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O yéM byneM roBopuTb

' ) PekomeHpgaumun ana CbOJla

' )  Mogenb B mmpe 60ablINX AaHHbIX

' ) CepBuC B MMpe xaknoaaa

) ) Kak nepentu n3 mmpa 60ablLINX AaHHbIX B Xanioaj,



PaH)XnpoBaHue npensioxxeHnn onis
CbO/Jla

* W3 cnucka BO3MOXHbIX NMpenioXeHnm
HY>XHO NogobpaTb Hanbonee peneBaHTHoe

« Haunbonee peneBaHTHOE NpenoXKXeHne
onpepgenaeTca ¢ nomolbio ml-mMopenu

« Bcé ato paboTaeT B BUae cepBuCca
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Spark

DpenMBOPK A9 pacnpenenéHHomn
NnakKeTHOM NI MOTOKOBOM 0bpaboTKu
OAHHbIX

* Pacnpe,u,enéHHble BblHNCJ1IEHNA HA
KJ1acTepe

* PeannsoBaHHble ml anropuTt™msl

*  WHcTpyMeHTapun ana Feature
Engineering

 API ona Java, Scala, Python, R

Soark’



Spark ML pipeline

BbicokoypoBHeBbi API s KOMOMHUPOBaHMSA pPa3IMYHbIX aAroOpUTMOB
0b6paboTKM faHHbIX B e0UHbIM KOHBenep
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* MHoro rotoBbix ctenoxen ¢ ml Mmogenamm n opyrov o6paboTKM JaHHbIX

e MOXHO NMcaTb KACTOMHbIE CTEUOKMU

« BO3MOXXHOCTb COXpaHeHUa 1 3arpy3Kn KOHBENEpPOB



Spark ML pipeline. NMpumep

// Co3paém 3 aTana 06paboTKM AaHHbIX

val tokenizer = new Tokenizer()
.setlnputCol("text")
.setOutputCol("words")

val hashingTF = new HashingTF()
.setNumFeatures(1000)
.setInputCol(tokenizer.getOutputCol)
.setOutputCol("features")

val Ir = new LogisticRegression()
.setMaxlter(10)
.setRegParam(0.001)

// Co3paém naiinnaiH, KOTOPbIA COCTOUT U3 3
3Tanos

val pipeline = new Pipeline()
.setStages(Array(tokenizer, hashingTF, Ir))

UNcTouHuk: https://spark.apache.org/docs/latest/ml-pipeline.html

// Obyyaem Haw nanaamH
val model = pipeline.fit(data)

// CoxpaHaem ero Ha AMUCK
model.write.overwrite().save("/tmp/spark-
logistic-regression-model")

// 3arpy>kaem

val loadedModel =
PipelineModel.load("/tmp/spark-logistic-
regression-model")

// 3anyckaem 06paboOTKy AaHHbIX
val result = loadedModel.transform(data)


https://spark.apache.org/docs/latest/ml-pipeline.html

[TocTpoeHne Mmopgenu

Mopenb oby4yaeTtca Ha:

Pa3/IN4HbIX arpermpoBdHHbIX AadaHHbIX O MO/1b30BaTE/IAX

NcTopum B38MMO,£I,EV1CTBMFI no/sib30BaTeNeN ¢ npeagnoxKeHnamum

CTaTUCTUKe no 1 peanoKeHnAam
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CepBuc

« ObpaboTka B peaslbHOM BPEMEHM 3aMpPoCcoB
Ha paH>XUpoBaHWe

« High-load - 10000 tps

* Low-latency - Bpema otBeTa cepBuca < 45ms

message RecommendationsRequest {
// aeHTndmKaTop nonb3osaTens
Userld userld = 1;

// NMpeanosxeHus, KOTopble A0/KHbl OTPaHXMPOBaTb
repeated ltem items = 2;

// Opyrue nons...
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[lepenuncaTtb?

 [lonro
* [ToTeHUManbHble baru
« TpebyeTca akcnepTnsa 1 B pa3paboTke n B ML
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PeweHune 1. SynapseML

Bubnunoteka ot Microsoft gna ynpoleHunsa co3pgaHma pacnpenenéHHbix ml
nanvnaanHoB.

 Open-source

 Ha ocHoBe Spark

« Kyya Bcakmnx ML anroputmoB (Computer Vision, Deep Learning, Text
Analitics n 1.4.)

- [lennou Mmopeneu B BUAeE cepBuca
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PeweHune 1. SynapseML. Spark Serving

val df = spark.readStream
.server
.address("localhost", 8888, "my_api")
Jload()

.parseRequest('my api", StructType(Array(StructField("foo", StringType))))

// TyT moxXeT 6bITb Balla Moae b
val replies = df.withColumn("'foolLength", length(col("foo")))
.makeReply("fooLength")

replies.writeStream
.server
replyTo("my api")
.queryName("my query")
.startzl)

NcTouHuk: https://microsoft.github.io/SynapseML/docs/Deploy%20Models/Overview/
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https://microsoft.github.io/SynapseML/docs/Deploy%20Models/Overview/

[Tpnmep

curl --header "Content-Type: application/json" \
--request POST \
--data '{"foo": "abc"}"'\
localhost:8888/my api

/[ Response
{"fooLength":3}
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PeweHune 1. SynapseML. Spark Serving (continuous)

val df = spark.readStream
.continuousServer
.address("localhost”, , 'my_api")
Jload()

.parseRequest('my api", StructType(Array(StructField("foo", StringType))))

val replies = de|thCqumn( ‘foolLength", length(col("foo")))
.makeReply("fooLength")

replies.writeStream
.continuousServer
.trlgFer(Trlgger .Continuous("1 minute")) // NMpo Tpurrep 6yaeTt 4yTb No3xe
.rep yTo( my_api")
.queryName("my query")
.start?l)

NcTouHuk: https://microsoft.github.io/SynapseML/docs/Deploy%20Models/Overview/
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https://microsoft.github.io/SynapseML/docs/Deploy%20Models/Overview/

OrpaHunyeHusa Continuous Streaming

* Only map-like Dataset/DataFrame operations are supported In
continuous mode, that Is, only projections (select, map, flatMap,
mapPartitions, etc.) and selections (where, filter, etc.).

« ALl SQL functions are supported except aggregation functions.

// He pabotaeTt
dfl.join(df2, df1("foo") === df2("text"), "inner"

[okyMeHTaumsa: https://spark.apache.org/docs/latest/structured-streaming-programming-guide.html#supported-gueries
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https://spark.apache.org/docs/latest/structured-streaming-programming-guide.html

PeweHue 1. SynapseML. Spark Serving (continuous)

100x Latency Reduction with MMLSpark v0.14
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UcTouHuk: https://microsoft.github.io/SynapseML/docs/Deploy%20Models/Overview/
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https://microsoft.github.io/SynapseML/docs/Deploy%20Models/Overview/

PeweHune 1. Pe3synbTaThl

* Micro-batch streaming — okono 300ms
* Continuous streaming - 10-20 ms
 HeT 6aTy pexxmma
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Kak 310 paboTtaeT

val df = spark.readStream (HTTP Source [1]
.continuousServer - L
.address("localhost"”, 8888, "my_api")

replies.writeStream ( HTTP Sink [2]
.continuousServer - L

s
[1] HTTPSourceV2 - https://github.com/microsoft/SynapseML /blob/master/core/src/main/scala/org/apache/spark/sal/execution/streaming/continuous/HTTPSourceV2.scala

[2] HTTPSIinkV2 - https://github.com/microsoft/SynapseML/blob/master/core/src/main/scala/org/apache/spark/sal/execution/streaming/continuous/HTTPSinkV2.scala V/
19



https://github.com/microsoft/SynapseML/blob/master/core/src/main/scala/org/apache/spark/sql/execution/streaming/continuous/HTTPSourceV2.scala
https://github.com/microsoft/SynapseML/blob/master/core/src/main/scala/org/apache/spark/sql/execution/streaming/continuous/HTTPSinkV2.scala

Kak 3T1o paboTaet

[laHHble 13 3anpoca
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CoenaeM aHanornyHo, Ho 6es HTTP

Bbi130B meToA3,
KAMEeHT nonyyaet Future

n

JaHHble U3 3anpoca
+

MmeTanHpopmaumsa

»

SparkService

Pe3ynbraT
+

MeTanHdopmauua

ServiceSource

K

[laHHble U3 3anpoca + meTauHpopmaLms

[Monb3oBaTenbckasn
06paboTKa AaHHbIX

v Pe3ynbTaT 06paboTKkM + meTanHbopmauma

ServiceSink
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CoenaeM aHanormyHo, Ho 6e3 HTTP. Source

Kak noguenmTb Hall KaCTOMHbIV CYPC K CrapkKy:

stream = .readStream
format(classOf[ServiceSourceProvider].getName)

Jload()

22



CoenaeM aHanormyHo, Ho 6e3 HTTP. Sink

Kak noguenunTb Hall KaCTOMHbIUN CUHK K CrnapkKy:.

stream.writeStream
foreach( ServiceSink)
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CpnenaeM aHanormyHo, Ho 6es HTTP. SparkService

« CBasylollee 3BeHO Mexay Source u Sink
* [lpepocTtasnaet AP| gnsa 3anpocoB KJIMEHTY
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ToHKMe MOMeHTbI

 OrpaHmyeHmne oyepegn 3anpocon
* Pazorpes
* TanmMayThl
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Trigger.Continuous

res.writeStream
foreach( ServiceSink)
trigger(Trigger.Continuous("1 hour"))
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Pes3ynbTaTthl

Bpemsa obpaboTku ogHoro Bbi3oBa (cpegHee):
 bes Mmopgenu - 0.2ms
 C mopgenbto — 14ms
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Ccbi/1IKa Ha Kon:

https://aithub.com/IlyaCES/joker-spark-service
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https://github.com/IlyaCES/joker-spark-service
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