EX

€l3EFlink MavenliiH

$ mvn archetype:generate \
-DarchetypeGroupId=org.apache.flink \
-DarchetypeArtifactid=f1ink-walkthrough-datastream-scala \
-Darchetypeversion=1.14.0 \
-DgroupId=frauddetection \
-DartifactId=frauddetection \
-Dversion=0.1 \
-Dpackage=spendreport \
-DinteractiveMode=false

dependency:

<dependency>
<groupId>org.apache.flink</groupId>
<artifactid>flink-scala_2.11l</artifactId>
<version>1.8.0</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupId>org.apache.flink</groupId>
<artifactid>flink-streaming-scala_2.11l</artifactid>
<version>1.8.0</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupId>org.apache.flink</groupId>
<artifactIid>flink-connector-kafka-0.10_2.11</artifactId>
<version>1.8.0</version>

</dependency>

APIETEELS
File Sink

EAEE DIz

<dependency>
<groupId>org.apache.flink</groupId>
<artifactId>flink-connector-filesystem_${scala.binary.version}</artifactId>
<version>${flink.version}t</version>

</dependency>

### Flink 1.9(or older)
[sink to HDFS](https://liurio.github.i0/2020/03/14/F11ink-sink%E5%88%B0hdfs/)


https://ci.apache.org/projects/flink/flink-docs-release-1.8/
af://n428
af://n432
af://n433

Bucketing File Sink
Bucket: DHEREE (FHREIERIRIEERIEXSD)
e BasePathBucketer 7~

e DateTimeBucketer EEFZRFRTE)
o BEN sLHBucketeriE

Writer: BAAT

o StringWriter BRi\; tostringfAEHITEN
e SequenceFileWriter Hadoop RSN
* BEX EHWriterfz[

BucketingSink sink = new BucketingSink<T>("") //3CffH it
.setBucketer(new MemberBucket()) //H & LHi% ik
.setWriter(new Memberwriter()) //HiE L5 A
.setBatchSize(120%1024*%1024) //KEEAN XTI N, BRIL384M
.setBatchRolloverinterval (Long.Maxvalue) //iE#)5E N SCAFRIm ], BRIATCHR A
.setInactiveBucketCheckInterval(60%1000) //1438lk r—ANS NS0
.setInactiveBucketThreshold(5*60%1000) //5min/AS A, whiEshsS A\ H it
.setPartsuffix(".log") //CtFo4%

Streaming File Sink (@Flink>=1.6)

DIEERME: BucketAssigner

e BasePathBucketAssigner 2918, FFBXHEBANEER
e DateTimeBucketAssigner E£FZRFAtE(yyyy-MM-dd-HH)5 %%
o BEMSHE SLHBucketAssigneriz

TRoNZRE . RollingPolicy
e DefaultRollingPolicy (EI#ZHRERAMEAIN128M default), iRzEHA60s), FKEN/ANEERIRERT

(60s))
e OnCheckpointRollingPolicy ZjcheckpointfIFHEREN
BEABGR:

¢ SimpleStringEncoder forRawFormat EF/77FE
e BulkWriterFactory forBulkFormat #&7I7FfE, #t2mISAI0, RILUSHHEERMA Parquet 1§
N TEa 7k

Flink1.12 hR4s

Flink 1.12 Doc

Metrics
FlinkBOISARIRER

Flink supports Counters, Gauges, Histograms and Meters.

class MyMapper extends RichMapFunction[String,String] {
@transient private var counter: Counter = _


af://n436
af://n454
af://n476
https://ci.apache.org/projects/flink/flink-docs-release-1.12/dev/connectors/streamfile_sink.html
af://n479

override def open(parameters: Configuration): Unit
counter = getRuntimeContext()
.getMetricGroup()
.counter("myCounter™)

override def map(value: String): String = {
counter.inc()
value

Gauge:

= {

new class MyMapper extends RichMapFunction[String,String] {

@transient private var valueToExpose = 0

override def open(parameters: Configuration): Unit

getRuntimeContext()
.getMetricGroup()

= {

.gauge[Int, ScalaGauge[Int]]("MyGauge", ScalaGauge[Int]( () =>

valueToExpose ) )

}

override def map(value: String): String = {
valueToExpose += 1
value

BR&mZIDashboard:

ET-Flink-anxinyun [T B

D: 6f116948d77041bf51d1£61291eb308f Duration: 17m 6s.

Start Time: 2021-04-21 13:45:02

Overview  Exceptions  Timeline  Checkpoints  Configuration

Source: Custom Source -> Ma

p -> Filter -> Map -> Map -> Key
Filter -> Map -> (Filter -> Map M

-> Filter -> Sink: Unnamed, Fil
ter -> Flat Map -> Filter -> Ma «
p -> Timestamps/Watermarks)

Parallelism: 3

Status Bytes Received Records Received Bytes Sent

Source: Custom Source -> Map -> Fiter -> Map -> Map -> Filter -> M.

BEFREE
Day 1

Records Sent

ST Message: @ [B

Commit: 6423

Version: 1.9.3

Cancel Job

Parallelism Start Time Duration End Time Tasks



af://n491
af://n492

FlinkEE8¥5R18

e JobManager

o Checkpoint coordinator 1#:E28
o JobGraph->ExecutionGraph
o TaskZREFE, RPCIE(S. JobDispatch,
o ResourceManager &iRETHSE
o TaskManageriZfi=E
® TaskManager
o HITIEFR
o EEERE
o Shuffle Environment&1& /DataExchange
o RPCIE(Z
o IHEk<->JM&RM
o NFERE (FFML/RFFIL)
o JEMEIRM
o 12{t-KiEF|jobManager (SlotiE{LYVMAEIAETEit)

e Client BTRFHE mainQ A TAobGraph¥igigazljobmanager, ERFEE|ob#ATAR

No

o EE4E: Dependency Jar Ship; RPC with JM; EEEFEPE (ARIRE: yarn, k8s%)

&

148 B FlinkfEdl : » Client

| | i TaskManager
. ' Lo ' (Worker)
% T IE Eob Client— I

feplar —3. #35JovGrapnflJars—| Jo(mxger
' A : 1 5.1 5 Task ¥ i
Actor ! P B TaskManager
; 6 EEIFESH AT RELobChent (Worker)
T Eﬁraswl&4,
JobGraph

StreamGraph: {EEFNSRAIAEIR
JobGraph: FEEEFIA


af://n493
af://n533

Flink ££8+2549 - JobGraph . frmrrr e ﬂ Omgiﬁm

- BiEEEERE (Dag) AXNKRIABFER
- AEEORFNBRTE

s BRIHAEEZEH Job MAHEK

+ T8 (Vertices) , ResultZ#

« Flink 1.11 28] R EE7E Client h 45§

Streaming Datafiow |
(paratieized view) |
'

»r
DataStream API a Client oy r.
) |- .lubl(danager
- —
. |mmn() |—>hxecute(}|—)|suhmn()+‘jpbt3rapn Di char
Flink SQL i
/" l
Table API ' L P
13 Y id ‘:‘

‘ Application Code }—» StreamGraph ’—> JobGraph

Flink SEB$EREE
1. SR A BT & R PeaE
2. IRIEMainG & TEClientiZE2JobManager

e Session Mode

o HFIM&TM, FrBHREAHYobiE{TEERIEIruntimerh,
o BRIFMIFEIPZAIFink1.9REIRILobAIST, BIR session Mode,
e Per-Job Mode

o BEMATMERER.
e Application Mode

o mainf3RiE TrE)JobManager, &&JobGraph, JarBEJLAFEEES T RAKHDFS L,
o BIRApplicationfk I & RiEEE.
o {&sz#Fyarnfkubernetes

SR IE ak
SEHERSE
(ClusterManagement)
Standalone, Hadoop yarn, Apache Mesos, Docker, Kubernetes

Native&E R | (GEME) SessionSEEHRIBEEMIRIAY)obEIREIREREMEEN TaskManagerstEE&
i,

StandalonegZfE

BBHER= | BASERDAE. #\{T/bin/start-cluster.shi&Ef,
SHEPERR, FTEEX:


af://n537
af://n566
af://n571

#f1ink-conf.yaml
jobmanager.rpc.address: nodel

# master
nodel

#work
node2
node3

RRZAER:

bin/f1link run ./xxx.jar

Flink On Yarn

|$ my-hadoop-app | 'andeManager Datauude
=

'andeM a}\ager DataNode ¢

o

"“ N
NndeManage Dataﬂude

L

"NodeM anager DataMNode -
S

Day 2
2021-12-5

Flink On Kubernetes


af://n578
af://n580
af://n583

@5  cubmit JoGraph
R — mit i
ap

Kubernetes Service

=  HE HE—

tﬂ:;:i;} Jnﬁl;n:r;;sumwu Flink erlﬂglhp

kuborctas Flink JobManager Deployment
Jobmanager Pod

Flink jobManager
Containers

Flink TaskManager Deployment

ResourceManager

JobManager

Dispatcher

Partches services port | -

Distribute Sl:c-rage

BEUNTAEMES

JobManager
TaskManager

Ul Service
JobManager Service
Flink ConfigMap

jobmanager-service4HEE ={Eiw[: rpc-Fltaskmanageri@(5. blob-serverX{4pRF#EEO. web-ui
iiElflink web Ui LA :

1. kubectl proxy
2. kubectl port-forward ${flink-jobmanager-pod} 8081:8081

3. lE#nodeportAIIRSS
4. {@1dLoadBalancerg:E

AL :
./bin/flink run -m Tocalhost:8081 ./wordCount.jar

SessiontEAEBNMA.
Per-Jobt&Rz(: MEIMFITM, Fah/szSessionZE{id, X51:
JobManager-deployment.yamlfiTaskManager-deployment.yamlfmountX$izjobfffEjarf B R

apiversion: batch/vl
kind: Job
metadata:
name: flink-jobmanager-per-job
spec:
template:
metadata:
Tlabels:



app: flink
component: jobmanager
spec:
restartPolicy: OnFailure
containers:
- name: jobmanager
image: flink:1.11.1-scala_2.11
env:
args: ["standalone-job",
"org.apache.flink.streaming.examples.windowing.TopSpeedwindowing", --
alTowNonRestoredState, --output hdfs://node02:8020/fTink-training/wordcount-
output]

'--job-classname",

# optional arguments: ["--job-id", "<job id>", "--fromSavepoint",
"/path/to/savepoint", "--allowNonRestoredState'"]
ports:

- containerPort: 6123
name: rpc
- containerPort: 6124
name: blob-server
- containerpPort: 8081
name: webui
TivenessProbe:
tcpSocket:
port: 6123
initialDelaySeconds: 30
periodSeconds: 60
volumeMounts:
- name: flink-config-volume
mountPath: /opt/flink/conf
- name: job-artifacts-volume
mountPath: /opt/flink/usrlib/
securitycContext:
runAsUser: 9999 # refers to user _flink_ from official flink image,
change if necessary
volumes:
- name: fTlink-config-volume
configmap:
name: flink-config-per-job
items:
- key: flink-conf.yaml
path: flink-conf.yaml
- key: Tog4j-console.properties
path: Tog4j-console.properties
- name: job-artifacts-volume
hostPath:
path: /home/flink-training/flink-1.11.1/examples/streaming/

NativeZp=



WL FTinkZ %8 4% . /bin/kubernetes-session. shfiliA i 3sessiondE it
" “bash

$ ./bin/kubernetes-session.sh \
-Dkubernetes.cluster-id=f1ink-k8s-native-session-cluster \
-Dkubernetes.container.image=flink:latest \
-Djobmanager.heap.size=4096m \
-Dtaskmanager.memory.process.size=4096m \
-Dtaskmanager.numberofTaskSlots=4 \

-Dkubernetes. jobmanager.cpu=1 \
-Dkubernetes.taskmanager.cpu=2 \
-Dkubernetes.namespace=default \

-Dkubernetes. jobmanager.service-account=f1ink

kubernetes.cluster-iddIERAIEE, NARKUUID
23 JobZlEESessionEEEF

$ ./bin/flink run -d -t kubernetes-session -Dkubernetes.cluster-id=flink-k8s-native-session-cluster
examples/streaming/Window]oin.jar

Application Mode#%
FHEBHF jarfTEESET, Hile AL Frhdf s R4

" “docker

FROM fTink

RUN mkdir -p $FLINK_HOME/usrlib

copy /path/of/my-flink-job-*.jar $FLINK_HOME/usrlib/my-flink-job.jar

JBshApplicationiz

$ ./bin/flink run-application -p 8 -t kubernetes-application \
-Dkubernetes.cluster-id=f1ink-k8s-application-cluster \
-Dtaskmanager.memory.process.size=4096m \
-Dkubernetes.taskmanager.cpu=2 \
-Dtaskmanager.numberofTaskSlots=4 \
-Dkubernetes.container.image=flink:latest \
local:///opt/flink/examples/streaming/TopSpeedwindowing.jar

= A
Bidzk, $EAZjobHIRHESCHL job graphBIFFAL; taskiiTHAERsnapshots/EIM checkpointiFAfL;
standalonet&={, F=0]FH:


af://n619
af://n625

high-availability: zookeeper

high-availability.zookeeper.quorum:
node01:2181,no0de02:2181,n0de03:2181,node04:2181,node05:2181
high-availability.zookeeper.path.root: /flink

# high-availability.cluster-id: /cluster_one # important: customize per cluster
high-availability.storageDir: hdfs:///flink/recovery

Day 3
B

DR IRIREY
FEEE=8F5: Source / Operation(Transformation) / Sink,

BEHEshuffleid?2, (BEARAEMapReducet®EY, Reduce AMapimfiiBEHE.

DataStream API:

// get the execution environment
final StreamExecutionEnvironment env =
StreamExecutionEnvironment.getExecutionEnvironment();

// get input data by connecting to the socket
DataStream<String> text = env.socketTextStream(hostname, port, "\n");

// parse the data, group it, window it, and aggregate the counts
DataStream<wordwithCount> windowCounts = text

.flatmap(...)

.keyBy ("word")

.timewindow(Time.seconds(5))

.reduce(new ReduceFunction<wordwithCount>() {});

// print the results with a single thread, rather than in parallel
windowCounts.print().setParallelism(l);

env.execute("socket window WordCount");

envPEZAENT:


af://n630
af://n631

7 HRESH

StreamExecutionEnvironment

| Sy )

addOperator()
O Transformation?F il 5 EE enablecheckpointing)
Checkpointg® |[O———————————
getstreamGraph{)
| phEFR IR ] 1 addDefaultKryoserializer()
SerializerfFFftER (O

StreamExecutionEnvironment

registerCachedFile()
—@l CacheFile}£ff S ER I registerTypewithKryoserializer()
HEHFIHGER [ repstertypen

executeAsyncl)

execute() )‘: ERRR5ET addsource()
readTextFlle()
setRestartstrategy() J— 4i DataStreamBUZiR 12 I(

fromCollection)

socketTextStream()

FEROperationFGLA T/ LF:

1. B FEEKIER map filter

2. FE0O window

3. BFL 4 union join connect
4. IR BT split

map O —F—im

fiter © ¥
- ;T‘u‘n‘ '-).———_
/ . flatmap O —a3 S5k

X tmeWindowall ©  E®ED

{ | coumwindowall ©  HE®EO NonKeyed DataStream

windowall ©  ESE¥E0

\_Umewindow _© Rl
- \

/ | countwindow © @ {HEEDO Keyed DataStream

|

DataStream¥EiRiZ{E

| window © @ AENLEO0

Join 9 RERRE
— e

AN .'I connect O IEIEERA
NG
coGroup O XIEEE
— Bman |o
\ | unlon O SR

N — —

1
\ '-\ Interval join ~ ©)  [@RoiniReE Keyed DataStream

\
\

\\ split ©  MamE
S amas o o

A sideoutput © EEEE
\

KeyBy4ERY KeyedStream, BTLA44EH11TKeyed Operator.



QueryableStateStream WindowedStream

AsyncDataStream

” aw——j
asQuerﬁblBStale——tirnBWind

timeWindow

N

IterativeStream
connect print&addSink
apply(CoGroupFunction) ¥ y—keyBy
CoGroupedStreams ConnectedStreams DataStreamSink
YIRS LRIRIE:

dataStream.global(); AR 1 task
dataStream.broadcast(); I
dataStream.forward(); bR R R — X — R %
dataStream.shuffle(); it L35 2] 45 iC
dataStream.rebalance(); Round-Robin (4 7+ )
dataStream.recale(); Local Round-Robin  A<Hit#¢ i 4 K0 )

dataStream.partitionCustom() [ 5& S L4

FlinkFRE9BYIa]

e eventtime EHHREMNEMRITE (FEME. —EHUREE)
e processing time SE{FAYLMIERTIE]  (MREEERI. &=

Flink Flink

Event: Producer Message Queue Data Source  Window Operator

—=
—

=S| — @D — Bt

(€2 4
/ ___________________________ \

@ Event ®Srorage ® Ingestion @ Winciow

Processing
Time i Time N
Time Time

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime) //
IngestionTime/ProcessingTime


af://n655

WaterMark

o |7 stream in order: EBABfgwatermark.
e ELE stream out of order : @iTwatermark=cI

W, maxOutOfOrderness=4 (4 PEFEIEAR) BYIER Fwatermark: (BAMAAL, 7-4=34%w3), 9
INFERiwatermark RERERFTEIKED) . sourcelEANFEwatermark, BEEHIERE, S METFH
watermarkBt e {TE S (TimeService) . watermarki@&EFfIwindowiEs, RIE(ER.

EiE Event Stream (out of order)
] I 1 ] 1 I
- 23 22|y 24 [} 21 14:|17 13|12 4 15| 9 fif 11 [}] 7 -
] ] 1 ] I ]
wi2o) w(1z) W(13) Wyi1l1) W(7) W(3)

e watermark = Max EventTime - Late Threshold

e LateThresholdis, HUEAIRIERTHS

o RR—TETENRIELFEH

o BHOHASME: Current WaterMark > Window EndTime; watermarkfYFEBNESFEOAS
BAttEaiwatermark EIEEA

public SingleoutputStreamOperator<T> assignTimeStampsAndwatermarks()

public class BoundedOutOfOrdernessGenerator extends AssignerWithPeriodicWatermarks<MyEvent> {
private final long maxQutOfOrderness = 3500; // 3.5 seconds
private long currentMaxTimestamp;

BOverride
_____________________________________________________________________________ .

1 I
1 ]
! long timestamp = element.getCreationTime(); . !
| Extract Timestamp |
: i
I

currentMaxTimestamp = Math.max(timestamp, currentMaxTimestamp);

return timestamp;

return new Watermark|currentMaxTimestamp - maxOutOfOrderness);

bublic Watermark getCurrentWatermark() { :
: // watermark is current highest timestamp minus the out-of-orderness bound Generate Watermark :
| i
1 I
I I

AT LABId WatermarkStrategyshfwatermarkGeneratorig[JsCHi :

public class BoundedOutOfOrdernessGenerator implements WatermarkGeneratorsMyEvent> {
private final long maxOutOfOrderness = 3500; // 3.5 seconds
private long currentMaxTimestamp;

@0verride
public void onEvent(MyEvent event, long eventTimestamp, WatermarkOutput output) {

currentMaxTimestamp = Math.max(currentMaxTimestamp, eventTimestamp);

}

@0verride

public void onPeriodicEmit(WatermarkOutput output) {
// emit the watermark as current highest timestamp minus the out-of-orderness bound
output.emitWatermark(new Watermark(currentMaxTimestamp - maxOutOfOrderness - 1));

}



Ba
BOMRSR SRR SRR B REENTE. BEONNAZREES:

o X4 aggregate
o 53 merge
e join, XWEANREORRIEEHR Tj0in,

window REIHES::

Tuple(key-1.time-stamp,var-1,var-2) P _
Tuple(key-2 time-starnp,var-1,var-2) Sommsmemmmmnes State ey . . . window-1

Tuple(key-3.time-stamp,var-1,var-2)

indowAssigner . ——
] . ‘ . . .] window-3

—'
3
@
g
3
. °
Y
5
3
3
]
f

" window() '
o Stream f----------- '
. KeyedStream »  WindowedStream Trigger

B
_keyBy() ;
\mﬁ 0 Y Evictor N S
3 -' Y
windowAll() : *[ Optional |
4 Datastream -----ooo- AllWindowedStream £, .

g )

Window Assigner B0 Ei2E

Keyed Windows

Tumbling Windows (JEshE1])
— Non-Keyed Windows

— Keyed Windows
— Sliding Windows (iishEr]) —
— MNon-Keyed Windows

time window
— Keyed Windows

Session Windows (£5E®&0) —
Non-Keyed Windows

~ Keyed Windows

indous

Global Windows (£8B&0)

“— Non-Keyed Windows

Keyed Windows
Eshcount
Mon-Keyed Windows

count window
— Keyed Windows

— ®=hcount
— Non-Keyed Windows

e sliding :
o window size BAX/\+ window slidejBz1<
e tumbling ;&%f
o #55kRYsliding: size=slide
e session &iF
o KFsession gapRIRTEINIRBREIE
e global
o FF{EEENONSD


af://n685
af://n696

input
.keyBy O

.window(S1idingProcessingTimewindows.of(Time.hours(12),Time.hours(1l),Time.hours(

-8)))
[/ EHRRAD R KX

Window Trigger
fi & 28 REAIRY Eswindow functionskREMEE O HAIZME

TTCENETIT

ProcessingTimeTrigger —REE BT ProcessingTime g%, HHBHEAFEOLEE
L)

EventTimeTrigger — R EF EventTime, X Watermark X FEOEE @t
&

ContinuousProcessingTimeTrigger £tk BT ProcessTime §9E E 848 8 fF itk

ContinuousEventTimeTrigger ZRME BT EventTime #4E E @ @ fFhdE

CountTrigger ZRME BT Element BIEESH L

DeltaTrigger g 1Y BT A% Elementfl_E it & Trigger 89 Element i
Delta &, #Bid$s5%E Threshold Eft%

PuringTrigger * Trigger BF5ESEH, AT Trigger ASTINEED
EHR S EE

ERIAEFBEventTimeTrigger, BI@IZKEDRSBF T 2B H TITE.

ContinuousEventTime: £iRIEFIReventtimeBfg¥IMTERITE, BT appendiEz, FEFH
PuringTrigger.of )iEEE O AIEIEIRS

Window Evictor

el

CountEvictor GRE—EHENRER, SROAKKBAAZIGENIEFKESE

TimeEvictor RE—HEENETR, EFRIHERNTRSBEE

DeltaEvictor BOHER, HiF—% Element F1E 1t Element {§ Delta i+8, {425 Delta &
B7£15E Threshold A/ Element

EvictorE2OB8 ST NA5E: evictBefore / evictAfter, BENSLIiZEO ST LASCIN, fEwindowfunctiongl
ER—LEHIEEETE.

Window Function

e Window Function: sum/max/min

o ReduceFunction
o Aggregation: &%MIreduce
o Fold
e Window Process Function: process(£E2#UELIE) Xtwindow B EIRHITIXITE.


af://n721
af://n726
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public abstract class ProcessWindowFunctiDn<LN, DlJT, KE;Y, W extends Winq-::w:a implements Function {

public abstract void process(
KEY key,
Context context, | | | | | | |
lterable<IN= elements,
Collector<OUT= out) throws Exception;

// The context holding window metadata.
public abstract class Context implements java.io.Serializable {
public abstract W window();

public abstract long currentProcessingTime();
public abstract long currentwatermark();
public abstract KeyedStateStore windowState();

public abstract KeyedStateStore globalState();

> A
ZiRaH
e window join

ZiRLRA—1ENQ, #HiTjoin,

o £y 2 ) . ) 2 ()

time

stream api:

streamA.join(streamB)
.where() // join FRAIKAF
.equalTo()
.window(windowAssigner)
.apply(joinFunction)

watermarkfiEE: ZimBE/)N, BREEX

e interval join


af://n745

{X3Z¥FEventTime
= orangeElem.ts + lowerBound <= greenElem.ts <= orangeElem.ts + upperBound

-® [y} ' - . @
‘o4,, &
éo"qo, OQQ"'\
0 @ 0 . ® o
0.0 2.0 3.1 5.6 7.6 me
0.1 2.1 7,7

stream api:

streamOne.intervalJoin(streamTwo)
.between(Time,Time)

Process Function

Low-level building block 1
(streams, state, [event] time)|

ATLAGME :

o = (BEARITER) Event
o IRE (BHEM—EUE) State
o TEATEE (H4RIBIFILLIERTIE]) Timer

Process Function

[ *%k
/

* Process one element from the input stream.

* |
i/

void processElement(l value, Context ctx, Collector<O> out) throws Exception;

[ *k
/

* Called when a timer set using {@link TimerService} fires.

*
i/

void onTimer(long timestamp, OnTimerContext ctx, Collector<O> out) throws
Exception;


af://n761

processElementehiEAAERTES

ctx.timeService().registerEventTimeTimer(current.lastModified+100)

e.g. ETFRERESOMBREL (FrEUEMAEE/ g 152 &)

package et.flink

class StationData2AggDataProcessFunction extends KeyedProcessFunction[(Int),
(Int, Stationbata), (Array[RealTimeAggbata])] with Logging {

var aggState: VvalueState[(AggContainer)] = _

override def processElement(value: (Int, StationData),
ctx: KeyedProcessFunction[Int, (Int,
StationData), Array[RealTimeAggData]]#Context,
out: Collector[Array[RealTimeAggDatal]]): Unit =

try {
val stationbata = value._2
val meta =
stationData.deviceDatas.headoption.map(_._2.deviceInfo.model)
var input: AggContainer = null
var output: Array[RealTimeAggData] = null

Togger.info(s"aggregation window added:
${stationData.station.id}-${stationData.station.name}-${stationData.acqTime}")

if (aggstate.value() != null) {
//tn%aggstate A Anull W{E4input
input = aggState.value()

} else {
input = AggwindowFactory.window(value._1,

stationData.station.factor.protoCode, meta)
/ /BT I B R B TH) A R — AN /NP 15 434
val calendar = Calendar.getInstance()
calendar.set(Calendar.HOUR_OF_DAY,
calendar.get(Calendar.HOUR_OF_DAY) + 1) ///Nif+1

calendar.set(Calendar.MINUTE, 15)
calendar.set(Calendar.SECOND, 0)
calendar.set(Calendar.MILLISECOND, 0)
val time = calendar.getTime.getTime //FHCSATH ] R — /N 154
ctx.timerService().registerEventTimeTimer (time)

3

[/

output = input.add(stationbata)

/| S GAT

aggState.update(input)

if (output.nonEmpty)

Togger.info(s"aggregation data: ${output.mkString(",")}"™)

/ /9

out.collect(output)

/ /45 G AT BT
} catch {
case e: Exception =>



override def open(parameters: Configuration): Unit = {
aggState = getRuntimeContext.getState[ (AggContainer)](
new ValueStateDescriptor[(AggContainer)] ("AggStationDataFunction",
classof[(AggContainer)])
)

override def onTimer(timestamp: Long,
ctx: KeyedProcessFunction[Int, (Int, StationData),
Array[RealTimeAggData]]#0OnTimerContext,
out: Collector[Array[RealTimeAggbata]]): Unit = {

/ /BT E A

try {
val time = System.currentTimeMillis() + 3600 * 1000
ctx.timerService().registerEventTimeTimer (time)

if (aggstate.value() != null) {
var input = aggState.value()
val now = DateTime.now
val triggerTime =
now.withMinuteOfHour (0) .withSecondofMinute(0) .withMmillisofsecond(0)
val result = input.add(Stationbata(null, triggerTime, "_timing",
None))
// FHistate
aggState.update(input)
out.collect(result)
3
} catch {
case e: Exception =>
Togger.error("StationData2AggDataProcessFunction onTimer have
error , reason is: " + e.printStackTrace())

}

Day 4
=i th

1. 7hRARZBISZHF SplitStream

sc= stream.split(outputSelector());
sc.select(KEYLl) .addsink();
sc.select(KEY2) .Process();

SideOutput (fEProcessFunctionFMEIRES(Y, BILURARIAE B ).
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DataStream<integer> dataStream = env.fromCollection(elements);
final OutputTag<String> sideQutputTag = new QutputTag<String>("side"){};

SingleOQutputStreamOperator<integer> passThroughtStream = dataStream
.process(new ProcessFunction<integer, Integer>() {
private static final long serialVersionUID = 1L;

@Override
public void processElement(
Integer value, Context ctx, Collector<Integer> out) throws Exception {
out.collect(value);
ctx.output(sideOutputTag, "sideout-" + String.valueOf(value));

}
h)

passThroughtStream.getSideOutput(sideOutputTag).addSink(sideOutputResultSink1);
passThroughtStream.getSideOutput(sideOutputTag).addSink(sideOutputResultSink2);

BITHE
ER/NEEURE, XIEIEN T (FIAMEENARECE) AUFERTR(E.
BILAEIE R H8RE Async. I/0 IREEMHE.
public interface AsyncFunction<IN,OUT> extends Function,Serializable {

// trigger async operation for each stream input
void asyncInvoke(IN in,ResultFuture<OUT> resultFuture) throws Exception;

// timeout handle

default void timeout(IN in,ResultFuture<OUT> result) throw Exception{
result.completeExceptionally(
new TimeoutException("async function call has timed out."));

max time until
considered failed

DataStreams<...> result = AsyncDataStream.(un)orderedwait(stream,
new HBaseAsyncFunc(), 1000, TimeUnit.MILLISECONDS, 00);

Custom AsyncFunction

NWNSE: BREAIBREL,; SAERTRTE; &RAESSI(buffitt in-flight requests);
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DataStream&is

DataStreamSink
SinkTransformation

DataStrearmSource DataStream
SourceTransformation OnelnputTransformation
.

StreamSourceOperator StreamMapOperator addSink StreamSinkOperator

SourceFunction MapFunction SinkFunetion

add transformation
-‘_"“--._ Str ‘Exacg.ﬂionEnvila ent ’_’_"_,—-"'
E; ionConfig

Transbr@aﬁons A_,.,-"
J E]

L{ o

B, Source->DataStream->SinkBSERITE, & MIRERtransformatione ia%;zéIJEnvElfJ
transformationfAZIs. TransformationEIFEERBEFRIER T, FEHRITHIRHMEEIZ T 3T

RIRIE T,
StreamGraph/ JobGraph, DAG,

EHAMHLS: DataFlow .
StreamGraph
StreamMode StreamNode StreamNode StreamNode
Forward
Rebal
Source sanee ge — Flat Map Hash ge —* lw'% ~+ StreamEdge *  Sink
| ]
|
' Operator Chain
JobGraph I
|
JobVertex JobVertex JobVertex I,'I
{
o Intermediate _— T Intermediate - Sayed ,-’f
rce Datas — ge  ——* P —* DataSet —* JobEdge —* oy e
ExecutionGraph
ExecutionJobVerex  IntermediateResult ; Nartas IntermediateResult ExecutionlobVertex
oy ExgcutionViertex
E jonEdge - Keyed
. Intermediate Aggregation
ExecutionVertex « ExecutionEdge ——+ FlatMap Result / > Sink
/ (/2 Partition wz)
o Intermediate | A .-‘ Edge
Partition \ . . ExecutionVerte
\_\ ExecutionVertax % donEdga | *
\u ! m
II Aggregation
| = edge Flat H e Sink
% ExecutionEdge (272}
paralleliam=2

paralielism=1 parallelism=2
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h 4

ResurtPaniLinr? .ﬁﬁ?:-ﬁ: InputGate

InputGate Task _

Task y ﬁ:#ﬁf P HEE?F qﬁ%
/
o e
.-.\"\_.\. InputGate aak ;’ \7
B -
parallelism=1 o perallelism=2 | S— parallalism=2

KBS Typelnformation

HESER #UBERE. §4528)(Tuple/Row/POJO), H#EBIZEEL (Option/Map..) . ZEFNEM (@I
KyrofRtFoIEszHs) .

ValueszsE! (ByteValue/IntValue/... 88 E—LEFHER)

TablefDataStreamfBHEEEFFEIZETypelnformation:

DataStream<Row>
s=env.toAppendStream(result,Types.ROW(Types.INI,Types.SQL_TIMESTAMP))

SourceFunction

public interface SourceFunction<T> extends Function, Serializable {
void run(SourceFunction.SourceContext<T> varl) throws Exception;

void cancel();
@Public
pubTlic interface SourceContext<T> {

void collect(T varl);

@Pub1icEvolving
void collectwithTimestamp(T varl, Tong var2);

@Pub1icEvolving
void emitwatermark(watermark varl);

@Pub1icEvolving
void markAsTemporarilyIdle();

Object getCheckpointLock();

void close();
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Flink 1.11 FHAXHANRInputFormatfliiitESourceFunctionf# 4, ST —NSIE, TEME
= Split, SplitEnumerator (JIM_ERIS#EALIE) . SourceReader (TME) . HtAMIERAT = SHEEGS

Ee, SplitEnumerator&&ixNoMoreSplitsZ|Reader,

IRk

EEEPV/UVIRE

Day 5
BREITE

e Raw State
o AFBTAE: R, RFFUL. (ETFbyte[IEUE.
e Managed State
o flink RuntimefhIg
° BN
= QOperator State
s SCHICheckpointedFunctiongfListCheckpointediZ O ElzE
v AR REES IR
m ListState/BroadcastState
= Keyed State
» HEEFFKeyedStream
" B KeyXI— MRS
» —fg7ERichFunctionsriEid runtime3RENEF
ValueState/ListState/ReducingState/AggregationState,MapState
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