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Apache Flink Documentation

Apache Flink is a framework and distributed processing engine for stateful computations over unbounded and bounded data streams.

Distributed Stateful Realtime

processing engine computations unbounded
data stream

KaK pacripencs/idroTCH rge >xmBetT CTEUT U KaK o6pa60TKa

OJaHHble MeXay nPaBnibHO C HM BECKOHEeYHOro NnoToKa

MallMHaMM U paboTaTb ? COObITUM MPOUCXOOUT B

npoueccamu ? PeXXMMe peasbHoro

BpeMeHW. UTO TaKOe
BpeMA N KaK C HM

NpPaBUbHO paboTaTb ?
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FLINK KJ1IACTEP

avito.tech

JVM

TaskManager 9

a N7 L
state
TaskSlot TaskSlot
. L 4
4 R M Y
TaskSlot TaskSlot
N\

TaskManager TaskManager
@ & L &
TaskSlot TaskSlot TaskSlot TaskSlot
. i\ J \
e r ) 4
TasksSlot TaskSlot TaskSlot TaskSlot
A\ g J g
, \g
( B\
s Y
JobManager
. \J
JVM

Java Threads




FLINK KJ1IACTEP

Task Manager coctont 13 Task Slots _
Task Slot - ycnoBHasg eamnHuMLa pecypca Flink Job

Job coctouT 13 Tasks TaskManager

Task - ycnoBHaga eguMHMLa paboThbl -
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COBbITUA MNOJIb3OBATEJIA

CeHo B TIOKax <o
120 2

CeHa nioLepHa B Tiokax. Mokoc 2023. Bo3sMoXHO fiocTaskal [locTaska oT
100 wryk!
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[Apyrve XuBoTHblE

PocToBcKasi 06nacTb, A30BCKMIA p-H, KpYrsHCKOe cenbckoe nocenexue, C.

CredhannauHogap

HeckonbKo cekyHp] Hasag
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SAO0AHA: MOACHET K/ITUKOB

{
nidre: 1 5
aad™: 36,
"ip": "87.90.89.74",
"itemId": 955,
"timestamp": 1691482581510

gt

kafka
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key - ID nonb3oBaTens
value - KonmyecTBo
KITMKOB

Key” -39,
"value'": 10

gt

kafka




@JsonIgnoreProperties(ignoreUnknown = true)
public class Event {

@JsonProperty("id")
private Integer eventld;
private Integer uid;
private String ip;
private Integer itemld;
private Long timestamp;

public Event() {
}

public Event(Integer eventId, Integer uid, String ip, Integer itemId, Long timestamp) {
this.eventId = eventld;
this.uid = uid;
this.ip = ip;
this.itemId = itemld;
this.timestamp = timestamp;

}
// ... getters && setters

}
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public class ExampleJobl {
public static void main(String[] args) throws Exception {

KafkaSource<Event> eventsSource = KafkaSource.<Evenb&ilder ()
.setBootstrapServer'dpcalhost:9092")
.setTopicgxample-smartdata")
.setDeserializarew EventDeserializer())
.setStartingOffsets (OffsetsInitializearliest())
Jouild() s

KafkaSink<Tuple2<Integer, Integer>> eventsSink = KafkaSink.<Tuple2<Integer, Integemiilder ()
.setBootstrapServerklocalhost:9092")
.setRecordSerializerew ResultSerializer ('example-smartdata-result"))
build()

StreamExecutionEnvironment env = StreamExecutionEnvironmergetExecutionEnvironment () ;

env.fromSource (eventsSource, WatermarkStrategpoWatermarks(), "events'")
.name ('Source events")
.uid ('source-events")

.keyBy (Event: :getUid)
.processhew CounterFunction())
.name ('Count events")

.uid ('count-events")

.sinkTo (eventsSink)
.name ('Sink result")

.uid ('sink-result") ;

env.execute {'example-job") ;
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public class CounterFunction extends KeyedProcessFunction<Integer, Event, Tuple2<Integer, Integer>> {

private ValueState<Integer> counterState;

@Override
public void open (Configuration parameters) {
ValueStateDescriptor<Integer> counterStateDesc =new ValueStateDescriptor<> ('counter",
Integer.class);
counterState = getRuntimeContext () .getState (counterStateDesc) ;

@Override

public void processElement (Event value, Context ctx, Collector<Tuple2<Integer, Integer>> outthrows
Exception {
Integer counterValue =counterState.value();
if (counterValue == null) {
counterValue =0;
}

counterState.update (++countervValue) ;

out.collect hew Tuple2<>(ctx.getCurrentKey (), counterValue));
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4TO NMPOUNCXOOUT NPU OAEIMNJIOE ?

Dispatcher nony4daeT JAR dann n ctpouT norndveckmm Job Graph

[MocTpoeHHbIN rpad Nepepaetca Job Manager BMecTe C KOAOM M KOHOUrypaLumnemn
(parallelism)

Job Manager cTpouT dpumnsmyeckni rpad B COOTBETCTBMU C KOHDUTNYypaLmen m
napannenm3aMom

3anpalmnBaeTca HeobxoammMoe KonmyecTBo Task Slots

SubTasks nepepnatotca Ha Task Managers B cooTBeTCTBYOLIME Task Slots

D s

f Dispatcher ) [ Job Manager TaskManager
I N ' 3
00O
( o TaskSlot TaskSlot
<E;— - », ol
JAR D . N [ A
_
®.
TaskSlot TaskSlot
Build logical graph (DAG) Build physical graph (Task & SubTasks) | ) )
(. J u J u
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JOB GRAPH

env.fromSource (eventsSource, WatermarkStrategynoWatermarks(),
.name ("Source events'")
.uid ("source-events")

.keyBy (Event: :getUid)
.process mew CounterFunction())
.name ("Count events")

.uid ("count-events")
.sinkTo (eventsSink)

.name ("Sink result")
.uid ("sink-result") ;
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PARALLELISM < KAFKA PARTITIONS

partition 1 ‘E .H

partition 3

7 subtasks (kafka
> consumers) HU4ero He

OenakoT

partition 2
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JOB GRAPH

env.fromSource (eventsSource, WatermarkStrategynoWatermarks(),
.name ("Source events'")
.uid ("source-events")

.setParallelismQ(@)

.keyBy (Event::getUid)

.process mew CounterFunction())
.name ("Count events")

.uid ("count-events")

.sinkTo (eventsSink)

.name ("Sink result")
.uid ("sink-result");
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KAK BbIBPATb NAPAJIJIEJTU3M ?

O] SMMMPUYECKU (HY)KHO ()4 YyCTaHaBnvMBaeM
Harpy3o4yHoe TeCTMpPOBaHMeE) napannennsM onepartopa,
BbiOMpPaeM o6 ecsim 3To IBHO HEOBXOAQMMO
napannenmsm

()27 3aknafblBaeM HEMHOIO ()4 VHa4de He nMepeycnoXxxHdaem
cBepxy (HEADROOM) Ha nannaamH

cny4yan yBenmyeHuna
TpadumKa UImn
BOCCTAHOBJIEHWNW MOCNe
cboeB
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KEYED STREAM

Subtask, kyna nonaget

cobblTVE, BeTeEPMUHUPOBAH
no HashCode kntoya

QO Q keyBY()
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uid=1

O

uid=3

O

SUBTASK 1
: ......... s

K@XXObIV KNIOY 3aA3eT
KOHTEKCT 06paboTKK
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JOB GRAPH

env.fromSource (eventsSource, WatermarkStrategynoWatermarks(), "events")
.name ("Source events'")
.uid ("source-events")
.setParallelismQ(@)

.filter(e -> e.getUid() !=null)
.name ("Filter by uid")
.uid("filter-by-uid")

.keyBy (Event::getUid)
.process mew CounterFunction())
.name ("Count events")

.uid ("count-events")

.sinkTo (eventsSink)

.name ("Sink result")
.uid ("sink-result") ;

avito.tech
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NON-KEYED STREAM

nna KafkaSource JobManager HasHavyaeT NapTULLMK, KOTOPbIE CMYLLIAET KaXkabl
KOHCbOMep

019 OMNepaTopOB, KOTOPbIE PACMOMOXeHbl MoCce APYruX, C TeEM Xe Napanienm3mMom
OAHHble OCTAlOTCH B TeX XKe cabTacKax, YTo M 6binun (chaining)

ecn NnapannenmsM oaAnHaKoOBbIM U He Mpoun3oLllen chaining no Kakon-Tto NpUYnHe -
JaHHble 13 subtaskl onepaTtopa 1 nepechbinatoTcd B subtaskl onepatopa 2,2-B2 1 T.A.

(FORWARD)

eC/i Mexxay onepatopaMm NoMeHanca napannenmsm, nponcxoomnt REBALANCE -
JaHHble nepepacnpenensatoTca round robin
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SAO0AYHA: DUJTIbTPALNA MO IP

i &

events
He obpabaTbiBaeM cobbITUA C
|P agpecaMm n3 yepHoro
Cnmcka

blacklists

(MononHaeMbIn) YepPHbIN
Ccnmncok IP agpecos
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public class BlacklistFilterFunction extends BroadcastProcessFunction<Event, String, Event> {

public static final MapStateDescriptor<String, Boolean>BROADCASZ_BLACKLISZ_STATE_DESC =
new MapStateDescriptor<>('blacklists", String.class, Boolean.class);

@Override
public void processElement (Event value, ReadOnlyContext ctx, Collector<Event> outlkhrows Exception ({
if (ctx.getBroadcastState BROADCAST BLACKLIST STATE DESC) .get (value.getIp()) ==null) ({

out.collect (value);

@Override
public void processBroadcastElement (String value, Context ctx, Collector<Event> outkhrows Exception

ctx.getBroadcastState BROADCAST BLACKLIST STATE DESC) .put (value, true);
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JOB GRAPH

env.fromSource (eventsSource, WatermarkStrategynoWatermarks(), "events")

.name ("Source events")

.uid ("source-events")

.setParallelismB)

.filter (e -> e.getUid() !=null)
.name ("Filter by uid")
.uid ("filter-by-uid")

.connect (

env. fromSource (blacklistsSource, WatermarkStrategyoWatermarks(),
.name ('Source blacklists")
.uid{'source-blacklists")

.setParallelism)
.broadcast BROADCAST BLACKLIST STATE DESC)

"blacklists")

.process pew BlacklistFilterFunction())

.name ("Filter blacklist ips")
.uid ("filter-blacklist-ips")

.keyBy (Event: :getUid)

.process fiew CounterFunction())

.name ("Count events")

.uid ("count-events")

.sinkTo (e

ventsSink)

.name ("Sink result")

.uid ("sink-result");
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CONNECTION TYPES

FORWARD (npsmag, cobblTna N3 0gHOIo BbllLeCcToALLLero cabrtacka nonagatoTt
TOTbKO B OOMH HUXKECTOALLMMN)

HASH - npuv NapTULNOHUPOBAHUKM MO KoYy
BROADCAST - cobblTa MonagatoT BO BCe cabTacKum cpasy

REBALANCE - cobblTUd pacrnpenensatotca payHa-pobuMHOM

avito.tech
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NMEPEOAYA OAHHDBIX MO CETU
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O6paTHOe JlaB/ieHue

Marepuan u3 Bukuneguu — cBoGOAHON 3HLMKNONEAUM

O6partHoe gaBnexue (Back pressure) — 310 CONPOTUBNEHWE WK CUNA, NPOTUBOAENCTBYIOLLASA KENAEMOMY MOTOKY XUAKOCTH No Tpybam, YTo NPUBOANT K MOTEPAM HA TPEHUE W NAAEHWI0 AABMEHUS.

i SubTask 1 | i SubTask 3 i

Q@ CIG0I5 o\ OF——00[0l0]OO

( SubTask 2 i |
A
%/O O|0|I0|0IO
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DATA SKEW
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E nosib3oBaTesNb uid=666: napcep/60T

nenaet 1kk KNMMKOB B CeKyHOy

N e N
SubTask 1 SubTask 3
NPOLECC NEPErPYXEH OTPOMHBIM KONMYECTEOM
network buffers cobbiTuii ¢ key=666, Busy=100%
ww|o/wOw ‘v\w|vwv e
backpressured v CIIATIIISIITCIIET
\ J
e “
SubTask 2 SubTask 4
[ AR AR AR AR ©
backpressured
= \ " J
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4YTO Mbl BHAEM O DISTRIBUTED

07 Kak pacnpepnensiorcs AgAHHbIe ?

FORWARD / HASH / REBALANCE / BROADCAST

O 2 Kak BbI6paTb napasnennsm ?

DMMUPUYECKU, MO HArPY304YHbIM TECTaM, C 3arNacoM U He MepPeyCrToXHASA

O 3 Ortyero 6biBaer Backpressure ?

MenneHHaa o6paboTka B KakKMx-TO U3 Subtasks: mano pecypcos nnm Data Skew

avito.tech
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STATEFUL S
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STATE BACKEND

CTenT XpaHUTCH B JIOKabHOM State
Backend (HashMap nnun RocksDB)

JlokanbHOe XpaHUNuLLE NMPUBA3AHO K
TaskManager

CUHXPOHM3aLMW CTeMTa Mexay
pa3HbiMKM TaskManagers / TaskSlots HeT

avito.tech
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STATE BACKEND

HASHMAP ROCKSDB
XpaHeHMe B Java Heap XpaHeHWe B $annoBon cncteme
ObICTPbIN AOCTYMN K OaHHbIM OOCTYMN K AaHHbIM B 0OLLEM Clyyae
yepes 1O
06beM OaHHbIX OrpaHnYeH
pa3Mepom Java Heap 06beM OaHHbIX OrpaHNYeH 06 beMOM
ONCKOB

HET MHKPEMEHTAaJ1bHbIX
HEKIMNOMHTOB eCTb MHKpeMeHTalibHble YEeKIMOWMHTbI

avito.tech 29



TUMbl CTEUTA

KEYED

CTEUNT NPUBA3aAH K KJTHOYY

OaHHblE XPaHATCSA B
key-value xpaHunuiie, roe
K04 NAPTULMOHMPOBAHUS
BKJ/THOUEH B key

avito.tech

NON-KEYED

CTEWT MPUBA3aH TONMbKO K
Subtask

JaHHble COXpaHAaoTCA
LeMKoOM ona Bcero Subtask

CUHXPOHMU3aLMM Mexkay
pa3HbIMKM Subtask HeT.

BROADCAST

CTeNT OOMNHAKOBbLIN Ha BCeX
Subtask n3-3a TOro, YTO KOMUU
JaHHbIX ObITM MepedaHbl B
Ka)Xabln Subtask 13
BbILLECTOSALLEIO OnepaTopa

CUHXPOHM3aLNKM MexXay
Subtask Bce ewe HeT

30



public class CounterFunction extends KeyedProcessFunction<Integer, Event, Tuple2<Integer, Integer>> {

private ValueState<Integer> counterState;

@Override
public void open (Configuration parameters) {
ValueStateDescriptor<Integer> counterStateDesc =new ValueStateDescriptor<> ('counter",
Integer.class);
counterState = getRuntimeContext () .getState (counterStateDesc) ;

@Override
public void processElement (Event value, Context ctx, Collector<Tuple2<Integer, Integer>> outthrows
Exception {
Integer counterValue =counterState.value();
if (counterValue == null) ({
counterValue =0;

}

counterState.update (++countervValue) ;

out.collect hew Tuple2<>(ctx.getCurrentKey (), counterValue));
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public class CounterWithTtlFunction extends KeyedProcessFunction<Integer, Event, Tuple2<Integer, Integer>> ({

private ValueState<Integer> counterState;

@Override

public void open (Configuration parameters) {

ValueStateDescriptor<Integer> counterStateDesc = new ValueStateDescriptor<>("counter", Integer.class);

StateTtlConfig valuesTtl = StateTtlConfig.newBuilder(Time.days (1))
.updateTtlOnReadAndWrite ()
Lbuild()

counterStateDesc.enableTimeToLive (valuesTtl) ;

counterState = getRuntimeContext () .getState (counterStateDesc) ;

@Override
public void processElement (Event value, Context ctx, Collector<Tuple2<Integer, Integer>> out) throws Exception

Integer counterValue = counterState.value();
if (counterValue == null) {
counterValue = 0;

}
counterState.update (++countervValue) ;
out.collect (new Tuple2<>(ctx.getCurrentKey (), counterValue));
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SAO0AHYA: JOBABUTbL OEOYTITTIMKALUIO

CeHo B TIOKax <o
120 2

CeHa nioLepHa B Tiokax. Mokoc 2023. Bo3sMoXHO fiocTaskal [locTaska oT
100 wryk!

Tosay /i IX
e B T Ha kaxkgoe
nocenexue, benopeyeHck 1 d : l ,
HeckonbKo cexkyH/ Hasag

& wi obbsaBeHME

.
Tycn fomawHue v u.ld . 30 b yL_| NTbiBaeM
1500 2
1 g8y Aomagggnx il ,, BT Ll " "
s e s 1pt: "87.90.89.74%, TOJTIbKO OOWH
Apyrue xu b
broecies Ciuii P-H, POX(ECTBEHCKO-XaBCKoe ".i temId 1] . 9 5 5 KIMMNK
b

cenbcKoe nocenete, gPox
Heckonsko cekyHn

3aaHeHcKan Kosa
4700 2

Kosa KoTHas Uepes Mecsity+- poayT. Kose npumepHo 1,5 rofa. OauH por }
cnomaH. Topr yMecTeH.

Boporexckas oS Ho
"timestamp'": 1691482581510

[Apyrve XuBoTHblE

PocToBcKasi 06nacTb, A30BCKMIA p-H, KpYrsHCKOe cenbckoe nocenexue, C.
CredhannauHogap

HeckonbKo cekyHp] Hasag

kafka
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BUObI CTEUTA

Value State
OOHO 3Ha4deHWne
BCerga
oecepuanmiyercsa/cepuanm

3yeTCqd Le/JTIMKOM Tpn
UTEeHWW 1 3alTNCK.

avito.tech

List State
CMMCOK 3HaYeHUN

ObICTPO paboTaeT Ha 3anmcb
(BeCb CMMNCOK He
aecepuanmsyeTca onaq
nob6aBneHunsa anemMeHTa)

npwv YTeHUM BCcerga
aecepuanmsyeTtca LeTMKoM

Map State

Marlla

ObICTPO paboTaeT 1 Ha
yTeHMe, M Ha 3anmcb

OaHHble
Oecepuanmaytortca/cepuanmay
IOTCA TOSMTbKO A9 HY>XXHOIO
K/to4a
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private ListState<Integer> itemsState;

@Override
public void processElement (Event value, Context ctx, Collector<Tuple2<Integer, Integer>> outthrows
Exception {

Integer counterValue =counterState.value();

if (counterValue == null) ({

counterValue =0;

Integer itemId = value.getItemId();
if (itemId != null && itemId > 0) {
for (Integer iid: itemsState.get ()) {
if (itemId.equals (iid)) {
return;

itemsState.add (itemId) ;
counterState.update (++counterValue) ;
out.collect mew Tuple2<>(ctx.getCurrentKey (), counterValue));
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private MapState<Integer, Boolean>itemsState;

@Override
public void processElement (Event value, Context ctx, Collector<Tuple2<Integer, Integer>> outthrows
Exception {
Integer counterValue =counterState.value();
if (counterValue == null) ({
counterValue =0;

Integer itemId = value.getItemId();
if (itemId !'= null && itemId > 0 && itemsState.contains (itemId)) {
return;

}

itemsState.put (itemId, true);

counterState.update (++counterValue) ;
out.collect mew Tuple2<>(ctx.getCurrentKey (), counterValue)):;
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PERIODICAL CHECKPOINT

TaskManager
@ A 4 R State
Backend
TaskSlot TaskSlot [}
kS R J
& N N
TaskSlot TaskSlot
\ ' J
\ J \&

TaskManager

SERC N State

Backend

TaskSlot TaskSlot

B 4

N i I
TaskSlot TaskSlot

. J

SAVEPOINT - TOXXe caMoe, HO
Bbl3bIBAaeTCA BPYYHYIO Yepes
AP
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PERSISTENT
STORAGE

TaskManager

- D & N State

Backend
TaskSlot TaskSlot [
o . J

'a I 4 I
TaskSlot TaskSlot

A V. =

| 4

env.enableCheckpointing (000 * 60);
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RESTORE JOB

e e
TaskManager TaskManager TaskManager
@ SER( Y State ' SERC N State ' SERr N State
Backend Backend Backend
TaskSlot TaskSlot [ ] TaskSlot TaskSlot TaskSlot TaskSlot [
A A 4 Q B 4 \ I 4
s N N ' D @ ) ( D @ )
TaskSlot TaskSlot TaskSlot TaskSlot TaskSlot TaskSlot
. V. J A J J \ J \ J
" J & J & J

A YEKMNMOWMHT COBMECTUM C

3aMnycKaeMblM gyKobom ? PERSISTENT
STORAGE
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3BOTIOLUUNA CTEUTA

YTO Oenatb, ecnu CTPYKTYPa
cTenTa U3MeHMachb ?

CtenT OoNa onepaTtopa noatarmBaeTca No uid onepaTtopa M id ctenTa

Ecnun onepatop 6bin1 yaaneH 13 gXXobbl MM CTENT OblNT YOANEH M3 onepaTopa, CTENT
6ONblLUE HE HYXXEH: NPU 3anycKe HY>XHO yKa3aTb ¢iar Allow Non Restored State

,D,O6aBJ'IeHl/Ie N yganeHune nonen B Knacce ctenTa OonyctmnMmo
NP MSMEHEHNN TUIMA CTemTa UM TUNna Noaga cTemTa 3BOMOLUNA HEBO3MOXHA
Ecnu \Y cTenTa He 6bl/1 3a4aH TTL, a 3aTeM OH MOABUIICH, SBOMIOLLIMA HEBO3MOYXHA

CTelNnT Cc TMNoMm, cepuanmsyemMbiM KryoSerializer, 5BONIOLMOHNPOBATbL HE MOXKET
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4YTO Mbl BHAEM O STATEFUL

07 roe xpAHUTCS CTeUT ?

B State Backend - HashMap nnun RocksDB (Ho B mpoae nydlie RocksDB), a
TaKXXe B YEKMOWMHTaX B MEPCUCTEHTHOM XpaHUAULLE

O 2 Kak xpaHuTcs ctenTt ?

B cTpykTypax ValueState / ListState / MapState, a caMmu o6bekTbl (B RocksDB) -
B cEpUann3oBaHHOM BUaE

O 3 Ha 4to o6paTtnTb BHUMAHUE ?

He OOMyCcKaTb N3O6bITOYHOM cepmanm3au,vw1/necepmanM3a|_|,l/|l/1, npepn MaAMeHeEHMAX
B CTeMTe cob1to0aTh npaBia aBOTIOLNIN TUMOB, YTOObI HE NMOoTEPATb AaHHbIE

avito.tech
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REALTIME B
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SAO0AHYA: NMEPNOOAUNYHECKAA OTINPABKA

CeHo B TIOKax <o
120 2

CeHa nioLepHa B Tiokax. Mokoc 2023. Bo3sMoXHO fiocTaskal [locTaska oT
B 100 wryx!

ToBapb! /151 KMBOTHBIX

KpacHopaapckuii kpait, Benopeyetckuit p-H, BenopeyeHckoe ropogckoe
nocenenme, BenopeyeHck

HeCKOMbKO CekyH/] Hasag

Bl ycv fomawHue Q OTH pa Bﬂ QeM pe3yﬂ bTaTbl
1500 2

ﬂ!)Oﬂ?«U ABYX JOMG@HUX MibIHb H nema. MyCbiHU XOPOLLO HECIUCh W C [—I CTQ -| O M M H T H OCﬂ e
<y y y

camu BbIBOAWM ryC: OK| 03ACTBO, HO UX Xasko pyOuTb.

ég&i:?i:l% Hol CKWiA P-H, POX/ECTBEHCKO-XaBCKoe I_I e p B O ro Kﬂ I/I Ka
e 4 nonb3oBaTens, ganee
Saamenckan kosa o Kaxkable 10 MUHYT

4700 2

Kosa KoTHas Uepes Mecsity+- poayT. Kose npumepHo 1,5 rofa. OauH por
cnomaH. Topr yMecTeH.

[Apyrve XuBoTHblE

PocToBcKasi 06nacTb, A30BCKMIA p-H, KpYrsHCKOe cenbckoe nocenexue, C.
CredhannauHogap

HeckonbKo cekyHp] Hasag

kafka
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UTO TAKOE BPEM4 (COBbITUA) ?

CobbITUA He 06pabaTbiBatOTCA MIHOBEHHO, MPOXOAUT BpeMsa Ha
O0CTaBKy CObbITUA OT NoSfib30oBaTeNd 40 06paboTKM

HecMoTp4a Ha To, UTO Halla cucTeMa Realtime, Bpemsa 06paboTku
CcobbITUA OTNIMYaETCH OT BPEeMeHMW, Koraa cobbiTue peanibHO

MPOU3OLLIO
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HOTALUUNA BPEMEHMU

Processing Time - TeKyllee cepBepHoe BpeMsa 06paboTKM cobbiTUA

Event Time - pakTnyeckoe BpeMsa cobbiTua. YTo Takoe Tekyllee Event Time ?

Subtask

"CKOJ/IbKO celiyac
— DU T 5 BpeMeHu" B NoToKe
cobbITUA ?
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WATERMARK

Watermark nokasbiBaeT TeKyLwee BpeMd B NOTOKe

3HauYeHne BOTEPMAPKM BbIYMCIAETCA M3 BpeEMEH M CODLITMIM (3HaYeHMne Nons
timestamp)

[0 yMOn4aHMIo neprogmyeckas BoTepMapKa reHepmpyeTca Ha source
Kaxxable 200 Mc.

Watermark - cnyxxebHoe cobbiTue
- MeTKa BpeMeHM NoToka cobbITuiA

/ \ Subtask
U G O Q )U Current Watermark:
A U I 12:00:00

~
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MHUMUManmsnpyem BoTepMapkKy

env.fromSource (eventsSource,
WatermarkStrategy.<Event¥orBoundedOutOfOrderness (Duration.ofMinutes(1l))

.withTimestampAssigner ((e, ts) -> e.getTimestamp()),

"events"

)

.name ("Source events")
.uid ("source-events")

BOTEPMaApKa onpeaensaeTca Kak MakcrmanbHoe BpeMa Event Time m3 Bcex
BCTPEYEHHbIX COObITUM - T MUHYTA

CYMTaEM, YTO B 0OLLEM Ccliydae CoObITUA He onasabiBatoT bosiee, YeM Ha | MNHYTY
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@Override

public void processElement (Event value, Context ctx, Collector<Tuple2<Integer, Integer>> out)

Integer counterValue = counterState.value();
if (counterValue == null) {
counterValue = 0;
ctx.timerService () .registerEventTimeTimer (value.getTimestamp () + 1000 * 60 * 10);

Integer itemId = value.getItemId() ;

if(itemId !'= null && itemId > 0 && itemsState.contains (itemId)) {
return;

}

itemsState.put (itemId, true);

counterState.update (++countervValue) ;

throws Exception {

@Override

public void onTimer (long timestamp, OnTimerContext ctx, Collector<Tuple2<Integer,

Integer counterValue = counterState.value();
if (counterValue == null || counterValue == 0) {
return;

}

out.collect ( new Tuple2<>(ctx.getCurrentKey (), counterValue));
ctx.timerService () .registerEventTimeTimer (timestamp + 1000 * 60 * 10);
counterState.update (0) ;

itemsState.clear () ;

Integer>> out)

throws Exception| {
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BOTEPMAPKA MEXAY NMNOTOKAMWN

output watermark -
BOTepMapkKa “Ha Bbixoae” 13
Subtask

INnput watermark - BoTepMapka
“Ha Bxoge" B Subtask

BOTEpPMapKa B KaxxgoM Subtask
onpenenaeTcsa Kak
MUHVIManbHas U3 BCex
BXOAALLMNX BOTEPMAPOK
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Subtask 1 Subtask 2

current WM = 12:00:00 current WM = 12:02:00

~

Subtask 3
current WM = 12:00:00

min(12:00:00, 12:02:00)
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MHUMUManmsnpyem BoTepMapkKy

env. fromSource (blacklistsSource,

WatermarkStrategy.<StringroWatermarks () .withIdleness (Duration.ofSeconds(1l)),
"blacklists™

)
.name ("Source blacklists")
.uid ("source-blacklists")

ana blacklist BotTepMapka He nMeeT cMmbicna (hoWatermarks)

yepes 1 cekyHOy TULLIMHBbI U3 ToMKKa blacklists BoTepMapKa 13 3TOro NCTOYHMKA
MepecTaHeT y4nTbiBaTbCA B KadecTBe input watermark
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COBbbITUA N3 BYAYLUEIO

Oake HebosbLLOe KOTMYEeCTBO
COBbITUM 13 ByayLLEro,
nonaBLUMX BO BCe Subtasks Ha
MCTOYHMKE, COBUHYT
BOTEPMapPKy B byaylee

nocne ncnpaBneHna cutyaumm
npw Nepesanycke a)oobbl
BOTEpPMapKa nepecymTaeTcs
3aHOBO
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Subtask 3
current WM = 15:00:00

min(15:00:00, 15:05:00)

50



4TO Mbl SBHAEM O REALTIME

07 Uto Takoe Bpems ?
EcTtb oBe HoTauumm - Processing Time (Tekyllee BpeMd) n Event Time
(peanbHOe BpeMgd, Korga Npon3oLuUno cobbiTme)

O 2 UTto Takoe BoTepMapKa ?

BoTepMmapka - cny»kebHoe cobbiTMe, MoKa3bliBatoLLlee, “CKOMbKO cenyac
BpemMeHn" B moToke no Event Time

O 3 Ha 4to o6paTtnTb BHUMAHUE ?

BoTepMapka npu nepegadye cobbiTUA Mexay TacKaMuM CKladblBaeTca U3 BCeX
BXOOALLKMX BOTepMapoK. CobbITUS M3 BYAYLLETrO MOTYT UCMOPTUTb JTOTUKY
PaboThbl U 3TO HeNb3a ByaeT MCNPaBUTb 6e3 Nepesarycka
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Becb KoA U3 MPUMEPOB MOXXHO HanTh Ha github


https://github.com/syamka/flink-smartdata

