-code/blob/main/docs/openvino/build-ov-lin.md#build-with-openvino-202301-release
https://archive.apache.org/dist/spark/

AROOATVREZETLT, CNEOBREBEZEMEIREDY—=FHI)ILEyvyyavicO—RLEY,
source ~/.bashrc
ROATVREZEGFLT AVAR—ILDNR T LIeC =R LET,

spark-submit --version

roct@ov-java:~# spark-submit --version

23708720 00:48:38 WARN Utils: Your hostname, ov-java resolves to a loopback address: 127.0.1.1; u
sing 10.10.0.5 instead (on interface eth()

23/08/20 00:48:38 WARN Utils: Set SPARK_LOCAL TP if you need to bind to another address

Welcome to

I _..f_ I A
AN T 7 '

b IN_,_/_tT7T_INN  version 3.4.1

Using Scala version 2.12.17, OpenJDE &4-Bit Server VM, 1.8.0_382
Branch HEAD

Compiled by user centos on 2023-06-19T23:01:012

Revision 6blff22ddeleadSlebf370be6edBaBi2daacs8be

Url https://github.com/apache/spark

Type =-help for more informatiocn.

e Spark* NLP

ZOFITIE, Spark* NLP jar h\ ~/spark-nlp/python/lib T« LU rU—ICEEESNTL\DERELTL
FI,

I COREEREL TV DR TIE, OpenVINO™ HEEFIBTBICIE. ZFOZEEEMR Y —IAND
Spark* NLP ZEJLRTDIRENRHNFET . 55 (HFE) OFIEZFERL T OpenVINO™ jar ZEJLEL,
OpenVINO™ jar 77 L% Spark* NLP Z7OY U bDIL—EDF LWL 1ib T« LU RU—ICOE—-LIEE,
ZOYzORDIL—FD5 sbt assemblyAndCopy %Z E 1T L T Spark* NLP jar %& spark-
nlp/python/lib T4 LI rU—ICOV/NTILLET,

Spark* NLP N1 751V =ET7TDFIE

Spark* MXYEEE/ )b (Scala REPL) |&, Spark* DAF—hr XV cEF AL, 77U —3vn7OR5 1
THEZRBLAEML.API 22 BT30S DEMNGEFEEZRMLET . COV DI ZFERLT RELE
BERT €7 /L% Spark* NLP [CAVIR—tL BV T INATSAV=ETTDREEHRBELEFI . VT
O—RIETESN\S (HFE) AFTEXT,

RDAT Y REZEITLT, Spark* NLP jar Z{#EBH LT Spark* /L RRELFET . driver-memory /\Z
X—=5—%ERLT FMAFEEXEU—ZIEPLET,

spark-shell --jars ~/spark-nlp/python/lib/sparknlp.jar --driver-memory=4g


https://github.com/openvinotoolkit/openvino_contrib/tree/master/modules/java_api
https://github.com/rajatkrishna/google-summer-of-code/blob/main/docs/spark-nlp/samples/bert-embeddings/Main.scala

VIIDERELES, X1 TSIV OBEERIBLET,

{.env) rootBov-java:~# spark-shell --jars -/spark-nlp/python/lib/sparknlp.jar --driver-memory=dig
setting default log lewvel to "WARN".

o adjust logging level use sc.setLoglLevel (newLevel). For SparkR, use setLoglLevel (newLevel).
Sspark context Web UI available at http://10.17.0.5:4040

Spark context available as 'sc' (master = local[*], app id = local-1693161151203).

Spark session available as 'spark'.

elcome to

/ L il
N 8
IS S 5 /N version 3.4.1

!
WA
Y,

!/

!

sing Scala wversion 2.12.17 (DpenJDEK 64-Bit Server VM, Java 1.8.0_382)
ype in expressions to have them evaluated.
ype :help for more information.

0

T WERKEFT 71V IR—FLET,

import com.johnsnowlabs.nlp.embeddings.BertEmbeddings
import com.johnsnowlabs.nlp.base.DocumentAssembler
import com.johnsnowlabs.nlp.annotators.Tokenizer
import org.apache.spark.ml.Pipeline

import com.johnsnowlabs.nlp.EmbeddingsFinisher

import org.apache.spark.sqgl.functions.explode

RIS BTN A2 Z I ET
val MODEL_PATH="file:/root/models/bert-base-cased"

INATSAVOTAVR—RV EOEEERIALET . DocumentAssembler |&, T/XTD Spark* NLP /N1~
SAVODIVRU—=IRAV T, M Spark* bV RTA—T—IE EDANTFAL%E string FJ&ELT
FiH+ED, Spark* THEHFDIIBICHE: document 51 FICEHLFET,

val document = new
DocumentAssembler () .setInputCol ("text") .setOutputCol ("document")

ANTFA NI DER/NTEE, TFAEETINERTEDL—TVICHEITD tokenizer Z5E
B#LET,

val tokenizer = new
Tokenizer () .setInputCols (Array ("document")) .setOutputCol ("token")

RIC,BERT EFILEFERALTR—=0V LARNILDOIBOHAHEEN T DIEHICERTSD Spark* SV A TA—
Y —TdD BertEmbeddings 7/ TF—5—%&E&LFI . 7/ T—5—|E . pretrained BAHZEFERALIZE
BICL—Z—VOBHETILOY D O—-REFEREYR—LELTVWET,

DT /)T—I—TERITBINRILETIEAVR—TBICIE, loadSavedModel EAZEFARALET . T
TA)ILETIE, TF €)L& Tensorflow* Z{E B L TEITINET,OpenVINO™ NI TV REFERTIICIE,
useOpenvino A Y avEBIMICLET,



val embeddings = BertEmbeddings.loadSavedModel (MODEL PATH, spark, useOpenvino
= true) .setInputCols ("token",
"document") .setOutputCol ("embeddings") .setCaseSensitive (true)

E&&IC,EmbeddingsFinisher 7 /TF—5—%FRLTERSINIIBHAHFEHHLEFT,

val embeddingsFinisher = new
EmbeddingsFinisher () .setInputCols ("embeddings") .setOutputCols ("finished embed
dings")

CNBEDRT—I&"I\A TSV ITHBFHILTRICIE, RD Spark* RF—E X hEFERLET,

val pipeline = new Pipeline () .setStages (Array (document, tokenizer,
embeddings, embeddingsFinisher))

NTHELEVTIRDEIIC ADTFALERELT/IA TS VZETARLTHELLD,

val data = Seq("The quick brown fox jumped over the lazy dog.").toDF("text")
FOANT—ITL—LEBEEIOEBLET,

val result = pipeline.fit (data).transform(data)
FplienieT—9T7L—LORABTEANTHELLD,
result.select (explode ($"finished embeddings") as "result").show(5, 100)

result.select(explode($"finished embeddings") as "result”).show(5, 100}

R o e  ——— —— —  — — — ——————————
I[U.ZBEZZZEH, -0.33545413, 0.4507499%6, -0.18028228, -0.2B20B363, 0.324BB69%8, 0.31877044, {I.CIHE?[IECI...I
|[-0.0130853355, -0.015156232, 0.16939071, -0.020362701, 0.12682635, 0.028407631, 0.0012666842, 0....
|[0.28798717, -0.6005762, -0.041134898, -0.053977165, -0.14034356, -0.018826792, 0.09948694, -0.10...
|(0.28367367, -0.43907073, 0.32618508, 0.3782992, 0.10845218, 0.2833489, -0.05738289, -0.18555321,...
|[0.15990195, -0.10428578, 0.61077064, -0.1877716, 0.30766734, 0.1913225, -0.07741632, -0.1984541,...
B e o e 2 e i e 0 e 5 i

only showing top 5 rows
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CNSDEDIEDHAHFE, D EEPEBRRBASGED TRIRAIICERTEXT,Scala 7 TUT—r3vdm
J—RIF C550\5 (#EFE) AFTEERT,

FeH

CDECETIE, BERT & OpenVINO™ Z{EA L T —O /1B0AHEER TS Spark* NLP /N1 TS5 1 %1E
RIBHOETELFIEEHRALELIZ. £ Hugging Face 'BATDOEL BERT EXEFILETIR
MR—kL T, Spark* NLP TERTE3LIICEHELELR,RIC, DocumentAssembler, Tokenizer,
BertEmbeddings, EmbeddingsFinisher 77/ F—%—%{ERL T, B> 7))L Spark* NLP X1 TS51 V%
YTV TILELIZ NN TSA VG FEEODANTFRARDIRDAHZEER LT, TROD NLP R 0%581{t
TEFXT,OpenVINO™ DZa1—Z /)L RY DT —ODRBEILE/N—RD7- 7oL —3avICLD B
AHDENEESRIETEELR,


https://github.com/rajatkrishna/google-summer-of-code/blob/main/docs/spark-nlp/samples/bert-embeddings/Main.scala

7¥: Spark* NLP Python* APl Z{#Ff LT BERT 1A=L T DFIEIF, D/ — TV (EEE) 281K
LTSV /=T v O%EITIBICIE, COWBET S F (EEB) H'5 jar & wheel Z71ILEEILRTS
MENHDCEITFRLTLKES V. COERETHBALLEFIEZER LT Spark* NLP jar £ L&,
sparknlp/python T4 L I RU—H\5 pip wheel . #E{TLT wheel 771ILZEIILRLET,

BE ISR (3258)

o Apache Spark* OEEEOHE

o OpenVINO™ ZER LIEETIILOFIEY

e Spark*NLP APF§

e Spark* NLP Scala APIUZ7L X

e BERTI®RAHDOUT YT IL-7TUT—3Y

e Java* T OpenVINO™ SV LEFRALETA— TS5 —Z0 0%

o AE—ROWXEM: Spark* NLP T OpenVINO™ S5+ L&{ER LTz NLP #ianDER1L

OpenVINO™ VY—=)LFv &l

Al ZINERT DBEDY—ILTHD OpenVINO™ V—ILF v kE 1V FILNBETIRHELTVWDTI Y TILE
@ CPU *® GPU,VPU,FPGA I3ED/N\TA =TV RAERARIGEAL T, OV E2—5—EY 3>, BERER
(XL, BREBUBOERNIRGE BAEWVWT A —FS5—Z—V -7 ) T RBELLERIL T DH
MIVYY [ V—ILAT—FTT,

OpenVINO™ W—ILF Y R—=ITIF V—IOBE FATEBASH FL—ZVT YV—IL-FTY
O—RFETTRITRBERERMLTCVET . EOFRY M T IEALTHTLIZSL,

https://www.intel.co.jp/content/www/jp/ja/internet-of-things/openvino-toolkit.ntml
EBLOIEESE

1VFTNOTo /0T —%ERITBICIF TGLR/N—FDIT7 VI D17 FFY—EXOBIEN %
BERBBEDHOET,

BN EF 1T —ZRUTEDRMEILIFEIVR—RY FEHDFRE A,
EBRDOBREERIZERGDIHEENHDET,

© Intel Corporation. Intel, 1> F /L. Intel O, ZOMED1 > FILOBAFPOIIE, Intel Corporation &z
FZDFEHOEIETT,

* ZOMOHME  REBREF, —MRICHRHORR, BIEXRCIIEEEIETT,


https://colab.research.google.com/drive/1J9IlT0CLrmvEOHBxuKHreEyVqsfsbidm?usp=sharing
https://github.com/rajatkrishna/spark-nlp/tree/feature/ov-integration
https://spark.apache.org/docs/latest/index.html
https://docs.openvino.ai/2023.2/openvino_docs_model_optimization_guide.html
https://sparknlp.org/docs/en/quickstart
https://sparknlp.org/api/index.html
https://github.com/rajatkrishna/google-summer-of-code/blob/main/docs/spark-nlp/samples/bert-embeddings/sparknlp-bert-embeddings-ov.md
https://medium.com/openvino-toolkit/deep-learning-inference-in-java-with-openvino-runtime-2ed8fe0b4897
https://medium.com/openvino-toolkit/the-need-for-speed-accelerating-nlp-inferencing-in-spark-nlp-with-openvino-runtime-327638fcec80
https://www.intel.co.jp/content/www/jp/ja/internet-of-things/openvino-toolkit.html

