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3ajadya IMOTOKOBOM 00pa0OTKH JaHHBIX

* Korga HaunHaeTcs moTokoBasi 00padoTKa JaHHBIX ?
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3ajadya IMOTOKOBOM 00pa0OTKH JaHHBIX

* Korga HaunHaeTcs moTokoBasi 00padoTKa JaHHBIX ?

Kopnenupyior
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3ajadya IMOTOKOBOM 00pa0OTKH JaHHBIX

» Korjga HaunHaeTcss mOTOKOBast 00padOTKa JaHHBIX?

banaHc MeX1y TOYHOCTBIO M CKOPOCTHIO 00pabOTKH
HEOONBIINX NOPLUUN JaHHBIX
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HMHCTpYMEHTHI

 Apache Spark Streaming
» Apache Flink

» Apache NiFi

 Apache Kafka (KSQL)

» Akka(Pekko), Vert.x
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O yHKIIMOHATBHO U3 KOPOOKH:



[IpenmymecTBa Spark Streaming

O yHKIIMOHATBHO U3 KOPOOKH:

« window function — okorHbIe PYHKIHMH JJISI YaCTUYHON arperamuu



OKOHHBIC (PYHKIIMH

lines = spark \
.readStream \
.format("socket") \
.option("host™, host) \
.option("port™, port) \
.option('includeTimestamp', 'true') \
.load()

words = lines.select(explode(split(lines.value, " ")).alias("word™), \
lines.timestamp)

’--------------------------

wordCounts = words.groupByl(window(words.timestamp, "3 minutes", "1 minutes")p words.word) \
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Tunel OKOHHBIX (PYHKIIMI

e Classic — kjraccuueckre OKHA C JJaHHBIMU
* Tumbling — ¢puxcupoBanHOE
« Sliding — ckonb3sIIIee IePEKPHIBAIOIICE

* Session — Ha OCHOBE ceccUM pabOTHI ¢ TAHHBIMU



Tunbel OKOHHBIX (PYHKIIMI

Tumbling Windows (5 mins)

; 12{00 12105 12:10 12{15 12:20
Time >
Sliding Windows (10 mins, slide 5 mins)
Time _12i00 12:05 12:10 12:15 12:20 5
Session Windows (gap duration 5 mins)
Time 12:00 L1205 . 12:10 12115 12020 | L
12:04 12:09 12:14 v 12:22

Session closed at 12:09+ 5mins =12:14

S
|

Session closed at 12:15+ 5 mins =12:20
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[IpenmymecTBa Spark Streaming

OyHKIIMOHATBHO U3 KOPOOKH:
« window function — okorHbIe PYHKIHMH JJISI 9aCTUYHON arperamuu

 watermark — BpeMeHHbIC METKH JIJI (PUIBTPAlMM HeaKTyaIbHBIX JaHHBIX



Watermark
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Watermark

lines = spark \
.readStream \
.format("socket™) \
.option("host", host) \
.option("port™, port) \
.option('includeTimestamp', 'true') \
.load()

words = lines.select(explode(split(lines.value, " ")).alias("word™), \
lines.timestamp)

wordCounts =|words.withWatermark("timestamp", "5 minutes") \|
.groupBy (Window(words.timestamp, 3 minutes ', "1 minutes'), words.word) \
.count()
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[IpenmymecTBa Spark Streaming

OyHKIIMOHATBHO U3 KOPOOKH:
 window function — oxkorHbBIe PYHKIMH IS YACTUYHOM arperamun
« watermark — BpeMeHHbIC METKH IS (DHIBTPAIlMA HEAKTYaJIbHBIX JAHHBIX

* broadcast variables — rmo6anxsurle read-only nepemenHbIe



Broadcast variable
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[IpenmymecTBa Spark Streaming

OyHKIIMOHATBHO U3 KOPOOKH:

 window function — oxkorHbBIe PYHKIMH IS YACTUYHOM arperamun
 watermark — BpeMeHHbIC METKH JIJI1 (PUIIBTPAlii HeaKTyaIbHBIX JaHHBIX
* broadcast variables — rmo6anxsurle read-only nepemenHbIe

* deduplication — u36aBneHus ot xyOJICH B TOTOKE



Deduplication

df

.withColumn('value', f.col('value').cast(StringType()))
.withColumn('event', f.from_json(f.col('value'), schema))
.selectExpr('event.*")
.withColumn('timestamp’,
f.from_unixtime(f.col('timestamp'), "yyyy-MM-dd’
PRSI ———L 1 O ST I R AR Y -
j.dropDuplicates(["client_id", "timestamp"])I
I.withWatermark( 'timestamp', '10 minutes')

\-----------------------

"HH:mm:ss.SSS")
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[IpenmymecTBa Spark Streaming

OyHKIIMOHATBHO U3 KOPOOKH:

 window function — oxkorHbBIe PYHKIMH IS YACTUYHOM arperamun

« watermark — BpeMeHHbIC METKH IS (DHIBTPAIlMA HEAKTYaJIbHBIX JAHHBIX
* broadcast variables — rmo6anxsurle read-only nepemenHbIe

* deduplication — u36aBnenns oT ay0scii B HOTOKE

e exactly-once — cemaHTHKaA CTPOrO OJHOIO 00OPa0OTAaHHOTO COOOIICHUS



Exactly-once

https://spark.apache.org/docs/latest/structured-streaming-programming-quide.html#fault-tolerance-semantics

Fault Tolerance Semantics

Delivering end-to-end exactly-once semantics was one of key goals behind the design of Structured Streaming. To achieve that, we have
designed the Structured Streaming sources, the sinks and the execution engine to reliably track the exact progress of the processing so that it can
handle any kind of failure by restarting and/or reprocessing. Every streaming source is assumed to have offsets (similar to Katka offsets, or Kinesis
sequence numbers) to track the read position in the stream. The engine uses checkpointing and write-ahead logs to record the offset range of
the data being processed in each trigger. The streaming sinks are designed to be idempotent for handling reprocessing. Together, using

replayable sources and idempotent sinks, Structured Streaming can ensure end-to-end exactly-once semantics under any failure.
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Exactly-once

https://spark.apache.org/docs/latest/structured-streaming-programming-quide.html#fault-tolerance-semantics

Fault Tolerance Semantics

Delivering end-to-end exactly-once semantics was one of key goals behind the design of Structured Streaming. To achieve that, we have
designed the Structured Streaming sources, the sinks and the execution engine to reliably track the exact progress of the processing so that it can
handle any kind of failure by restarting and/or reprocessing. Every streaming source is assumed to have offsets (similar to Katka offsets, or Kinesis
sequence numbers) to track the read position in the stream. The engine uses checkpointing and write-ahead logs to record the offset range of
the data being processed in each trigger. The streaming sinks are designed to be idempotent for handling reprocessing. Together, using

replayable sources and idempotent sinks, Structured Streaming can ensure end-to-end exactly-once semantics under any failure.

Kaxkoi 11eHoi’?
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[IpenmymecTBa Spark Streaming

OyHKIIMOHATBHO U3 KOPOOKH:

 window function — oxkorHbBIe PYHKIMH IS YACTUYHOM arperamun

watermark — BpeMeHHbIC METKH JJIs PUIBTpAIlii HEAKTyaIbHbBIX JaHHBIX

broadcast variables — rmo6ansasie read-only mepemennsie

exactly-once — cemanTuka cTporo ogHOro 00padboTaHHOTO COOOIICHUS

oObeuHeHue MoToKoB (Join) — stream-stream, stream-static



Join stream

impressions = spark.readStream....
clicks = spark.readStream....

impressionsWithWatermark = impressions.withWatermark("impressionTime"™, "2 hours")
clicksWithWatermark = clicks.withWatermark("clickTime", "3 hours")

impressionsWithWatermark.join(
clicksWithWatermark,
eXpr‘(" min
clickAdId = impressionAdId AND
clickTime >= impressionTime AND
clickTime <= impressionTime + interval 1 hour

)
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[IpenmymecTBa Spark Streaming

HedyHKLMOHAIBHO:



[IpenmymecTBa Spark Streaming

HedyHKLMOHAIBHO:

* Menemxep pecypcoB — YARN, K8s

kubernetes
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[IpenmymecTBa Spark Streaming

HedyHKk1inoHaibHO:
* Menemxep pecypcoB — YARN, K8s

* Bricokas nporyckHasi CliloCOOHOCTh, OTKA30y CTOMYMBOCTD

msg/sec URL GNGI msg/sec

832k 620k 3.847wi 222« 307«
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[IpenmymecTBa Spark Streaming

HedyHKk1inoHaibHO:
* Menemxep pecypcoB — YARN, K8s
* Bricokas nporyckHasi CliloCOOHOCTh, OTKA30y CTOMYMBOCTD

» OxHa xomoBas 0a3a misa batch u streaming

lines = spark \
.read \

lines = spark \
.readStream \
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HedyHKk1inoHaibHO:

* Menemxep pecypcoB — YARN, K8s

* Bricokas nporyckHasi CliloCOOHOCTh, OTKA30y CTOMYMBOCTD
» OxHa xomoBas 0a3a misa batch u streaming

« Blacklist u speculation — mj1s 0TKa30yCTOMUYMBOCTH U HAAEKHOCTH



[IpenmymecTBa Spark Streaming

HedyHKk1inoHaibHO:

* Menemxep pecypcoB — YARN, K8s

* Bricokas nporyckHasi CliloCOOHOCTh, OTKA30y CTOMYMBOCTD
» OxHa xomoBas 0a3a misa batch u streaming

« Blacklist u speculation — mj1s 0TKa30yCTOMUYMBOCTH U HAAEKHOCTH

--conf
--conf

spark.blacklist.enabled=true"
spark.executor.heartbeatInterval® ~ 20s




[IpenmymecTBa Spark Streaming

HedyHKk1inoHaibHO:
* Menemxep pecypcoB — YARN, K8s
* Bricokas nporyckHasi CliloCOOHOCTh, OTKA30y CTOMYMBOCTD

» OxHa xomoBas 0a3a misa batch u streaming

« Blacklist u speculation — mj1s 0TKa30yCTOMUYMBOCTH U HAAEKHOCTH

--conf "spark.speculation=true"
--conf "spark.speculation.multiplier=3"
--conf "spark.speculation.quantile=0.90"




Speculation

Job 1

‘ Driver }——r

Job 2

Job N

—

XTasl-c 1

Task 2

Task K

JTESH K+1
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[IpenmymecTBa Spark Streaming

HedyHKk1inoHaibHO:

* Menemxep pecypcoB — YARN, K8s

* Bricokas nporyckHasi CliloCOOHOCTh, OTKA30y CTOMYMBOCTD

» OxHa xomoBas 0a3a misa batch u streaming

« Blacklist u speculation — mj1s 0TKa30yCTOMYMBOCTH U HAAEKHOCTH

* Ul — nmg monuTopuHTa 1 aHaau3a Spark-npunoxeHus



Spark Ul
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Henocrarku Spark Streaming

* OYHKIMOHAJIBHO:
 True (?) streaming (continues processing experiment)

https://spark.apache.org/docs/latest/structured-streaming-programming-quide.html#continuous-processing

Continuous Processing

[Experimentall]

Continuous processing is a new, experimental streaming execution mode introduced in Spark 2.3 that enables low (~1 ms) end-to-end latency
with at-least-once fault-tolerance guarantees. Compare this with the default micro-batch processing engine which can achieve exactly-once
guarantees but achieve latencies of ~100ms at best. For some types of queries (discussed below), you can choose which mode to execute them in

without modifying the application logic (i.e. without changing the DataFrame/Dataset operations).

41
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Henocrarku Spark Streaming

* OYHKIMOHAJIBHO:
 True (?) streaming (continues processing experiment)

spark \
.readStream \
.format("kafka") \
.option("kafka.bootstrap.servers”, "hostl:port,host2:port™) \
.option("subscribe™, "topic_ source") \
.load() \
.selectExpr("CAST(key AS STRING)", "CAST(value AS STRING)") \
.writeStream \
.format("kafka") \
.option("kafka.bootstrap.servers”, "hostl:portl,host2:port2") \
.oEtlonﬁ“tqplc "toe}c 51nk12 \

trlgger(contlnuous— 1 second") \ # .trigger(availableNow=True) \|

42




Henocrarku Spark Streaming

* OYHKIMOHAJIBHO:
 True (?) streaming (continues processing experiment)
» Mamno roroBeix koHHeKTOpOB: File, Kafka, Foreach/ForeachBatch



Henocrarku Spark Streaming

* OYHKIMOHAJIBHO:
 True (?) streaming (continues processing experiment)
« Mauno roroBeix koHHeKkTOpOB: File, Kafka, Foreach/ForeachBatch

https://spark.apache.org/docs/latest/structured-streaming-programming-
guide.html#using-foreach-and-foreachbatch

Note:

* By default, foreachsatch provides only at-least-once write guarantees. However, you can use the batchld provided to the function as way to

deduplicate the output and get an exactly-once guarantee.
» foreachBatch does not work with the continuous processing mode as it fundamentally relies on the micro-batch execution of a streaming

query. If you write data in the continuous mode, use foreach instead.
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Henocrarku Spark Streaming

* OYHKIMOHAJIBHO:
 True (?) streaming (continues processing experiment)
» Mamno roroBeix koHHeKTOpOB: File, Kafka, Foreach/ForeachBatch

* DataFrame APl orpanndeH — HET BO3BMOKHOCTH YIIPABICHUSI KOMMHATOM
oddceron, npumenenne Gyakropos map, flatMap u T.1.
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Henocrarku Spark Streaming

* HedyHKIIMOHAIBHO!
* HyxHa ToHKasi KOH(UTypalMs Ha KaX/IbIi IIOTOK — Cpa3y HE MOCACT
* ['opr30oHTaTPHOE MACIITAOMPOBAHUE 3ABUCUT OT UCTOYHUKA

Executor

Topic J Tasks
partition-0 assign

Executor

W

k-

partition-1 assign
Tasks

partition-2

assign
—’ Executor

Tasks



Topic
partition-0 assign
partition-1 assign
partition-2 assign
not assign

l/‘_ Executor | 2
|
]
|
-
Tasks
% 7,
f Executor )
|
|
Tasks
\% J
fr Executor A
|
1
]
>
Tasks
\ i J
% Executor 2
' |
|
¥
Tasks
\ % J
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Henocrarku Spark Streaming

* HedyHKIIMOHAIBHO!
* HyxHa ToHKasi KOH(UTypalMs Ha KaX/IbIi IIOTOK — Cpa3y HE MOCACT
* ['opr30oHTaTPHOE MACIITAOMPOBAHUE 3ABUCUT OT UCTOYHUKA

* I3MeHEHNE NHTEHCUBHOCTH JIAHHBIX IIPUBOJUT K HEMPEACKA3yEMbIM
MIOCJIEACTBUSAM



Henocrarku Spark Streaming

* HedyHKIIMOHAIBHO!
* HyxHa ToHKasi KOH(UTypalus Ha KaXIblil IIOTOK — Cpa3y HE MOCAECT
* ['opr30oHTaTPHOE MACIITAOMPOBAHUE 3ABUCUT OT UCTOYHUKA

* I3MeHEHNE NHTEHCUBHOCTH JIAHHBIX IIPUBOJUT K HEMPEACKA3yEMbIM
MIOCJIEACTBUSAM

Jloxaan:
Bajepusi JIpiMounkasi — ABTOMaTHYeCKHii TIOHMHT Spark-mpunoskennii




Henocrarku Spark Streaming

* HedyHKIIMOHAIBHO!
* HyxHa ToHKasi KOH(UTypalMs Ha KaX/IbIi IIOTOK — Cpa3y HE MOCACT
* ['opr30oHTaTPHOE MACIITAOMPOBAHUE 3ABUCUT OT UCTOYHUKA

* I3MeHEHNE NHTEHCUBHOCTH JIAHHBIX IIPUBOJUT K HEMPEACKA3yEMbIM
MIOCJIEACTBUSAM

* OrcyrctByeT Ul 114 ynpaBieHus HOTOKaMM JJaHHBIX



Tunoseie 3amaum a1g Spark Streaming

Streaming tasks

Spark Structured Streaming
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Tunoseie 3amaun gia Spark Streaming

* Bonpmoit moTok JaHHbIX (MHLIHOHEI coobmenmnit) n3 Kafka c
3anuchio HAa HDFS nnm S3.



Tunoseie 3amaun gia Spark Streaming

* Bonpmoit moTok JaHHbIX (MHLIHOHEI coobmenmnit) n3 Kafka c
3anuchio HAa HDFS nnm S3.

JoxJjan:




Tunoseie 3amaun gia Spark Streaming

* Bonpmoit moTok JaHHbIX (MHLIHOHEI coobmenmnit) n3 Kafka c
3anuchio HAa HDFS nnm S3.

spark \
.readStream \
.format("kafka") \
.option("kafka.bootstrap.servers", "hostl:portl,host2:port2") \
.option("subscribe"”, "topic_name™) \
.option("maxOffsetsPerTrigger", "1000000") \
.load() \

.writeStream \
.trigger(processingTime = '1 minutes') \ #\.trigger(avaiLabLeNow=True) \

{.format("PARQUET") \ j
{.option("path", "/path/to/storage/date") \=

——————————————————————————————— 4
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Tunoseie 3amaun gia Spark Streaming

* bonpmIo¥ MOTOK JaHHBIX (MUJIHOHBI COOOIICHUM) ¢ ASAyOINKaLHCei
0€3 BHEIIHEIO XPaHWINIIA



Tunoseie 3amaun gia Spark Streaming

* bonbmIoi MOTOK JaHHBIX (MHIIHOHBI COOOIICHUM) C ASAyOINKaIeH
0€3 BHEIIHETO XpaHUJIHIIA

spark.readStream.format('kafka') \
.option('kafka.bootstrap.servers', 'host:port').option("subscribe", "client.stream") \
.options(**kafka security options) \
.load() \
.withColumn('value', f.col('value').cast(StringType())) \
.withColumn('event' f from_json(f.col('value'), schema)) \
fw1thColumn( t1mestamp f.from_unixtime(f.col('timestamp'), "yyyy-MM-dd' 'HH:mm:ss. SSS")|
| cast(TlmestampType())) \ .
\dropDupllcates([ '‘client_id", "timestamp"]).withWatermark('timestamp', '10 minutes') \ }
writeStream \
.outputMode("append™) \
.format("console") \
.option("truncate”, False) \
.trigger(availableNow=True) \
.start() >




Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TaHHBIX (MUJIINOHBI COOOIICHHIA)
CIIPABOYHOM MH(pOpMAIEH U 3alHUChI0 B HECKOJIBKO CUHKOB



Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

incomming message schema = ...

kafka data = spark.readStream.format('kafka').option(..)...load() \
.select(from_json(col("value").cast("string"), incomming message schema))

postgresql data = spark.read.format('jdbc').option(..)...load()

result df = kafka data.join(postgresql data, col("kafka join col") == col("pg_join _col™)) \
.select(...)

result df.writeStream \
.foreachBatch(foreach batch function) \
.start() \
.awaitTermination()
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Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

incomming message schema = ...

kafka data = spark.readStream.format('kafka').option(..)...load() \
.select(from_json(col("value").cast("string"), incomming message schema))

postgresql data = spark.read.format('jdbc').option(..)...load()

result_df —fkafka data.join(postgresql data, col("kafka_join col") == col("pg join_col")) \|
Y o or IR

result df.writeStream \
.foreachBatch(foreach batch function) \
.start() \
.awaitTermination()
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Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

incomming message schema = ...

kafka data = spark.readStream.format('kafka').option(..)...load() \
.select(from_json(col("value").cast("string"), incomming message schema))

postgresql data = spark.read.format('jdbc').option(..)...load()

result df = kafka data.join(postgresql data, col("kafka join col") == col("pg_join _col™)) \
.select(...)

result df.writestream \ _______________

f foreachBatch(foreach_batch_function) \l
IS -1 5 1 O 5 N

.awaitTermination()
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Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

def foreach batch _function(df, epoch id):

df.write \
.mode("append™) \
.format("jdbc").option(..)...save()

kafka df = transform(df)

kafka df.write \
.format("kafka").option(..)...save()

df.unpersist()
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Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

def foreach batch function(df, epoch id):
df.persist()

df.write \
mode( append") \

kafka df = transform(df)

kafka df.write \
.format("kafka").option(..)...save()

df.unpersist()
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* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

def foreach batch function(df, epoch id):
df.persist()

df.write \
.mode("append™) \
.format("jdbc").option(..)...save()

f kafka df = transform(df):

kafka df.write \
.format("kafka").option(..)...save()

df.unpersist()
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* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

def foreach batch function(df, epoch id):
df.persist()

df.write \
.mode("append™) \
.format("jdbc").option(..)...save()

kafka df = transform(df)

kafka df.write \

df.unpersist()




Tunoseie 3amaun gia Spark Streaming

* OborameHne OONBIITOrO MOTOKA TAaHHBIX (MUJIINOHBI COOOIICHMIA)
CIIPAaBOYHOM MH(pOpMAIIUCH U 3alHUCHI0 B HECKOJIBKO CUHKOB

def foreach batch function(df, epoch id):
df.persist()

df.write \
.mode("append™) \
.format("jdbc").option(..)...save()

kafka df = transform(df)

kafka df.write \
.format("kafka").option(..)...save()
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Tunoseie 3amaun gia Spark Streaming

* Bonpmoit moTok JaHHbIX (MHLIHOHEI coobmenmnit) n3 Kafka c
3anuchio Ha HDFS umm S3

* bopmoii MOTOK JaHHBIX (MHJUIMOHEI COOOIMIEHUH) ¢ AeayOIKaIuei
0€3 BHEIIHErO XPaHWINIIA

» O0oramieHne 00JIbIIOro MOTOKA JaHHBIX (MHIIIMOHEI COOOICHHH )
CIIpAaBOYHOM MH(OPMAIMEH U 3alIMChI0 B HECKOJIBKO CHHKOB

* OObeMHEHNE HECKOJIBKHMX ITOTOKOB JTaHHBIX B OAMH (Streams join)
e Co3manune Staging wim Raw-cios miss DWH
« Lambda — apxurexrypa (streaming + batch B omno# xomoBoit 6a3e)
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Spark Structured Streaming

Streaming tasks
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3agaun He 11 Spark Streaming

* [IoTOK JaHHBIX ¢ MUHUMAJIBHEIM latency (MHUIUIHCEKYH/IHI)

Flink
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3agaun He ga Spark Streaming

 [ToToK maHHBIX ¢ MUHHUMAaIbLHEIM latency (MunmmceKyHab!)

source = KafkaSource.builder() \
.set_bootstrap_servers(brokers) \
.set_topics("input-topic") \
.set_group_id("my-group") \
.set_starting offsets(KafkaOffsetsInitializer.earliest()) \
.set_value only deserializer(SimpleStringSchema()) \
.build()

sink = KafkaSink.builder() \
.set_bootstrap _servers(brokers) \
.set_record serializer(
KafkaRecordSerializationSchema.builder()

.set_topic("topic-name")
.set _value serialization_schema(SimpleStringSchema())
.build()

)\

.set_delivery guarantee(DeliveryGuarantee.EXACTLY_ONCE) \

.build()




3agaun He ga Spark Streaming

* [ToTOK maHHBIX ¢ MUHHMAaIBLHEIM latency (MunmmceKyHas!)

source = KafkaSource.builder() \}

— T T TTset_bootstrap servers{brokers) \

.set_topics("input-topic") \

.set_group_id("my-group") \

.set_starting offsets(KafkaOffsetsInitializer.earliest()) \
.set_value only deserializer(SimpleStringSchema()) \
.build()

sink = KafkaSink.builder() \
.set_bootstrap _servers(brokers) \
.set_record serializer(
KafkaRecordSerializationSchema.builder()

.set_topic("topic-name")
.set _value serialization_schema(SimpleStringSchema())
.build()

)\

.set_delivery guarantee(DeliveryGuarantee.EXACTLY_ONCE) \

.build()
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3agaun He ga Spark Streaming

 [ToToK maHHBIX ¢ MUHHUMAaIbLHEIM latency (MunmmceKyHab!)

source = KafkaSource.builder() \
.set_bootstrap_servers(brokers) \
.set_topics("input-topic") \
.set_group_id("my-group") \
.set_starting offsets(KafkaOffsetsInitializer.earliest()) \
.set_value only deserializer(SimpleStringSchema()) \
.build()
sink = KafkaSink builder() \ _i
.set_bootstrap _servers(brokers) \
.set_record serializer(
KafkaRecordSerializationSchema.builder()
.set_topic("topic-name")
.set _value serialization_schema(SimpleStringSchema())
.build()
)\
.set_delivery guarantee(DeliveryGuarantee.EXACTLY_ONCE) \
.build()
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3agaun He ga Spark Streaming

 [ToToK maHHBIX ¢ MUHHUMAaIbLHEIM latency (MunmmceKyHab!)

source = KafkaSource.builder() \
.set_bootstrap_servers(brokers) \
.set_topics("input-topic") \
.set_group_id("my-group") \
.set_starting offsets(KafkaOffsetsInitializer.earliest()) \
.set_value only deserializer(SimpleStringSchema()) \
.build()

sink = KafkaSink.builder() \
.set_bootstrap _servers(brokers) \
.set_record serializer(
KafkaRecordSerializationSchema.builder()
.set_topic("topic-name")
.set _value serialization_schema(SimpleStringSchema())
.build()




3agaun He ga Spark Streaming

 [ToToK maHHBIX ¢ MUHHUMAaIbLHEIM latency (MunmmceKyHab!)

source = env.from_source(source, WatermarkStrategy.no watermarks(), "Kafka Source")
stream = source..

stream.sink to(sink)
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* [IoTOKM JaHHBIX 10 MUJUIMOHOB COOBITHH B CEKYHAY C HECJI0KHOM
TpaHC(popMalel Wi C YaCTUYHON arperamnuen



3agaun He 11 Spark Streaming

* [IoTOKM HAHHBIX 1O MUJJIMOHOB COOBITHI B CEKYHAY C HECI0XKHOM
TpaHC(popMaLel Wid ¢ YaCTUYHOM arperamyuen
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3agaun He ga Spark Streaming

* [IoTOKM JaHHBIX 10 MUJUIMOHOB COOBITHH B CEKYHAY C HECJI0KHOM
TpaHC(popMalel Wi C YaCTUYHON arperamnuen

Jloxan:
JOmvutpuii byraiiuenko — Stateful streaming: Kelicel, marrepHbl, peajau3anun




3agaun He ga Spark Streaming

* [IoTOKM JaHHBIX 10 MUJUIMOHOB COOBITHH B CEKYHAY C HECJI0KHOM
TpaHC(popMalel Wi C YaCTUYHON arperamnuen

0 @nifiusers
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m ConsumeKafkaRecord 2.6
. Oomumekaﬂmaecw Le: 150-SNAPSH .
néi-nifikafea:
Smin
Smin
@ 5min
5min
| Nome success =
| Queued 0 (0 bytes) i
v
@ Partition by customerld or CC#
~ PartitionRecord 1.15 (-SNAPSHOT
09 apache nifi - fifi-gtandatd-nae §1LVRY P R DO B I (201 9 I3 12 | I
In 0(0 bytes) 5min _ Name failure |
Read/Write 0 bytes/ 0 bytes 5 min 'Ququ.d 0 (0 bytes) I
out 0(0 bytes) 5 min
Tasks/Time 0/ 00:00:00.000 Smin
Name suecess
Queued 0 (0 bytes)
¥
m Route on customerld or CC#
~ eOnA:mbmeHSO-SNAPSHOT
019 3p3che 0
In 0 (0 bytes) 5min
~ Read/Write 0 byles /0 bytes 5min
out 0 (0 bytes) 5min
Tasks/Time 0/ 00.00:00.000 Srmun
Queued 0(0 bytes) IMued 0 (0 bytes)
Enrich by customerld Enrich by Credit Card Number
- Lookupf?c{:otdl.lsosukPSHDT = Lookup:zeoeons.osnmuor
In 0 (0bytes) In 0 (0 bytes) Smin L | Name """“;' |
Read/Write 0 bytes /0 bytes Read/Wirite 0 bytes /0 bytes Smin | | Queued 0(0bytes I
Out 0(0 bytes) Cut (0 bytes) Sminif it b1}
Tasks/Time 0/ 00:00-00.000 Tasks/Time 0/00:00:00.000 Smin
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3agaun He ga Spark Streaming

* [IoTOKM JaHHBIX C IIOCT-aHAJIM30M — IIPOBEPKA TUITOTE3

ClickHouse
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* [IoTOKM JaHHBIX C IIOCT-aHAJIM30M — IIPOBEPKA TUITOTE3

Kofko
Topic

Kofka ’T'able_
Eng?ne_

Materialized
View

1

MerqgeTree
fomi y table

I

User queries
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3agaun He ga Spark Streaming

* KOHTpOJ'II) Hd KAKAOM IIAI'c 1 CTPOI'OCTb BbIIIOJIHCHUSI onepauﬂﬁ



3agaun He ga Spark Streaming

* KOHTpOJIb Ha Ka)KJIOM IIIare ¥ CTPOrOCTH BEHITTOJIHCHUS OIepaIlii
(mpumenenne pynkropos map, flatMap u T.11.)

A akka streams VERT. X
A alpakka @

Spring Webflux
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Yek-nuct o npumenenuro Spark Streaming

v’ BospIie mOTOKY JaHHBIX (OT MUJUTMOHOB COOBITHI B CEKYHY )

v OTCyTCTBYET HEOOXOUMOCTE ceMaHTHKHU exactly-once

v'He HYy»KHO TIIyOOKO€E HOTPYKEHHE B 00pabOTKy TaHHBIX ((PYHKTOPHI)

v'ECTh KOMIIETEHINY TSI MOAAEPKKH HHPPpACTPYKTYphI Spark
Streaming

‘/«H
1T

MHTE€HCUBHOCTB MMOTOKA HE MEHSETCS CKAYKOOOPa3HO 3a KOPOTKUH

DOMEKYTOK BPEMEHHU

v'E

{y>XHO DKOMHUTH OO0JBIIME NOTOKHW JAHHBIX C PACCHHXPOHHOM I10

BPCMCHHU NJIN CTATUKY



CooO11ecTBa

* Moscow Spark
» Powerful NiFi
* ClickHouse ue Topmo3ur

* I/IH)KI/IHI/IpI/IHF JTAHHBIX
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