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3agaya

= Mbl e-commerce nnowagka ¢ 30 MNH aKTUBHbIX NMOJib30BaTenen
= Ha Bxoj nonyyaem noToK A4eMcTBU CoOBepLLUEHHbIX NONb30BaTeNnAMM

= XoTenu Obl aHaNN3MpPOBaTb NOMb30BaTEIbCKME CECCUN B PEaIbHOM BPEMEHM
1 Ha OCHOBE 3TOro aHanu3a 3anycKkaTb NPOMOTUPOBaHWE onpeaeneHHbIX
NPOAYKTOB 419 Nosib3oBaTeN

Data Stream: User Actions

User ID: 1001 -UserID:1002 -UserID:1003

—@ User login \ ? Add to cart {3 Payment complete E—)Userlogout
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PewleHue B N06, ero natocbl U MUHYCbI
B novcKax HOBOIro MHCTPYMEHTA
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PeweHue B n06 - pearMpoBaTb Ha Ka)goe
nencTeue nosb3oBaTens

Traditional
transactional application

trigger .
Events—»[ Application J »\Actlon

Transactional DB
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PelweHune B 106 — anropuTtm Npu NoCcTynieHUn
coObITUA

CoObITHE
Ctapt .
TepMUHanNbHoe?
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PelweHune B 106 — anropuTtm Npu NoCcTynieHUn
coObITUA
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- J
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PeweHue B 106 — anroputm
npu cpabaTtbiBaHUU TaiMepa

Ctapt

CxoauTb B B/l 3a Bcemu oencTBUAMU
nonb3oBaTend

[lpoBeCcTN aHaNn3

OTnpaBuTb YBEOOMIIEHKE
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PelleHue
B 100 - MbICNU

PocT Harpy3ku (npobnembl
MacwTabupoBaHus, Harpy3ka Ha b/l)

9BONIOUMOHMPOBaHME OU3HEC TPeOOBaHU
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B noncKax HOBOro UHCTPYMEHTA

/ Batch processing\

= paboTaem ¢ KOHEYHbIM HabOPOM AaHHbIX
(HeT out-of-order cobbITUIA, Nerue
BOCCTAaHOBUTbCA B criydae c60s)
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B noncKax HOBOro UHCTPYMEHTA

/ Batch processing\

= paboTaem ¢ KOHEYHbIM HabOPOM AaHHbIX
(HeT out-of-order cobbITUiA, Nerue
BOCCTAaHOBUTbCA B criydae c60s)

" BbICOKAA 3a4EPHKKa
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B noncKax HOBOro UHCTPYMEHTA

Streaming Databases

- B
A s
DELTASTREAM “

U RisingWave

W Materialize

NSTREAM
\_ /

= 3aToyeHbl Ha 06PAa0OTKY NOTOKOB AAHHbIX
B peanbHOM BPEeMEHU B OTANYUK OT real-time
OLAP 6a3 (source-s, sink-s, windows, low
latencies)
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Streaming Databases
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= 3aToyeHbl Ha 06PAa0OTKY NOTOKOB AAHHbIX
B peanbHOM BPEeMEHU B OTANYUK OT real-time
OLAP 6a3 (source-s, sink-s, windows, low
latencies)

= XBatut nnogHoro SOL?
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B noncKax HOBOro UHCTPYMEHTA

Stateful Stream Processin
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= 3aTo4YyeHbl Ha 00PABOTKY NOTOKOB AAHHbIX
B peanbHOM BpeMeHu (source-s, sink-s,
windows, low latencies)
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B noncKax HOBOro UHCTPYMEHTA

Stateful Stream Processin
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= 3aTo4YyeHbl Ha 00PABOTKY NOTOKOB AAHHbIX
B peanbHOM BpeMeHu (source-s, sink-s,
windows, low latencies)

= JlocTynHbI pasHbie Buabl API
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Event-driven npunoxeHue Ha 6a3e hpeinMBOpPKa
NOTOKOBO 060paboOTKM

Event-driven application

trieeer Action
4 e ee ) il >\
Application

events—| JUEEEEN) 2=

Event Log

5 Other
Applications

periodically write
asynchronous
checkpoints

Persistent
storage
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€ UBER #»2zalando

Alibaba.com

Apache Flink

KomnaHuun 3aaBndI0T 0 cneaylownx akrax:
= Cnoco0OeH BblAepKMBaATb HArPy3Kn B COTHN Tbica4y RPS
= KnacTep ycnewHo paboTaeT Ha TbicAYax MaLUnH

= OnepupyloT CTENTOM B AE€CATKN TepabdainT

7K

XlIaomi.com
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" PelwleHue 3agadm c nomoLublo Apache Flink

= KaK oIMHK cnpaBndeTcd ¢ TPYAHOCTAMU
0OHapyXeHHbIMU B paMKax peleHus B nob

= [paHuubl NPUMEHNMOCTMN
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PeweHue ¢ ncnonbsoaHuem Apache Flink

Source Transformation Sink
Operator Operator Operator
User Promotion o Seng
Actions Analyzer Nort(i)fir::‘gti'ggs
Stream

%—J

Job
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public static void main(String[] args) throws Exception {
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<UserAction> userActions = env
.addSource(new UserActionSource())
.name("user-actions");

DataStream<PromotionNotification> promotionNotifications = userActions
.keyBy (UserAction::getUserId)
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(5)))
.trigger(PromotionAnalysisTrigger.create())

.process(new PromotionAnalyzer())
.name ("promotion-analyzer");

promotionNotifications
.addSink(new PromotionNotificationSink())
.name("send-promotion-notifications");

env.execute("Promotion Analysis");
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public class PromotionAnalyzer extends
ProcessWindowFunction<UserAction, PromotionNotification, String, TimeWindow> {

@0verride
public void process(
String userld,
ProcessWindowFunction<UserAction, PromotionNotification, String, TimeWindow>.Context context,
Iterable<UserAction> userActions,
Collector<PromotionNotification> out
) throws Exception {
if (shouldStopPromotion(userActions)) {
out.collect(new PromotionNotification(userId, Type.STOP_PROMOTION)):
} else if (shouldStartPromotion(userActions)) {
out.collect(new PromotionNotification(userId, Type.START_PROMOTION)):
1
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public static void main(String[] args) throws Exception {
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<UserAction> userActions = env

.addSource(new UserActionSource())
.setParallelism(2)

.name ("user-actions"):

DataStream<PromotionNotification> promotionNotifications = userActions
.keyBy (UserAction: :getUserId)
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(5)))
.trigger(PromotionAnalysisTrigger.create())

.process(new PromotionAnalyzer())
.setParallelism(2)
.name'”promotlon—ana!yzerni;

promotionNotifications
.addSink(new PromotionNotificationSink())
.name("send-promotion-notifications");

env.execute("Promotion Analysis");
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public static void main(String[] args) throws Exception {
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<UserAction> userActions = env
.addSource(new UserActionSource())
.setParallelism(2)

.name ("user-actions"):

DataStream<PromotionNotification> promotionNotifications = userActions
.keyBy(UserAction::getUserId)

.window(ProcessingTimeSessionWindows.withGap(Time.minutes(5)))
.trigger(PromotionAnalysisTrigger.create())

.process(new PromotionAnalyzer())

.setParallelism(2)

.name("promotion-analyzer");

promotionNotifications
.addSink(new PromotionNotificationSink())
.name("send-promotion-notifications");

env.execute("Promotion Analysis");
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public static void main(String[] args) throws Exception {
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<UserAction> userActions = env
.addSource(new UserActionSource())
.setParallelism(2)

.name ("user-actions"):

DataStream<PromotionNotification> promotionNotifications = userActions
.keyBy (UserAction: :getUserld
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(5)))

.trigger(PromotionAnalysisTrigger.create())
.process(new PromotionAnalyzer())
.setParallelism(2)
.name("promotion-analyzer");

promotionNotifications
.addSink(new PromotionNotificationSink())
.name("send-promotion-notifications");

env.execute("Promotion Analysis");
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public class PromotionAnalysisTrigger extends Trigger<UserAction, TimeWindow> {

@0verride
public TriggerResult onElement(
UserAction userAction, long timestamp, TimeWindow window, TriggerContext ctx) 1

if (userAction.getType() == Type.LO0G_0UT) A
return TriggerResult.FIRE_AND_PURGE;
1

ctx.registerProcessingTimeTimer (window.maxTimestamp());

return TriggerResult.CONTINUE;
1

@0verride

public TriggerResult onProcessingTime(long time, TimeWindow window, TriggerContext ctx) {
return TriggerResult.FIRE_AND_PURGE;
!
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public static void main(String[] args) throws Exception {
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<UserAction> userActionsFromAuthorization = env
.addSource(new UserActionAuthorizationSource())
.setParallelism(2)

.name("user-actions-authorization");

DataStream<UserAction> userActionsFromCart = env
.addSource(new UserActionCartSource())
.setParallelism(2)

.name("user-actions-cart");

DataStream<UserAction> userActions = userActionsFromAuthorization
.union(userActionsFromCart);

DataStream<PromotionNotification> promotionNotifications = userActions
.keyBy(UserAction: :getUserId)
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(5)))
.trigger(PromotionAnalysisTrigger.create())

.process(new PromotionAnalyzer())
.name("promotion-analyzer");

promotionNotifications
.addSink(new PromotionNotificationSink())
.name("send-promotion-notifications");

env.execute("Promotion Analysis");
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= KaK (o InHK cnpaBndeTcAa ¢ TPYAHOCTAMMU
OOHapVYXEeHHbIMU B paMKax peLleHud B o0

= [paHuLbl NPUMEHUMOCTU
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TpyaHOCTH
O0OHapYXEeHHbIE

B paMKax pelueHus
B 1006

PocT Harpy3ku (npoonembl
MacLwTabupoBaHund, Harpy3Kka Ha bl)

9BONIOUMOHMPOBaHME OU3HEC TPeOOBaHW
Coou (ay6nuKaTbl/noTepu AaHHbIX)

Out-of-order gaHHbIE?
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TpyaHOCTH
O0OHapYXEeHHbIE

B paMKax pelueHus
B 1006

= 3BONOLNOHNPOBaHNE OU3HEC
TpeOoBaHNIA

= COou (ay6nuKaTbl/noTepu gaHHbIX)

= Qut-of-order gaHHbIE?
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® Running Jobs Start Time 2023-07-14 16:59:16 Duration 1d 21h 52m 38s
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HSYH

Detail SubTasks TaskManagers

Source: Kafka Source
+- Process

State M RUNNING

Parallelism : 4
Start Time : 2023-07-18 15:43:25
End Time -

Duration : 1h 23m 37s

Watermarks

Task

Records Sent

Records Received

Bytes Sent

Bytes Received

Accumulators

BackPressure

417,100
0
452 MB

0B
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TpyaHOCTH
O0OHapYXEeHHbIE

B paMKax pelueHus
B 1006

= C6om (AyOonuKaTtbi/noTepmn AaHHbIX)

= Qut-of-order paHHbIE?
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C6ou (oy6nukaTbi/noTepu AaHHbIX)

data stream

<+ newer records older records =
checkpoint checkpoint stream record
barrier n barrier n-1 (event)
I : " ] ! I‘ |
part of part of part of

checkpoint n+1 checkpoint n checkpoint n-1
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C6ou (oy6nukaTbi/noTepu AaHHbIX)

Checkpoint storage

Topic
Partition
Offset

. Send
User Promotion )
Acti Analvzer Promotion
ctions y Notifications
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C6ou (oy6nukaTbi/noTepu AaHHbIX)

Checkpoint storage

Events in window

Active timer

. Send
User Promotion )
Act Analvzer Promotion
ctions y Notifications



C6ou (oy6nukaTbi/noTepu AaHHbIX)

Checkpoint storage

Nothing

User Promotion Senc!
] Promotion
Actions Analyzer P
Notifications
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C6ou (oyonukaTbi/noTepu AaHHbIX)

" [[apaHTUX BOCTaBKM 3aBUCAT OT TUNOB Source/Sink
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C6ou (oyonukaTbi/noTepu AaHHbIX)

" [[apaHTUX BOCTaBKM 3aBUCAT OT TUNOB Source/Sink
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= Qut-of-order paHHbIEe?
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Out-of-order cobbITHA?

Stream (out of order)

21| |19 : 20|17 2211 121[17| | 14 : 12| | 9 | 15 11||.7
W(17) W(11) x
\ / Event
Watermark

Event timestamp
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[ne NnpUuMeHATDb - Event-driven npunoXeHus

DETECTION
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[ Ae npuMeHATb — [loTOKOBaA aHaNIUTUKA
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[ Ae npuMeHATb — [loTOKOBaA aHaNIUTUKA
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[ Ae npumMmeHATb — [1oTOKOBbIN ETL

Periodic ETL

Transactional Database / Real-time Events

Database

Filesystem
read write

Data Pipeline

i

append

Database /
Filesystem
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Tunbl 3apay roe

He CTOUT NPUMEHATDb
bpeinMBOPK
NOTOKOBO 00paboTKM

= O6paboTKa 60nbLUNX OOLEMOB
MCTOPUYECKUX AaHHbIX
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Tunbl 3apay roe

He CTOUT NPUMEHATDb
bpeinMBOPK
NOTOKOBO 00paboTKM

= O6paboTKa 60nbLUNX OOLEMOB
MCTOPUYECKUX AaHHbIX

= 3a4a4u ¢ OOKYCOM Ha HU3KOT 3aJePKKe
1 BbICOKUX rapaHTUAX JOCTAaBKU
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Tunbl 3apay roe
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